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Lipid Compounds Of
Physiological Significance
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B> A
nctions of lipid compounds:

1-Major energy source for the body
pesal) A8l (i ) e

2-Structural component of cell membranesilipid bilayer)
LAY plE il gSa aal

3-Important regulatory molecules:
e.g., Fat-soluble vitamins A,D,E,K
Steroid hormones

Prostaglandins (Secrete in every cell in human body)
Signaling molecules: Inositol triphosphate (IP3)
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energy source for the body:

@AJJ\L_\M;JJLAAX\ a&u.q)\_\u L.\\J\_\.\;\éd(u.uaj\

More energy

A819ud ss97

*fatty acid: is the Top Energy Bl ey s
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Just & know
Signaling molecules A prostaglandin s is any
member of a group of
Gk oo RNz A g4y Jualy lipid compounds

“second massenger” that are derived
enzymatically from fatty
acids(Arachidonic acid)and
have important functions in
the body.

Storge form of this energy :
are many>>> subcninous
tissue an

adipose tissue
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Lipids and Related Clinical Problems:

1 Atherosclerosis and hypertension.
(Ol ped) lalyy

[ Coronary heart diseases.
AW Qlal) (2l saly
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Lipid Compounds:

(d Heterogeneous group. «dwiaia & e ganay

(1 Relatively water-insoluble. «slal A 413 & e ganay
(? Exception)
R ;Uﬁﬁu\ |

keton bodies

1 Soluble in non-polar solvents.
QAT g (g S Agulal pil) LS pal) (A G g il ganay
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Lipid Compounds:
Heterogeneous Group

A. Simple Lipids: > o= 05
Fatty acids Ez'd
Ketone bodies
*Triacylglycerol
Cholesterol
B. Complex Lipids:— G,;i:p
* Phospholipids +
Lipoproteins Bt
Glycolipids

FATTY ACIDS
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CH,(CH,), COO-

Hydrophobic Hydrophilic

hydrocarbon chain carboxyl group
(ionized at pH 7)

Amphipathic: Both hydrophobic & hydrophilic parts

(Hydrocarbon chain) douilil) cutd LalS dadid) cual j Lals
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1. Chain length:
Short-chain and Medium-Chalin
Long-Chain  >16 «No double bonas” €.9.,Palmitic acid 16:0
Very long-chain =20 «xo doubte bonas~ €.9.,Nervonic acid 24:1

bhbh“iﬁ‘\hb‘-@dhydyﬁ Y6 ol YEr) oAl dday) ) Lgs da g (s S VT IV
. Degree ol saturation -
Saturated. No double bonds = |
Unsaturated: Mono- or poly-unsatu rated_>
Cis- or trans-form —
3. Branched Vs straight-chaim awall i) 8 g8

4. Essential fatty acids s o s o a8 068y aval) of s

”

o o ) oY (a7 g ki (6] g Alsica iliag
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2’| Fatty Acids

= A /

essential fatty acids:
linol(e)ic acid

linol(en)ic acid

= ssadlinoleic acid*
ad ) O Al Aie Ay
VY b9

¢ $aalinolenic acid *
Al wie Al dayl g &N e
Yo VY 48 ?éJ
Prostaglands:

Gaob (8 L eSS o
((Arachidonic acid))
arachidonic acid 20:4, is
also considered essential
fatty acid if linoleic acid is
deficient from diet

fo

!

Fatty acids with chain lengths of

significant quantities in milk.

ur to ten carbons are found in]

contain primarily fatty acids of at

Structural lipids and triacylglycerols
least sixteen carbons.

COMMON

NAME STRUCTURE

Formic acid 1

Acetic acid 2:0

Propionic acid 3:0

Butyric acid 4:0

Capric acid 10:0

Palmitic acid 16:0

Palmitoleic acid 16:1(9)

Stearic acid 18:0‘
Oleic acid 18:1(9)

Linoleic acid
Linolenic acid
Arachidonic acid
Lignoceric acid
Nervonic acid

18:2(9,12)
18:3(9,12,15)
20:4.(5, 8,11,14

24:1(15)

[Precu rsor of prostaglandins

Essential fatty acids
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\\7 _O_ B \:C _O_
\{" (
Saturated Vs Unsaturated ) )
{ (
3
: . \ Saturated —)\
Melting temperature (T ): \: S e
Addition of double bonds: (  Unsatursted —>>
l-l- \J}‘ (cis conflguratlon) f
m x} A=/ = Klnk
Increase chain length: :
TTm ! /

Unsaturated (not straight) = have kink & usually cis conf.\unlike the saturated (straight)
unsaturated fatty acids have lower melting points than the saturated
fatty acids
Anpdiall e 413 A A (B dradia gl G aa
(403 Ax o ) LalS JiS] dapdia ( gaall cills LalS (g)
(A sk ABMe ) A3y da o ol LalS ALy gl Al cilS LalS &Y 1 iny
(Apse A832) Glisdll A cald JESH(AUED) Jay) 9,00 cils LalS oY



Biochemistry team Page 12

[ I I ]
Chain 5 ¢ Branched vs. Essential
length: egreeo straight-chain fatty acid
: saturation: atty acads
Melting - -
Short-chain & temperature (T,,): Linoleic
Medium-chain U 4| |Saturated: . | . acid, 18:2
nsaturate
TonoChain e No double Addition of Increase . .
| Paﬁmitic aci-dgu bonds double bonds:| | chain length: Llrlwlenlc
16:0 acid, 18:3
Mono- or poly-
unsaturated
Very long-chain Tm Tm
— e.g., Nervonic The precursor of
acid 24:1 - decrease increase prostaglandins,
Cis- or trans- Arachidonic acid
form of double 20:4, is also
bond considered essential

fatty acid if (linoleic
acid) is deficient from
diet
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@
- Plasma Fatty Acids: Thy aiie present in

the circulation

Esterified form (~90%): « i) Jayl 95 &5y
In triacylglycerol, cholesterol ester, phospholipids
(as part of lipoproteins)

Thy can’t be in the circulation with out lipoprotein
(water insoluble)

Free-form (unesterified):
Transported in association with albumin

“Carrier” Gub (& A2 qgle AN ¥
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Triacylglycerols

Storage form in adipose tissue
~ 90% of dietary lipids
Glyscerol plus 3 fatty acids

Blood transport: Chylomicrons and VLDL
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Ketone Bodies
Totally soluble in water does not need carrier

1. Water-soluble
2. Diabetic Ketoacidosis

increase in case of Diabetic Ketoacidosis

1.Acetone
2.Acetoacetate
3.B-Hydroxybutyrate

2 CH3;C — CoA
2 Acetyl CoA

N m:"?(

CH.C - CH - C - CoA
Acetoacetyl CoA

Fatty acyl CoA

Q
CH5C - CoA
HMG CoA Acetyl CoA
synthase
CoA
O OH O
“O-C -CHy- c CH,- C - CoA
CH,
HMG CoA
HIMG CoA lyase o
CHaC - CocA
Acetyl CoA

]
CH,C -CH,-C-0O"

Acetoacetate

Spontansous 3—Hyd‘roxybutyvats
NADH
NAD*

CH; - c CHs | |cH.- c CHy - c o

OH

Acetone 3-Hydroxybutyrate
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D Phospholipids

- ==

A. Glycerophospholipids:
Glycerol-containing phospholipids
1. Phosphatidylcholine (Lecithin)
e.g., Surfactant (Dipalmitoylecithin)
2. Phosphatidyl inositol (signaling molecule)

B. Sphingo-phospholipids:
Sphmgosme -containing phospholipids:
e.g., sphingomyelin (Myelin sheath)
(To be discussed with CNS Block)
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==t Giycerol backbone A. Glycerophospholipids
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O = II=—O_
O
Phosphatidylinositol 4,5-bisphosphate




Hydrocarbon "tail"
=i S
> = ™~
o1 22 24 07

> Steroid
nucleus

Cholesterol

acid oﬂ
acid
OO

=0
% Cholesteryl ester
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E— Overview and Functions
»Major Sterol of animal tissues
»Component of cell membranes
»Precursor for:

Bile acids & salts

Vitamin D

Steroid hormones:

Mineralocorticoids e.g., Aldosterone
Glucocorticoids, e.g., Cortisol
Sex hormones, e.g., Testosterone

Estrogen & progesterone

»Hypercholesterolemia: Atherosclerosis & CAD
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D_% Linoprotein Structure

Protein part: Apoproteins or apolipoproteins
Abbreviations: Apo-A, B, C
Functions:
Structural and transport function
Enzymatic function
Ligands for receptors

Lipid part:
» According to the type of lipoproteins
» Different lipid components in various combinations
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— Linoprotein Structure

Inner core of

triacylgylcerols

and cholesteryl ..

esters Phospholipids
Unesterifed
cholesterol

Apoprotein

Unesterifed cholesterol

The core insolub

The cote soluble
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wm Chylomicrons:
Composition " ¥ Types of Lipoproteins:

Chylomicron

of -
Lipopnroteins = = < O Very low density
Lipoprotein (VLDL)

- EI Low de_nsity
Lipoprotein (LDL)

Low-Density
Lipoprotein (LDL)

< U High density
Lipoprotein (HDL)

High-Density
Lipoprotein {HDL)

[] rmacyLGLYCEROL
B rroTEmN
Bl puaosPHOLIPIDS

] cHoLEsSTEROL amnD
CHOLESTERYL ESTERS
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Fhvos i ol ics
Triascylcoliycosacis

- T holaestarod aecE
c—hodesteryl esters U

faasyene

fayar

Densy ()

T_IE

CThylomicrons

-

Ultracentrifugation
of
Lipoproteins

A g alaiiuly oS g dadalall 5 sual)
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—— Plasma Lipoproteins

Triacylglycerol transport:
Chylomicrons: TG of dietary origin
VLDL.: TG of endogenous synthesis

Cholesterol transport:
LDL: (omadl Jgiad s<h 52 Mainly free cholesterol
HDL: w0 Jssusstt 0 Mainly esterified cholesterol
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Take Home Message

»L_1pids are heterogeneous group of compounds
»L_1pids are relatively water-insoluble
»Simple lipids:

FFA, TG, Ketone bodies, Cholesterol
»Complex lipids:

e.g., Phospholipids, Lipoproteins
»L_1pids have important physiological functions
»L_1pid disorders are the basis for common human

diseases, namely obesity and atherosclerosis
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