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DATA SUBJECT

Code: 43084
Name: Physiology and physiopathology of free radicals and antioxidants
Cycle: Master's Degree
ECTS Credits: 4
Academic year: 2026-27

STUDY (S)

Degree Center Acad. year Period

2141 - Master's Degree in Physiology Facultat de Medicina i 
Odontologia 1 Second quarter

SUBJECT-MATTER

Degree Subject-matter Character

2141 - Master's Degree in Physiology Oxidative stress and its 
applications in biomedicine COMPULSORY

COORDINATION

OLASO GONZALEZ GLORIA

BORRAS BLASCO CONSUELO

SUMMARY

In this subject we will study the role of reactive oxygen and nitrogen species, specially oxygen free radicals,
as well as oxidative stress and redox signalling in Biomedicine. To this end, firstly we will provide basic
knowledge about reactive oxygen and nitrogen species, describing the major pro-oxidant species, their
reactions and the cell organelles involved in their generation and their main targets. The most widely used
biomarkers to detect the presence of oxidative and nitrosative stress in biological samples will be shown,
explaining the most appropriate and updated techniques. In addition, the key role played by redox signalling
in the mechanisms of cell adaptation, as well as the role of oxidative and nitrosative stress in cell death by
necrosis, or other mechanisms. Special emphasis will be given to the great contribution of redox signaing
and oxidative stress to a variety of physiological processes such as aging and physical exercise.
Furthermore, the relevant role played by reactive oxygen species through redox signalling and oxidative
stress in the pathogenesis and pathophysiology of a variety of diseases, such as neurodegenerative
diseases, liver diseases, diabetes, and those related to acute and chronic inflammation and rare diseases
will be dealt with in detail. Finally, the potential benefit of antioxidant administration in the treatment and
prevention of diseases and its limitations will be shown.

PREVIOUS KNOWLEDGE
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RELATIONSHIP TO OTHER SUBJECTS OF THE SAME DEGREE

 There are no specified enrollment restrictions with other subjects of the curriculum.
 
OTHER REQUIREMENTS
 
It is recommended to have taken the subjects of Physiology and Biochemistry and Molecular Biology and
subjects related to Pathology, such as Pathophysiology and General Pathology.

COMPETENCES / LEARNING OUTCOMES

2141 - Master's Degree in Physiology

Assess the need to complete the scientific training, in languages, computer science, ethics, etc., attending
conferences or courses and/or carrying out complementary activities, self-evaluating the contribution that
the performance of these activities implies for their comprehensive training.

Know how to write and prepare presentations to present and defend them later.

Manage the basic concepts of oxidative stress and antioxidants, identifying the bases of related cellular
processes, in order to solve problems of redox physiology in the healthy organism and in the
pathophysiology associated with the presence of free radicals.

Search, order, analyze and synthesize scientific information (databases, scientific articles, bibliographic
repertoires), selecting the pertinent to focus current knowledge on a topic of scientific interest in
Physiology.

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 communicate conclusions and underlying knowledge clearly and unambiguously to both
specialized and non-specialized audiences.

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.

DESCRIPTION OF CONTENTS
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1. Biomarkers of oxidative stress

The most sensitive and easy to use biomarkers to detect the presence of oxidative stress in biological
samples will be shown. It will be explained which are the most appropriate and updated techniques to
measure those biomarkers, their limitations and how to interpret their changes.

2. Role of reactive oxygen and nitrogen species in cell death

The mechanisms involved in cell death by apoptosis and necrosis in which free radicals participate through
redox signaling or oxidative and nitrosative stress will be described.

3. Role of free radicals, oxidative stress and redox signaling in Physiology

The important role of free radicals and redox signaling in a variety of physiological processes, such as fetal-
to-neonatal transition, physical exercise , and aging will be shown. Emphasis will be given to the benefit of
redox signaling as adaptive mechanism during sport training.

4. Role of free radicals, oxidative stress and redox signaling in Pathophysiology

The key role of oxidative stress in the molecular basis of neurodegenerative diseases, auch as Alzheimer,
as well as in acute and chronic inflammatory disorders, such as acute pancreatitis and liver cirrhosis will be
shown.

5. Possible benefit of antioxidant administration in the treatment and also in the
prevention of diseases and their limitations.

The most widely used exogen antioxidants and their mechanism of action, with special emphasis in their
direct and indirect effects as well as in their action on endogen antioxidants will be explained. It will be
shown when it may be beneficial the administration of antioxidants, and when blockade of the redox
signaling by antioxidants may abrogate the protective adaptive mechanisms. In addition, possible
detrimentral effects of antioxidants that would limit their therapeutic potential will be dealt with.

WORKLOAD

PRESENCIAL ACTIVITIES

Activity Hours
Tutorials 3,00
Theory 24,00
Other activities 0,00

Total hours 27,00
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NON PRESENCIAL ACTIVITIES

Activity Hours
Attendance at other activities 2,00
Individual or group project 20,00
Independent study and work 20,00
Preparation of lessons 6,00
Preparation for assessment activities 15,00
Resolution of case studies 10,00

Total hours 73,00

TEACHING METHODOLOGY

– Theoretical lessons of master lectures with active participation

– Conferences of scientists with great expertise in the field

– Round table and discussion on the findings presented in the course.

– In person and online tutorials with professors

 

EVALUATION

Evaluation system:

-Written exam consisting of short and/or development questions and/or preparation of an individual report
related to the subject: evaluation up to 10 points.

Minimum passing grade: 5 points.
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