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LIPID COMPOUNDS OF
PHYSIOLOGICAL SIGNIFICANGE

= Very important
= Extra explanation

“STAY FOCUSED AND NEVER GIVE UP”
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Functions of lipid compounds

* Clinical problems

* Lipid compounds of physiological importance

* Complex lipids:
Phospholipids, glycolipids and lipoproteins
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Functions of lipids

Major energy source of the
body

|

Note :It gives more energy
than carbohydrates. However
carbohydrates are an
iImmediate energy source.

Structural components of cell
membrane
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Important regulatory molecules

Steroid

hormones

Prostaglandins ( Secretions that
have hormone-like effect around

area of secretion)

Fat soluble

A2

vitamins( A,D K, and E)

Signaling molecules
Inositol triphosphate (IP3)




é) LIPIDS AND RELATED CLINICAL PROBLEMS

= These clinical problems occur due to excessive lipid intake

Atherosclerosis

Coronary Heart and

Diseases Obesity

e ) ) ol e Hypertension

adll Jakia g i) 5 Gl ) ol
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Composition contains a lot of different components

» Heterogeneous group

» Relatively water insoluble Due to increase in non-polar components
Exception Ketone Bodies which are WATER SOLUBLE
» Soluble in non-polar solvents

Like dissolves like

Lipid

compounds

complex

Cholesterol

Triacylglycerol

Fatty acids

Phospholipids Glycolipids Lipoprotein Ketone bodies
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Fatty acids

Ketone bodies

Triacylglycerol

(glycerol+ 3 fatty

acids)

Cholesterol

4 rings are present
in every cholesterol

o o O OH O
s M A o )\/U\o -
Acetone Acetoacetic acid Beta-hydroxybutyric acid

(technically, a ketone) (technically, a ketone) (technically, NOT a ketone)

I 2 1=2 15

W
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FATTY ACIDS {FA}

STRUCTURE CLASSIFICATION

- 1-Chain Length. Short, medium, fatty acids in milk
CH;3(CH2), CO0 long e.g. : Palmitic acid 16:0
Hydrophobic Hydrophilic very long e.g. : Nervonic acid 24:1
hydrocarbon chain carboxyl group
(ionized at pH 7) 2- Degree Of Saturation ~i s ( saturated & unsaturated)
« saturated HAS NO DOUBLE BONDS, common in animal fats.

Fatty acids are amphipathic ( have both |+ Unsaturated : ,common in plants fats.
: . : T- | turated double bond
hydrophobic & hydrophilic regions ) i mono or poly unsaturated ( one or more double bonds)

____________________________________________ 1 | 2- Cis- or trans-form of double bond

Fatty Acid Structure 3-Essential fatty acids( that the body cannot produce )
1- Linoleic acid, 18:2 the precursor of arachidonic acid
2- Linolenic acid, 18:3

O\ /O 0
[ &
§ 3- arachidonic acid 20:4

Carboxyl
group

« The precursor of prostaglandins, arachidonic acid 20:4, is
also considered essential fatty acid if linoleic acid is
deficient from diet

—_—————————— e — — — —

Nofe : short 4 carbbons

Hydrocarbon : i
| Medium 6-12 carbons |
| :

|

chain

Note : deficiency of essential
FA results appearance of
effects(symptoms) on the
pody.

Long 14-20 carbons
i_Very long over 22 carbons




PLASMA FATTY ACIDS
[(FFA)

= Esterified form (~90%)

In triacylglycerol, cholesterol ester, phospholipids
(as part of lipoproteins)

TRIACYLGLYCEROL

Storage form in adipose tissue

~ 90% of dietary lipids

Glycerol plus 3 fatty acids

= Free-form (un Esterified) = FFA (Free Fatty = Blood fransport: Chylomicrons and
Acids) VLDL
Free- form is tfransported with albumen protein. H
H—C—0—C—R
-
H-—C—O—C—R
)
H-—C—0O—C—R
H O

Triacylglyceral
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Ketone bodies

Acetoacetate B-Hydroxybutyrate Acetone

The KEetone Bodies

W W o W 0
-C - - C=-n- H-.C-CHCH-_-C-0-— - -
HE': C I:H2 C -0 = = I:H3 C I:H3
acetoacetate [F—hydro=ybutyrate acetone

. Ketone bodies are water-soluble.

= |ncrease of Acetoacetate and B-Hydroxybutyrate in diabetic’s
blood cause Diabetic Ketoacidosis when not taking medications
which result to coma.
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Complex lipids

Phospholipids

Glycerol
+

|
I
2 fatty acids |
: :
Phosphate group |

E Choline
: Phosphste

i

o A
: . Glycerol (@

Fatty acids |

Hydrophobic tails

(a) Structural formula (b) Space-illing model

d Hydrophilic
! head

) l4— Hydrophobic
( tails

(c) Phospholipid symbol

Lipoprotein

SURFACE COAT LIPID CORE

O unesterified cholesterol Vcholesteryl esters

ﬁ phospholipids m triglycerides

() apolipoproteins

Fatty acid unit

Glycolipids

HO/ :

Cerebroside
(a glycolipid)

Sugar unit

glucose
or
galactose
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Phospholipids

o

Glycerophospholipids

Glycerol-containing phospholipids.
Parent compound: Phosphatidic acid

J

-
1- Phosphatidylcholine
(Lecithin).
e.g. Surfactant
(Dipalmitoylecithin)
J

2- Phosphatidyl inositol
(Signaling molecule)

Sphingo-phospholipids
Sphingosine-containing phospholipids.
e.g. sphingomyelin (Myelin sheath)




»Major Sterol ) of animal tissues
»Component of cell membranes
»>Precursor (J«_« )for:
Bile acids(® & salts
Vitamin D
Steroid hormones:
1- Mineralocorticoids e.g., Aldosterone
2- Glucocorticoids, e.g., Cortisol
3- Sex hormones, e.g., Testosterone Estrogen & progesterone

»Hypercholesterolemiad s < gy
»>Atherosclerosis & CAD alll gl il (al yal 5 ol i) il

(1): Sterols: also known as steroid alcohols, are a subgroup of the steroids and an important class of
organic molecules. They occur naturally in plants, animals, and fungi, with the most familiar type of
animal sterol being cholesterol. Cholesterol is vital to animal cell membrane structure and function
and a precursor to fat-soluble vitamins and steroid hormones.

(2):Bile acids are steroid acids found predominantly in the bile of mammals and other vertebrates.
Different molecular forms of bile acids can be synthesized in the liver by different species. Bile acids
are conjugated with taurine or glycine in the liver, forming bile salts.

Hydrocarbon "tail"

A e

> Steroid
nucleus

C=0
% Cholesteryl ester
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It consists from two parts:

> Protein part: Apoproteins (it called Apo-lipoproteins too).
Its functions: 1- Structural  2-fransport
3-Enzymatic function 4-Ligands for receptors

> Lipid part: the type of lipids depend on the type of lipoproteins.

'in the ECF by themselves
| (becouse they are not polar) SO

i they bind to protein to help

= Composition of lipoprotein :  them to move inthe ECF
Chylomicrons ' Note : the good carrier
(VLDL) Very low density Lipoprotein Nipepiosivis FolL

(LDL) Low density Lipoprotein ' While LDL & VLDL are bad

(HDL) High density Lipoprotein camers |




[ ) PLASMA LIPOPROTEINS

E=ad™ "Good™
(Non-HID1)
——c e 2 -
Chylomicron VLD iDL LiDL HDE
= Sohiin, TSTEShs Beiaans oor2 Ty
Chrye.r?.né?:ion Lipoprotein Lipoproiein Llpoprotein' Lipoproaotein

41000 rnrm

= zocas medmovie.com ™

Triacylglycerol transport Cholesterol transport

Chylomicrons TG of dietary origin LDL Mainly free cholesterol
VLDL TG of endogenous HDL Mainly esterified cholesterol
synthesis
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Q1: All Fats are insoluble in water ?
(T) or (F)

Q2: Arachidonic Acid is considered essential Fatty Acid when linolenic
Acid is deficient ?

(T)Or(F)

Q3:Triacylglycerol is the storage form in adipose tissue?

(T)or(F)

Q4:Phosphatidyl inositol is a signaling molecule ?

(T)or (F)

Q5: Triacylglycerol is transported by chylomicrons and VLDL ?
(T)or (F)
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6: The st f in the body is ?
Q € storage form In the body 1s Q8: which compound is not considered complex lipid ?

1-Triacylglycerol

1-lipoprotein
2-Acet tat
cetoatetate 2-Glycolipid
3-Acet
cetone 3-Fatty Acid

7:which di t idered simple lipid ?
Qe @oum pebine 5 et Goilelre) sl elis 12! Q9:Which compound is a cholesterol transporter?

1-Triacylglycerol

1-LDL

2- cholesterol 5-HDL
-phospholipi

3-phospholipid 3-Both
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ANSWERS:

QL. F
Q2. F
Q3: F
Q4: T
Q5T
Q6:1
Q7:3
Q8: 3
Q9:3
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