As especificidades das fosfolipases
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Arachidonic acid an some eicosanoid derivatives
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Aspirin, acetaminophen, ....

Inhibiting the enzyme cyclooxygenase

8 5 'C—OH

NAT T e Arachidonic acid
v CHa o

O ? _ --11 14 2
e SN NN e ® ’/, i \(MC_O
NSAID / ’
8@ &\/Cm

18 B i Che 0]
OH OH > s —/\/\(’Lo Leukotriene A4 —
_— Prostaglandin E1 ’04WWCH3
(PGE1) OH
— >  Thromboxane As
Eicosanoids

(b)



Lipidios: Funcoes Principais

Unidades que compde os triacilglicerdis e fosfolipidios
Acidos Graxos . Produgao de energia

I Precursores de eicosanoides

Triacilglicerdis —— Estoque de energia

Fosfolipidios __, Principal componente das membranas celulares

Componente de membrana celular

Esterois —» Precursor de acidos biliares, vitamina D
(Colesterol/

I Precursores de hormonios esteroidais
Esteres de Colesterol)



Steroid Hormones carry messages between tissues
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Vitamins D and A are hormone precursors
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Carotenodides
v Também atuam como importantes antioxidantes. Presentes
como pigmentos coloridos em diversos tecidos vegetais.

v Carotendides com um ou mais oxigénio sao chamados de xantofilas.

v Possuem estruturas que alternam ligacdes duplas e
simples.

v Estudos in vitro, indicam que os carotendides sao capazes
de sequestrar as EROs.

lycopene, Amax = 474 nm
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Vitamin A, its precursor, and derivatives
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It is estimated 124 million
children worldwide lack vitamin
A, putting them at risk of
ylpermanent blindness and other
dserious ailments.

Golden promise: The yellow rice has
the beta-carotene
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Vitamins E and K and the lipid Quinones are oxidation-reduction cofactors

CH;

(a)
Vitamin E: an antioxidant

(b)
Vitamin K,: a blood-clotting
cofactor lpbyl]mlumonu-

()
Warfarin: a blood
anticoagulant

(d)

Ubiguinone: a mitochondrial

electron carner (cocenzyme Q)

(n = 4-8)

(e)

Plastoguinone: a chloroplast
electron carrier (n = 4-8)

4]

Dolichol: a sugar carrier
(n = 9-22)
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Por que estudar os lipidios?



Fontes de Acidos Graxos

* Dieta
* Estoque de gorduras
e Sintese de outras fontes
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1-Stearoyl, 2-linoleoyl, 3-palmitoyl glycerol,
a mixed triacylglycerol



Como ocorre o transporte de Lipideos
na Circulagao Sanguinea “?



Acidos graxos livres s&o transportados no sangue
associados a albumina
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Triacilglicerol, Fosfolipideos e Colesterol e Esteres de Colesterol
sao transportados no sangue incorporados a lipoproteinas

Monocamada de

Apolipoproteina
Fosfolipideos ~polipop

Triacilglicerideos : Colesterol

Esteres de Colesterol




Lipoproteinas

Phospholipid
monolayer

Free (unesterified)
cholesterol

Triacylglycerols

Cholestery] esters
(a)

LDL

LDL (x180,000)

4 tipos principais

HDL ( x180,000)




Lipoproteinas

!

Phospholipid
monolayer

ApoB-100

Free (unesterified)
cholesterol

Triacylglycerols

Cholestery] esters
(a)

LDL (x180,000)

(b)

TABLE 21-2 Major Classes of Human Plasma Lipoproteins: Some Properties

Composition (wt %)

HDL ( x180,000)

Lipoprotein Density (g/mL) Protein Phospholipids Free cholesterol Cholesteryl esters Tnacylglycerols
Menos denso  cpylomicrons <1.006 2 9 1 3 85
VLDL 0.95-1.006 10 18 7§ 12 50
LDL 1.006-1.063 23 20 8 37 10
HDL 1.063-1.210 55 24 2 15 4
| =————————

Mais denso

Source: Modified from Kritchevsky, D. (1986) Atherosclercsls and nutrition. Nutr int 2, 290-297.



Lipoproteinas

Quilomicrons — Sintetizados na mucosa intestinal. Transporta lipideos da
dieta do intestino para outros tecidos. TG sao hidrolisados
fornecendo acidos graxos para os tecidos.

VLDL — Sintetizados no figado. Transporta TG e colesterol do figado
para outros tecidos. Origina IDL e LDL.

LDL(mau) — Formado a partir da VLDL. Ricas em colesterol. Transporta
colesterol para os tecidos extra-hepaticos.

HDL(bom) — Sintetizado no figado e intestino. Sequestra o colesterol de
tecidos extra-hepaticos sob a forma de ésteres de colesterol e
leva até o figado.



Fats ingested
in diet

\ \ Fatty acids are oxidized
as fuel or reesterified
- for storage.

e

Gallbladder / Myocyte or
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@ Bile salts emulsify
dietary fats in the
small intestine, forming Lipoprotein lipase

mixed micelles. i

~ (® Lipoprotein lipase,

activated by
apoC-II in the capillary,
releases fatty acids and

Cenlawy glycerol

@ Intestinal lipases
degrade triacylglycerols. )
Intestinal

mucosa @ Chylomicrons move

through the lymphatic

system and

bloodstream

®) Fatty acids and other breakdown . to tissues.
products are taken up by the Chylomicron

intestinal mucosa and converted

into triacylglycerols. @ Triacylglycerols are incorporated,

with cholesterol and apolipoproteins,
into chylomicrons.
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FIG. 5. Oxidative modification hypothesis of atherosclerosis
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Endothelial Leukocyte Endothelial Leukocyte
permeability migration adhesion adhesion

Adherence and Adherence
Smooth-muscle Foam-cell  T-cell aggregation of ~ and entry
migration  formation _activation platelets  of leukocytes

Macrop;hage Formation of  Fibrous-cap formation
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Analise de Lipidios

® Extracao com solventes organicos

@® Separacao dos tipos de lipidios

® Deteccao e analise



Analise de Lipidios
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@® Separacao dos tipos de lipidios

® Deteccao e analise



Aumento da Poloridade

Solventes Organicos

Hexano <=

Benzeno

Tetracloreto de carbono
Cloroférmio
I?iclorometano G
Eter etilico

Acetato de Etila

Acetona
Acetonitrila
Etanol
Metanol

Agua

++APOLARES



Extracao de Lipidios

Tissue

homogenized in
chloroform/methanol/water

Water

Methanol/water

Chloroform



Analise de Lipidios

® Extracao com solventes organicos

@® Separacao dos tipos de lipidios

® Deteccao e analise



Separacao dos Tipos de Lipidios

Tiasue
homogenized
chloroform'methanol'wator

Water

Methanolwater
Chloroform

(b) lc )

Cromatografia de Adsorcao

Coluna

Placa ou TLC (Thin Layer Chromatography)

Neutral Polar Charged
lipids lipids lipids



Cromatografia de Adsorcao

Principio: Separacao de mistura de compostos baseado nas diferencas
de afinidade dos varios componentes de uma mistura entre o solvente
utilizado (fase movel) e a substancia suporte (fase estacionaria)



Cromatografia de Adsorcao

Principio: Separacao de mistura de compostos baseado nas diferencas
de afinidade dos varios componentes de uma mistura entre o solvente
utilizado (fase movel) e a substancia suporte (fase estacionaria)

Fase Movel

Fase Estacionaria

—
_ > interagéo com e e eeseenre

—>
—>

—>
— > interagéo ome seemere




Cromatografia de Adsorcao

Tipos de cromatografia

—>
—>

- Ii | " Fase Movel

Fase Estacionaria

Liauida Placa ou TLC
q , P
(Cromatografia Liquida)
NG c

Fase Movel \
Gas

(Cromatografia Gasosa)

oluna



Cromatografia em Placa ou TLC

Amostra: Gema de ovo

Esteres de Colesterol

Triacilglicerois| <@ @D
Acidos Graxos @@

Colesterol| <> @D

Fosfolipidios -
@ L

Padrdo Amostra

LI

Hexano/lsopropanol/Acido Acético (90/10/1)




Cromatografia em Placa ou TLC

Amostra: Gema de ovo

Esteres de Colesterpl <=
Triacilglicerois| <@ @
Acidos Graxos @@

Colesterol| <@ @
Fosfolipidios -
L L

Padrdo Amostra

® ®
Padrdo Amostra

LI

LI

Colesterol+Triacilglicerodis

Fosfatidiletanolamina

Fosfatidilcolina

Hexano/lsopropanol/Acido Acético (90/10/1) Cloroférmio/Metanol/Agua (65/35/5)



Analise de Lipidios

® Extracao com solventes organicos

@® Separacao dos tipos de lipidios

® Deteccao e analise



Medida do Rf
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=
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R= = 0.90
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Separacao dos pderpton

chromatography }_F‘/O
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Analise de Lipidios - Resumo

Tissue
homogenized in
chbroform/methand water
' (a) t_ Water
Mothanol water

> Extracao
¥ o
J —||| Separagao dos tipos de lipidios
L
o

Hidrdlise

Separacao e analise dos acidos graxos




