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Welcome from the Dean
April 7, 2015

Welcome to The Ohio State University College of Pharmacy’s
annual Research Day. This event provides an opportunity for
faculty, staff and students to both present research findings and
to network together. This year’s event also marks the occasion of
our College’s 75th anniversary of the Graduate Program.
From its earliest days, Ohio State’s College of Pharmacy has been
a leader in pharmacy education and discovery. Throughout our
history, the college has motivated its faculty, staff and students
to reach beyond what is expected with regard to academics,
innovation, and practice. This has assured that the college stays
on course to chart the way for modern-day pharmacy.
A strong traditional core of our mission has been a commitment
to research. Through the exciting discoveries being made at
our college, faculty, graduate students, professional students,
residents, undergraduates and our staff have joined together to
advance human health. This year’s Research Day highlights the
collaborative nature of our work. Our college is an integral part
of the team research being conducted at Ohio State. With seven
health sciences colleges all within a few steps, teamwork and
innovation are leading to new discoveries and technologies every
day at Ohio State.
As we celebrate our milestone graduate program anniversary
at the college, I ask each of you to pause and acknowledge the
visionaries who came before us: those with prescience to move
the college from good to great, setting the tone for today and for
tomorrow.
Sincerely,

Henry J. Mann, Pharm.D., FCCP, FCCM, FASHP
Dean and Professor, College of Pharmacy
The Ohio State University
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Keynote Speaker Jinn Wu, PhD
Vice President and Chief Scientific Officer
Laboratory Testing Division
WuXi AppTec

Jinn Wu, Ohio State alumnus and vice president and chief
scientific officer of WuXi AppTec’s laboratory testing division, is
the former president and chief executive officer of XenoBiotic
Laboratories (XBL), which was purchased by WuXi AppTec in
2014. Wu founded XBL in 1987 as a contract research laboratory
specializing in providing bioanalytical and metabolism services to
pharmaceutical, biotech and agrochemical industries.
Wu earned his PhD from the Division of Medicinal Chemistry and
Natural Products in 1979 at The Ohio State University College
of Pharmacy, after receiving his BS and MS in pharmaceutical
chemistry from National Taiwan University. His advisor at Ohio
State was the late Dr. Jack Beal.
Wu was awarded the college’s Jack L. Beal Post-baccalaureate
Award, an award the college presents to an outstanding post
baccalaureate alumnus or alumna, in 1994. He also served as
a member of the Advisory Committee on the college’s Dean’s
Council from 2007-2013.
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Agenda
Tuesday, April 7, 2015

Poster Session Biological Sciences/Pharmacy Library located at 496 W. 12th Avenue
11:30 AM – 12:30 p.m.

Presenter Check-in and Set-up

12:30 – 3:00 p.m.

Poster Session

12:30 – 2:00 p.m.

Judging, presenters remain at their poster

2:00 p.m.

Dessert Reception

3:00 p.m.

Presenter Poster Take-down

Keynote Parks Hall, Room 103, 500 W. 12th Avenue
3:00 p.m.

Dr. Jinn Wu “Life Prior to, During, and After
Studies at Ohio State, College of Pharmacy”

4:00 p.m.

Awards Presentation
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Graduate School 75th Anniversary
Since its inception, The Ohio State University College of
Pharmacy has built a reputation for the rigor of its academics
and the quality of its students. This reputation helped secure the
graduate program in the College of Pharmacy when in 1939, the
Inter-University Council of Ohio met to determine which Ohio
college should offer graduate degrees in the areas of pharmacy,
dentistry and medicine. The IUC determined that “Ohio State
University with its existing plant, facilities, and specially trained
personnel” was the “logical institution among the five state
universities for the development and prosecution of graduate
work at the Ph.D. level.”
That same year, Dean Bernard Christensen assumed the
deanship of the college and began working to recruit faculty to
begin the graduate program. When university faculty met on July
16, 1940 to approve the decision to offer the degree of master of
science in pharmacy, Dean Christensen had already hired three
research faculty to begin that task. Graduate programs leading to
the Ph.D. were established in 1942 in the areas of: pharmaceutical
chemistry, pharmacognosy, pharmacology, and pharmacy.
In September of 1943, the graduate school conferred both the
first M.S. degree as well as the first Ph.D. degree to pharmacy
students. The first M.S. degree was conferred to Roy Darlington
with his M.S. thesis “Oils of cinnamon: properties and assays.”
Darlington would go on to receive his Ph.D. from the college
in 1947, becoming the first African American in the country to
receive a Ph.D. in the Pharmaceutical Sciences. The first Ph.D.
degree was conferred to Arthur who defended his doctoral
dissertation titled “A Study of Domestic Ergot of Wheat and Rye.”
Both Darlington and Schwarting would go on to become leaders
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in pharmaceutical sciences. Darlington was a distinguished
faculty member and administrator at the College of Pharmacy
at Howard University for 33 years. Schwarting would go on to a
leading pharmacognosist as well as the Dean of the School of
Pharmacy at the University of Connecticut.
The graduate program started off on a small scale, due not
only to the small number of faculty, but also to the World War II.
Enrollment in the graduate programs was low during the war as
potential students and faculty focused on the war effort. After
Schwarting earned his Ph.D. in 1943, there would not be another
pharmacy Ph.D. conferred until nearly four years later; the next
M.S. degree would not be conferred until the summer of 1948.
Enrollment and research faculty began to increase after the war.
Since those first degrees were offered in 1943, the graduate
school has conferred more than 700 M.S. and 590 Ph.D.
degrees to students in the College of Pharmacy. The graduate
program has continued to steadily grow in size and scope, while
at the same time refining the mission of the graduate program.
Through the years, there have been several graduate faculty,
students and staff who have helped to contribute to the growth
and excellence of the graduate program.
Today, the graduate programs at the college offer advanced
education in all areas of pharmaceutical sciences including drug
discovery, development and application. The graduate program
in pharmaceutical sciences includes coursework, as well as
cutting-edge research focusing on discovery and evaluation
of novel drugs, determination of a drug’s effects on the body,
delivery methods to improve drug treatment, and application of
medication to enhance patient outcomes.

Research Day April 7, 2015

5

Posters
FACULTY
NOVEL PYRROLOPYRIMIDINES AS MPS1/TTK KINASE
INHIBITORS FOR BREAST CANCER
Yasuro Sugimoto, Dwitiaya B. Sawant, Harold A. Fisk, Liguang Mao, Chenglong Li,
Somsundaram Chettiar, Pui-Kai Li, Michael V. Darby, and Robert W. Brueggemeier.
Division of Medicinal Chemistry and Pharmacognosy, College of Pharmacy, and
Department of Molecular Genetics, College of Arts & Sciences, The Ohio State University
Presenting Author: Robert Brueggemeier
Program of Presenting Author: Medicinal Chemistry & Pharmacognosy
Rank of Presenting Author: Faculty
Poster Number: 1
New targeted therapy approaches for certain subtypes of breast cancer, such as triplenegative breast cancers and other aggressive phenotypes, are desired. Novel small
molecules were designed by computer assisted docking analyses and synthesized
several candidate compounds. These compounds were evaluated in anti-proliferative
assays of a panel of 15 breast cancer cell lines and further examined for their ability to
inhibit a variety of Mps1-dependent biological functions. The results indicate that the lead
compounds have strong anti-proliferative potential through Mps1/TTK inhibition in triple
negative BC and other aggressive BC cell lines, exhibiting IC50 values ranging from 0.35
to 1.0 μM. In addition, the lead compounds inhibit Mps1 kinase enzymatic activity with
IC50 values from 30 nM to 155 nM. Using drug discovery technologies, computational
modeling, medicinal chemistry, biochemistry and cell culture assays, novel small
molecule Mps1/TTK inhibitors have been identified as targeted therapies for triplenegative and other aggressive breast cancers.
Acknowledgements: This research was support by a Pelotonia IDEA Grant and the
Stephanie Speilman Fund for Breast Cancer Research, The Ohio State University
Comprehensive Cancer Center.

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 Presenting Author: Pharmacology
Rank of Presenting Author: Faculty
Poster Number: 2
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 at the Center of Science and Industry (COSI), COSI
guests of all ages conduct hands-on experiments related to the science of drug action.
Because drug topics spark young learners’ interest, we hypothesize that teaching
science through a pharmacology context provides an effective platform for the general
public to learn science, engage in the scientific process, and explore science
professions. To test this hypothesis, we created and implemented a variety of
educational programs. We will share preliminary results from two types of educational
programs: hands-on science experiments and clinical simulations using a human patient
simulator. Regardless of program type, our preliminary findings demonstrate that
teaching science in the context of drug action increases the general public’s
understanding of both science and medication safety principles, as well as builds interest
in science and health-related careers. In addition, results from assessing the experiential
impact on student lab staff demonstrate that the Generation Rx Lab teaching experience
provides our students with a unique opportunity to improve their science communication
skills while positively impacting their desire to include a teaching component in their
future profession.

DRUG RESEARCH AND TEACHING DURING TIMES
OF DEAN LLOYD M. PARKS-1956 TO 1977
Popat N. Patil, Professor Emeritus
Division of Pharmacology, College of Pharmacy, The Ohio State University
Presenting Author: Popat Patil
Program of Presenting Author: Pharmacology
Rank of Presenting Author: Faculty
Poster Number: 3
Lloyd M. Parks (1912-2005) earned his Ph.D. in 1938 from the University of Wisconsin
where he also served on the faculty for 18 years. In 1952 he won the Ebert Prize from the
American Pharmaceutical Association for Outstanding Research in Pharmaceutical
Chemistry. Lloyd Parks was selected as a Dean of the College of Pharmacy in 1956.
Gradually unprecedented growth in education and research occurred. In addition to the
active faculty members Earl Guth, Lloyd Harris, Frank Bope, John Nelson, Arthur Tye and
Jack Beal, Dean Parks recruited young dedicated, creative, energetic faculty, Jules
LaPidus, Harold Wolf, Louis Malpesis and Raymond Doskotch. Popat Patil, Allan Burkman,
Donald Witiak, Sylvan Frank, Theodore Sokoloski, Richard Reuning, Robert Notari, Carter
Olson, Duane Miller, Dennis Feller, Michael Gerald and Robert Buerki were added to the
faculty. The Kimberly Professorship as well as the Balshone Teaching Awards were
established. Clifton Latiolas pioneered Hospital Pharmacy research program. Top
graduate students were recruited. Graduate courses in research methods and chemical
instrumentation were installed. Contributions of the following graduates will be
presented: Arnold Schwartz, M.Sc. 1957, (Ph.D.); Allan Burkman, Ph.D. 1958; Charles L.
Winek, Ph.D. 1962; Kobi M. Sethna, M.S. 1963; Popat N. Patil, M.S. 1960, Ph.D. 1963; Harry
Fong, Ph.D. 1965; Olfeo Lorenzetti, Ph.D. 1965; Edward B. Roche, Ph.D. 1966; Richard
Seidehamel, M.S. 1965, Ph.D. 1968; Roger Anderson, M.S. 1968; Richard C. Effland, Ph.D.
1971; Charles Hufford, B.S 1967, Ph.D. 1972; Robert D. Krell, Ph.D. 1972; William Lubawy,
Ph.D. 1972; Marilyn Smith, B.S. 1967, Ph.D. 1972; Louis DeSantis, B.S. 1965, Ph.D. 1973;
Kenneth Bachmann, Ph.D. 1973; Thomas Rudy, B.S. 1969, Ph.D. 1975; Robert R. Ruffolo,
B.S. 1973, Ph.D. 1976; Margarita Salazar Bookaman, Ph.D. 1976; Patrick O'Neill, B.S. 1972,
Ph.D. 1976; William S. Mellon, Ph.D. 1977; Kenneth Skau, B.S. 1970, Ph.D. 1977; and Jay
Mirtallo, M.S. 1978; Michael Piascik, Ph.D. 1978; Mary Piascik, Ph.D., 1978. Extensive steric
structure activity of drugs for adrenoceptor mediated efficacy was completed. Isomeric
activity ratios were used to differentiate adrenoceptors. Implication of drug melanin
interaction was investigated. New anticonvulsant synthetic drugs were discovered. Many
bisbenzylisoquinoline Thalictrum alkaloids were characterized. First textbook of
Pharmacokinetics was published. By mid-1970s college was rated in top 3% of institutions
in America. Research in drug sciences was on the rise.
Dean Parks received APhA Foundation Research Achievement Award for the
advancement of pharmacy in 1966 and the Joseph R. Remington Medal, APhA's highest
honor in Pharmacy. Pharmacy college building was named Lloyd M. Parks Hall. He

received Honorary Doctorate from Purdue University, Union College and The Ohio State
University.

EXPANDING MEDICATION THERAPY MANAGEMENT (MTM)
SERVICES IN FEDERALLY-QUALIFIED HEALTH CENTERS
(FQHCS) THROUGH A STATEWIDE CONSORTIUM
Jennifer L. Rodis,1 Barbara Pryor,2 Carrie Hornbeck,2 Ashley Ballard,3 Ernie Boyd,4 Alexa
Sevin,1,6, Jenny Clark,5 Kelly Wright,6 Magdi Awad,7 Sarah Adkins1
1
The Ohio State University College of Pharmacy, 2Ohio Department of Health, 3Ohio
Association of Community Health Centers, 4Ohio Pharmacists Association, 5Health
Partners of Western Ohio, 6Columbus Neighborhood Health Centers, 7 AxessPointe
Community Health Center
Presenting Author: Jennifer Rodis
Program of Presenting Author: Pharmacy Practice & Administration
Rank of Presenting Author: Faculty
Poster Number: 4
Objectives: For FQHC patients receiving MTM: 1) Evaluate changes in number of patients
with an A1C, blood pressure, and diabetes composite (A1C, BP, LDL) in control, 2) Track
Medication-related Problems (MRPs), and Adverse Drug Events and potential Adverse
Drug Events (ADEs/pADEs) identified by pharmacists. Methods: A statewide MTM
Consortium was created to document outcomes and expand MTM in FQHCs over a 2phase, 5-year project. For phase 1, pilot FQHC sites were recruited as best practices
within the state for varied models of pharmacist-provided MTM. Each site obtained
reports from their electronic medical records to identify patients diagnosed with diabetes
or hypertension, with recent uncontrolled A1C and/or blood pressure, and who had not
seen a pharmacist at the center for at least one year. Pharmacists provide MTM to these
patients and report data to the Consortium to demonstrate the impact on stated
objectives. Data is compiled and analyzed using descriptive statistics to track and report
project-wide process and outcome measures. Preliminary Results/ Implications: Over
150 patients with uncontrolled chronic disease have received MTM at three pilot FQHC
sites. At the end of 6 months, 182 pharmacy visits have been conducted with 42% of
diabetic patients and 50% of hypertensive patients achieving pre-specified disease
markers of control (A1C <9, BP <140/90). 21 ADEs were addressed and 82 pADEs were
detected and remedied. Phase 1 will collect data through June 2015. Phase 2 will utilize
data from outcomes and processes at the pilot sites to provide models for expansion of
MTM in FQHCs across the state.

RESEARCH STAFF
CYTOTOXIC AND ANTIOXIDANT COMPOUNDS ISOLATED
FROM AQUATIC MICROBIAL CONSORTIA
Li Pan,1 Heebyung Chai,1 A. Douglas Kinghorn,1 Guy T. Carter2
1
Division of Medicinal Chemistry and Pharmacognosy, College of Pharmacy, The Ohio
State University, 2Biosortia Pharmaceuticals, 565 Metro Place South, Suite 300 Dublin,
Ohio 43017, and National Oceanic and Atmospheric Administration (NOAA), Charleston,
SC 29412
Presenting Author: Li Pan
Program of Presenting Author: Medicinal Chemistry & Pharmacognosy
Rank of Presenting Author: Research Staff
Poster Number: 5
Bioassay-guided purification was conducted on fractions prepared from uniquely
harvested biomass of aquatic microalgae using the HT-29 human colon cancer cell line,
and has led to the isolation of a number of secondary metabolites with diverse chemical
structures, including cyclic peptides, carotenoid analogues, and fatty acid derivatives.
The structures of the isolated compounds were identified on the basis of spectroscopic
data interpretation. In addition to the cytotoxicity against HT-29 cells, selected
compounds were also screened for their antioxidant activity in a hydroxyl radicalscavenging assay.

NEW BIOACTIVE LUPANE TRITERPENE COUMAROYL ESTERS
ISOLATED FROM BUXUS COCHINCHINENSIS
Li Pan,1 Ulyana Muñoz Acuña,2 Heebyung Chai,1 Hyun-Young Park,1 Tran Ngoc Ninh,3 L.
Harinantenaina Rakotondraibe,1 Esperanza J. Carcache de Blanco,1,2 Djaja D. Soejarto,4,5
A. Douglas Kinghorn1
1
Division of Medicinal Chemistry and Pharmacognosy, 2Division of Pharmacy Practice and
Administration, College of Pharmacy, The Ohio State University; 3Institute of Ecology and
Biological Resources, Vietnam Academy of Science and Technology, Hoang Quoc Viet,
Cau Giay, Hanoi, Vietnam, 4Department of Medicinal Chemistry and Pharmacognosy,
College of Pharmacy, University of Illinois at Chicago, 5Science and Education, Field
Museum of Natural History, Chicago, IL
Presenting Author: Li Pan
Program of Presenting Author: Medicinal Chemistry & Pharmacognosy
Rank of Presenting Author: Research Staff
Poster Number: 6
Five new lupane triterpene coumaroyl esters (1-5), together with betulin and a known
Buxus alkaloid, N-3-benzoyldihydrocyclomicrophylline F, were isolated from a CHCl3soluble partition of a methanol extract of Buxus cochinchinensis Pierre ex Gagnep.
(Buxaceae) collected in Vietnam. Isolation work was monitored using human colon
cancer cells (HT-29). The structures of the new compounds (1-5) were determined on the
basis of spectroscopic data interpretation. In addition to their cytotoxicity against HT-29
cells and NF-κB (p65) inhibitory activity in an ELISA assay, all isolates, as well as two
semi-synthetic compounds derived from betulin and 5, respectively, were also evaluated
for their in vitro antiplasmodial activities against the drug-resistant Dd2 strain of
Plasmodium falciparum and antifungal effects on the growth of the pathogenic yeast
Candida albicans. The new lupane triterpene coumaroyl esters (1-5), along with a betulin
derivative and the known Buxus alkaloid, were found to show significant in vitro
antimalarial activities.
This work was supported by grant P01 CA125066 (awarded to A.D. Kinghorn) from NCI,
NIH, Bethesda, MD.

POTENT CYTOTOXIC CARDIAC GLYCOSIDES FROM STREBLUS
ASPER WITH A BROAD SPECTRUM OF ACTION
Yulin Ren,1 Ellen Sass,2 Yanrong Qian,3‒5 Tran Ngoc Ninh,6 Hee-Byung Chai,1 Xiaozhuo
Chen,3‒5,7 Djaja D. Soejarto,8,9 David M. Lucas,2 and A. Douglas Kinghorn1
1
Division of Medicinal Chemistry and Pharmacognosy, College of Pharmacy, 2Department
of Internal Medicine, College of Medicine, 3Department of Chemistry and Biochemistry,
The Ohio State University; 4Edison Biotechnology Institute, and 5Molecular and Cellular
Biology Program, Ohio University, Athens, OH; 6Institute of Ecology and Biological
Resources, Vietnam Academy of Science and Technology, Hoang Quoc Viet, Cau Giay,
Hanoi, Vietnam; 7Department of Biomedical Sciences, Ohio University, Athens, OH;
8
Department of Medicinal Chemistry and Pharmacognosy, College of Pharmacy,
University of Illinois at Chicago; 9Department of Botany, Field Museum of Natural History,
Chicago, IL
Presenting Author: Yulin Ren
Program of Presenting Author: Medicinal Chemistry & Pharmacognosy
Rank of Presenting Author: Research Staff
Poster Number: 7
Drug repurposing refers to the characterization of new activities for “old” used drugs.
Digoxin, a cardiac glycoside derived from a foxglove plant, has been long used to treat
congestive heart failure. Interestingly, when a number of agents were tested in a drug
repurposing study, digoxin emerged as an anticancer lead. In our search of new
anticancer agents from higher plants, three new and two known cardiac glycosides were
isolated from the stem bark of Streblus asper collected in Vietnam, with six new and two
known analogues being synthesized from an isolate, strebloside. The structures of the
new compounds were elucidated by interpretation of their spectroscopic data, with the
known compounds determined by comparison of their analytical data with literature
values. All compounds obtained, along with commercial digoxin, have been evaluated for
their cytotoxicity toward a panel of human cancer cell lines, including the HT-29 human
colon cancer cells, the human MV4:11, THP-1, and Kasumi-1 leukemia cell lines, and the
H1299 human lung cancer cell line. All isolates and some semi-synthetic analogues
showed a broad spectrum of cytotoxicity. Among these, the new compound
streblusposide A and the known compound strebloside were found to be the most
potent, exhibiting IC50 values of 42 nM toward Kasumi-1 cells and 86 nM against THP-1
cells, respectively, with a 48-hour incubation. Further investigations showed that
strebloside suppressed H1299 cell growth without inhibition of glucose transport, and the
C-3 glycose unit, C-19 aldehyde residue, and C-5 and C-14 hydroxy group all play an
important role in the mediation of its cytotoxicity toward HT-29 cells. When tested toward
Kasumi-1 human leukemia cells, strebloside was found to be more potently cytotoxic (IC50
42 nM) than digoxin (IC50 89 nM). Thus, this 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, MD, USA.

CYTOTOXIC BARRIGENOL-LIKE TRITERPENOIDS FROM AN EXTRACT
OF CYRILLA RACEMIFLORA HOUSED IN A REPOSITORY
Yulin Ren,1 Andrew VanSchoiack,2 Hee-Byung Chai,1 Michael Goetz,3 and A. Douglas
Kinghorn1
1
Division of Medicinal Chemistry and Pharmacognosy, College of Pharmacy, The Ohio
State University, Columbus, OH 43210; 2Mass Spectrometry and Proteomics Faciliity,
Campus Chemical Instrument Center, The Ohio State University, Columbus, OH 43210;
3
Natural Products Discovery Institute (NPDI), Baruch S. Blumberg Institute (BSBI),
Doylestown, PA 18902
Presenting Author: Yulin Ren
Program of Presenting Author: Medicinal Chemistry & Pharmacognosy
Rank of Presenting Author: Research Staff
Poster Number: 8
Barrigenol-like triterpenes are a small group of oleananes hydroxylated at the C-3, C-15
and/or C-16, C-21 and/or C-22, and C-28 positions and occur mainly in the families
Lecythidaceae and Sapindaceae. In an extensive screening procedure for cytotoxicity of
triterpenoids, several 21-O-angeloyl-barrigenol-like triterpenoids emerged as promising
lead compounds. In our search of new anticancer agents from higher plants, two new
and four known barrigenol-like triterpenoids, along with betulinic acid and an ester, were
isolated from a small-scale sample of a dichloromethane partition of an ethanol-soluble
extract of the bark of Cyrilla racemiflora L. (Cyrillaceae), collected in Dominica. This
extract was obtained from a repository donated to the Natural Products Discovery
Institute (NPDI), Baruch S. Blumberg Institute (BSBI) by Merck Research Laboratories,
Rahway, NJ. The structures of the new compounds were elucidated by interpretation of
their spectroscopic data, with the unusual cyrillin A containing a di-angelated glucose
residue being confirmed by MS2 and MS3 mass spectra. The conformation of the
pentacyclic ring system of cyrillin A was characterized based on the published singlecrystal structure of 3-O-acetyloleanolic acid, and the absolute configurations of the
barrigenol-like triterpenoids were ascertained by analysis of their electronic circular
dichroism (ECD), NOE, and NOESY NMR spectra. All compounds isolated were evaluated
for their cytotoxicity against HT-29 human colon cancer cells, and some of these were
found to be active. The known compound barringtogenol B was the most potent,
exhibiting an IC50 value of 1.7 µM. Further investigations showed that the 21-O-angeloyl
group is important in the mediation of the cytotoxicity of this type of compound. This
study reports the phytochemical and biological components of a plant of the family
Cyrillaceae for the first time. MSn mass spectrometric analysis of cyrillin A provided
critical information for the structure elucidation and the potential retrosynthetic and
metabolic analysis for barrigenol-like triterpenoids.

This work was supported by an Administrative Supplement from NCCAM, NIH to grant
P01 CA125066, funded by the National Cancer Institute, NIH, Bethesda, and NSF Award
1040302 is acknowledged.

POST-DOCTORAL RESEARCHERS
IMPACT OF ANTIOXIDANTS ON MYELOPEROXIDASE (MPO)-DEPENDENT
DNA DAMAGE AND GENOTOXICITY INDUCED BY ETOPOSIDE (VP-16):
IMPLICATIONS FOR THERAPY-INDUCED SECOND MALIGNANCIES
Soumendra Krishna Karmahapatra, Ragu Kanagasabai, Jason Goodspeed, Alex Klausing,
Jack Yalowich
Division of Pharmacology, The Ohio State University College of Pharmacy
Presenting Author: Soumendra Krishna Karmahapatra
Program of Presenting Author: Pharmacology
Rank of Presenting Author: Post-Doctoral Researcher
Poster Number: 9
Previous work (Mol. Pharm. 79: 479-87, 2011) demonstrated that MPO, found in myeloid
progenitor cells, oxidized the anticancer agent etoposide (VP-16) to its phenoxyl radical
(VP-O•) and led to enhanced topoisomerase II-mediated strand cleavage through redox
cycling resulting in MLL translocations, implicating MPO in VP-16-induced
leukemogenesis. Utilizing shRNA MPO in myeloid leukemia HL60 cells, MPO
dependency for VP-16 activity was further established (PAACR 55: 826, 2014). In the
present study, we examined the effects of the antioxidants dehydroascorbate (DHA) and
trolox on MPO-dependent effects of VP-16, VP-16 catechol (VP-OH) and VP-16 orthoquinone (VP-oQ; fully oxidized VP-16). In addition, the role of glutathione (GSH) as a
mediator of the pro- or anti-oxidant effects of VP-16, its metabolites and several other
phenolic agents was evaluated. Using Comet assays, VP-16-induced DNA strand breaks
in MPO+ HL60 cells were significantly reduced when cells were pre-incubated with 1 mM
DHA; demonstrated earlier by us to act as a reductant of MPO generated VP-O•. In MPO
knockdowns, VP-16-induced DNA damage was diminished compared to MPO+ cells. In
these MPO knockdowns, DHA did not perturb VP-16-induced DNA damage. Similar
results were demonstrated with VP-OH, consistent with MPO-mediated generation of VPO• and DHA reduction/protection against DNA damage. For VP-oQ, 1,4-benzoquinone,
and camptothecin, DNA damage was similar in MPO+ and knockdown cells with no
attenuation in the presence of DHA. VP-16 and VP-OH also induced oxidative DNA
damage in MPO+ cells which was reduced by DHA. Oxidative DNA damage induced by
these agents was attenuated in MPO knockdowns with no further effect by DHA. The
phenolic vitamin E analog trolox, a known MPO substrate, also reduced oxidative DNA
damage induced by VP-16 and VP-OH but not by VP-oQ. Using 3’-(p-hydroxyphenyl)
fluorescein (HPF), pro-oxidant activity of VP-16 (formation of •OH) was demonstrated in
MPO+ cells which converted to antioxidant effects in MPO knockdowns. Both DHA and
trolox protected cells against VP-16-induced pro-oxidant effects in MPO+ cells. When
GSH levels were reduced by incubation with buthionine sulfoximine, the pro-oxidant
effects of VP-16 in MPO+ cells were eliminated. N-acetyl cysteine (NAC) restored VP-16induced pro-oxidant activity. In contrast, the pro-oxidant effects of the phenolic agents

quercetin and EGCG were found to be independent of MPO and were diminished by
addition of NAC. Together, results strongly suggest that MPO-catalyzed oxidation of VP16 to redox active species leads to enhanced genotoxic events linked to the known
leukemogenic action of this anticancer agent. These MPO dependent effects are also
dependent on GSH likely through thiyl radical formation and redox-cycling. The
protective effects of DHA and trolox further suggest that reduction of MPO-catalyzed VP16 free radicals may be an effective strategy to prevent drug-induced second
malignancies.
This work was supported in part by NIH R01 CA090787

TRIM72 MODULATES CAVEOLAR ENDOCYTOSIS IN REPAIR OF LUNG CELLS
Nagaraja Nagre, Shaohua Wang, Thomas Kellett, Ragu Kanagasabai, Jing Deng, Miyuki
Nishi, Konstantin Shilo, Richard A. Oeckler, Jack C. Yalowich, Hiroshi Takeshima, John
Christman, Rolf D. Hubmayr and Xiaoli Zhao
1
Division of Pharmacology, College of Pharmacy, The Ohio State University; 2Thoracic
Diseases Research Unit, Mayo Clinic, Rochester, MN; 3Division of Pulmonary, Critical
Care, Allergy and Sleep Medicine, College of Medicine, The Ohio State University;
4
Department of Biological Chemistry, Kyoto University Graduate School of
Pharmaceutical Sciences, Kyoto Japan; 5Division of Pulmonary Pathology, Department of
Pathology, College of Medicine, The Ohio State University
Presenting Author: Nagaraja Nagre
Program of Presenting Author: Pharmacology
Rank of Presenting Author: Post-Doctoral Researcher
Poster Number: 10
Cellular injury is a major pathogenic feature of the acute respiratory distress syndrome
(ARDS). We have shown that tripartite motif protein 72 (TRIM72) is essential for
restoration of normal alveolar epithelial cell function through mediating endomembrane
trafficking to form repair patches on the disrupted plasma membrane. Here, we posit that
TRIM72 improves cellular integrity through an interaction with caveolin 1 (Cav1), a
molecule facilitating removal of plasma membrane wounds through endocytosis. Our
data show that in primary type I alveolar epithelial (ATI) cells, 82% of Cav1 in wild type
(WT) while only 59% in TRIM72 knockout (KO) is associated with plasma membrane. In
TRIM72 deficient cells, there is a marked attenuation of caveolar endocytic activity
assessed by pulse-chase using a fluorescent cargo BODIPY-LacCer. In vivo studies
showed that while injurious ventilation caused increased apoptotic cell death in
TRIM72KO and Cav1KO lungs compared to WT controls, cell death in the double knockout
mutant (DKO) was significantly higher than in either of the single mutants. Increased cell
death was accompanied by an accentuation of lung injury in the TRIM72KO and Cav1KO
lungs as measured by bronchoalveolar fluid (BALF) biochemistry, cytology and lung
wet/dry ratio. These endpoint measurements were similar among the single KO and the
DKO mice, indicating a saturating effect. These data here show that TRIM72 is pivotal for
two essential processes involved in the repair of lung epithelial cells, i.e., endomembrane
trafficking and caveolar endocytosis, suggesting that TRIM72 is a potential therapeutic
that could improve the symptoms of patients with ARDS.
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The objective of this study is to investigate the impact of a comprehensive immunization
assessment on vaccine compliance in a clinic serving employees of a Midwestern, landgrant University. This is a prospective, pre-post comparison of a three month assessment
of vaccine compliance and intervention to improve vaccination coverage. One week prior
to a patient's appointment, his or her EMR is reviewed for needed vaccinations.
Vaccination-need is based on current standards of care outlined in CDC adult vaccination
guidelines and ACIP recommendations. Patients in need of a vaccination have an order
pended to the physician for approval and patients are offered approved vaccination(s)
during scheduled appointment. The clinic uses a collaborative practice model to provide
urgent, bridge and primary care services. Bridge care is a unique service offering primary
care to patients not currently established with a physician. Established primary care and
new bridge care patients are included in the study. Patients are employees and their
dependents over the age of 18 enrolled in the University's Health Plan. The primary
endpoint for the study is the change in the number of patients compliant with
recommended vaccinations from pre-intervention to post-intervention. In addition, the
following data are being collected from consenting participants: number of patients
identified as needing a vaccination, type of recommended vaccinations, type of
vaccinations administered or refused, reasons for refusal, contraindications to
vaccinations, conditions conferring indication for vaccination, and time spent
implementing program. Descriptive statistics will be summarized as mean for continuous
variables and IQR or total number and percentage for categorical variables. With n=190
patients we will achieve 90% power to detect a percentage difference of 0.02 between
before and after intervention using a one-sided binomial test. Target alpha level is 0.05.
Results are expected to identify the impact of a comprehensive immunization
assessment on increasing compliance to CDC recommendations in a clinic setting. Time
spent in program implementation will help determine applicability to other practice
settings. A total of 50 patients consented to participate in the study between February 9,
2015 and March 5, 2015. Preliminary results of the data show that 36 of 50 patients (72%)
enrolled were not compliant with all CDC recommended vaccinations at the time of

enrollment which improved to 24 of 50 patients (48%) after the intervention. No
conclusions are available at this time as research is in progress.
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This study aims to (1) evaluate the impact of a pharmacist-provided comprehensive
medication review (CMR) service on medication therapy appropriateness, safety, efficacy,
and adherence for urgent care patients and (2) identify the time investment required for
incorporation of the service in an urgent care practice. In this prospective study of a nonrandomized convenience sample, pharmacists review the EMR of scheduled urgent care
patients to identify those with at least 4 chronic medications and 1 chronic disease state.
On completion of their urgent care visit, clinic staff members recruit eligible patients for a
pharmacist-provided CMR within the following 28 days. Time investment is tracked. CMR
interventions are communicated to the patient’s primary care provider. A follow up phone
call to the patient 1 week after the CMR visit and a chart review 1 month after the visit are
completed to determine the acceptance of interventions by the patient and provider
respectively. Descriptive statistics will be used to report primary and secondary
outcomes. At week 15 of 28, 41 patients have accepted the offer for a CMR. Of those, 17
patients (41%) have completed their CMR, 9 (22%) have not yet completed their CMR and
15 (37%) were lost to follow up. Pharmacists are spending an average of 52 minutes in
the CMR encounter and have identified a total of 110 interventions. These interventions
have addressed issues of appropriateness (41%), adherence (25%), efficacy (24%), and
safety (10%). Final results are expected to demonstrate optimization of medication
therapy for urgent care patients through a pharmacist-provided comprehensive
medication review service. These findings may help support future partnerships between
pharmacists and urgent care practices.
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Purpose: In response to the requirements of the Affordable Care Act and a move toward
a more personalized approach to patient care, health systems are sharpening their focus
on the full continuum of patient care including establishment or expansion of outpatient
pharmacy services that are inclusive specialty pharmacy services. Benefits of this model
include improved communication between inpatient and outpatient care providers and
access to information through the electronic medical record (EMR). One patient
population that may greatly benefit from this model is Hepatitis C (HCV) patients, due to
the challenges associated with access and cost as well as the significant adherence
monitoring requirements. Of particular concern to care providers is delays in initiation of
HCV therapy when outside pharmacies are used. These delays may lead to decreased
motivation for treatment, transmission of HCV to others, acute progression of the
disease, and amelioration of extrahepatic manifestations. By reducing time to treatment,
a health system specialty pharmacy can have a direct impact on patient outcomes and
patient and provider satisfaction. Methods: This is a single center, retrospective,
observational, IRB approved study. The primary objective of this study is to measure the
difference in time to therapy of a health system specialty pharmacy vs. an outside
specialty pharmacy vendor and to analyze patient satisfaction with having a pharmacist in
clinic. Time to treatment is defined as difference between the time that a prescription
was generated using the EMR and the time that the patient was documented as
beginning therapy. This will be estimated along with the associated 95% confidence
interval for patient receiving their medication from each pharmacy type. A 2-sample t-test
will be used to determine if there is a significant difference between mean times. Patient
satisfaction will be measured using a validated survey with categorical data. A Chi square
test will be used to detect statistical significance. Preliminary Results: The results of this
study are preliminary with 30% of data collected. Time to treatment ranged from 16-90
days with a median of 33 days. Patient satisfaction composite scores ranged from
strongly disagree to strongly agree with a median of agree. Overall patients agreed with
the need for a pharmacist in clinic. Conclusion: Final conclusions are pending and will be
presented at the Great Lakes Pharmacy Residency Conference.
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A current standard of therapy for skin and soft tissue infections (SSTIs) is 14 day
treatment with renally-adjusted intravenous vancomycin which is usually dosed based on
drug levels and renal function trends. When vancomycin is administered in the outpatient
setting, the patient will need to have daily home health visits, as well as an indwelling
intravenous line for the duration of therapy which presents a potential for line
complications. Dalbavancin, which was recently approved in 20141 presents another
option for the treatment of SSTIs with the advantage of once weekly intravenous
infusions for a total of 2 doses within 14 days. The doses can be administered via a
peripheral line each time. A peer-reviewed literature search was conducted in order to
utilize cost and effectiveness inputs to determine the comparative cost-effectiveness
between these therapies. Pharmacoeconomic analysis was conducted using the
TreeAge software. It was found that dalbavancin was more effective and less expensive
and thus is the dominant choice so an ICER could not be calculated. A sensitivity analysis
varying the effectiveness of vancomycin found that every 1% increase in effectiveness
costs $35,043.66. This allows increased consideration of other factors such as patient
preference and quality of life with each treatment option.
1. Boucher HW, Wilcox M, Talbot GH, Puttagunta S, Das AF, Dunne MW. Onceweekly dalbavancin versus daily conventional therapy for skin infection. N Engl J
Med.2014 Jun 5;370(23):2169-79.
2. Stephens JM, Gao X, Patel DA, Verheggen BG, Shelbaya A, Haider S
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Medication reconciliation is a key aspect of delivering safe care to patients throughout
their hospital stay. A major component of medication reconciliation is collecting an
accurate home medication history at the time of admission. Pharmacy technicians and
students have been increasingly utilized for medication history activities in the
emergency department; opportunities exist to expand this model to other points of entry
into the hospital. The objective of this study is to evaluate the impact of an Advanced
Pharmacy Practice Experience (APPE) rotation involving student-led medication histories
in a hospital pre-operative unit and determine if students can efficiently and effectively
collect accurate home medication lists in this patient population. A prospective, singlecenter pilot study was conducted during a five month data collection period from
September 4, 2014 to January 30, 2015. All patients age ≥18 admitted to OhioHealth
Riverside Methodist Hospital for an inpatient surgical procedure were eligible to
participate in this study. One APPE student was assigned to the pre-operative unit each
month and paired with different nurses each day for an eight-hour shift. During this time
the student collected medication histories for patients assigned to these nurses.
Students received training to ensure they can independently collect medication histories
prior to beginning the rotation. The following data is being collected from electronic
medical records to evaluate objectives: number and type of interventions made, methods
used to gather medication information, time per medication history, and proportion of
surgery patients seen by the students. Interventions made by pharmacists in the postanesthesia care unit (PACU) will be tracked in order to evaluate the accuracy of
medication histories completed by the pharmacy students. Data collection and analysis is
currently in progress. Results and conclusions will be presented at the College of
Pharmacy Research Day.
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Statement of Purpose: The primary objective is to determine the estimated cost
avoidance (ECA) resulting from medication therapy management (MTM) interventions in a
patient-centered medical home (PCMH). The secondary objective is to quantify the
number and types of MTM interventions made by pharmacists in a PCMH. Methodology:
CareSource™, the largest Medicaid managed care provider in Ohio, pays for pharmacistprovided MTM using the OutcomesMTM™ platform for claims submissions. In May of
2013, pharmacists at three PCMHs affiliated with a large academic medical center began
providing MTM to patients with CareSourceTM through the OutcomesMTMTM platform.
A retrospective chart review of the OutcomesMTM™ platform was performed for all
patients who received MTM services between May 2013 and October 2014. The number
and type of MTM interventions was tracked. For each intervention, the ECA level
submitted to and accepted by the third party reviewer was collected. The ECA will be
calculated using the cost associated to the CareSource™ managed care provider for each
ECA level. Results and Discussion: MTM was provided for 149 patients between May
2013 and October 2014. For these 149 patients, 348 MTM claims were submitted,
including 128 comprehensive medication reviews and 220 MTM interventions. The most
common type of MTM intervention (44 interventions, 20%) resulted in the addition of drug
therapy. All MTM interventions were also classified based on ECA level. Of the 220 MTM
interventions, 36 interventions were classified as reducing medication costs, 70 as
preventing a physician visit, 31 as preventing an additional prescription order, 20 as
preventing an emergency room visit, and 16 as preventing a hospital admission. The total
ECA of pharmacist-provided MTM in these PCMHs to the CareSource™ managed care
provider will be calculated prior to study presentation. Conclusion: This study will
describe pharmacist-provided MTM for a Medicaid managed care population in a PCMH.
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An emerging strategy for improving surgical operational efficiency has been the use of
ambulatory surgery centers (ASC) by shifting low-acuity procedures from the hospital
setting to an ASC equipped to handle these same day surgical cases. Although literature
demonstrates the effectiveness of pharmacy oversight within various surgical areas,
there is a lack of published data describing effective management of the medication-use
process at ASC. This study aims to describe the implementation and evaluation of
pharmacy services at a hospital-affiliated ASC in Columbus, OH. The design of this study
is a retrospective chart review and comparison of surgery patients who were admitted
during a period of one-month prior to the opening of the hospital-affiliated ASC
(retrospective) and one month following the opening of the hospital-affiliated ASC
(prospective). The primary outcome was the comparison of the rate of medication charge
capture for surgical procedures conducted prior to versus following the opening of the
ASC during the study time frame, using surgery-specific historical controls. Secondary
outcomes include evaluation of the medication charge capture process by performing a
quality audit of automated dispensing cabinet (ADC) quick charges to determine If
medication charges were documented as given. Additional secondary outcomes include
an evaluation of the use of patient-specific, single-use vials used in the ASC as compared
with rate of multi-use vials used in the retrospective cohort. Data analysis is currently in
progress and finals and conclusions will be presented at The Ohio State College of
Pharmacy Research Day 2015.
American Society of Health-System Pharmacists. ASHP Guidelines on Surgery and
Anesthesiology Pharmaceutical Services. Am J Health-Syst Pharm. 1999; 56:887-895.
Rebidas D, Smith ST, Denomme P. Redesigning medication distribution systems in the
OR. AOR
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Statement of purpose: The purpose of this study is to evaluate the impact of pharmacistled Medicare Part D Prescription Drug Plan Selection Program in a patient-centered
medical home (PCMH). The primary objectives of this study are 1) to determine average
projected cost savings for patients who meet with a pharmacist within a PCMH to discuss
Medicare Part D prescription drug plan (PDP) selection, 2) to evaluate the number of
patients that switch plans based on the service, and 3) compute the number of costeffective alternatives recommended by the pharmacist and accepted by the patient’s
physician. Methodology: Patients of physicians at a general internal medicine PCMH
clinic were eligible to meet with a pharmacist to assist in PDP selection. Pharmacists met
with a convenience sample of patients during Medicare Part D open enrollment to review
and reconcile patient’s medications to determine an accurate list and potential for costeffective alternatives. Recommendations for cost-effective alternatives were presented to
the patient’s primary care physician. Current medications were entered into the Medicare
Plan Finder to determine projected cost in 2015 of PDP options, including the existing
plan. The pharmacist shared information of available plans; patients enrolled in the plan
of their choice. Descriptive statistics were used to analyze the results of the service.
Results and Discussion: A total of 104 patients at a general internal medicine PCMH
enrolled in this study. Data has been collected and analyzed using descriptive statistics.
Of the 104 patients enrolled in this study, a total of 68 patients either switched plans or
were newly enrolled in a PDP after meeting with a pharmacist; 36 made no changes to
their current plan. Of the patients that made changes to their plan, 52 patients switched
from a higher cost to lower cost plan. The other 16 patients were not previously enrolled
in a PDP, but signed up for a PDP following the visit. For those that switched plans,
patients are estimated to save an average of $1,207 ($23-$11,114) in prescription drug
costs this year. Pharmacists recommended 29 cost effective alternatives. The primary
care physicians accepted 23 and the patient accepted 20 of these 29 recommended
cost effective alternatives. Patients that accepted these substitutions will save an
estimated average of $587 in 2015. Patients that switched plans and accepted
recommendations for cost savings made by the pharmacist saved an average of $1,248
in prescription drug costs in 2015. Conclusion: In conclusion, a pharmacist-led Medicare
Part D plan selection services performed in a PCMH can be an effective way to enroll
patients in a PDP plan and make cost-savings recommendations. Lowering patient’s

overall prescription drug costs may improve patient knowledge and adherence as well as
decrease overall healthcare costs.
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An After-Visit-Summary (AVS) is a discharge summary with a current list of the patients’
medications and instructions for home administration. An audit was previously conducted
on 21 AVSs identified over 41 medication errors. The most common errors identified were
PRN with no indication, followed by no dose, and no frequency. Medication reconciliation
continues to be a challenge at Nationwide Children’s Hospital leading to readmissions
and adverse drug events. The primary objective of this quality improvement project is to
evaluate whether a student driven discharge medication reconciliation and delivery
service reduces the proportion of medication errors on AVSs. The secondary objective is
whether the student driven discharge medication reconciliation and delivery service
improves patient access to medications as measured by the proportion of patients
leaving the hospital with their medications. This quality improvement project has been
designed to utilize pharmacy students to improve the discharge process for patients from
the General Pediatrics service at Nationwide Children's Hospital (NCH). Students were
educated at the beginning of every month on essential information to participate in this
program. A student driven prescription delivery service was offered to patients being
discharged from the General Pediatrics service, which included discharge medication
reconciliation. The students then reviewed the patients’ profiles and AVS. Students were
informed when the nurses wanted the student to deliver the medications. Students
delivered the medication and completed medication reconciliation before the patient is
discharged. If an error is discovered on the AVS, the student contacted the prescriber to
reconcile the discrepancy. The quality improvement project is in the data collection
phase. Final results with conclusions will be presented at The Ohio State University
Research Day.
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Statement of Purpose: The primary objective was to determine the percentage of
patients enrolled in Medicare Part D who are currently enrolled in the lowest cost
prescription drug plan (PDP) based on estimated costs. Secondary outcomes were to
address the most commonly used resources to aid in plan selection, the percentage of
patients who have switched or have considered switching PDP plans in the past, and the
percentage of patients who reached the donut hole in their 2014 PDP. Methodology:
Patients of physicians at one general internal medicine, patient-centered medical home
affiliated with an academic medical center were identified by electronic report to have
Medicare as their primary insurance. Patients were recruited by phone to determine if
they were currently enrolled in or eligible for Medicare Part D. These patients were asked
standardized questions to gather information about their knowledge in plan selection
and perception of their current prescription medication plan. With the patient’s
permission, their information was entered into the Medicare Plan Finder website to
determine if their plan in 2014 was the lowest overall cost plan that year.
Results/Discussion: A total of 237 patients were contacted by phone; 105 completed the
telephonic survey. The median age of those included was 74.7 years. The patients were
composed of 63 (60%) women and 44 (39%) men. For the 2014 plan, ten patients (9.5%)
were enrolled in the most cost-effective PDP, 44 patients (41.9%) were not enrolled in the
most cost-effective PDP, and for 42 (40%) patients, it was not possible to determine any
conclusions. Sixty-six (62.9%) patients reported that no one had previously helped them
pick a PDP and 36 (34.3%) patients reported someone had previously helped them pick a
PDP. To help select their plan; 7 (6.7%) patients used the Medicare Part D website, 6
(5.7%) patients used other internet resources, 7 (6.7%) patients used information via the
mail, 3 (2.9%) patients used information via a phone call, 4 (3.8%) patients used a family
member’s plan as a guide, and 21 (20%) patients reported using other assistance. A total
of 56 (53.3%) patients reported using no resources to aid in selecting a PDP. Nineteen
(18.1%) patients reported previously switching their Medicare PDP, 75 (71.4%) patients
reported never having switched their Medicare PDP, 3 (2.9%) patients reported not
knowing if they have ever switched their PDP, and 6 (5.7%) patients did not qualify due to
newly enrolling in a Medicare PDP within the past year. Eight (7.6%) patients reported
hitting the donut hole in the past year. Conclusion: The majority of patients found to have
a PDP were not enrolled in the most cost-effective plan for 2014. Most patients reported
they had not previously switched plans or received any help switching plans from other

resources. Overall, a patient’s knowledge and perceptions of PDP selection may impact
whether or not they select the most cost-effective plan.
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Pharmacists have provided clinical services such as pharmacokinetic and anticoagulation
medication therapy management for over forty years. Though pharmacists perform
clinical services, there is no standardized acceptable means of ensuring competence of
each pharmacist. There are few papers that speak to pharmacist peer review of clinical
services , , to ensure quality and only one other that mentions pharmacist opinion of peer
review. These studies are carried out in the ambulatory or medication refill clinics and
review is limited to intervention or the provision of drug information, rather than inpatient
monitoring. Other professions use standardized methodologies to provide a basis for
peer review to ensure that care is appropriate. The question was raised during an
American Society of Health-System Pharmacists (ASHP) residency accreditation survey at
our institution regarding how the delivery of clinical services remains consistent among
the pharmacists. Within our health system, the Department of Pharmacy (Pharmacy)
reports metrics on a clinical scorecard and dashboard, but this report does not drill down
to individual performance. Hence, a pilot program to review clinical work was created. It
is anticipated that pharmacists will agree that review by their peers is an acceptable
means of review as opposed to review solely by their direct supervisor or the clinical
manager. In our pilot test clinical review, we elected to focus review to one service that
involves the greatest number of clinical pharmacists. This study will measure change in
pharmacist opinion after implementation of a pilot peer review process. Opinion will be
obtained through a survey submitted via electronic mail. The pre- and postimplementation surveys address pharmacist opinion in the following 4 categories:
acceptance, extent to which peer review allows the pharmacist to acquire new clinical
knowledge, and comfort with reviewing a peer's work and whether review should be a
peer or supervisor-owned process. Agreeing to participate in the survey will be taken as
consent. Anyone can choose to decline to participate in this survey with no penalty or
recourse. Survey will use a 5 point Likert Scale and "agreement" will be set at ≥3.0. Data
will be analyzed using SPSS. The results will be used to further develop peer review
processes for other clinical services provided.
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Cyanines are a new class of lead compounds against the parasitic disease leishmaniasis
discovered from the high-throughput screening of nearly 200,000 compounds from the
PubChem database.1 Evaluation of selected hits from this screen in intracellular
Leishmania models identified benzothiazole cyanines with potent activity in these
assays. For example, Pubchem 123859 (1-methyl-4-((3-methylbenzo[d]thiazol-2(3H)ylidene)methyl)quinolin-1-ium tosylate) showed excellent potency against L. donovani
amastigotes and good selectivity compared to murine peritoneal macrophages,
displaying an IC50 value of 21 nM and a CC50 value of 1.4 µM respectively, providing >25
fold selectivity towards the parasite compared to the host macrophages.2 Thiazole
orange derivatives have been synthesized according to the Topliss tree approach by
introducing substitution with chloro, methyl and methoxy groups on the quinolinium
moiety of the thiazole orange scaffold at the 5, 6, 7 and 8 positions. Knorr quinolone
synthesis was used to synthesize most derivatives bearing electron donating
substituents starting from methyl and methoxy anilines and ethyl acetoacetate followed
by cyclization with polyphosphoric acid. Halogenation of the resultant quinolone followed
by dehalogenation provided the desired 6, 7 and 8 quinoline derivatives. Synthesis of the
chloro substituted quinolines was achieved by Skraup synthesis in one step by the
reaction between chloro substituted anilines and methyl vinyl ketone. The preparation of
5-substituted derivatives is underway, with Skraup synthesis being employed to prepare
the required 5-substituted quinolines starting from 2-chloro-5-methyl or 2-chloro-5methoxy anilines followed by the dehalogenation of 8-chloro quinolines. N- methylation
of substituted quinolines has been achieved by methyl iodide to provide the necessary
quinolonium salts. The desired target compounds are synthesized through reaction
between 3-methyl-2-(methylthio)benzo[d]thiazol-3-ium iodide and the substituted
quinolinium iodide. The biological evaluation of these target compounds is currently in
progress.
References
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Silvestrol was the first natural product found to contain an unusual 1,4-dioxyanyloxy unit1
and is a rare compound that occurs only in two Aglaia species to date. In the past
decade, this compound has been studied for its potent inhibitory activity and selectivity
against human cancer cell lines. In vitro and in vivo studies have suggested that silvestrol
may have high efficacy against various β-cell malignancies such as ALL, MCL and AML,
for example.2 Silvestrol is currently under preclinical development as a potential
anticancer agent at the U.S. National Cancer Institute under the NExT program. Reported
herein are the bioactivity-guided isolation, fractionation and quantification of silvestrol
and episilvestrol from Aglaia perviridis Hiern (Meliaceae) (voucher specimen: Soejarto et
al 14595). This is only the third plant of the Aglaia genus that has been found to produce
silvestrol and its epimer, 5’’’-episilvestrol (episilvestrol). Several fractions from the
chloroform extract produced from the whole plant were found to be active against HT-29
human colorectal cancer cells in vitro. Further purification and chemical analysis of the
active fractions interestingly showed them to contain episilvestrol in a higher amount
compared to silvestrol, contrary to the observation of silvestrol being the more abundant
compound Aglaia foveolata.1,3
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A deep understanding of the nervous system function and organization requires the
identification of the different cell types that comprise it. In general, the mammalian brain
is composed of three different cell types: neurons, glia and vascular cells, but even within
these classes there is a great variety of cell subtypes. Traditionally the identity of
individual neurons has been defined by its location, morphology, activity patterns,
biochemistry and/or connectivity. Now we understand that each of these characteristic is
determined in large proportion by unique patterns of gene expression, in other words by
the transcriptome of the cell. Even though cell identity can remain relatively stable, the
functional state and hence the transcriptome of the neuron will vary depending on
different inputs received. Thus, the analysis of the neuronal transcriptome will provide
valuable information about the identity and functional state of the neuron. Several
approaches have been used in the past, but they either have access to limited parts of
the transcriptome such as protein coding RNA or microRNAs, or they cannot resolve
temporal or space restraints. To overcome this problem, we took advantage of a
technique that allows the labeling and purification of newly-transcribed RNA at defined
time points, coupled with a transgenic approach to target such labeling to a specific
neural population. Specifically, we generated a transgenic mouse line that use the
tetracycline transactivator system with the Calcium Calmodulin Kinase II A (CamKIIa)
promoter to restrict expression of the enzyme Uracil Phosphoribosyltransferase (UPRT) to
forebrain excitatory neurons. To this point, we have been able to detect a robust
expression of the UPRT enzyme on excitatory neurons in the mouse Cortex, CA1, CA3
and Dentate Gyrus regions of the hippocampus, and the amygdala. The UPRT enzyme is
part of the salvage pyrimidine biosynthesis pathway, and allows the incorporation of the
modified nucleobase 4-Thiouracil (4TU) to the RNA during transcription. Since the
mammalian cells cannot use the salvage pathway and 4TU does not occur naturally,
upon exposure to 4TU only newly synthesized RNA in cells expressing UPRT will be
labeled. We have successfully labeled RNA from cortical and hippocampal neurons in
which transcription was activated in response to continuous depolarization with
Potassium Chloride (KCl) and the presence of Forskolin. The biosynthetic labeled RNA
will be subsequently purified and analyzed by quantitative PCR and microarrays
approaches.
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HIV-1 integrase (IN) is the enzyme responsible for the incorporation of viral double
stranded DNA into host chromosomal DNA. In recent years it has been recognized as an
attractive target for HIV therapy. Raltegravir was the first FDA approved integrase
inhibitor, although resistance to this drug in the clinic has been observed. Second
generation integrase inhibitors, including elvitegravir and dolutegravir have been
developed, but all of these compounds target the active site of the enzyme.1 A new
approach to targeting HIV-1 integrase is the development of allosteric inhibitors.
Specifically, small molecule inhibition of the protein-protein interaction between the HIV-1
integrase and its cellular cofactor LEDGF/p75 or targeting of the LEDGF/p75 site has
increasingly gained attention as a valuable target for new active compounds.2,3 In the
current approach Fragment Based Drug Discovery (FBDD) methods were used for the
identification of novel scaffolds in the search for new drugs that bind to this allosteric site.
X-ray crystallography was used to screen approximately 900 fragments in order to
identify small molecules which bind to the LEDGF/p75 binding site of HIV integrase.
Based on the study, only one compound, MB36-3, was found to co-crystallize with the
integrase at this site. This compound, although only a weak inhibitor, represents a new
scaffold for the development of allosteric integrase inhibitors. Derivatization of MB36-3
was initiated in order to explore structure-activity relationships and increase the potency
of this compound. In addition, another structurally related fragment (MB13-2)
demonstrated promising activity in the LEDGF/p75 dependent integration assay,
although it did not crystallize with the protein. Without crystallographic data, the precise
nature of the MB13-2 binding site is still unknown. The substitution pattern on the
pyrazole ring of MB13-2 is different from that of the thiophene of MB36-3 and thereby
results in a dramatic change in the geometric orientation of the carboxylic acid moiety
relative to the pyrrole/furan rings. The structure of MB13-2 has also been modified
through an efficient and cost-effective route to rapidly generate a library of compounds
for exploration of activity against HIV integrase.
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2.
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Endotoxin (LPS) and interferon-gamma (IFN) induce cyclooxygenase-2 (COX2) and
inducible nitric oxide synthase (iNOS) in murine aortic endothelial cells (MAEC). The
induction results from increased mRNA. Transcription by RNA polymerase II (pol II) is
regulated by phosphorylation of repeated serine-proline motifs in the C-terminal domain.
Cyclin dependent kinases (CDK) 7, 8 and 9 can phosphorylate these sites. CDK7 and 9
can promote initiation and elongation, respectively, of mRNA by pol II, and CDK8 can
repress or activate pol II. Surprisingly, depletion of CDK7 or 9 with siRNA increased the
induction of COX2 and iNOS proteins by LPS/IFN, while depletion of CDK8 inhibited
induction. Here we investigated whether depletion of the CDKs affected COX2 and iNOS
mRNAs in the same way as the proteins. MAEC were transfected with CDK7, 8 or 9
siRNAs, cultured for 3 days, and treated with LPS/IFN for 0.5-8h. RNA was extracted and
reverse-transcribed for polymerase chain reaction to amplify COX2, iNOS and ß-Actin
sequences. Depletion of CDK 7 or 9, but not 8, slightly reduced COX2 mRNA at 0.5 and
8 h after LPS/IFN treatment. Depletion of CDK7, 8 and 9 inhibited the induction of iNOS
mRNA 8 h after stimulation. In cells treated for 2 h with LPS/IFN, COX2 and iNOS mRNAs
were unaffected. The results indicate that depletion of CDK7 or 9 may limit induction of
the mRNAs at certain times after LPS/IFN, or have no effect at other times. Despite
enhancing induction of COX2 and iNOS protein, depletion of CDK7 or 9 did not increase
the mRNAs. On the other hand, CDK8 depletion appeared to reduce iNOS, but not
COX2, mRNA at one time point (8h), in correlation with its suppression of iNOS protein.
Barring this, the data suggest that CDK7, 8 and 9 exert previously unrecognized posttranscriptional effects on COX2 or iNOS expression in MAEC.
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Small-scale biological screening of some Southeast Asian plants, in an effort to discover
new anticancer agents of plant origin, has led to the selection of Ilex honbaensis Tard.-Bl.
(Aquifoliaceae) (voucher specimen: Soejarto et al 14864), an endemic species to Vietnam,
as a candidate for further investigation. Several plants in the genus Ilex have been used
in traditional Chinese medicine for pain relief and to treat conditions such as
cardiovascular disease, hepatitis, and rheumatoid arthritis.1,2 However, no medicinal uses
nor phytochemical investigations of I. honbaensis have been reported to date. In this
study, the methanol extract of a mixture of the leaves, stems and twigs of I. honbaensis
was subjected to a bioactivity-guided fractionation in order to identify potential
biologically active secondary metabolites. Primary biological testing of the obtained
partitioned extracts of I. honbaensis against the HT-29 human colorectal cancer cell line
showed that the partially detannified chloroform extract exhibited cytotoxicity with an
IC50 of 16.7 µg/mL. After additional in vitro testing of these partitions, however, the
hexane extract was found to be active in a membrane-associated Kirsten rat sarcoma (KRas) mechanism-based assay (IC50= 0.29 μg/mL).3 Further purification of the chloroform
extract has so far led to the isolation of three known triterpenes, namely, uvaol, and
ursolic and corosolic acids, while the fractionation of the hexane extract resulted in four
active fractions. Extensive chromatographic analyses of these fractions are expected to
result in potentially active pure compounds.
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Rod and cone photoreceptors are connected by gap junctions, detect light stimuli and
transmit visual information to post-synaptic neurons. Previous work has shown that
photoreceptor cells express both adenosine A2a receptors, which increase intracellular
cAMP through Gs protein signaling when activated (Paes de Carvalho, 2002), and
dopamine D2 receptors, which decrease cAMP through Gi signaling when activated. In
addition, studies of goldfish, rabbit and mouse retinas have demonstrated that the
circadian (24-h) clock in the retina opens rod-cone gap junctions at night by increasing
intracellular cAMP via lowering dopamine release and dopamine D2 receptor activation,
but closes the gap junctions in the day by lowering cAMP via increasing dopamine
release and D2 receptor activation (Ribelayga et al., 2008; Ribelayga and Mangel, 2010).
Because increased coupling between cells enhances current flow between the cells,
increased rod-cone coupling at night enhances rod input to cones, so that the cones
respond to dim light stimuli at night (but not in the day). We previously reported that the
endogenous level of adenosine is controlled by the circadian clock in the mammalian
retina so that adenosine levels are highest at night in the dark (Ribelayga and Mangel,
2005), but it is not known whether A2a receptors modulate rod-cone coupling. Based on
these previous findings, we therefore used biochemical (HPLC), anatomical (tracer
injection) and electrical recording (patch clamp) techniques to test the hypothesis that the
endogenous extracellular level of adenosine in goldfish retina is modulated by the
circadian clock and affects rod-cone gap junctional coupling in the day and night through
A2a receptors. HPLC data show that under conditions of constant darkness and
temperature adenosine release from explanted cultured intact neural retinas exhibited a
circadian rhythm with peak values during the subjective night. Preliminary data also show
that under dark-adapted conditions, application of the A2a receptor agonist, CGS21680,
in the day increased both rod-cone tracer coupling and rod input to cones and
application of the A2a receptor antagonists, 8-CSC and SCH442416, at night decreased
both rod-cone tracer coupling and rod input to cones. Considered together, these
findings suggest that in the day the circadian clock decreases extracellular adenosine
and A2a receptor activation, which decreases intracellular cAMP and rod-cone gap
junctional coupling so that rod input to cones is minimal. Conversely, at night the clock
increases extracellular adenosine and A2a receptor activation, which increases cAMP
and rod-cone gap junctional coupling, so that rod input to cones is strong. The circadian

clock-mediated increases of extracellular adenosine at night and extracellular dopamine
in the day thus act in concert to increase rod-cone coupling and rod signaling to cones at
night but to decrease rod-cone coupling and rod signaling to cones in the day.
1. Paes de Carvalho, R. Adenosine as a signaling molecule in the retina: biochemical
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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, however, toxicities associated with melphalan, a DNA
alkylating agent, contribute to therapy complications causing death in 11% of patients
during treatment. The goal of this study is to build pharmacokinetic (PK) and
pharmacodynamic (PD) model of high dose melphalan to develop a dosing algorithm that
will enable a personalized approach to melphalan therapy. METHODS: Plasma and
PBMCs were collected from 119 MM patients prior to and during melphalan treatment.
Plasma melphalan concentrations were qualified and analyzed using a validated LCMS/MS assay. PD potential biomarkers (p53 gene expression, cytotoxicity, and SLC7A5
polymorphisms) in patients’ PBMCs were measured to determine if ex vivo doseresponse is associated with outcomes in clinical therapy. Cytotoxicity level (IC50) of
melphalan in PBMCs was measured by WST-1 proliferation assay. DNA and RNA from
PBMCs were collected to measure SLC7A5 polymorphisms and gene expression level.
Melphalan PK and PD modeling was achieved using a nonlinear mixed effects approach.
RESULTS: Melphalan concentration was quantified from 119 patients and used for
population PK modeling. Normalized creatinine clearance and hematocrit on CL, SLC7A5
polymorphism on V2, and fat free mass in allometric scale were chosen for the final
covariate model. Estimated population PK parameters (CV%) for the model were
ӨCL=0.474 L/min (28.4%), ӨV1=18.9 L (24.2%), ӨQ=0.477 L/min (55.1%) and ӨV2=20.6 L.
IC50 value (21.4 ± 15.43 uM) in 115 patients’ PBMCs, and the relative p53 mRNA level
(3.22 ± 5.21 fold change) in 90 patients’ PBMCs were measured by WST-1 reagent and
qRT-PCR, respectively. Estimated population PD parameters (CV%) for neutropenia base
model were ӨBASE= 2.89 K/µL (37.9%), ӨMTT=99.9 hrs (10.5%), Өγ=0.265, ӨSLOPE= 8.71
ml/µg (17.7%). Evaluation and simulation of the new developed model are now underway
to develop a dosing algorithm. CONCLUSION: The new developed model incorporating
population PK, ex vivo PD and neutropenia adverse outcome may guide to develop a
new melphalan dosing regimen to minimize severe toxicities in MM patients under ASCT.
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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 timedependent 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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Pancreatic cancer is one of the most lethal cancers in the United States. It was predicted
that over 45,000 new cases of pancreatic cancer will be diagnosed in 2014 and more
than 40,000 patients would succumb to the disease. Main reasons for this dismal survival
rate are poorly early detection methods and a lack of effective therapies. Pancreatic
ductal adenocarcinoma (PDAC) represents 90% of exocrine pancreatic cancer cases and
is the most aggressive form. Studying the molecular changes occurring prior to PDAC is
important to halt progression of the disease to its’ aggressive full-blown PDAC form.
During the development of PDAC, early changes to acinar and pancreatic ductal cells
occur, such as Acinar to Ductal transdifferentiation (ADM) followed by Pancreatic
Intraepithelial Neoplasia (PanIN). Our study focuses on the role of a novel transcription
factor on ADM progression. We have shown that overexpression of this transcription
factor using an adeno-viral system causes a significant increase in duct formation in an in
vitro experimental system to study acinar to ductal transdifferentiation. Further studies
are needed to understand the mechanisms underlying duct formation induced by the
transcription factor.
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Bacterial biofilms are structured colonies of bacteria embedded in a polymeric matrix
comprised of proteins, DNA, and polysaccharides.1 Biofilms are largely responsible for
some of the most persistent infections, and are highly tolerant of antimicrobial agents.1
Salmonella enterica serovar Typhi (S. Typhi) is the causative agent of typhoid fever, an
infectious disease prevalent in developing countries. In addition to antibiotic resistance
becoming a significant problem in the treatment of this disease, 5% of infected
individuals become carriers where the main site of chronic infection is the gall-bladder.2
The prevalence of S. Typhi in the gall-bladder provides a reservoir for propagation of the
organism, and person-person transmission of this human specific pathogen. Previous
studies have shown that approximately 90% of carriers develop gallstones.2 Moreover,
the S. Typhi carrier state was found to be the principal risk factor in the development of
carcinoma of the gall-bladder in patients with gallstones.3 A major limitation toward the
eradication of typhoid fever is the persistence of the bacteria in the carrier state
facilitated by the development of a biofilm capable of withstanding therapeutic
intervention. Prevention of biofilm formation or disruption after formation presents a
novel and viable approach to alleviating persistent biofilm-mediated infections caused by
Salmonella, along with eradication of the carriage state and associated drug resistance.
Utilizing a high throughput screen developed by the Gunn lab, 3000 potential ATP
kinase inhibitors were screened for their ability to inhibit Salmonella biofilm formation.
Compound #7955004 showed promising activity at an EC50 of 7.27 µM, and has
become the lead for this study. The lead molecule does not kill the Salmonella, affect
host cells at 8X the concentration of the EC50 or disrupt pre-existing biofilms. The
inhibition occurs at an early stage in the developmental process of biofilm formation. This
lead compound has been re-synthesized for validation purposes, and 8 analogues have
been synthesized and submitted for biological testing. Analogue development to
generate more potent agents and establish clear structure-activity relationships is
currently under exploration.
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Carboranes are biologically inert, thermally stable icosahedral boron clusters. Boron
atoms in carboranes are able to carry (radio)halogens. Boron-halogen bonds are
chemically and enzymatically more stable than carbon-halogen bonds. Therefore,
carboranes can be utilized as carriers of a variety of radiohalogens for cancer imaging
and therapy.1,2 There are two methods for (radio)halogenation: electrophilic and
nucleophilic labeling.2 Nowadays, nucleophilic labeling is preferred, often via halogen
exchange (halex) with metal catalysts.1,2 Iodine (I), bromine (Br) and fluorine (F) have
radioactive isotopes that can be exploited for imaging and therapy.2 Among these
isotopes, 18F is considered especially important because of its use for positron emission
tomography (PET) imaging.3 Halex from I to F with metal catalysts has been very difficult
at carbon atoms and has not yet been explored on carborane cages. We have been
working on Pd-catalyzed halex reactions on carborane cages and found that halex from I
to F at the closo-para-carborane is readily feasible using AgF and Pd(PPh3)4 (Fig. 1.). The
developed methodology of halex at carboranes is simple and applicable to all halogens
possibly with the exception of astatine. It should be applicable for the preparation of a
wide range of carborane-containing radiopharmaceuticals for therapy and imaging.
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The two-pore domain potassium channel TASK-1 is strongly expressed in the heart and
has been shown to regulate the resting membrane potential and action potential.
Modulation of the TASK-1 background current provides a mechanism for control of
cellular excitability. However, little is known about the localization and regulation of
TASK-1 in the heart. The present study was designed to determine whether TASK-1 is
physically associated with and functionally modulated by caveolin-3. Freshly isolated
adult rat cardiomyocytes and HEK293T cells transfected with caveolin-3 and TASK-1
cDNA were used in the study. Western blot experiments confirmed that there was a
strong expression of TASK-1 in rat cardiomyocytes. Co-immunoprecipitation analysis
indicated that caveolin-3 associated with TASK-1. Co-localization of TASK-1 and caveolin3 was also confirmed by immunofluorescence microscopy. Functional studies with the
patch-clamp technique showed that the expression of caveolin-3 in HEK293T cells
decreased the recombinant TASK-1 current density significantly when compared with
HEK293T cells transfected with TASK-1 plus empty vector (59.63 ± 8.10%, p<0.05, n=610). However, caveolin-3 expression did not affect the recombinant TASK-1 expression in
the cell peripheral region of HEK293T cells, indicating that TASK-1 cell surface
expression may not be affected by caveolin-3. In summary, our study indicates that
TASK-1 is associated with caveolin-3 and functionally regulated by caveolin-3. These
results point out a novel mechanism in the regulation of cardiac TASK-1 channels.
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OBJECTIVE: Serum potassium abnormalities can promote arrhythmias as well as
negatively alter the response to antiarrhythmic drugs, including increased susceptibility
to proarrhythmia. Therapeutic monitoring of potassium levels is therefore essential in
optimizing the safety and efficacy of antiarrhythmic therapy. We established a
comprehensive pharmacist-managed antiarrhythmic monitoring service, which now has
over 500 patients. In 2009, we established an electrolyte protocol to meet our goal of
maintaining serum potassium ([K+]) of 4.0-5.0 in these patients. METHODS: We evaluated
the performance of a pharmacist-managed electrolyte protocol in consecutive patients
seen between 6/10/09 and 7/31/13 with [K+] < 4.0. The protocol was designed to maintain
[K+] levels ≥ 4.0 and ≤ 5.0. The first intervention was dietary advice to increase potassiumrich foods. If ineffective, escalating potassium supplements of 10, 20, or 40 mEq daily
were given with each intervention separated by at least 1 week. Patients not responding
to 40 mEq daily were referred for physician management.
RESULTS: A total of 165 patient encounters were evaluated. Patients were 62.2 ± 11.6
years old (54% male) with average [K+] of 3.79 mmol/L and [Mg2+] of 2.06 mmol/L. Patients
were on 8 different class I or III antiarrhythmic regimens, with sotalol or dofetilide
treatment in ~80%. Of those evaluated, 12.7% (n=21) of patient encounters were either
transferred to PCP, inpatient treatment, or were non-adherent to the protocol. Of the
remaining encounters, 93.8% (n=135) were successfully treated with the pharmacistmanaged electrolyte protocol with a median time to therapeutic [K+] of 14 days. Dietary
advice was successful in 68/97 (70.1%), with potassium supplementation successful in
67/75 (89.3%). CONCLUSIONS: Application of a pharmacist-managed electrolyte
protocol is effective at achieving and maintaining serum potassium concentrations of 4.05.0 in patients receiving antiarrhythmic drug therapy.
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Throughout the ages humans have relied on nature to cater for their basic needs, not the
least of which are medicines for the treatment of a wide spectrum of diseases. However,
an increasing number of pathogenic microorganisms and the emergence of new
diseases have created great demand for the search for novel chemical entities with
improved antimicrobial properties. Among natural sources, recent discovery of
microorganisms living asymptomatically in the tissues of higher plants—endophytic
microorganisms—are a promising source of pharmaceutically important metabolites.
Northern areas of Pakistan have rich biodiversity of Taxus species. Crude extracts from
endophytic fungi isolated from indigenous species of Taxus fauna have been screened
in biological assays, as part of a bioassay-guided fractionation scheme. Extracts of Taxus
fauna have shown promising activities in antibacterial, antifungal, antioxidant, NF-kB, Kras and especially in antileishmanial assays. Cytotoxicity of the crude extracts has also
been evaluated by the brine shrimp assay and the Sulforhodamine B (SRB) assays.
Further fractionation of the crude extracts have resulted in partially purified fractions
which will be further studied to identify the bioactive metabolites.
1. Yuan JI, Jian-Nan BI, Bing YAN, Xu-Dong ZHU. Chinese Journal of Biotechnology,
2006, 22, 1-6.
2. Rosa L, H., Tabanca, N., Techen, N., Wedge, D., Pan, Z., Bernier, U., Becnel, J.,
Agramonte, N., Walker, L., Moraes., R. American Journal of plant sciences. 2012, 3,
1105-1114.
3. Desale, M. and Bodhankar, M. International Journal of Current Microbiology and
Applied Sciences. 2013. 2(12), 389-395
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It has been recently reported that a type XII bisbenzyltetrahydroisoquinoline alkaloid,
northalrugosidine (1), demonstrated in vivo activity against Leishmania donovani in a
murine model.1 This represented the first report of efficacy by any
bisbenzyltetrahydroisoquinoline alkaloid in an animal model for visceral leishmaniasis.
Compounds from several other subclasses of bisbenzyltetrahydroisoquinoline alkaloids
were previously known to have in vitro antileishmanial2 and potent antiplasmodial3
activities. The difficulty in determining a structure-activity relationship for the
antileishmanial property of bisbenzyltetrahydroisoquinoline alkaloids has been reported
previously.4 Furthermore, it has been suggested that the macrocyclic conformations
assumed by compounds within the same subgroups of this class should provide more
clues about the structure-activity relationship associated with them.3 To investigate the
solution-state conformation of 1, a spectroscopic study was conducted on two naturally
occurring analogues in the same subclass, thalrugosidine (2) and thalidasine (3). To
characterize the macrocyclic conformation of these compounds in solution, residual
dipolar coupling (RDC) measurements, quantitative nuclear Overhauser effect (qNOE)
experiments, and molecular modeling methods were utilized. The result of this work was
the determination of the conformation for this subclass of
bisbenzyltetrahydroisoquinoline alkaloids, which will provide new insights into the
structure-activity relationship for the antileishmanial activity for these compounds, and
may prove beneficial for future medicinal chemistry optimization efforts.
1. Naman, C. B.; Gupta, G.; Varikuti, S.; Chai, H.; Doskotch, R. W.; Satoskar, A. R.;
Kinghorn, A. D. J. Nat. Prod. 2015, 78, in press. DOI: 10.1021/np501028u.
2. Fournet, A.; Muñoz, V.; Manjón, A. M.; Angelo, A.; Hocquemiller, R.; Cortés, D.; Cavé, A.;
Bruneton, J. J. Ethnopharmacol. 1988, 24, 327–335.
3. Angerhofer, C. K.; Guinaudeau, H.; Wongpanich, V.; Pezzuto, J. M.; Cordell, G. A. J. Nat.
Prod. 1999, 62, 59–66.

4. Fournet, A.; Fayette, L.; Barrios, A. A.; Muñoz, V.; Hocquemiller, R.; Cavé, A. Phytother.
Res. 1993, 7, 281–284.
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Graduate Scholarship in Medicinal Chemistry and Pharmacognosy from the College of
Pharmacy, The Ohio State University, as well as pre-doctoral fellowships from the
American Foundation for Pharmaceutical Education (AFPE) and an NIH Chemistry-Biology
Interface Training Program (T32 GM08512).
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I
V-spectrin is a membrane-based cytoskeleton that critically regulates ion channels,
transporters, and receptors of excitable membranes in the brain and heart. 
IV-spectrin
mutant mice exhibit significant neurodegenerative conditions and cardiac dysfunction
due to membrane destabilization and abnormal clustering of voltage-gated channels.
Despite these advances, the role(s) and regulation of 
IV-spectrin in other cell types remain
unknown. Here we demonstrate I
V-spectrin expression in the vascular system. Using two
different in vivo models, we show that I
V-spectrin acts as a novel regulator of
angiogenesis and vascular remodeling. Notably, we observed striking hyperbranching
and sprouting phenotypes in the developing retina of I
V-spectrin mutant mice harboring a
C-terminal truncation. As result, these mice develop severe ocular defects including
retinal and vitreous detachment. Loss of 
IV-spectrin expression in zebrafish (Fli1-GFP)
embryos yields similar vascular defects including abnormal hyper-sprouting
intersegmental vessels that impair proper cardiovascular development. Mechanistically,
we found that I
V-spectrin inhibits pro-angiogenic responses by targeting vascular
endothelial growth factor receptor 2 (VEGFR2) expression for degradation. Together,
these findings demonstrate the first functional and mechanistic role for I
V-spectrin in
vascular physiology.
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The innate immune response is our first line of defense against pathogens. Two vital
functions of the innate immune system are to initiate inflammation and to redistribute
micronutrients in favor of the host. Zinc is an essential micronutrient utilized in host
defense. Our group previously reported that the zinc transporter ZIP8 is induced through
the NF-κB pathway by bacterial LPS in monocytes and functions to regulate inflammation
in a zinc-dependent manner. Macrophages also respond to microbial danger signals
through activation of NF-κB and subsequently release pro-inflammatory and immunemodulatory factors including TNFα, IL-6, IL-8 and IL-10. Efficient coordination of the innate
cytokine response through NF-κB is critical in host defense against intracellular
pathogens. Mycobacterium tuberculosis (M.tb) is a dedicated intracellular pathogen of
human macrophages and responsible for up to 1.5 million deaths each year. The survival
of M.tb within macrophages is in part due to its ability to disrupt cytokine-dependent
inflammation and micronutrient-based host defense mechanisms. Herein we identified
the impact ZIP8-dependent importation of zinc on LPS-induced inflammation and
determined the effect of M.tb infection on zinc metabolism in human monocyte-derivedmacrophages (MDMs). ZIP8 expression increased during monocyte differentiation into
macrophages and was significantly elevated by LPS exposure. During LPS exposure, zinc
supplementation markedly reduced IL-10 mRNA expression and protein release but
increased mRNA expression of TNFα, IL-6 and IL-8. ZIP8 knockdown reversed the zincdependent reduction of IL-10 release in LPS-stimulated macrophages. ZIP8-mediated
zinc import inhibited activation of NF-κB p50 thereby modulating IL-10 gene transcription.
Finally, infection with virulent M.tb significantly induced mRNA and protein expression of
ZIP8 but no others, among the 24 known human zinc transporters. These studies
demonstrate for the first time that zinc regulates immune activation of human
macrophages in a ZIP8-dependent manner and that induction of ZIP8 is also induced
during M.tb infection. Based on these findings we predict that zinc nutrition and its
metabolism have an important role in host defense against M.tb.
This research was made possible in part through funding provided by the American
Foundation for Pharmaceutical Education
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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. The regular baseline firing
rate of dopaminergic neurons suggests that baseline dopamine is essential for proper
brain function. The first goal of the study was to estimate the likelihood of full exocytotic
dopamine release associated with each firing event under baseline conditions. A
computer model using the program MCell was developed to estimate kinetics of
extracellular dopamine. The model contained a spherical representation of extracellular
space, a dopamine release site, and a ring of 2,800 dopamine transporters located at a
distance of about 0.5 µm from the release site. Kinetic values for dopamine transporter
were determined from studies simulating uptake experiments. The number of dopamine
molecules in a single vesicle was calculated to be about 1,900 based on the
concentration of dopamine in rodent brain and an estimate of 250 vesicles per varicosity.
Because the literature provides multiple kinetic values for dopamine uptake depending
on the system tested, we ran several simulations using different kinetic parameters. With
all sets of kinetic parameters evaluated, at most, 25% of a single vesicle would need to
be released per firing event to maintain a 5 nM extracellular dopamine concentration, the
level reported by multiple micro-dialysis experiments. The second goal was to estimate
the fraction of total amount of stored dopamine released during a highly-stimulated
condition. This was done using the same model system to simulate published
measurements of extracellular dopamine following electrical stimulation of striatal slices
in vitro. The results suggest the amount of dopamine release induced by a single
electrical stimulation may be as large as the contents of two vesicles. We conclude that
dopamine release probability at any particular varicosity is low. This suggests that factors
capable of increasing release probability could have a powerful effect on sculpting
dopamine signals.
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Leishmaniasis is a parasitic disease transmitted by the sand fly vector. Over 12 million
people currently suffer from the disease and approximately two million people are
infected annually.1 Currently approved antileishmanial drugs suffer from high toxicity,
high cost in endemic countries, and poor patient compliance due to the requirement of
systemic administration for periods up to 3-5 weeks. Additionally, drug resistant strains
are becoming more prevalent worldwide. Therefore, novel drugs are needed that
overcome resistance, are safe, inexpensive and easily administered. In a collaborative
effort to discover new drugs targeting leishmaniasis, a multidisciplinary team has been
assembled to isolate, synthesize and evaluate natural products native to the Yucatan
Peninsula of Mexico. The roots of the plant Pentalinon andrieuxi were investigated as
they have been traditionally used to treat leishmaniasis in that region. Several sterols
were isolated from the hexane extract of the roots that display potent antileishmanial
activity both in vitro and in vivo.2 These isolated sterols were divided into three structural
subtypes: type I sterols, containing Δ20(21) unsaturation in the C17 sidechain; type II sterols
which are Δ20(21) saturated with a terminal olefin; and type III sterols that contain a
truncated sidechain, and an oxidized D-ring. Previously sterols from subtypes I and II
(type I: pentalinonsterol and type II: ergosta-4,24(28)-dien-3-one) have been synthesized
in our lab and the synthesis of epi-dihydroneridienone, an analogue of a type III sterol,
has also recently been accomplished. Considerable progress has also been made
towards the synthesis of a potent type III sterol, dihydroneridienone, using readily
available deoxycholic acid the starting material. Accomplishing the synthesis of these
molecules will facilitate further biological evaluation and enable the synthesis of
analogues for SAR studies.

1. Salem, M. M.; Werbovetz, K. A. Curr. Med. Chem. 2006, 13, 2571–2598.

2. Pan, L.; Lezama-Davila, C. M.; Isaac-Marquez, A. P.; Calomeni, E. P.; Fuchs, J. R.;
Satoskar, A. R.; Kinghorn, A. D. Phytochemistry 2012, 82, 128–135.
NIH Grants Al 076309, AT 004160, 542 Al 090803 (to A.R.S.), RC4 Al 092624 (to
A.R.S. and A.D.K.), and DOD grant W81XWH-14-2-0168 (to A.R.S.)
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αTAT1 is an acetyltransferase recently established as the primary enzyme responsible for
α-tubulin and microtubule acetylation in vivo. Although previous studies have
demonstrated the critical importance of αTAT1-induced microtubule acetylation for
trafficking of key proteins in the nervous system and during tumor metastasis, so far no
direct modulators of αTAT1 catalytic function have been identified. Through massspectrometry/proteomics studies, we recently identified TGF-
activated kinase, TAK1, as a
novel binding partner and regulator of αTAT1 function. We found that TAK1 engages
αTAT1 to stabilize microtubules through enhanced a-tubulin and microtubule acetylation,
and confer powerful resistance to microtubule depolymerizing anti-cancer agents such
as vinblastine and nocodazole. These findings provide significant new insights into the
fundamental mechanisms governing αTAT1 activity and microtubule dynamics in cancer
and other microtubule-associated diseases.
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Pancreatic adenocarcinoma (PDAC) is one of the most lethal forms of cancer. While much
has been learned over the past decade regarding the influence of mutations in protein
coding genes in PDAC, recent evidence suggests that noncoding microRNAs (miRNAs)
play an active role in the initiation of this disease. We and others have shown that three
pancreatic enriched miRNAs (e.g. miR-216a/-216b and miR-217) are reduced in human
PDAC. In other solid tumors (e.g. liver, brain and muscle), tissue specific or enriched
miRNAs have a tumor suppressor role and their loss contributes to the cancer
phenotype. Based on this accumulated knowledge, we hypothesize that miR-216 and
miR-217 function as tumor suppressors in PDAC. This hypothesis was tested by knocking
out a 17 kbp genomic segment containing the three miRNAs in mice. No homozygous
mutants were detected after genotyping over 250 pups, suggesting that the germ line
deletion is embryonic lethal. To overcome this obstacle and better dissect the role of
each member of the cluster, we are currently developing germ line knockout mice of the
individual miRNAs as well as a conditional KO line of the three miRNAs. To accomplish
our goal of generating this new mouse models, we are currently using the CRISPR
(Clustered Regularly Interspaced Short Palindromic Repeats) technology. By generating
miR-217 KO mouse model, we have developed the proof of concept of using CRISPR CAS
systems to develop miRNA knockout mouse model. Development of miR-216a and miR216b KO mouse model is currently ongoing. We are also working on determining the
phenotypic effect with our already generated miR-217 KO by inducing acute pancreatitis
using Caerulein.
Acknowledgement:
OSU plant microbe genomics facility
OSU comparative pathology and Mouse phenotyping shared resource
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The tetracycline-controlled transcriptional activation system is a popular, and powerful
method for enhancing or mitigating expression of a gene in vivo. We are interested in
using this system to overexpress genes of interest in the r6/2 mouse model of
Huntington’s disease (HD) as a means to slow the progression of disease. As our
research was ongoing, Han et al 2012 (J Neurosci. 31:10574) reported deleterious hybrid
strain effects when the tetracycline transactivator (tTA) protein was driven in neurons
using the α-calcium calmodulin-dependent kinase II (α-CamKII) promoter, similar to our
experimental approach. Since the r6/2 mice are a hybrid strain of C57BL/6 and CBA
mice, this potentially complicates the interpretation of our results. To assess the impact of
neuronal tTA expression in the hybrid background r6/2 strain, we studied four cohorts of
animals, HD, WT, HD/tTA and WT/tTA. We determined the progression of HD by
measuring motor coordination and weight, as these are evident markers of disease in
human patients. Starting at four weeks of age and continuing weekly until euthanized at
ten weeks, mice in each cohort were challenged on the rotarod and weighed.
Interestingly, mice in the HD/tTA cohort performed significantly worse on the rotarod. At
six weeks HD mice failed the rotarod after 230.4s (n=15), whereas HD/tTA mice failed
after 160.5s (n=11). Additionally, the HD/tTA genotype had a more rapid increase in weight
from four to eight weeks, followed by a more rapid weight loss from eight to ten weeks,
compared to the HD cohort. Expression of tTA did not alter rotarod performance or
weight in WT mice. Preliminary results indicate that neuronal tTA expression in HD mice
does not lead to increased neuronal cell death, (by fluorojade labeling) nor increases in
neuronal expanded-repeat huntingtin expression/aggregation (by fluorescence
immunohistochemistry). Additionally, tTA expression levels were comparable in HD and
WT mice (by qPCR). The aforementioned research group linked a protective gene in the
C57BL/6 mice, and when diluted in a hybrid strain, led to tTA neurotoxicity. While the
precise mechanism of how tTA exacerbates the progression of HD has yet to be
elucidated, our results raise awareness of the deleterious impact of neuronal tTA in
hybrid background animals. Strain differences may create undesired effects from the
transgenic system alone, compromising the credibility of the observed gene-effect.
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BACKGROUND: Cyclin dependent kinase inhibitors (CDKIs), flavopiridol and dinaciclib,
have shown potent activity in patients with chronic lymphocytic leukemia (CLL). However,
the hyper-acute tumor lysis syndrome (TLS) has been determined as dose limiting toxicity
and limited their use. TLS was previously associated with pharmacokinetics (PK) of
glucuronide metabolites of flavopiridol. In this study combining ofatumumab with
dinaciclib, in patients with relapsed or refractory CLL, we evaluated the relationships
between dinaciclib and glucuronide metabolite pharmacokinetics (PK) and TLS markers.
METHODS: In this phase 1b/2 study, ofatumumab was administered once weekly with
300 mg on cycle 1 day 1, and 2000 mg for 7 more weeks, followed by 4 monthly doses;
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
glucuronide was extracted from patient urine and used as an analytical standard for
plasma dinaciclib glucuronide quantification. Dinaciclib and its glucuronide plasma
concentration-time data were used to develop a population PK model. Blood potassium,
lactate dehydrogenase (LDH), phosphate and uric acid levels were collected at multiple
time points to monitor TLS. RESULTS: A total of 38 patients were accrued, and plasma
PK data was obtained for 31 patients. Among patients maximum concentration (Cmax)
and area under the curve (AUC) ranged approximately 10- to 15-fold for both dinaciclib
and dinaciclib glucuronide. Covariate analysis thus far yielded body surface area as a
significant factor on dinaciclib central volume of distribution. There was only one TLS
incident. Increases in LDH and phosphate were observed after dinaciclib administration.
Biochemical markers of TLS did not correlate with plasma exposures of dinaciclib or
dinaciclib glucuronide. CONCLUSION: Plasma exposure to both dinaciclib and its
glucuronide varied 10-15 fold. Changes in biochemical markers of TLS were observed,
but these changes were not associated with PK of dinaciclib or its glucuronide.
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Dopamine signaling in the striatal complex of the brain is involved in determining
importance of new stimuli and organizing learning and behavioral modification. Our
group utilizes computer simulation of dopamine varicosities to answer biological
questions of a quantitative nature. This requires the gathering of numerical data from a
wide variety of sources. Analysis of this information provides an outlook that sometimes
is different from that of the standard view of striatal organization in general and
dopamine signaling in particular. The goal of this project is to share some such numerical
data relative to dopamine synthesis and storage and to suggest novel biological
functions compatible with the data. Tyrosine hydroxylase is the rate limiting enzyme in
the conversion of the amino acid tyrosine into the neurotransmitter dopamine. As such,
activity of the enzyme participates in controlling the amount of dopamine available for
signaling. Tyrosine hydroxylase is far more abundant compared to other proteins
regulating dopamine signaling. While the number of tyrosine hydroxylase molecules is
high, the actual work done be each one appears to be very low. Our analysis yields a
baseline synthetic rate of 3.73E-04 percent of the possible maximum. However, across
the time scales of a few minutes (but many signaling events), alterations in catalytic rate
have little impact on the total pool of dopamine as this pool is very large compared to the
dopamine synthesis rate. One explanation of this phenomenon is that smaller pools of
dopamine exist that can be quickly altered by changes in activity of the enzyme. The
vesicular monoamine transporter (VMAT) moves dopamine from cytosol to vesicles. If
VMAT is distributed equally across all dopamine storage vesicles, then each vesicle
contains about 5 VMAT molecules. Transporters work rather slowly, being able to move
about 5 dopamine molecules per second. The time required to fill a storage vesicle with
the estimated average content is about two minutes. Given this slow filling rate coupled
with a dopamine neuron basal firing rate of about 5 events per second, a large number of
vesicles is needed in order for a full one to always be available for the next signal event.
Electron micrographs do not show this large a number of vesicles. Potential solutions to
the conundrum are that not all dopamine is stored in vesicles, kiss and run rather than
exocytotic release is the major release mechanism, or the release probability associated
with each firing event is low.
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Rationale: Antiepileptic drugs (AED) are the mainstay of treatment for patients with
epilepsy. Adherence to the prescribed AED regimen is a major factor in achieving a
reduced seizure burden, which can decrease morbidity and mortality. Patients with
epilepsy oftentimes complain about difficulty with memory. Because little is known about
the relationship between memory and adherence, the purpose of this project was to
determine the impact of memory on AED adherence in patients with epilepsy. Methods:
One hundred adult epilepsy patients were recruited for this cross-sectional study from
the Ohio State Medical Center’s outpatient Neurology clinic. Patients who met the
inclusion criteria completed measures of subjective (subset of 6 questions from the
QOLIE-89) and objective memory (Hopkins Verbal Learning Test-Revised (HVLT-R)),
subjective adherence, and mood (Neurological Disorders Depression Inventory for
Epilepsy (NDDI-E)). Refill records from each patient’s local pharmacy were used to
objectively assess AED adherence. Medication Possession Ratios (MPRs) were calculated
based on the AED refill records over the previous 6 months. Patients were considered
adherent if their MPR was > 80%. Results: Women made up the majority of the sample
(n=59) and on average, patients had been living with epilepsy for nearly 20 years. From a
drug perspective, approximately 40% of the sample were on AED monotherapy, most
patients (>70%) took their AEDs twice daily and the mean number of total medications
was 4.25 ± 2.98. Nearly 40% of the patients experienced a seizure in the last month and
roughly about the same proportion were seizure-free for the last year. Based on MPR,
35% of the patients were non-adherent. Neither subjective (QOLIE-89 subset) nor
objective (HVLT-R) memory was different between the adherent and non-adherent
patients. Patients in the Adherent group had significantly lower NDDI-E scores (indicating
better mood) than those in the Non-Adherent group (p=0.04).
Conclusion: Our initial hypothesis, patients with memory complaints will have lower
adherence rates, was incorrect. However, our secondary objective regarding mood and
adherence suggest a correlation. By characterizing adherence in those patients with
depressed mood, we may identify patients at greatest risk for non-adherence and
subsequent harm. This information will aid us in our approach to treating future patients
and guide further projects.
NP was supported by an OSU College of Pharmacy Undergraduate Research Scholarship
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Objectives: (1) Implement a multi-faceted program to enhance adherence for patients
qualifying for reduced cost pharmacy services under the 340B program (2) Assess the
impact of the program on the number of prescriptions abandoned before and after the
program is implemented. Methods: Kroger Northern Lights Pharmacy is a community
pharmacy located in a culturally diverse neighborhood serving a large population of
people that do not speak English or have any medical or prescription insurance. Kroger
Northern Lights Pharmacy is contracted with two nearby clinics to provide medications
through 340B to this underserved population. The number of abandoned prescriptions
by patients at this pharmacy is 2.5 times higher than other Kroger stores in the division.
Adherence cards and informational handouts were created in English, Spanish and
Somali to educate patients on how to recognize refill dates, read a prescription label, and
understand how to use a pharmacy. Fliers are also being distributed to this clinic’s
population to promote the free delivery service offered by Kroger Northern Lights
Pharmacy to aid those without transportation. Results: Return to stock percentages will
be collected three months before and after program implementation. These percentages
will be compared to previous years percentages during the same months to assess the
impact of the multi-faced program on prescription abandonment rates for Kroger
Northern Lights Pharmacy.
Implications/Conclusions: This multi-faceted program provides strategies for patients
using the 340B program to remember when a refill is due, as well as educate patients on
how to use a pharmacy and read a prescription label. Enhanced understanding of refills
may have an impact on adherence in this patient population.
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Acetylcholinesterase (AChE) is one of several pivotal enzymes in the human body. It is
responsible for hydrolysis of the neurotransmitter acetylcholine into choline for reuse in
the nervous system near neuro-muscular junctions. The use of organophosphorus
compounds found in certain pesticides and chemical war agents, such as sarin, inhibit
and (irreversibly) age AChE. Consequently, this prevents catalytic activity leading to
potentially fatal consequences. Quinone methides have shown potential to reverse this
aging process by alkylation of the phosphonate group. This study is centered around
synthesizing a library of different quinone methide precursors (QMPs) derived from
aromatic scaffolds to serve as candidates for further testing. Synthetic methods of
developing these QMPs have consisted primarily of reductive amination pathways using
various amines to create hydrochloride salts. Future synthetic targets will also be
discussed. The reactivity of these salts towards substitution has been monitored using
GC/MS and NMR methods. Mechanistic understanding on the formation of high energy
quinone methides and optimization of the reactions for their formation is currently still in
progress.
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In the past quarter century there has been tremendous progress made in the discovery
and development of cancer therapies. As a result, the survival rate for patients diagnosed
with cancer has been steadily rising. However, cancer comes in many different forms,
making it extremely difficult to make a drug that is capable of combating all forms of
cancer. With this in mind, new therapeutics are desired that are able to target
biochemical machinery found in many types of cancer cells. A novel natural product,
Scytonemide A, has been discovered from Scytonema hofmanii which has shown to be a
strong protease inhibitor, an enzyme that breaks down cellular proteins.1 Cancer cells,
specifically multiple myeloma cells, are rapidly diving and multiplying, which is why
exploiting the mechanism of induced cell death through a protein imbalance has led to
the development of two FDA approved anti-cancer drugs with five other drugs in clinical
trials.2 The overall goal of this project is to complete an efficient Solid Phase Protein
Synthesis of Scytonemide A. This polypeptide contains an unusual imine linkage in place
of the typical amide bond which adds some complexity to the synthesis. It can also be
hypothesized that this linkage and cyclization are vital to the effectiveness of the
protease inhibition. Derivatives of the cyclic polypeptide are being designed to
determine the structural and biological importance of each amino acid. In order to
facilitate further biological testing and mechanism of action studies with the 20S
proteasome, relatively large quantities of the polypeptide must be synthesized since only
1.2 mg of pure polypeptide could be isolated from eight 1-liter cultures of the slowgrowing cyanobacteria.
1. Krunic, A.; Vallat, A.; Mo, S.; Lantvit, D. D.; Swanson, S. M.; Orjala, J. J. Nat. Prod.
2010, 73, 1927–1932.
2. Jakob, C.; Egerer, K.; Liebisch, P.; Türkmen, S.; Zavrski, I.; Kuckelkorn, U.; Heider,
U.; Kaiser, M.; Fleissner, C.; Sterz, J.; Kleeberg, L.; Feist, E.; Burmester, G. R.;
Kloetzel, P. M.; Sezer, O. Blood 2007, 109, 2100–2105.
The authors would like to gratefully acknowledge the Arts and Sciences Undergraduate
Research Scholarship as well as the P01 CA125066 for the funding of this project.
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Leishmaniasis is a vector born disease identified by WHO as a globally neglected health
problem. With 310 million people living at risk, there are an estimated 1.3 million new
cases and 20-30 thousand deaths occurring annually.1 Current chemotherapeutics are
limited by toxicity, cost, deliverability, patient compliance, and emergence of resistance.
In an attempt to discover novel antileishmanials, the Kinghorn group isolated several
biologically active compounds from the hexane extracts of the roots of Pentalinon
andrieuxii.2 The roots have historically been used to alleviate skin ulcers formed by
cutaneous leishmaniasis. Among the isolated compounds was pentalinonsterol which
has proven to be a compelling new target molecule for the treatment of leishmaniasis.
Previous focus involved synthetic preparation and route optimization of pentalinonsterol
for further in vitro and in vivo studies as well as analogue synthesis for structure activity
relationship (SAR) studies. Additional, more recent, emphases have been on 1) compound
solubility, due to pentalinonsterol’s highly lipophilic nature necessitating liposomal
encapsulation for in vivo studies (the results of which have reinforced the enthusiasm for
this natural product as a potential chemotherapeutic for leishmaniasis), and 2)
development of probes to study mechanism of action. The analogues in development will
provide a “handle” for the attachment of water soluble functional groups through a prodrug approach and also facilitate conjugates for the mechanistic probes. Our current
strategy has focused on introducing this handle, a hydroxyl moiety, onto the core of
pentalinonsterol as this approach is likely to withstand the most variability in functionality,
an idea supported by preliminary SAR studies suggesting the importance of A-ring and
C17 side chain functionalization for activity. Further studies will hopefully lead to the
development of a new drug that is more cost effective, more potent and less toxic than
current antileishmanial drugs.
References:
1. World Health Organization. Leishmaniasis. http://www.who.int/leishmaniasis/en/
(accessed March 2015)
2. Pan, L. et al. Phytochemistry 2012, 82, 128–35.
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Amphetamine is known to increase extracellular dopamine. Part of the mechanism of
action of amphetamine is to inhibit the dopamine transporter (DAT); however,
amphetamine increases extracellular dopamine levels more than other drugs known to
inhibit DAT. The purpose of this experiment was therefore to evaluate potential
additional actions of amphetamine that might lead to a bigger increase in extracellular
dopamine. This project utilized computer modeling of dopamine signaling to evaluate the
potential mechanisms of increased rate of dopamine secretion and decreased availability
of DAT. We found that a fourfold increase in dopamine output in the computer model for
a dose of 5 mg/kg amphetamine matched literature data on extracellular dopamine
concentration in the presence of amphetamine. Published data suggests that the
increase secretion could derive from newly synthesized dopamine. Our model suggests
that all of the newly synthesized dopamine would have to be secreted to produce the
published levels of extracellular dopamine. We also found that a decrease of 40% of
available DAT produced a simulation output that matched experimental data. We
postulate that mobilizing all newly synthesized dopamine is not likely. Furthermore, in
addition to the well described inhibition of DAT, amphetamine likely stimulates some
secretion of newly synthesized dopamine and some internalization of DAT. This
experiment enabled us to learn more about the processes in dopamine nerve terminals,
giving further insight on the mechanisms of drug addiction.
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DOPAC (3,4-Dihydroxyphenylacetic acid) is a metabolite of the neurotransmitter
dopamine. DOPAC has traditionally been considered to be a waste product with no
biological function. However, microdialysis experiments report average extracellular
DOPAC concentration is approximately 250 times higher than extracellular dopamine.
Such observations suggest DOPAC may have a signaling function. DOPAC is generally
considered to be made in nerve terminals and, because it is a charged molecule, would
not be expected to diffuse through membranes into extracellular space. Understanding
the mechanisms by which extracellular DOPAC is produced and regulated can shed light
on a potential new signaling mechanism for dopamine neurons. The goal of this project is
to determine and evaluate potential processes that may contribute to extracellular
DOPAC. Three potential mechanisms were identified: a dedicated secretory complex,
facilitated diffusion from cytosol to extracellular space, and metabolism of dopamine in
extracellular space. A computational simulation model was used to evaluate how
pharmacological interventions alter DOPAC levels and distribution. Simulation output was
compared to published data with the hopes that one mechanism would be a good match
for all drug effects. The secretory complex and diffusional mechanisms both matched
experimental data well for some but not all of the conditions studied. The extracellular
metabolism mechanism provided a very poor match for all conditions. These data
suggest that DOPAC is synthesized inside the nerve terminal and secreted into
extracellular space. However, regulatory mechanisms in addition to those considered
here are required to explain all published data. Identification of these additional
mechanisms is expected to provide new information on the function of dopamine
neurons and their role in learning behaviors.
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Our ongoing systematic work on developing new sources of antiproliferative secondary
metabolites led to the isolation of a bioactive fungus from the liverwort Trichoclea
tomentella collected in Newport, Virginia. Sequencing of the fungal ITS1 and ITS2 regions
identified the fungus as Penicillium chrysogenum. Bioassay guided fractionation of an
Ethyl Acetate extract of fermentation of rice medium afforded a fraction with IC50 value
of 2.5 mg/mL against the HT-29 colon cancer cell line. Methylxanthones were isolated
and identified as the compounds responsible for the biological activity. The structure
determination of the new bioactive compounds using spectroscopic methods, the
bioassay, and our preliminary study on structure antiproliferative activity relationship
study of methylxanthones will be presented.

This work was partially supported by Grant # IRG-67-003-50 from the American Cancer
Society. We thank The Ohio State University, College of Pharmacy, instrumentation
facility for the acquisition of the NMR and mass spectra. *Corresponding author
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Goji berries are the fruits of Lycium barbarum, and these have become increasingly
popular in the U.S. as a “super fruit” and botanical dietary supplement.1 Goji berry
extracts have been reported to demonstrate a wide variety of biological effects such as
anti-aging, immunomodulatory, and anti-tumor activities.1 Adding Goji berry extract to the
diet of rats has been shown to prevent N-nitrosomethylbenzylamine-induced esophageal
cancer.2 Several pyrrole alkaloids that were isolated previously from Goji berry extracts
have demonstrated potential cancer chemopreventive activity by hydroxyl radical
scavenging and quinone reductase induction, when tested in vitro.1 While these
compounds have varying potencies, it is unclear what causes each to be more or less
active compared to others. The configurations of several isolated Goji berry pyrrole
alkaloids were never determined, so one goal of this project is to synthesize them and
assign their stereochemical descriptors. The synthetic strategy was designed also for
synthesizing analogues of these alkaloids, in order to probe the structure-activity
relationship of one or more in vitro cancer chemopreventive related biological activity
observed for this class of molecules. Several synthetic methods have been already
attempted to synthesize the desired pyrrole alkaloids. The use of different alcohol
protecting groups has been examined in order to further the completion of synthesis of
the desired pyrrole alkaloids and minimize potential obstacles, such as significant steric
hindrances. After these compounds are produced synthetically and tested in vitro, they
may be prioritized for in vivo cancer chemoprevention testing using a rat model.
Compounds proven to be active in vivo could lead to the development of new drugs or
dietary supplements to treat or prevent various types of cancer, and may further help to
connect the in vitro and in vivo cancer chemopreventive activities previously reported for
Goji berry pyrroles and extract, respectively.1,2
1. Li, J.; Pan, L.; Naman, C. B.; Deng, Y.; Chai, H.; Keller, W. J.; Kinghorn, A. D. J. Agric.
Food Chem. 2014, 62, 5054–5060.
2. Stoner, G. D.; Wang, L. S.; Seguin, C.; Rocha, C.; Stoner, K.; Chiu, S.; Kinghorn, A. D.
Pharm. Res. 2010, 27, 1138-1145.
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Leishmania parasites cause up to one million cases of leishmaniasis annually, which
appears in two forms. The visceral form lowers the immune system and is often fatal,
while the cutaneous form causes sores along the body. The fact that the disease is
widely spread in developing parts of the world exacerbates issues with ineffective
treatment. Since the current drugs suffer from several weaknesses in treating
leishmaniasis, research to find new drugs is necessary. The compound DB766, an
arylimidamide, was found to be highly effective against multiple species of Leishmania in
vitro, with an IC50 value of 0.036 µM, but was not effective enough in Leishmaniainfected animals to continue to clinical studies.1 Recently, the antifungal azole drug
posaconazole and DB766 were found to be synergistic against Leishmania in vitro.2
Thus, compounds possessing structural characteristics of both AIAs and azoles may be
highly effective against Leishmania. Preliminary data indicate that such compounds show
promising efficacy against Leishmania (e.g., DB2340 and DB2342, synthesized at
Georgia State University, both display IC50 values of 1.8 µM against L. amazonensis in
vitro), although the compounds are not as effective as DB766. AIA-azole hybrids that are
structurally distinct from the Georgia State compounds are also being synthesized at
Ohio State. The comparison of the results of the in vitro antileishmanial evaluation of
these hybrids with the Georgia State hybrids will allow for the elucidation of a structureactivity relationship. Future studies will involve testing active compounds in Leishmania
infected mice with the long-term goal of this project being the discovery and
development of an effective oral drug against leishmaniasis.
Wang, M.; Zhu, X.; Srivastava, A.; Liu, Q.; Sweat, J.; Pandharkar, T.; Stephens, C.;
Riccio, E.; Mandal, S.; Madhubala, R.; Tidwell, R.; Wilson, W.; Boykin, D.; Hall, J.;
Kyle, D.; Werbovetz, K. Novel arylimidamides for the treatment of visceral
leishmaniasis. Antimicrob. Agents Chemother. 2010, 54, 2507-2516.
2. Pandharkar, T.; Zhu, X.; Mathur, R.; Jiang, J.; Schmittgen, T.; Shaha, C.; Werbovetz,
K. Antileishmanial mechanism of action of the arylimidamide DB766: azole
interactions and role of CYP5122A1. Antimicrob. Agents Chemother. 2014, 58,
4682-4689.
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