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Bunecna smrt
Typ | Typ I
APOPTOZA NEKROZA
= jednotlivé bunky = skupiny sousednich
= bez zanétlivé odpovédi bunék
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Bunecnha smrt (P.G. Clark, 1990)
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" fizené Stépeni DNA = vakuolizace bunék DNA
= organely degeneruji v = neschopnost udrzet

pozdnich fazich iontové poméry
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Bunécna smrt (P.G. Clark, 1990)
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Degradace uvnitr bunky |

PROTEASOME

e pomoci proteazomd

— oznaceni ubiquitinem

— odbouravani proteinu s kratkou Zivotnosti

m polocas rozpadu (h)

ornithindekarboxylaza 0,2
RNA-polymeraza | 13
tyrosin-aminotransferaza 2,0
serinhydrataza 4,0
PEP-karboxylaza 50
aldolasa 118
GAPDH 130
cytochrom b 130
LDH 130
cytochrom ¢ 150

hemoglobin 2900
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* mechanismus rozkladu vysokomolekularnich nitrobunécnych
proteiny a organel

AUTOFAGIE



Degradace uvnitr bunky I

e pomoci lyzozom
— pri hladovéni

— odbouravani proteinu s dlouhou Zivotnosti

* mechanismus rozkladu vysokomolekularnich nitrobunécnych
proteinu a organel

AUTOFAGIE
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Autofagie — co je dobré vedeét

za fyziologickych podminek

* nevede nutné k zaniku bunky
* zajistuje recyklaci intraceluldrnich proteind

* regulace embryonalniho a novorozeneckého vyvoje

e odstranovani poskozenych proteinu

e tkanove specifické funkce

e vliv na starnuti

* vliv na imunitni reakce
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Autofagie — co je dobré vedeét

za hepriznivych podminek

e pri hladovéni, hypoxii, sepsi

e vztah k vzniku a rdstu nadoru

* nevede nutné k zaniku bunky



Autofagie — role pri nadorovém rustu

=7 Spread o other organs
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e pri hladovéni, hypoxii, sepsi

e vztah k vzniku a rustu nadoru
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Tri typy autofagie

* makroautofagie
* mikroautofagie
* autofagie zprostredkovana chaperony
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Patofyziologicky vyznam autofagie

* porucha autofagie v jatrech pri hladovéni

— hepatomegalie

— degenerativni fibrozni prestavba
— zmnozeni vakuol v hepatocytech
— deformované mitochondrie

Komatsu M et al.: Impairment of starvation-induced and constitutive
autophagy in Atg7 deficient mice. J Cell Biol 2005



Patofyziologicky vyznam autofagie

* poskozena autofagie v kosternim svalstvu
— Ubytek svalstva
— svalova slabost

Masiero E et al: Autophagy is required to maintain to muscle mass.
Cell Metab 2009




Patofyziologicky vyznam autofagie

* plice - snizuje riziko poskozeni plic pri UPV

Alonzo | L et al.: Impairment of autophagy decrease ventilator-induced injury
by blockade of the NF-kB pathway. Am J Physiol 2013

Baseline 2: 5 hours 4 5 hours

,‘J ‘7"
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Patofyziologicky vyznam autofagie

* plice - snizuje riziko poskozeni plic pri UPV

Alonzo | L et al.: Impairment of autophagy decrease ventilator-induced injury
by blockade of the NF-kB pathway. Am J Physiol 2013

e porucha autofagie koreluje s poruchou funkce organt

Gunst J. et al.: Insufficient autophagycontributes to mitochondrial
dysfunction, organ failure, and adverse outcome in an animal model of
critical illness CCM 2012



Mechanismy navozujici poruchu autofagie

e aktivatory autofagie
— hypoxie
— hladoveéni
— oxidacni stres
— sirtuin 1
— AMP aktivovana kinaza
— bunécna stresova odpovéd vazana na endoplasmatické retikulum
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— sirtuin 1
— AMP aktivovana kinaza
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* inhibitory autofagie
— nutrienty
— inzulin
— rustovy faktor



Mechanismy navozujici poruchu autofagie

aktivatory autofagie
— hypoxie
— hladoveéni
— oxidacni stres
— sirtuin 1
— AMP aktivovana kinaza
— bunécna stresova odpovéd vazana na endoplasmatické retikulum

“ ORIGINAL ARTICLE

inhibitory autofagie

— nutrienty ‘

— inzulin
— rastovy faktor e

Early versus Late Parenteral Nutrition
in Critically 11l Adults

M.D., D M.D., Ph.D
D., Ph.D. M.Sc
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Early Parenteral Nutrition Evokes a Phenotype of
Autophagy Deficiency in Liver and Skeletal Muscle of
Critically 1ll Rabbits

sarah Dende,* Bsa Vanhorebesk,* Fablan GOz, Inge Derdsse, lan Gunst,
Birthe Fahrenkrog, Wim Martinet, Hilke vervanne, Eric-lan Versess, Lars Larsson,
and Greet van den Berghe

Endocrinology, 2012,
153(5):2267-2276
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Vyziva: pricina poruchy autofagie?

Early Parenteral Nutrition Evokes a Phenotype of
Autophagy Deficiency in Liver and Skeletal Muscle of
e, ® Vd 'd YR ':I'itif_ﬂ"'f I“ Hﬂbhiu
e kriticky nemocni kralici

sarah Dende,* Bsa Vanhorebesk,* Fablan GOz, Inge Derdsse, lan Gunst,

— hladOVEj|C| Birthe Fahrenkrog, Wim Martinet, Hilke Vervenne, Eric-lan Ververs, Lars Larsson,
and Greet van den Berghe
— ziveni _ Endocrinology, 2012,
N : 153(5):2267-2276
e 1+ @G
* +AMK
e +L

* kontrolni zdravi kralici

* biopsie ze svalu a jater




<
<\
NK

I=

i e o 0 i P el
= & e S W

m

ph2
|:|'lr\.r lﬂll.l-.gl

o
wloe bpad

LL3-1

reladinp pr

LCE-
s ol i |
[ T

L 3-1 L3

e

[

= ok kB B

Skelotal musche Liver

i ZL i
s o
[zl o
@&.éé el
R
i fefle

va: pricina poruchy autofagie?

Early Parenteral Nutrition Evokes a Phenotype of
Autophagy Deficiency in Liver and Skeletal Muscle of
Critically 1ll Rabbits

sarah Dende,* Bsa Vanhorebesk,* Fablan GOz, Inge Derdsse, lan Gunst,
Birthe Fahrenkrog, Wim Martinet, Hilke vervanne, Eric-lan Versess, Lars Larsson,
and Greet van den Berghe

Endocrinology, 2012,
153(5):2267-2276



7 /e

Vyziva: pri

absent/low

moderate

seveare

\& 4

Vacuolzation

-

( % of rabbits

o 8 58 8

Rabb#s with
severe vacuclizabon

cina poruchy autofagie?

Early Parenteral Nutrition Evokes a Phenotype of
Autophagy Deficiency in Liver and Skeletal Muscle of
Critically 1ll Rabbits

sarah Dende,* Bsa Vanhorebesk,* Fablan GOz, Inge Derdsse, lan Gunst,
Birthe Fahrenkrog, Wim Martinet, Hilke vervanne, Eric-lan Versess, Lars Larsson,
and Greet van den Berghe

Endocrinology, 2012,
153(5):2267-2276



A\ A

Vyziva: pricina poruchy autofagie?

B Vacucization Early Parenteral Nutrition Evokes a Phenotype of
Autophagy Deficiency in Liver and Skeletal Muscle of
Critically 1ll Rabbits

absent/low

moderate
y
<

sarah Dende,* Bsa Vanhorebesk,* Fablan GOz, Inge Derdsse, lan Gunst,

Birthe Fahrenkrog, Wim Martinet, Hilke vervanne, Eric-lan Versess, Lars Larsson,
and Greet van den Berghe

Endocrinology, 2012,
153(5):2267-2276

Zaver

* iv vyziva potlacuje autofagii (AMK, L)

sevare

* poskozeni bunék kosterniho svalstva
a jater

Rabb#s with
severe vacuclizabon




7 e \"4

Porucha autofagie pri parenteralni vyzive

Crit Care Med 2013,
. Clinical Investigations 41:2298-2309
e substudie EPaNIC

Impact of Early Parenteral Nutrition on
Muscle and Adipose Tissue Compartments
During Critical lllness*

Michael P. Casaer, MD, PhD'; Lies Langouche, PhD'; Walter Coudyzer, MSc%
Dirk Vanbeckevoort, MD? Bart De Dobbelaer, Ing’; Fabian G. Giiiza, PhD';
Pieter J. Wouters, MSc'; Dieter Mesotten, MD, PhD'; Greet Van den Berghe, MD, PhD
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Porucha autofagie pri parenteralni vyzive

Crit Care Med 2013,
. Clinical Investigations 41:2298-2309
* substudie EPaNIC

Impact of Early Parenteral Nutrition on

° 15 NCH pac'entﬁ’ 6 dobrovolnl’kcl Muscle and Adipose Tissue Compartments

During Critical lllness*
Michael P. Casaer, MD, PhD'; Lies Langouche, PhD'; Walter Coudyzer, MS

— CT bficha a stehna (2. a 9. den)

Jieter Mesotten, MD, PhD'; Greet Van den Berghe, MD, PhD

— hodnoceni intramuskularniho, podkozniho a visceralniho
tuku

e vysledky

— kriticky stav vyvolava podstatny ubytek objemu stehenniho
svalu nezavisle na zpusobu nutrice

— C¢asna PV snizuje kvalitu svalové hmoty na stehné

— podkozni tuk na stehné a v brisni sténé se nemeéni
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Porucha autofagie pri parenteralni vyzive

Crit Care Med 2013,
Clinical Investigations 41:2298-2309

Impact of Early Parenteral Nutrition on
Muscle and Adipose Tissue Compartments
During Critical lllness*

Michael P. Casaer, MD, PhD'; Lies Langouche, PhD'; Walter Coudyzer, MSc?;
Dirk Vanbeckevoort, MD? Bart De Dobbelaer, Ing? Fabian G. Giiiza, PhD';
Pieter J. Wouters, MSc'; Dieter Mesotten, MD, PhD'; Greet Van den Berghe, MD, PhD
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Autofagie - o co jde

* proces likvidujici poSkozené organely a proteiny

e aktivovan stresem
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Autofagie - o co jde

proces likvidujici poskozené organely a proteiny

aktivovan stresem

posSkozovan prisunem nutrientu
— nevhodnou davkou?

— nevhodnym rezimem?

— nevhodnym podavanim?

dalsi problém v podavani umeélé vyzivy ?!
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