MeTaSoAIouOG Tou MUoG Kal
ATIOO001 GO OTTPIV




2 KOTTOG

¢ X KOMOC AUTNG TNG OIAAEENG Eival va
[NAPOUGCIACEl OPICEVEC BAGIKEC APXEC
[NOU AdATOVTdAl TOUl «avaepoBiou>
LETABOAIGLIOU Kal Val TIC GUVOEGEI [UE
TV, NGOG




o Mexpl Twpa oTav. avapePOTAV. KAVEIC O
LEVIOTN AOKNON evveobOe T LEYIGTT TPOGAYN
OEDYOVOD

& D61060), £yel PPEOEr WS 1| WEVIGTT] TTOPOYMV]

1GYDOG KO/TO) T1] OLUPKELD) GIPIVTOPIGUNTOS S0
OEDTEPONETTOV, EIVOIL TEPITOD) OVO) IE THEIC DOPEE
WEVOADTEDT | 070N GDTT]| Do) (DO TET DO YA VI OTOIeET
KOWVEIS G& Emlireon) LEVIGHIG LPOGAUMNG OEDYOVOD




T odNynoe oTn UEYAAUTEPN GUAAOYN
TTANPOPOPIWY. VIO TO UETABOAIGUO TOU UUOG;

¢ AUO LEBOOOAOYIKEC EEEAIEEIC:
1. Muikn Biowia
2, Wingate




AToooon loyxuog o€ Wingate
TEOT

—O0—— PEDAL SPEED

—O—— POWER OUTPUT

POWER OUTPUT (W)

P
=
=i
o
-
L
i
=
=
[~
[ o]
]
-t
=
=
(=

TIME

Figure 19.1 Power output (corrected for kinetic energy of the flywheel) and pedal speed
during a maximal 30-s cycle ergometer sprint (n = 1).




Table 19.1 Blood Lactate and Serum Growth Hormone After a 30-s Treadmlll
Sprint in Male Sprint- and Endurance-Trained Athletes

Minutes postsprint

Rest 10 min post 30 min post 60 min post
Blood lactate (mmol - L™)
ST 1.1x01 19.7 £ 0.7 125+ 1.3 3.8£03
ET 1.2 +0.1 13.8 £ 0.9 8.3+09 29 + 044>
Serum growth hormone (mU - L)
ST 40£0.8 577+8.1 84.4 £ 21.1 449 £ 11.0
ET 48+ 1.3 243 £ 8.8 25.1 6.7 23.5 + 6.8*5¢

ST n =6, ET n = 6; mean + SE. Data from Nevill et al. 1993 (28) and unpubhshed re-

sults by the same authors.

"*Main effect time.

"Main effect group (sprint vs. endurance).
‘Interaction (all p < .05).
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Figure 19.2 Plasma catecholamine (rest and 1 min post, n = 10 males) and f-endorphin

K G I T r] q B n (rest and 3 min post, » = 10 males) before and after a maximal 30-s treadmill sprint

(mean £ SE). Catecholamine data from Allsop et al. 1990 (1); B-endorphin data from

EVaO p(PiVI'] C; Brooks et al. 1988 (11).
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Table 19.3 Muscle Metabolites at Rest and After 10 and 20 s of Cycle Ergometer
Sprinting - | - -

Rest | o 10 s .. _205

Glycogen 4038 £20.1 35744186 3207 £ 21.4°
PCr 80.7 + 3.2 361£30 21.4 220
ATP 25.6 + 0.7 202%13 198+ 14
HMP 1.5+0.1 \ 212+ 23 . 290+ 1.7
*i 29 © 148118 17.4 £ 2.0
Lactate 45 %04  51.0+46 817 + 4.7°

~ mmol - kg™ dry muscle; n = 8 males; mean t SE. Data from Bogdanis et al. 1994.
» < .01, p < .05 different from 10 s sprint

-*calcu-l-ate.d inorganic phosphate (mmol - L™ muscle water)




METABOAEG OE UETABOAITEG TOU UUOG

UETO O(Tro aoKnGn 30 sec

Rest

Post -

Glycogen

PCr

Total creatine

ATP

G1P

G6P

F6P

Pyruvate

Lactate |
Posttraining lactate

317.0 £ 19.3
84.0 + 4.4
119.2 £ 4.0

126.7 +1.4-

0.2 £ 0.1

12102
0.3 + 0.1

1.0+0.2

- 41+04

" 51t14

214.5 + 18.9
28.0 + 4.5
116.0 £ 5.6
19.2 + 4.0
25+06
20.7 £ 2.2
5.6 + 0.5
38+0.7
86.0 + 10.8
103.6 *+ 10.0%

mmol - kg™ dry muscle; # = 6, 3 males and 3 females; mean + SE. Data from Nevﬂl et
al. 1989 (27). :

*p < .05 mgmﬁcant difference between experimental and control group (data not shown)
in response to exercise after traunng (group X training X exercise mteractlon)
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Figure 19.3 Utilization of ATP derived from anaerobic metabolism and mean power output during maximal sprint cycling of 6-, 10-, 20-,
and 30-s duration (6 s: n = 8; 10 s and 20 s: n = 8; 30 s: n = 16; all males). Data for 6-s sprint from Gaitanos et al. 1993 (13); data for 10-
and 20-s sprints from Bogdanis et al. 1994 (8); data for 30-s sprint from Bogdanis et al. (9) and Bogdanis et al. 1994 (10).
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Table 19 4 Muscle Metabolites Before and After Two 30-s Sprints Separated
by 4 min of Passwe Recovery

Rest Post-sprint 1 Pre-sprint 2 Post-sprint 2

Glycogen  3207+149 2184+ 195  2405+239°  184.0+ 158
PCr 76.5 £ 4.3 13514 566+ 1.4%° 0.4 + 2.4%¢

ATP 27.3£ 0.8 07413 22410 20.8 + 1.0°
G6P 144 0.1 263+ 17 142 4 0.7 223 + 1340
Lactate 56+ 09 106.1 + 4.5° 72.8 £ 554> 130.5 + 4.9%b

mmol - kg™ dry muscle; » = 8 males, 'mean t SE. Data from Bogdanis et al. (9).
"p < .01 from rest; °p < .01 from post-sprint 1; °p <.01 from pre-sprint 2; % < .05 from
pre-sprint 2.
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Figure 19.4 Estimated total ATP utilization from aerobic and anaerobic metabolism dur-
ing two maximal 30-s sprints separated by 4 min of passive recovery (n = 8 males, see
text for assumptions).

Data from Bogdanis et al. 1994 (10).
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Table 19.5 Muscle Metabolites at Rest and During Recovery After a Single 30-s

Cycle Ergometer Sprint

Rest Post

1.5 min

3 min 6 min

Glycogen 321.5 *18.2 211.6 + 18.5* 223.2 + 19.5°

PCr 771 £24
Pi 2.9

ATP 256 +04 181%1.7°
G6P 121 £02 228+ 1.2°
Lactate 3.8 £03 119.0+ 4.6

15.1 + 1.7
18.5 £ 1.4

49.7 + 1.1+
7.7 + 1.1%°
19.1 + 0.9°
209 £ 0.6°
107.3 + 3.8°

217.2 £ 21.0°
572 £2.0¢0¢
7.4 +1.3°
18.8 £ 1.1°
16.6 + 0.8%>¢
95.4 + 5.6*°

221.0 £ 18.3¢
65.5 £ 2.2v %
6.4 0.7
19.5 £ 0.9°
11.0 £ 1,240
81.9 + 6.0 e

mmol - kg™’ dry muscle; muscle glycogen in mmol glucosyl units - kg™ dry muscle; mean
+ SE, n = 8 males. Pi, calculated inorganic phosphate (mmol - L' muscle water). Data

from Bogdanis et al. 1994 (10).

“p < .01 from rest; "p < .01 from post; p < .01 from 1.5 min; p < .01 from 3 min; °p < .05
from 3 min. | -
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Figure 19.5 Individual phosphocreatine (PCr) resynthesis curves, fitted using a mono-
exponential model, during passive recovery after a maximal 30-s cycle ergometer sprint,
Values for PCr are expressed as a percentage of the resting concentration. Numbers 1 to 8

represent individual subjects.
Reprinted from Bogdanis, Nevill, Boobis, Lakomy, and Nevill 1995.
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Figure 19.6 Time course of phosphocreatine (PCr) resynthesis and muscle lactate dis-
appearance (zop) and peak power recovery (borrom:) after a 30-s maximal cycle ergometer
sprint. Values for PCr are expressed as a percentage of the peak concentration (mean =+
SE, 7 = 8). The curve fitted to the PCr data represents the mean of the curves fitted on
the individual data for each subject. ¥p < .01 from sprint 1: §r < .01 from POST; +p <
01 from 1.5 min; see p. 253.

Reprinted from Bogdanis, Nevill, Boobis, Lakomy, and Nevill 1995,
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Figure 18.3 Muscle isometric force production (x) and ATP (squares) and PCr (tri-
angles) concentrations in type I (open symbols) and type I1 (filled symbols) muscle fibers
during 20 s of intense electrical stimulation (1.6 s stimulation, 1.6 s rest; 50 Hz) in humans.
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Figure 18.8 The change in work production during 3 x 30-s bouts of maximal isokinetic
cycling (80 rpm) in men following 5 d of placebo (20 g glucose polymer - d™!) and cre-
atine (20 g - d') ingestion. Each bout of exercise was separated by 4 min rest. Values rep-
resent mean + SE. *(p < .05) indicates significant increase from presupplementation work
production. :
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Figure 18.6 Muscle total creatine (Cr) concentrations before and after Cr ingestion.
Units at the base of each bar graph indicate the duration and rate of creatine ingestion.
Units above each bar graph indicate the total amount of Cr ingested over the entire experi-
mental period. Values represent mean + SE.
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Figure 18.9 Oxygen consumption (VO.), blood lactate concentration, and respiratory ex-
change ratio (RER) during treadmill running and recovery before (circles) and after
(sguares) S d of Cr ingestion (20 g - d71) in humans. Exercise was performed for 6 min at
intensities equivalent to S0%, 60%, 65%, 70%., 75%, 80%, and 90% of maximal oxygen
consumption (VO:max). Values represent mean =+ SE.



