
 

 

 

 
Dr. Gregory Ordway-Interim Chair 
Department of Biomedical Sciences  
 
 Last year we hosted the First Annual Holiday 
Gathering. This gesture was made in order to thank 
everyone for their hard work, dedication, and patience 
during the development of the Department of Biomedical 
Sciences. It also allowed an opportunity for relaxation, 
socialization, and a “chill” from the stresses that came 
with all that transpired throughout the year.  I believe 
everyone who was able to attend the function enjoyed the 
festivities. (See some photos in this newsletter). 
 Once again, the Department is hosting the 
Second Annual Holiday Gathering to be held again at 
the Carnegie Hotel Grand Soldiers Ballroom on 
December 20, 2013.    
 Last year’s gathering was a wonderful way for us 
to “usher in” the new year and set a new and positive 
tone for the Department  of Biomedical Sciences.  This 
year, the gathering will help us to celebrate our unification 
as a Department which has strengthened with each 
passing day.  
 Best wishes for a safe and wonderful holiday.  
 
“Coming together is a beginning; keeping together is 

progress; working together is success.” -  Henry Ford  
 

 

James H. Quillen College of Medicine 
Department of Biomedical Sciences 
P. O. Box 70582 
Johnson City, TN 37614 
423-439-6346 
www.etsu.edu/com/dbms 
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►Publications 

►Grant Awards 

►Presentations 

►Faculty News 

►Student News 

►Staff News 

►Seminar Information 

►Abstracts 

Please submit news and 

information to TJ Neal - 

neal@etsu.edu 

                                     

Employees and students are 

encouraged to occasionally check 

the departmental web site for 

updates and changes.  Please 

contact Tonya Ward( 439-2001)  if 

you have questions regarding the 

site. 

www.etsu.edu/com/dbms.  
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 After 31 years of dedicated service to the College of Medicine, Dr. William “Scott” 
Champney will retire from the Department of Biomedical Sciences effective December 31, 
2013. 
 Scott Champney’s roots are embedded in Cleveland, Ohio, and Buffalo, New York.  
He attended the University of Rochester in New York, graduating with an Artium 
Baccalaureatus (A.B.) degree in 1965. He completed the requirements for his Ph.D. in 1970 
from State University of New York at Buffalo (which included 1.5 years of graduate studies in 
the Department of Microbiology at Baylor College of Medicine).  From 1970 to 1972, he 
completed his postdoctoral training at the University of Illinois, Urbana, IL, and University of 
California at Irvine, CA. 
 Scott held academic positions at the University of Georgia-Athens, and University of 
Texas-San Antonio, before joining the James H. Quillen College of Medicine, Department of 
Biochemistry & Molecular Biology, as Associate Professor in 1982. In 1993, he received 
promotion to Professor and Deputy Chairman. From 2008 to 2012, Scott was appointed as  
Interim Chair for the Department of Biochemistry & Molecular Biology. Throughout his 
tenure, Scott has been an outstanding member of the teaching team in the Department of 
Biochemistry.  He taught the Biochemistry Course (Cellular & Molecular Medicine) to first-
year medical students. He also taught the BMS1 Course to graduate students, serving as the 
Course Director for 12 years.  Additionally, Scott  has been an Advisor to numerous 
graduate students. In 2000, he received the ETSU Distinguished Faculty Research Award, 
and in 2008 he received the COM Dean’s Faculty Research Award.   
 Scott has been a dedicated researcher studying the novel inhibitory effects of 
macrolide and ketolide antibiotics on bacterial ribosome formation.  He published over 
seventy articles in major scientific publications, conducted numerous presentations both 
nationally and internationally, and mentored the research efforts of several graduate 
students. Notably, he is editor of New Antibiotic Targets (2008), Humana Press. He served 
on numerous committees for the College of Medicine and ETSU. His external service 
included reviewing for grants, publications, textbooks, and holding membership in several 
professional organizations.   
 On a personal note, Scott has many outside interests, but one his main passions is 
music.  He is an accomplished percussion player and has performed with the Johnson City 
Community Concert Band for the past 16 years.  Many may have seen him also perform at 
the “Music on the Square” in Jonesborough, TN. Scott is somewhat of an outdoorsman—
enjoying travel, camping, and canoeing—which he now intends to do more of. 
 We congratulate Scott on his long and successful academic career. His dedication to 
the mission of the College of Medicine has been exemplary.  Our sincere wishes for a well-
deserved break from academics is extended to Scott upon his retirement.   
 
      Dr. Gregory Ordway (Interim-Chair) 
      Department of Biomedical Sciences 
 

Retirement Congratulations 
 

William “Scott” Champney, Ph.D., Professor 
and 

Interim Chair of Biochemistry & Molecular Biology 
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Thank You, from the Editor…. 

 

As Editor of BioMed Highlights, it has been a pleasure  to see 

the newsletter develop a unique personality and to be a positive reflection upon the 

Department of Biomedical Sciences. The newsletter has allowed us to consolidate 

the internal communications of a large basic sciences department—sharing 

research interests, accomplishments, projects, and presentations of Faculty and Students. In addition, 

we are sharing personal interest stories, staff news, activities and accomplishments, and  other 

information that we normally would not hear about. BioMed Highlights has, without a doubt, created 

communications that is effective and interesting.    

 With 2014 quickly approaching, I am confident that the newsletter will continue to be an integral 

communications avenue for DBMS. I appreciate very much the positive feedback and compliments I 

have received regarding the newsletter. I feel it appropriate to give credit for its success to the great 

information provided by many, the helpful input by Dr. Gregory Ordway and Cynthia Taylor, and the 

technical expertise of Tonya Ward who has assisted with editing of the numerous pictures included.  

 As part of the administrative arm of the department, producing the newsletter and PR 

Coordination is just one my areas of responsibility. My primary duties revolve around  procedures and 

processes relative to general operations and equipment. These duties and functions include: Equipment 

Service Agreements; Equipment Inventory & Service Maintenance Coordination; Health & Safety 

Compliance Coordination (OSHA); Assistant Building Coordination; Administrative Report Coordination; 

Timekeeping and Leave Request Management. In addition, I serve as backup in other administrative 

areas as needed.  

 My duties often take me throughout the department. Therefore, I may be seen “wandering 

through”  various areas just about anytime. It  may be related to OSHA inspections, space, equipment 

repair, inventory, new equipment install (or I may just want to stop and say hello).  

 Thanks for all of your assistance and support this year. I hope everyone enjoys the holiday 

break.     

     Happy Holidays,     

      T. J. Neal 

QUILLEN COLLEGE OF MEDICINE RECEIVES FULL ACCREDITATION! 

As everyone is aware, after many months of data collection, the LCME voted to 

continue “FULL ACCREDITATION” status to the Quillen College of Medicine during 

their October meeting. A special “Thank You” is extended to Ms. Cynthia Taylor, 

Manager, who was primarily responsible for the timely compilation and completion 

of the numerous scholarly reports and data required by the accreditation committee. 

Also, many thanks is extended to all individuals involved in the collection of data 

during the entire process.      
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 Ever wonder who is 

responsible for  that all important 

paycheck?  Well, we can extend 

our appreciation to  Mary Lou 

Hawk, Coordinator (Human 

Resources). Her duties are wide-

ranging. She is in charge of 

handling any and all personnel 

functions.  These functions 

include processing of all personal contracts, 

maintaining centralized personnel files for all 

employees, and  interpretation of  TBR policies and 

procedures, She is also responsible for assisting with 

the hiring process of faculty and staff. She 

coordinates  student worker placement with H.R. and 

maintains files and necessary reporting information. 

She developed and maintains the leave request 

calendar, assists with health and safety issues.  

 Mary Lou provides staff support for the DBMS 

Faculty Search Committee and the Promotion and 

Tenure Committee.  At the University Level, Mary Lou 

has been appointed by the President to serve on the 

ETSU Non-Faculty Grievance Committee.   

 In addition, she assists the Course Director 

with the Pharmacology course. She maintains the 

D2L calendar, proctor exams, coordinates feedback 

session of class officers and faculty, and performs 

other functions as necessary.  

 Prior to joining the Department of 

Pharmacology in May 2002, Mary Lou  had extensive 

experience in human resources management in 

private industry. As we discovered  earlier, she also 

has an eye for interior decorating. Mary Lou’s office is 

located in Building 1 and her door is always open to 

anyone needing her assistance with personnel issues. 

Her contact number is 439-6207, or email 

hawkm@etsu.edu. 

                                                                        

 

 

2013 SERVICE AWARDEES 

 Years of  

Service 

Michelle Johnson Chandley 5 

Jennifer Leann Hall 5 

Theresa Anne Harrison 5 

Michael Douglas Kruppa 5 

Lady A. Thompson 5 

Cheryl Garby Moore 10 

Jeffrey L. Ardell 15 

Michelle D. Duffourc 15 

Elizabeth M. Southerland 15 

Uta Schambra 20 

Rhesa  J. Dykes 30 

Donald A. Ferguson, Jr. 35 

Donald B. Hoover 35 

David A. Johnson 35 

Jerry Lee Keplinger 35 

Richard M. Kostrzewa 35 

Paul J. Monaco 35 

Robert Wondergem 35 

FIRE EXTINGUISHER TRAINING 

An onsite Fire Extinguisher Training session is 

offered through the Health & Safety office, 

which takes about 45 minutes.  If anyone is 

interested in attending one of these classes, 

please contact T. J. Neal, Assistant Building 

Coordinator; email neal@etsu.edu, or 439-2040.  

      
 
 

CHRISTMAS CHILD  
 

Thank you for donation for the Christmas Child this 
year.  We were able to buy shirts, jeans, a jacket, 

hoodies, athletic pants, shorts, shoes, socks, 
underwear, a football, a model, cards, art set, and a 

stocking full of candy!!   It was delivered this 
morning to the school system.  Thanks again for 

your thoughtfulness again this year!!!   
   

   Tonya Ward 
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GRANT AWARDS: (Congratulations) 
 
Dr. Jeff Ardell, has received notification of a two 
year renewal of his Health Sciences Fellowship 
Grant awarded by the American Heart 
Association (AHA) Greater Southeast Affiliation. 
Title of Project: Health Science Fellowship in 
Neurocardiology. The two year award begins 
February 1, 2014 and ends January 31, 2016; 
Total Award: $27,000. Dr. Ardell has received 
the AHA  Health Sciences Fellowship grant 
funding since July 1, 1999, in support of summer 
research fellows.  
 

ETSU Honors College Undergraduate Student-
Faculty Collaborative Grants ($1,200) have been 
awarded to the following for Spring Semester 2014:  

Husan Ahmad and Dr. Cherie Bond. Project Title:  
Sympathetic Overdrive: Remodeling Of The Stellate 
Ganglion In Chronic Heart Failure. 
 

Hannah McNeill and Dr. Philip Musich. Project 
Title: “Quantification of XPA DNA repair protein in 
cancer, normal and progeroid cells.” Hannah is also a 
McNair Fellow conducting undergraduate research in 
the laboratory of Dr. Musich. 
 
Luke Johnson and Dr. Gregory Ordway.  Project 
Title: Effects of Heart Disease on the Levels of 
Tyrosine Hydroxylase and the NR2C subunit of the 
NMDA Receptor in the Locus Coeruleus. 

 

  

PUBLICATIONS: 

Hossler, Fred E., Alois Lametschwandtner, 
Race Kao, and Friederike Finsterbusch.  

Microvascular Architecture of Mouse Urinary Bladder 
Prescribed with Vascular Corrosion Casting, Light 
Microscopy, SEM, and TEM. Microscopy and 
Microanalysis, Vol. 19, No. 6, 1428-1435, Cambridge 
University Press, December 2013. 

 
 
 
 
 

Nowak P, Kowalińska-Kania M, Nowak D, Kostrzewa 
RM, Malinowska-Borowska J (2013) Antinociceptive 
effects of H3 (R-methylhistamine) and GABAB 
(baclofen) -receptor ligands in an orofacial model of 
pain in rats. Neurotox Res 24, 258-264. PMID: 
23463522. 
 
Leonard, Cory  Ann, Maria Schell, Robert Vincent 
Schoborg and James Russell Hayman. 
Encephalitozoon intestinalis infection increases host 
cell mutation frequency. 

 http://www.infectagentscancer.com/
content/8/1/43 . Apparently, scientific articles are 
now being graded by Social Media.  Our DNA 
mutation Mentee/Mentor article has been tweeted 
5-times!!  Better than that, it was ranked at the 
80%tile of 1.6 million tracked pubs across many 
journals.  And, it is ranked as the 8th highest 
scoring article in Infectious Agents and Cancer 
journal.     

 

INVITED GRANT REVIEWS: 

Dr. Robert Schoborg, was an invited   grant reviewer 
for NIH General Medical Sciences (GMS) Scientific 
Review Group 2014/01 ZGM1 TWD-9 (SC) on 
11/13/2013.  
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HOLIDAY SCHEDULE 

December 24-December 31, 

2013  

January 1, 2014   

(Happy New Year’s Day) 

 

HELP TO CONSERVE ENERGY 

TURN OFF COMPUTERS AND 

UNNECESSARY POWER CORDS 

DURING THE HOLIDAY BREAK 

 

 

http://www.infectagentscancer.com/content/8/1/43
http://www.infectagentscancer.com/content/8/1/43
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Scientific Meetings/

Presentations 

  

Dr. Rob Schoborg. Presented a talk 
entitled “Productive C. trachomatis Infection 
Increases Host Cellular Mutation Frequency” at 
Regional American Society of Microbiology, October 
25-26, 2013, Western Kentucky University, Bowling 
Green, KY.   
 
 Regenia Phillips–Campbell, Ph.D., 
recently defended—Dr. Schoborg’s lab, presented 
a talk entitled “Induction of the Chlamydia muridarum 
Stress/Persistence Response Increases Azithromycin
-treatment Failure in a Murine Model of Infection” at 
the Regional American Society of Microbiology, 
October 25-26, 2013, Western Kentucky University, 
Bowling Green, KY.  She was also awarded the 2nd 
overall presentation award. 
 
 Jessica Slade, PhD student in Dr. 
Schoborg’s Lab, presented a talk entitled 
“Involvement of Nectin-1 and Associated Cell Signal 
Transduction Pathways in Chlamydia trachomatis 
Development” at the Regional American Society for 
Microbiology meeting, October 25-26, 2013, Western 
Kentucky University, Bowling Green, KY.  
 
 Dr. Meng-Yang Zhu, presented a poster at 
the 43rd Annual Meeting of the Society for 
Neuroscience (SFN) 2013 meeting, held on 
November 9-13, San Diego, CA.  Title of Poster 
Session 800: Synaptic Transmission: Synaptic 
Integration II.    

 Dr. Meng-Yang Zhu, presented a talk at the 
43rd Annual Meeting of the Society for Neuroscience 
(SFN) 2013 meeting, held on November 9-13, San 
Diego, CA.  Title of Abstract presentation 900.03: 
Chronic Social Defeat Regulated the Expression of 
Glucocorticoid Receptors in Rat Brains.  
 
  
 
 
 
 

 
 
 Drs. Attila and Katalin Szebeni attended 
the AHA Scientific Sessions Resuscitation 
Symposium, held in Dallas, Texas, November 16-20, 
2013. A posted entitled, “Thoracic spinal cord 
stimulation protects the hippocampus in a canine 
model of heart failure.” was presented by Dr. Katalin 
Szebeni. 
 

 Dr. Cherie Bond presented two posters at 
the Society for Neuroscience Meeting held on 
November  9-13, 2013, San Diego, CA. Title of 
Posters: “Deletion of neurturin alters dopaminergic 
innervation of the retina in adult mice but does not 
affect autonomic innervation of the iris,” and “ In vitro 
characterization of glial-derived neurotrophic factor 
upregulation, receptor internalization, and 
antioxidant adaptations to oxidative stress.” 

 
 Dr. Jeff Ardell presented a  poster at the  
American Heart Association meeting held on 
November 16-20, 2013, Dallas, TX.  Title of poster: 
“Spinal cord stimulation effects on gene expression.” 
 
 Jessica Crawford, Ph.D. Student and 
Graduate Assistant in Dr. Ordway’s lab, presented a 
poster at the 43rd Annual Meeting of the Society for 
Neuroscience  (SFN) 2013 meeting, held on 
November 9-13, San Diego, CA . Session Title: 
Human Biomarkers of Autism.  

 Joe Wu, Ph.D. Student and Graduate 
Assistant in Dr. Gary Wright’s lab, presented a talk at 
the Tennessee Physiological Society meeting held in 
Nashville, TN, November 21-22, 2013. Title of 
Abstract: Protecting the Cellular pool: A novel H1F-1a 
induced cardioprtective mechanism.” 
 
 Dr. Mitch Robinson attended the  48th 
Annual South Eastern Regional Lipid Conference 
(SERLC) to be held in Cashiers, North Carolina,  
November 13-15, 2013.  The SERLC is one of the 
largest and most established academic meetings on 
lipid biology research in the US. This year’s 
conference special focus theme was inflammation.  

 Dr. Marie Southerland will be attending the 
86th Annual Western Veterinary Conference  to be 
held in Las Vegas, Nevada, February 16-20, 2014. 
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CREATING MEMORIES—HIGHLIGHTS OF DBMS 

HOLIDAY GATHERING 2012 
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CREATING MEMORIES… SOME OTHER HIGHLIGHTS OF THE YEAR 
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Regional American Society of 
Microbiology 

Bowling Green, KY 
October 25-26, 2013 

 
Productive C. trachomatis Infection Increases Host 

Cellular Mutation Frequency. 
Authors: M. Schell, M. Novak, C. Moore, C. Leonard, 

J.R. Hayman, J. Price, J. Hall and R.V. Schoborg. 

Presenting Author: Robert V. Schoborg 

Background and Significance: Several species in the 
genus Chlamydia are medically important pathogens of 
both humans and non-human animals. Chlamydial 
infections have been linked to increased cervical (C. 
trachomatis), lung (C. pneumoniae) and ocular (C. 
psittaci) cancer risk. Chlamydial infection in culture also 
increases: i) frequency of aberrant host cell 
chromosomal segregation; ii) production of free 
radicals; and iii) host DNA breaks, any of which may 
increase host mutation frequency and, ultimately, risk of 
tumor development. Objectives: To test the hypothesis 
that chlamydial infection increases host cell nuclear 
DNA mutation frequency.Methods: Host nuclear 
mutation rate was quantified by infecting mouse 
embryo fibroblasts (MEFs) from “BigBlue” transgenic 
mice, which contain multiple integrated copies of the 
lambda phage genome. Mutations in the lambda DNA 
target were then quantified by packaging MEF 
chromosomal DNA into bacteriophage capsids and 
temperature selection of mutant phage. Mutant plaques 
were sequenced to characterize the mutation type. 
Host DNA repair protein localization and accumulation 
were examined by IFA and Western blotting, 
respectively.Results: Productive C. trachomatis or C. 
muridarum infection increases host nuclear mutation 
frequency 2-3-fold and 48% of the mutations observed 
were characteristic of oxidative DNA damage. Antibiotic
-cured, infected cultures show a similar mutation 
frequency increase. Finally, Ku70, a host DNA break-
repair protein and a known Rickettsia conorii host 
cellular receptor, is redistributed from the host nucleus 
to the chlamydial inclusion in infected cells.  
Conclusions: Productive chlamydial infection 
increases host cellular mutation rate, at least in part, by 
increasing host cellular oxidative stress. Additionally, 
the host mutation frequency remains elevated after the 
infection is “cured” by antibiotic exposure. 

 
 
 
 
 
 

Induction of the Chlamydia muridarum 
Stress/ 

Persistence Response Increases 
Azithromycin-treatment Failure in a Murine 

Model of Infection. 
Authors: Regenia Phillips Campbell, J. Kintner, R.V. 

Schoborg 

Presenting Author: Regenia Phillips Campbell 

 
Background and Significance: Chlamydia 
trachomatis, the most common sexually transmitted 
bacterial disease agent worldwide, is a common cause 
of etopic pregnancy and infertility. Not only is 
chlamydial infection often asymptomatic, but once it is 
detected, treatment will fail in 10-18% of patients. In 
culture, exposure to stressors (such as β-lactams) 
induce chlamydiae to reversibly detour from their 
normal developmental cycle into a non-infectious, but 
viable state alternately termed persistence or the 
chlamydial stress response. Though persistence has 
been described in culture for over 50 years, whether or 
not it: i) occurs in vivo; and ii) influences chlamydial 
pathogenesis, transmission and therapy has, until 
recently, remained unresolved. To address these 
questions, we developed an animal model of persistent 
chlamydial infection using amoxicillin (AMX)-treated, 
Chlamydia muridarum-infected BALB/c mice. Notably, 
previously published cell culture studies suggest that 
persistent chlamydiae are resistant to the front-line anti-
chlamydial drug, azithromycin (AZM).Objectives: To 
test the hypothesis that chlamydial entry into the 
persistence state increases treatment failure in an 
animal model. Methods: Nine-week-old mice were 
vaginally infected with C. muridarum and swab samples 
collected to monitor shedding of infectious organisms 
every third day until 21 days post infection (dpi). 
Infected animals were divided into 4 groups: i) 
productively-infected mice that received no treatment (+ 
infection controls); ii) productively-infected mice that 
received AZM at 6 dpi (AZM treatment + controls); iii) 
mice that were AMX treated from 5-11 dpi to induce 
chlamydial persistence (persistence + controls); and iv) 
mice that received both AMX (to induce persistence) 
and AZM (experimental group). Results and 
Conclusions: Treatment failure was observed in 22% 
of persistently-infected mice, with an average of 
321,667 inclusion forming units (IFU) shed post-AZM 
treatment. In contrast, productively-infected, AZM-
treated control mice experienced only 9% AZM 
treatment failure and shed an average of 12,083 IFU 
post-treatment. These data suggest stressed/persistent 
chlamydiae are more resistant to front-line anti-
chlamydial drugs in vivo and that entry into persistence 
contributes to AZM treatment failure. 
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Regional American Society of 
Microbiology (Cont.’d. 

 
 

Involvement of Nectin-1 and Associated Cell 
Signal Transduction Pathways in Chlamydia 

trachomatis Development. 
 J. Slade, J. Vanover Hall, J. Kintner, J. Sun, M. 

Bambino, and R.V. Schoborg 

Presenting Author: Jessica Slade 

Background and Significance: Chlamydia 
trachomatis is the most common sexually transmitted 
bacterial disease agent worldwide and can co-infect 
with other genital pathogens, like Herpes Simplex 
Virus (HSV). Chlamydiae are obligate intracellular 
pathogens that exhibit a unique biphasic 
developmental cycle, in which infectious elementary 
bodies (EB) are internalized into a host cell within a 
membrane-bound inclusion. Once in the inclusion, the 
EB transform to noninfectious, reticulate bodies (RB), 
which replicate. RB then convert back into EB, which 
are subsequently released and can infect new host 
cells. HSV super-infection of a C. trachomatis serovar 
E (CtE)-infected host genital epithelial cell induces the 
chlamydiae to leave the normal developmental cycle 
and enter into a viable but non-infectious (persistent/
stressed) state by a mechanism that requires HSV 
glycoprotein D/host nectin-1 protein interaction. HSV/
host cell binding also activates JAK, JNK, PI3K and 
AKT, suggesting these signaling pathways may be 
involved in HSV-mediated, persistence induction. 
Objectives: To test the hypotheses that: i) JAK, JNK, 
PI3K and/or AKT inhibition will rescue CtE from HSV-
induced persistence; and ii) host nectin-1 is required 
for normal chlamydial development in the absence of 
HSV co-infection.  
Methods: HeLa (human genital epithelial cell) 
monolayers were mock- or CtE-infected for 21-23 
hours (h) before addition of AKT, JAK, JNK or PI3K 
inhibitors. One to 3h later, replicate monolayers were 
mock- or HSV-2-infected. At 20h post-viral infection, 
cultures were evaluated for viral entry, progeny virus 
production, kinase activity and production of infectious 
chlamydial elementary bodies (EB). In other 
experiments, host nectin-1 specific siRNA-expressing 
plasmids were transfected into host HeLa cells to 
knockdown nectin-1 expression. The nectin-1 
knockdown cells were then chlamydia infected and  
assayed for inclusion development and infectious EB 
production. Results and Conclusions: None of the 
inhibitors tested blocked induction of CtE persistence 
by HSV co-infection. Interestingly, nectin-1 knockdown 
cells produce less infectious chlamydial organisms 

after infection than do nectin-1 replete control host 
cells.  These data indicate that neither JAK, JNK, PI3K 
nor AKT inhibition is sufficient to rescue CtE from HSV
-2-induced persistence, suggesting that viral activation 
of these pathways does not alter chlamydial 
development in co-infected cells. However, the data 
do indicate that host cellular nectin-1 is required for 
normal chlamydial development. Hence, nectin-1 
appears to be a host regulator of the chlamydial 
developmental cycle. 

 

 
 
 

 
 
 
 
 

November 21-22, 2013—Nashville, TN 
 

Protecting the cellular nucleotide pool:  a novel 
HIF-1α induced cardioprotective mechanism. 
Joe Wu, Cherie Bond, Ying Li, and Gary Wright 

Presenting Author: Joe Wu 
 
Overexpression of hypoxia inducible factor 1α (HIF-
1α) confers robust ischemic cardioprotection.  
Previously we showed that HIF-1α induces the ability 
to use fumarate as a terminal electron acceptor to 
sustain anaerobic electron transport chain (ETC) 
activity.  The source of fumarate was established to be 
the purine nucleotide cycle (PNC).  Here, we report 
that mRNA, protein, and activity of the rate-limiting 
enzyme in the PNC, AMP deaminase, is induced by 
HIF-1α.  In addition to providing fumarate for 
anaerobic ETC activity, we hypothesized that the PNC 
conserves the nucleotide pool during ischemia.  AMP 
that accumulates during ischemia can be converted to 
membrane impermeable IMP by AMP deaminase or 
degraded to membrane permeable adenosine.  
Consistent with our hypothesis, we show that HIF-1α 
reduces adenosine accumulation in the ischemic 
heart.  Collectively, our findings indicate that the PNC 
is a novel cardioprotective mechanism induced by HIF
-1α that preserves ETC activity while conserving the 
nucleotide pool. 
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Chronic spinal cord stimulation preserves cardiac 

sympathetic responses and normalizes noradrener-
gic gene expression in stellate ganglion in a canine 

heart failure model. 
J.L. Ardell, C.E. Bond, M. Sutherland, E. Beaumont, 

and D.B. Hoover 

Presenting Author: J. L. Ardell 

Background: Myocardial infarction (MI) leads to ad-
verse remodeling of the heart and cardiac neuronal hi-
erarchy, both contributing to the development of heart 
failure (HF). Our previous work demonstrated that tho-
racic spinal cord stimulation (SCS) improved cardiac 
function and survival in a canine model of HF induced 
by MI and mitral regurgitation (MR). The objective of 
this study was to determine whether SCS also had ben-
eficial effects on sympathetic element of the cardiac 
neuronal hierarchy. (Methods: A HF model was created 
in 20 canines by performing sequential surgeries to 
generate MI and MR. SCS electrodes and stimulators 
were implanted during the first surgery. Seven of the 
MI/MR animals received SCS for 7-12 weeks starting 
one week after MR surgery. Stimulators were not acti-
vated in the sham SCS group. Canines were anesthe-
tized for terminal experiments to record cardiac re-
sponses to stellate ganglion stimulation and to collect 
the stellate ganglia for RNA analysis by Q-PCR. Re-
sults: Canines treated with sham SCS after MI/MR sur-
geries had blunted chronotropic and inotropic respons-
es to separate stimulation of the right and left stellate 
ganglia. Treatment with SCS significantly improved ino-
tropic responses to right and left stellate stimulation and 
showed clear trends for improving chronotropic re-
sponses. For example, right stellate stimulation evoked 
the following % changes in sham SCS vs SCS: Cardiac 
output, 20.6±3.8 vs 66.2±9.2; LV +dp/dt, 38.3±10.2 vs 
112.8±13.1; and LV –dp/dt, 13.8±8.3 vs 72.6±12.1 
(P<0.05 for all). Corresponding heart rate % changes 
were 35.9±13.3 for sham SCS and 55.3±4.9 for SCS 
(P=0.052). RNA analysis of stellate ganglia showed that 
the sham SCS group had significantly increased ex-
pression of tyrosine hydroxylase and vesicular mono-
amine transporter 2 and decreased expression of a2 
adrenergic receptor mRNA compared to the SCS group 
and an acute control group. Conclusion: Sympathetic 
regulation of heart rate and LV contractility are impaired 
in canines with chronic MI/MR, and these functional 
alterations are accompanied by molecular changes in 
the stellate ganglion suggesting sympathetic activation. 
Therapeutic SCS ameliorates adverse changes in sym-
pathetic function and gene expression in canines with 
MI/MR. 

November 16-20, 2013 

Dallas, TX 

Thoracic spinal cord stimulation protects the 

hippocampus in a canine model of heart failure. 

Katalin Szebeni, Attila Szebeni, Timothy DiPeri,
 

 Nate Davis, Gregory A. Ordway, Jeffrey L. Ardell 

Presenting Author:  Katalin Szebeni 

 
Background: Myocardial infarction (MI) and 
progression into heart failure (HF) is associated with 
pathological changes in the central nervous system.  
We previously demonstrated in a canine model of MI 
and mitral regurgitation (MR) that thoracic spinal cord 
stimulation (SCS) reduces mortality and preserves 
autonomic responsiveness for control of cardiac 
function.  The purpose of this study was to evaluate 
potential protective effects of SCS in the brain in MI/
MR. Methods: Canines (n=14) underwent HF model 
creation involving sequential inductions of MI and MR; 
eight canines served as sham controls.  MI/MR animals 
were randomized to two arms: “Control” with SCS OFF 
(N=8) and SCS (T1-T5, 50 Hz, 200 usec, 90% motor 
threshold) starting one week post MR induction (n=6).  
Both groups were maintained for 12 weeks post MI/MR 
induction. Autonomic status was evaluated for cardiac 
control prior to termination, after which brains were 
surgically removed. The hippocampus was isolated and 
evaluated using histochemistry (Nissl staining) and 
gene expression analysis of caspase-3 and e-NOS. 
Cell density in the dentate gyrus (DG) was assessed 
using ImageJ software to measure the area fraction of 
cell bodies using Nissl-stained sections. Results: In 
MI/MR, Nissl staining revealed neuronal damage in all 
regions of the hippocampus and in the amygdala.  In 
MI/MR, the area fraction within the DG was significantly 
reduced compared to sham control (reduced 19.8%, 
P= 0.003).  Reactive SCS mitigated the neural damage 
in both brain regions and maintained cell density within 
the DG at levels equivalent to sham controls.  Within 
the hippocampus, MI/MR was associated with 
increased mRNA levels of caspase-3 (increased 
89.4%; P <0.0001) and eNOS (increased 98%; P= 
0.006). MI/MR, with reactive SCS, was associated with 
caspase-3 mRNA in hippocampus maintained at sham 
control levels and eNOS mRNA levels reduced 
compared to the MI/MR expression level (36%, NS).   
Conclusion: High thoracic SCS exerts neuro-
protective effects within the hippocampus in the setting 
of chronic HF.  Such SCS mediated neuro-protection 
may be manifested by decreasing apoptosis, reducing 
neuronal damage, and/or promoting neurogenesis in 
the DG.   
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Chronic social defeat regulated the expression of 
glucocorticoid receptors in rat brains. 

Meng-Yang Zhu and Jia Zhang,  
Presenting Author: Dr. Meng-Yang Zhu 

 
 As a transcriptional regulator, the 
glucocorticoid receptors (GRs) are widely expressed in 
the brain to modulate a broad range of neuronal 
functions. Changes in GR expression and function in 
the brain are important in adaptation and 
maladaptation to chronic stress, which might be 
relevant to the development of various stress-
associated disorders. Our previous studies 
demonstrated that chronic social defeat (CSD) 
upregulated expressions of the norepinephrine 
transporter and serotonin transporter in the locus 
coeruleus (LC) and dosal raphe nuclei (DRN), 
respectively, and their projection regions. This 
upregulation is mediated by GRs. In the present study, 
the expressional alterations of GR in these brain areas 
were examined in the CSD animal models. The in situ 
hybridization analysis showed that CSD significantly 
increased mRNA levels of GR in the LC (about 98%) 
and DRN (about 45%) compared to those of the 
control. Immunostaining analysis demonstrated that 
there are significant and parallel increases of GR 
protein in the LC by 46.5% and in the DRN by 51.3%, 
respectively. Similarly, CSD regimen also markedly 
increased GR protein levels in the basolateral and 
central amygdala by 35.4% and 53.2%. In contrast, 
CSD significantly reduced GR protein levels in the CA1 
and dentate gyrus areas of the hippocampus by 40.3% 
and 34.7%. Mineralocorticoid receptor protein levels in 
these areas were also reduced by CSD. Further 
experiment demonstrated that CSD caused GR 
relocation from cytoplasm to nuclei in the 
hippocampus, the basolateral and central amygdala, 
but not in the LC and DRN. In summary, CSD resulted 
in altered expression of GR  in various brain regions, 
which may be related to their different functional roles. 
(Supported by NIH grant MH080323).  
 
 
 
 
 
 
 
  

 
 
 

 
Antidepressants protect against DNA damage 
induced by neurotoxin and glucocorticoids in 

neuroblastoma cells. 
Yan Wang and Meng-Yang Zhu 

Presenting Author: Dr. Meng-Yang Zhu 
 

 An increased systemic DNA damage caused by 
neurotoxin, psychological and oxidative stress has been 
found to be related to the pathogenetic development of 
neurodegenerative and psychiatric diseases. 
Conventional antidepressants, which have been used in 
the treatment of these diseases either as a main or 
supplemental therapy, are also suggested to act in part 
through antioxidant mechanisms. However, few studies 
have examined the relationship between DNA damage 
caused by these agents and antidepressant effects. In 
the present study, various cellular and biochemical 
approaches were employed to investigate such 
relationship. SH-SY5Y cells, a neuroblastoma cell line 
were respectively treated with N-(2-chloroethyl)-N-ethyl-
2-bromobenzylamine (DSP4), a widely used 
neurotoxicin, and dexamethasone, a systematic 
glucocorticoid. Western blotting results showed that 
exposure of cells to DSP4 induced single strand DNA 
break and that there was an increased level in several 
DNA damage response markers (phosphorylation of p53 
and γH2AX) in a concentration and time dependent 
manner. Interestingly, this DSP4-induced DNA damage 
was reversed by co-treatment of cells with different kinds 
of antidepressants such as desipramine, reboxetine, 
citalopram, paroxetine, and imipramine, but not by 
pargyline. Similarly, exposure of cells to dexamethasone 
caused DNA damage in a time and concentration-
dependent manner, which was attenuated by co-
treatment of cell with riboxetine and desipramine.  Taken 
together with the reports in the literature that 
antidepressants can attenuate DNA damage resulting 
from oxidative stress, the present study  further indicates 
that environmental toxins and different stress factors 
affected DNA-integrity. This constitutes a basic 
pathological change in the neurodegenerative and 
psychiatric diseases. Reversing DNA damage may 
underlie an important mechanism of antidepressant 
treatment. (Supported by NIH grant MH080323). 

 

November 9-13, 2013 

San Diego, CA 
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In vitro characterization of glial-derived 
neurotrophic factor upregulation, receptor 

internalization, and antioxidant adaptations to 
oxidative stress. 

C. E. Bond, J. Cranmore,  S. Fregoso, G. L.. Wright, 
and D. B. Hoover. 

Presenting Author: C. E. Bond 

Reactive astrogliosis, characterized by glial 
inflammation and proliferation, is the hallmark feature 
of both acute and chronic central nervous system 
damage in a majority of degenerative pathologies, 
including Alzheimer's disease, Parkinson’s disease, 
and amyotrophic lateral sclerosis (ALS), the three 
most common degenerative brain disorders. Astroglia 
control the supply of metabolites through the blood-
brain barrier, modulate signal transmission at the 
synapse, activate microglia in response to damage, 
and release trophic factors, such as glial-derived 
neurotrophic factor (GDNF) and neurturin (NTN), 
essential for neuronal proliferation and survival, during 
development and throughout adulthood. Although early 
experiments demonstrated that GDNF & NTN can 
rescue degenerating dopamine neurons in animal 
models of Parkinson’s disease and enhance survival 
of cultured cholinergic motor neurons, results in 
human clinical trials have been disappointing. Few 
studies have focused on the effects of these trophic 
factors on the cells that produce them, despite 
evidence that GDNF exerts  its effect on neurons 
indirectly by stimulating growth factor release from 
intermediary glial cells, and confirmation that astroglia 
express cell surface receptors for both NTN & GDNF. 
In addition, despite the importance of stress-induced 
glial dysregulation in perpetuating degenerative 
processes, little is known about the cellular actions of 
these trophic factors under stress conditions. To 
clarify these mechanisms, this study examines 
oxidative stress-induced changes in GDNF-family 
gene expression, mitochondrial function and 
biochemical responses in primary cultures of astroglia 
from wild-type C57BL/6 and a NTN knockout mouse 
model for comparative studies. Main Findings: 
Quantitative real-time PCR revealed dose-dependent 
increases in GDNF and GFRa2 gene expression after 
H2O2 exposure, accompanied by changes in protein 
levels as determined by Western blotting and 
immunostaining. Glial cells treated with NTN also 
increased surface expression of GFRa2. We observed  
 
 
 

 
 
alterations in glial mitochondrial bioenergetic profiles, 
changes in intracellular antioxidant balance and 
altered mitochondrial inner membrane protein 8A 
(Timm8A) staining, in response to oxidative stress. 
Since GDNF & NTN are well-documented neuronal 
reparative factors, these studies hold potential for 
enhanced understanding and manipulation of glial-
neuronal interactions in therapeutic strategies for 

neurodegenerative 
diseases. 

 

 
 
 
 

Deletion of neurturin alters dopaminergic 
innervation of the retina in adult mice but 

does not affect autonomic innervation of the 
iris. 

J. L. Hoover, D. M. Defoe, D. B. Hoover,   C. 
E. Bond 

Presenting Author: C. E. Bond 

 
Neurturin (NRTN) is a neurotrophic factor 
required for the development of many 
parasympathetic neurons and normal cholinergic 
innervation of the heart, lacrimal glands and 
numerous other tissues. Previous studies with 
transgenic mouse models showed that NRTN 
is essential also for normal development and 
function of the retina (J. Neurosci. 28:4123-
4135, 2008). NRTN knockout (KO) mice exhibit 
a marked thinning of the outer plexiform layer 
(OPL), with reduced abundance of horizontal 
cell dendrites and axons, and aberrant 
projections of horizontal cells and bipolar cells 
into the out nuclear layer.  The effects of NRTN 
deletion on specific neurotransmitter systems in 
the retina and on cholinergic innervation of the 
iris are unknown.  To begin addressing this 
deficiency,we used immunohistochemical 
methods to study cholinergic and 
noradrenergic innervation of the iris and the 
presence and localization of cholinergic and 
dopaminergic (DA) neurons in eyes from adult 
male wild-type (WT) and NRTN KO mice (age 
4-5 months). Mice were euthanized, and eyes 
were removed and fixed in cold neutral buffered 
formalin for 4-5 days. Eyes were embedded in 
paraffin wax, and 5µm sections were cut and 
attached to charged slides. 
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Representative sections were stained with hematoxyln and 
eosin or processed for fluorescence immunohistochemistry 
after treatment for antigen retrieval. Cholinergic and 
catecholaminergic neurons were labeled with primary 
antibodies to the vesicular acetylcholine transporter 
(VAChT) and tyrosine hydroxylase (TH), respectively. 
Labeled sites were visualized using Alexa Fluor-conjugated 
secondary antibodies. Cholinergic innervation of the mouse 
iris was restricted to the sphincter region, and a lower 
density of noradrenergic fibers occurred throughout the iris. 
This pattern was unaffected by deletion of NRTN. VAChT 
staining of the retina revealed two bands of cholinergic 
processes in the inner plexiform layer (IPL), and these were 
unaffected by NRTN deletion. In marked contrast, staining 
for TH showed an increased abundance of DA processes 
in the inner nuclear layer and OPL of retina from KO mice. 
Staining of DA amacrine cells and their primary processes 
at the margin of the IPL were comparable for WT and KO 
retinas. These findings suggest that autonomic regulation of 
pupil size is likely preserved in NRTN KO mice and that 
aberrant DA signaling contributes to the documented visual 
defects these mice exhibit. Additional studies are required 
to determine if altered DA innervation of the retina is a 
direct effect of NRTN deficiency or occurs secondary to 
other changes in the OPL. 

Effects of Heart Disease on the Levels 
of Tyrosine Hydroxylase and the NR2C 
subunit of the NMDA Receptor in the 

Locus Coeruleus  
Luke Johnson & Dr. Gregory Ordway 

There is strong clinical evidence of a link 
between heart disease and depression.  The 
locus coeruleus (LC), located in the pons, plays 
a major role in the autonomic regulation of the 
heart and also demonstrates marked pathology 
in clinical depression.  The hypothesis of this 
proposal is that the LC will react to 
cardiovascular disease in a manner similar to 
the biochemical pathology of the LC that is 
observed in clinical depression.  The outcome 
of this proposal will potentially provide a 
biochemical basis for the link between heart 
disease and depression.  Additionally, these 
studies will allow us to critically evaluate the 
plausibility of using brain tissue from heart 
disease subjects as a control for studies of the 
pathology of the human brain in depression.  
 

 
Quantification of XPA DNA repair 
protein in cancer, normal and 
progeroid cells 
Hannah McNeill & Dr. Phil Musich 

The efficient repair of DNA double-strand 
breaks appears to be an important factor in the 
aging process. Xeroderma pigmentosum group 
A (XPA) is a protein normally involved in 
nucleotide excision repair. This study aims to 
measure the levels of XPA in cancer cells, 
normal human fibroblasts, and fibroblast 
obtained from Hutchinson-Gilford progeria 
syndrome (HGPS) patients that display an 
accelerated aging phenotype. It is hypothesized 
that XPA levels will be increased in cancer cells 
while being reduced in HGPS cells compared to 
normal human fibroblasts. If true, these 
experiments would provide evidence of XPAs 
importance in the aging process. To test this 
hypothesis cells will be grown in culture, lysed, 
and then western blotted to detect and compare 
the levels of XPA. 

ETSU HONORS COLLEGE 

STUDENT-FACULTY COLLABORATIVE GRANTS  

 

Sympathetic Overdrive: Remodeling Of The Stel-

late Ganglion In Chronic Heart Failure 

Husan Ahmad & Dr. Cherie E. Bond 

The incidence of chronic heart disease, the leading 

cause of death in the US, is increasing at an alarming 

rate. Recent advances in understanding the physiological 

processes underlying pathological remodeling of the car-

diac system have led to new therapies for treatment of 

heart disease. For reasons that are not well understood, 

electrical stimulation of the thoracic spinal cord interferes 

with ischemia-induced changes in neuronal neurotrans-

mitter profiles in the stellate ganglion, which sends ad-

renergic projections to the heart. In this study, stellate 

ganglia from a canine model of chronic heart failure and 

controls will be examined for protein markers differentiat-

ing adrenergic and cholinergic neurons with a view to  

quantifying proposed  changes in neurochemical pheno-

type induced by chronic heart failure and determining the 

effectiveness of spinal cord stimulation in blocking patho-

logical remodeling. 


