Cholesterol
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Functions
- Component of cell membrane

- Synthesis of biologically important compounds-
- Bile acids,
- Vitamin D &

- steroid hormones — glucocorticoids,
mineralocorticoids & sex hormones

- Membrane fluidity
- Electrical insulator
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(a) Steroid skeleton (b) Cholesterol
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Synthesis

 Site :
* almost all tissues

* Mainly - liver, intestine, adrenal cortex &
reproductive tissues

* cytosol & ER




* Requirements :

* Acetyl CoA provides all C atoms
* NADPH + H*

- ATP




» Steps in biosynthesis :

1. Biosynthesis of Mevalonate
2. Formation of Isoprenoid units
3. Formation of Squalene

4. Formation of Lanosterol

5. Formation of Cholesterol




Cholesterol Synthesis: Stage 1
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Important intermediates

1. Isoprenoid units — used for biosynthesis of
carotenoids (provitamin A)

2. Farnesyl diphosphate - synthesis of
a. Ubiquinone
b. Dolichols

3. 7-dehydrocholesterol — synthesis of vitamin
D




Regulation

Regulatory Enzyme — HMG CoA reductase

B —hydroxy - B —methylglutaryl CoA

2 NADPH + 2 HMG CoA

reductase
2 NADP* T~

CoASH

Mevalonate
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* Mechanisms -

- Covalent modification — Short term
- Repression - Long term

- Drug action



1. Covalent modification

Kinase
/ ATP ADP
HMG CoA reductase HMG CoA reductase
(active) (inactive) - P

. gl

Protein phosphatase -l

PN

Insulin & thyroxine Glucagon & Cortisol
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2. Repression

HMG CoA
, HMG CoA Reductase
Mevalonat

Translation
MRNA

O‘ Transcription

Cholesterol
DNA
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3. Drug action

Statins eg. Lovastatin

Competitive
inhibition O

HMG CoA Reductase

HMG CoA >

Mevalonate

x

Cholesterol  (Clinidattyimportant to reduce



Fate of cholesterol
CHOLESTERDL

C Vg N

Estradio

'[ ] [ ]
Cell membrane '

[ } Aldosterone
Edit with WHS Office




Transport of cholesterol

* By Lipoproteins

* Highest proportion of
cholesterol found in
lipoprotein - LDL



Cholesterol Excretion (= 1g/day)

Excreted in BILE
(only route)

N

Cholesterol  Bile acids (bile
salts)
(=500mg/day) (=500mg/day)



Bile acids

» Synthesized in liver (peroxisomes) from
cholesterol



Bile acid Synthesis

Cholesterol

O2 + NADPH+ H*
7a-Hydroxylase
NADPH
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* Conj. Bile acids are excreted through BILE

* In bile they exist as BILE SALTS — Na & K salt
of glyco & tauro cholic acid and
chenodeoxycholic acid.



Functions

- Digestion & absorption of lipids by
emulsification & micelle formation

- Absorption of fat soluble vitamins

* Bile salt has imp role in keeping cholesterol in
solution



Enterohepatic circulation of K
bile salts

* Total bile salts reaching intestine — 15-30 g/day

« 08 — 99% of this is reabsorbed from ileum, reaches

liver & re excreted through bile

» Very small fraction (300 -500 mg/day) is excreted in
feces

* This is the major pathway for Cholesterol elimination



Secrated bile salts
consist of 95% old, recycled
bile salts and 5% newly
synthesized bile salts.

Reabsorbed bile
salts are recycled by
enterohepatic
circulation.

Commaon
bile duct

Sphincter
of Oddi

Hepatic
portal
Wein

fram
pancreas

5% of bile salts
are lost in feces.

e Il&h. 95% of bile salis
+—— = Enterchepallt ety ViU ’dre reabsorbed by

circulation o the small intasting.
hile zalts




Liver
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Clinical significance

1. Bile acid binding resin — Cholestyramine
inhibits reabsorption of bile acids from ileum

* Return of bile acids to liver is | — synthesis of
bile acids by liver 1 — cholesterol excretion 1

» used to | plasma cholesterol



2. Bile salts are abnormal constituents of urine

- Seen in obstructive jaundice & hepatocellular
jaundice

- Detected by Hay's test



