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Welcome from the Dean
April 2, 2014

Research to improve health is at the heart of The Ohio State University 
College of Pharmacy mission. Through the exciting discoveries made 
within our walls, faculty, graduate students, professional students, 
residents, undergraduates and staff join together to advance human 
health. This year’s Research Day is one of many programs that 
demonstrate the collaborative nature of our work.
 
The College of Pharmacy is integral to the world-class research being 
conducted at Ohio State. Our seven health sciences colleges are all 
within a few steps of each other.  This closeness allows teamwork and 
integration of our research efforts that lead to new discoveries and 
technologies.

 
I am struck by the commitment to finding life-changing discoveries and translating those discoveries 
to practice that occur in our college every day. Our past accomplishments are awe inspiring and I look 
forward to seeing what is yet in store.

Sincerely,

 

Henry J. Mann, Pharm.D., FCCP, FCCM, FASHP
Dean and Professor, College of Pharmacy
The Ohio State University
500 West 12th Avenue
Columbus, OH 43210-1291
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Agenda
Wednesday, April 2, 2014

All events are located in the Biological Sciences / Pharmacy Library located at 496 W. 
12th Ave. unless otherwise noted.

11:30 AM – 12:30 PM  Presenter Check-in and Set-up
12:30 – 3:00 PM   Poster Session
12:30 – 2:00 PM   Judging, presenters remain at their poster
2:00 – 3:00 PM   Dessert Reception
3:00 PM    Presenter Poster Take-down
3:00 – 4:00 PM  Nouri Neamati, PhD
    “Navigating Chemical Space for Discovery of Novel   
    Anticancer Drugs”
    Biomedical Research Tower (BRT), room 115- 460 W. 12th Ave. 
4:00 –4:30 PM   Awards Presentation
    Biomedical Research Tower (BRT), room 115- 460 W. 12th Ave. 
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Keynote Speaker | Dr. Nouri Neamati 

Nouri Neamati, PhD, is the John G. Searle Professor of Medicinal Chemistry at the University of Michigan 
College of Pharmacy. A graduate of the University of Texas (PhD biomedical sciences), University of Houston 
(MS medicinal chemistry), University of Alabama in Huntsville (MS chemistry, BS chemistry), Neamati’s 
research has focused on structure- and ligand-based drug design, cellular and molecular pharmacology, 
and preclinical drug development. He is the recipient of numerous awards, including the NIH Technology 
Transfer Award, STOP CANCER Award, GlaxoSmithKline Drug Discovery Award, BCRP and LCRP Concept 
Awards from the Department of Defense (DOD), LUNGevity Discovery Award, the Littlefield-AACR Award 
in Metastatic Colon Cancer Research, the Idea Awards in Ovarian and Breast Cancer from the DOD, and a 
Concept Award in 2012, as well as the author of 200 peer-reviewed manuscripts, 18 book chapters, and more 
than 30 patents in the area of drug design and discovery. 



REGULATION OF COX2 AND iNOS BY TRANSCRIPTIONAL CYCLIN-DEPENDENT 
KINASES IN MURINE AORTIC ENDOTHELIAL CELLS 
Benjamin Newell, Amelia Spaulding, Michael Murphy and Dale G. Hoyt 
Division of Pharmacology, College of Pharmacy, The Ohio State University 
Presenting Author: Dale Hoyt 
Program of the Presenting Author: Pharmacology 
Rank of Presenting Author: Faculty 
Poster Number: 1 
 
Gram negative endotoxin (LPS) and interferon-gamma (IFN) synergistically induce 
cyclooxygenase-2 (COX2) and inducible nitric oxide synthase (iNOS) in murine aortic endothelial 
cells (MAEC).  This induction involves increased mRNA for these proteins.  RNA polymerase II 
(pol II) is regulated by phosphorylation of serine-proline motifs in its C-terminal domain by the 
constitutively active, transcriptional cyclin dependent kinases (CDK) 7, 8 and 9. CDK7 and 9 are 
believed, respectively, to promote initiation and elongation of mRNA by pol II, while CDK8 may 
repress or activate pol II.  Here, we determined the effect of roscovitine, an inhibitor of CDK7, 8 
and 9, and of individual depletion of each of these CDKs with siRNA on the induction of COX2 
and iNOS by LPS/IFN in MAEC. Cells were treated with roscovitine 30 min before LPS/IFN. 
Alternatively, MAEC were transfected with 1 uM siRNA directed at the CDKs, or non-targeted 
RNA, cultured for 3 days, and treated with LPS/IFN. Cells were lysed and proteins were 
extracted for western blotting 12 h later. Low concentrations of roscovitine (1-3 uM) increased 
induction of COX2 and iNOS by LPS/IFN, while high concentrations (10-30 uM) antagonized 
induction.  CDK siRNAs each decreased the respective target proteins compared with non-
targeted control.  CDK7 was reduced by 80%, CDK8 by 82%, and the CDK9 forms p42 and p55 
were decreased by 82 and 98%.  The siRNAs did not affect expression of the other CDKs.  In 
contrast to our expectation, depletion of CDK 7 or 9 did not inhibit induction by LPS/IFN.  
Instead, CDK9 siRNA increased COX2 induction 2- fold and iNOS increased by a slight amount.  
Depletion of CDK7 increased COX2 induction 3-fold and iNOS by 1.4-fold.  CDK8 siRNA had the 
opposite effect.  COX2 and iNOS levels were limited to about 40% of the level seen in LPS/IFN-
treated cells transfected with non-targeted RNA. The results indicate that depletion of CDK7 or 
9 enhanced induction of COX2 and iNOS, and that depletion of CDK8 antagonized it.  We 
speculate that roscovitine may inhibit CDK7 and 9 at low concentrations, enhancing induction 
of COX2 and iNOS as seen with depletion of CDK7 and 9.  At higher concentrations roscovitine 
may inhibit CDK8 and antagonize induction as seen with CDK8 siRNA. 
 
 
 
 
 
  



REGULATION OF LPS-INDUCED LUNG INFLAMMATION BY PIN1 AND 
ROSCOVITINE IN MICE 
Benjamin Newell, Amelia Spaulding, Michael Murphy, Dale G. Hoyt 
Division of Pharmacology, College of Pharmacy, The Ohio State University 
Presenting Author: Dale Hoyt 
Program of the Presenting Author: Pharmacology 
Rank of Presenting Author: Faculty  
Poster Number: 2 
 
Gram-negative bacterial endotoxin (LPS) causes neutrophils to accumulate in lungs, mimicking 
dangerous effects of bacterial infection. This inflammation depends on production of cytokines 
and injurious effects on lung vasculature, specifically endothelial cells facing the bloodstream.  
Many of these effects are due to increased transcription of inflammatory genes. The 
transcriptional activity of RNA Polymerase II is regulated by phosphorylation of serine-proline 
motifs in its C-terminal domain. Cyclin-dependent kinases (CDK) 7, 8 and 9 can phosphorylate 
these sites to stimulate or inhibit transcription. Phosphorylated serine-proline motifs are also 
the targets of another enzyme, the cis/trans peptidyl-prolyl isomerase NIMA-interacting 1 
(PIN1). PIN1 facilitates bond rotation between phosphorylated serine and proline allowing 
peptides to adopt the right conformations for their function. PIN1 and the proline-directed 
CDKs should work in concert to mediate signaling.  Here, we hypothesized that PIN1 knockout 
and a CDK inhibitor, roscovitine, would inhibit the inflammatory response to LPS in mice.  
Wildtype and PIN1 knockout mice were treated intraperitoneally with 20% DMSO or 70 mg 
Roscovitine/kg in 20% DMSO for 30 min. They were then treated with saline or 1.5 mg LPS/kg. 
After 6h, lungs were harvested. Protein was extracted and subjected to western blotting for 
myeloperoxidase, a marker of neutrophils, in the tissue. COX2 and iNOS, two inflammatory 
enzymes, were also analyzed. PIN1 knockout increased the accumulation of lung neutrophils in 
response to LPS more than the increase in wildtype mice. There were similar effects on COX2 
and iNOS. Roscovitine reduced the high level of lung neutrophils seen in LPS-treated knockout 
mice, but did not reduce the more moderate accumulation seen in wildtype mice. Roscovitine 
also limited the excess COX2 induction in knockout mice. The results indicate that roscovitine 
inhibits the lung inflammatory response to LPS in mice lacking PIN1. In the absence of PIN1, 
responses to LPS may become more dependent on CDK-mediated signals, which can be 
suppressed by roscovitine. 
 
 
 
 
 
  



DEVELOPMENT OF DRUG SCIENCES AND SCIENTISTS IN THE OHIO STATE 
UNIVERSITY COLLEGE OF PHARMACY: FIRST SEVENTY YEARS 
Popat N. Patil, Professor Emeritus 2013-2014 Scholar in Resident, Medical Heritage Center 
Division of Pharmacology, College of Pharmacy, The Ohio State University 
Presenting Author: Popat Patil 
Program of the Presenting Author: Pharmacology 
Rank of Presenting Author: Faculty  
Poster Number: 3 
 
The Ohio State University was founded in 1870.  Professor Sidney Norton, of Chemistry was 
instrumental in establishing some courses in Pharmaceutical Chemistry.  By 1885, Department 
of Pharmacy was established and George B. Kauffman was the Dean.  Within the decade, the 
curriculum emerged.  During the senior year, a thesis requirement was introduced.  Clair A. 
Dye, the next Dean, earned his Ph.D. degree in 1901 from the University of Bern, Switzerland.  
Besides being an outstanding educator, researcher, the Dean was responsible for acquiring a 
new Pharmacy Bacteriology Building at 1958 Neil Avenue.  This paved the way for the growth of 
pharmacy.  Dean Dye retired in 1939 and Bernard V. Christensen filled the position.  He had 
Ph.B., M.S. and Ph.D. degrees from the University of Wisconsin.  Since 1927, he had been the 
Professor and Head of Pharmacognosy and Pharmacology at the College of Pharmacy, 
University of Florida.  His research interests were on medicinal plants.  In 1939, Dean 
Christensen was awarded the “Ebert Prize” for his research on Gelsemium, Vetratrum viride 
and Ergot.  Thus, research on medicinal plants or pharmacognosy was enthusiastically instituted 
on campus.  APhA Student Branch Journal was founded in 1942 and their research findings 
were published in the journal.  Glenn A. Sonnedecker, a future renowned pharmacy historian, 
was the student editor.  On February 6, 1943 the University approved the Ph.D. degree 
specialization in pharmaceutical chemistry, pharmacognosy, and pharmacology.  Graduate 
courses by B.V. Christensen, L.D. Hiner, and L.E. Harris were instituted.  Arthur E. Schwarting 
was the first Ph.D. graduate in 1943, and submitted the thesis titled, “A Study of Domestic Ergot 
of Wheat and Rye”.  A colorimetric as well as a cock’s comb bioassay method were used.  
Accordingly, ergot of rye exhibited a higher biological potency than ergot of wheat.  Roy C. 
Darlington received a M.S. degree in 1943, and a Ph.D. degree in 1947.  His dissertation was on 
“An Investigation of Bentonite as a Major Component of Ointment Bases”.  Woodrow R. Byrum, 
Ph.D. 1947 studied, “The Pharmacology of Some Viburnums.”  Arthur Tye, Ph.D. in 1950, 
defended his thesis on “The Determination of Analgesic Potency by a Quantal Method”.  Jack L. 
Beal (1923-1998), Ph.D., in 1952 submitted a dissertation on “The Effect of Selected Hormones 
on the Alkaloidal Yield of Datura tatula Linne”.  John G. Wagner (1921-1998) Ph.D., 1952, later 
pioneered bioequivalence drug level standards of medications that were instituted by the FDA.  
His thesis was on “A Phytochemical Investigation of the Fruit of Maclura pomifera (Rafinesque) 
Schneider”.  Dean Christensen was his mentor.  Martin Barr, Ph.D., 1950; David Brodie, M.S., 
1953; Fred T. Galysh, M.S., 1954, Ph.D., 1955; J.R. Murray, Ph.D., 1955; and Carl A. Schlagel, 
M.S., 1954, Ph.D., 1955 were in Pharmacology.  John W. Nelson served as an advisor for 
Schlagel’s research on Rauwolfia serpentina.  They observed that a “serpentine” alkaloid was a 
better hypotensive drug than the ajamaline alkaloids from the plant.  Research reports were 
published in the J. Amer Pharm Assoc.  Details of their contributions will be presented. 
 



BIOACTIVE INDOLE ALKALOIDS ISOLATED FROM ALSTONIA ANGUSTIFOLIA 
Li Pan1, Cesar Terrazas2, Ulyana Muñoz Acuña3, Tran Ngoc Ninh4, Heebyung Chai1, Esperanza J. 
Carcache de Blanco1,3, Djaja D. Soejarto5,6, Abhay R. Satoskar2, A. Douglas Kinghorn1 
1Division of Medicinal Chemistry and Pharmacognosy, College of Pharmacy, The Ohio State University; 
2Department of Pathology, College of Medicine, The Ohio State University; 3Division of Pharmacy 
Practice and Administration, College of Pharmacy, The Ohio State University; 4Institute of Ecology and 
Biological Resources, Vietnamese Academy of Science and Technology, Hoang Quoc Viet, Cau Giay, 
Hanoi, Vietnam; 5Department of Medicinal Chemistry and Pharmacognosy, College of Pharmacy, 
University of Illinois at Chicago; 6Department of Botany, Field Museum of Natural History, Chicago 
Presenting Author: Li Pan 
Program of the Presenting Author: Medicinal Chemistry & Pharmacognosy 
Rank of Presenting Author: Research Staff  
Poster Number: 4 
 
Bioassay-guided fractionation was conducted on a CHCl3-soluble extract of the stems of 
Alstonia angustifolia (Apocynaceae) collected in Vietnam using HT-29 human colon cancer cell 
line, and led to the isolation of a new sarpagine alkaloid (1), together with eight known indole 
alkaloids, including a sarpagine-type alkaloid (2), three macroline-type alkaloids (3-5), and four 
macroline-pleiocarpamine bisindole alkaloids (6-9). The structure of the new compound (1) was 
determined on the basis of spectroscopic data interpretation. Compounds 1-9 were evaluated 
in vitro against the HT-29 cell line and using NF-κB (p65) inhibitory activity in an ELISA assay. 
The new sarpagine alkaloid 1, was found to show significant NF-kB  inhibitory activity ( ED50 = 
0.4 mg/mL). Furthermore, all the isolates (1-9) were evaluated in vitro for their antileishmanial 
activity. Among these compounds, 19,20-dihydroalstonerinal (5), a previously known macroline 
alkaloid, exhibited the most potent leishmaniacidal activity against promastigotes of L. 
mexicana, with an IC50 value of 19.5 mg/mL. 
 
 
Support from grant P01 CA125066 (to ADK) from the National Cancer Institute, NIH, Bethesda, MD, and from RC4 
AI092624 (to ARS and ADK) from National Institute of Allergy and Infectious Diseases, NIH, Bethesda, MD, are 
acknowledged. 
 
 
 
  



BIOACTIVE ARYLNAPHTHALENE LIGNANS FROM PHYLLANTHUS POILANEI 
Yulin Ren1, Daniel D. Lantvit2, Youcai Deng3, Ragu Kanagasabai4, Judith C. Gallucci5, Tran Ngoc Ninh6, 
Hee-Byung Chai1, Djaja D. Soejarto2,7, James R. Fuchs1, Jack C. Yalowich4, Jianhua Yu3,8, Steven M. 
Swanson2, A. Douglas Kinghorn1 
1Division of  Medicinal Chemistry and Pharmacognosy, College of Pharmacy, The Ohio State University; 
2Department of Medicinal Chemistry and Pharmacognosy, College of Pharmacy, University of Illinois at 
Chicago; 3Division of Hematology, Department of Internal Medicine, College of Medicine, The Ohio State 
University; 4Division of Pharmacology, College of Pharmacy, The Ohio State University; 5Department of 
Chemistry and Biochemistry, The Ohio State University; 6Institute of Ecology and Biological Resources, 
Vietnamese Academy of Science and Technology; 7Department of Botany, Field Museum of Natural 
History, Chicago; 8Comprehensive Cancer Center, The Ohio State University  
Presenting Author: Yulin Ren 
Program of the Presenting Author: Medicinal Chemistry & Pharmacognosy 
Rank of Presenting Author: Research Staff  
Poster Number: 5 
 
Etoposide (VP-16) is a semi-synthetic aryltetralin lignan glycoside modeled on the natural 
product podophyllotoxin. It targets DNA topoisomerase II (topo II) and has been utilized as an 
anticancer agent for decades. However, side effects have been reported for etoposide, 
including myelosuppression and development of secondary leukemias linked to topo II 
inhibitory activity. In our search of new anticancer agents from higher plants, two new 
(phyllanthusmins D and E) and four known (phyllanthusmins A, B, and C, and cleistanthin B) 
arylnaphthalene lignans, close analogues of podophyllotoxin, were isolated from different plant 
parts of Phyllanthus poilanei collected in Vietnam, with two known analogues, diphyllin and 7-
O-(2,3,4-tri-O-acetyl)-α-L-arabinopyranosyl) diphyllin being prepared from phyllanthusmin C. 
The structures of the new compounds were determined by interpretation of their spectroscopic 
data and by chemical methods, and the structure of phyllanthusmin D was confirmed by single-
crystal X-ray diffraction analysis. Several of these arylnaphthalene lignans were cytotoxic 
toward HT-29 human colon cancer cells, with phyllanthusmin D and 7-O-(2,3,4-tri-O-acetyl)-α-L-
arabinopyranosyl) diphyllin found to be the most potent, exhibiting IC50 values of 170 and 110 
nM, respectively. Phyllanthusmin D was not cytotoxic toward the CCD-112CoN normal human 
colon cells, indicating its selective cytotoxicity against human cancer cells. This compound 
showed activity when tested in an in vivo hollow fiber assay using HT-29 cells implanted in 
immunodeficient NCr nu/nu mice without gross toxicity observed. Mechanistic studies showed 
that this compound mediated its cytotoxicity by induction of tumor cell apoptosis through 
activation of caspase 3 with no inhibitory activity against DNA topoisomerase IIα, showing a 
mechanism of action different from that of etoposide. Thus, this new, selectively cytotoxic 
compound has a potential for further development as a new anticancer agent. 
 
 
This work was supported by program project P01 CA 125066 funded by NCI, NIH, Bethesda, Maryland, USA. 
 
 
 
  



OPTIMIZATION OF IN VIVO STAT3 INHIBITION IN PANCREATIC CANCER USING 
PHARMACOKINETIC-PHARMACODYNAMIC MODELING OF THE NOVEL 
SELECTIVE STAT3 INHIBITOR FLLL100P 
Darlene Rozewski1, Yu Kyoung Cho1, Thomas A. Mace3, Lei He1, Eric B. Schwartz2, Yonghua Ling4, 
Matthew A. Bill3, Cheryl London4,5, Jiayuh Lin4,6, Chenglong Li2,4, James R. Fuchs2,4, Gregory B. 
Lesinski3,4, Mitch A. Phelps1,4 
1Division of Pharmaceutics, College of Pharmacy, The Ohio State University; 2Division of Medicinal 
Chemistry and Pharmacognosy, College of Pharmacy, The Ohio State University; 3Division of Medical 
Oncology, Department of Internal Medicine, College of Medicine, The Ohio State University; 
4Comprehensive Cancer Center, The Ohio State University; 5College of Veterinary Medicine, The Ohio 
State University; 6Center for Childhood Cancer, Nationwide Children’s Hospital and Research Institute 
Presenting Author: Darlene Rozewski 
Program of the Presenting Author: Pharmaceutics 
Rank of Presenting Author: Post-Doctoral Researcher 
Poster Number: 6 
 
Pancreatic cancer is the fourth leading cause of cancer death in the US with a one year survival 
rate of only 15% and a median survival of 3 to 6 months following diagnosis. The Signal-
Transducer and Activator of Transcription-3 (STAT3) protein is a principal mediator in 
pancreatic cancer that drives the initiation and progression of pancreatic ductal 
adenocarcinoma and further supports cancer cell survival through regulation of cell 
proliferation, apoptosis, invasion, angiogenesis and immune suppression. Inhibition of this 
pathway promotes apoptosis of human pancreatic cancer cell lines both in vitro and in murine 
tumor models. The novel second-generation phosphate pro-drug, FLLL100P, undergoes rapid 
de-phosphorylation to active FLLL100 which directly interacts with the STAT3 Src homology 2 
(SH2) domain to potently and specifically inhibit phosphorylation and activation of STAT3. 
Herein, we present data from pharmacokinetic-pharmacodynamic studies in ICR and Capan-1 
xenografted athymic nude mice. ICR mice were administered FLLL100P via intravenous, 
intraperitoneal, subcutaneous and oral routes, and plasma was collected 15 min to 24 hrs post 
dose. For nude mice, tumor, liver, pancreas and spleen were also collected. Current plasma 
pharmacokinetic data demonstrates high plasma exposure of the active agent, FLLL100, via all 
but oral routes of administration. Pilot pharmacodynamic data also demonstrates modulation 
of phospho-STAT3 at early time points. These studies will enable modeling and simulation to 
characterize the in vivo relationship between FLLL100P pharmacokinetics and modulation of 
STAT3 signaling in pancreatic tumors, and development of dose regimens to achieve optimal 
suppression of STAT3 signaling within pancreatic tumors in vivo. 
 
 
This work was supported by NIH/NCI-R21 CA141434-01 and R21 CA173473-01 
 
 
 
  



METABOLIC PROFILING OF PHYTOCHEMICALS IN TRIPHALA USING  
LC-UV-MS/ MS 
Ling Yi1, Sujit Basu2,3, Zhongfa Liu1,2 
1Division of Pharmaceutics, College of Pharmacy, The Ohio State University;  2Arthur G. James 
Comprehensive Cancer Center, The Ohio State University; 3Department of Pathology and Division of 
Medical Oncology, The Ohio State University 
Presenting Author: Ling Yi 
Program of the Presenting Author: Pharmaceutics 
Rank of Presenting Author: Post-Doctoral Researcher  
Poster Number: 7 
 
Purpose: Triphala, a combination powder of the fruits of Terminalia chebula Retz., Terminalia 
bellirica Roxb. and Emblica officinalis Gaertn, has shown pronounced anti-oxidation, anti-
inflammation, anti-cancer and other health-promoting activities, which could be associated 
with its high contents of polyphenols/tannins. The purpose of this study is to get a 
comprehensive profile of phytochemicals in various extracts, thereby guide future 
pharmacological studies.   Methods: The powder was extracted using petroleum ether, ethyl 
acetate, methanol, and water by the concentration of 1mg/mL each. These extracts were 
separated on an Aquasil C18 column and monitored by both photo dioarray spectrometry (200-
800 nm) and mass spectrometry in a triple play mode. Results: The LC-UV-MS/MS method is a 
high resolution and informative method to gain comprehensive profile of phytochemicals in 
Triphala. More than 60 chemicals were detected based on their retention time, UV-Vis spectra, 
mass spectra and data-dependent tandem mass spectra. In aqueous extract, chebulinic acid, 
chebulagic acid and gallic acid are three predominant compounds followed by the major 
components of corilagin, tri-, tetra-, penta-galloyglucoses and multiple minor chemicals of 
hydrolyzable tannins, triterpenes, flavonoids, and organic acid.  Different solvents offer 
different chemical profile.   Conclusion: A high resolution and informative method was 
established and the chemical profile of phytochemicals in different extracts of triphala was 
documented. The profiles may guide future pharmacological investigations of triphala. 
 
 
 
 
 
  



THE GENERATION RX LAB: AN INNOVATIVE DRUG EDUCATION  
RESEARCH HUB 
Molly N. Downing and Nicole C. Kwiek 
Division of Pharmacology, College of Pharmacy, The Ohio State University 
Presenting Author: Molly Downing 
Program of the Presenting Author: Pharmacology 
Rank of Presenting Author: Post-Doctoral Fellow 
Poster Number: 8 
 
The Generation Rx Lab is a multi-faceted drug education research lab that aims to improve 
science learning in grades K-12, educate the public about medication safety principles, and 
provide a unique teaching opportunity for college students to practice communicating science.  
In this lab within the Labs in Life exhibit at the Center of Science and Industry (COSI), COSI 
guests of all ages conduct hands-on experiments related to the science of drug action.  We 
hypothesize that drug topics spark young learners’ interest, and teaching science through a 
pharmacology context provides an effective platform for participants to engage in the scientific 
process, as well as to learn concepts related to public health, biology, and chemistry.  To test 
this hypothesis, we created and implemented a variety of educational programming including 
live daily “shows”, field trip experiences, and interactive videoconference programs.  Our 
preliminary results demonstrate that teaching science in the context of drug action effectively 
engages students in the scientific process, while providing families with a fun way to learn 
science and an opportunity to think like a scientist.  Moreover, the majority of parents believe 
that participating in one of our programs has a greater impact on their family’s ability to learn 
principles of medication safety compared to more traditional approaches.  Future plans include 
continuing to create innovative educational programming that engage young people in science, 
both inside and outside the walls of COSI. 
 
 
 
 
 
  



NATIONAL SURVEY OF CLINICAL PHARMACY SERVICES PROVIDED FOR 
CANCER CLINICAL TRIALS 
Anand Khandoobhai1, Ming Poi1, Jay Mirtallo2, Katherine Kelley2, Ben Lopez1, Niesha Griffith1 

1The Ohio State University Comprehensive Cancer Center – James Cancer Hospital; 2The Ohio State 
University College of Pharmacy 
Presenting Author: Anand Khandoobhai 
Program of the Presenting Author: Pharmacy Practice & Administration 
Rank of Presenting Author: Resident/Resident-MS/Fellow 
Poster Number: 9 
 
Purpose: Oncology clinical pharmacists play a significant role in patient care by actively 
managing complex chemotherapy regimens and educating patients and staff to ensure the safe 
and effective use of medications. An increasing number of cancer patients are enrolled in 
complex investigational trials that require close monitoring and frequent dosage adjustments. 
With the increase in oral investigational chemotherapy trials, patient education, monitoring, 
and routine follow-up are critical elements to ensure patient adherence to complicated 
medication regimens. Although oncology clinical pharmacists are well positioned to provide the 
same level of service to patients enrolled in clinical trials, their role has not been well described 
in the literature. This study will assess clinical pharmacy services provided for cancer patients 
enrolled in clinical trials at NCI-designated cancer centers. Specifically, the survey will focus on 
three aims: 1) determining clinical pharmacy services currently provided to cancer clinical trial 
patients, 2) respondent perception of the necessity of these services, and 3) identifying barriers 
to implementing these services. Findings from this survey will assist with the development of 
best practice recommendations for clinical pharmacists involved in the care of cancer clinical 
trial patients. Methods: This study was a cross-sectional survey of the 68 NCI-designated cancer 
centers. Directors of Pharmacy were contacted and study data was collected electronically via 
Qualtrics® survey.   Results: To be presented at Research Day. 
 
 
Acknowledgement: Statistician - Mahmoud Abdel-Rasoul, MS, MPH 
 
 
 
  



SECOND VICTIMS: PHARMACY STAFF PERCEPTIONS OF A SUPPORT 
PROGRAM AT A PEDIATRIC HOSPITAL 
Kara D. Krzan1, Jenna Merandi1, Shelly Morvay1, Jay Mirtallo2,  
1Nationwide Children’s Hospital, Columbus,OH; 2The Ohio State University Collge of Pharmacy 
Presenting Author: Kara Krzan 
Program of the Presenting Author: Pharmacy Practice & Administration 
Rank of Presenting Author: Resident/Resident-MS/Fellow 
Poster Number: 10 
 
Background:  Second victims are health care providers who are involved in an unanticipated 
adverse patient event, medical error, and/or patient related injury who become victimized in 
the sense that the provider is traumatized by the event.  Many organizations provide some type 
of formal employee support, such as pastoral care or employee assistance programs. However, 
there is gross underutilization of these programs and often a reluctance of staff to use formal 
support services. In a survey conducted by Scott and colleagues, only one percent of 
respondents expressed a desire to involve individuals outside of their practice environment for 
second victim support. Thus, peer support is often what a second victim desires when coping 
with an emotional event.  Methods: A survey was distributed to all pharmacy employees at a 
free-standing academic pediatric hospital to evaluate the staff perception of support following 
an unanticipated or stressful event.  After analyzing the survey results, a second victim program 
was implemented to provide support for those employees involved in such events. The 
program consists of trained peer supporters who serve as first responders. If a staff member 
requires support beyond what is provided by peer supporters, a chain of escalation is followed. 
After implementation of the program in the pharmacy department, a second survey will be 
given to staff to evaluate their perception of support following involvement in unanticipated or 
stressful event. 
 
 
 
 
 
  



MEASURING THE IMPACT OF AN INTERDISCIPLINARY POLYPHARMACY CLINIC 
WITHIN A PATIENT-CENTERED MEDICAL HOME 
Sara R. LaBella, Guibin  Li, Kelli D. Barnes, David E. Matthews, Stuart J. Beatty 
The Ohio State University College of Pharmacy and The Ohio State University Wexner Medical Center 
Division of General Internal Medicine 
Presenting Author: Sara LaBella 
Program of the Presenting Author: Pharmacy Practice & Administration 
Rank of Presenting Author: MS Resident  
Poster Number: 11 
 
Purpose:  Polypharmacy has been well documented in the literature as a risk for medication 
errors, adverse drug events, and morbidity.  Team visits, including comprehensive medication 
reviews, by pharmacists and physicians within a National Committee for Quality Assurance 
(NCQA) tier 3 patient-centered medical home (PCMH) at an academic medical center, may 
improve medication regimens. The primary objective was to track interventions made in an 
interdisciplinary polypharmacy clinic to improve medication use and safety.    
Methodology: Polypharmacy clinic patients were internal referrals from primary care 
physicians in the PCMH.  A pharmacist and a medical resident staff the polypharmacy clinic with 
oversight from an attending physician. Drug-related problems identified during the visit were 
resolved and categorized based upon indication, efficacy, cost, safety, and compliance.  The 
numbers and types of interventions, both made during the primary visit and anticipated in the 
future, were tracked.    Summary of results: Preliminary results from 14 patients on 322 
medications (average of 23 medications per patient) identified a total of 94 drug therapy 
problems (DTPs).  Of the identified DTPs, 25 were related to medication indication, 40 were 
related to medication efficacy, 12 were related to medication adherence, and 17 were related 
to medication safety. To date, 2 medications have been initiated, 38 medications have been 
discontinued, and 18 have had dose adjustments or therapeutic substitutions. All patients have 
had their electronic medical record updated and were given a current medication list upon visit 
conclusion. Statement of conclusions and pertinence:  Research and enrollment started 
December 2013 and data collection and interpretation will go through June 2014. At conclusion 
of the study, it is anticipated the results will describe the impact of polypharmacy team visits on 
medication use and safety. 
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Purpose: This project will compare two pharmacist-driven population management approaches 
to improve monitoring of serum vitamin B12 in patients taking metformin. Secondary 
objectives include determining the number of patients on metformin with a vitamin B12 
deficiency with or without clinical manifestations. Methodology: Patients taking metformin for 
at least one year that have not had serum vitamin B12 monitoring completed in the past year 
will be randomized by primary care physician to one of two population management 
interventions. For patients in approach 1, the pharmacist will communicate monitoring 
recommendations to the primary care physician through the electronic medical record (EMR) 
prior to a scheduled office visit. For patients in approach 2, the pharmacist will communicate 
the need for laboratory monitoring directly to the patient using a secure patient portal that 
allows electronic communication between healthcare providers and patients. Charts of patients 
in both groups will be reviewed 30 days after the initial communication to track the increase in 
serum vitamin B12 monitoring and the number of patients with vitamin B12 deficiency. A 
retrospective EMR review of patients with vitamin B12 deficiency will be completed to 
determine the number of patients with prior evidence of anemia or peripheral neuropathy. 
Results and Discussion: Following IRB approval, the intervention began in February 2014. 
Descriptive and inferential statistics will be used to describe the difference in the proportion of 
patients in each group who obtained serum vitamin B12 measurements. The number of 
patients with a vitamin B12 deficiency that have prior evidence of anemia or peripheral 
neuropathy will be reported. Conclusions: The results of this study will be used to determine 
the most effective and efficient approach to population management. Additionally, this will be 
the first study to investigate the effect of increased vitamin B12 monitoring of patients on 
metformin through a systematic population management approach. 
 
 
 
 
 
  



TELEPHARMACY IN THE OUTPATIENT CLINIC: FEASIBILITY AND 
EFFECTIVENESS OF VIDEO CONSULTATIONS 
Mike Waldt1, Dustin Dickerson1, Curt Passafume1, Tim Smith1, Bella H. Mehta2, Tamara McMath1, Jay M. 
Mirtallo2 
1Grant Medical Center, Columbus, OH; 2The Ohio State University College of Pharmacy 
Presenting Author: Mike Waldt 
Program of the Presenting Author: Pharmacy Practice & Administration 
Rank of Presenting Author: Resident/Resident-MS/Fellow  
Poster Number: 13 
 
Purpose:  The use of remote patient healthcare is increasing which expands care to patients in 
resource restricted settings. Video based telepharmacy has been used in community 
pharmacies for technician oversight and remote patient counseling. Whereas telephone based 
telepharmacy has been used to perform disease state management with patients in remote 
areas. Our primary objective is to assess the feasibility of video based patient-pharmacist 
consultations in a hospital based outpatient clinic setting. Secondarily we will evaluate 
consultation effectiveness. Our goal is to determine if video based pharmacy services will be a 
viable option to expand pharmacy services within OhioHealth.   Methods:  This study was 
approved by the Institutional Review Board. Patients seen in the clinic are screened for study 
inclusion based on pre-clinic schedule review by a pharmacy resident. Patients are asked to 
participate if they have a diagnosis of hypertension in their problem list and are older than 18 
years of age. Consented patients are given a pre-consultation hypertension knowledge test, 
then meet with a pharmacy resident via video conference. Visits that cannot be completed by 
video due to technical difficulties will take place in person. All visits address baseline disease 
state, lifestyle modification and medication knowledge in a semi-structured format followed by 
pharmacist provided education. After the visit the pharmacist makes recommendations to the 
provider and the patient completes a validated satisfaction survey and repeats the knowledge 
test.   To determine feasibility we measure 1) patient satisfaction, 2) percent visits completed 
by video and 3) percent time on task during the consultation. To determine consultation 
effectiveness we evaluate the difference between pre and post consultation knowledge test 
scores.   Results and Conclusions: Results are pending and will be presented during research 
day. 
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Campylobacter jejuni a zoonotic pathogen, is among the top five pathogens contributing to 
foodborne illnesses in humans. The Twin-argenine Translocation (TAT) pathway is an important 
virulence mechanism in many bacterial pathogens and is critical for C. jejuni survival. Chickens 
and mammals do not have proteins or receptors that are homologous to bacterial TAT proteins 
which make it a potential antimicrobial target. The successful use of high throughput small 
molecule screens  (HTS) for the discovery of antibacterials has been previously described in V. 
cholera and Salmonella. A HTS effort for TAT system inhibition was therefore used to identify 
potential antimicrobial therapies against C. jejuni and resulted in identification of a number of 
hits. As part of the our study, predictive method have been used to analyze the hit set and to  
identify structurally diverse compounds with drug-like properties for further screening against 
the TAT pathway. The syntheses of several structurally diverse hits from the library have been 
accomplished and have been used to develop structural activity relationship studies. A series of 
these analogues have already demonstrated modulation of toxicity in healthy cells. 
 
 
 
 
 
  



MECHANISTIC STUDIES ON IODINE MONOCHLORIDE FACILITATED 
DEGLYCOSYLATION, ANOMERIZATION, AND ISOMERIZATION OF VARIOUS 
NUCLEOSIDES 
Tehane Ali1, Ahmed Khalil1, Keisuke Ishita1, Rohit Tiwari2, Ramy Riachy1, Antonio Toppino1, Sherifa 
Hasabelnaby1, Naum Sayfullin1, Allen G. Oliver2, Judith Gallucci3, Zhenguo Huang3, and Werner Tjarks1 
1Division of Medicinal Chemistry & Pharmacognosy, College of Pharmacy, The Ohio State University; 
2Department of Chemistry and Biochemistry, University of Notre Dame; 3Department of Chemistry and 
Biochemistry, The Ohio State University 
Presenting Author: Tehane Ali 
Program of the Presenting Author: Medicinal Chemistry & Pharmacognosy 
Rank of Presenting Author: Graduate Student  
Poster Number: 15 
 
The Lewis acid catalyzed reversible glycosylation of nucleobases with protected carbohydrates 
plays a pivotal role in nucleoside chemistry. Halogens and interhalogens, such as I2 and ICl, 
have been widely used in the functionalization of nucleoside scaffolds. However, studies on the 
Lewis acid effect of halogens/interhalogens on the glycoside bond in nucleosides are limited. 
Thus, the reaction of various nucleosides with iodine monochloride (ICl) was investigated by 
1H-NMR, 13C-NMR, circular dichroism (CD), and HPLC analysis. Treatment with ICl resulted in 
rapid deglycosylation, anomerization, and isomerization of thymidine, 3-substituted thymidine 
analogues and 3-,3’-,5’-substituted thymidine analogues under various reaction conditions 
leading to the formation of the nucleobases as the major products accompanied by minor 
formation of α-furanosidic-, α-pyranosidic- and β-pyranosidic nucleosides. On the other hand, 
5'-deoxycytidine, 2'-deoxyadenosine, 2'-deoxyguanosine, and 5-methyluridine were not 
deglycosylated. These results are similar to those observed for the acidic hydrolysis of the 
glycoside bond in nucleosides, but were presumably caused by the Lewis acid character of an 
iodine electrophile.   Beta-elimination may have contributed to the observed deglycosylation. 
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In nearly all organisms, physiological process and behavior oscillate over a period of 
approximately 24 hours. These circadian (i.e., 24-hr) oscillations are generated by a cell 
autonomous transcriptional feedback loop centered on the rhythmic expression of period gene 
family. In mammals a master circadian clock is located in the suprachiasmatic nucleus (SCN) of 
the hypothalamus.  As the principal oscillator, the SCN controls circadian oscillations in 
peripheral organs and even other brain regions.  Several studies have shown that at cellular 
level the circadian clock controls the cell cycle and hence cell proliferation of embryonic and 
adult stem cells. Notably, in the mammalian brain, the subventricular zone (SVZ) of the lateral 
ventricles and the subgranular zone (SGZ) of the hippocampal dentate gyrus retain the capacity 
to generate new neurons from a pool of neural/progenitor stem cells (NPSc). This proliferative 
and neurogenic capacity has a significant role in learning and memory, and depression. 
Considering the important role of adult neurogenesis on behavior and given that the circadian 
clock potentially regulates the proliferative and differentiation potential of NPSc, our interest is 
focused in establishing the relationship between these two biological processes. In this study 
we present both in vivo and in vitro evidence showing that the circadian clock modulates the 
proliferation and differentiation capacity of the NPSc population. First, in order to demonstrate 
the oscillatory capacity of the clock genes in the SGZ and SVZ, we used period-Venus (a 
derivative of green fluorescent protein) transgenic mouse line that is used to measure cellular 
level circadian clock timing.  Statistically significant oscillations in clock timing were detected in 
NPSc cell populations.  Subsequently, using a knockout mouse line in which circadian timing is 
arrested, we demonstrate that both the proliferation and differentiation capacity of the NPSc is 
increased. Next, in order to establish if the relationship between the circadian clock and NPSc 
proliferation and differentiation is cell autonomous, we generated neurosphere cultures and 
tested for clock timing and proliferative capacity. Our data reveal robust oscillatory capacity, 
indicating NPSc have an inherent capacity to keep time.  Further, our data reveal that the 
disruption of this timing process triggers an increase in the proliferation and neuronal 
differentiation capacity of the NPSc. Together, these finding indicate that the circadian clock 
exerts very powerful control over the key functional features of NPSc.  As such, clock gating of 
proliferation and differentiation may be a principal mechanism by which the circadian clock 
modulates cognition. 
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Plants of the genus Ilex commonly grow in tropical and subtropical climates, with many species 
being distributed in Southeast Asia and Latin America.1 Ilex honbaensis Tard.-Bl. (Aquifoliaceae) 
is an endemic species in Vietnam and is found growing in the submontane tropical rain forest of 
Hon Ba and Ninh Thuan provinces at elevations of 700-1500 m. Although no medicinal uses 
have been recorded for this species, a related species, Ilex ficoidea Hemsl. has been used in 
Chinese traditional medicine for detoxification related to traumatic injury, and the treatment of 
hepatitis and pain relief.2 No previous phytochemical investigation has been undertaken on I. 
honbaensis. A sample of I. honbaensis was collected in Vietnam as part of a screening effort for 
cancer-related drug discovery studies. The methanol extract of a mixture of the plant’s leaves, 
stems and twigs was subjected to bioactivity-guided fractionation, and the partially detannified 
chloroform extract showed activity against HT-29 human colorectal cancer cells with an IC50 = 
16.7 µg/mL.  Additional fractionation of this active partition showed that the cytotoxic activity 
was concentrated in one fraction with an IC50 = 13.7 µg/mL.  Further purification of this 
fraction is ongoing, and is expected to potentially reveal a much better potency. 
 
(1) Martínez, M. A. P.; Pelotto, J.P.; Basualdo, N. Biochem. Syst. Ecol. 1997, 25, 619-622.  
(2) Li, L.; Zhang, Y.; Zhang, P.; Pi, H.; Ruan, H.; Wu, J. Environ. Toxicol. Pharmacol. 2011, 32, 122–127. 
 
Acknowledgment: We would like to acknowledge financial support provided by NCI, NIH through program project 
P01 CA125066 awarded to Dr. A.D. Kinghorn. 
 
 
 
  



DISCOVERY OF ANTICANCER LEAD COMPOUNDS FROM PLANTS OF VIETNAM 
Djaja  Djendoel Soejarto1,2, Lynette Bueno Pérez3, Yulin Ren3, Li Pan3, Ulyana Muñoz Acuña4, Hee-
Byung Chai3,  Esperanza J. Carcache de Blanco3,4, Steven Swanson1, Tran Ngoc Ninh5, A. Douglas 
Kinghorn3 
1Department of Medicinal Chemistry and Pharmacognosy, College of Pharmacy, University of Illinois at 
Chicago; 2Botany Division, Field Museum, Chicago; 3Division of Medicinal Chemistry and  
Pharmacognosy, College of Pharmacy, The Ohio State University; 4Division of Pharmacy Practice and 
Administration, College of Pharmacy, The Ohio State University; 5Institute of Ecology and Biological 
Resources, Vietnam Academy of Science and Technology, Hoang Quoc Viet, Cau Giay, Hanoi, Vietnam 
Presenting Author: Lynette Bueno Perez 
Program of the Presenting Author: Medicinal Chemistry & Pharmacognosy 
Rank of Presenting Author: Graduate Student  
Poster Number: 18 
 
As part of a collaborative research between the University of Illinois at Chicago and the Ohio 
State University under the framework of a P01 grant from the NCI, field expeditions were 
undertaken in Vietnam from 2004 through 2011 to collect plants for investigation as potential 
anticancer agents. Permits for the plant collection and their export from Vietnam to the U.S. 
were granted by the government of Vietnam under the umbrella of a Memorandum of 
Agreement between the University of Illinois at Chicago and the Institute of Ecology and 
Biological Resources (IEBR) of the Vietnam Academy of Science and Technology. The plant 
collection strategy was guided by a 2,508-species collection list originated from 31 countries, 
generated by the NAPRALERT database, of phytochemically underexplored endemic species. 
Plant collection expeditions carried out in Hoang Lien National Park (North Vietnam), Kego 
Nature Reserve (Central Vietnam), Hon Ba Forest Reserve and Nui Chua National Park (South 
Vietnam) resulted in the collection of 1,019 primary screening samples, comprising 445 species 
of flowering plants, of which 70% of the species are not in the 2,508 species list. Extracts of 824 
samples represented by 398 species were submitted for cytotoxicity testing (HT-29 and CCD-
112CoN) as well as mechanism-based assays (NF-ĸB p65, proteasome, and MTP inhibition). 
From the eight active species identified, 17 new and 42 known compounds with in vitro activity 
(IC50 value of less than 10 µM) were purified by cytotoxicity-guided fractionation. Among 
outstanding compounds discovered are perviridisin B and a cyclopenta[b]benzofuran derivative 
(new compounds, IC50 of 0.5 and 1.0 µM, respectively) from Aglaia perviridis (Meliaceae). 
Another new outstanding potential anticancer compound is elaeocarpucin C with an IC50 of 0.4 
µM from the Elaeocarpus chinensis (Elaeocarpaceae). This research has demonstrated that 
tropical plants continue to provide numerous chemically diverse secondary metabolites with 
activity and selectivity for cancer cells. Some of these lead natural agents discovered may serve 
as scaffolds for synthetic modification toward the development of new anticancer agents. 
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In the vertebrate retina, rod and cone photoreceptor cells express cannabinoid 1 (CB1) 
receptors (Yazulla,2008) . Rods and cones, which are connected by gap junctions, detect light 
stimuli and transmit visual information to post-synaptic neurons. Studies of goldfish, rabbit and 
mouse retinas have shown that the circadian clock in the retina opens rod-cone gap junctions 
at night by increasing intracellular cAMP via lowering dopamine release so that Dopamine 2 
(D2) receptors are not activated, but closes the gap junctions in the day by lowering 
intracellular cAMP via increasing dopamine release and D2 receptor activation (Ribelayga et al., 
2008; Ribelayga and Mangel, 2010).  Interestingly, although dopamine release is about 3-times 
higher in the day than at night, the day/night difference in rod-cone coupling is remarkably 
large; injecting a membrane impermeable tracer molecule that can diffuse through open gap 
junctions into a single goldfish cone results in its diffusion into two nearby rods in the day, but 
into 1,200 rods at night.  Other studies on goldfish cones have shown that the CB1 agonist WIN 
55212-2 exhibits biphasic activity, such that a low concentration increases cAMP levels and 
activates PKA by signaling through Gs, whereas a higher concentration signals through Gi/o (Fan 
and Yazulla,2003). Based on all these previous findings, we are using anatomical (cut loading, 
tracer injection) and electrical (patch clamp) techniques to test the hypothesis that interaction 
between the D2 and CB1 receptors expressed by cones increases the day/night difference in 
rod-cone coupling compared to the effect of D2 receptors acting alone. Preliminary data 
showed that under dark-adapted conditions, the CB1 antagonist SR141716A increased rod-cone 
coupling when it was applied in the day but decreased rod-cone coupling when it was applied 
at night. 
 
(1) Fan,S.F. and Yazulla,S. (2003)Biphasic modulation of voltage-dependent currents of retinal cones by 
cannabinoid CB1 receptor agonist WIN 55212-2. Visual Neuroscience, 20, 177-188  
(2) Ribelayga,C., Cao, Y., Mangel,S.C. (2008) The circadian clock in the retina controls rod-cone coupling. Neuron, 
59,790-801. 
(3) Ribelayga, C. and Mangel, S. C. (2010) Identification of a circadian clock-controlled neural pathway in the rabbit 
retina. PLoS ONE, 5: e11020. (PMCID: PMC2883549). 
(4) Yazulla,S. (2008) Endocannabinoids in the retina: from marijuana to neuroprotection. Progress in retinal and 
eye research, 27, 501-506 
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BACKGROUND: Multiple myeloma (MM) is the second most frequent blood malignancy and 
causes 1% of all cancer deaths in the United States. Autologous stem cell transplant (ASCT) is 
effective in MM patients with approximately 43% achieving complete remission. However, 
toxicities associated with melphalan, a DNA alkylating agent and standard component of the 
myeloablative conditioning regimen in ASCT, contribute to therapy complications and death in 
11% of patients during treatment. Only minor improvements have been made in outcomes 
from ASCT regimens with high dose melphalan since it became part of the standard ASCT 
regimen, primarily due to a lack of understanding of the factors associated with inter-patient 
variability in response and toxicity. The goal of this study is to evaluate the relationships 
between melphalan pharmacokinetics (PK), ex vivo pharmacodynamics (PD) in peripheral blood 
mononuclear cells (PBMCs), and adverse outcomes from therapy. METHODS: Patient plasma 
and PBMCs were collected from MM patients prior to and during melphalan treatment as part 
of ASCT therapy. Plasma melphalan concentrations were determined using a validated LC-
MS/MS assay. PD assays, including p53 gene and protein expression, p53 phosphorylation, 
cytotoxicity, and apoptosis, were developed in cell culture and donors’ PBMCs, and are being 
applied to patients’ PBMCs to determine if ex vivo dose-response in PBMCs is associated with 
outcomes from therapy. Melphalan PK and PD were modeled using a nonlinear mixed effects 
approach. Covariates, including demographics, blood chemistry, and disease related variables 
are being evaluated as covariates that may explain observed inter-patient variability in both PK 
and PD. RESULTS: To date, melphalan has been quantified in samples from 111 patients, and a 
subset of this data was used in population modeling. Estimated PK parameters (CV%) for the 
model were ӨCL=0.46 L/min (6.9%), ӨV1=19.8 L (18%), ӨQ=0.41 L/min (30%) and ӨV2=19.3 L 
(16%). IC50 value (CV%=31.2%), and the baseline of p53 mRNA level (47.3%) and viability 
(20.1%) in donor’s PBMCs were variable. The response of p53 mRNA expression and viability in 
donor’s PBMCs were dose dependent. PD modeling and covariate analyses are underway. 
CONCLUSION: The model under development relating PK, ex vivo PD and adverse therapy 
outcomes may enable improved dose selection and prediction of toxicities in MM patients prior 
to administering melphalan in ASCT regimens. 
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The epithelial-to-mesenchymal transition (EMT) is an early event in metastasis that involves the 
loss by epithelial cells of many of their distinctive epithelial characteristics and the acquisition 
of mesenchymal properties. EMT can be induced in cancer cells by several factors, such as 
hypoxia and TGF-β1, leading to an aggressive and malignant phenotype. In cancer therapy, EMT 
can be a major clinical challenge as it can contribute to tumor recurrence, therapy resistance, 
and metastasis. Recently, the integrin-linked kinase (ILK) has been identified as an important 
protein involved in the process of EMT by inducing the protein expression and activation of 
Snail, one of the major EMT markers in various cancer cells. The objective of this study was to 
evaluate the ability of T315, a novel ILK inhibitor, to block hypoxia-induced EMT in cancer cells 
and to validate the role of ILK in hypoxia-induced EMT. Based on our results, the ILK expression 
was induced by hypoxia as well as EMT examined by efficiently decreasing the protein 
expression level of E-cadherin and increasing those of vimentin, Snail, and Zeb1. This ILK 
induction was transcriptionally regulated by HIF-1α. To elucidate the mechanism of hypoxia-
induced EMT, we examined the effect of T315 on downregulating PKB/Akt and mTOR activities 
and decreasing HIF-1α expression. These results suggested that hypoxia-induced EMT is driven 
by a HIF-1α/ILK positive loop in cancer cells. To elucidate the role of ILK in regulating Snail 
under hypoxia, we demonstrated GSK3β-mediated Snail phosphorylation altered the nuclear 
sequestration of Snail and caused Snail to undergo proteasomal degradation. Our results 
showed that T315 caused GSK3β dephosphorylation, increased the phosphorylation status of 
Snail and promoted Snail degradation. Meanwhile, we demonstrated that YB-1 plays as a 
transcriptional factor to negatively regulate the expression of Foxo3a which has been showed 
as an EMT-related protein to regulate Snail and E-cadherin expression. We also performed 
functional assays and xenograft mouse model to observe the inhibition of hypoxia-induced EMT 
in prostate cancer. T315 showed its ability to inhibit hypoxia-induced cell motility dose-
dependently in migration, invasion, 3D culture assays, and tumor growth. In conclusion, these 
results indicate that the inhibition of ILK can block hypoxia-induced EMT in cancer cells as 
reflected by changes in molecular markers and cell behaviors, and that this inhibition can be 
achieved by treatment with the novel small molecule agent T315, which may have therapeutic 
benefits for cancer patients with subsequent metastasis. 
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Chronic lymphocytic leukemia (CLL), the most common adult leukemia in the western world, 
remains an incurable B-cell malignancy. It is characterized by the accumulation of malignant 
mature B cell in the peripheral blood, lymph nodes, spleen and bone marrow. CLL cells display 
upregulated B cell receptor (BCR) activation, which maintains B cell survival and proliferation 
through transmitting microenvironmental stimuli. Due to aberrant regulation of the BCR, CLL 
cells display constitutively activated survival and proliferation pathways, such as 
Phosphoinositide-3 Kinase (PI3K) and Bruton’s Tyrosine Kinase (BTK) pathways. Small molecules 
that target such kinases in the BCR pathway have shown some activity in CLL patients. A BTK 
inhibitor, Ibrutinib, has just received approval by FDA for treatment of CLL. However, a small 
portion of patients still replase from ibrutinib treatment.   
 
Here, we describe that a PI3K p110 δ and p110 γ inhibitor, IPI-145, attenuates pro-survival 
signal in OSU-CLL cell lines, primary human and murine CLL cells, promotes apoptosis in primary 
human and murine CLL cells in a dose- and time- dependent fashion. IPI-145 does not cause 
direct cytotoxicity to normal B, T and NK cells, whereas it impairs T-cell cytokine production. IPI-
145 is highly effective at reducing downstream PI3K signaling in case of ibrutinib resistance 
conferring BTK C481S mutation. Concurrently, a PI3K δ-inactivating and a TCL1 leukemia murine 
model have been used to further explore the differential role of PI3K δ in leukemic cell and 
microenvironment. Our study suggests that systemic disruption of PI3K δ function prevents 
leukemia development; moreover, microenvironmental disruption of PI3K δ also prevents 
leukemia engraftment. Collectively, our study provides solid rationale for ongoing clinical 
development of IPI-145 in both treatment of naïve and previously treated relapsed/refractory 
CLL patients and related B-cell lymphoproliferative disorders. 
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A fruit-bearing tree from western Africa, Sacoglottis gabonensis, is used in cultural medicine to 
treat fever, diarrhea, dermatitis, infections, hypertension, and diabetes. The fruit encases a 
woody seed containing 2-5 waxy nuts. These nuts are a major part of the sooty mangabey diet 
despite the seed’s strength and resistance to cracking.  A group of sooty mangabeys are being 
studied in captivity and have developed type 2 diabetes, perhaps as a consequence of their 
altered diet which no longer includes the seeds of Sacoglottis gabonensis. Thus the potential of 
these seeds as a functional food, supplement, or pharmaceutical for the prevention or 
treatment of type 2 diabetes is being investigated. Bioassay-guided fractionation. nutritional 
profile, and fingerprint characterization of the Sacoglottis gabonensis extracts and fractions are 
presented. 
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Use of the phenolic anticancer agent etoposide (VP-16), which targets DNA topoisomerase II 
(topo II), can lead to an increased incidence of acute myeloid leukemia linked to 
rearrangements in the MLL gene. Previous work (1) demonstrated that MPO, found in myeloid 
progenitor cells, oxidized VP-16 to its phenoxyl radical form and led to enhanced DNA topo II-
mediated strand cleavage through redox cycling resulting in MLL translocations.  In the present 
study, we utilized MPO shRNA in myeloid leukemia HL-60 cells to further examine MPO 
dependency for VP-16-, VP-16 catechol (VP-OH)-, and VP-16 ortho-quinone (VP-oQ)-induced: 1) 
DNA strand breaks; 2) oxidative DNA damage; 3) Caspase 3 activation; 4) cytotoxicity.  Using 
Comet assays, VP-16 induced a concentration-dependent increase in DNA strand breaks which 
was attenuated in MPO knockdown cells, as well as in cells incubated with succinylacetone (SA), 
a heme synthesis inhibitor which depletes cells of active MPO. Similar MPO dependency was 
demonstrated using VP-OH, and parthenolide (PTL), a sesquiterpene lactone, whose activity is 
known to be dependent on MPO. In contrast, DNA damage induced by VP-oQ, a fully oxidized 
VP-16 metabolite, and by the topo I inhibitor camptothecin (CPT), was independent of MPO.  
VP-16 and VP-OH induced DNA abasic sites in MPO-replete HL-60 cells. In MPO depleted cells, 
these agents diminished oxidative DNA damage to levels below those seen in controls.  
Paradoxically, Caspase 3 activation induced by VP-16 and VP-OH was decreased in MPO-replete 
compared to MPO-depleted cells. PTL-induced Caspase 3 activation was MPO dependent and 
that by CPT was MPO independent. Cytotoxicity (trypan blue exclusion) induced by VP-16 and 
VP-OH was inversely related to, while that of PTL corresponded to, MPO levels and activity.  VP-
oQ, CPT, and non-phenolic podophyllotoxin (PDT) were equally cytotoxic regardless of MPO 
levels or activity.  Clonogenic assays revealed similar paradoxical effects of VP-16 where 
cytotoxic activity was diminished in MPO-replete compared to MPO knockdown cells.  In 
contrast, the effects of VP-oQ, CPT, and PDT on colony formation were not influenced by 
expression of MPO.  Mass spectrometric analysis demonstrated MPO-dependent production of 
VP-oQ GSH adducts.  The production of these inactive adducts were reduced in MPO depleted 
cells accounting, in part, for the unexpected increase in VP-16 cytotoxicity in MPO knockdown 
cells. Together, results strongly suggest that MPO-catalyzed oxidation of VP-16 to redox active 
species leads to enhanced genotoxic events linked to the known leukemogenic action of this 
anticancer agent. Future studies will be directed toward use of nutritional antioxidants to 
diminish formation of genotoxic radical species of VP-16 in MPO-containing myeloid precursors 
as a strategy to prevent drug-induced second malignancies. 
 
(1) Mol. Pharm. 79: 479-87, 2011. 
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The cytokine interleukin-6 (IL-6) which functions as a growth or anti-apoptotic factor is 
responsible for activating the JAK/STAT signaling pathway. This pathway has been found to be 
constitutively activated in various malignancies such as renal cell carcinoma, multiple myeloma 
and mesothelioma. As a result, inhibition of this pathway is an attractive target toward the 
development of anti-tumor agents specifically through the disruption of vital protein-protein 
interactions. The signaling cascade mediated by IL-6 is initiated by the interaction of the 
cytokine with its receptor, IL-6R, and the protein GP130. The successive homodimerization of 
the heterotrimeric IL-6/IL-6R/GP130 complex results in the intracellular transmission of the 
signal. During tumor development of IL-6 dependent cancers, this complex plays an important 
role in cell differentiation and proliferation, therefore disruption of its assembly serves as a 
viable target for therapeutic development in treating IL-6 related conditions. The natural 
product madindoline A, isolated from the fermentation broth of Streptomyces nitrosporeus 
K93-0711, was reported to inhibit the homodimerization process in IL-6 dependent cancer cells. 
Due to a mutation in the bacterial strain producing the natural product, madindoline A can no 
longer be obtained by this method. In addition, previously reported routes toward the synthesis 
of madindoline A are somewhat limited in their feasibility for drug discovery efforts. The 
research efforts of this project are aimed at the structural simplification of madindoline A, as 
well as incorporating elements which have been predicted to increase binding interactions. 
During this process a potent IL-6 antagonist, MDL-16, has been identified and validated. Having 
achieved significantly higher in vitro anti-tumor potency compared to the natural product, 
MDL-16 has become the lead in the development of a new class of IL-6/JAK/STAT pathway 
inhibitors which are undergoing further structure activity relationship studies. 
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Cancer stem cell (CSC) has been associated with the aggressive phenotype of cancer, including 
potent cancer initiation, drug resistance and metastasis. Triple negative breast cancer (TNBC), a 
breast cancer subtype with aggressive behavior and no effective targeting therapy, has been 
shown correlations with autocrine interleukin-6 (IL-6) dependent survival and increasing CSC 
population. The inflammatory cytokine IL-6 induces CSC by activating STAT3 and NF-κB 
pathway. Integrin-linked kinase (ILK), which links cell-adhesion receptors, integrins and growth 
factors to the actin cytoskeleton and regulates multiple signaling pathways such as Akt, AP-1 
and NF-κB pathways, is highly expressed in various cancers. In breast cancer cell lines, we 
showed that ILK expression is tightly associated with IL-6 expression and Notch1 activation, 
which is important for maintaining the self-renewal capacity of CSC. The objective of this study 
is to characterize the regulatory interactions among IL-6, ILK, and Notch1 in breast CSC.   
 
Our work shows that IL-6 upregulated ILK expression via E2F1 which, in turn, amplified the IL-6-
NF-κB positive signaling loop and stimulated downstream Notch1 activation. We also identified 
a novel role for ILK in the maturation of γ-secretase, which cleaves and activates Notch 1. 
Immunohistochemical staining of a human breast tumor tissue microarray revealed a positive 
correlation between ILK and IL-6 expression. Moreover, high ILK expression showed low 
relapse-free survival probability (P = 0.045) among subgroup of patients with high IL-6 
expression. These data indicate an integral role of ILK in IL-6-mediated signaling and 
consequent induction in CSC; thereby suggesting a novel strategy to target this cancer cell 
subpopulation through ILK inhibition. Indeed, the ILK inhibitor, T315, suppressed IL-6-induced 
Notch1 activation, breast CSC populations, and IL-6-driven breast xenograft tumor formation.          
In summary, our findings identified ILK as an inducible oncokinase that is responsive to the 
inflammatory cytokine, IL-6, and showed that ILK is a novel regulator of CSC. These results 
provide a rationale for targeting IL-6-induced tumorigenesis via inhibition of ILK. 
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Carboranes are chemically stable, boron---based  cluster compounds. Boron atoms in these 
structures   are   able   to   carry   halogen   atoms   (iodine,   bromine,   chlorine   and   fluorine). 
Boron---halogen bonds are enzymatically more stable than carbon---halogen bonds. Therefore,  
carboranes can function as radiohalogen carriers for tumor imaging and radiotherapy and the 
synthesis of radiohalogenated carboranes have attracted much attention in recent years1). As 
many types of cancer cells up---regulate folate receptors2) and thymidine kinase 13), it is 
plausible to  assume  that  radiohalogenated  carboranes  bound  to  folate  or  thymidine  are  
selectively delivered to tumors for their imaging and therapy.  Thus, the aim of this project is 
the synthesis and biological evaluation of radiohalogenated carboranes bound to folate and 
thymidine. In the initial step of this project, halogen---exchange (halex) reactions were carried 
out on iodo---carboranes  to afford brominated, chlorinated and fluorinated o-, m- and p-
carboranes (Fig. 1). Their 1H-, 13C- and 11B-NMR spectral analyses have been performed. 
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Two-pore domain potassium channel TASK1 is strongly expressed in the heart and has been 
shown to regulate  the resting membrane potential and action potential. Regulation of TASK1 
background current provides a mechanism for control of cellular excitability in the heart. The 
present study was designed to determine the localization and functional modulation of  TASK1 
by caveolin-3. Freshly isolated adult rat cardiomyocytes and HEK293T cells transfected with 
caveolin-3 and TASK1 cDNA were used in this study. Western blot experiments confirmed that 
there was a strong expression of TASK1 in cardiomyocytes. Co-immunoprecipitation analysis 
indicated that caveolin-3 associated with TASK1. Co-localization of TASK1 and caveolin-3 was 
also confirmed by immunofluorescent images. Patch clamp recordings showed that the 
expression of caveolin-3 in HEK293T cells decreased the recombinant TASK1 current density 
significantly when compared to TASK1 transfection alone. (45.41 ± 2.24%,  p<0.001, n=5-10). In 
summary, our study indicated that TASK1 is associated with caveolin-3 and negatively regulated 
by caveolin-3. These results pointed out a novel mechanism in the regulation of cardiac TASK1 
channels. 
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[RATIONALE] Epithelial cell wounding is prevalent in lungs of patients with the Acute 
Respiratory Distress Syndrome (ARDS), while the mechanisms through which these cells repair 
plasma membrane defects are not clear. Our previous research had identified Tripartite motif 
containing protein 72 (TRIM72) as a membrane repair molecule in skeletal muscle cells. Here 
we investigate the function of TRIM72 in the repair of lung epithelial cells and overall functional 
property of the lung. [METHODS] Presence of TRIM72 in lung tissue was confirmed by 
biochemical and immunostaining assays. To study loss and gain of gene function, we used an 
existing TRIM72 knockout mouse model (TRIM72KO) and created an inducible trim72 
overexpression mouse line (TRIM72OE). Primary lung epithelial cells were harvested from the 
wild type (WT), TRIM72KO and TRIM72OE mice. Plasma membrane injury and repair were 
evaluated separately using a dual fluorescence dye incorporation assay following glass beads 
damage. In situ cell injury was studied by confocal imaging of subpleural lung tissue following 
over-ventilation. Mechanical parameters of the lung were measured on a FlexiVent ventilator. 
[RESULTS] TRIM72 protein was expressed in mouse, rat and human lungs and located at both 
type I and type II alveolar epithelial cells. Following in vitro glass bead damage the proportion of 
cells with repaired plasma membrane wounds (repair rate) was substantially higher in WT than 
TRIM72KO derived lung epithelial cells (57±3 vs. 20.5± 2.8%; p<0.05) while that of the 
TRIM72OE cells were intermediate (39.41±3.82%). Overventilation of WT mice caused damage 
in 0.32± 0.07 cells per alveolus compared to 0.63±0.11 in TRIM72KO mice (p<0.05). Injury 
estimates in TRIM72OE lungs were similar to WT (0.33±0.03). Lung mechanics measurement 
indicated that ablation of trim72 significantly increased stiffness of the lung tissue while 
overexpression of exogenous TRIM72 only partially rectified these mechanical parameters. 
[CONCLUSION] We established that TRIM72 plays an important role in the lung epithelial cell 
repair process and based on the negative gain of function results we suggest that TRIM72 is 
present in excess of that required in WT cells, or a fine-tuned network of TRIM72 and 
interacting partners is required for proper plasma membrane resealing. 
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Purpose: Hepatocellular carcinoma (HCC) is the third most common cause of cancer death 
worldwide. Advanced or recurrent HCC has no widely accepted effective treatment. We 
previously reported that miR-199a-3p is reduced in HCC, that it targets CD44 and that the oligo 
mimic reduced cell proliferation only in CD44+ HCC cell lines. The purpose of this study is to 
further investigate the role of miR-199a-3p in HCC by identifying an additional target and to 
contribute to development of new miRNA-based therapeutic options for HCC.   Methods: Dual 
luciferase reporter assay was conducted to confirm the interaction of miR-199a-3p and 3’UTR 
of CD151. The effect of miR-199a-3p on CD151 expression was further confirmed by RT qPCR as 
well as by western blot. To explore the tumor suppressive effect of miR-199a-3p by targeting 
CD151, WST-1 proliferation and in vitro migration and invasion assays were performed in SNU-
423 and SNU-449 cells transiently transfected with miR-199a-3p mimic or CD151 small 
interfering RNA (siRNA). Expression of miR-199a-3p and CD151 were examined in HCC tissue 
samples by RT qPCR and western blot. Results: Direct targeting of CD151 by miR-199a-3p was 
confirmed using luciferase reporter assay and immunoblotting. Though CD151 siRNA did not 
show any difference in cell viability, both miR-199a-3p mimic and CD151 siRNA significantly 
reduced migration and invasion of the cancer cells compared to negative control treatment. An 
inverse correlation between the expression of miR-199a-3p and CD151 protein was noted in 
primary HCC specimens. Conclusions: We confirm that miR-199a-3p targets CD151, which is a 
tetraspanin protein that has been linked to metastasis in HCC. Our data suggest a potential 
tumor suppressive role of miR-199a-3p in HCC by targeting CD151. Our findings suggest that 
modulating miR-199a-3p and/or targeting CD151 are potential therapeutic options for 
metastasized HCC. 
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Background:  Heart failure (HF) is listed as the cause of 1 out of 9 every death certificates (~ 
300,000 deaths) in the United States annually (1). A major cause of the mortality associated 
with HF is ventricular arrhythmia due to electrical remodeling of the myocardium.  Canine 
models of 2 to 4 week-tachypaced reversible HF have demonstrated reductions in several K+ 
currents responsible for repolarization of ventricular cardiomyocytes (2, 3). We have previously 
introduced a 16 week-tachypaced canine model of irreversible, chronic HF (4). We hypothesize 
that canines paced into chronic HF will demonstrate further reductions in K+ currents  than 
those paced into reversible HF. Methods: Dogs had tachypacing induced HF for either 4 weeks 
(1 M HF; n=17) or 16 weeks (4 M HF; n=16). A group of normal age-matched dogs served as 
controls (n=25). Baseline LVFS was reduced (p<0.05) from 29.6% to 15.2% (1 M HF) and 11.2% 
(4 M HF, (p<0.05 vs 1 M HF). Once pacing protocols were completed, left ventricular mid-
myocardial myocytes were isolated. Perforated patch recordings of action potentials (APs) and 
currents were made at 35 ± 0.5˚C. Results: 4 M HF significantly lengthened APs at 90% 
repolarization (APD90) vs. 1 M HF and control. Beat to beat variability was increased 
significantly vs control at all 3 frequencies measured, and increased significantly vs 1 M HF at 1 
Hz. Ito and outward IK1 were significantly reduced in 4 M HF vs control, but did not differ from 
1 M HF. Both IKs and IKr current density were significantly reduced in 4 M HF vs 1 M HF and 
control. Conclusions: Decreased IKr and IKs in chronic 4 M HF appears to be responsible for the 
APD90 difference compared to 1 M HF. Strategies to prevent IKs and IKr current reduction in 
early HF may result in a less arrythmogenic substrate. 
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The fruits of Lycium barbarum L. (Solanaceae) are commonly known as Goji berry or wolfberry. 
Goji has a long history of usage in Asian countries as a culinary ingredient, traditional tonic 
medicine and functional food for its perceived benefits in anti-aging, as well as enhancements 
in vision, liver and kidney functions.1,2 In recent years, Goji has become increasingly popular in 
Europe and North America as a “super fruit” and botanical dietary supplement. A group at The 
Ohio State University reported recently the in vivo inhibitory activity of powdered L. barbarum 
fruits when evaluated in a N-nitrosomethylbenzylamine(NMBA)-induced esophageal cancer 
model in rats.3 In a search for natural inhibitors of carcinogenesis, the chloroform-soluble 
extract of a sample identified as Goji berry showed hydroxyl radical-scavenging and quinone 
reductase-inducing activities, and thus was fractionated through bioactivity-guided isolation 
using these two assays. Results of the research include isolation of a new pyrrole alkaloid, 
methyl 2-[2-formyl-5-(hydroxymethyl)-1H-pyrrol-1-yl]propanoate (1), along with seven known 
compounds (2–8). The structures of isolated compounds were established by analysis of their 
spectroscopic data. None of these constituents previously showed in vitro activity pertinent to 
cancer chemoprevention. The new compound 1 demonstrated hydroxyl radical-scavenging 
activity with an ED50 value of 16.7 μM, and compound 2 was active in both hydroxyl radical-
scavenging (ED50 11.9 μM) and quinone reductase-induction [CD (concentration required to 
double QR activity) 2.4 μM)] assays. Further investigation confirmed the presence of 
compounds 1-2 and 4-8 in the previously mentioned extract that had shown in vivo activity in 
preventing NMBA-induced esophageal cancer by HPLC-DAD, LC-MS, and 1H-NMR 
fingerprinting. Taken together with the dietary source of these molecules with a long history of 
human consumption, the results of the study indicated that this class of compounds, especially 
compound 2, could be potential in vivo cancer chemopreventive agents. 
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Tobacco smoke is the primary cause of chronic obstructive pulmonary disease (COPD) in the 
U.S.  Immune dysfunction in the lung of chronic smokers increases the risk of respiratory 
infections. IL-1β is a vital cytokine in host defense and its expression is decreased in the lungs of 
these patients.  Cadmium (Cd) is abundant in cigarette smoke and a major contributor to 
smoking-related lung disease.  The purpose of this investigation is to determine whether Cd 
suppresses IL-1β in macrophages. THP-1 cells were differentiated into macrophages using PMA 
and then treated overnight with Cd, followed by combined LPS and ATP stimulation. Primary 
human monocytes were isolated from blood using CD14+ positive selection, differentiated 
using M-CSF, and subject to similar exposures. Analysis of THP-1 and macrophages cultures 
revealed that Cd suppresses IL-1β release following stimulation with LPS and ATP. Additionally, 
there was a decrease in IL-1β mRNA in Cd-treated LPS stimulated macrophages. We observed a 
decrease in phospho-p65 translocation into the nucleus of Cd-treated macrophages after LPS 
stimulation, paired with a decrease in p65 activity as measured by an activity assay. Consistent 
with this, using a cell-free system, we observed that Cd inhibits IKKβ kinase activity (IC50 of 
~100nM). From these studies we conclude that Cd acts as an inhibitor of the canonical NF-κB 
pathway and inhibits IL-1β production. Accordingly, Cd may play a critical role in COPD 
pathogenesis by impairing macrophages immune function. 
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BIV-spectrin is a membrane-based cytoskeleton that critically regulates ion channels, 
transporters, and receptors of excitable membranes in the brain and heart. BIV-spectrin 
knockout mice exhibit significant neurodegenerative conditions and cardiac dysfunction due to 
membrane destabilization and abnormal clustering of voltage-gated channels. Despite recent 
advances, BIV-spectrin function in other cells and tissue types remains unclear. Here, our data 
defines previously unknown cellular roles for BIV-spectrin in the vascular system. First, we 
discovered that BIV-spectrin is selectively expressed in vascular endothelial cells. Gene 
expression analysis of the vascular tissues (i.e. endothelial, vascular smooth muscle, fibroblast) 
has led to the validation of BIV-spectrin protein expression in multiple endothelial sources (i.e. 
aortic, venus, microvascular). Second, our data supports BIV-spectrin as a novel inhibitor of 
angiogenesis. Our studies reveal that BIV-spectrin depletion promotes endothelial migration and 
capillary tube formation in multiple angiogenesis models. Third, we found a striking inverse 
relationship between BIV-spectrin expression and transforming growth factor β (TGF-β)-induced 
Smad 1/5/8 signaling that mediates pro-angiogenic responses. Intriguingly, our data also 
reveals a potentially dichotomous negative feedback mechanism in which BMP-9 (a pro-
angiogenic TGF-β family ligand) promotes BIV-spectrin gene expression. Collectively, these 
findings define new concepts for BIV-spectrin function, and reveal potential therapeutic 
mechanisms to target tumor vascularization. 
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The innate immune system is the first line of defense against microbial invasion and has 
evolved to initiate a highly coordinated host defense response capable of eradicating 
most microbes. Among its primary defense functions are initiation of inflammation and 
redistribution of micronutrient pools. Zinc is an essential micronutrient utilized in host 
defense. Human zinc metabolism, which is primarily controlled by 24 zinc transporters, 
is altered by bacterial activation of innate immune cells. We have previously reported 
that the zinc importer ZIP8 is induced through stimulation of the NF-κB pathway by 
bacterial lipopolysaccharide (LPS) in monocytes and functions to negatively regulate 
inflammation in a zinc-dependent manner. However the impact of this phenomenon on 
human macrophage biology remains unresolved. Macrophages are a principal target of 
LPS, and a major initiator of inflammation. They respond to LPS through activation of 
NF-κB and subsequent release of pro-inflammatory cytokines including TNFκ, IL-6 and IL-
8 as well as the immune-modulatory cytokine IL-10. Our central hypothesis is that 
macrophage ZIP8 expression modulates inflammation in a zinc-dependent manner 
which is essential for host defense. Here we determine the impact of ZIP8-dependent 
zinc on LPS-induced inflammation in human monocyte-derived-macrophages (MDMs). 
We determined ZIP8 mRNA and protein expression in MDMs by qRT-PCR and Western 
Blot, respectively, after LPS exposure and during monocyte differentiation into MDMs. 
During differentiation, ZIP8 mRNA levels peaked on day 2 while protein levels peaked on 
day 3. LPS exposure significantly elevated ZIP8 mRNA and protein levels in MDMs. Next 
relative cytokine production was determined by ELISA for zinc supplemented, LPS 
exposed MDMs. Zinc supplementation markedly reduced LPS-induced IL-10 production 
but had limited impact on early TNFκ, IL-6 or IL-8 production. Finally, cytokine 
production was determined by ELISA following siRNA-mediated knockdown of ZIP8 in 
zinc supplemented, LPS exposed MDMs. ZIP8 knockdown partially eliminated zinc-
dependent reduction of IL-10 release in LPS stimulated MDMs. These studies 
demonstrate that ZIP8 regulates macrophage immune response to LPS and support 
future studies that will examine its role relative to zinc nutrition in host defense. 
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Dopamine in the striatum signals the saliency of the current environmental input and is 
involved in the learned formation of appropriate responses.  Dopamine signaling is altered by 
all addicting drugs, and altered dopamine signaling appears to be a common component of the 
mechanism leading to an addicted state.  While many studies of dopamine signaling have been 
published, a comprehensive description of how all known regulators interact is lacking.  The 
goal of this project is to use computer modeling to understand how the various components of 
a dopamine terminal integrate in regulation of dopamine signaling.  Instead of utilizing a classic 
synapse, dopamine signals through a volume or neighborhood phenomenon. The shape and 
size of a signal are governed by release mechanisms, removal mechanisms, and size and 
morphology of the compartment into which dopamine is released. The first aim of the project is 
to create a simulation model of these parameters in the control of the baseline dopamine 
signal.    We first determined the correct kinetics for dopamine removal in our model of the 
extracellular space.  We assumed that the transport rate was equal to the experimentally 
determined turnover rate of 5 dopamine molecules per second.  We found that a forward rate 
of binding of 1e7 M-1 sec-1 provided data that matched experimentally reported Km values for 
the transporter.  Once we established proper kinetics, we sought to determine the average 
extracellular concentration of dopamine.  If we assume 1500 dopamine molecules per vesicle, 
one vesicle released per pulse at 5 Hz gives an average extracellular concentration of about 10 
μM.  If only 10 dopamine molecules are released per pulse at 5 Hz, the average extracellular 
concentration of dopamine is ~16 nM, which is still higher than the values reported in the 
literature using dialysis or voltammetry.  This suggests that only part of a vesicle is released, 
which is known as “kiss-and-run”, or that the probability of release for each action potential is 
low.  One experimental technique that primarily studies release regulation is monitoring size 
and shape of extracellular dopamine signals after electrical stimulation of striatal tissue. 
Modeling of one such experiment suggests that a single electrical pulse stimulates release of 
contents of 18 vesicles from each varicosity. When four additional pulses are given in short 
succession, contents of only two additional vesicles are released. This suggests that extremely 
fast modifications of release mechanisms are being made at the terminal level. In conclusion, 
adjustments are occurring at the level of the terminal that impact dopamine release, 
independent of an action potential. 
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The JAK2/STAT3 pathway is frequently upregulated in both blood cancers and solid tumors as 
compared to normal cells  and plays an essential role in transmitting signals involved with cell 
growth, differentiation, and apoptosis. Inhibitors of the pathway are considered attractive 
targets for the prevention and therapy of cancer. Curcumin, isolated from the rhizome of 
Curcuma longa, has previously displayed inhibition of both JAK2 and STAT3, while displaying 
little toxicity in vivo. As a drug, however, curcumin is severely limited due to poor bioavailability 
and rapid metabolism . Therefore, the aim of this study has been to develop curcumin 
derivatives as potential therapeutic agents. Analogues were designed to increase JAK2/STAT3 
selectivity, increase potency, and improve pharmacological profiles. FLLL31 and FLLL32, 
analogues synthesized early in the process, are two of our most extensively studied analogues 
and demonstrate selective inhibition of JAK2/STAT3 in a variety of in vitro assays . FLLL32 was 
also shown to decrease tumor growth in vivo, although with limited success, presumably due to 
poor water solubility. Computational models also suggested the possibility of enhancing binding 
to STAT3 through the synthesis of non-symmetric analogues designed to target key hot spots of 
the SH2 domain. With this in mind, an efficient route to a series of non-symmetric curcumin 
analogues for SAR studies was achieved through two analogous acylation procedures. A water 
soluble pro-drug, FLLL100P, was also synthesized as a part of this effort and initial in vivo results 
showed a drastically improved plasma concentration and better drug-like properties. 
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Akt is a key regulator of cellular processes including cell survival, apoptosis, and metabolism. 
Dysregulated Akt signaling is closely linked to many human diseases including type 2 diabetes 
and cancer. The Akt kinase family is comprised of three isoforms that each have context-specific 
functions in cell growth/survival (Akt1), glucose metabolism (Akt2), and neuronal development 
(Akt3). Previous structural studies demonstrate that all three isoforms share a highly conserved 
pleckstrin domain required for membrane recruitment, a serine-threonine kinase core for 
substrate-binding, and a C-terminal regulatory hydrophobic motif. But in addition to this 
hydrophobic motif, Akt1 is notably unique in that its extreme C-terminus contains a putative 
PDZ binding motif (SSTA) that often facilitates protein interactions with a PDZ-domain 
containing adaptor protein, GIPC. In the present study, we investigated the functional role of 
this motif by mutating the last four amino acids to alanine (Akt-AA). Interestingly, Akt-AA 
localized exclusively in punctate cytoplasmic clusters when compared to the mixture of 
membrane and diffuse cytoplasmic distribution observed for the wild type (Akt-WT). By co-
staining with a panel of endosomal markers, we discovered that these Akt-AA clusters were 
constitutively enriched in lipid rafts and co-localized with caveolin-1. Co-immunoprecipitation 
studies further demonstrated a strong constitutive interaction between caveolin-1 and Akt-AA, 
but minimally with Akt-WT. Notably, Akt-AA was constitutively hyperactivated relative to Akt-
WT, as assessed by increased Thr308 and Ser473 phosphorylation. Taken together, our results 
indicate that the C-terminal tail is a critical structural determinant of Akt1 trafficking and kinase 
activity, and supports a novel role for GIPC as a critical mediator of this process. 
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Background: Allosteric HIV-1 integrase (IN) inhibitors (ALLINIs) are an important new class of 
HIV-1 inhibitors. ALLINIs bind at the IN catalytic core domain (CCD) dimer interface in the 
LEDGF/p75 binding pocket. Consequently, they inhibit HIV-1 IN interaction with its cellular 
cofactor LEDGF/p75 as well as promote aberrant IN multimerization. Selection of viral strains 
emerging under ALLINI pressure has revealed mutations at the IN dimer interface near the 
inhibitor binding site. Here we have investigated A124D and H171T IN substitutions that confer 
resistance to potent ALLINI BI-D.  Methodology: We used biochemical, x-ray crystallography 
and virology methods to understand the mechanisms for IN H171T and A124D resistance to 
ALLINI BI-D. Specifically, we utilized size exclusion chromatography (SEC) and dynamic light 
scattering (DLS) to monitor BI-D induced aberrant multimerization of IN. Homogeneous-time 
resolved fluorescence (HTRF)-based assays were used to determine the potency of BI-D for 
inhibiting IN-LEDGF/p75 interactions. Furthermore, we have solved the x-ray crystal structure 
of BI-D bound to HIV-1 IN CCD containing the H171T substitution. Additionally, binding free 
energy calculations were performed on complexes of BI-D and IN (WT and H171T).   
Results: Viruses containing the A124D or H171T mutations in IN are significantly resistant to BI-
D treatment in infected cells. SEC and DLS analysis of BI-D interactions with purified mutant INs 
revealed differing mechanisms of resistance with respect to aberrant multimerization. BI-D 
treatment promoted higher order oligomerization of WT and H171T IN, whereas the compound 
did not significantly affect A124D IN. However, H171T IN exhibited significantly reduced binding 
affinity with LEDGF/p75, whereas WT and the A124D IN bound LEDGF/p75 with similar 
affinities. Furthermore, x-ray crystallography and binding free energy calculations have 
revealed the importance of the doubly protonated form and the Nd-protonated tautomer 
states of H171 for binding BI-D and LEDGF/p75.  Conclusions: ALLINI BI-D resistance IN 
mutations H171T and A124D underscore the inhibitors bimodal mechanism of action. A124D IN 
overcomes BI-D inhibition by avoiding BI-D induced aberrant multimerization, while the H171T 
substitution adversely affects BI-D binding to HIV-1 IN and concomitantly affects IN-LEDGF/p75 
binding. 
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Oligonucleotide technology has emerged as an exciting and promising strategy for cancer 
therapy. However, engineering of therapeutic oligonucleotides and its successful delivery is a 
major bottleneck in their clinical development. Microvesicles are a small subtype of membrane 
vesicles which have been reported to naturally contain nucleic acid contents which includes 
microRNA, protein and mRNA. We have developed a unique microvesicle drug delivery system 
to target the therapeutic miR-199a-3p in its modified precursor form to hepatocellular cancer 
cells and tumors. The most novel feature of this system is that the nucleic acid cargo is 
synthesized by the same cells that produce the microvesicles, thus abrogating the need for 
synthetic oligonucleotides. Targeted microvesicles were produced from HEK293T cells by 
overexpressing a lysosomal associated membrane protein Lamp-2A which was engineered to 
contain 3X-Flag tag followed by PC94 targeting peptide sequence at the N-terminal domain, and 
an HIV TAT peptide sequence followed by His-tag at the C-terminal. The pre-miR-199a loop 
region was modified such that it resembled the HIV-1 transactivation response (TAR) RNA and 
was inserted within the intron of the Lamp2A gene. Correct splicing of the intron portion and 
processing of the mature miRNA was evaluated after its transfection into HEK293T cells. Pre-
miR loop was modified so that it binds to the TAT peptide which is expressed within the luminal 
side of the microvesicles. In-silico study was performed using computational modeling to study 
the interaction between the modified pre-miR-199a-2 loop and the TAT peptide. This study not 
only exhibited a stable interaction between the two but also showed that the peptide is not 
bound to the stem portion of the RNA loop, permitting the insertion of any pre-miRNA 
sequence into the targeting vector. EMSA gel shift assay, in-vitro DICER assay and luciferase 
assay were performed to study the correct binding, processing and functionality of the 
modified pre-miR-199a-2 sequence. Our results have established that the modified loop is 
actively involved in binding with the TAT peptide. Future work will be focused on evaluating if 
this binding enables the modified miRNA to be actively loaded in the microvesicles. Successful 
loading will be followed up with several in-vitro and in-vivo studies in HCC cell-lines and mouse 
model to determine the efficacy of this novel delivery system. 
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The Nrf2-ARE transcription pathway drives expression of protective phase II and antioxidant 
enzymes. In particular, expression of a number of proteins responsible for glutathione synthesis 
and function are controlled by the Nrf2 pathway. Since the glutathione antioxidant system has 
long been regarded as a promising target for neuroprotection, there is a need to understand its 
regulation at the cellular level in the brain. To complement and extend previous studies of 
differential Nrf2 activation and glutathione regulation in neurons and glia, we have measured 
these parameters on a cell-by-cell basis in primary mouse forebrain cultures which were 
cultured under typical ‘neuron-enriched’ conditions (Neurobasal/B27 media), yet retained a 
small subpopulation of glial cells. This culture system, coupled with live cell imaging and 
immunofluorescence assays, allows us to compare consequences of Nrf2 activation in neurons 
and glia growing side-by side in the same co-culture. Using nuclear levels of Nrf2 
immunofluorescence as a measure of Nrf2 activation, we found that glial cells expressed 
approximately half of the nuclear Nrf2 level as adjacent neurons. Upon addition of the Nrf2 
activator, tBHQ, glial cells increased their nuclear Nrf2 levels by an average of 1.47-fold of basal 
unstimulated levels, and adjacent neuronal nuclear Nrf2 levels were increased by an average of 
1.25-fold (n = 181–347 cells analyzed per condition). We used live cell imaging to assess 
glutathione on a cell-by cell basis in the co-cultures. Monochlorobimane (MCB) was used as a 
fluorescence indicator of glutathione levels in individual cells, and the rate and magnitude of 
MCB fluorescence was analyzed for glia and adjacent neurons. Basal levels of glial MCB 
fluorescence intensity were an average of 4.5-fold greater than the intensity in neurons. 
Additionally, the initial rate of glial MCB fluorescence increase (likely related to glutathione-S-
transferase activity) was an average of 19.6-fold greater than the neuronal initial rate. Upon 
Nrf2 pathway induction with tBHQ, both neurons and glia increased the initial rate of MCB 
fluorescence by 1.29- and 1.63 fold respectively, while the maximal level of MCB fluorescence 
was unchanged in neurons, and the glial maximal level was increased 1.4-fold compared to 
basal levels. Overall, our data are consistent with previous reports of differences in neuronal 
and glial Nrf2 activation and glutathione regulation, and provide a useful model system for 
future studies of the cellular mechanisms underlying these differential responses. 
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microRNA-21 (miR-21) is frequently upregulated in cancer and targets the pathways 
responsible for cell proliferation, metastasis, drug resistance, and tumor suppression. miR-21 
inhibitors (anti-miR-21) have been designed to inhibit the activity of miR-21, but face critical 
barriers in delivery. Quaternary-tertiary amine liposomes (QTsome) were designed to improve 
the delivery efficiency of anti-miR-21. QTsome include a combination of permanently ionized 
and conditionally ionizable lipoamines which promote drug delivery. QTsome exhibited a mean 
particle diameter below 150 nm, moderate zeta potential (+13.2 mV), excellent colloidal 
stability, and high drug loading (above 80%). Further in vitro study showed strong upregulation 
of miR-21 targets including PTEN (7-fold) and RECK (3-fold) as well as increased sensitization 
towards paclitaxel. Moreover, tumor regression and target upregulation of PTEN (4-fold) and 
RECK (2-fold) was demonstrated in a KB xenograft mice model. 
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BACKGROUND: Cyclin dependent kinase inhibitors (CDKIs) have shown potent activity in 
patients with chronic lymphocytic leukemia (CLL) and other cancers. However, rapid CLL cell 
killing leads to hyper-acute tumor lysis syndrome (TLS) in some patients. In this study combining 
ofatumumab with the CDKI, dinaciclib, in patients with relapsed or refractory CLL, we evaluate 
the relationships of dinaciclib and its glucuronide PK with TLS.  METHOD: In this phase 1b/2 
study combining dinacilib with ofatumumab in CLL patients, dinaciclib was administered on 
cycle 2 days 2, 8 and 15 with doses escalating from 7 to 14 mg/m2 and then on days 1, 8 and 15 
of cycles 3-7. Plasma and urine samples were collected on two separate days at multiple time 
points/intervals during cycle 2. Dinaciclib and its glucuronide plasma concentration-time data 
were used to develop a population PK model. Blood potassium, LDH, phosphate and uric acid 
levels were collected at multiple time points to monitor TLS.  RESULTS:  To date, plasma and 
urine samples were collected from 23 patients. Dinaciclib PK data was best fit using a two-
compartment model with estimated clearance (CL), inter-compartment clearance (Q), central 
(V1) and peripheral volume of distribution (V2) of 24.5 L/hr, 8.8 L/hr, 8.5 L and 11.9 L, 
respectively. Between-subject variability of CL and V1 were 34% and 53%. Evaluation of TLS 
markers has shown that LDH can serve as a pharmacodynamics marker.   This is the first report 
of a population model for dinaciclib and its glucuronide PK in CLL patients, which will enable 
further evaluation of the relationship of dinacilib PK and outcomes from CDKI therapy in CLL 
patients. 
 
 
 
 
 
 



 
COMPUTATIONAL MODEL EVIDENCE FOR A COMPLEX CONTAINING DAT, 
VMAT, AND D2 RECEPTORS AND FOR PH REGULATION OF DOPAMINE LEAK 
FROM STORAGE VESICLES 
Kayla H. Cierniak, Andrew T. Zurlinden, Alex D. Klausing, Lane J. Wallace 
Division of Pharmacology, College of Pharmacy, The Ohio State University 
Presenting Author: Kayla Cierniak 
Program of the Presenting Author: Pharmacology 
Rank of Presenting Author: PharmD Student  
Poster Number: 44 
 
The combination of an antipsychotic drug and an inhibitor of dopamine transporter (DAT) 
exerts several effects on dopamine nerve terminals (varicosities) that have not yet been 
explained. The goal of this project is to explain these effects using computer simulation models 
of dopaminergic varicosities. The simulation model utilizes rate equations for dopamine 
synthesis and metabolism and for transport of dopamine and its metabolite, DOPAC, between 
compartments. Drug effects are simulated by changing values of parameters thought to be 
impacted by the drugs. When such changes failed to provide a model output that matches 
published experimental data, additional changes were made using a trial and error process until 
model output matched experimental data. A set of parameters was found that provided model 
output closely matching published data for extracellular dopamine, extracellular DOPAC, tissue 
dopamine, tissue DOPAC, and rate of dopamine synthesis. The results document that (1)D2 
receptor antagonism increases extracellular dopamine by 63% with a compensatory increase in 
rate of dopamine synthesis (2)D2 receptor antagonism increases extracellular DOPAC by 100% 
with a compensatory increase in rate of dopamine synthesis (3)Some but not all antipsychotic 
drugs increase the rate of passive diffusion of dopamine out of storage vesicles. Rate of 
dopamine synthesis increases proportionally to the rate of increase of diffusion (4)DAT 
inhibition decreases rate of dopamine removal from signaling space (5)DAT inhibition decreases 
rate of secretion of dopamine by 70% (6)Combination of drugs reverses decreased rate of 
secretion elicited by inhibitors of DAT alone (7) Combination of drugs decreases rate of 
dopamine storage by vesicular monoamine transporter (VMAT) by 60% (8)Combination of 
drugs decreases rate of destruction of DOPAC by 50%.  We postulate the following biological 
explanation for these observations. (1) Some (but not all) antipsychotic drugs are lipophilic 
weak bases. These accumulate in storage vesicles, partially alkalinize the vesicle, and increase 
amount of diffusible neutral dopamine. Some tyrosine hydroxylase is located on storage 
vesicles, and activity of this enzyme increases in proportion to increases in rate of passive 
diffusion of dopamine out of vesicles. (2) DAT, VMAT, and D2 receptors exist in a complex such 
that pharmacological inhibition of both D2 receptors and DAT results in decreased activity of 
VMAT. 
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Objectives:  The purpose is to 1) implement an independent, introductory pharmacy practice 
experience (IPPE) in pediatric asthma ambulatory clinics, 2) assess students’ perceptions 
regarding the experience, 3) assess satisfaction of families receiving education. Methods: P3 
students provide asthma-focused patient education independent of a pharmacist at three 
pediatric primary care clinics one half-day per week during Spring Semester 2014 as an IPPE 
rotation. An ambulatory care clinical pharmacist trains students using the interactive, case-
based Pharmacy Student Asthma Learning and Training (PSALT) manual created by the 
pharmacist. During three half-day clinics, physicians precept students to provide education to 
patients and families using educational materials including training devices. After the visit, 
families complete a written satisfaction survey, submitting the document to the front desk. 
Students complete a survey at training and on the last day of rotation to compare pre- and 
post-rotation perspectives of the value of this experience, comfort working independently, 
confidence providing education, and areas for improvement. Information is analyzed using 
descriptive statistics. Results: Six students have completed the rotation with 9 students 
anticipated through April 2014. All three who have completed the rotation expressed improved 
confidence overall working within an interdisciplinary team and interacting with and counseling 
pediatric patients. Feedback included enjoying interacting with other healthcare professionals 
and exploring if the experience could last more than four weeks. 36 patient surveys have been 
completed, where 97% agreed or strongly agreed that they understand their asthma 
medications better, and 97% agreed or strongly agreed that this service should be offered to all 
families with a child with asthma. Implications: This IPPE in pediatric ambulatory care provides 
a model that affords P3 students a unique opportunity to improve interdisciplinary skills, 
develop the ability to work independently, and enhance pharmacologic and therapeutic 
knowledge while enhancing patient care. 
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Purpose: Pharmacodynamic modeling, using Monte-Carlo simulation, supports the theoretical 
benefit of extended-infusion piperacillin and tazobactam (EI-PT) and clinical efficacy has been 
demonstrated in critically ill patients with Pseudomonas aeruginosa. Data regarding safety and 
feasibility of administration, as well as financial implications is limited.  The purpose of this study 
was to determine safety or feasibility issues related to the dosing strategy, and to evaluate the cost 
savings associated with the EI-PT dosing strategy in a large teaching institution.   Methods: This 
study, approved by the Institutional Review Board, is a retrospective analysis of all patients who 
received piperacillin and tazobactam between August and November 2012.  Safety and feasibility 
data were collected through nursing reporting. The reports evaluated necessity for additional line 
placement, irritation or redness at IV site, delay of therapy while obtaining IV access, physical 
therapy or rehabilitation problems, the need to convert to standard dosing strategy (opt-out 
classification), or any other untoward event in EI-PT patients. The occurrence of secondary line 
infections during the study period also was evaluated. The electronic medical record system was 
used to identify patients who received piperacillin and tazobactam during this interval.  The data 
collected included: patient age, gender, creatinine clearance, interval administered, days of 
therapy, total doses administered, and if the indication was nosocomial pneumonia. From data 
collected, extended infusion doses were extrapolated back to traditional doses using former dosing 
guidelines to determine the number of doses that would have been administered using traditional 
dosing.  Then the dosing amounts were compared to determine the cost saved by using extended 
infusion dosing. Results: Of 645 patients requiring piperacillin/tazobactam infusions over three 
months, ninety-five percent received the extended-infusion dosing regimen with no secondary line 
infections occurring. The most common reasons for opt-out to traditional intermittent dosing being: 
incompatibility with concomitant therapy, inability to obtain another IV site, delayed pharmacy 
clarification, and organ procurement dosing. Nursing reports documented 214 instances of 
complications to patient care with 42 instances being the need for a new IV line, 23 “opt-out” 
instances, 11 skipped or omitted doses, 13 irritated/red IV sites, and 14 doses delayed obtaining IV 
access.  Conclusion: Results of this study conclude the implementation of extended-infusion 
piperacillin/tazobactam was feasible and safe, as well as cost effective, in this large teaching 
institution. By extrapolating extended-infusion doses back to traditional intermittent infusion doses, 
the total number of estimated doses and acquisition costs were obtained and compared to actual 
acquisition costs.  This verified that acquisition cost savings in piperacillin/tazobactam between FY 
2011 and FY 2012 was due to the change in dosing protocol.  The total estimated annualized cost 
savings for piperacillin/tazobactam was about $100,000 coinciding with the actual savings of about 
$130,000. 
 
(1)Kim A, Sutherland CA, Kuti JL, Nicolau DP. Optimal dosing of piperacillin-tazobactam for the treatment of 
Pseudomonas aeruginosa infections: prolonged or continuous infusion? Pharmacotherapy. 2007 Nov;27(11):1490-
7. (2)Lodise TP,  Lomaestro BM,  Drusa 



 
MEDICATION ERRORS WITH PARENTERAL NUTRITION: A CLOSER LOOK AT IV 
FAT EMULSIONS 
Allison M. Sturm, Jay Mirtallo 
The Ohio State University College of Pharmacy 
Presenting Author: Allison Sturm 
Program of the Presenting Author: Pharmacy Practice & Administration 
Rank of Presenting Author: PharmD Student  
Poster Number: 47 
 
The use of intravenous fat emulsions (IVFE) constitutes considerable risk for medication errors 
because of the route, formulation complexity, and treated patient populations. A previous 
study investigating parental nutrition (PN) errors found that the majority of the errors reported 
were related to IV fat emulsions. The purpose of the current study is to determine the 
frequency of IVFE related errors by node, severity, patient subpopulation, and type. This study 
also proposes improvements to reduce these errors by correlating errors to gaps in  “Safe 
Practices for Parenteral Nutrition (SPPN).” Errors involving PN that were reported to the 
national, anonymous MED-MARX database (The Institute for Safe Medication Practices, 
Horsham, PA, www.ismp.org) between May 2009 and April 2011 were categorized by node, 
severity, and subpopulation. Error severity was rated using the National Coordinating 
Committee-Medication Error Reporting Program (NCC-MERP) Index. Experts in medication 
safety and PN validated the categorization of the reported events. The cause of each error was 
described as having occurred secondary to either a definite gap or suspected gap in SPPN. 
Unique errors (N=256) related to IV fat emulsions were identified. Some errors occurred at 
multiple nodes in the process (ordering, transcribing, compounding, dispensing or 
administration), therefore 281 total errors were identified. The node, severity, and 
subpopulation most frequently associated with errors were administration and transcribing, “C” 
severity, and adults, respectively. No significant relationships were found between errors within 
subpopulations and severity (p>0.05, Fischer’s Exact Probability). Across all nodes and 
subpopulations, the most common type of error resulted from improper dosing (N=119). Fifty-
seven of these errors were secondary to incorrect pump programming and 26 were secondary 
to a mix-up of PN product rates. Forty-six errors were associated with definite gaps in practice 
and 85 were associated with suspected gaps in practice. The most common definite gap in SPPN 
was related to verification of the patient identity and PN label against original order prior to 
administration. The SPPN recommending standardized order forms (or order entry screens) was 
the most frequent reason for a suspected gap. Most errors (N=114) were not applicable to gaps 
in safe practices because they were related to performance issues (i.e. incorrect pump 
programming). The most frequent IVFE errors are related to performance issues in the 
administration node. Performance issues are not addressed in SPPN.  This suggests that in 
addition to the systems issues included in A.S.P.E.N. SPPN, tools to assist with performance 
such as improved use of standardized order forms (or order entry screens) as well as education 
on programming the infusion pumps need to be developed. 
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The striatal complex is involved in comparing current environmental input with expected 
outcomes based on previous experience and determining whether a behavioral adaptation is 
merited. The output from the striatum is coded as electrical pulses where pattern and 
frequency of pulses regulates behaviors. Some inputs directly stimulate pulse formation, others 
directly inhibit pulse formation, and others modulate effectiveness of the stimulators and 
inhibitors. The goal of this project is to organize quantitative data from literature searches to 
determine how many kinds of each input interact with an average striatal neuron. This 
information is then collated and organized into visuals that are informative as to how signal 
integration is accomplished in the striatum.  The density of neurons in the striatal complex is 
about 80,000/mm3. More than 90% of these are of a type called medium spiny neurons or 
output neurons. The cell bodies of these neurons occupy about 14% of striatal volume. The 
remaining volume is comprised of glial cells, blood vessels, dendrites from the output neurons, 
collateral axons from output neurons, axons arriving from neurons in other brain regions, and 
extracellular space (20% of total volume) between all of these elements.  Many dendrites 
emanate from the output neurons, and these are studded with dendritic spines. The dendrites 
are typically located within a volume of about 0.034 mm3. The total number of inputs onto the 
dendrites of a single output neuron is estimated to be about 16,000. These are distributed 
between various neurotransmitters as follows: glutamate (fibers from cortex) = 6,000, 
glutamate (fibers from sub-cortical structures) = 4,000, GABA = 2,500, acetylcholine = 2,500, 
dopamine = 1,000, and serotonin = 32.   We conclude from this analysis that each striatal 
output neuron is integrating a large amount of information. Approximately 10,000 excitatory 
inputs compete with 2,500 inhibitory inputs in determining a single all-or-none output, and 
about 3, 500 modulatory inputs that signal in small neighborhoods modulate the strength of 
local excitatory and inhibitory signals. 
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For several years, our laboratory has investigated the role of miR-216/217 in pancreatic cancer.  
These miRs were found to be down-regulated in Pancreatic Ductal Adenocarcinoma (PDAC) 
which implies a potential tumor-suppressor role. It was then discovered that when levels of 
these miRs are increased during in vitro acinar to epithelial transdifferentiation, the cells 
maintain more of an acinar phenotype. Although most research to date has focused on the role 
of these miRs in the pancreas, it was recently found that these miRs are also expressed in the 
brain. Using a transgenic mouse model developed by our lab, in which the host gene for the 
miR-216/217 family was replaced with a non-functional gene, our goal was to determine the 
effects that a decreased level of this miRs has in the brain. We did not achieve full knockout of 
this miR cluster in this mouse model, because no homozygous pups survived to term. Our 
research therefore focuses on the differences between heterozygotes and their wild type 
littermates. First, to narrow down where the miRs were acting in the brains of these mice, we 
dissected the brains into four parts: the diencephalon, pons/medulla, cerebellum, and cerebral 
cortex.  It was found that the diencephalon and the pons/medulla had the highest miR-216/217 
expression, so we focused our later efforts on these parts of the brain. We were able to 
establish a clear 50% reduction of miR-216b and miR-217 expression in the diencephalon region 
in heterozygotes as compared to wildtype (P < 0.01). qRT-PCR gene expression profiling was 
then performed to determine if there were any expression differences in 96 genes chosen for 
their role in the brain, as miR-216/217 target genes or their relationship to known miR-216/217 
target genes. Two bone morphogenetic protein genes Bmp4 and Bmp8b were decreased in the 
heterozygote by 5-fold (P < 0.05). Unexpectedly, the pri-miR-217 was increased in the 
heterozygotes compared to the wild type by 13.7 fold (P < 0.001). Using qRT-PCR primers both 
upstream and 50K downstream of the pri-miR-217 primers, these results were repeated in both 
the diencephalon and pons/medulla. Since our qRT-PCR assay used random primed cDNA, we 
hypothetically primed both the plus and minus strands of the miR-216/217 host gene. We then 
used strand specific RT-PCR in which we primed the RNA using either the forward or reverse 
qRT-PCR primers. While there was an increase in the plus strand RNA compared to the minus 
strand RNA we were unable to reproduce the large increase as determined from the random 
cDNA. In conclusion, we have identified an unexplained phenomenon that manifests itself as an 
apparent increase in the host gene of a miRNA whose mature form was consistently reduced in 
the brains of heterozygote mice. 
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BACKGROUND:  It is common for patients with epilepsy to describe poor memory.  Literature 
suggests that self-reported memory deficits are poorly correlated with objective measures.  
This led us to our research question “Will patients who report memory problems have a deficit 
as measured via an objective measure of memory?”  METHODS:  Adult epilepsy patients who 
were able to complete surveys on their own were recruited for this cross-sectional study.  As 
part of a larger project, patients completed a battery of tests including a subjective and an 
objective memory test.  The subjective test was a subset of six memory questions extracted 
from the validated and widely used Quality of Life in Epilepsy-89 questionnaire (QOLIE-89).  The 
QOLIE-89 (Mem) score ranged from 0 to 100% with lower scores representing poor subjective 
memory.  The objective memory test we used was the Hopkins Verbal Learning Test-Revised 
(HVLT-R).  It is a brief assessment of verbal learning and memory (recognition and recall).   The 
HVLT-R tasks include three learning trials.  HVLT-R total recall score was the sum of the 3 
learning trials and can range from 0 to 36; for comparisons this was converted to a percent 
score.  Lower scores indicate poor objective memory.  The HVLT-R has high test-retest 
reliability, its validity has been well established and it is recommended by the Epilepsy Common 
Data Elements group.  Pertinent patient demographics were collected. RESULTS:  One hundred 
patients were recruited (59% female).  Their mean (± STD) age was 38.95 ± 14.91 years and the 
mean duration of epilepsy was 18.93 ± 14.71 years.  Thirty seven patients had experienced a 
seizure in the last month.  The mean QOLIE-89 (Mem) score [subjective memory] was 60.1% ± 
22.0.  The mean HVLT-R total recall score [objective memory] was 66.4% ± 14.2.  The mean 
difference score was -6.25 ± 24.2.  Both subjective and objective memory was variable among 
our patient sample.  SUMMARY:  A majority (60%) of patients did better on the objective 
memory test (HVLT-R) than the self-assessment memory measure.  This indicates that some 
patients who report memory complaints do not always have a corollary deficit on an objective 
memory measure. 
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Indigofera spicata Forssk. (Fabaceae) is indigenous to East Africa, Madagascar, the Philippines, 
and Indonesia.1 The distribution of this species has expanded to other countries of tropical and 
sub-tropical climates and is widely used as a ground cover plant and to prevent erosion in crop 
plantations.1 Potential cancer chemopreventive activity has been observed for other species of 
Indigofera such as I. suffruticosa Mill.2 Moreover, potential cancer chemopreventive 
constituents have been isolated previously from the chloroform extract of  I. spicata and other 
species of the family Fabaceae.3-5 Therefore, the hexane extract of the flowers, fruits, leaves, 
and twigs of I. spicata, which has not been investigated previously, was evaluated in a quinone 
reductase (QR) induction assay using the Hepa 1c1c7 murine hepatoma cell line. Using this cell 
line, the hexane extract of I. spicata was non-toxic to cells, with a concentration producing a 50 
% growth inhibition (IC50) of greater than 50  μg/mL, and exhibited potent induction of quinone 
reductase with a concentration required to double (CD) quinone reductase activity of 0.6 
μg/mL. Fractionation of the active hexane extract using various chromatographic techniques 
such as silica gel and Sephadex LH-20 columns, in addition to silica gel preparative thin-layer 
chromatography (PTLC) has been employed in an attempt to isolate the active QR inducing 
components of this extract. Further fractionation work is ongoing to purify and structurally 
identify these active constituents of the hexane extract. 
 
1. Morton, J. F. Econ. Bot. 1989, 69, 314-327. 
2. Chen, C.-C.; Liu, C.-S.; Li, C.-C.; Tsai, C.-W.; Yao, H.-T.; Liu, T.-C.; Chen, H.-W.; Chen, P.-Y.; Wu, 

Y.-L.; Lii, C.-K.; Liu, K.-L. Food Chem. Toxicol. 2013, 59, 610-617.  
3. Chang, L. C.; Chávez, D.; Song, L. L.; Farnsworth, N. R.; Pezzuto, J. M.; Kinghorn, A. D. Org. 

Lett. 2000, 2, 515-518. 
4. Jang, D. S.; Park. E. J.; Hawthorne, M. E.; Vigo, J. S.; Graham, J. G.; Cabieses, F.; Santarsiero, 

B. D.; Mesecar, A. D.; Fong, H. S. S.; Mehta, R. G.; Pezzuto, J. M.; Kinghorn, A. D. J. Nat. Prod. 
2003, 66, 583-587. 
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Dopamine is known for its role in reward-motivated behavior which can be seen in the high 
addiction potential of drugs such as cocaine and amphetamine. Understanding the dopamine 
system is an important component of understanding addiction and may provide new and 
improved ways to help those suffering from addiction. One key protein is dopamine transporter 
which recycles signaling dopamine by moving the molecules from extracellular to cytosolic 
locations. Studies done on transgenic mice lacking the dopamine transporter show marked 
differences from wildtype controls, suggesting substantial adaptations occur in the absence of 
the transporter. In mice lacking the dopamine transporter, studies show a five-fold increase in 
extracellular dopamine levels (resulting in characteristic hyperdopaminergia), and a doubled 
dopamine synthesis rate despite a 95% reduction in tissue dopamine. These mice also show a 
loss of function in the D2 autoreceptors suggesting a possible connection between the two. Our 
goal was to determine what adaptations are necessary to produce the observed differences.  
We used a computer simulation model of a dopamine neuron to explore what differences 
might explain the published data. No manipulations beyond removal of dopamine transporter 
were needed to reproduce tissue and extracellular levels of dopamine. However, the only 
manipulation we found capable of reproducing tissue levels of DOPAC, a metabolite of 
dopamine, was to decrease dopamine transport into vesicles. This storage function is 
accomplished by a protein called VMAT. These results led us to hypothesize a complex between 
DAT and VMAT. Published data show biological evidence of this complex. Our data provide the 
first functional support for such a complex. 
 
 
 
 
 
 






