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central clock
behavioral dysregulation
al.tered dark- — SCN . sleep aIteratlor.1$
light cycle - feeding alterations

|

peripheral clocks ¥

‘ liver kidney T2DM

dysbiosis and metabolic dysregulation

_ 3\&,/5&( + glucose homeostasis impairment
altered eating f‘.iﬁ’ . \ + lipid metabolism impairment
patterns adipose tissue g}uAf microbiota _ / « "leaky gut" and T LPS circulating levels
: Lfb\/ + | chrono-metabolic cues (e.g. SCFASs) NEURODEGENERATION
pancreas : l
skeletal muscle

epigenetic dysregulation
of circadian-related genes T
(e.g. HDAC3, NFIL3)

A summary of how central and peripheral clocks alterations
can lead to a consequential behavioral and metabolic
dysregulation, thus contributing to the development of
diabetes and dementia




Metabolic disturbances
and/or environmental stress

Sleep Loss \

Altered glucose || Disturbances in Lower energy
metabolism appetite regulation | expenditure

| I/

[ Insulin J s 5 [ Body weight gain ]

resistance

!

Diabetes
and obesity

pa— ( Decreased insulin }
release

Pathways leading to sleep loss to diabetes risk



Obstructive Sleep Short Sleep Circadian

Apnea Syndrome Duration Misalignment
Sleep Intermittent
Fragmentation Hypoxia
\ \ R

Sympathetic HPA Axis Oxidative Activation of Changesin
Activation Alterations Stress Inflammatory Adipokines
I Catecholamines T Cortisol T ROS Pathways T Leptin,

\ T IL-6, T TNF-a - Adiponectin
A 4

Insulin Resistance + Pancreatic B-cell Dysfunction

Glucose Intolerance + Type 2 Diabetes

nking sleep disorders with the developm




RN

Sleep i Neuro-
disorders degeneration

Diabetes

A summary of possible interactions between sleep disorders, diabetes, and
= neurodegeneration. Sleep impairment can lead to neurodegeneration and
cognitive decline; part of this process is mediated by metabolic alterations
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REST PERIODS
PROGRESSIVE OVERLOAD
TRAINING VOLUME & FREQUENCY
TRAINING ADHERENCE

DIABETES MANAGEMENT

:
=
=
LV

PERSONAL VALUES FOR HEALTH AND FITNESS

wiabetic.
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Habitual activity | Chronic sedentary behaviour

Insulin sensitive/ Insulin resistant/
metabolically healthy metabolic syndrome
| A
[ " Adipose tissue ‘ Liver TG ! A' Adnpose tissue t Liver TG 1
55 P )
o Y »o\ P ) t NEFAflux  t VLDL export
oty ¢ /‘"=—7 1 Serum NEFA 1‘ Serum TG

.»

- tDe novo

Glucose

|Muscle mass
|Glucose

uptake

Physical activity,
AMPK activation

Sedentary. lack of
AMPK activation
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Type 2 Diabetes

Vascular Stiffness ‘\v
Flow Mediated Dilatation | 2_/

_~| Perfusion heterogeneity

Cardiac
Dysfunction

.
Systolic function hsiilin Action
Diastolic function Oxygen delivery

Oxygen utilization

Decreased Functional
Exercise Capacity

CV and all-cause mortality
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Tissue-specific metabolic effects of exercise in patients with type 2 diabetes.

Adipose
¥ Inflammation
¥ Fat mass
—~{ t Insulin sensitivity

Pancreas g Muscle

t Beta-cell mass <D : t Glucose uptake

t Insulin NG t Glucose and fatty

¢ Glucagon BES acid oxidation

- \ t Insulin sensitivity
EXERCISE

Circulatory Liver

¥ Blood glucose, hemoglobin A1c t Insulin sensitivity

¥ Serum trlglycerldes and free ¥ Hepatic glucose production
fatty acids ¢ Triglyceride accumulation

¥ Blood pressure
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_ Type |

Eye exercise

Aerobic

Yoga exercise

Resistance Balance Exercise

Flexibility HIT



Glucose homeostasis duri ut of moderate vs. vigorous physical activity.

Bout

Moderate  [jskeletal plasma Insulin plasma
Physical muscle glucose —~ glucose — [ Counterregulatory glucose
Activity uptake hormones

N

Vigorous Counterregulatory plasma
Physical hormones glucose
Activi
ty skeletal Ldplasma
muscle glucose glucose
uptake



Post Bout

Moderate
Physical Activity

Vigorous
Physical Activity

¥ glucose uptake
proportional to
glycogen store
depletion during
Bout

&J Plasma glucose
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Glucose
trends

Intensity and duration of
exercise, insulin to glucagon
ratio, fitness, nutrition,
initial glucose concentration

Intensity and duration of
exercise, insulin to glucagon
ratio, counter-regulatory
hormones, lactate concentration,
fitness, nutrition, initial glucose
concentration

Intensity and number of intervals,
insulin concentration, counter-
regulatory hormones, lactate
concentration, fitness, nutrition,
initial glucose concentration

Variability in blood glucose responses to different forms of
exercise in people with type 1 diabetes

Aerobic exercise: Decreases glycaemia

Anaerobic exercise: Increases glycaemia

Mixed activities: Associated with glucose stability
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https://www.breathewellbeing.in/blog/wp-content/uploads/2021/05/Balasana-Child-pose.jpg
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https://www.breathewellbeing.in/blog/wp-content/uploads/2021/05/Bhujangasana.jpg
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https://www.breathewellbeing.in/blog/wp-content/uploads/2021/05/Mountain-pose-Tadasana.jpg
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https://www.breathewellbeing.in/blog/wp-content/uploads/2021/05/Chakarasna-Wheel-Pose.jpg
https://www.breathewellbeing.in/blog/wp-content/uploads/2021/05/Halasana-Plow-pose.jpg
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https://www.breathewellbeing.in/blog/wp-content/uploads/2021/05/Ardha-Matsyendrasana.jpg
https://www.breathewellbeing.in/blog/wp-content/uploads/2021/05/Paschimottanasana.jpg
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https://www.breathewellbeing.in/blog/wp-content/uploads/2021/05/Supta-baddha-konasana.jpg
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https://www.breathewellbeing.in/blog/wp-content/uploads/2021/05/Corpse-pose-Shavasana.jpg

.'ﬂ;.

—alaghlay s —daa
Sl inygsslacl tigss s

Dr.MohamadAli Tabibi
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