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Keton bodies 

• Ketoacidosis results from prolonged ketosis: 

  

• Ketonemia-  higher than normal quantities of ketone bodies 

in blood  

• Ketonuria-  higher than normal quantities of ketone bodies 

in urine.  

• Ketosis: the overall condition is called ketosis.  

The basic form of ketosisoccurs in starvation and involves the 

depletion of available carbohydrate coupled with mobilization of 

free fatty acids.This general pattern of metabolism is increased to 

produce the pathological states found in diabetes mellitus, 

 

Ketosis may be caused by: 

1-Increased hepatic production of  K.B 

2-decreased use extrahepatic by tissue  
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KETOGENESIS IS REGULATED AT THREE CRUCIAL STEPS: 

1. Adipose tissue:  Factors regulating mobilization of free fatty 

acids from adipose tissue are important in controlling 

ketogenesis 

2.  Liver:  After acylation, fatty acids undergo ß-oxidation or 

esterified to triacylglycerol or ketone bodies. 

 a.  CPT-1 (Carnitine palmitoyltransferase-I) regulates 

entry of long-chain acyl groups into mitochondria prior to ß-

oxidation.  Its activity is low in the fed state, and high in 

starvation. 

Fed state:Malonyl-CoA formed in the fed state is a potent 

inhibitor of CPT-1.  Under these conditions, free fatty acids 

enter the liver cell in low concentrations and are nearly all 

esterified to acylglycerols and transported out as VLDL. 

 Starvation:  Free fatty acid concentration increases with 

starvation, acetyl-CoA carboxylase is inhibited and malonyl-CoA 

decreases releasing the inhibition of CPT-I and allowing more 

ß-oxidation. 

These events are reinforced in starvation by decrease in 

insulin/glucagon ratio.  This causes inhibition of acetyl-CoA 

carboxylase in the liver by phosphorylation  

Insulin deficiency 

Gulucgone    excess       hyperglycemia 

In short, ß-oxidation from free fatty acids is controlled by the 

CPT-I gateway into the mitochondria, and the balance of free 

fatty acid uptake not oxidized is esterified. 

3. Acetyl-CoA formed from ß-oxidation of fatty acids is 

either oxidized in TCA cycle or it forms ketone bodies.  
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-When the amount of F. A is higher than the body needs, it will 

undergo oxidation leading to K. B formation 

-In fasting ketosis the amount of K.B becomes much more than 

the normal level(0.1 mmol) it reaches (4 mmol),while in the 

diabetic ketosis it reaches (20 mmol) 

-There will be decrease in insulin level and the insulin/glucagon 

ratio will be changed leading to lipolysis of TG(breakdown of fat 

in adipose tissue) producing F.A and glycerol, the F.A is 

transferred to the liver forming K.B and H+ 

Q/ Mention the difference between fasting ketosis and 

diabetic ketoacidosis ? 

The  fasting ketosisindicates insulin deficiency while the 

diabetic ketoacidosis  indicates sever insulin deficiency, the 

K.B that come from the mobilization of food in thediabetic 

ketoacidosisia about 4-5 times more than the fasting ketosis, 
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the H+ produced in the diabetic ketoacidosis is high enough 

to shift the blood pH diabetic ketoacidosis causing 

ketoacidosis, while H+ in the fasting ketosis is not so high to 

shift the pH 

Case 

A 16-year-old boy was admitted to a children's hospital in coma. 

His mother stated that the boy had been in good health until 

approximately 2 weeks previously, when he developed a sore 

throat and moderate fever.Several days before admission he 

began to complain of undue thirst and also started to get up 

several times during the night to urinate. However, on the day of 

admission the boy had started to vomit, had become drowsy and 

difficult to arouse, and accordingly had been brought to the 

emergency department. On examination, he was dehydrated, his 

skin was cold, he was breathing in a deep sighing manner, and his 

breath had a fruity odor. His blood pressure was 90/60 and he 

pulse rate 115/min.  

. A diagnosis is 

Phospholipid 

Phospholipids are: 

major constituents of all cell membranes- 

components of bile -

signal mediators -

components of lung surfactant -

components of lipoproteins 

 

Properties of phospholipids 

Phospholipids are amphipathic molecules 

Head group = alcohol attached via phosphodiester linkage to 

either: 
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diacylglycerol(glycerophospholipid)  

Phospholipids are amphipathic molecules 

Head group = alcohol attached via phosphodiester linkage 

to either: 

diacylglycerol(glycerophospholipid) or -

sphingosine (sphingophospholipid = sphingomyelin). -

 

Cellular membranes are composed of phospholipids 

and sphingolipids 

• Glycerophospholipids and sphingolipids spontaneously self-

associate in water to form bilayer vesicles (i.e., closed 

membranes) 

• Bilayers are permeability barriers that enclose cells and cell 

organelles, and “dissolve” intrinsic membrane proteins 

 

Types of phospholipids 

The simplest glycerophospholipid is phosphatidic acid (PA) 

It consists of glycerol, phosphate, and 2 fatty acyl chains in 

ester linkages 
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Other glycero-phospholipids derived from PA include: 

-phosphatidylcholine 

-phosphatidylethanol amine 

-phosphatidyl serine 

-phosphatidylglycerol 

-Cardiolipin(Diphosphatidylglycerol) 

Phosphatidylinositol 

• Plasmalogens:Platelet-activating factor (PAF) is a 

plasmalogen (a phosphatidalcholine) with an acetyl group at 

C-2 of glycerol 

It has potent physiologic actions (platelet activation; inflammatory 

responses; bronchoconstriction -
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Phospholipids are distributed asymmetrically in the plasma 

membrane 
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Phospholipid metabolism 

 :Synthesis 

1-phosphatidic acid (α, βdiglyceride phosphate) 

2- activated base 

Synthesis of phosphatidic acid 

In adipose tissue 

 

In liver, kidney and intestine, the synthesis begins 
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b-preparation of activated base 

 

CDP:cystdin diphosphate 

DAG:diacylglycerol 

 

Degradation of phospholipids 

-Glycerophospholipid degradation occurs by phospholipases present in 

tissues (membrane bound or free), pancreatic juice, and venoms 
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Phospholipases are specific for ester bonds in the glycero-

phospholipids:   phospholipases A1, A2, C, and D 

 

 

Metabolism of  cholesterol 

 

 Cholesterol Functions 

Membrane component- 

Precursor to:Bile acid,Vitamin D, 

Steroid hormones 

 

 

Sources of hepatic cholesterol 

-Dietary source of cholesterol 500-750 mg (milk, meat, liver, eggs) 

Plant food contain no cholesterol  

-From chylomicron remnants 

-Synthesis Cholesterol by extra-hepatic tissues in human (liver, 

intestine, adrenal cortex) 

-Reverse cholesterol transport via HDL 



Lec:16                        biochemistry                            Dr.Anwar J almzaiel 
 

11 
 

Chylomicron remnants and IDL 

-The main partition of cholesterol is synthesized in the 

body and the remainder is provided by diet (25%) 

  

Regulation of the body cholesterol balance 

Liver plays an important role in the process of regulation 

 

 

 

 

 

 

 

 

 

 

Fate of hepatic cholesterol 

1-Transport to extra-hepatic tissues 

Direct excretion into bile-2 

Gallstones commonly are precipitates of cholesterol 

Occurs when bile becomes supersaturated with 

cholesterol (Obesity, biliary stasis, infections) 

 

3-Bile acid synthesis and excretion into bile 
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Biosynthesis of cholesterol 

Primary site: liver (~1g/d)Secondary sites: adrenal cortex, 

ovaries, testes 

Overall equation: 

 

 

De novo Synthesis of Cholesterol:four stages 

1-Formation of HMG CoA (cyto) 

Analogous to KB synthesis (mito)

 

2-Conversion of HMG CoA to activated isoprenoids 
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3-Condensation of isoprenoids to squaleneSixisoprenoids 

condense to form 30-C molecule 

 

 


