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Cholestrol degradtion 

B-Synthesis of bile salts 

Before the bile acids leave the liver, they are conjugated  to molecules of 

either (glycine, or taurine) by an amid bond between the carboxyl group 

of bile acids and amine group of glycine or taurine. 

e.g. 

cholic acid + glycine                  glycocholic 

chenodeoxycholic acid + glycine                  glycochenodeoxy cholic acid  

 

bile salts in bile 

cholic acid+ Taurin                   taurocholic 

chenodeoxycholic acid + taurine                  taurochenodeoxy cholic acid 

 

 

C.action of intestinal flora on bile salts 
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D- Enterohepatic circulation of bile salts and bile acids (Recycling of 

Bile Acids) 

 

 

Gall stone 

Gall stone or bile calculi are composed of materials has precipitated out 

of bile form masses  of varying size  and shape 

They are found in the 

1-gall bladder             2-bile duct 

 

Types of stones according to composition: 

1-cholestrol 90-98% cholesterol +bile pigment 

-large, yellow,white or green 

 

2-pigment (Made of bilirubin and calcium salts 

Small,fiberal,Irregular, Dark- 

less than 20% of cholesterol- 

 

3-calcium carbonate stones 

-Multiple 
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-Consist of:Calcium salts,Pigment,Cholesterol (30% - 70%) 

 

Mechanism of formation of gall stone: 

1-change in the relative composition of the main constituents of bile 

(excess of cholesterol) 

2-presence of foreign substance (bacterial infection in gall bladder) 

3-high concentration of blood cholesterol 

 

Plasma lipid 

 

Free fatty acids (FFA) 

Normal range: 10-20 mg/100ml(palmitic, stearic) 

Triglyceride: (TG) : 50-150 mg/100ml 

Cholesterol(ch): 150-200 mg/100ml 

 

PLASMA CHOLESTEROL 

-Plasma cholesterol level is 150 –200 mg/dl (average 175 mg/dl) 

 

Types: 30%(25%) of plasma cholesterol is free and 

70%(75%)areesterifiedwith polyunsaturated fatty acids  (PUFA) 

 

Phospholipids:150-250 mg/100ml (lecithin, sphingomyeline) 

 

Free fatty acids (FFA):transported in plasma complexes with albumin 

In fasting state: the FFA released by the action of lipoprotein 

lipase(LPL) 

Postprandial (after ameal) : the FFA released by the action LPL on 

the chylomicrons and VLDL 

 

FFA undergoe oxidative degradation   

 

 

 

  

 

 

Ketone bodies 

in liver 

 

Resynthesized 

to TG in liver 
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Triglyceride (TG): 

Esterification of fatty acids with glycerol form glycerides 

TG synthesized mainly in the 

1-Small intestine 

Monoglycerides + F.A from diet (exogenous triglycerides) in 

chylomicrons 

2-liver 

(F.A from plasma + glycerol)(endogenous TG secreted as VLDL) 

 

 

Cholesterol(ch): 

-Can be synthesized in all cells except RBS's 

-ch. synthesized mainly in: 

1-Liver from acetyl COA or derived from chylomicrons ruminant 

2- Small intestine 

 

Phospholipid (PL): are mainly synthesized in mucosa of small 

intestine  and liver 

The plasma PL level is increased in many conditions that cause 

lymphoma 

For example: 

Diabetic mellitus, nephortic syndrome, biliary cirrhosis 
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Both dietary cholesterol and that synthesized de novo are 

transported through the circulation in lipoprotein particles. The same 

is true of cholesteryl esters, the form in which cholesterol is stored in 

cells 

 

LIPOPROTEIN 

Lipid compounds:  

 Relatively water insoluble. Therefore, they are transported in 

plasma (aqueous) as Lipoproteins 

Structure 

Protein part: Apoproteins or apolipoproteins 

 These proteins may be structural or transferred  

Lipid part: 

 According to the type of lipoproteins, different lipid 

components in various combinations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lipoprotein 

Structure 

Outer coat: 
  - Apoproteins 

  - Phospholipids 

  - Cholesterol 
(Unesterified) 
Inner core: 
  - TG 

  - Cholesterol ester 

(CE) 

http://web.indstate.edu/thcme/mwking/lipoproteins.html
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  Types: 

 1)  Chylomicron 

2)  VLDL 

3)  LDL 

4)  HDL 

 

 

  Chylomicron 

Made by: the small intestines in the fed state 

Absorbed into: the lymph vessels, then --> 

  moves into the blood 

Rich in:  TGs 

Function:  Deliver TG’s to body cells to be used as fuel 

 

 

 

 

Apoproteins 

• Five major classes (A-E) divided by structure & 
function 

• Each class has subclasses as Apo A1,       Apo CII 

Functions 

• Some are required as structural proteins  
• Some are activators,  
• Some are recognition sites.   

• There are various types of lipoproteins: 
• They differ in lipid and protein 

composition 

 and therefore, they differ in: 
   - Size and density 

   - Electrophoretic mobility  

Types of Lipoproteins 
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LDL 

Low Density Lipoprotein 

Made in:  the Liver as VLDL 

Arise from: VLDL once it has lost a lot of its TG’s 

Secreted into:  the bloodstream 

Rich in:  Cholesterol 

Function:  Deliver cholesterol to all body cells 

 

HDL: 

High Density Lipoprotein 

Made in:  the Liver and Small Intestine 

Secreted into: the bloodstream 

Function:  Pick up cholesterol from body cells  

and take it back to the liver = “reverse cholesterol 

 transport” 

Potential to help reverse heart disease 

 

 

 

Gaols for lipids 

 

 

 

 

 

 

 

 

 

Goals for Lipids 

 LDL 
 < 100 →Optimal 
 100-129 → Near 

optimal 
 130-159 → Borderline 
 160-189→ High 
 ≥ 190 → Very High 

 Total Cholesterol 
 < 200 → Desirable 
 200-239 → Borderline  
 ≥240 → High  

 HDL 
 < 40 → Low 
 ≥ 60 → High 

 Serum Triglycerides 
 < 150 → normal 
 150-199 → Borderline 
 200-499 → High 
 ≥ 500 → Very High 
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Determining Cholesterol Goal (LDL!) 

Cigarette smoking- 

-Hypertension (BP ≥140/90 or on anti-hypertensives) 

Low HDL cholesterol (< 40 mg/dL)- 

-Family History of premature coronary heart disease -

(CHD) (CHD in first-degree male relative <55 or CHD in 

first-degree female relative < 65) 

-Age (men ≥ 45, women ≥ 55) 

 

Determining Goal LDL 

CHD and CHD Risk Equivalents: 

-Peripheral Vascular Disease 

-Cerebral Vascular Accident 

-Diabetes Mellitus 

 

Treatment of Hyperlipidemia 

1-Lifestyle modification 

Low-cholesterol diet- 

-Exercise 

- 

  2-Medications for Hyperlipidemia 
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Case 1 

A 55-year-old woman without symptoms of CAD seeks assessment 

and advice for routine health maintenance. Her blood pressure is 

135/85 mm Hg. She does not smoke or have diabetes and has been 

postmenopausal for 3 years. Her BMI is 24. Lipoprotein analysis 

shows a total cholesterol level of 240 mg/dL, an HDL level of 55 

mg/dL, a triglyceride level of 85 mg/dL and a LDL level is 180 mg/dL. 

The patient has no family history of premature CAD. 

-What is the goal LDL in this woman?  

-What would you do if exercise/diet change do not improve 

cholesterol after 3 months? 

 

Case 2 

A 40- year-old man without significant past medical history comes in 

for a routine annual exam.  He has no complaints but is worried 

because his father had a “heart attack” at the age of 45. He is a 

current smoker and has a 23-pack year history of tobacco use. A 

fasting lipid panel reveals a LDL 170 mg/dL and an HDL of 35 mg/dL. 

Serum Triglycerides were 140 mg/dL. Serum chemistries including 

liver panel are all normal. 

 

What is this patient’s goal LDL? 

Would you start medication, and if so, what? 

 

 

Case 3 

A 65 year-old woman with medical history of Type II diabetes, 

obesity, and hypertension comes to your office for the first time.  She 

has been told her cholesterol was elevated in the past and states that 

she has been following a “low cholesterol diet” for the past 6 months 

after seeing a dietician. She had a normal exercise stress test last year 

prior to knee replacement surgery and has never had symptoms of 

CHD. A fasting lipid profile was performed and revealed a LDL 130, 

HDL 30 and a total triglyceride of 300.  Her Hgba1c is 6.5%.  
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What is this patient’s goal LDL? 

What medication would you consider starting in this patient? 

What labs would you want to monitor in this patient? 

 


