Bunécéna a molekularni fyziologie lipid
Doc. Jifina Hofmanova

Zmeny cytokinetiky epitelialnich bunék kolonu
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TUKY NEJSOU POUZE ZDROJ ENERGIE !!!
- strukturalni a regulacni iloha s vyznamnym dopadem na
fyziologické funkce organismu

Esencialni vysoce nenasycené mastneé kyseliny (VNMK)

n-3 (a-linolenova k.) n-6 (linoleova k.)
= |

DHA ted 1:14 AA
(1:4)

zdroj: rostlinné oleje
(Inény, fepkovy, sojovy)
rybi olej, fytoplankton

zdroj: rostlinné oleje
(slunecnicovy, pupalkovy,
kukufiény) ZivocCisné tuky




VYSOCE NENASYCENE MASTNE KYSELINY (VNMK)
(Polyunsaturated fatty acids - PUFAs) - mastné kyseliny s 2 1 vice dvojnymi vazbami.
Esencialni prekurzorove kyseliny fady o-6 a o -3
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Phospholipids 4 Phospholipids
lacking omega-3 containing omega-3
fatty acids fatty acids
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Figure z: Cell membrane showing eomega-3 fatty acids incorpo-
rated into the phospholipid bilayer. Omega-3 fatty acids can
modify gene and protein expression, modulate membrane
protein activity and act as a reservoir for bicactive molecules.

PUFA jsou
inkorporovany do
fosfolipidu
bunécnych membran

a mohou zasadné
ovliviovat jejich
vlastnosti



Slozky lipidového metabolismu
v bunéénych signalizacich
(napf. cytokiny)
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druhym nejcastéjSim nadorem u muzi hned po nadoru plic a u zen po
nadoru prsu
CR - vysoka incidence, predni ve statistikach, alarmujici rust
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proliferace apoptoza

diferenciace

poruseni homeostazy tkané
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karcinom
(kolorektalni)

rozvoj nadord kolonu = vlivy genetické

= vlivy zevniho prostredi (genotoxi
a negenotoxické promotory)




€ kontinualné se obnovujici bunééné
populace

€ fada zasadnich fyziologickych funkci

€ dynamicka rovnhovaha mezi
priristkem bunék na bazi krypty
(proliferace) a ubytkem (apoptoza-
anoikis) na povrchu

€ regulace endogennimi faktory
(hormones and cytokines), ale rovnéz
slozkami diety pritomnymi v lumen
streva
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Prechod adenom x karcinom

Uéinky butyratu

Norma' Stimulation of proliferation (acetate, propionate,

Mucosa in the basal crypt butyrate)

v

Hyper-

4——— Inhibition of proliferation

proliferation in the upper crypt (butyrate)

v

Early

butyrat
Adenoma (butyrate)

v

Intermediate

Adenoma

v

Late

Inhibition of proliferation
Adenoma Stimulation of differentiation (butyrate, propionate)

v

Carcinoma

Hyperacetylation of histones (butyrate)

Alterations in gene expression (butyrate)

r Effects on extracellular matrix (butyrate)

Metastases Regression of carcinomatosis in vivo (interleukin-2 + butyrate)
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w-6 arachidonic acid or w -3 docosahexaenoic acid
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Docosapentaenoic acid (DPA) Rocosahexaenoic acid (DHA

decreased proliferation

| Influence on colon carcinogenesis ! * induction of differentiation
= induction of apoptosis




Endogenous regulators
TRAIL, anti-Fas

FAT/CD36 ﬂ j Death

N receptors Cytoplasmic membrane
E >8gg’5DR5 Lipid packing
Plasma flow cytometry (merocyanin 540)
membrane D Lipid analyses
Phospholipids (LC-MS)
S FA composition (GC-MS)
C

FA-CoA

g
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Lipid droplets in cytoplasm
0 Cytoplasm flow cytometry -Nile Red

a’}

Mitochondria
ROS - flow cytometry (DHR-123)
MMP — flow cytometry (TMRE)
Bcl-2 family (Western blotting)

Nucleus Nucleus

PPAR Transcription factors, gene expression
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Proliferation Differentiation Apoptosis



Detekce proliferace- regulace bunééného cyklu
a zapojenych proteinu,

B METODOLOGIE I CYTOKINETIKA

diferenciace -bunécna morfologie, aktivita
specifickych enzymu, exprese specifickych
proteinu

apoptoézy -detekce charakteristickych zmén na
urovni jadra, mitochondrii, membran,
cytoskeletu, exprese regulacnich proteind,
Stépeni specifickych enzymu a substratu

ZMENY LIPIDOVEHO METABOLISMU A VLASTNOSTi BUNECNYCH MEMBRAN
-zmény spektra MK v bun. lipidech, ,lipid packing” v membranach, akumulace
triglyceridt, detekce kardiolipinu, membranovy potencial

ZMENY OXIDATIVNIHO METABOLISMU
- produkce reaktivnich metabolitl kysliku (ROS) a dusiku, lipidova peroxidace,
ucinky antioxidantu

Vyuziti modernich metod prutokové cytometrie, fluorescenéni mikroskopie,
fluorimetrie, spektroskopie, metod molekularni biologie...



The Traditional Healthy
Asian Diet Pyramid

Dauly Hesvernga
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