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A gallstone that blocked the upper part of the bile duct 

would cause an increase in which of the following? 

(A) The formation of chylomicrons

(B) The recycling of bile salts

(C) The excretion of bile salts

(D) Increased conjugation of bile salts

(E) The excretion of fat in the feces







Which of the following statements concerning the liver 

and the adipose cells is correct?

(A) Adipose cells contain glycerol kinase.

(B) Liver cells contain a hormone-sensitive lipase.

(C) Adipose cells have a transport system for glucose 

that is not regulated by insulin.

(D) Liver cells secrete lipoproteins when blood insulin 

levels are low.

(E) Adipose cells secrete lipoprotein lipase when 

blood insulin levels are high.







Which of the following apoproteins is an 

activator of lipoprotein lipase?

a)Apo A

b) Apo B

c) Apo C II

d) Apo D

e) Apo E







A 5-year-old boy presents with altered mental status, 

heart failure and muscle weakness. His serum levels

of ketones and glucose are abnormally low. He is 

diagnosed with primary carnitine deficiency. 

In which of the following is carnitine directly involved?

(A) Activation of fatty acids

(B) Transport of fatty acyl-CoA

(C) β-oxidation

(D) ω-oxidation

(E) α-oxidation







palmitoyl-CoA + 23 O2 + 108 Pi + 108 ADP → CoA + 108 ATP + 16 CO2 + 23 H2O

The energetic cost of activating a fatty acid is equivalent to 2 ATP, and the net gain 
per molecule of palmitate is 106 ATP.















NADPH/NADP+ ~75

NADH/NAD+ ~8x10-4

Cytosolic coenzyme

levels in hepatocytes:

Source of cytosolic NADPH



A 30- year-old pregnant woman has a sugar craving 

and consumes a hot fudge sundae. Her serum 

glucose level increases, which causes release of 

insulin. Insulin is known to increase the activity of 

acetyl-CoA carboxylase, the rate limiting enzyme of 

fatty acid biosynthesis. Which of the following best 

describes this regulatory enzyme?

a) It is activated by carboxylation

b) It catalyzes a reaction that condenses an acetyl 

group with malonyl group

c) It catalyzes a reaction that requires biotin and ATP

d) It converts Malonyl-CoA to Acetyl-CoA

e) It is activated by Malonyl-CoA.
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Newly synthesized fatty acids are not immediately

degraded because of which of the following reasons?

(A) Fatty acid synthesis occurs in tissues that do not

contain the enzymes that degrade fatty acids.

(B) High NAD+ levels inhibit fatty acid breakdown.

(C) Transport of fatty acids into mitochondia is 

inhibited under fatty acid synthesis.

(D) Fatty acid synthesis occurs in the mitochondria, 

while fatty acid β-oxidation occurs in the cytosol.

(E) Newly synthesized fatty acids cannot be 

converted to their coenzyme A (CoA) derivatives. 
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Insulin Glucagon

Palmitoyl-CoA

Muscle work or fasting:

ATP ↓   AMP↑ 

AMPK activated by high AMP levels

ACC phosphorylated = inhibited

Malonyl-CoA level ↓

β-oxidation ↑

ATP ↑

AMPK







A 40-year-old woman has rheumatoid arthritis, a 

crippling disease causing severe pain and 

deformation in the joints of the fingers. She is 

prescribed prednisone, a steroidal anti-inflammatory

drug. What is the mechanism of steroidal anti-

inflammatory agents?

a) Prevent conversion of arachidonic acid to epoxides

b) Inhibit phospholipase A2

c) Promote activation of prostacyclins

d) Degrade thromboxanes

e) Promote leukotriene formation from HPETEs





What is the mechanism of non-steroid anti-

inflammatory agents (NSAIDs)? 

a) Promote leukotriene formation from HPETEs

b) Inhibit phospholipase A2

c) Promote activation of prostacyclins

d) Degrade thromboxanes

e) Inhibit cyclooxigenase (COX) enzyme
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The key regulatory enzyme of cholesterol synthesis is:

a) HMG- Co A synthase

b) HMG Co A lyase

c) HMG Co A reductase

d)   Mevalonate kinase





CYTOSOL

Synthesis of mevalonate



Synthesis of activated isoprenes



Synthesis of squalene 



Synthesis of cholesterol



Synthesis of cholesteryl esters



A 40-year-old man presents with chest pain that

radiates to his left jaw and shoulder. He is diagnosed

with a myocardial infarct (heart attack) and is 

prescribed a statin medication. Statins are competitive

inhibitors of HMG-CoA reductase, which converts

HMG-CoA to which of the following?

a) Mevalonate

b) Isopentenyl pyrophosphate

c) Geranyl pyrophosphate

d) Farnesyl pyrophosphate

e) Cholesterol





Regulation of cholesterol synthesis



How does inhibition of HMG-CoA reductase cause 

lowering of cholesterol and LDL levels?

a) It increases serum level of HDL

b) It decreases serum level of LDL by promoting 

catabolism

c) It inhibits the formation of LDL from IDL

d) It  inhibits the rate limiting step in cholesterol 

biosynthesis

e) It inhibits synthesis of LDL receptors.



Which of the following compounds directly 

inhibits the expression of the HMG-CoA 

reductase gene?

a) Squalene

b) HMG-CoA

c) Lanosterol

d) Isopentenyl pyrophosphate

e)  Cholesterol



Transcriptional regulation of cholesterol synthesis



Familial hypercholesterolemia

Autosomal dominant disorder, incidence of 
heterozygous form 1:500, incidence of 
homozygous form 1:1.000.000
Elevated blood cholesterol and LDL levels (VLDL, 
Triglycerid levels usually within the normal range)
Pathophysiology: Missing/nonfunctional LDL-
receptors or mutation in ApoB100
Instead of liver cells macrophages take up 
cholesterol → foam cells
Symptoms:
• Obesity
• Atherosclerosis
• Early onset of cardiovascular diseases
• Early onset atherosclerosis in the family history 
• Xanthoma, xanthelasma palpebrum
• Brown pigmentation on the face
• Early death (2nd-3rd decade to 50s with 
therapy) Xanthelasma







MITOCHONDRION

Formation of 
ketone bodies



The use of 

ketone bodies as 

fuel 

Ketone bodies are used as 

fuels in all tissues except liver, 

which lacks this enzyme.
= -1 GTP !!!!





Regulation of ketone body synthesis  
via HMG-CoA synthase
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The triacylglycerol cycle



Production of glycerol-phosphate for 

lipid synthesis

ADIPOSE TISSUE           

NOT PRESENT  IN



(PEPCK)

Glyceroneogenesis



Regulation of the glyceroneogenesis



Production of 

triacylglycerols



Production of 

glycerophospholipids







Mobilization of triacylglycerols





Entry of glycerol into glycolysis

About 95% of the biologically available

energy of triacylglycerols

resides in their three long-chain fatty

acids; only 5% is contributed by the

glycerol moiety.
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A 4-month-old infant presents with a seizure. His 

mother reports that her infant has been irritable and 

lethargic over the past several days. The infant is 

found to have a profoundly low serum glucose level 

(hypoglycemia) and a profoundly low ketone body 

level. The infant is diagnosed with medium-chain acyl 

CoA dehydrogenase (MCAD) deficiency.

What is the etiology of this patient’s symptoms?

(A) β -oxidation of fatty acids is blocked

(B) He is consuming a diet that is too low in protein.

(C) Triacylglycerols are being stored in adipose 

tissue.

(D) Glucose is being used up for fatty acid synthesis.

(E) Fatty acyl CoA cannot be transported into 

mitochondria.




