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Fatty Liver: 

 

   Lipid accumulation in the liver results in a condition called 

fatty liver, and can eventually lead to irreversible damage to the 
organ. Fatty liver can occur as a result of elevated free fatty 

acids in circulation; if the fatty acid release from lipoproteins or 

from the adipose tissue exceeds liver VLDL export, the fatty 
acids build up in the liver. This is most commonly observed in 

individuals with poorly controlled diabetes mellitus. Fatty liver 

can also occur due to inhibition of VLDL production. As 
indicated excess cholesterol not needed by cells is esterified by 

ACAT and stored as cholesteryl ester.  

   Free  intracellular cholesterol has the following regulatory 

functions: 

   1. Activate ACAT 

   2. Suppresses HMG-CoA reductase ; decrease de novo 

synthesis of cholesterol. 

3. Suppresses further LDL receptor synthesis ; decrease further 

hepatic uptake of LDL. 

Clinical Significances of inherited defects in  Lipoprotein 

Metabolism: 

     Fortunately, few individuals carry the inherited defects in 

lipoprotein metabolism(primary) While, patients with DM, 

Hypothyroidism and nephritis demonstrate secondary type of 
dyslipidemia. By using electrophoretic techniques, 

lipoproteinemias have been placed into six so-called lipoprotein 

phenotypes. Recognition of the existence of biochemical 
variants of the hyperlipoproteinemias and their effects on 

electrophoretic mobilities of the VLDLs, LDLs, and HDLs is 

important for accurate analysis of lipoprotein profiles.  

 

1. Type I. Type I hyperlipoproteinemia 
(hyperchylomicronemia) is characterized by the presence of 



chylomicrons due to a low level or lack of lipoprotein lipase 

activity in the vascular system. The plasma cholesterol is 
usually increased while the pre-beta triglycerides (VLDL) 

are normal or only slightly increased. The cholesterol/TG 

ratio is less than 0.2. The increased TG values in the plasma 
are due to the presence of chylomicrons. 

Electrophoretically, a very heavy band is observed at the 

point of application. The beta and alpha fractions may be 
absent or only faintly visible. The standard plasma would 

show a creamy layer over a clear plasma layer. The 

condition is considered fat induced and may be corrected by 
reducing the quantity of fat in the diet. 

2. Type II. Type II (hyper-beta lipoproteinemia--both a 

familial and no familial disorder of lipid metabolism) pattern 
is characterized by an abnormal increase in the low 

density of beta lipoprotein. In some cases it is convenient to 

classify the Type II into two subtypes: Type IIa and Type 

IIb. Both have a beta increase, but in the type IIb, an 

increase in the pre-beta fraction(VLDL) is also observed. In 

type IIa the cholesterol/TG ratio is always greater than 1.5. 
Electrophoresis would show an intensely stained beta 

lipoprotein fraction. The pre-beta fraction may be absent or 

of normal intensity. There are no chylomicrons and the 
alpha fraction is normal. The standing plasma is clear. In 

Type IIb, both the cholesterol and TG levels are elevated. 

The ratio of the two is quite variable and is not definitively 
diagnostic. Electrophoresis would show the beta and pre-

beta fractions to be of an increased intensity. There are no 
chylomicrons and the alpha fraction is normal. The 

standing plasma may be clear or slightly turbid without the 

presence of chylomicrons. Treatment of Type II involves 
lowering cholesterol intake and in the case of familial Type 

II, a drug regimen is usually required. 

3. Type III. Type III (the broad beta pattern-familial disorder 
of lipid metabolism) is characterized by the presence of 

abnormal low density lipoprotein exhibiting pre-beta 

mobility. The plasma cholesterol and TGs are almost 



always elevated and are usually in a ratio of 1.0, but may be 

greater than 2.0. Electrophoresis would show a single broad 
band extending over the entire region usually occupied by 

the beta and pre-beta fractions. The alpha fraction is 

normal. The standing plasma is usually turbid and often it 
has a faint chylomicron "creamy" layer. Dietary therapy 

involves reduction of cholesterol and maintenance of 

balanced fat and carbohydrate (40 percent of calories from 
each) intake. Drug therapy may be required in some cases. 

4. Type IV. Type IV (hyper-pre-beta lipoproteinemia, 

endogenous hyperlipidemia- carbohydrate induced) can be 
genetic or sporadic in origin. Type IV is the most frequently 

seen pattern after the second decade of life and often is 

associated with Type II diabetes mellitus and, probably, 
premature atherosclerosis. This pattern is characterized by 

the presence of elevated endogenous TG. The plasma 

cholesterol is normal or slightly elevated and its ratio to the 
TG level is usually quite variable. Electrophoresis would 

show a predominating pre-beta fraction with a normal to 

decreased beta and a normal alpha fraction. The standing 
plasma would be either clear or contain a uniform turbidity 

with no chylomicron layer. Dietary therapy emphasized 

the control of ideal body weight and restricts the 
carbohydrate and alcohol intake. 

5. Type V. Type V (hyper-pre-beta lipoproteinemia and 

chylomicronemia) may be familial or secondary to certain 
acute metabolic disorders such as diabetic acidosis, 

pancreatitis, and nephrosis. The Type V pattern is 
characterized by an increased level of TG of both 

endogenous and exogenous origin. Electrophoresis would 

demonstrate both intense pre-beta and chylomicron 
fractions. The standing plasma demonstrates the 

chylomicron layer over a turbid plasma layer. Therapy 

usually consists of weight reduction and a diet low in both 
carbohydrates and fat. 

6. Inherited Lipoprotein Deficiency States. Several inherited 

lipoprotein deficiency states are known to occur. 



A- Abetalipoproteinemia characterized by no chylomicron, 

VLDL or LDL due to defect in apoB expression (e.g. 
acanthocytosis, Bassen-Kornzweig syndrome) 

B-  Familial hypobetalipoproteinemia (  several gene 

mutations in different apoB ) 
C-  Familial alpha-lipoprotein deficiency (severe reduction 

in HDL concentration) e.g.  (Tangier disease, Fish-eye 

disease, apoA-I and -C-III deficiencies). 

Treatment of hyperlipoproteinemias: 

1. Control or correction :  Control of the cause in secondary 

hyperlipidemias e.g. control of diabetes mellitus, weight 
reduction in obesity and decreasing alcohol consumption. 

2. Dietary restriction:-  In cases of hypercholesterolemia, 

restriction of animal fats and eggs reduce the intake of 
cholesterol and saturated fat. The proportion of PUFA is to 

be increased in diet by supplementing vegetable oils and fish. 

Restriction of dietary fat decreases the chylomicrons while 

calories reduce the VLDL.  

 

3. Pharmacologic Intervention:- 
      Drug treatment to lower plasma lipoproteins and/or 

cholesterol is primarily aimed at reducing the risk of 

atherosclerosis and subsequent coronary artery diseas, these are 
called hypolipidemic agents or drugs. 

- Mevinolin, Mevastatin, Lovastatin: 

- Nicotinic acid: Nicotinic acid reduces the plasma levels of 

both VLDLs and LDLs by inhibiting hepatic VLDL 

secretion, as well as suppressing the flux of FFA release from 
adipose tissue by inhibiting lipolysis. Because of its ability to 

cause large reductions in circulating levels of cholesterol, 

nicotinic acid is used to treat Type II, III, IV and V 
hyperlipoproteinemias.   

   - Cholestyramine or colestipol (resins): These compounds are 

nonabsorbable resins that bind bile acids which are then not 

reabsorbed by the liver but excreted. The drop in hepatic 



reabsorption of bile acids releases a feedback inhibitory 

mechanism that had been inhibiting bile acid synthesis. As a 
result, a greater amount of cholesterol is converted to bile 

acids to maintain a steady level in circulation. Additionally, 

the synthesis of LDL receptors increases to allow increased 
cholesterol uptake for bile acid synthesis, and the overall 

effect is a reduction in plasma cholesterol. (This treatment is 

ineffective in homozygous FH patients, since they are 
completely deficient in LDL receptors. 

Plasma Lipids: 

Total plasma  lipids is 400–600 mg/dl which include the 

following   fractions and are complexed with apoproteins due to 

their water insolubility : 

Lipid Parameters mg/dl 

Total cholesterol, TC 150-220 

HDL – cholesterol, male (HDL-C) 30-60 

HDL – cholesterol, female 35-75 

LDL – cholesterol, 30-39 yr (LDL-C) 80-175 

Triacylglycerol, male 50-200 

Triacylglycerol, female 40-150 

Phospholipids, PL 150-200 

Free fatty acids, FFA 10-20 

   In peripheral laboratories, a lipid profile or plasma lipids is 

assessed by estimating the following fraction in plasma : 

      1. Total cholesterol   2. HDL-cholesterol   3. LDL-c   4. VLDL    

      5. Phospholipids               

Clinical Application: important 

      Serum cholesterol is increased in the following conditions : 

1- Diabetes mellitus, because acetyl-CoA pool is increased and 

more molecules are channeled to cholesterol. 

2- Obstructive jaundice, where excretion of cholesterol 
through bile is blocked . 



3- Hypothyroidism, where the receptors  for HDL on liver cells 

are decreased, and so excretion is not effective . 
4- Frederickson's type ll hyperlipoproteinemia which is a 

hereditary autosomal dominant condition. 

5- In nephritic syndrome, where there is albumin loss through 
urine, globulins are increased as a compensatory mechanism. 

When lipoproteins are increased, cholesterol is 

correspondingly increased. 

Atherosclerosis and Coronary Artery Disease ( CAD ) : 

    Coronary obstruction and myocardial infarction are the 
number one killers in the world. Any one of the following 

abnormalities indicate arterial diseases :  

1. Elevated LDL (cholesterol fraction), with normal VLDL 

(triglyceride fraction). 
2. Elevated VLDL, with normal LDL. 

3. Elevation of both lipoprotein fractions. 

4. Decreased HDL levels even at fixed LDL levels.  
 Risk factors for Coronary Artery Diseases ( CAD ): 

1. Serum cholesterol value should be preferably below 200 

mg/dl. Values around 220 mg/dl will have moderate risk 

and values above 240 mg/dl indicate active treatment. 

2. LDL-cholesterol level: Blood levels under 130 mg/dl are 
desirable. Levels between 130 and 159 are borderline; while 

above 160 mg/dl carry definite risk. Hence LDL is Bad 

cholesterol. 
3. HDL-cholesterol level: Levels above 60 mg/dl protects 

against heart disease. Hence HDL is Good cholesterol. A 

level below 35 mg/dl increases the risk of CAD.  
4. Apoprotein level: Maintenance of A-I / A-II ratio of more 

than 3 : 1 ensures influx of cholesterol from cells to liver. 

Apo A-I is a measure of HDL-C and apo B measure LDL-C. 
Apo A-I is the most reliable index with predictive value in 

patients with cardiac diseases. 



5. Cigarette smoking: Nicotine of cigarette will cause lipolysis 

and thereby increases the acetyl CoA and cholesterol 
synthesis. Nicotine also causes transient constriction of 

coronary and carotid arteries. 

6. Hypertension: Systolic blood pressure more than 160 mm, 
and diastolic more than 90 mm will further increases the risk 

of CAD. 

7. Diabetes Mellitus: In the absence of insulin, hormone 
sensitive lipase is depressed, more free fatty acids are formed, 

these are catabolized to produce acetyl CoA. These cannot 

readily utilized, as the availability of oxaloacetate is reduced 
and citric acid cycle is sluggish. So acetyl CoA pool is 

increased, and are channeled into cholesterol synthesis. 

Glycation of LDL prolonged its half-life. Oxidized LDL is 
taken up by non-specific endocytosis, and further leading to 

atherosclerosis. 

8. Serum Triglyceride level : Normal level is 50 – 200 mg/dl. 
Blood level more than 200 mg/dl is injurious to health. 

9. Homocysteine level : An increase more than normal in the 

level  of homocysteine in serum  will elevate coronary artery 
disease incidence. 

 


