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Prevalence

Prevalence of self-reported obesity, 20213

+ Overweight and obesity affects more
than 70% of the US adult populationl

« Itis estimated that 93 million Americans
are affected by obesity specifically?

+ More than 9 million adolescents
(children and teens 6 to 19 years old)
are affected by excess weight?

« Children who are affected by obesity
are 70% more likely to continue being
affected into adulthood?
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Definitions

Obesity is defined as a body mass index of 30 or higher and overweight is
defined by a BMI of 25 t0 29.9.1

Obesity is a chronic, progressive, relapsing, but treatable
multifactorial, neurobehavioral disease, wherein an
increase in body fat promotes adipose tissue
dysfunction and abnormal fat mass physical forces,
resulting in adverse metabolic, biomechanical, and
psychosocial health consequences.2

There are intervention strategies and treatment options to
manage obesi
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Multifactorial Causes
of Obesity

PAPA
The Multifactorial Causes of Obesity
« Genetics/epigenetics™?
* Hormones!
« Psychosocial factors®
« Environmental (socioeconomic, nutrition, lifestyle, stress, sleep)™?
« Obesogenic medications®
« Other diseases (PCOS, sleep apnea, Prader-Willi Syndrome, insulin
resistance, thyroid disease, and other genetic/neuroendocrine
diseases)2
g oo
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Genetics
Research studies on A child with one parent with obesity has a

twins/families estimate the } 3-fold higher risk
heritability of obesity to be of being affected by obesity as an adult2

7091
40-70% + If the child has 2 parents with obesity,
the risk s 10-fold

-
Rare single-gene mutations lead to severe obesity starting in early childhood (MC4R deficiency,
Leptin deficiency, and POMC deficiency)®

-
Most commonly, obesity is polygenic, resulting from multiple genes which can lead to
increased hunger, reduced satiety, higher calorie intake, increased tendency to be sedentary
and increased tendency to store body fat?




Epigenetic Factors

P
- Epi d as the ch pression or POTDD
phenotype without changing DNA sequence
+ These changes in gene expression are due to environmental
experiences and can go as fa back as in tero and childhood
+ Environmental influences such as lfestyle (nutrition, physical r
activity, alcohol intake, sleep deprivation), gut microbiota, drugs, @® e
obesogenic toxins and intrauterine environment are all factors i@
that can change gene expression without changing DNA gene
sequences. This can be passed on to other generations'
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* Prenatal, postnatal and intrauterine changes like maternal miRNA
smoking habits, maternal weight, weight gain and blood sugar o
levels during pregnancy all pring with increased b

IncRNA

obesity risk:

Genes Affected by Environmental
Epigenetic Factors

Genes e afcted 2
envrommentl foctostrough
Semeicmecanirs Genes
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least two factors, 1 ?,"&

AAPA
Psychosocial Factors Attributing to Obesity

=dn &
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+ Sociodemographic * Mental illness and + Adverse childhood
factors substance use experiences—sexual/
* Gender (women >men) disorders (depression, physical abuse
. Age anxiety and eating and neglect
+ Ethnicity/race/culture disorders) + 50% of people with
+ Educational attainment severe obesity
(high school education reported some form of
v less) emotional neglect

during childhood
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Childhood Factors -

Psychological challenges: MENTAL AND SUBSTANCE
ADVERSITIES: USE DISORDERS

- poverty -+ Depression

- Witrestment + Aniety

 Parentaldeath - prsD

* Drug use disorder

+ Parental depression/anxiety onity i

+ Parental alcohol/drug

AAPA
Adulthood Factors

+ Affect dysregulation

+ Energy-balance factors

+ Physiological impact on Adult Obesity/
HPA s Extreme Obesity

SOCIAL CHALLENGES:
« Early childrearing
+ Did not finish high school

ENERGY-BALANCE FACTORS

3 family
+ Behavioral (eg, low physical activity, disordered eating)
*+ Biological (eg, metabolism)
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SOCIODEMOGRAPHIC
FACTORS:
+ Gender

+ Ethnicity/race
*+ Region of country
+ US nativity
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Environmental Factors

geographical regions

impacts behaviors
* The typical Western diet

« Lack of safe places to exercise

PAPA

* Food desert areas are associated with higher rates of obesity across
« Environments experiencing deprivation, lack of support, disorder/stress,

or high crime have higher odds of obesity

* The unavoidable marketing to promote obesogenic foods negatively

« Lack of sleep is also a risk factor for obesity
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Obesogenic Medications

+ Some diabetes therapies: insulin,
sulfonylureas, TZDs

* Steroid hormones:
oral, inhaled, contraceptives

* Antihistamines

« Antidepressants/antipsychotics
* Anti-convulsive

+ Beta-blockers, ie, metoprolol
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Adipose tissue,
inflammation, and

dysfunction

More to the Story than Energy Intake
and Expenditure
* Most people have been taught

that losing weight s a matter of

simple math, like calories in and

calories out

* Experts are learning that this
decades-old strategy is inaccurate and
that, in fact, obesity is a multifactorial
disease, with a complex
pathophysiology

Role of Adipose Tissue

+ Adipose tissue contains a vast variety of cell types1

* Excess caloric intake induces cellular remodeling to accommodate
demand for triglyceride storage?

« Lack of cellular remodeling can cause cellular stress resulting in
inflammation and inability to accommodate increased triglyceride
load?

* Result: systemic ectopic lipid deposition (liver, muscle, pancreas)
leading to lipotoxicity
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Systemic Effects of Adipose Tissue Dysfunction

Dysfunctional Adipose Tissue Pro-Inflammatory Adipokines:
Normal Adipose Tissue o0 - T6RB
( \ f < TNF-a
L6

Anti-Inflammatory Adipokines:
+ Adiponectin - sFRPS

/™ Obesity / O
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NAFLD and NASH  Cardiovascular disease  Dyslipidemia
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Adiposopathy
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to adipose tissue dysfunction,
impairing adipogenesis and insulin
sensitivity!
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Obesity and Body Fat Distribution

« The pathology of obesity is closely VISCERAL FAT & SUBCUTANEOUS FAT
linked with body fat distribution

* Upper body,/visceral or ectopic fat e
accumulation is a much better =
predictor of comorbidities such as
insulin resistance and dyslipidemia el Standard type e

than total fat!
* Visceral fat is considered one of the
“ectopic” fat depots, along with?
+ hepatic,
« intramyocellular, intramuscular, and Visceralfat abesity Subcutaneous fat abesity
+ pericardial fat

oot e 171582, bl T
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Role of Energy Balance in Body Weight

Molecules Acting on Long-Term Energy Balance

Body Weight

Sncvintake

Ingestion of N o - Physical activity

Proteins @ - Dictinduced

<Fats §  thermogenesis

e (| \ | corrperaedmem
All energy comes from consumed When energy consumed
food and drink energy expenditure, 60-80% of

energy surplus is stored in fat

u

19

Role of Energy Balance in Body Weight

CARBOHYDRATE-INSULIN MODEL

CONVENTIONAL MODEL
cumonyine

 tstorge
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Role of Resting Metabolic Rate in

Energy Balance

* Humans take in energy through the intake of food and drink and expend
energy through the resting metabolic rate (RMR)—the thermic effect (TEF)
of food and physical activity®

+ The RMR is the energy expenditure required for maintaining normal body
functions and homeostasis. The RMR is proportional to body mass, in
particular fat-free masst

+ The components of energy balance influence each other and serve to
maintain a constant body mass. For example, when calorie intake is reduced,
the body responds by both stimulating hunger and reducing the RMR so that
less energy is expended:
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Peripheral and Central Signals
Controlling Energy Intake
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Appetite Regulation

* The brain is the master regulator of
food intake
+ Appetite is mainly regulated by HUNGER
three systems: g
+ Agouti-related protein (AGRP) neurons
that stimulate food intake
* Neurons in lateral hypothalamus that
increase food intake

* Neurons in the parabrachial nucleus that
suppress food intake

Hedoric
Eating.

[
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The Role of Hormones
0S80
Sty Hormones
HUNGER
o
Eating.
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The Role of Hormones
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The Role of Hormones
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Insulin

* Insulin is secreted by pancreatic B-cells. Its levels are also positively
correlated with body weight and adipose mass, and they provide a
negative feedback signal to the central nervous system1

« Like leptin, high levels of insulin result in reduced food intake;
obesity is characterized by insulin resistance and hyperglyr:emia2

+ According to some studies, increased insulin secretion contributes to
obesity pathogenesis by stimulating the adipocyte uptake of fatty
acids and glucose and the caloric storage in form of fat, while
concomitantly inhibiting Iipc)lysis3
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Biological Effects of Insulin
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The Role of Hormones
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Role of Sleep and Stress

30
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Pathways from Stress to Obesity
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Role of Stress in Obesity
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Sleep and Obesity
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Short Sleep Can Negatively Impact

Weight Homeostasis

« Multiple pathways are likely to I—'"‘”"“""”“"’
mediate the adverse effect of sleep

loss on the risk of obesity. Several of Appetite ho
these pathways interact with one I;’;;:E

another!

Another important mechanism is brain
glucose utiization, which appears to
be reduced after sleep deprivation?

4 Energyintake.
(especialyafer inner)

Positive energy balance
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How Does Lack of Sleep Affect the
Human Body?

Insufficient sleep and circadian misalignment are important metabolic stressors and are associated
with weight gain and obesity. .
Brief Sleep

Dctayed and reduced e Osturbed feling o hunr
orase ey
“secraion o ghrlin
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el
awakenings

“Mood intake
“Malorie content of the diet

Overweight/obesity
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Metabolic Adaptation
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Metabolic Adaptation

* The physiology of Y
weight loss creates
a tug of war in the
brain and body

* Metabolic adaptation is the
body's biological drive to
regain the body mass that
was lost

+ The body reacts by slowing
metabolism and altering
appetite-regulating
hormones

37

7/20/23

Thrifty Gene
Hypothesis:

Several thousand

Why Does This Happen?

Two Hypotheses:

ic Feeding Center — Adipostat:
en all our organs and CNS that would
the long term
s ranging from
¢ to the gut or
f

abli point’ o
imarily in the form of adipose tissue

and organ glycogen storage thresholds
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Hunger
hormone
increases

* Ghrelin

As the Body Loses Weight, Metabolic Adaptation
Occurs by Affecting Hormonal Changes

Satiety
(fullness)
hormones
decrease

« Amylin * GLP-1
«Insulin = PYY
« leptin  * CCK
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Metabolic Adaptation After Weight Loss

Leads to Decreasing the Resting Metabolic Rate and Lowering

Energy Expenditure

20%-30% 10% ~60%-70%

20%30% 10% ~45%-55%

Physical Thermic [ Resting metabolic

activity food effect ratet

‘Weight loss can reduce the resting metabolic:
rate by ~15% which consequently
decreased total energy expenditure™
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Difficulties of Long-Term Management

Metabolic Adaptation / Set Point Observation

+ Dopamine modula(es_motiva_tior\ and reward thus dopamine deficiency

eating to

for decreased activation

of dopamine!

* The action of GLP-1 is impaired in people with obesity even in those with normal
glucose tolerance, resulting in increased gastric emptying and decreased satiety

signaling?

* Thus, people with obesity have decreased dopamine receptors and decreased
GLP-1 action and are therefore less satisfied by food, have fewer feelings of
satiety, and are prone to eat highly caloric food to compensate?

L Wor e LTS 5572 S s O e X521
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Functional MRI Studies on Obesity

+ High-caloric processed foods can trigger the
addiction center of the brain in people
affected by obesity

« FMRI studies have demonstrated that
individuals with obesity exhibit greater BOLD
response in brain regions implicated in
motivation, craving, and reward-based
learning for highly processed foods like pizza,
chocolate and potato chips

+ Individuals with YFAS 2.0 food addiction also
show diminished BOLD response to
minimally processed foods

AAPA

as I v s
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Constellation of Factors Associated With APPA
Long-Term Weight Loss Maintenance in the
General Population of People With Obesity

Weight

|
maintenance %

Mot Ot e S s 6855
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Conclusions

An increase in body fat promotes adipose
tissue dysfunction and hormone changes that
result in adverse health and metabolic
consequences such as fatty liver, insulin
resistance, cardiovascular disease,
dyslipidemia, inflammation and joint disease.

Obesity is a multifactorial
disease attributed to
genetics, hormones,
medications and several
environmental factors.

Sleep and stress play key roles in obesity managemer
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THANK YOU
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