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SUMMARY

The main objective of the module is to offer students a complete training in the physiological bases
underlying the cellular processes that govern the human body, always from the perspective of its relevance
and application in a biomedical research context. To do this, the syllabus has been structured around 3
large theoretical thematic units (General Physiology, Physiology of organs and systems, Systems of
regulation and Integration in Physiology) and a transversal practical block, in which the contents of this
syllabus together with those of the optional module of anatomical bases. Each of the theoretical units,
however, will include theoretical-practical sessions either in the computer room or in the theory room itself,
in which computer programs and online applications will be used to reinforce and practice the contents.
Finally, the theoretical sessions will alternate with seminar sessions given both by the teaching staff and by
invited external teachers, expanding the theoretical content and contextualizing it in current biomedical
research first-hand by people who develop cutting-edge lines of research in pathophysiology using
techniques of biomedicine.

PREVIOUS KNOWLEDGE

RELATIONSHIP TO OTHER SUBJECTS OF THE SAME DEGREE
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There are no specified enroliment restrictions with other subjects of the curriculum.

OTHER REQUIREMENTS

No enrollment restrictions have been specified with other subjects in the curriculum.

COMPETENCES / LEARNING OUTCOMES

2137 - Master's Degree in Biomedical Research

Students should apply acquired knowledge to solve problems in unfamiliar contexts within their field of
study, including multidisciplinary scenarios.

Students should be able to integrate knowledge and address the complexity of making informed judgments
based on incomplete or limited information, including reflections on the social and ethical responsibilities
associated with the application of their knowledge and judgments.

Students should demonstrate self-directed learning skills for continued academic growth.

Students should possess and understand foundational knowledge that enables original thinking and
research in the field.

To have the ability to choose the more suitable laboratory technique or techniques to deal with the research
problem set out.

To have the ability to clearly and concisely communicate conclusions, underlying knowledge and reasons
to a specialised and non-specialised audience.

To have the ability to integrate and to teamwork within a group of consolidated biomedical research.

To know how to make a suitable bibliographical and documentary search in order to know the state of the
art of the issue.

DESCRIPTION OF CONTENTS

1. UNIT I: General Physiology

LESSON 1. Homeostasis and Cellular Physiology

LESSON 2. Physiology of synaptic transmission and its pathophysiological consequences
LESSON 3. Physiology of muscle contraction and physiological bases of neuromuscular diseases
LESSON 4. General physiology of regulation systems

SEMINARS:

Channelopathies and lines of research in neurophysiology.
Intercellular signaling and molecular biomarkers.
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2. UNIT Il. Physiology of organs and systems

LESSON 5. Physiology of the circulatory system
LESSON 6. Physiology of the blood

LESSON 7. Renal and urinary tract physiology
LESSON 8. Physiology of the respiratory system
LESSON 9. Physiology of the digestive system

SEMINARS:
Pathophysiology of rare blood diseases
The Enteric Nervous System: Integrating Neural and Muscular Physiology

3. UNIT IlIl. Regulation and Integration Systems in Physiology

LESSON 10. Physiology of the endocrine system

LESSON 11. Physiology of the central and peripheral nervous system: looking for the molecular bases of
neurological diseases

LESSON 12. New frontiers in biomedical research on the physiology of the nervous system

SEMINARS:

Basics of disorders related to endocrine function

Advances in research on rare neuromuscular diseases

Adaptations to the environment: physical exercise, altitude and hyperbaric conditions.
Physiology of stress and aging: pathophysiology of diseases associated with aging.
The cases of Dr. Sacks: Unraveling Pathophysiological Mysteries

4. PRACTICAL MODULE: Microscopic techniques in biomedical research

LESSON 1. Theoretical Bases of Fluorescence Microscopy and Confocal Fluorescence Microscopy
LESSON 2. Theoretical Bases of Electron Microscopy
LESSON 3. Applications of microscopic techniques in biomedical research

PRACTICE 1. Applications of in vivo microscopy in biomedical research (I): Introduction, Cell migration and
Wound-Healing tests.

PRACTICE 2. Introduction to the in vivo microscopy platform for multi -acquisition and Time-lapse Leica
DMI8. Visualization of the results of the Wound-Healing test.

PRACTICE 3. Introduction to the PAULA in vivo fluorescence microscopy platform. Visualization of the
results of the cell death assay. Final check with flow cytometry.

WORKLOAD

PRESENCIAL ACTIVITIES

Activity Hours
Theory 60,00
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Laboratory 30,00
Total hours 90,00

NON PRESENCIAL ACTIVITIES

Activity Hours
Attendance at other activities 20,00
Individual or group project 50,00
Independent study and work 110,00
Preparation of lessons 0,00
Preparation for assessment activities 50,00
Resolution of case studies 35,00

Total hours 265,00

TEACHING METHODOLOGY

The theoretical classes will use the participatory lecture methodology; For some theoretical topics,
however, flipped classroom techniques and problem-based learning using computer programs will be
incorporated, as well as group work and debate techniques for the development of the seminars.

In the program of the subject a time of tutorials is foreseen, that the students will be able to use of
individual or collective form. From the theoretical and practical sessions, the use of these tutorials in
relation to specific aspects of the program will be encouraged. For face-to-face tutorials, students must
request the tutorial in advance by email. In addition, there will be an electronic tutorial in which you can
make as many queries as you wish, which will be answered as fast as possible. The professors' e-mail is
displayed on the Department of Physiology website and will be distributed to students at the presentation
session.

The Virtual Classroom of the course will serve as an open forum for discussion to resolve issues that occur
during the class, as well as to complement the tutorials in an open manner. It will also be used as a
repository for complementary resources online or provided by the teachers of the course.

EVALUATION

The evaluation will be carried out continuously. The theoretical contents of each block will be evaluated
through specific questionnaires through the virtual classroom of the course, as well as through activities
and exercises in a timely manner, always through said virtual environment. The seminars will involve
discussion groups and the presentation of individual and/or group work. Attendance to 80% of the practice
sessions is considered mandatory.

REFERENCES
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