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» Obesity is associated with a hig
 Diabetes mellitus ™
: Hyperchofes*olemia
« High plasmg triglycerides
« Hypertengion

-~ » Cancer
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« Mortality




‘height, '
nd amount of
body fat in an
individual

Body mass index
18.5 25 30

UNDER WEIGHT <18.5

NORMAL 18.5 — 24.9

OVER WEIGHT 25.0 — 20.9
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Anatomic ¢

Large amounts
of visceral fat

upper body
obesity




Anatomie ¢

: )( Small amounts
of visceral fat

haped,” or

lower body
y/ obesity

obesity
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or gluteal region
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eal-femoral region
ot the total fat in the
bod 4
Visceral Fat / ¥ |
. Composed of omental and mesenteri¢ fa
present in clos?ﬁssomatlon with digestiy
tract 74 | E .



Biochemice

Smaller cells Larger cells

More responsive to Less responsive
hormones (both to hormones
visceral and
subcutaneous)

Release substances via Release substances to
portal vein to the liver circulation with no
effect on the liver
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» Fat cells, once gained, are never
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Modest weight gain or loss in a non-
obese person mainly affects the size
but not the number of adipocytes.

Pre-
adipocyte

When adipocytes
reach their maximum|
size, further weight |
gain is achieved by
recruitment

and proliferation

of new pre-
adipocytes.

Weight
gain

Weight reduction is difficult after cell
proliferation has occurred because
the fat cells must become smaller
than their normal size.
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Factors contril

al tendency

‘ ental and behavioral
— Sex: women more usgé)tible

— Activity: lac of phy 1'i'_(:a/1' activity
— Psychogenic: gmotional
deprivation/depression

— Alcohol problem drinking
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Causes of

— Social intefaction

— Enviformental factors
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I3 Undernourished

Hypothalamus

Hypthal
hormonal

Efferent signals:

- Increased appetite

- Decreased energy
expenditure

nals, circulating }/fﬁ

‘ I}%activate
efferent neural signals =i

. : > .
- Adipocytes also funetion as endocrine
SIE

Afferent satiety
and adiposi
signa|sp &y Efferent signals:
- Decreased appetite
- Increased energy
expenditure

» They release mdhny regulatory

molecul
~+ Leptin, adiponectin, resistin
o

- er factors (such as the availability of
palatable, energy-dense foods and poor
food choices) mediated by complex

| pathways




Leptin causes overweight mice to lose
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Leptin &

atabolic rate and

Plas eptin le el 8 em proportl
adipose tissue mas:

Two mechanf’ s by which this lep
adiposity.balance is lost:

1. Leptin Tesistance
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White adipose tissue

Y~ "\

Leptin signaling
(hypothalamic
leptin action) D — —

A 4

Brain
[ (LEPR)
> Growth —— Food intake
> Energy expenditure “— Adrenal corticosteroids
> Glycaemic control

“—> Reproduction

Figure 1| Leptin action. Cells of white adipose tissue
secrete leptin in approximate proportion to their
triglyceride content. Circulating leptin binds to the long
form of the leptin receptor (LEPR) in the brain and, in doing
so, promotes growth, energy expenditure, glycaemic
control and reproduction. Leptin also suppresses food
intake and the production of adrenal corticosteroids.
Leptin also influences the production and function of
immune cells.




Individuals with
normal body weight
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The LEPR-STAT3 pathway

Leptin + Receptor (LEPR) - Activates
JAK2 - Phosphorylaion of LEPR tysorine

residues (Y085, Y1077, Y1138)

Y1138 - Activates STATS3 transcription
factor 2 Gene expression - Control of
energy balance

STAT3 - activates suppressor of cytokine
signaling 3 (SOCS3) - Binds to Y985 -
Inhibits leptin signaling




PTP1B from WAT and TCPTP -
dephosphorylate JAK2 and STAT3

In obese individuals (DIO)

Increased adipose mass = increases leptin
levels - high LEPR signaling - increased

expression of SOCS3, TCPTP and PTP1B -
Decrease the amplitude of leptin response

PTP1B (Protein tyrosine phosphatase 1B)
TCPTP (T cell protein-tyrosine phosphatase)




Individuals with
diet-induced obesity (DIO)

DIO and increased
adipose tissue

* IRS proteins
* SH2B1

38 B O 1AT3




In lean individuals
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Metabolic Changes in Obesity
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Benefits of weig
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bod pressu
t C lgycerols
Lower blood glucosefevels

* Increase in HDE evels
 Decreased Pri/ality

+ Beneficial@hanges in BMR
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* Decreased energy requirement

Wight loss is




Treatmer

Ity combined wit
decreases level of o
ces

1sk oftheart disease
diabetes =~ =~ .

» Dieting V/ 7 ¥
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