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Cholesterol 

https://www.precisionnutrition.com/all-about-cholesterol 

1.Cholesterol is a major constituent of the cell membranes. Cholesterol modulates 

physical properties of these membranes that in turn affect the function of 

membrane proteins such as receptors and transporters. Experimental depletion 

of membrane cholesterol cripples many cellular functions. 

2.Cholesterol is the biosynthetic precursor of bile acids, which are essential for fat 

digestion. 

3.Cholesterol is the precursor of all steroid hormones, namely, androgens, estrogens, 

progestins, glucocorticoids, and mineralocorticoids, as well as of calciferol 

(vitamin D). 



Cholesterol is a steroidal substance derived from cyclopentane perhydro phenanthrene. 

 It is hydrophobic. 

 It is not completely destroyed by enzymes in the body, only modified. 

 Has a flat structure.  

This substance is only of animal nature.  



Balance of cholesterol in the body 

Cholesterol intake: 

Dietary intake (≈0.3-0.5 
g/day) 

Synthesis in the body (≈1 g/day) 

Cholesterol utilization 
and elimination 

Bile acids (≈0,5-0,7 
g/day) 

Steroid hormones(≈40 
mg/day) 

Vitamin D3(≈10 
mg/day) 

Fecal excretion(≈0,5-0,7  
g/day)  

Sebum excretion(≈0,1 
g/day) 



Cholesterol biosynthesis 

The process of cholesterol synthesis can be considered to be composed of 

five major steps where the reactions that culminate in the synthesis of 

isopentenyl  pyrophosphate, and its isomeric form dimethylallyl 

pyrophosphate, are commonly referred to as the mevlonate pathway: 

1.Acetyl-CoAs are converted to 3-hydroxy-3-methylglutaryl-CoA (HMG-

CoA) 

2.HMG-CoA is converted to mevalonate 

3.Mevalonate is converted to the isoprene based molecule, isopentenyl 

pyrophosphate (IPP) 

4.IPP molecules are converted to squalene 

5.Squalene is converted to cholesterol 



https://www.lipidmaps.org/resources/lipidweb/index.php?pag
e=lipids/simple/cholest/index.htm 



https://www.slideshare.net/namarta28/cholesterol-synthesis-steps-and-regulation 



https://www.slideshare.net/namarta28/cholesterol-synthesis-
steps-and-regulation 



https://slideplayer.com/slide/4089890/ 



https://www.ncbi.nlm.nih.gov/books/NBK305896/ 



https://www.lipidmaps.org/resources/lipidweb/index.php?pag
e=lipids/simple/cholest/index.htm 



Cholesterol hydroxylation  

https://www.david-bender.co.uk/metabonline/lipids/bile/bile16.html 

Cholesterol 7 alpha-hydroxylase also known 

as cholesterol 7-alpha-monooxygenase. Cholesterol 7 

alpha-hydroxylase is a cytochromeP450 heme enzyme that 

oxidizes cholesterol in the position 7.  Regulation of 

enzyme occurs at several levels including synthesis. Bile 

acids, steroid hormones, inflammatory cytokines, insulin, 

and growth factors inhibit enzyme transcription. Activity 

can be regulated by phosphorylation-dephosphorylation. 



Synthesis of bile acids 

https://basicmedicalkey.com/cholesterol-synthesis-transport-excretion/ 



Bile 

https://www.slideshare.net/VamsiIntellectual/physiology-properties-of-bile-composition-of-bile-functions-of-bile-
functional-anatomy-of-small-intestine-functional-anatomy-of-si-functional-anatomy-of-li-functions-of-li 



https://www.slideshare.net/mpattani/atherosclerosis-59199971 



Gallstones 

https://www.slideshare.net/akashmahadev/steatorrhea-chyluria-gallstone-cholelithiasis-pancreatitis-chronic-and-
acute-sprue-celiac-disease 



Major Risk Factors 
 

 

 Unhealthy blood cholesterol levels. This includes high LDL cholesterol (sometimes called "bad" cholesterol) and low HDL cholesterol (sometimes 
called "good" cholesterol). 

 High blood pressure. Blood pressure is considered high if it stays at or above 140/90 mmHg over time. If you have diabetes or chronic kidney 
disease, high blood pressure is defined as 130/80 mmHg or higher. (The mmHg is millimeters of mercury—the units used to measure blood 
pressure.) 

 Smoking. Smoking can damage and tighten blood vessels, raise cholesterol levels, and raise blood pressure. Smoking also doesn't allow enough 
oxygen to reach the body's tissues. 

 Insulin resistance. This condition occurs if the body can't use its insulin properly. Insulin is a hormone that helps move blood sugar into cells 
where it's used as an energy source. Insulin resistance may lead to diabetes. 

 Diabetes. With this disease, the body's blood sugar level is too high because the body doesn't make enough insulin or doesn't use its insulin 
properly. 

 Overweight or obesity. The terms "overweight" and "obesity" refer to body weight that's greater than what is considered healthy for a certain 
height. 

 Lack of physical activity. A lack of physical activity can worsen other risk factors for atherosclerosis, such as unhealthy blood cholesterol levels, 
high blood pressure, diabetes, and overweight and obesity. 

 Unhealthy diet. An unhealthy diet can raise your risk for atherosclerosis. Foods that are high in saturated and trans fats, cholesterol, sodium 
(salt), and sugar can worsen other atherosclerosis risk factors. 

 Older age. As you get older, your risk for atherosclerosis increases. Genetic or lifestyle factors cause plaque to build up in your arteries as you 
age. By the time you're middle-aged or older, enough plaque has built up to cause signs or symptoms. In men, the risk increases after age 45. In 
women, the risk increases after age 55. 

 Family history of early heart disease. Your risk for atherosclerosis increases if your father or a brother was diagnosed with heart disease before 
55 years of age, or if your mother or a sister was diagnosed with heart disease before 65 years of age. 

  

https://www.nhlbi.nih.gov/node/4861
https://www.nhlbi.nih.gov/node/4861
https://www.nhlbi.nih.gov/node/4864
https://www.nhlbi.nih.gov/node/4864
http://kidney.niddk.nih.gov/kudiseases/pubs/yourkidneys/index.htm
http://kidney.niddk.nih.gov/kudiseases/pubs/yourkidneys/index.htm
https://www.nhlbi.nih.gov/node/4977
https://www.nhlbi.nih.gov/node/4977
http://diabetes.niddk.nih.gov/DM/pubs/insulinresistance/
http://diabetes.niddk.nih.gov/DM/pubs/insulinresistance/
http://www.niddk.nih.gov/health/diabetes/pubs/dmover/dmover.htm
http://www.niddk.nih.gov/health/diabetes/pubs/dmover/dmover.htm
https://www.nhlbi.nih.gov/node/4962
https://www.nhlbi.nih.gov/node/4962
https://www.nhlbi.nih.gov/node/4853


Sources of information 

 

 Halkerston I.D.K.  Biochemistry: 2nd edition. The National medical series for  independent study 
/ Halkerston I.D.K.    - 1988. - 522  р. 

 Harper`s  Biochemistry. R.K.Murray, D.K.Granner, P.A.Mayes, V.W.Rodwell.  Prentice-Hall 
International Inc., 2010. – 1134 p.    

 Koolman J. Color Atlas of  Biochemistry / J.Koolman,  K.-H.   Rom. – Stuttgart. New York. – 
Thieme Verlag. –– 1996. – 435 p. 

 Lehninger A.  Principles  of  Biochemistry / Lehninger A.   –  New York. – W.H.Freeman and 
Company. – 2005. – 1010 p. 

 Pamela C.Champe Lippincott’s Illustrated Reviews: Biochemistry, 3rd Edition /   Pamela 
C.Champe and Richard A.Harvey. – Baltimore, Lippincott Williams & Wilkins, MD ©, 2005. – 
534p. 

  

  



 https://www.apsubiology.org/anatomy/2020/2020_Exam 

_Reviews/Exam_1/CH18_Lipoproteins.htm 

 https://www.researchgate.net/figure/4-The-major-types-of-lipoproteins-are-chylomicrons-very-low-density-lipoprotein-VLDL_fig4_304525065 

 https://schoolbag.info/chemistry/mcat_biochemistry/70.html#:~:text= 

 Chylomicrons%20are%20the%20least%20dense,HDL%20(high-density) 

 https://slideplayer.com/slide/13652465/ 

 https://www.researchgate.net/figure/Triacylglycerol-TAG-structure-showing-glycerol-with-three-fatty-acids_fig1_316787887 

 https://en.wikipedia.org/wiki/Lipolysis 

 https://www.researchgate.net/figure/Triacylglycerol-TAG-structure-showing-glycerol-with-three-fatty-acids_fig1_316787887 

 https://www.slideserve.com/castor-mills/lipogenesis 

 https://www.slideserve.com/castor-mills/lipogenesis 

 http://themedicalbiochemistrypage.org/the-metabolic-syndrome-mets/ 

 http://www.bioinfo.org.cn/book/biochemistry/chapt16/bio1.htm 

 https://saylordotorg.github.io/text_the-basics-of-general-organic-and-biological-chemistry/s23-06-stage-ii-of-lipid-catabolism.html 

 https://www.slideshare.net/obanbrahma/beta-oxidation-protein-catabolism-57804497 

 https://www.slideshare.net/namarta28/ketosis 

 https://epomedicine.com/wp-content/uploads/201 

 https://epomedicine.com/wp-content/uploads/2018/07/FA-synthase.jpg 

 https://www.slideshare.net/Dr-HAMDAN/simple-lipids 
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