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FIGURE 1 | Representative health-promoting effects of sports,
physical exercise, and resistance training on various organs. Numerou:
reports have shown that sporting activity promotes health and functionality of
muscles, lung, heart, liver, kidney, brain, pancreas, colon, prostate, and
bones. In addition, it is reported that doing sports improves sexual function
and significantly impacts the composition of the blood. Abbreviations used
are: DAG, diacylglyerol; MCH, mean corpuscular hemoglobin; MCV, mean
corpuscular volume.
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@ univessiTers Physical Activity for Health:
Annu. Rev. Public Health 2011.32:349-65 What Kind? How Much?
How Intense? On Top
of What?

Kenneth E. Powell,! Amanda E. Paluch,’
and Steven N. Blair’
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Figure 2

Risk of selecred health events by hoursfweek of moderate to vigorous physical acovity.






Compr Physiol. 2012 April ; 2(2): 1143-1211. do1:10.1002/cphy.c110025.

Lack of exercise is a major cause of chronic diseases

Frank W. Booth, Ph.D.", Christian K. Roberts, Ph.D.2, and Matthew J. Laye, Ph.D.3
/' —
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The clinical consequences of insulin resistance, alone, have been delineated by Reaven

(425): Some degree of glucose intolerance/impaired fasting glucose/impaired glucose
tolerance, dylipidemia (T triglycerides, | HDL-C, | LDL partical size, T postprandial
accumulation of triglyceride-rich lipoproteins), endothelial dysfunction (1 nonnuclear cell
adhesion, T plasma cellular adhesion molecules, T plasma asymmetric dimethylarginine, .,
endothelial-dependent vasodilation), Procoagulant factors (T plasminogen activator
inhibitor-1, 1 fibrinogen), hemodynamic factors (T sympathetic nervous system activity, 1
renal sodium retention), markers of inflammation (1 C-reactive protein, T white blood cell
count) abnormal uric acid metabolism (T plasma uric acid concentration, | uric renal acid
concentration), 1 testosterone (ovary), and sleep-disordered breathing. By a direct cause of
insulin resistance, physical inactivity indirectly, directly, or both in some cases (endothelial

dysfunction) causes all of the aforementioned.




PSYCHIATRIC DISEASES
Depression
Anxiety
otress
Schizophrenia
NEUROLOGICAL DISEASES
Dementia
Parkinson's disease
Multiple sclerosis
METABOLIC DISEASES
Obesity
Hyperlipidemia
Metabolic syndrome
Polycystic ovarian syndrome
Type 2 diabetes
Type 1 diabetes
CARDIOVASCULAR DISEASES
Cerebral apoplexy
Hypertension
Coronary heart disease
Heart failure
Intermittent claudication
PULMONARY DISEASES
Chronic obstructive pulmonary disease
Bronchial asthma
Cystic fibrosis
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Exercise as medicine — evidence for prescribing exercise as therapy
in 26 different chronic diseases
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Figure 3.
Health deficiencies accelerated by decreasing physical activity from higher to lower levels.

Gheorghe Constantinescu generously made original drawing. [Reproduced with permission
from (53)].
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Research in Neuroscience 2013, 2(3): 30-49
DOI: 10.5923/) neuroscience.20130203.02

Non-Pharmacological Interventions for Enhancing Brain
Plasticity and Promoting Brain Recovery: A Review

Farheen Farzana', Yog Raj _—\lmjal, Vemula Sreekanth’

Figure 2. Non-Phammacological Interventions for Enhancing Bram Plasticity. A. Cognitive Stimulation Therapy: Bram games, Video games and Indoor
activities. B. Environment Ennichment (Adopted from Michael J. Meaney et. al. 1988). C. Social Interactions. D. Dietary modification: Fruits, Vegetables
and Omega-3 fatty acids. E. Physical Exercise. F. Relaxation Techniques: Meditation, Yoga, Tai-chi, Aromatherapy
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Effects of stress on immune function: the good,
the bad, and the beautiful

Firdaus S. Dhabhar
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Firdaus S. Dhablar
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geing and neuronal vulnerability

Cognitive stimulation

ark P. Mattson** and Tim Magnus*

www.nature.com/reviews/neuro
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Figure 5 | Counteracting ageing by stimulating
beneficial cellular stress responses. Exercise, dietary
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Executive Functions

Adele Diamond

Annu. Rev. Psychol. 2013. 64:135-68

EXECUTIVE FUNCTIONS
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Working Memory Maintaining your goal, or what you Inhibitory Control S x
should and shouldnt do, in working Y Effortful
memaory is critical for knowing what to Response \ ortru
Including mental math, re- inhibit Interference Control Inhibition v Control refers to
ordering items, or relatin - the innate tempera-
one 'deg or fact to anothgr Inhibition of Inhibition at Inhibition Se”_ | Ntz
I — - - i thoughts and the level of at the level chulatlon‘;
Irlh|t_ut|r|g_env_|r_or|mer1ta| & internal dis- memories attention of behavior better or Worse
tractions is critical for staying focused on . (Selective Self D e e ri
Verbal Visual-Spatial the working memory contents of interes (Cognitive d (Self- Self-Regulatio
Working Working Inhibition) or Focuse Control &
Memory Memory Attention) Discipline)
— |\h -
. S —— - )
\ , ' Y, | *Self-Regulation
% | includes (a)
Y as is response inhibition,
usually as sing a flanker (b) attention
task) 2ly SYnonymous inhibition, but also
Cognitive Flexibility with inhibitory control of attention in addition (c)
maintaining optimal
Including being able to "think outside the box,” see R i J p )
levels of emotional,

something from many different perspectives, quickly switch
between tasks, or flexibly switch course when needed

supports creativity and theory of mind

Prefrontal cortex

Top-down

Cognitive disorders,
guidance of:

e.g., schizophrenia,
ADHD, Alzheimer’s disease

tps:/iv

Sensory
cortices

Higher-Level Executive Functions

Mood disorders,
e.g., depression, OCD

Reasoning Problem-Solving

Planning

Bralnstem,
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Fluid Intelligence is completely synonymous with these
1

Figure 1
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Figure 5.

Muscle as an endocnne organ. Exercise tniggers the secretion from muscle of numerous
factors that impinge on systemic function. See text for details.
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Bone. 2015 November ; 80: 115-125. do1:10.1016/). bone 2015.02.008.

Skeletal muscle as an endocrine organ: PGC-1a, myokines and

exercise

Svenia Schnyder and Christoph Handschin’

Bloodstream Bone
M CNTF:  inhibits ostecblasts
Breast
) OSM: Inhibits mammary cancer cell growth

Pancreas

. > L& Increased GLP1 secretion

Gut
Skeletal muscle IL-6: mcressed GLP1 secretion
SPARC: suppresses colon tumorigenesis
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iL.&: Increased lpolysis

FGF21: increasad glucoss uptake
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Fig. 2. Auto-, para- and endocrine effects of myokines
Selected examples of the physiological consequences of the production and release of

myokines on skeletal muscle and other organs are depicted.




Exp Physiol 94.12 pp 1153-1160

Experimental Physiology — Hot Topic Review

Role of exercise-induced brain-derived neurotrophic factor
production in the regulation of energy homeostasis
in mammals

Bente K. Pedersen'2, Maria Pedersen'-?, Karen S. Krabbe!2, Helle Bruunsgaard2, Vance B. Matthews?
and Mark A. Febbraio®

Type 2 diabetes
Obesity

Cardiovascular
BDNF | Diseases

BDNF,

BDNF,
Depression

BODNF{  BDNF4

Cognitive |
Impairment Dementia

Figure 1. Chronic disorders associated with low circulating
levels of brain-derived neurotrophic factor (BDNF)
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https://en.wikipedia.org/wiki/Step_aerobics

Hillman CH, . Nat Rev Neurosci. 2008 Jan;9(1):58-65.
Be smart, exercise your heart: exercise effects on brain and
cognition.

Aerobinial pratimal treniruoja Ir
sirdj, ir smegenis.
Aerobinis darbingumas, atliekamas kintanciomis

salygomis, gerai koreliuoja su protiniu darbingumu.

Tal kontrohuo;a APOE genas
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Memory Restored In Mice Through Enriched Environment: New Hope For
AIzheimers ScienceDain (Apr 30 2007)

Mice whose brains had lost a large number of neurons due to
neurodegeneration regained long-term memories and the ability to learn after
their surroundings were enriched with toys and other sensory stimuli,
according to new studies by Howard Hughes Medical Institute researchers.



Journal of Gerontology: MEDICAL SCIENCES

2003, Vol. 58A, No. 2, 176180

Copyright 2003 by The Gerontological Society of America

Aerobic Fitness Reduces Brain Tissue LLoss

in Aging Humans

Stanley J. Colcombe,' Kirk I. Erickson,' Naftali Raz,”> Andrew G. Webb,' Neal J. Cohen,'

Edward McAuley,' and Arthur F. Kramer'

Age-Related Declines

Amelioration by Fitness

Gray

Matter

White

Matter

Map of gray matter showing regions that
shrink with age. Clusters with largest peaks
are evident in the frontal/prefrontal cortex
(BAs 46/9.6), parietal cortex (BAs 40,21,5)
and temporal cortex (BAs 21,38).

Map of gray matter revealing regions that
show preservation with cardiovascular fitness.
Clusters with largest peaks are in
frontal/prefrontal cortex (BAs 46,9,6), parietal
cortex (BA 40) and temporal cortex (BAs
21,22,38).

Map of white matter showing greatest age-
related changes in the anterior white matter
tracts and the more posterior tracts in the
parietal lobes.

Map of white matter showing regions of
relative preservation from age-related decline
with fitness. Most regions that show age-
related decline also show sparine with fitness.
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Fizinio aktyvumo Medicina

FA sumazina kognityvinio senejimo tempus wzzc\)
paciu yr:,""laba Jers prevenciné priemoné pri

| rumo padidéjima (Kennedy et al. 2017).
| p

FA mazina stresq ir todél galima sakyti, kad yra labai
gerl “valstal”, gydantys depresija (Stubbs et al.
, 201 7).
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Fizinio aktyvumo Medicina

a FA aktyvma ri ebalq deginima, gerina
in jas, “insulino jautruma, H
i riebalus vidaus organuose. Be to, FA \
L daugybe miokiny sinteze raumenyse. '

msm) yra Iabal relkalmgl ne tik




FA Medicina

__________

44 eksperl X ental rodo, kad @erobiniai vienkartiniai kruaviai ir vaikams,
ir suaugu‘sgemé paherma kdomaja funkcija ( Ludyga et al. 2016).

18 tyrimi[ Meta Analizé parodé, kad FA mazina tikimybe susirgti krities
véziu bei gerina darbinguma ir nuotaika Zmoniy, serganéiy sia liga
/Jm / (Kang et al. 201 6)




Fizinio aktyvumo Medicina

Patys geriausi vai _ai nuo demencijo/s"i tai optimalus fizinis aktyvumas
ir pilnavertis miégas (Wilckens et-al. 2016). Miego kokybé‘yTamLau
svarbi nei m\, go kiekis. Be-t0, optimalus FA gerina miego kokybe.
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s Tabai §eFa prevenciné p oné pries 25 létines ligas. Sumazéja
rizika nuo Siy ligy apie 20-30 procenty, kai FA yra apie 150 min/per
savaite (Warburton and, Bredin, 2016). FA normos turi buti

individualizuojamos. Labi-Svarbu, kad buty mazas fizinis pasyvumas

per visg diena.
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Fizinio aktyvumo Medicina
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6 méheéiu\é\@ii:;pt aerobinius kruvius
padideja apie 5 procentus HDL
4 (Tiainen et al. 2016).
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