
Mentor Abstract #1 
 
Expression and Localization of Enzymes Involved in the Production of 
Gasotransmitters in the Normal Canine Globe 
 
Principle Investigator(s):  
Rachel Allbaugh, DVM, MS, DACVO and Travis Strong, DVM, MS 
Iowa State University, College of Veterinary Medicine 
Veterinary Clinical Sciences Department 
 
Collaborating Investigator(s):  
Jodi Smith, DVM, PhD, DACVP and Joseph Haynes, DVM, PhD, DACVP 
Iowa State University, College of Veterinary Medicine 
Veterinary Pathology Department 
 
Abstract:  
 
The intent of the proposed research is to evaluate the expression and localization of enzymes 
involved in the endogenous production of gasotransmitters in the normal canine globe. The 
three known endogenously produced gasotransmitters (nitric oxide, hydrogen sulfide, and 
carbon monoxide) have widespread effects on physiologic systems in various animals. Previous 
studies have identified gasotransmitters in the eyes of humans and certain other animals, and 
there is mounting evidence that these compounds play critical roles in ophthalmic health and 
disease. The ophthalmic production of these gases may influence inflammation, oxidative 
stress, regional blood flow, and aqueous humor dynamics. Prior research has indicated these 
compounds can lower intraocular pressure through enhancement of drainage through the 
conventional pathway, as well as protect neurons against oxidative stress. Furthermore, 
gasotransmitters may mitigate inflammation within the eye and provide neuroprotection to the 
retina. MATERIALS AND METHODS: Archival paraffin-embedded globes from approximately 8-
10 healthy young dogs without ocular pathology will be evaluated for the expression of 
enzymes involved in the production of nitric oxide (nNOS, eNOS, iNOS), hydrogen sulfide (CBS, 
CSE, 3MST), and carbon monoxide (HO1, HO2). Immunohistochemistry will evaluate for protein 
expression, while immunofluorescence will aid in localizing expression. EXPECTED OUTCOME: 
Given the conserved pathways across various animal taxa, we expect to identify enzymes 
involved in the elaboration of all three gasotransmitters within the normal canine globe. 
SIGNIFICANCE: Confirming the expression of enzymes involved in gasotransmitter production in 
normal eyes will strongly indicate that these compounds have integral roles in ocular physiology 
under normal conditions. Evaluation of the gasotransmitter pathways in various disease states 
may then be explored. As experimental treatment with gasotransmitter donors have 
demonstrated promising ophthalmic effects, there may be important clinical applications for 
these compounds in domestic animal species. These compounds could possibly represent a 
novel drug class in veterinary medicine. 
 



Mentor Abstract #2 
 
Molecular Genetics Analysis of Mycobacterium paratuberculosis 
 
Principle Investigator:  
Raul G. Barletta, School of Veterinary Medicine and Biomedical Sciences, University of 
Nebraska-Lincoln 
 
Collaborating Investigator(s):  
Drs. John Bannantine and Judy Stabel, National Animal Disease Center, Ames, Iowa; Dr. 
Yrjo Grohn, Population Medicine & Diagnostic Sciences, Cornell University  
 
Abstract: 

Mycobacterium avium subsp. paratuberculosis (MAP) is the etiologic agent of Johne’s 
disease, one of the most important infections of ruminants. Unfortunately, current 
vaccines are not effective to control this disease, and vaccinated animals may become 
positive for bovine tuberculin tests. It is our hypothesis, that development of better 
vaccines requires a more thorough understanding of the mechanisms of pathogenesis at 
the genetic level. In the context of a project funded by the NIFA-USDA competitive grant 
program, we are developing large MAP transposon mutant libraries to determine: (1) 
Genes essential for MAP growth in complex and defined media; (2) Genetic 
determinants required for intracellular survival in primary bovine macrophages; and (3) 
Genetic determinants required for infection of calves. This project is carried in 
collaboration with the National Animal Disease Center (NADC) and Cornell University. 
The incumbent applicant selected for the 2015 CVM Summer Scholar Research Program 
will be expected to be trained and contribute to the molecular genetic analysis of 
transposon mutants under the supervision of the Principle Investigator and laboratory 
senior personnel. In particular, the applicant will be exposed to the technology 
denominated Tn-seq that involves the construction of large transposon libraries and the 
use of next generation sequencing (NGS) Illumina technology to characterize the mutant 
library. In addition, the incumbent would be exposed to all supporting technology 
involving microbiological and diagnostic procedures including culture of MAP wild type 
and mutant strains, PCR and Q-RT-PCR analysis for determination of gene expression, 
RNA-seq, library construction, phage preparation and related molecular genetic 
technologies. Further opportunities to participate in this project may be available at 
later stages at cooperating institutions, especially at the NADC located in Ames. 

 
 



Mentor Abstract #3 
 
Development of a Rapid Field Diagnostic Test for Detection of Tritrichomonas 
foetus 
 
Principle Investigator:  
Matt Brewer, DVM, PhD 
Iowa State University, College of Veterinary Medicine 
Veterinary Pathology Department 
 
Abstract: 
 
Tritrichomonas foetus  is a venereally-transmitted protozoan parasite infecting cattle which 
causes early embryonic death and results in economic loss for producers in the United States.  
Trichomoniasis is an emerging disease in the Midwest and infections have been detected in 
Iowa and surrounding states.  Trichomoniasis testing of bulls is an entry requirement for most 
states and typically requires culture or PCR at an accredited diagnostic laboratory.  In contrast, 
there are no testing requirements for bulls that are purchased or moved within the state.  The 
objective of this project is to develop a rapid diagnostic test that could be used in the field and 
could serve as an economical screening tool for Iowa producers and veterinarians.  The summer 
scholar will be involved in cultivation of T. foetus parasites, characterization of 
immunodominant parasite antigens, and production of a colorimetric prototype diagnostic test.  
The student will have the opportunity to participate in other parasitology research studies 
occurring in the laboratory. 
 
 
 



Mentor Abstract #4 
 
Testicular Histological Patterns that Influence Fertility in Range Bison Bulls   
 
Principal Investigator(s): 
Bruce W. Brodersen, Christina L. Topliff, Clayton L. Kelling 
University of Nebraska-Lincoln, School of Veterinary Medicine and Biomedical Sciences 
 
Background: 
Currently, the major limiting production parameter in certain regional bison herds is low 
reproductive efficiency.   
 
Justification and Objectives: 
Similar to bison bulls, Belgian Blue (BB) bulls are noted for poor pregnancy rates during natural 
service. The scrota of BB bulls as with bison are rather small, and it has recently been 
demonstrated that BB semen quality and in particular sperm morphology is often substandard. 
The combination of small testicles and poor sperm morphology encountered in a high 
proportion of BB bulls suggests the general presence of testicular hypoplasia or degeneration in 
the BB breed.  Therefore, the goal of this project is to determine if reduced reproductive rates 
in bison are influenced by similar testicular histopathological factors associated with the 
reduced fertility in BB. 
 
Approach: 
Testicles and semen smears have been collected from bison bulls at the time of slaughter to 
enable evaluation of testicles for histological factors that influence fertility. Sections were 
stained with H&E and Masson’s trichrome stains.  The sections are now ready for a veterinary 
student to participate in conducting microscopic examinations of the tissue sections.  
 
Analyses: 
Seminiferous tubules in which there are degenerative changes such as absence of elongated 
spermatids, luminal debris, epithelial thickness, and vacuolar changes will be counted.  Digital 
images of ten fields from each of three areas of testicles will be measured for the percent of 
area which stains for collagen relative to the area of the seminiferous tubules.  
 
Expected Outcomes: 
Histologic examination of sections of testicles may provide information regarding pathologic 
changes that alter semen quality and provide information relating to possible causes of 
hypoplasia. Objective measurements of number of degenerative changes will be done in 
attempt to provide insight as to possible causes of testicular hypoplasia and to correlate those 
findings with fertility. 
 
 
 



Mentor Abstract #5 
 
Use of anti-CD47 antibodies for treatment of equine cutaneous tumors – a 
prospective clinical trial 
 
Principal Investigator: 
Stephanie S. Caston, DVM, DACVS – LA 
Iowa State University, College of Veterinary Medicine 
Veterinary Clinical Sciences Department  
 
Collaborating Investigator(s): 
Brett Sponseller, DVM, PhD; Jesse Hostetter, DVM, PhD, DACVP; Doug Jones, MS, VMD, 
PhD; Bryan Bellaire, PhD 
Iowa State University, College of Veterinary Medicine 
Veterinary Clinical Sciences Department, Veterinary Pathology Department, and 
Veterinary Microbiology and Preventive Medicine Department 
 
Abstract:   
 
The goal of this study is to assess the in vivo application of the anti-tumoral activity of a 
blocking antibody that disrupts the tumor’s ability to evade host immune control.  Up to 
35 animals will be prospectively enrolled and randomly assigned to one of 3 groups.  
The antibodies we propose to use are CD47 (BRIC 126): c59079.   While many CD47 
antibodies are available, the BRIC 126 clone is a 'blocking' antibody - it blocks the action 
of CD47 as opposed to simply binding (which is applicable for staining, but not for 
blocking the CD47-SIRPa interaction).  The antibodies will be delivered in microparticles 
via injection at the tumor site.  One group will be given a negative control injection - 
non-specific antibody in microparticle suspension; two other groups will receive two 
different concentrations (200ug and 400ug) of antibodies (anti-CD47) in microparticle 
suspension once a day for 2 days. Each horse will be examined daily and temperature, 
pulse, and respiration (TPR) measured for 2 weeks.  The injection site will be monitored 
daily; the examiner will be blinded to the treatment group.  The size of the tumor will be 
measured twice a week, with a corresponding photo.  Histopathologic diagnosis will be 
obtained for each tumor.  On days 0, 7, 14, and 30, a sample of blood will be obtained 
via jugular venipuncture in order to run a complete blood count (CBC). At the end of 2 
weeks, horses will be sent home for an additional 2 weeks.  At the end of the study 
period (4 weeks), a final visual evaluation and measurement of the tumor will be 
performed.  Benchwork for this project is also ongoing, and depending on the applicant, 
involvement in the lab is also an option. 
 
 



Mentor Abstract #6 
 
Assessment of Essential Oil Constituents for Activity Versus Northern Fowl 
Mites (Acari: Macronyssidae) 
 
Principle Investigator:  
Roberto Cortinas, SVMBS 
University of Nebraska-Lincoln (UNL) 
 
Collaborating Investigator(s):  
Kathy Hanford, Statistics, UNL; Sheila Purdum, Animal Science, UNL; Joel Coats 
(consultant), Entomology, ISU 
 
Abstract: 
 
The northern fowl mite, Ornithonyssus sylviarum, is the most important external 
parasite of poultry in the US. Heavy infestations result in blood loss and death, though 
moderate infestations can result in substantial economic losses due to reduced weight 
gains and egg production. The mite also is an occupational hazard to poultry workers as 
it can bite and cause respiratory allergies. Mite control relies on exclusion and 
biosecurity, as well as using pesticides to control infestations. However, few synthetic 
pesticides are approved for poultry use and pesticide resistance has developed in mite 
populations. Mites also pose a problem in organic poultry production due to synthetic 
pesticide prohibition. Thus, conventional and organic production require the 
investigation of alternative approaches for mite control. Plant essential oils are a 
mixture of components that have activity against herbivores and infectious agents. 
Essential oils are volatile, easy to extract, and moderately non-toxic to birds and 
mammals. Because of their complexity and biodegradability, the development of 
resistance is hypothesized to be slower. The oils have toxic, repellent, deterrent, 
antifeedant, reproductive, and developmental effects on arthropods, including mites. 
The goals of this proposal are to assess the miticidal activity of various essential oil 
constituents against northern fowl mite adults and protonymphs. Findings from this 
project will be used to identify plants with essential oil profiles that have high efficacy in 
controlling northern fowl mite populations. 
 
 



Mentor Abstract #7 
 
Evaluation of Acclimation and Low Stress Cattle Handling on Health and 
Performance of Feedlot Cattle 
 
Principle Investigator:  
Grant Dewell, DVM, MS, PhD 
Iowa State University, College of Veterinary Medicine 
Veterinary Diagnostic and Production Animal Medicine Department 
 
Collaborating Investigator(s):  
Reneé Dewell and Johann “Hans” Coetzee, BVSc, Cert CHP, PhD, DACVCP 
Iowa State University, College of Veterinary Medicine 
Veterinary Diagnostic and Production Animal Medicine Department 
 
Abstract:   
 
Bovine respiratory disease continues to be the major cause of morbidity and mortality in 
feedlot operations despite the advancement in vaccines and antibiotics. Feedlot calves 
undergo tremendous stress prior to arrival at the feedlot (weaning, comingling, auction 
market and transportation) and after arrival (comingling, handling and processing, and 
diet change). The combination of several of these stressors can impair immunity and 
lead to increased morbidity and decreased performance. This project will enhance the 
comprehensive animal welfare research program initiated by our research team. The 
specific objectives of this project are to: 1) Determine the impact that acclimation and 
low stress cattle handling have on respiratory morbidity and mortality in feedlot cattle.  
2) Measure physiological differences (cortisol, haptaglobbin, MMP9 and Creatine 
phosphokinase) between acclimated and low stressed handled calves compared to 
traditionally handled calves. 3) Determine the impact that acclimation and low stress 
cattle handling have on performance of feedlot cattle. Specifically, 80 pens of cattle (40 
freshly weaned bawling calves and 40 comingled auction market calves) will be enrolled 
in the study. Half of the pens will be acclimated and handled with low stress practices 
and half of the pens will be traditionally handled. Serum samples will be collected from 
a random subset of calves at initial processing and at re-implant processing. Respiratory 
morbidity and mortality will be recorded and performance measures will be recorded at 
the end of the feeding period. 
 
Travel for 1-2 weeks at a time to a feedlot 600-800 miles away may be required. 
 
 



Mentor Abstract #8 

NEURONAL DAMAGE IN NEURODEGENERATIVE DISEASES 

Principal Investigator: 

Rodrigo Franco, PhD 
Assistant Professor 
Redox Biology Center 
Department of Veterinary and Biomedical Sciences 
Room 114 VBS, East Campus 
University of Nebraska-Lincoln 
Lincoln, NE 68583 
Phone: (402) 472 8547   Fax: (402) 472 9690 
E-mail: rfrancocruz2@unl.edu 
Webpage: http://francolab.unl.edu/ 

Summary: 

Neurodegenerative diseases are characterized by the loss of selective neuronal populations in 
the nervous system. Numerous neurodegenerative disorders have been shown to affect 
humans (Parkinson’s and Alzheimer’s disease) and domestic/farm animals (Scrapie, Bovine 
Spongiform Encephalopathy). Many neurodegenerative disorders in domestic and farm animals 
are clinically and morphologically similar to their human counterparts. However, relatively little 
research work has been done to understand their causative nature by veterinary scientists. 
Neurodegenerations in domestic animals are generally relatively rare conditions. However they 
do represent an extremely large spectrum of defects that, as a whole, represent an important 
group of diseases. Many of these neurodegenerations are very similar to diseases in humans 
and there is increasing evidence suggesting that in many neurodegenerative disorders, 
common cascades of molecular events occur despite widely diverging clinical and 
morphological presentations. This research project aims to identify the molecular mechanisms 
by which neuronal cell death associated with neurodegenerative disorders occurs. To achieve 
this, we will use novel molecular/cell biology techniques to determine the role of oxidative 
damage, accumulation/aggregation of misfolded or damaged proteins, mitochondrial 
dysfunction and cellular metabolism in neuronal cell death using experimental models of 
neurodegeneration. This experience will provide veterinary students with a clear insight into 
the mechanisms associated with neuronal cell death and with the knowledge regarding the use 
and availability of research tools to characterize better these diseases at the molecular level as 
future veterinary scientists. More information about Dr. Franco’s research can be found at: 
http://francolab.unl.edu/ 

 

mailto:rfrancocruz2@unl.edu
http://francolab.unl.edu/
http://francolab.unl.edu/


Mentor Abstract #9 
 
New Approaches to Determining Bacteriological Cure Following Mastitis 
Therapy 
 
Principle Investigator:  
Patrick Gorden, DVM 
Iowa State University, College of Veterinary Medicine 
Veterinary Diagnostic and Production Animal Medicine Department 
 
Abstract:  
 
Mastitis is one of the most common diseases of dairy cattle and a major reason for lost 
production on a dairy farm. Much of the research in mastitis is based on the presence of 
bacteria at culture. Bacteriologic culture is considered the gold standard for mastitis 
diagnostics.  However, bacteriologic culture has a sensitivity of 75% or less depending 
on the bacteria of interest (Dahoo et al, JDS, 2011). Bacteriological cure rates are based 
on bacteria not being present on culture after a period of time.  There are many factors 
that contribute to bacteria not growing when cultured.  Low number of bacteria and the 
presence of bacterial growth inhibitors in milk are examples (Sears et al, JDS, 1990).  The 
presence of growth inhibitors such as antibiotics limits the ability to culture mastitis 
organisms shortly after completion of a course of antibiotics. 
 
In recent years, the development of the PathoProof™ PCR assay for mastitis has been 
introduced.  The assay tests for 12 different mastitis-causing organisms.  According to 
the available literature, its sensitivity and specificity are 100% when compared to 
culture (Koskinen et al, JDS, 2009).  When applied to “no growth” milk samples, the PCR 
assay was able to detect bacteria in 43% of the samples (Taponen et al, JDS, 2009).  Thus 
the PCR assay appears to be more sensitive in detecting the presence of mastitis causing 
bacteria.  PCR tests should be less hindered by the presence of antibiotic residues.   
 
It is our hypothesis that the PathoProof™ PCR assay is a valuable tool in predicting 
bacteriological cure of mastitis shortly after completion of therapy.  This tool can be 
applied to both treated and untreated cases of gram-negative clinical mastitis.   
 
 



Mentor Abstract #10 
 
Exploring zinc metabolism in the ruminant 
 
Principle Investigator(s):  
Olivia Genther, Post-doctoral associate and Stephanie Hansen, Assistant professor 
Iowa State University, College of Agriculture and Life Sciences 
Animal Science Department 
 
Abstract:   
 
Zinc is critical for growth and proper immune function of animals. Zinc requirements for 
modern cattle are not well understood, as supplementing zinc beyond current 
recommendations often improves growth. Redefining zinc requirements requires 
understanding of zinc metabolism in the ruminant, but unfortunately, the contributions 
of the rumen to zinc metabolism are largely unknown. The overall goal of this project is 
to evaluate the role of the rumen in zinc metabolism, and the impact of supplemental 
zinc on rumen epithelium tight junction proteins.  The objectives are: 1) characterize 
zinc importers and exporters found within the rumen epithelium, and 2) evaluate the 
effect of supplemental zinc on rumen epithelial structure. Through characterization of 
ruminal zinc transporters and barrier proteins, the proposed project will provide 
preliminary information on the dynamics of zinc within the rumen. This information will 
aid in redefining zinc requirements of beef cattle, resulting in improved animal health 
and production. The project will provide the student opportunities to work with 
ruminants at the farm, develop laboratory skills regarding histology and western 
blotting and gain knowledge and confidence in ruminant nutrition, with particular 
emphasis in mineral nutrition.  The student will have the opportunity to build leadership 
and teamwork skills working with a team of graduate and undergraduate students. 
Additionally, the student will have the unique opportunity to work with ruminally 
cannulated animals and use recently developed techniques to evaluate rumen function. 
Students will also learn about data collection and statistical analysis, as well as caring for 
animals in a research environment.  
 
 
 
  
 
 



Mentor Abstract #11 
 
Detection of inflammatory mediators in intestinal lesions of cattle infected with 
Mycobacterium avium paratuberculosis  
 
Principal Investigator:  
Jesse Hostetter, DVM, PhD, DACVP 
Iowa State University, College of Veterinary Medicine 
Veterinary Pathology Department 
 
Abstract: 
 
Our laboratory is interested in the immune response that develops following Mycobacterium 
avium paratuberculosis (MAP) infection in cattle. The goal of this summer project is to detect 
mRNA expression of a panel of inflammatory mediators in the granulomatous intestinal lesions 
that develop in cattle infected with MAP. We will obtain intestinal tissue sections from dairy 
cattle that have been naturally infected with MAP and are either in the asymptomatic or 
symptomatic stages of infection. We will measure mRNA by developing an in situ hybridization 
(ISH) technique that will allow us to identify target mRNA in these tissue sections. In this way 
we will be able to determine where in the tissue the gene is expressed. The summer student 
will work with intestinal tissue sections and run the ISH procedure.  The student will use 
microscopy to identify positive staining regions within the tissue and quantify this data. This 
procedure has already been developed and has been optimized for several bovine mRNA 
targets. The student will be able to adapt these existing protocols to our project. The genes we 
will be evaluating are interferon gamma, tumor necrosis factor alpha, interleukin 10, 
chemokine receptor 5, and transforming growth factor beta. If there is time we will also 
attempt to combine immunofluorescent staining for protein expression of cell surface markers 
and ISH for cytokine mRNA. In this way we can determine the cell types within the 
granulomatous lesions that are expressing the cytokines of interest. The student will be working 
with the following concepts and techniques: in situ hybridization for mRNA expression, 
immunohistochemistry, microscopy and evaluation of granulomatous lesions of MAP infection, 
fluorescence microscopy.  
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