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Name of student:






Geraldine Shallow
Name of supervisor(s):

David Kilroy; Arun Kumar
Project Title: (no more than 220 characters)

Evaluation and validation of the current theories on the function of the equine guttural pouch.
Project aims: (no more than 700 words)

This project aimed to evaluate the major theories of guttural pouch function (thermoregulation; clearance of foreign bodies from the upper airways; pressure regulation when exercising; and a reservoir of vasoactive substances). The first phase of the work was a review of current and recent literature to determine which of the numerous theories of guttural pouch function should be investigated. After an extensive review and critical analysis, three of these theories were selected and the fourth function suggested above was our own idea. 

The first three theories were selected due their prominence in the published material on guttural pouch function and as their claims could be tested with the equipment and expertise within this university. 

Project Outcomes and Experience Gained by the Student (no more than 700 words)

As I had to perform a detailed study and examination of this region of the horse head, it improved my dissection skills, especially when dealing with delicate structures such as small nerves and arteries. My anatomical knowledge was enhanced as I read several publications on the equine upper airway and retropharyngeal region. This deepened my understanding of the clinical conditions that affect this region and the underlying anatomical basis for such conditions. 

The literature review (using PubMed, Google Scholar and university library) was a new experience for me and very helpful in developing my skills at literature review and editing; based on the peer-reviewed publications, I prepared a list of likely theories of guttural pouch function and summarised their main points. This review was very useful is explaining our theories to outside groups with computer science and engineering backgrounds.  
My supervisors contacted the School of Engineering to get some assistance in 3D printing and in developing a computer simulation model of the equine upper airway. This model will be used by the fluid dynamics research team to calculate the exercise-induced changes that occur in the guttural pouch and related structures, which will help to validate the thermoregulation and pressure theories listed above. 
Two transferable skills I gained during this work were those of experimental design and hypothesis development, neither of which have been a major part of the teaching on the degree course, so it clarified my approach to experiments and made me more aware of the importance of research that is underpinned by a hypothesis.
Please state which Society Winter or Summer Meeting the student is intending to present her poster at:


Summer 2018 
Proposed Poster Submission Details (within 12 months of the completion of the project) for an AS Winter/ Summer Meeting – (no more than 300 words)


Proposed title: Morphometry and functional anatomy of the equine auditory tube and guttural pouch.

This poster will describe the techniques I used for determining the dimensions of the guttural pouch and compare the results I obtained using digital images and online software analysis (ImageJ) with the 3D printed model and computer simulation calculations. 
Data produced from the fluid dynamics analysis will be included in the poster to support the major theories of function which we selected for examination and validation.  
Brief Resume of your Project’s outcomes:  (no more than 200-250 words). 

The title of your project and a brief 200-250 word description of the proposed/completed project. The description should include sufficient detail to be of general interest to a broad readership including scientists and non-specialists. Please also try to include 1-2 graphical images (minimum 75dpi). NB: Authors should NOT include sensitive material or data that they do not want disclosed at this time.

Our project involved the dissection and photographing of ten guttural pouches, which I subsequently analysed using ImageJ software. My results were marginally different from the published data which are included in most textbooks. 
Our cell culture results showed some unusual cell features, which we need to investigate in more detail to determine if this is a feature of the guttural pouch. 

Large numbers of goblet cells were detected on histological examination of the pouch epithelium, which would support the contention that the pouch is involved in mucus production and clearance of foreign bodies. 

The computer simulation work is ongoing and has not produced any conclusive results to date. 
Other comments: (no more than 300 words)
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