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Description of the URCA Assistant Position 
This posting includes one funded position.  
 

Which of the following apply to this position?  

 [   ] This position is only open to students who have declared a major in this discipline.  

 [   ] This project deals with social justice issues.  

 [   ] This project deals with sustainability (green) issues.  

 [X] This project deals with human health and wellness issues.  

 

How many hours per week will your student(s) be required to work in this position?  Will vary week-to-week 
(Minimum is 6 hours per week; typical is 9.)     Typically 6-9 hrs/wk on average 
 

Will it be possible for your student(s) to earn course credit?    No 

 

Location of research/creative activities: Exercise Physiology Lab, Vadalabene Center 2306 

 

Brief description of the nature of the research/creative activity:  
The overall purpose of this project is to identify neuronal inflammation as a potential mechanism underlying the 

pathogenesis of high-fat diet-induced neuropathy (nerve degeneration and dysfunction). Recent evidence indicates a 

high-fat diet induces neuropathy in rodents and may contribute to the development of neuropathy in pre-diabetic 

and/or diabetic humans, but mechanisms underlying high-fat diet induced neuropathy have not been elucidated. 

Before neuronal inflammation can be investigated as a causative factor, we first must determine if neuronal 

inflammation is present in conjunction with high-fat diet induced neuropathy. Experiments will assess inflammatory 

mediators at three timepoints during the course of neuropathy development to determine if neuronal inflammation is 

present prior to initiation, at the onset, and/ or after the development of neuropathy signs in high-fat fed mice. Future 

investigations will be designed based on the findings of this study with the long term goal of providing evidence to 

support establishment of dietary recommendations for neuropathy prevention in pre-diabetic and diabetic patients.  

 

Brief description of student responsibilities: 
This position involves a variety of tasks and skills that students will learn including: Animal husbandry (weighing 

and changing food, water, and bedding for mice), weighing mice, obtaining blood from the mouse tail, performing 

biochemical assays for glucose (involves using a pipette, mixing chemicals, and entering data into a spreadsheet). 

Students will also be introduced to basic laboratory techniques such as cutting thin sections of tissue (i.e. a section of 

a footpad, muscle, etc.) on a cold blade called a cryostat, immunohistochemistry (adding and removing various 

solutions and chemicals to glass slides in a stepwise fashion in order to add fluorescent dye to tissues), tissue 

homogenization (grinding up tissues using chemicals and a drill press and glass rod). Students will also learn how to 

use a fluorescent microscope to visualize and count nerve fibers in mouse skin. Students will observe and assist with 

mouse behavioral studies (the bottom of the mouse foot is touched lightly with a thin filament and withdrawal 

responses are recorded) and observe and assist with mouse dissections. I will assist students with analyzing data, 

performing statistics, and making figures to be included in a presentations and publications. Students will receive 

training on handling mice, but the student must be comfortable with the idea of handling mice, observing 

dissections, and handling animal tissues and blood. Students will receive training, direction, and supervision with all 

of these tasks and techniques. In addition, as part of the experience and during the hours devoted to URCA 

activities, students will be assigned and given time to read a few scientific papers each week (pertaining to the 

project) and these will be discussed during meetings with the mentor.  

 

URCA Assistant positions are designed to provide students with research or creative activities experience. As 

such, there should be measurable, appropriate outcome goals. What exactly should your student(s) have 

learned by the end of this experience? 
By the end of this experience, students will learn or achieve the following: 1) Demonstrate basic animal husbandry 

skills including mouse handling, feeding, watering, changing bedding, inspecting mice for illness or injury, how to 



calculate daily food intake and adjust food distribution accordingly. 2) Perform mathematical calculations and mix 

chemicals including the use of simple dilutions. 3) Demonstrate ability to carefully measure (according to laboratory 

standards) and weigh solids and liquids, and how to use a pH meter and adjust pH to desired value. 4) Possess skills 

to obtain a small blood sample from a mouse using a minimally invasive tail snip method (with minimal stress to 

mouse). 5) Perform a glucose assay and determine the mean glucose concentration in a mouse blood sample. 6) 

Demonstrate ability to cut thin tissue sections on a cryostat, how to perform an immunohistochemistry assay, and 

visualize the tissues under a microscope. Level of visibility of tissues & quality of tissue morphology under the 

microscope will indicate if the assay was successful. 7) Demonstrate ability to properly use a laboratory notebook to 

record experimental activities on a daily basis 8) Understand some major mechanisms contributing to diabetic 

neuropathy and how diet and exercise play a role in the development of neuropathy. 9) Understand and demonstrate 

how to develop and test hypotheses using the scientific method (students will be given an opportunity to develop 

their own hypotheses and ask their own questions pertaining to the project, if the student desires this opportunity). 

10) Demonstrate ability to summarize the scientific literature on a particular topic and identify gaps in the literature 

and subsequently develop a novel hypothesis to be tested (we will practice doing this with a variety of topics other 

than this particular project). 11) Understand the purpose of statistical analyses of data and be able to perform a 

couple simple statistical analyses (i.e. t-tests, ANOVA) using SPSS on real data collected in the laboratory. 12) 

Demonstrate ability to organize and data and create figures (bar and line graphs and use symbols appropriately to 

indicate statistical significance) using excel or other software. 13) Create a poster presentation to be presented by the 

student at a regional or national meeting pertaining to the project and the student's particular interests. 14) 

Demonstrate the ability to read a scientific paper and identify the purpose, hypothesis, rationale, results, and 

summarize the major conclusions and overall impact.  

 

Requirements of Students 

 

If the position(s) require students to be available at certain times each week (as opposed to them being able to 

set their own hours), please indicate all required days and times: 

N/A 

 

If the location of the research/creative activities involves off campus work, must students provide their own 

transportation?  
Activities will be on campus 

 

Must students have taken any prerequisite classes? Please list classes and preferred grades: 
N/A 

 

 


