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Situacoes Fisiologicas de Demanda
Energetica

Jejum
Frio

EXxercicio
Hipoxia

Estresse Cirurgico e
Psicologico



Valor de referéncia da glicemia de
( jejum

100 mg/dL




Sinais e sintomas associados a

hipoglicemia

Blood glucose (mg/dL)
80 Decrease insulin secretion
70 | | Increase glucagon, epinephrine, ACTH, cortisol and GH
50 | | Palpitation, sweating
Y
40 Decrease cognition, aberrant behavior, seizures, coma

Neuronal cell death
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Receptor do glucagon

e L L L I IIIIIT
Adenilato \

icl Pllllﬂl.llllllllllli
ciciase /

Proteina G



Glicogénio

Fosforilase
Inativa Ativa-PO4

QL F7

Glicogénio > Glicose
<

4 B

Ativa . ~_. Inativa-PO4
Glicogenio

Sintetase



GLUCAGON
(Efeitos Metabolicos)

Glicogenolise |
Neoglicogénese 1
Glicolise |
Lipolise 1

Cetogénese 1



CATECOLAMINAS




ADRENALINA
(Efeitos Metabolicos)

Glicogendlise 1
Neoglicogénese 1
Glicolise 1
Lipolise 1
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Captacao de Glicose no Musculoe TA |



ACOES DAS CATECOLAMINAS NO
METABOLISMO INTERMEDIARIO
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Inibem a proteolise muscular

Estimulam sintese proteica



Etfects of oral administration of [3,-

agonists
Animal Body Weight ~ Muscle Weight
(%) (%)
Cattle + 10 + 10
Chicken + 2 + 2
Pig + 4 + 4
Lamb + 15 + 25

Adapted from Mersmann (1998)
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Sindrome de Cushing
!

Harvey Cushing
(1869-1939)

Bull. Johns Hopkins Hosp. 50: 137-195, 1932



Os substratos para a NEOGLICOGENESE siao
mobilizados pelos glicocorticoides
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Efeitos do cortisol no metabolismo lipidico
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Producéao hepatica de glicose
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Utilizacao de glicose
(musculo esquelético e tecido adiposo)



( Definicdo de Resisténcia a Insulina
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Obesity Trends™ Among U.S. Adults
BRFSS, 1991

(*BMI =30, or ~ 30 Ibs overweight for 5' 4” woman)

DNO Data D <10% . 10%—14% .15%—19%




Obesity Trends™ Among U.S. Adults
BRFSS, 1992

(*BMI =30, or ~ 30 Ibs overweight for 5' 4” woman)

D No Data D <10% . 10%—14% .15%—19%




Obesity Trends™ Among U.S. Adults
BRFSS, 1993

(*BMI =30, or ~ 30 Ibs overweight for 5' 4” woman)

DNO Data D <10% . 10%—14%. 15%—19%




Obesity Trends™ Among U.S. Adults
BRFSS, 1994

(*BMI =30, or ~ 30 Ibs overweight for 5' 4” woman)

DNO Data D <10% . 10%—14% . 15%—19%




Obesity Trends™ Among U.S. Adults
BRFSS, 1995

(*BMI =30, or ~ 30 Ibs overweight for 5’ 4” woman)

No Data

<10% . 10%-14% .15%—19%




Obesity Trends™ Among U.S. Adults
BRFSS, 1996

(*BMI =30, or ~ 30 Ibs overweight for 5’ 4” woman)

D No Data D <10% . 10%—14%. 15%—19%




Obesity Trends™ Among U.S. Adults
BRFSS, 1997

(*BMI =30, or ~ 30 Ibs overweight for 5’ 4” woman)

[ [No Data [ | <10% [[] 10%—-14% JJj 15%-19% [ | 220




Obesity Trends™ Among U.S. Adults
BRFSS, 1998

(*BMI =30, or ~ 30 Ibs overweight for 5’ 4” woman)

[ [NoData [[| <10% [[] 10%-14Jj] 15%—-19% [ |>20




Obesity Trends* Among U.S. Adults
BRFSS, 1999

(*BMI =30, or ~ 30 Ibs overweight for 5’ 4” woman)

[ [NoData [ | <10% [[] 10%-14JjJ15%-19% [ | 220




Obesity Trends* Among U.S. Adults
BRFSS, 2000

(*BMI =30, or ~ 30 Ibs overweight for 5’ 4” woman)

[ [NoData [ ] <10% [[]  10%-14ff] 15%-19% | | 22(




Obesity Trends* Among U.S. Adults
BRFSS, 2001

(*BMI =30, or ~ 30 Ibs overweight for 5’ 4” woman)

[ [NoData [ | <10% [[] 10%-14JJ] 15%-19%[ | 20%-24% [ 225%




Obesity Trends™ Among U.S. Adults
BRFSS, 2002

(*BMI =30, or ~ 30 Ibs overweight for 5’ 4” woman)
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Source: Behavioral Risk Factor Surveillance System, CDC



Obesity Trends* Among U.S. Adults
BRFSS, 2003

(¥*BMI =30, or ~ 30 Ibs. overweight for 5’ 4" person)

NoData []|<t0% [ 10%44% [15%19% [ ]20%-24% [ 225%

Source: Behavioral Risk Factor Surveillance System, CDC.




Obesity Trends* Among U.S. Adults, BRFSS 2009

(*BMI 230, or ~ 30 Ibs. overweight for 5' 4" person)

NoData [ | <10% [T 10%-14% [15%-19% [ ]20%-24% [ 25%-20% [ =30%

Source: Behavioral Risk Factor Surveillance System, CDC.



E ALMOST 4 IN 10 ADULTS ARE PREDICTED

TO BE OBESE BY 2035

Healthy Weight ' Overweight ’ Obese

S8% 29%

Around 3 in 10 adults are obese.

Around 4 in 10 adults will be obese.
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Por que a obesidade
causa resistencia ?









P4 5P, PI3.4,5P,




Pl4 5P, PI3 4,5P,




insulina

Pl4,5P, P13,4,6P,

CIOI0,

PDE-3B
(Reduz cAMP)
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A gordura ectodpica interfere com a via
de sinalizacao da insulina

Adipose tissue

il i rilled
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" \ PKC-6 Ji IKK

- | Glucose metabolism & Insulin resistance



A gordura ectopica aumenta o
estresse oxidativo

Mitochondrial
dysfunction

—_ =




ido Adiposo Branco

Tipos de Tec
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Adipocinas no Obeso
(proteinas secretadas pelos adipocitos)

Leptina |
Resistina 1

Adiponectina |
IL-6 1

TNF-alfa 1



Fator Inflamatorio



A obesidade € caracterizada por um
estado de inflamacao cronica

Adipose tissue
Macrophage
?

PKC-8 JNK IKK

@ > | Glucose metabolism & Insulin resistance Kisulln reslstinca

TRENDS In Endocrinology & Matabalism




O TLR-4 é o elo de ligacao entre 0s
AGLs e a inflamacao em adipocitos
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Shi H. J. Clin. Invest. 2006



A Lean state

hyperphagia
lack of exercise

Adiponectin{

N I-107

normal adipocytes hypertrophied adipocytes insulin-sensitive tissues



Papel dos lipidios na patogénese da RI
em obesos

1-Induzem disfuncao, mitocondrial par meio da producao de
EROS

2-Leyam a formacao intracelular de derivados do metabolismo
dos AGLs (DAG e Ceramida)

3-Aumentam a secrecao de adipocinas circulantes associadas
a Rl

4-Estimulam a producéo de citocinas por macrofagos M2




Como combater o
problema ?



Continuous High-Intensity
Endurance Interval
Training Training
1 Ca* I/ =~ ATP ==> AMP
l . )
CaMK PGC-10 de—— AMPK
increase in increase in increase in increase in
fat oxidative GLUT4and mitochondrial slow-twitch
capacity glycogen density muscle

function



Efeito do exercicio agudo na captacao de
glicose induzida pela insulina:
Papel da AMPK

Glucose Uptake by Human Thigh Muscle
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