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Public Health (M 004) 
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Course unit title 
(ECTS credits, 

hours) 

Metabolism and healthy aging 
5 credits (134 hours) 

Study method Lectures  Seminars Consultations Self-study 

Number of ECTS 

credits  
 

0.6 1.2 - 3.2 

Method of the 
assessment   

(in 10 point system) 

 

Presentation on the prespecified topic. 

The topic of the report is discussed with the coordinating lecturers 

(the doctoral student must analyse, review and present the latest 

data related to the respective topic). 

Evaluation criteria: 

a) relevance and analysis of the material provided (3 points); 

b) general structure of the report, presentation of knowledge, 

argumentation, summary (4 points); 

c) answering questions, ability to participate in a discussion (3 

points). 

 

PURPOSE OF THE COURSE UNIT 

 
To deepen and systematize the knowledge about human metabolism and its 

changes as the body ages, to understand the biochemical basis of age-related 
disease and to get acquainted with biomarkers for the assessment of biological age 

and aging. To promote an interdisciplinary and holistic approach to the aging 
changes in the metabolism of the human body and their significance for healthy 
aging. 

 

THE MAIN TOPICS OF COURSE UNIT 

 
Oxidative stress in the aging process and the role of antioxidants. Free radicals, 

their formation and metabolism. Enzymes involved in ROS metabolism. Natural and 
synthetic antioxidants and their benefits. 

Lipid metabolism in the body and the effects of aging. Changes in cholesterol 
metabolism in aging organism. The role of apolipoproteins in the development of 
atherosclerosis and neurodegenerative diseases. The most important 

apolipoproteins, their metabolism and functions. 
Changes in energy metabolism with age. The role of nicotinamide adenine 

dinucleotide in the aging process. Creatine, its tissue distribution, and the 
importance of creatine kinase function in aging. 



mTOR, a mammalian target of rapamycin, signalling pathway and role in the aging 
process. 
Intercellular material composition, tissue distribution and metabolism. Structural 

and functional changes in collagen and glucosaminoglycans in the elderly. 
Folic acid metabolism and its significance for longevity. Causes and consequences 

of B vitamin deficiency in the elderly. 
Vitamin D metabolism and age-related changes and the importance of various 

aspects of healthy aging. Age-related changes in mineral metabolism. Importance 
of vitamin D for cognitive function. 
Carbohydrate metabolism, glycosylation processes and aging. 

Nucleic acids and their changes with age. DNA damage, repair mechanisms and 
their defects. Telomeres, telomerase and aging. 

Biochemical markers for the assessment of the aging process and biological age. 
Oxidized proteins as markers of biological age. Immune systems and markers of 
inflammation reflecting aging. Extracellular vesicles and circulating microparticles. 

Nutritional features of the elderly. Dietary changes associated with healthy aging 
and longevity. 
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