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Lipid and Carbohydrate Metabolism in the Liver

In the fed state, 
carbohydrate can be 
converted to fat and 
exported via VLDL

In the fasted state, 
fatty acids are 
oxidized to produce 
energy and ketone 
bodies are exported 
as fuel for other 
tissues

Cholesterol is the 
precursor of bile 
acids that are used in 
fat digestion in the 
gut



Lipid Digestion

Digestive enzymes 
from the pancreas are 
activated by bile salts 
to convert TG to fatty 
acids and 2-MG

Intestinal cells 
resynthesize TG and 
export chylomicrons 
into circulation

Most of the bile salts 
are returned to the 
liver for reuse
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Bile Acids and Bile Salts

H a r p e r ’ s

Bile acids and bile 
salts are made in the 
liver from 
cholesterol

The gall bladder 
delivers bile salts to 
the gut for 
emulsification

Bacteria modify the 
bile salts and most is 
reabsorbed by 
intestinal cells



Enterohepatic Circulation

M a r k s  - F i g .  3 4 . 2 0



M e i s e n b e r g  &  S i m m o n s

Solubility of Cholesterol in Bile



Overview of Cholesterol Transport

Cholesterol is esterifed 
intracellularly by acyl-CoA: 
cholesterol acyltransferase or 
by lecithin: cholesterol 
acyltransferase in lipoproteins

Chylomicrons pick up proteins 
from HDL

The liver is the major organ in 
which cholesterol is processed 

Lipoproteins carry TG and 
cholesterol through the 
circulatory system
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Lipoproteins
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Transport of Dietary Fat to the Liver

Intestinal cells package 
dietary fat (mostly TG) 
into chylomicrons

Chylomicrons pick up 
proteins from HDL

Lipoprotein lipase (LPL) 
removes TG for use in 
tissues (Apo-C-II activates 
LPL)

Chylomicron remnants are 
taken up by the liver



Export of Fat from the Liver

TG and cholesterol is 
exported from the liver 
as nascent VLDL

VLDL picks up proteins 
from HDL

Lipoprotein lipase (LPL) 
removes TG for use in 
tissues (Apo-C-II 
activates LPL)

VLDL is transformed to 
LDL during circulation

LDL delivers cholesterol 
to tissues by receptor-
mediated uptake
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Role of HDL in Lipid Metabolism

Nascent HDL is exported 
from liver and intestinal 
cells

Free cholesterol is picked 
up from cells and other 
lipoproteins, along with 
other components

LCAT converts cholesterol 
to cholesterol esters (CE)

CE is transferred to other 
lipoproteins

HDL returns cholesterol 
to the liver
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