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Lipids

Lipids are essential for the
normal functioning of the body.

The two basic groups of lipids
are:

- Triglycerides
- Cholesterol

Triglycerides serve as an energ
reservoir, and each excess of
energy Is converted into
triglycerides.
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CHOLESTEROL
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of the cholesterol in your percent comes from of the cholesterol in your
body is made by your liver the foods you eat body is found in your brain

Cholesterol is a soft, waxy substance found in every cell in your body.

It is used to produce: Low levels of cholesterol have been linked to:

# Cellmembranes & Hormones # Alzheimer's # Depression # Memory loss

# Vitamin D # Bile acids and more * Stroke # Violent behavior #* Suicide
TRTW@RLD

AExogenous cholesterdb introduced into foods.
AEndogenous cholesterdk synthesized in the body itself, mainly in the liver



Lipoproteins

ALipoproteins are lipid complexess V.
(cholesterol, triglycerides) and & 'S
proteins (apoprotein).

ANamely, apoproteins are
"carriers"” of lipids In
transporting cholesterol from
the liver through blood vessels
to peripheral tissues
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"Good" and "Bad" cholesterol

According to the mechanism of action,
lipoproteins can be classified into different
classes:

A chilomycrons (cholesterol, triglycerides,
Prot_elns)-_ transmit triglycerides (fats) from
he intestine to the liver, muscle tissue and
adipose tissue.

A VLDL (Very Ledensity lipoprotein) transmits
(newly synthesized) triacylglycerol from the
liver to adipose tissue.

A IDL (Intermediate density lipoprotein)

A LDL (Lovdensity lipoprotein) transmits
cholesterol from the liver to the cells in the
body. LDL is said to be "bad cholesterol".

A HDL (High density lipoprotein) collects
cholesterol from tissue in the body and
relates it to the liver. HDL is oftenreferred to
as "good cholesterol".
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A"Good" cholesterol (HDL) collects "bad" (LDL) cholesterol, whose particles are
nice for the walls of the blood vessels, making them hard, crunchy and slim.

AAn el evat ed(LDLeholesterolésfa majdo riskifgr heart disease,
stroke, and peripheral arterial disease
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Dyslipidemia

ADyslipidemia is the name fc
a disordered concentration
of lipoproteins in the blood
and can be manifested as:

Ahyperlipoproteinemia
(hyperlipidaemia)

AHypolipoproteinemia
(hypolipidemia)
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Causes and risk factors HLP

1) primary (hereditary hyperlipidemia)
2) Secondary causes ldf Pare:

- associated with diseas¢gdiabetes,
hypothyroidism, Cushing's syndrome,
certain types of renal insufficiengy

- the consequence Of_takll’]ﬁ]
medication-contraceptive pills
hormones such as estrogens and
corticosteroidscertain diuretics; and
beta-blockers.

- Poor nutrition- excessive intake of
fatty foods

- chronic alcohol consumption;
= ObeSity Han TS et al. Obes Res 2002;10:923-931,

Janssen et al, Arch Intern Med 2002; 162:2074-2079
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_Brain "cholesterol

A The brain contains 20% cholesterol in the
body. Cholesterol is embedded in synapses !
myelin, cell membranes. If the brain is too Ic
in"cholesterol then a brain disorder occurs,
iIncluding a mood regimen, learning, memor *

A Cholesterol in our brain does not come from
the cholesterol we eat! The cholesterol is tor 4
large and enormous to transcend the bleod *
brain barrier from the blood vessels to the
brain tissue- so the brain makes its own
cholesterol on the spot. Cholesterol can be
produced from anything carbohydrates,
proteins or fats- so no matter what we ea

A Low cholesterol in the blood does not cause
low levels of cholesterol in the brain.
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International classification of diseases (ICD-10)

E78 Disorders of lipoprotein metabolism and
other lipidaemias

Excludessphingolipidosis ( E75075.3)
A E78.0Pure hypercholesterolaemia
A E781 Pure hyperglyceridaemia
A E78.2Mixed hyperlipidaemia
A E78.3Hyperchylomicronaemia
A E78.40ther hyperlipidaemia
A E78.5Hyperlipidaemia, unspecified
A E78.6Lipoprotein deficiency

A E78.80ther disorders of lipoprotein
metabolism

A E78.9Disorder of lipoprotein metabolism,
unspecifie
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HYPERLIPOPROTEINEMICS (HLP)

atherosclerosis

A HLP is the presence of a highet

MNormal cut

amount of lipoprotein in the S
blood, and is the result of an
Increase In the synthesis or e vaal
deceleration of their
degl‘adatlon Ea‘;té;jgwgtrggal
AThey can have different P
consequences, and this Is Norrowed
primarily accelerated and / or =t
premature atherogenesis.
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Lipids and Atherosclerosis

AThere is a general consensus that
elevated levels of lipids in the blood are
among the most important risk factors
for the development of atherosclerosis
and that they are direct perpetrators of
damage in the blood vessel wall. In this
way, hyperlipidemia causes
cardiovascular and cerebrovascular
diseases.

AHLPs are often associated with diabetes,
obesity and hypertension, with which
they act synergistically, leading to
arteriosclerotic changes.
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Atherosclerosis
AAtherosclerosis is a CHOLESTEROL PLAQUES

multifactorial, chronic disease Cholestaral
of the walls of large and (Plaque)
medium arteries characterizeq| narrawes

by endothelial dysfunction,

vascular inflammation, lipid
accumulation and extracellule
matrix components, resulting
In the formation and
progression oftherosclerotic

plaque- atheroma

Artery
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HLP epidemiology in the world

Arteriosclerosis

Alt is very difficult to estimatéhe
frequency of HLP , according to
numerous studies in
economically developed

countries, it is believed that A i;

there are 2533% of the adult
population, presencat children
ageup to 10% Is observed.
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Epidemiology of HLP in Serbia

According to the results of the

researchfor health of the population
of Serbia in 2013, the Institute for 1 People over 60 years of age.

. rony
Public Health of Serbia "Dr. Milan ~ Mc¢réased fatis 22%,

Jovanovic Batut" - HLP 1s more commaat femait
0
2013.g. Increased fats in the blood 26% | |
had: - HLP Is the most common In the

0
-12.9% of the population of Serbia. 29 'aN9e 654 years25%

-15.2% of women and 10.5% of men
have sex with HLP.

|l nstitut za javno zdravlje Srbije ,Dr Milan| Jova
Srbije, 2013. godina. Beograd 2014.



HLP and Alzheimer's Dementia (AD)

AThe association of cholesterol and
AD is not clear and even
contradictory. Epidemiologica
studies have shown mixed results = 4%
depending on whether cholesterol * ¢
measurements were performed in (€
the middle aged or later. High
cholesterol levels in the middle
aged Increase the risk of AD,
whereas this positive association
has not been showat elderlyage

@ djagoostikovatje i€ a

Republi ¢cka struc¢na komisija za izradu i I mp a d
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Tab. 1 Randomized controlled efficacy studies of antilipemics for
the prevention and treatment of AD (according to Shepardson,
2011)

studija lek efikasn
ost

Felman, 2010 Atorvastatin Ne
Friedhoff, 2001. Lovastatin DA
Heart Protection Study Collaborative Group, 2002. Simvastatin NE

Shepard (PROSPER), 2002. Pravastatin NE
Sparks, 2005. Atorvastatin DA
Republi c¢ka struc¢na komisija za izradu i i mplementaa@aiju vodi ¢
di jagnosti kovanje i | eCenje Al chajmerove bolesti. Klinic¢cki v



Alzheimer's disease and hyperlipoproteinemia

Introduction: Hyperipoproteinemiais one of the risk factors for Alzheimer's disease.
Objective To determine the incidence of associated occurrence Hymgroteinemiae

(HLPB and Alzheimer's disease (AD).

Material and methodology of workwe analyzed the patiesexamined in the neurological
specialist outpatient clinic GH "Sveti Luka" in Smederevo, in the period from 01.01.2017.
until 31.12.2017, which is treated under the following diagrams: F00.0, F00.1, F00.2, F00.9,
G30.0, G30.1, G30.8, G30.9. Each patient has a finding of neurologist, internist, psychiatrist,
psychologist, MDCT or NMR brain finding. In the methodology of psychological assessment
of the clinical picture of Alzheimer's disease, the following were used: MMSE, language test
function test in the sense of checking audible understanding, repetition of fluency and
understanding and naming, heteroanamnestic data in terms of ability tecaef. Medcalc
software was used for statistical processing. In the statistical survey methodology, the mean
value and structural indicators were expressed as percentages, and from the statistical tests

the Hisquare test was used.



Tbl. No 1 Patients with AD according to HLP

88,2
32| 11,
271 100.0%

Graf. Br 1Patients with AD
according toHLP

@ don't
have

O have

Comment:

Of the total number of patients suffering
from Alchaemia's disease, 11.8% of the
are treated with HLP, which represents &
minimal difference compared to the
Incidence of HLP in the adult population
SerbiaNamely, according to the Final
Report of the Survey of Public Health of
the Republic of Serbia in 28conducted

by the Institute for Public Health of Serbi
"Dr . Mi | an JHLFK s o v|i

12,9% of adult inhabitants22% of the
population over 60 years of age
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Table No. 2Gender structureof patients Table. No. 3 Gender structure of patients
suffering from Alzheimer's diseasel)A with associated disesases AD+HLP

number % sex have
male 103 38,0 male 97 6 103
(35,86)| (2,2)| (38.0%)
female 168 |62’O female 142 26 168
total 271 100,0 (52,20)| (9,6%)| (62.0%;
_ total 239 32(271
Comment:
Our examination has shown that AB affects both (88,2)/0) (11,83/0) (100-0%)
genders - _ _
Of the total number of patients examinedlpmen were Chisquared=4,822 P=0,0281
the largest number (168299, which means that Comment:
women are more likelyo suffer fromAD. This result Of the total number of patients, the associated occurrence of AD drirtl H

. . : was somewhat more common in womee (9,6%), which was expected
does not differ from the results of most examiners in thewith a higher number of patients with AB womén, but this difference was

world. A more frequent occurrence of AD in women Cannot statistically significant p =@81, which means that sex has no effect

_ : on the associated occurrence of AD atidP
also be explained by the fact that women live longer. 20



Chart No. 2Percentage of associated AD + Chart No.3 Percentage of associated
jEFdisease in malelpaiiun AD + H. Pdisease infemale patients

m don't have
m don't have

m have
m have

Comment:

If we analyze the percentage relationship of patients withs&parately
for men and women, then we see that the incidence bPI$ somewhat
more common amondemale(which is not different from the data of
s_om_?_ aut?ors In the literature), but this difference is not statistically
significant.
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Table No 4 Age structure of

patients suffering from AD

years
>65
65-69
70-74
7579
80-84
85-89
<89
total

number
34

34

56

59

64

21

3

271

Comment;

The largest number of
o/ patients with AD is age 84
0 ears (23.6%). Patients under
5 are 34 (12.5%). This

12,5 difference Is statistically
12 5 significant (P <0.0001), which
’ means that AD is more likely
20 to suffer more than 65 years
¥ of age, which is not different
from the results of other
21,8 authors.
23,6 Of the total number of
patients with AD, the
7.7 associated occurrence of AD +
HLPis more frequent in the
1.1 75-79 age ranged (3,3%), but
: this difference’is not
100,0 | statistically significanp =

0.6944 which means that

associated diseases AD kM

occur at all age intervals of
atients with AD, includin

Schisquared=77.083, P<0.0001 Batients under 65 years o

age

years
>65

65-69

70-74

7579

80-84

85-89

<89

total

31
(11,24
28
(10,349
49
(18,199
50
(18,59
58
(21,24
20
(7,49
3
(1.1%
239
(88,2%)

Table. No 5 Age structure of patients
with associated diseases AD + HLP
HLP

don’ t

havel total
3 34(12.5%)
(1,1%
6 34(12.5%)
(2,29
7 56(20.7%)
(2,64
9 59(21.8%)
(3,3%)
6 64(23.6%)
(2,29
1 21(7.7%)
(0,49
0 3(1.1%)
(0.0%
32 271(100%)
(11,8%0)

Chisquuared=3,869, P=0,6944



Chart No 4Percentage ratio of patients with AD to HLP for each
age interval

>65 65-69 70-74 7579 80-84 85-89 <89
years

Edon’ t @Bhases e

A Comment:

We analyzed the percentage ratio of patients with AB in relation to HLP for each age interval
and conclsion isthat HLP was more frequently registered in patients age®®4earsld.
(1|C7l.6|%), which is not different from the incidence of HLP in the general population of the
elderly.
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TableNo 6 Patients with AD
diagnosed (Dq)

Dg. Numlber | %
F00.0, G30.( 8 3.0%
F00.1, G30.1 100/ 36.9%
F00.2, G30.4 105| 38.7%
F00.9, G30.4 58| 21.4%
Total 271 100.0%

Cht squared=89,930, P<0,0001

Comment:

Our study showed that most patients had a

Tbl. Br. Patients with disorders AD +
HLP according to AD diaghoses

Dg Don’ t have total
SOORNORNENl 8 (3,000) 0 (0.0%) 8 (3.0%)
Soexin 86(31, 29| 14(5,2%| 100(36.9%)

F00:2, G230 IEHEEED
F00.9, G30.EYv A D
239(88,2%)

8(3,009| 105(38.7%)
10(3,7%)| 58(21.4%)
121(44.6%)| 271(100.0%)

Chisquuared=4,946, P=0,1758

omment:

specific or mixed form of AD (Dg.F 00.2 / G30.8

of 105 (38.7%) and the smallest number had
early AB (DgF00.0 / G30.0) of them 8 (3%).
This difference is statistically significant (P
<0.0001), which means that early Alzheimer' .
disease is rarely related to other types, which isthat a patlent with any
not different from the data in the literature.

f the total number of patients with AD, the
megorlty of patients have HPunder Dg. FOQ.
(G301)-14 {)5_,2% 0, but this difference was not

s Statistically significant (P = 0’48), which means

g AD can haveRH

24



Table No. 8 Patients treated with AD
and weight of the clinical picture AD

clinical picture | number | %
AD

moderate 151 55,7
medium 59 21,8
heavy 61 22,5
total 271 100,0

Chiquaured=61,137, P<0,0001)
Comment:

Of the total number of patients with AD, the
largest number of patients with moderate clinical
picture of the disease is 151 (55.7%), which is
statistically significant (P <0.0001), which means
that our patients are more likely to report to a
doctor with moderate symptoms of AB , which is
not different from the data in the literature. This
data gives a chance to doctors for more efficient
treatment of patients from AB.

Table No. 9 Patients with AD according to HLP and
weight of the clinical picture AD

clinical picture AD
HLP moderate| medium| heavy| total
donQ 0 134 50 55 239
have (49.4% | (18,5%9| (20,309 | (88,20)
have 17 9 32
(6,3%)| (3,3%) (11,8%)
total 151 59 61 271
(55.7%) (21.8%) (22.5%) (100%)

Chisquuared®,944 P=0,6236

Comment;

Of the total number of AD patients, most AIHEP
has a moderate clinical picture AD/{6,3%), but this
difference is not statistically significant (P €286),
which means that HTN does not have significant
influence on the weight of the clinical picture AD.



Table. No. 10 Patients with AD according to HLP and

MDCT registered Reductio corticalis cerebri

HLP total
Red. Cort.| Don’ t have
don’t 19 1 20
(7,09 (0,4% (7.4%)
have 220 31 251
(81.209 (11,4%) (92.6%)
total 239 32 271
(88,20) (11,8%) (100%)

Chisquuared$,385 P=0,5350

AComment:

AOf the total number of
patients with AD31 (11,4%)

of patients

with LR MDCT

registered only cortical
reductive changes, but this
finding was not statistically

significant

(P = 6350,

which means that HPis not

the only ris

K factor for the

occurrence of cortical

reductive c
with AD.

nanges in patients



Table. No 11 Patients with AD according to HLP
and findings of MDCT brain

HLP total

MDCT 52y Qi have

Red. Cort. cerebri 78 28,8%) 7 (2,6%)| 85(31.4%
MIC lac. 6 (2,20 0 (0,0 6 (2.2%)]
MIC 5 (1.8% 0 (0.0% 5(1.8%)
Red. cort.+ MIC lac. 70 (25,809 12(4,4%)| 82(30.3%
Leucoareosis 2 0.7% 0 0.0% 2 (0.7%
Kort. Red.+ Lecoar. 41 (151% 2(0.7%| 43(15.9%
Inf. Cerebri+ RedCort. 26 (9.80| 7 (2,600 33(12.2%
Inf. cerebri 1 0.4% 1 0.4% 2 (0.7%)
HIC 3 (1,29 0 (0,09 3 (1.1%)]
Red. Cort.+MIC lac.+Leu 5 (1.8% 2 (0,9 7 (2.6%)
Atrophia cerebri 2 (0,20 1 0.4% 3(1.1%)
total 239(88,20) 32(11,8%)271(100%)

Chisquuared=14,755P = 01412

AComment:

AOf the total number of
patients treated with AD,
INn the majority of
patients with AD HLP
disorders MDCT was
cortically reduced and
multiple lacunarinfarcts
12 (4,4%), but this
difference was not
statistically significant,
which means that HP
causes various vascular
changes in the brain that
can cause or potentiate
AD.



Table. No. 12 finding MDCT
endocranium in patients with
associated AD + HLP disease

7

Only red. Cort. 21,9%

Atrophia cerebri |1 3,1%

Red.Cort+Vaskul.| 24 75%

changes

total 32 100%
Comment:

Of the total number of patients with AD(21,%%) patients with
HLP, only cortical reductive changes were verified with MDCT of
endocranium, and the24 (75%) had cortical reductive and

Chart No. 6BMDCT endocranium in
patients with associated AD +.H

atrophi only
a red.
cerebri ccort.

22%

vascular changes or isolated vascular changes, which is in favor of
HLP having significant the impact on vascular changes in the brain
and in this way can cause or potentiatB.A

28



Conclusion:

A AD is more commonly affected BBmail gendeiand people over 65 years of age.

A Early AD occurs only 65 years and is the most appropriate form of AD (form AB according to MKB
10 classification).

A The majority of patients have a moderate clinical picture of ADgtrelerhas no effect on the
severity of the clinical picturel}

A 11,8%of patients suffering fronADare treated withHLPwhich does not represent a statistically
significant difference compared to the general adult population in Serbia.

A Associated diseases of AD and HLP occur indettiers gender has no effect on the associated
occurrence of AD and HLP.

A Associated diseases AD and HLP occur in all adult age intervals, more often in people over 65
years of age, but the frequency decreases in older than 89 years.

A Associated diseases AD + HLP have no significant effect on the severity of the clinical picture,

A In 75% of Fatie_nts with associated AD + HLP diseases, cortical and vascular changes are registere
with MDCT, which means that vascular changes in the brain have a significant effect on the
occurrence or potentiation of AD,

A HLP is not the only cause but one of the risk factors for vascular changes in the brain.
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