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PLAN OF LECTURE

1. Lipids: characteristic, types, functions.
2. Types of disturbances lipid metabolism.
3. Obesity: classification, signs, implications.




Questions of Independent eseo
work 13

. Disturbance of acid-base equilibrium. The concept of
acidosis and alkalosis: the causes, types, principles of
correction.

. Violation of phosphorus-calcium metabolism. Disturbance
of microelement exchange.

. The concept of basic and energy exchanges.
Infringement of power supply of a cell: the reasons,
consequences.

. Starvation: causes, types, consequences. The concept of
curative starvation.
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Chemistry of Lipids

Definition:

- Lipids are organic compounds formed
mainly from alcohol and fatty acids
combined together by ester linkage.
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Lipids
Introduction to Lipids

* Lipids are biomolecules that are soluble in organic
solvents and insoluble in water.

* They are defined on the basis of a physical property
not by a particular functional group, thus they
have a variety of structures and functions.

* They contain many nonpolar C—C and C—H

bonds and few polar bonds resulting in their water
insolubility.



Lipid Structure

Fats, Oils, Cholesterol, Waxes

| |
Monomer: Fatty Acid ,ﬁo\:cei:;e
Polymer: Lipid
Phospholipid:

— Structure (3 parts):
* “Head” = Glycerol & Phosphate
* “Tails” = 2 Fatty acids
— Function: Make up the cell membrane
Triglyceride:
— Structure (2 parts):

* “Head” = Glycerol
“Tails” = 3 Fatty acids
Function: Provide energy for cells, insulation
— Cholesterol: Gives cell membrane flexibility
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Lipid functions

Storage form of energy

Supply essential fatty acids

Structural components of cell membranes
Electrical insulation

Protect body from cold

Mechanical protection of internal organs
Metabolic regulators (hormones)

Help transport fat soluble vitamins



DISORDERS OF LIPID METABOLISM]| s¢

- disorders of the digestion, absorption and
excretion of fats;

- disorders of transport lipids and moving it into
the tissue;

- excessive accumulation of fat in the organs of
non-adipose tissue (fat infiltration and fatty
dystrophia);

- disorders of intermediate metabolism of
lipids;

- disorders of fat metabolism in adipose tissue.



Disorders of the digestion
absorption and excretion of

Fats ingested

fats

Gallbladder

>
.

(D Bile salts emulsify
dietary fats in the
small intestine, forming
mixed micelles

(@) Intestinal lipases
degrade triacylglycerols.

(@ Fatty acids and other breakdown
products are taken up by the
intestinal mucosa and converted
into triacylglycerols.
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(®) Fatty acids are oxidized
as fuel or reesterified
for storage.

"-" Myocyte or

.
"

Lipoprotein lipase
(6) Lipoprotein lipase,

activated by
apoC-II in the capillary,
releases fatty acids and
glycerol.

() Chylomicrons move
through the lymphatic
system and
bloodstream

to tissues.

Chylomicron

with cholesterol and apoproteins,
into chylomicrons.

@, @ Triacylglycerols are incorporated,



Steatorrhea
IS presence of excess fat in feces




Disorders of transport fat and
moving It into the tissue
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Disorders of transport fat and
moving It into the tissue

Transport lipoproteins

Chylomicron

VLDL IDL LDL HDL







HYPERLIPEMIA

It is increase of level of fats in the blood more than 4-8 g/l.

Types of hyperlipemia:
« alimentary (after eating);

e transport (moving fat from depot to the liver as result
Impoverishment of the liver in glycogen (starvation, diabetes
mellitus, stress);

e retentional (a consequence of delays fat in the blood)




Alimentary hyperlipemia.

Already within 1-2 hours after intake of a lipid-
rich diet, the alimentary hyperlipemia is
observed in the organism.

This i1s a transient physiological state,
characterized primarily by an increased
concentration of triglycerides in the blood and by
the occurrence of chylomicrons in it.

The alimentary hyperlipemia passes its
maximum within 4-6 hours after the intake of
fat-rich food.

In 10-12 hours after the intake of diet, the
triglyceride content comes back to the normal

level, and chylomicrons are no more observed
in the blood.




Abnormalities of lipid metabolism oo

dyslipidemia:abnormal lipid levels
causes: defective synthesis/transport/catabolism of
lipoproteins
hyperlipoproteinemia:elevated lipoprotein levels
- hypercholesterolemia
- hypertriglyceridemia

- combined hyperlipidemia

hypolipoproteinemia:decreased lipoprotein levels



Hyperlipoproteinemia

Fredrickson Classification

Type Synonyms Lipoprotein
Elevation

| (rare) "Primary hyperlipoproteinemia', | Chylomicrons
or "Familial
hyperchylomicronemia"

lla "Polygenic or Familial LDL
hypercholesterolemia’

b "Combined hyperlipidemia" LDL+VLDL

11l (rare) "Familial Chylomicrons+
dysbetalipoproteinemia" IDL

IV "Familial hyperlipemia" VLDL

V (rare) "Endogenous VLDL+

hypertriglyceridemia"

Chylomicrons




Excessive accumulation of fat
In the organs of non-adipose
tissue

* Accumulation of abnormal quantity
more than 25-30% of lipid as TAG in
liver is called fatty infiltration of liver

( (hl onic accumulation of 111

Fibrotic changcs\__ __/

Fatty changes in hepatocytes




FATTY INFILTRATION AND FATTY
DYSTROPHIA

Arriving In the tissue fats are oxidized or deposited.
If accumulation occurs outside the cells of adipose tissue,
we speak of fatty infiltration.

The combination of infiltration with disruption of the
structure of the protoplasm of cells is defined as fatty
dystrophia.

Healthy liver Fatty liver




FATTY INFILTRATION AND FATTY | §it:
DYSTROPHIA e

The most commonly develops in the fatty dystrophia of
the liver, myocardium, kidney, and accompanied by the
following diseases and conditions:

- diabetes,

- chronic alcoholism,

- starvation,

- obesity,

- Intoxication.



Disorders of intermediate
metabolism of lipids

Products of intermediate metabolism of higher fatty acids

are:
-

- acetone

- acetoacetic acid ~ ketone bodies

-B-hydroxybutyric acid

They are formed in the liver and are oxidised to CO, and
H,O in other organs: lungs, muscles, kidneys.

Normally amount of ketone bodies in the blood is 0.02-
0.04 g/l



Synthesis of ketone bodies oo

_ 2 CH,-CO- SCoA
Liver! l - HS-CoA
CH3'CO'CH2'CO'S'COA

+ CH,-CO-S-CoA | -H20
-HS-CoA

HOOC-CH,-COH(CH,)-CH,-CO-S-CoA
l - CH,-CO-S-CoA
CH,-CO-CH,-COOH

+ NADH + H: —C ADNOZ

CH,-CHOH-CH,-COOH CH,-CO-CH,



OBESITY :

Obesity is abnormal or excessive fat
accumulation in adipose tissue.




Classification of obesity by
mechanism of development

-alimentary;

- endocrine (the Cushing’s syndrome,
hypothyroidism);

- hereditary.




Classification of obesity depending
on the number of adipocytes and
their size

Hyperplastic obesity - [ number of fat cells.
massive obesity & early age of development.
Hypertrophic obesity — normal number and

] size of fat
moderate obesity in adults.
Mixed obesity - [0 of fat cell size and

amount.
When all the existing fat cells are filled with lipids new
cell are formed

the number of fat cells can’t be decreased by diet and
weight loss




OBESITY W ADIPOSE MASS

Hyperplasia
Commitment
-Differentiation

:Hypertrophy_‘

7




Classification of obesity by e
external manifestations :

« symmetrical type (uniform-distribution of fat);

e upper (face, head, neck, upper body);
* medium (in the stomach in the form of an apron);
S).
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Obesity classification
according fat distribution
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Visceral vs.
subcutaneous
obesity

Gender difféerences

Différences in risk
for complications

Dyslipidemia, type 2 diabetes,
hypertension, coronary heart disease,
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Obesity classification
according the percentage of
welght gain

| degree - 20-29%;

Il degree - 30-49%;
lll degree - 50-59%;
IV degree - 60% or more.




Medical Complications of Obesity

Idiopathic intracranial
hypertension

Stroke
Cataracts

Pulmonary disease
abnomal function
obstructive sleep apnea

hypoventilation syndrome

Nonalcoholic fatty liver
disease

Coronary heart disease
Diabetes

steatosis . -
steatohepatitis Dyslipidemia
cirrhosis Hypertension
7 ol
Gall bladder disease Severe pancreatitis
Cancer

Gynecologic abnormalities
abnormal menses

infertility

polycystic ovarian syndrome

Osteoarthritis
Skin / ;
Gout \)

breast, uterus, cervix
colon, esophagus, pancreas
kidney, prostate

Phlebitis
venous stasis



Body mass index = Weigh (kg) / Height (m?)

BMI classification
Underweight <18.5

MNormal range 18.5-24.9







