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Tecido Adiposo Branco




HECICOAGIPDOSORBINICO

- Isolamento e protecao
mecanica

- estogue de energia
(sintese e degradacdo de
TAG)

- 0rgdo endocrino

- varios tipos de celulas e
varias localizagoes




Conteludo de TAG

Lipogénese Lipolise




INSULINA: principal
hormonio anabolico e
anti-catabdlico
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Sintese de acidos graxos
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Sintese de acidos graxos
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insulina
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Insulina estimula a
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INSIDE CAPILLARY

Chlyomicron

Apo C-l

LIPOPROTEIN
LIPASE

Endothelial surface
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ENDOTHREUAL CELL




LPL secreted by
parenchymal cell
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HSPG: Heparan sulfate proteoglucano

N Engl J Med 2017; 376:1647-1658

A lipase lipoproteica (LPL) é secretada
pelas células dos tecidos adiposos e
musculares.

Em seguida, no espaco intersticial, a
lipase lipoproteica é capturada por
GPIHBP1 na superficie basolateral das
células endoteliais.

GPIHBP1
(glycosylphosphatidylinositol-
anchored high-density lipoprotein
binding protein 1)

GPIHBP1 é expressa na superficie das
células endoteliais capilares

GPIHBP1 se liga a lipase lipoproteica
nos espa¢os intersticiais e a
transporta através das células
endoteliais para o lumen capilar

A lipase lipoproteica hidrolisa os
triglicerideos presentes nas
lipoproteinas VLDL e quilomicrons
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TECIDO ADIPOSO
Acoes da insulina

| LIPOGENESE:| acetil-CoA carboxilase
acido graxo sintase

| gliceroneogenese

| Formacao do glicerol-3-P pela via glicolitica
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Lipolise :
Mecanismo mais

detalhado




Hidrolise do Triacilglicerol

norepinephripe glucagon
~ Glucagon

\ ' l receptor

TG

Desnutrin/ATG
,q DG

e,

Vazquez-Vela ME, Torres N, Tovar AR. Arch Med Res. 2008 Nov;39(8):715-28. Review
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CONTROLE HORMONAL
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TECIDO ADIPOSO

Acoes do Glucagon

Aumenta a liberacao de acidos
graxos e glicerol
PKA fosforila e estimula :
- Lipase Hormoénio-Sensivel
- Perilipina

l LIipogenese
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Alterado de Bartness, J.C. Invest.110: 1235 -
1237 (2002)
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Fic. 4. Effect of cold (4°C) exposure on concentration of plasma
FFA, plasma glycerol, and blood glucose in control and deafferented
rats. Each point is average of 8-18 observations. Vertical brackets
represent standard error.



Além do tecido adiposo
branco, existe tambem o

0
gual apresenta caracteristicas
peculiares, como muitas
mitocondrias , multiplas
goticulas de gordura e a
presenca da proteina UCP1
(ou termogenina) na
membrana interna das
mitocondrias, conferindo a
este tecido a capacidade de
produzir calor (capacidade
termogenica).
s
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White adipose tissue (WAT) Brown adipose tissue (BAT)

mitochondria
Myf 5

fat droplet multilocular fat drople

energy storage/ fatty acid oxidation/
release thermogenesis

White adipocyte Brown adipocyte

GOTO et al., 2016




Tecido M/ipw‘o marrom: O que é7 Como é7

Estrutura

.' e A

white adipos?ﬁsue
7 -

cytoplasm with
lipid droplets

nucleus

mitochondria

nucleus

http://www.lab.anhb.uwa.edu.au; Lentz, ATL. Cell Fine Structure: An Atlas of Drawings of Whole-Cell Structure, W. B. Saunders, 1971



. P

Figure 5 Light microscope image of white adipose tissue (A) and brown adipose tissue (B).



Mecanismo de agio das UCPs

Glucose

Fatty /////,,,-—»~444444————4444444444444444""""""""""""“““““““““““‘*
acids - - - Mitochondrial

outer membrane

Intermembrane
space

Mitochondrial
inner membrane

Mitochondrion

Work

(anabolic processes,
transport, cell mobility,
maintenance of ion
gradients, and so on)

Krauss et al. Nature Reviews, 2005 (figura adaptada)



O processo de “Browning”

O = Bl
80
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Localizagéo: Tecido adiposo branco Tecido adiposo branco Tecido adiposo marrom
Fungao principal: Armazenamento de energia Producéo de calor Producéo de calor



Como o sistema nervoso regula a
funcao Termogénica do TAM ?



brown adipocyte



Tecido W/}'f?wo marrom: Qual a sun ﬁmgﬁo?

Funcao

40 S\m Pa tho

4d"P6cito marrom



A Temperature (°C)

Tecido adiposo marrom de rato

0.9 -
0.6
0.3

0.0 -

Control

NE infusion
| 3 min

Brito, M.N. et al. J. Nut. 122: 2081-2086, 1992.



Tecido mﬁ'[aw'o marvom: Onde fica? Quem tem?

Localizagao

Proximo do coracao, dos grandes vasos e dos rins.

Recém-nascido

cervical

interscapular

axillary
periaortic

perirenal

pbmo.wordpress.com



Localizacao do Tecido Adiposo Marrom
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TAM no homem adulto

The NEW ENGLAND JOURNAL of MEDICINE
N ENGLJ MED 360,15 NEJM.ORG APRIL g, 2009

ORIGINAL ARTICLE

Identification and Importance
of Brown Adipose Tissue in Adult Humans

Aaron M. Cypess, M.D., Ph.D., M.M.Sc., Sanaz Lehman, M.B., B.S,,
Gethin Williams, M.B., B.S., Ph.D., llan Tal, Ph.D., Dean Rodman, M.D.,
Allison B. Goldfine, M.D., Frank C. Kuo, M.D., Ph.D., Edwin L. Palmer, M.D.,
Yu-Hua Tseng, Ph.D., Alessandro Doria, M.D., Ph.D., M.P.H., ‘-’N‘g‘:ﬂi;‘; ‘;:i;:’:';%é:;‘;” E
Gerald M. Kolodny, M.D., and C. Ronald Kahn, M.D. T

Functional Brown Adipose Tissue

in Healthy Adults

Kirsi A. Virtanen, M.D., Ph.D., Martin E. Lidell, Ph.D., Janne Orava, B.S.,
Mikael Heglind, M.S., Rickard Westergren, M.S., Tarja Niemi, M.D.,
Markku Taittonen, M.D., Ph.D., Jukka Laine, M.D., Ph.D., Nina-Johanna Savisto, M.S.,
Sven Enerbick, M.D., Ph.D., and Pirjo Nuutila, M.D., Ph.D.

The NEW ENGLAND JOURNAL of MEDICINE
N ENGL ) MED 360;15 NEJM.ORG APRIL g, 2009

ORIGINAL ARTICLE

Cold-Activated Brown Adipose Tissue
in Healthy Men

Wouter D. van Marken Lichtenbelt, Ph.D., Joost W. Vanhommerig, M.S.,
Nanda M. Smulders, M.D., Jamie M.A.F.L. Drossaerts, B.S.,
GerritJ. Kemerink, Ph.D., Nicole D. Bouvy, M.D., Ph.D.,

Patrick Schrauwen, Ph.D., and G.J. Jaap Teule, M.D., Ph.D.




PET +CT

PETICT
scanner

Tomografia por emissao de positron (PET)
(atividade)

=

Tomografia computadorizada (CT)

: FET image CT image
(anatomia) d d

http://www.nepetimaging.com; http://nuclearmedicine.stanford.edu; Cypess et al. N Engl J Med., 2009

Fused PET/CT image



Tecido W/ipom marrom: Qual a sua ﬂmgﬁa?

Funcao

Cold Exposure  Thermoneutral Conditions
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Exposi¢ao ao frio

Individuos magros

Individuos sobrepeso ou obesos




Fatores gue aumentam a atividade

* Dieta hipercalorica (“cafeteria”
* Frio
e T3
* Insulina

 Agonistas beta-3 adrenergicos
(aumento da

atividade do SNS)



res que Inibem a atividade do

eta rica em proteinas e pobre
carboidrato

« Jejum
 Desnutricao
 Beta-bloqueadores
e Glicocorticoides
» Gestacao e lactacao




BATocinas
Mediadores da comunicacio inter-orgios

Liver Skeletal Muscle

Gluconeogenesis Fatty Acid Uptake
FGF21 Glucose Uptake

Brown Adipose Tissue (BAT) ¢
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Heart

""""""""""" Resident-BAT-Immune
Cells (Macrophages,
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Paracrine Batokines:
IL-6
LV hemodynamics
fCardiomyocyte respiration g)ég"-:: Yang et Gl, 2022
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Proliferation Clonal expansion Early differentiation Terminal differentiation

Proliferation
arrest

)
"

Preadipocytes | Preadipocytes Preadipocytes Immature adipocyte Mature adipocyte

Preconfiuent Confluent Several mitofic divisions Growth arrest Transcription of C/EBPa, C/EBPp,
Induction of C/EBPp and C/EBPS |  Induction of C/EBPa and PPARy |  PPARy, and typical adipocyte genes

M =

Cebpa

Other

Genes

C/EBP-Response DR1 -
Element

Early adipogenesis Mature adipocyte

Figure 6 Differentiation of preadipocytes into adipocytes. (A) Scheme of the transition process from preadipocyte to mature
adipocyte including the different stages. (B) Sequential model of transcriptional control during adipogenesis.




