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Lipoproteins

» Lipoproteins = complexes that transport hydrophobic lipids in blood
(Hydrophilic environment)

Cholesterol >

Chylomicrons VLDL IDL LDL HDL
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Lipoprotein
Chylomicrons

VLDL (Very Low-Density
Lipoprotein)

IDL (Intermediate Density
Lipoprotein)

LDL (Low-Density Lipoprotein)

HDL (High Density Lipoprotein)

Main Content

Dietary TAG

TAG (endogenous)

Intermediate

Cholesterol

Protein-rich and Cholesterol
rich (after peripheral tissues)

Function

Transport TAG from intestine
— tissues

Liver — peripheral tissues

VLDL remnant

Deliver cholesterol to cells

Reverse cholesterol transport
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Structure of Lipoproteins

. Apoproteins
Structure: PP
integral /|

/// / |

/

« Core (hydrophobic):
triacylglycerols (TAG),
cholesteryl esters (Fat soluble
vitamins as well!)

e ’ L "
° ° / './ N . RPN
« Surface (amphipathic): ey’ AN
phosphol]p]ds’ free Cholesterol, Amphipatic Hydrophobic = Amphipatic
shell; C core; TAG, CE  shell; PL

apoproteins — —
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Apolipoprotein
Apo B-48
Apo B-100

Apo C-ll
Apo E

Apo A-I

Apolipoproteins!!!

Lipoprotein Function
CM and remnants Structural protein for
(unique to CMs) chylomicrons
VLDL, IDL, LDL Binds LDL receptor

Activates lipoprotein lipase
(LPL) — TG breakdown

CM, VLDL, HDL

CM remnants, IDL, HDL

(present in CM/VLDL) ~ Mediates uptake by liver

Activates LCAT — cholesterol

DL (Ui e lnloL) esterification
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Dietary fat

|

YY)
| lm | I

Chylomicrons
(E, C-ll, B-48)

LP Lipase

(Fatty acid)

|

Adipose tissue and muscle

Remnants
(E, B-48)

VLDL

(E, C-ll, B-100)

IDL
(E, B-100)

'

LP Lipase

(Fatty acid)

|

Adipose tissue and muscle

HDL Released from
liver and small
intestine (A, C, E)

LCAT

Extra hepatic
tissues

Deliver cholesterol
to liver and steroidogenic
tissues via SR-B1

LCAT = lecithin cholesterol acyltransferase
CETP = cholesterol ester transfer protein
SR-B1 = scavenger receptor B1

Figure I-15-5. Overview of Lipoprotein Metabolism
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Chylomicron Metabolism

Dietary fat
Formed in intestine — carry dietary lipids ly o
* Enter lymph — blood Intestine Doy €
» Acquire Apo C-1l & Apo E from HDL ' X
2o ~
In tissues: Chylomicrons
+ LPL hydrolyzes TAG — FA + glycerol |18 B | ciiB
 FA — uptake by muscle/adipose v ‘_J 1
(% LA
Remnants: ey T v L.;
» Taken up by liver via Apo E receptors ‘Fanylac'd’
Adipose tissue and muscle Adipos
study }:{




VLDL — Metabolism I

~ 20%
R B@ﬁ
Liver secretes VLDL (TAG-rich) . . ° &
o L lpase
LPL removes TAG — VLDL — IDL — LDL N
— -

LDL:
« Rich in cholesterol % |& ciLEi00 | &Bio <‘ HDL (chol
« Delivers cholesterol to cells via LDL receptor i N

(Apo B-100) ©

+  ~60-80% returns to liver v
LP Lipase —

F
Ll el LCAT = lecithin ¢
‘ CETP = choleste

Adipose tissue and muscle | SR-B1 = scaven
sTUOY }:{




HDL & Reverse
Cholesterol Transport

HDL collects cholesterol from peripheral tissues

Key mechanisms:
- ABCA1 transporter — cholesterol efflux
- LCAT — esterifies cholesterol
- SR-B1 receptor — uptake by liver

Function:
« “Good cholesterol” — removes excess
cholesterol

~ 80% HDL Released from
[ j 0% liver and small
. intestine (A, C, E)
LDL l
(B-100) V'
BN Hepatic L LCAT
lipase

Extra hepatic
tissues

|

IDL <., | HDL (cholesterol ester-rich)

) (E, B-100)

"'. CETP .-: \
OL Deliver cholesterol
- ~ to liver and steroidogenic
e : tissues via SR-B1

tty acid)
yl LCAT = lecithin cholesterol acyltransferase

CETP = cholesterol ester transfer protein
sue and muscle | SR-B1 = scavenger receptor B1
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Lipoprotein Lipase (LPL)

triacylglycerols m—————sss—) free fatty acids (FAs for storage and

(TAG) | PL energy )+ glycerol
Acts on lipoproteins: Regulation:

Chylomicrons (dietary TAG)  Insulin 1 LPL activity

ONLY VLDL! (endogenous TAG) (especially in adipose tissue)
Key apolipoproteins: Location:

Apo C-ll — activates LPL .

Bound to capillary endothelium
Apo C-lll — inhibits LPL

(clinical relevance)
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Hyperlipoproteinemia

Type Defect Lipoprotein 1
Type | LPL / Apo C-ll deficiency Chylomicrons

Type lla (includes familial

hypercholesteremia) LDL receptor defect LDL
Type lIb 1 VLDL + LDL Mixed
Type lli Apo E defect IDL remnants
Type IV T VLDL TAG 1
Type V 1 VLDL + chylomicrons Severe TAG 1

(mentioned in Mark’s and the syllabus, but shouldn’t be too high yield
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Vitamins

Vitamin Proper Name Main Functions
A Retinol (retinal, so retinoic acid) Vision (rhodopsin), eplth.ellal function, gene
expression
Calcitriol (Milk (Vit D) is good for bones Ca?* & PO, 3 homeostasis, bone
D . : : e
—> bones have calcium - calcitrol) mineralization
E Tocopherol Antioxidant
K Phylloquinone, Menaquinone carboxylation of clotting factors (ll, VII, IX,
(Qu(K)inone) X), coagulation
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Eicosanoids

20-carbon fatty acids (mainly arachidonic acid)

4 1 _8 . COOH
o /NN NV V V VeV
Y o

20
w6, 20:4, all-cis A>81L.14

Functions:

* Inflammation (pain, swelling,
fever)

* Blood clotting (thromboxanes)

* Smooth muscle contraction and
regulate BP




Diet
(essential fatty acids)

Linoleate

'

Arachidonic acid

l O

]
O ~OC-R,

R -

~0Q =(P)~Choline
Membrane phospholipid

Sy n t h e S'i SO f e

cyt .
odies et _( Y VNS
poxides ¢ ~~~~-~
\\—/\—/\/\/
-
d ® Lipoxypenase .~ Arachidonic acid
o (C204,A5811.14)
11 3 7 O COO0
7 NN 5
3
Cyclo-oxygenase
14 ChAy @ Aspirin and other NSAIDs
Leukotrienes l

mOH Ommg
o ,

/

0 "OH

Oaasan Z PGH,
TXA, OH
Thromboxanes / / \
PGE, PGF,, PGA, PGl,
l prostacyclin) |
|
Prostaglandins
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* COX-1: constitutive — normal functions
Arachidonic acid (released

via phospholipase A2)

(e.g. gastric protection)

* COX-2: inflammation, pain, fever

Cyclooxygenase (COX —
y yg ( ) Steroids inhibit
3

phospholipase A2,

NSAIDs (e.g. so no Arachidonic

aspirin) acid produced

inhibit COX

enzymes Lipoxygenase (LOX)

thromboxane (TX)

Prostaglandins (PG) Leukotrienes
Different PGs can have different/opposing ‘LT!
effects S'I'Udg *




Naming fatty acids

Lipid shorthand (start from Delta A Nomenclature (Start
CH3 side!!l) from COOH side!!!)
Starting
carbon of Nur:fber
leblals carbons
bonds
Number
of
N“mfber double .
0 bonds Location (and number)
carbons of double bonds

w is a sleeping 3 so
CH3 end

K

study







	Slide 1: Lipids pt.2
	Slide 2
	Slide 3: Lipoproteins 
	Slide 4
	Slide 5: Structure of Lipoproteins 
	Slide 6: Apolipoproteins!!! 
	Slide 7
	Slide 8: Chylomicron Metabolism 
	Slide 9: VLDL → LDL Metabolism
	Slide 10: HDL & Reverse Cholesterol Transport
	Slide 11: Lipoprotein Lipase (LPL)
	Slide 12: Hyperlipoproteinemia
	Slide 13: Vitamins
	Slide 14: Eicosanoids
	Slide 15: Synthesis of eicosanoids
	Slide 16
	Slide 17: Naming fatty acids
	Slide 18

