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Genetika XX, XY, epigenetika

Edzettség erő, állóképesség, gyorsaság, reakcióidő 

Technika képességek, készségek

Pszichés pszichés felkészültség, mentális képességek, versenyző alkat, 
„fejben dől el”, „fejben ott van?”, csapatsportok

Technológia elsősorban technikai sportok, de!

Taktikai rutin, érettség és fegyelem 

Táplálkozás energiatöltöttség, hidráció, salakanyagok

Körülmények (felmérhető) sorozatterhelés, időjárás, „idegenben”

Körülmények (véletlenszerű) sorsolás, bíró, kifelé, befelé pattan, stb.

Teljesítményfokozók legális: $, farmakológiai (dopping), élettani (fürdő, tape, 
masszázs), mechanikai (technikai), pszichológiai, étrendi 

Teljesítményfokozók illegális: dopping, sportszerű(tlen)ség, kémiai és fizikai 
manipuláció

Előadó
Bemutató megjegyzései
doppingérzékeny sportágak
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Physical fitness strenght, endurance, velocity, reaction time

Technique skills

Psychological psychological preparedness, mental ability, 
competitor

Technology Primary technical sports, but!

Tactical Routine, maturity and discipline

Nutrition Energy balance, hydration, excreta

Other conditions I 
(plannable)

Series load, weather, "away„ or „home”

Other conditions II 
(random)

Draw, judge, etc.

Előadó
Bemutató megjegyzései
doppingérzékeny sportágak
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Men use the following formula:
Calories Burned = [(Age x 0.2017) – (Weight x 0.09036) + (Heart Rate x 
0.6309) – 55.0969] x Time / 4.184.

Women use the following formula:
Calories Burned = [(Age x 0.074) – (Weight x 0.05741) + (Heart Rate x 
0.4472) – 20.4022] x Time / 4.184.

http://www.rowingmachineking.com/wp-content/uploads/2015/06/Calories-Burned-Rowing-Machine.png



http://essays.biochemistry.org/content/ppebio/44/11/F3.large.jpg

http://www.soltechdesigns.com/windslope/



Energy expenditure (calories/minute) =
.0175 

x MET (from table)
x weight (in kilograms)

 1 MET = metabolic equivalent = 
A unit used to estimate the 
metabolic cost oxygen 
consumption of physical activity 
= 3.6 ml O2/kg/min





makromolekula

monomer

közös
intermedierek

kismolekulájú

szénhidrát lipid fehérje nukleinsav

DNS, RNSkeményítő
glikogén

triglicerid

glükóz zsírsav aminosav nukleotid

piroszőlősav Ac-KoA

citromsav
ciklus

urea ciklus

CO2
H2O urea
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α-keto-glutársav
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almasav

oxálecetsav

fehérje

NADH2
O2

N
ADPH

2N
AD

H 2

ADP + Pi

ATP

tejsav ketontest



BLOOD flow (mL/min) rest exercise
total 5800 25600 50x
pulse 72 180 2,5x
stroke volume 50 (80) 120 (200) 2x
brain 750 760 50x
heart 230 1050 51x
kidney, GI 1100 250 5-1x
muscle 1200 22500 52x





 A maximum rate at which an individual can consume O2 
during maximal exertion.

 Expressed as the maximum volume of oxygen 
consumed/min

 Absolute: litres per min (L/min)

 Relative: milliliters per kilogram per minute (ml/kg/min)

 1 MET = metabolic equivalent = A unit used to estimate 
the metabolic cost oxygen consumption of physical 
activity = 3.6 ml O2/kg/min











Zsírsav
palmitinsav C16H32O2 MW:256
sztearinsav C18H36O2 MW:284
olajsav C18H34O2 MW:282

Glükóz
C6H12O6 MW:180

gl
ük

ol
ízi

s
anaerob

aerob

piroszőlősav

Ac-KoA

ATP
glükóz 2
glükóz (36)-38
palmitinsav 129
sztearinsav 147
olajsav 145

O2
glükóz 0
glükóz 6
palmitinsav 23
sztearinsav 26
olajsav 25,5

Tejsav
C3H6O3 MW:90

citoplazma

m
ito

ko
nd

riu
m

CO2

citromsav
ciklus

NADH2 O2

H2O ATP

BCAA
Leu -CH2-CH-2(CH3) 
Ile -CH-(CH2-CH3)-CH3
Val -CH-2(CH3) 

CO2/O2 légzési hányados O2/CO2
glükóz 6/6=1 1
palmitinsav 16/23=0,695 1,437
sztearinsav 18/26=0,692 1,444
olajsav 18/25,5=0,706 1,416

ATP/O2
glükóz !
glükóz 6,33
palmitinsav 5,61
sztearinsav 5,65
olajsav 5,69

ATP/mg
glükóz 11,1
glükóz 211
palmitinsav 504
sztearinsav 518
olajsav 514

HMG-KoA (Leu)
Met-MalonilKoA, 

Szukc-KoA (Ile, Val)







Harper’s Biochemistry Figure 22–
1. Role of carnitine in the transport of
long-chain fatty acids through the inner 
mitochondrial membrane. Long-chain 
acyl-CoA cannot pass through the inner 
mitochondrial membrane, but its 
metabolic product, acylcarnitine, can.





BCAA
The catabolism of branched-chain 
amino acids
(leucine, valine, and isoleucine)
presents many analogies to fatty 
acid catabolism.
Overall <1% in total energy need.



Harper’s Biochemistry
Figure 30–19. The 
analogous first three 
reactions in the catabolism 
of leucine, valine, and
isoleucine. Note also the 
analogy of reactions 2 and 3 
to reactions of the 
catabolism of fatty
acids (see Figure 22–3). The 
analogy to fatty acid 
catabolism continues, as 
shown in subsequent
figures.



Harper’s Biochemistry Figure 30–20. Catabolism of the beta-
methylcrotonyl-CoA formed from L-leucine. Asterisks indicate carbon
atoms derived from CO2.

Harper’s Biochemistry Figure 30–21. 
Subsequent catabolism of the tiglyl-
CoA formed from L-isoleucine.



Harper’s Biochemistry Figure 22–8. Transport of ketone bodies from the liver 
and pathways of utilization and oxidation in extrahepatic tissues.



Harper’s Biochemistry Figure 30–22. 
Subsequent catabolism of the
methacrylyl-CoA formed from L-valine (see Figure
30–19). (alpha-KA, alpha-keto acid; alpha-AA, 
alpha-amino acid.)



Harper’s Biochemistry Figure 22–5. 
Interrelationships of the ketone bodies.
D(−)-3-hydroxybutyrate dehydrogenase is a 
mitochondrial enzyme.



Harper’s Biochemistry Figure 19–4. The lactic acid (Cori) cycle and 
glucose-alanine cycle.



the biosynthetic pathway of L-carnitine in humans.

+Gly

In humans and many other animals, L-carnitine is obtained 
from both diet and by biosynthesis

source: wiki



Harper’s Biochemistry Figure 31–6.
Biosynthesis and metabolism of creatine and creatinine.



Effect of the training to the muscle

speed

strenght

endurance

fast glycolytic

fast oxidative-glycolytic

slow oxidative

metabolsm of the muscle

muscle mass: hypertrophy
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