VYSOCE NENASYCENE
MASTNE KYSELINY
(VNMK, PUFA)

A NERVOVY SYSTEM
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Uvolnovani a premena VNMK z membran
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Neurony a gliove bunky obsahuji vysoké mnozstvi VNMK (AA a zejmena
DHA) v membranach. Ovlivhuji jejich vlastnosti souvisejici s prenosem
signalu a aktivitou membranovych proteind. Jsou zdrojem eikosanoidu -
prostaglandind, leukotrientu (AA) a dokosanoidu a neuroprotektinu (DHA).
AA a DHA ovliviuji produkci a prenos neurotransmitert a DHA zesiluje
komunikacl mezi neurony.

V retine je nejvyssi koncentrace DHA v tele. DHA je klicova pro prenos
signalu (fotoreceptory — mozek) v retiné



Slozeni membranovych lipidu ovliviuje mentalni zdravi.

Ovlivhuje zejmena interakce lipid-protein, které maji vliv na
uvolnovani a prijem neurotransmiteru a cinnost
membranovych receptoru.

Deficit VNMK v membranach muze mit pricinu v
nedostatecnem prisunu z potravy, biochemické dysfunkci
nebo oxidaci VNMK

Souvislost s dalsimi faktory (koureni, metabolicky stav
apod.)



a-Linolenic acid Lidsky organismus konvertuje ALA

(18:3n-3) o rv
na EPA a v mensi mire na DHA,
Ehfm“' ale neefektivne (1-5%). Zeny maji
4-5-Desaturase lepsi schopnost t€zo konverze
—————— EPA nez muzi.
icosapentaenoic acid . )
(20:5n-3) Konverze je redukovana
Flongase konzumaci kompetujicich MK,
Blongase hlavne omega-6 kys. linoleove,

jejiz obsah je ve strave 10-20x
VYSSi.

o epanzyme-A desaturase ALA — Inéna semena, ofechy

EPA, DHA — morsky plankton,

rasy, tucne ryby

Cilené ,omega-3 potraviny"

S ——— vejce, margarin, jogurt atd.

(22:6n-3) Zvirata krmena potravou

obsahujici omega-3 MK.
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Fig. 1. Pathway for the synthesis of eicosapentasnoic acid and
docosahexaencic acid from the parent essential fatty acid, o-li-
nolenic acid.




DHA je kriticka pro radny vyvoj a funkce mozku, vyvoj retiny v oku a
VYVOj cevniho systemu.

Plod dava prednost primo DHA pred ALA, proto je dulezité, aby
tehotneé zeny mely dostatecny prisun potravin bohatych na DHA,
zejmeéna v poslednim trimestru t€hotenstvi (ryby, rybi tuk).

EPA a DHA jsou nutné i pro vyvoj novorozence do 2 let (vyvoj
nervovéeho systému a vidéni).

DHA je obsazena v materskem mlece — obsah zalezi na prisunu ve
strave matky. Umele vyzivy by mely byt obohaceny DHA
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6 mo-old infant (optimal)

Adult females
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Figure 3. Recommended dietary intakes for n-3 fatty acids (g-day™!} throughout life.




Slozeni mastnych kyselin v cerebralnim cortexu krys krmenych kontrolni
dietou (C), rybim (FO nebo kokosovym (CF) olejem

TABLE III Fatty acid composition of cerebral cortex from rats
fed a control (C) diet or supplemented with fish oil (FO) or coconut

fat (CF)

Fatty acids

Control

Fish oil

Fatty acid (g/100¢ total fatty acids)

12:0
14:0
16:0
16:1 (n-7)
18:0
18:1 (n-9)
18:2 (n-6)
18:3 (n-3)
20:4 (n-6)

Unsaturation
index

541 +
299 +
3.58
1.41
3.56
9.75
60.5
3.03
1.45
415 +

0.84
0.03
0.49
0.03
0.52
1.29
0.21
0.12
0.45
0.05
0.03

1.61 *
1.37 +
1.23 +
204
(.60
5.59
10.87
—
2.76
30.79
38.95

0.09%
(.18
(0.18*
s
(0.018%
(.26*

(.78*
(.79*

Coconut fat

5.20
4.06
7.04
1.24

3.97

16.46
3906
2.05
1.12

+ (.18
+ 0.27
+ ().44%
+ (.36
+ (.34

+ 107
G T -
+ (.28

+ (.33

+ (.11

+ (.19

175.7

*p = 005 vs. C and CF groups; *p = (.05 vs. C group; **p = (.05 vs. C and
FO groups. Data are presented as mean * S5EM of 9 animals for each group.

Nutritional Neuroscience, Volume 7 Number 2 (April 2004), pp. 91-99




Slozeni mastnych kyselin v mléce krys krmenych kontrolni dietou
(C), rybim (FO nebo kokosovym (CF) olejem

TABLE IT  Fatty acid composition of milk from rats fed a control
(C) or supplemented with fish oil or coconut fat (CF)

Fatty acids Control Fish oil Coconut fat

Fatty acid (g/100 g total fatty acids)

12:0 122 £ 074 122
14:0 13.1 = 1.17  12.8
16:0 19.3 £ 1.17  18.6
16:1 (n-7) 1.8 + 0.06 1.7
18:0 41+ 0.19 4.6
18:1 (n-9) 155+ 053 121
18:2 (n-6) 279+ 073 292
18:3 (n-3) 2.8 + 0.09 29
20:4 (n-6) 2.2 +0.23 2.0
20:5 (n-3) 1.3+ 013 2
22:6 (n-3) 0.7 + 0.06 0.003*

0.01 13.0 + 0.62
(.95 14.6 + 1.16
(.86 19.5
(.10 14
(.33 3.9
0.5 27
1.7 269
(.10 29
(.18 22

N

Unsaturation index 101 ()5

.

p = 0.05 vs. C and CF groups. Data are presented as mean * S5EM of 9
animals for each group.

Nutritional Neuroscienice, Volume 7 Number 2 (April 2004), pp. 9199



Slozeni mastnych kyselin v hippocampu krys krmenych kontrolni
dietou (C), rybim (FO nebo kokosovym (CF) olejem

TABLE IV Fatty acid composition of hippocampus from rats
fed a control (C) diet or supplemented with fish oil (FO) or coconut

fat (CF)

Fatty acids Control Fish oil

Fatty acid (¢/100¢ total fatty acids)
12:0 331+ 04
14:0 553 + 0.1
16:0 26.89 + 0.5
16:1 (n-7) 1.01 + 0.003
18:0 31.55 + 0.1
18:1 (n-9) 8.17 = 0.01
18:2 (n-6) 1473 +

18:3 (n-3) 1.56 +

20:4 (n-6) 3.06 + (0.
20:5 (n-3) 1.43 + 0.4
22:6 (n-3) 2.02 + 0.001

Unsaturation 74.8
index

(0.2
(.1*
(1.39%
A%
(0.05*

(0.06%*

.2

Coconut fat

2.87 + 0.05
3.9 + (.80
254+ 04
(.89 + 0.04
27579 *
9.09 + 0.8
23.07 = 0.7
1.67 + 0.03
207 0.5
1.37 = 0.5

1.8+ 06

87.1

p < 0001 vs. C and CF groups; *p << 0L05vs. Cgroup; **p < 005 vs. Cand
FO groups. Data are presented as mean = SEM of 9 animals for each group.

Nutritional Neuroscienice, Volume 7 Number 2 (April 2004), pp. 91-99




Inkorporace DHA do PE krysiho mozku a retiny

Retina 1/slope = DHA max / DHA 50
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Figure 2. The plateau-value of DHA incorporation (expressed in 96 of total fatty acids) in the rat
brain and retina phosphatidylethanolamine (PE) fractions was computed from reciprocal plotting:
the reciprocal of the DHA content ( I/DHA) in PE was plotted relative to the reciprocal of the dose
( 1/ dose), the dose being the concentration of dietary DHA expressed in mg per 100 g of diet (from
[29]). The double reciprocal plot results in the value of 1/dese tending toward zero as the external
DHA tends toward infinite amounts, which defines the theoretical status of DHAmax. The ordinate
at the origin is thus the reciprocal of the DHAmax, and the dose giving rise to twice the value of
the ordinate at the origin, i.e., one half the DHAmax, gives the DHASO. The straight line drawn
through the double reciprocal data is thus described by the general equation: ( /DHA ) =( I/DHAmax )
+ a (1/dose), where a = slope. The reciprocal of the slope (1/a = DHAmax/DHAS0) is a reflection
of the specific avidity of the tissue phospholipid for DHA (the lower the slope, the higher the avidity
for DHA).
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Vztah mezi sloZzenim dietetickych MK a
slozenim MK ve 4 typech membran
krysich organu (jatra, srdce, mozek).

Fig. 2. The relationship between diet fatty acid composition
and the fatty acid composition of four different rat membrane
preparations (liver plasmalemma, cardiac sarcolemma, cerebral
synaptosomes and cerebral myelin). T"he number to the right of
each line is the slope of the relationship and represents the
degree of responsiveness of membrane lipid composition to diet
composition. A value of 0 signifies no influence of dietary fatty
acid composition on phospholipid fatty acid composition whilst
a value of 1.0 signifies that for the particular fatty acid par-
ameter there 15 a 100 % concordance between change in diet
and tissue phospholipid composition. Data for these analysis for
liver plasmalemma from Clamp ef al. (1997), for cardiac sarco-
lemma are from Vajreswari & Narayanareddy (1992) and for
cerebral synaptosomes and myelin are from Srinivasarao ef al.
(1997). SFA is saturated, MUFA is monounsaturated and n-6
and n-3 PUFA are polyunsaturated fatty acids.
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Fig. 3. 'The relationship between the ratio of n-3 PUFAs to n-6
PUFAs in the diet and the ratio of these polyunsaturates in the
lipids from four membranes (liver plasmalemma, cardiac sarco-
lemma, cerebral synaptosomes and cerebral myelin) in the rat.
Data are from the same sources as Fig. 2. PUFAs, poly-
unsaturated fatty acids.

Hulbert AJ et al. Biol Rev 2005
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Omega-3 VNMK v lecbe psychickych onemocneéni

omega-3 VNMK spojeny s

-mentalnimi funkcemi (deprese, schizofrenie, maniodepresivni
psychoza, nasili, agrese, hyperaktivita.

- neurodegenerativnimi nemocemi (Alzheimerova a Parkinsonova
choroba).

Spolecnym rysem jsou snizene hladiny EPA a DHA ( a nékdy rovnez
AA), které mohou podporit rozvoj onemocneni.

Studie souvislosti zmén s kourenim u zen.

1-2g EPA/den je povazovana za optimalni davku, jsou vSak nutne dalsi
studie.

Maniodepresivni psychoza — podavani 1-2 mg EPA k terapii — pozitivni
ucinky

Nektere studie prokazuji snizeny obsah omega-3 v membranach bunek
u jedincu s agresivnim chovanim???

Potreba dalsich studii



Schizofrenie — asi 1% US populace, rada neurologickych a
biochemickych zmen zahrnujicich snizeny obsah AAa DHA v
membranach bunek. Nektere studie prokazuji pozitivni ucinky nizkych
davek EPA podavanych spolu s dalSimi leky.

Table I. Omega-3 fatty acids in the treatment of schizophrenia: double-blind, placebo-controlled trials
Study Dosage regimen Outcome
Peet et al.l'd Add-on; EPA 2 g/day EPA = DHA = placebo
Peet et al.l'd Mono; EPA 2 giday EPA = placebo
Peet and HorrobinBl  Add-on; ethyl EPA 1, 2 and 4 giday EPA = placebo
In clozapine subgroup only, 2g most effective

Emsley et al [ Add-on; ethyl EPA 3 g/day EPA > placebo for schizophrenic symptoms and also tardive dyskinesia
Berger et al.[ Add-on; ethyl EPA 2 g/day EPA > placebo for dose of antipsychotic

Fanton at al = Add-on; ethyl EPA 3 g/day EPA = placebo

Add-on = added to existing medication; DHA = docosahexaenoic acid; EPA = eicosapentaencic acid; mono = monotherapy.




Slozeni hlavnich MK ve fosfolipidech mozkového kortexu ¢lovéka
(schizofrenie a kontrola) a krys (po dieteticke manipulaci)

Table 2. Comparison ol major [atty acids ol phospholipids from human (schizophrenia and control) and rat (following extreme
dietary fat manipulation) cingulate cortex brain region

Human (N=6)

Grev matter Whate matter

sehizo- Schizo- High n-6
Fatty acids " phrenia Control phrenia Control Low fat SAT fat PUI'A

16:0 15.8% 15.0 11.7 12.8 34.5 26.5 26.0
18:0 19.2 20.3 19.3 18.6 18.9 220 21.3
18:1 n-9 29,3% 253 36.3 3.5 18.3 19.8 16.6
20:4 n-b 8.2 9.5 4.2 4.0 10.2 11.0 11.6
22:4 n-6 8.1 7.9 6.6 6.8 6.5 4.2 6.5
22:6 n-3 10,44 13.1 34 2.3 10.6 13.8 10,9
o SATS 38.8 41.0 34.5% 36.4 52.4 49.1 47.
o MUI'As 333 28.5 46.6 44.2 20.3 219 21.
o PULAs 27.9% 316 16.4 14.8 27.2 29.2 0.

All data kindly provided by Mr. W, Bell and Dr. X, I'. Huang (personal communication). All fatty acid values are expressed as relative

percentage where only fatty acids =4 % ot total reported. Fostmortem human brain samples provided by NISAD [(Neuroscience Institute of
Sehizophrenia and Allied Disorder 5). Percentage and source of energv content of rat dietary groups in]]tm]m{ 12 weeks of fee ding: low fat

(2 %, satflower oil}; ngh sat fat (35 %, beel tallow, 2%, safflower oil}; n-6 PULFA (38 %, satlower o1l}; and n-3 PUFA (35% fish o1, 2%,
safflower oil). Male to female ratio 5:1. Significant difference between groups at the F<20.05 signified by = for comparisons between
schizophreme and control human samples [(Student T-test) and by * for comparisons between rat dietary groups (Anova-1ukey post fioe test).
SATs, saturated fatty acids; MUPFAs, monounsaturated fatty acids; PUFAs, polynsaturated fatty acids.

Hulbert AJ et al. Biol Rev 2005




Table Il. Omeqga-2 fatty acids in the treatment of depression: double-blind, placebo-controlled trials

Add-on; EPA 2 g/day EPA = placebo
Peet and Horrobin[®! Add-on; EPA 1, 2 and 4 g/day EPA 1 g/day = placebo
Su et al [l Add-on; fish oil 9.6 g/day Fish cil > placebo
Marangell et al.l27] Mono; DHA 2 g/day DHA = placebo
Keck et al [ Add-on; EPA 6 g/day EPA = placebo
Frangou and Lewisl] Add-on; EPA 1 or 2 g/day EPA = placebo

Add-on = added to existing medication; DHA = docosahexaenoic acid; EPA = eicosapentaencic acid; mono = monotherapy.

Deprese jsou mene caste v zemich s vysokou spotrebou ryb (Japonsko,
Korea, Island) a vyskytuji se s vysokou frekvenci napr. v USA, Kanade,
Nemecku.



http://www.fatsoflife.com

http://www.fatsoflife.com/fatsoflife/omega-3-fats.asp
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