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(BRANCHED CHAIN AMINO ACIDS :

LEUCINE ISOLEUCINE VALINE

(Leucine) 2-Amino-4-methylpentanoic acid
(Isoleucine) 2-Amino-3-methylpentanoic acid
(Valine) 2-amino-3-methylbutanoic acid
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BCAA

VAL, LEU, ILE

*alifaticke, esencialni

OXIDACE:
*VAL —succinyl KOA ... glukogenni
*ILE — succinyl KOA a acetyl KOA ... glukogenni

... ketogenni

*LEU —acetyl KOA ... ketogenni



metabolicka cesta
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metabolickeé ucin

ky BCAA

| Proteolysis
(inhibits ubiquitin-proteasome system
F Y
t Protein synthesis Energy substrate
(viamTOR pathway) (in stress illness)
| Appetite Modulate
| Adiposity BCAA nenrotransmission
1 GLN and ALA Modulate glucose
release from muscles metabolism
¥
Other effects

Holecek M.: Branched-chain amino acids in health and disease: metabolism,
alterations in blood plasma, and as supplements. Nutr Metab 2018; 15: 33




degradace proteinu

* degradace proteinu — glukoneogeneza

* uvolnéné AK castecne reutilizovany pro
proteosyntézu: to neplati pro kriticky
nemocneé: dusik vyloucen formou urey



specifika pro BCAA

* BCAA cCastecne degradovany, jsou donatorem
amino-N do alfa-KG. Vstupuje do glutamatu a z
jeho uhlikové kostry vznika pyruvat nebo acetyl

KoA.

* Glutamat v myocytu, hepatocytu, tukove tkani
a mozku se transformuje v glutamin, ktery je
vychytavan a metabolizovan v lymfatické tkani
(vC. Kupferovych bb.) a ledvinach.



* Dalsi zpusob metabolizace BCAA je
transaminace s premenou do pyruvatu a
nasledné tvorby alaninu, ktery je v jatrech
konvertovan na glukosu. Z uhlikovych koster
vznika aceto-acetat a acetyl KoA: ten se
oxiduje nebo vyuziva pro syntezu MK.



BCAA a sportovni vykon

Proc je uzivaji sportovci?
Anabolicky efekt BCAA: cilovym organem je sval,
nejsou vychytavany v jatrech
BCAAs vedou k syntéze proteinu mechanismem
MTOR a snizuji tak proteinovou degradaci pri zatezi

Navic maji anabolicky efekt posileném tvorby
insulinu

BCAA zvysuji koncentraci GH a snizuji pokles hladiny
testosteronu pri vykonu

Gannon NP: BCAA Metabolism and Insulin
Sensitivity. Nutr Food Res 2018; 62(6-12)



BCAA

is important for
muscle maintenance

g = =

Energy source Ingredients which are o
e Supports muscle condition
for muscles building blocks for muscles
BCAA can be an important energy E;M MaKes W ?Hﬁd: J BCAA inhibits degradation of
source for muscles during exercise. ; 4 asshmtial am!rm i muscle protein during exercise
in protein that build muscle

BCAA are essential amino acids for exercise




leucin

* dvoji efekt pri telesnem vykonu:

* kombinace LEU a glukosy ma synergicky efekt
na sekreci insulinu

* LEU samostatné je signalni molekulou pro
intracelularni syntézu proteinu



signalni role leucinu

Extraceikyar space
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* LEU je signalni molekulou pro syntézu proteinu



leucin a insulin
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* plati pouze po LEU

* VAL a ILE nemaji vliv na sekreci insulinu ani pri podani glukosy




BCAA a insulinova rezistence

P70-56 Protein

activates kinase + synthesis
cascade

+

Serine/threonine phosphorylation

activates

Mechanism of BCAAs induced

insulin resistance®®>* '

Inhibits insulin receptor substrate
1 (IR5-1}) that transmits insulin
signals to intracellular pathways

* LEU vede k periferni insulinové resistenci inhibici IRS-1



valin

* VAL kompetuje s tryptofanem v mozku
* TRY participuje na syntéze serotoninu (5-HT)

* Efekt: snizeni pocitu unavy, umoznuje vetsi a
delSi sportovni zatez



isoleucin

* |LE aktivuje PPAR receptory, které uvolnuji MK
Z adipocytu.

* Efekt: urychleni metabolismu tuku pri
telesném vykonu
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BCAA a svalova funkce pri vytrvalostni zatézi

Determine if branched-chain amino acid (BCAA)
supplementation decreases indicators of muscle
damage compared with a carbohydrate (CHO)
beverage or a noncaloric placebo (PLAC)
beverage.

Greer, B., Woodard, J. , White, J., Arguello, E., & Haymes, E.: BCAA supplementation
and indicators of muscle damage after endurance exercise. Int Journal of Sport Nutr
& Exercise Met 17(6), 595-607.



efekt na svalovou degradaci
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Figure 1 — Mean (+ standard deviation) creatine kinase levels. CHO indicates carbohydrate:
BCAA, branched-chain amino acids; PLAC, placebo. *Significantly different (7 < 0.05)
from the BCAA or CHO trial. #Significantly different (P < 0.05) from the BCAA trial.

Greer, B. , Woodard, J. , White, J. , Arguello, E. , & Haymes, E.: BCAA supplementation
and indicators of muscle damage after endurance exercise. Int Journal of Sport Nutr

& Exercise Met 17(6), 595-607.



zvyseni svalové sily
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snizeni svalové unavy

Rating of perceived soreness
%]

1.5 -
1 = -
oS
0 :
pre post post-4 post-24 post-48
Time

Figure 5 — Mean (£ standard deviation) rating of perceived soreness. CHO indicates car-
bohydrate; BCAA, branched-chain amino acids:; PLAC, placebo. *Significantly different (P
< 0.05) from the BCAA trial. *Significantly different (P < 0.05) from preexercise values,

Greer, B. , Woodard, J. , White, J. , Arguello, E. , & Haymes, E.: BCAA supplementation
and indicators of muscle damage after endurance exercise. Int Journal of Sport Nutr
& Exercise Met 17(6), 595-607.



terapeutickeé pouziti BCAA

* dekomenzovana jaterni cirrhoza
* jaterni encafalopatie
* kriticky nemocny



Iv BCAAs in cirrhosis with acute
encephalopathy

7 controlled studies

BCAAs group v.s. glucose or non selective AA soln. or
lipid groups

BCAAs for 2-6 d
Post treatment observation period : 4-16 d
201(BCAAs) v.s. 179(isocaloric group)
No statistically significant in survival
Fiaccadori et al. 1999

Strauss et al. 2001
Vilstrup et al. 2012



Oral BCAAs in cirrhosis with or without
chronic encephalopathy

* 9 controlled studies

* BCAAs (7-30g), alcoholic cirrhosis (29-90%), latent
encephalopathy (0-79%), lactulose (8-100%)

* BCAAs supplementation can only be recommended
in p’t at high risk of encephalopathy

Fiaccadori et al. 1999
Strauss et al. 2001
Vilstrup et al. 2012



* A multicenter, randomized study, > 1 yr,
174 p't
* (a) BCAA supplementation group

* (b) maltodextrins group (equicaloric)
1 (C) lactoalbumin group (equicaloric/nitrogenous)



Cumulative Survival

1.'“__ ‘Iﬁ:ﬁ_’ BCAA
0.8-

s I
Non-BCAA

P = 0.0195

6 8 10 12 14 16
Months

Ficure 1 EKaplan-Mejer survival curve in patients with cir-
rhosis treated with BCAA and in the combined control group
(maltedextrineg and lactoalbumin, non-BOCAADY.  Subjects
dying for non-liver-related causes were excluded from the

intention-to-treat analysis.




Admission ratas
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increases survival time and prevents
to decrease hospital admission rates.




BCAA in plasma of critically ill patients.
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Jespersen JG, Nedergaard A, Reitelseder S, Mikkelsen UR, Dideriksen KJ, et al. (2011) Activated Protein Synthesis and
Suppressed Protein Breakdown Signaling in Skeletal Muscle of Critically lll Patients. PLOS ONE 6(3): €18090.

https://doi.org/10.1371/journal.pone.0018090




Zmeény metabolismu proteinu a BCAA u SIRS

| Trauma, sepsis, burn, cancer, surgery, ... ]

SIRS
Tcytokines, Tcortisol, insulin resistance, anorexia,...

l
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1 Proteolysis AA (GLN 1 Protein synthesis
1 BCAA oxidation ( ) t GLN catabolism
1 GLN production 1 BCKA amination?

\_ Y 1 urea production Y.

Holecek M.: Branched-chain amino acids in health and
disease: metabolism, alterations in blood plasma, and
as supplements. Nutr Metab 2018; 15: 33



soucasny pohled na BCAA u kriticky
nhemocnych

positive effects of BCAA in traumatic brain injury

low effectiveness of the BCAA in disorders with the
presence of SIRS is related to insulin resistance and
metabolic alteration associated with inflammation.

SIRS blunts the anabolic response to BCAA
administration

no effect on protein balance, LOS, and mortality

Therapeutic use of BCAA BCAA supplementation: impact on
in burn, trauma, and signaling and relevance to critical
sepsis. De Bandt JP, illness.Mattick JSA, et al:Interdiscip
Cynober L J Nutr. 2006 Rev Syst Biol Med. 2013; 5(4):449-

Jan; 136(1 Suppl):308-13 460
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Kontroverze ve vyzivé
Klinicka vyziva — most mezi védou a praxi
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i
pozvani zahranicni hosté
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recentni doporuceni
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Satelitni kurz IPVZ “Akutni metabolické stavy”
11.-13.4.2019
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