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UNDER WEIGHT <18.5
NORMAL 18.5 — 24.9
OVER WEIGHT 25.0 — 20.9
OBESE 30.0 — 34.9
OBESE 35.0 — 39.9
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Anatomic differe
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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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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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— Sex: women more usgé)tible
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White adipose tissue
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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.
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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
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Metabolic Changes in Obesity
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