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2
“Ergogenics Aids”
“Ergogenic Aids”
1 ? 1
Ergogenic 2 6
1 (Phamarcologic and Nutritional Agents)
5
11 (Caffeine), (Choline),
(Amphetamines), (Alcohol)
1.2
(Carbohydrate), (Creatine), (Carnitine)
1.3 (Glucose)
1.4
(Sodium bicarbonate),
(Citrate), (Phosphate)



15 ) High
I/
- glycémie carhohydrate,

2. (Physiologic Agents)
2.1 (Red Blood Cell Reinfusion)
22 7 (Warm up)
2.3 (Breathing Hyperoxic Gas)
: , (Anabolic
Steroids), (Beta blocker) 1
(- 21)
(22
(Immediate Energy System) (Short - term Energy System)

(Long - term Energy System)



SR

Long-term
energy systel

" Short-term
~ energy system

ST

2.1

Short-term
“energy system
- {Glycolysis)

Long-term
energy system
(Aerobic)

s s min min

Exercise duration

2.2



1 (Immediate Energy System) (

10

Adenosine Triphosphate (ATP) ATP

(Creatine Phosphate : CP)

1 ATP
(CP) 15 10 15 ?
ATP  CP
15 (Short-term Energy System)
ATP
\(VV'%\/ Ixr
AP ADP + P+>Energy>
CP me————— C + P +>Energy£'
¢ £
2.3 Immediate energy system
2. (Short-term Energy System)
anaerobic glycolysis (
ATP (glucose) (Muscle glycogen)
(Short-term Energy System) ATP
2.4 2 3 ATP

2-3 (lactic acid)
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pH

(muscle fatigue)
Glucose Enzymes

Glycogen <zt { |
0 Hsxokinase

ADP+] *

glucose 6-phosphate

Glucose-phosphate
isomerase

fructose 8-phosphate

ADP"
fructose L. 6-diphosphate

dihydroxyacetone phosphate
2(3-pHosphoglyceraldehyde}

NAD’ NAD
: NAOH + H*
2(1.3-dfph0Sphogiycerate)
*
ADP, | ¥ &DD Phosphoglycerate
[ NPl kinase
[ 3 8 e q

N

2(3‘I-phosphogiyceric acjcli)

To eiectron Phospho-

giyceromutase

bl il
2{2-phosphdgiycer!C acid)

HD ¢ 1*H,0 Enoiase
2(phosphoenolpyfuvate)
ADP I*  ADP
Pyruvate
i'V\ l KrATp' kinase

Lacticacid "t 2{Pyruvic acid) Lactic acid

24 (Short - term energy system)



ATP , 1
(02

ATP 36 ATP

02

400

: (Anaerobic energy systems)

(long - term energy system)

(KREBS CYCLE)
(25 460 ATP
8 ( 26)
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RT-CYTOCHROMES

QAF+2 >32HD £
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2.5 (long-term energy system)



Glucose J €3 HD Glycerol + 3 Fatty acids -—------

3-phosphoglyceraidehyde M-

coenzyme A
f
pyTUvate CORNZYMEA (o e
f »
acetyl-GoA - CoA + acetyl \
ST i
[,

Electron Transport Chain

Source Pathway ATnF; (Yl'eeclﬁ !E i
neutral fat
1 molecule glycerol Glycolysis + 19
3 molec Iesgo); 8 Ee%églsoé, elx%ion 441
carbon fatty acia Krebs cycle TOTAL: 480 ATP

2.6 (Long term energy system)



(Anaerobic Test)

6
1 The Margaria - Kalamen Power test
2. Vertical Jump Power test
3. Wingate test

The Margaria - Kalamen Power test

3 1-34-6 7-9

Vertical Jump Power test

Wingate test

30

1 (Peak Power Output : PP)

( ATP Per )
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X { X6 )
VK5 = 0.0833W71?)

2. (Relative
Peak Power Qutput: RPP)

RPP
{ ¥)
3 (% Fatigue Index)
( )
ATP

R, _{ _ _ oo

4 (Anaerobic  Capacity)
30
X 30
5
(Relative Anaerobic Capacity)
M, _ NU




phosphagen

ATP CP

ergonic aid
methionine

Phosphocreatine

CP
1
diphosphate (ADP) ATP
creatine Kinase

15

ergogenic
ATP - CP
1 1
CP ATP
. 835
?

(Amino Acids)  arginine, glycine
95%

Creatine Phosphate (CP)

CP adenosine
Cr

ADP + CP + H+ 4"gBk's™ ATP + Cr

ADP
CP
ATP

CP



CP
ATP
5-6 20 - 30 %
CP 11
exercise)
1
Burke 5 . .1996
swimmer) 32 18 14
25,50 100
20 5
Mujika 4 1996
(highly trained swimmer) 20 11
25 50 100
5 ?
Grindstaff 3 . .1997
18

100

16

(phosphates)

20 - 25
cr " !

ergogenic aid ?

ATP - CP
(sprint
283
(elite
17- 25
10
1
9
' 20
3 60
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1

2I 1
1 2 ?
20 3 ?
i
Peyrebrune b 1998 ? 9
5 1 I 1 1
3
Theodorou 16 . .1999 1 ' 12
25 4 5
25 4
4,
Peyrebrune 5 1998
50 1 50
1.30 9 5

50 1
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?
77 ? 77 (
200 )
. 1996 Casey A 0
?
Havenctidis .. 1995 17
30 6 17% 4 35
?
. 1997 Vandenberghc K B8
(Resistance Training) 19
20 4 5
10 CP
6 % ,
Volek 9 .. 1999
(Heavy resistance training) 19
25 1 5 11
12
.. 1998 Vandebueric F P
(Endurance)
? ? 12
2 30
25 5
Engelhardt il



49

(urine creatinine)

B2

392

19
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