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Research Assistant: Pathophysiological Mechanisms Involved 
in Muscle Contractures and Spasticity 
 
Fall 2020 
Credits: 6  
Location: Copenhagen 
Prerequisites: Dependent on the 6-credit Research Opportunity - listed on the DIS Course Website 
 
Research Area 
Jessica Pingel’s lab focuses on the development of muscular dysfunctions in patients with injuries to the 
central nervous system (CNS lesions) including spinal cord injuries, stroke and cerebral palsy. Spasticity and 
the development of muscle contractures are major complications to individuals with CNS lesions and can 
affect both the upper limbs and the lower limbs. These symptoms hinder daily life activities and affect the life 
quality of these patients tremendously. Why and how spasticity and muscle contractures develop is, 
however, still an unsolved mystery. The main interest of our group is therefore to investigate 
pathophysiological mechanisms that lead to contracture development and spasticity.  
Methods: Our lab uses different standard biochemical techniques like ELISA, rt-qPCR and electron 
microscope. Besides that, we do different clinical studies both in animals and humans using 
electrophysiology, contrast-enhanced ultrasound and bioimpedans (mfBIA). 
 
Project title: Pathophysiological mechanisms involved in the development of muscle contractures 
and spasticity 
What is a spastic muscle? In this project students will investigate specimens from human patients and/or 
different animal models (hemisection rats) using histochemistry, electron microscopy, and rtPCR. The 
principle mentor will be Jessica Pingel. The students will also have the opportunity to attend in ongoing 
clinical studies (both human and animal models) and see/try electrophysiology, contrast-enhanced 
ultrasound and bioimpedans (mfBIA). 
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What is the 6-Credit Research Assistant course? 
The 6-Credit Research Assistant semester course is an experiential learning opportunity that allows students 
to develop research skills in a professional research setting. As a research assistant, you perform research 
under the supervision of a mentor (a lead scientist in the external research group). The mentor is able to 
offer both academic and professional advice. In addition to acquiring research experience, the goal is to 
develop a student/mentor relationship that benefits both the DIS student and Copenhagen-based research 
institutions. 

https://disabroad.org/copenhagen/semester/enrich-academic-experience/undergraduate-research-dis/
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Learning Objectives 
Through this course, DIS students will learn techniques and skills in their field of interest and as applicable to 
the research focus. Students will be part of an active research team and experience the dynamics of a 
European research institution. Throughout the semester, students will keep a research journal recording their 
daily involvement in the research project. At the end of the semester, all students involved in this course will 
participate in a Research Symposium to present their semester work to peers and invited professionals. 
 
Expected Learning Outcomes 

• Obtain hands-on research experience in cutting-edge laboratories 
• Learn the ability to plan, conduct and critically evaluate experimental laboratory data 
• Obtain the ability to perform self-directed and self-motivated experimental research 
• Learn how to review scientific research papers and evaluate and criticize the experimental data 
• Be able to actively participate in scientific discussions with professionals of the research area with a 

critical approach to the research  
• Learn how to write a scientific research paper with your experimental data and present it in a 

professional way 
 
Structure of Project Work 
The student’s research project will be a part of a larger, ongoing research project at the research institution. 
The student must be able to enhance the research being performed and investigate phenomena of interest to 
them, their mentor, and the research team. The project should be self-directed and self-motivated under the 
mentor’s guidance and supervision. A gradual transition toward independence is encouraged as a student 
gains confidence and is able to self-direct their work. 
 
It is not expected that the student pursues a project where s/he is able to obtain definitive publishable results. 
The project chosen and agreed upon between the student and mentor should be focused and designed to 
produce results within the DIS semester calendar. While it is not necessary for the results to be significant (in 
that the results find a solution to the problem or hypothesis proposed), arguably any results to the proposed 
question are significant to the next phase of a research project. 
 
Approach to teaching 
The course requires an average of 20 hours a week of laboratory and/or clinical-based research in external 
research groups at local hospitals, universities, or other research institutions.  The students will experience a 
very hands-on class, where some of the hours will be in a laboratory setting and some of the hours will be 
theoretical hours, where students read, write and prepare their research. Students will be provided with the 
basic scientific knowledge of the field and be introduced to the methods needed to conduct the experiments. 
Regarding teaching style, especially in the laboratory setting, the approach is "learn by doing". For the 
theoretical parts, students are expected to immerse themselves in the topic and take responsibility so they 
achieve the highest learning outcome by actively participating in our discussions and in their presentations.  
 
Expectations of the students 
The 6-credit Research Assistant semester course is designed for highly motivated students with a strong 
interest in developing their research skills. During the theoretical part students are expected to actively 
participate in discussions and critically evaluate the research and ethical components within the field. During 
the practical part students are expected to actively engage by planning and performing their own experiments 
and carefully monitor the conducted experiments and analyzing the collected data. Moreover, students are 
encouraged to critically evaluate possible issues if experiments do not go the way they should, and suggest 
modifications to experiments or reflect on potential mistakes. Overall the most important part is being 
enthusiastic about the science and active participation in the form of questions, discussions and critical 
thinking. 
 
DIS Contact 
Tina Mangieri, PhD, DIS Associate Academic Director and Director of Research: tma@disstockholm.se 
Jeanette Erbo Wern, PhD, DIS Copenhagen faculty and Copenhagen Coordinator: jwe@dis.dk   
 
Course Location 
This DIS course will be located at an external institution. Students will need to arrange a schedule with their 
mentor which will allow them to complete an average of 20 hours work per week (total hours may vary 
according to research opportunity and expectation of mentor). Often this means that students are expected to 
group their other DIS courses into two days, so that they have two full days free for lab work. 

mailto:tma@disstockholm.se
mailto:jwe@dis.dk
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Assignments 
 
Throughout the semester, students are expected to complete various assignments to verify their involvement 
and learning; these will be of benefit to both the student and mentor. The students will be expected to 
compose the following: 
 
A literature summary review will give the student the opportunity to seek out existing peer-reviewed articles 
and, therefore, enhance their scientific knowledge regarding the specific research field. In addition, it is 
essential that the student has knowledge of previously produced research by the research institution with 
which they are working. 
 
An outline of the research project will provide the student with a foundational structure to help guide the 
project’s completion. By creating an outline, the student will be able to better comprehend the objective of 
her/his efforts. The mentor will also be able to use the outline to assess areas in which the student’s current 
knowledge and understanding may be lacking. 
 
A research abstract explaining the importance and overall objective of the research the student has done. 
The abstract provides the student an outlet to think about their research concisely, thereby gleaning the most 
essential points from the project completion. 
 
In conjunction with the submission of the research abstract there will be a research symposium where 
students will present the research they have carried out throughout the semester. Students will create a 
poster that supports their abstract and outlines the main aspects of their work; the poster is created with the 
guidance and approval of the research mentor. The poster session is part of a research symposium 
organized by DIS to showcase end-of-semester work across the curriculum. 
 
The research paper is the final product of the 6-credit research assistantship. The paper will explain the 
student’s work throughout the semester and will include the overall process, the project’s significance, and 
the contribution to the field of research in which the student engaged. Please note: this research paper is not 
produced with the intent of publishing. The final research paper will include the following: 
 
• Abstract 
• Introduction 
• Background 
• Method(s) 
• Results 
• Discussion 
• Conclusions 
 
Evaluation 
Literature Summary Review (5%) 
Outline of Research Project (5%) 
Abstract (5%) 
Research Paper (10-15 pages) (60%) 
Poster Presentation at Research Symposium (20%) 
Participation (5%) 
 
Research Assistants are required to participate in two (2) workshops during the semester. The content of the 
workshops is subject to change and may include overviews/introductions of skills your mentor will expect you 
to execute, as well as discussions on the goals of research and the ways in which research questions are 
culturally and historically-contingent. Workshop examples include, but are not limited to: 
 
• Literature Search and Citation Skills 
• Research Ethics 
• Interpreting and Analyzing Data and the Significance of Results 
• Communicating Research Findings (including poster production) 
• Structure of Abstracts and Research Paper 
 
Required Readings 
Relevant scientific papers will be sent out before the start of the course. 
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Research Mentor:  
 

 
 
Jessica Pingel 
PhD at the department of Sports Medicine at Bispebjerg Hospital in Copenhagen -  Chronic inflammation in 
connective tissue (2010-2012).  
Postdoctoral Research Fellow at the August Krogh Institute in Copenhagen (2012-2015) Hyper- and 
Hyporeflexia in humans and rats.  
Assistant Professor (2015-2019) at the Department of Neuroscience – Motor Control research group, 
University of Copenhagen - Pathophysiological mechanisms of spasticity and contracture development . [1-
9] 
Email: jpingel@sund.ku.dk 
Research Institution and Department: Motor Control Lab, Department of Neuroscience and Pharmacology, 
University of Copenhagen 
Work Address: Panum Institute, Blegdamsvej 3.33.3 
 
Copenhagen Research Coordinator 
 

Jeanette Erbo Wern 
 
Ph.D. Immunology 2001-2005 (Inst. Of International Health, Immunology and Microbiology, 
University of Copenhagen, Denmark). Post doc 2006-2009 (Inst. of International Health, 
Immunology and Microbiology, University of Copenhagen, Denmark). M.Sc. 2001 (Inst. Of 
International Health, Immunology and Microbiology, University of Copenhagen, Denmark). 
Senior Scientist 2010-2013 (Immune Targeting Group, Bioneer, Cph, Denmark). Senior 

Scientist 2013-2016 (Dept. of Infectious Disease Immunology, Statens Serum Institute, Cph, Denmark). With 
DIS since fall 2016 
 
Academic Regulations   
Please make sure to read the Academic Regulations on the DIS website. There you will find regulations on: 

• Course Enrollment and Grading 

• Attendance 

• Coursework, Exams, and Final Grade Reports 

 DIS - Study Abroad in Scandinavia - www.DISabroad.org 
  

https://disabroad.org/copenhagen/student-resource/academic-regulations/
https://disabroad.org/copenhagen/student-resource/academic-regulations/course-enrollment-grading/
https://disabroad.org/copenhagen/student-resource/academic-regulations/attendance-policies/
https://disabroad.org/copenhagen/student-resource/academic-regulations/coursework-exams-final-grade-reports/
http://www.disabroad.org/

