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ADAPTATIONS TO AEROBIC
AND ANAEROBIC TRAINING




Key Points
ADAPTATION OF MUSCLE
METABOLISM

+ AEROBIC TRAINING:
- increases muscle myoglobin

- iIncreases oxidative enzymes
- lactate threshold, RER, VO,

+ ANAEROBIC TRAINING:
- adaptations in the ATP-PCr system
- adaptations in the glycolytic system

- increase the ATP-PCr and glycolytic
enzymes



A= INSRRE-E Selected Muscle Enzyme Activities (mmol - g-' - min~") for Untrained,
Anaerobically Trained, and Aerobically Trained Men

Anaerobically

Untrained trained Aerobically trained

AEROBIC ENZYMES

Oxidative system

succinate dehydrogenase 8.1 B.0 200,87
Malate dehydrogenase 45.5 46.0 65 5°
Carniting pabmitd transferase 15 1.8 2.3
ANAEROEIC EHI‘I"III_EE-
| ATP-PCr system -
Creatine kinase 608.0 TO2.0 589.0Q
Myoxinase 9.0 S50 0F 297.0
Glycolytic system
Phosphorylasa 6.3 R A
Phosphofructokinase 19.9 29,2 189
Lactate dehydrogenase TEE.0 a11.0 61.0

‘Signifcant differenca from the unirained value



Key Points I
ADAPTATION OF MUSCLE

+ Muscle fiber type
+ Capillary supply

+ Myoglobin content

+ Mitochondrial function



SLOW- AND FAST-TWITCH FIBERS

. middle distance running

long distance running




Zmény podilu rdznych typu svalovych viaken po vytrvalostnim tréninku
(Powers, 2007)
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FIGURE 8.13 Effects of 16 weeks of endurance exercise
training (i.e., 3—4 days/week at 50—-60% VO, max) on
human skeletal muscle fiber types. Note that exercise
training promoted a significant fast-to-slow shift in muscle
fiber type resulting in a net reduction in the percent of
fast type IIx fibers and an increase in the percent of slow,
type I fibers. Data are from Short et al. (90).



MECHANIZMY - HYPERTROFIE / HYPOTROFIE SVALOVYCH VLAKEN

http://jeb.biologists.org/content/219/2/235
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HYPERTROFIE RUZNYCH TYPU SVALOVYCH VLAKEN

http://danogborn.com/underestimating-type-i-fibres/

4071
5T
Type ll
0T Type IIB
— Type 1A
£ 257
£
[=H
e 207 Type |
t
w
S L
£ |I5
10T
5._
gt
35 50 60 70 80 90 |00

%IRM



Muscle Fiber Capillarization in Well-Trained and Untrained Men

Capillaries per mm® Muscles fibers per mm’  Capillary-to-fiber ratio Diffusion distance®

Well-trained
Preexercise G40 440 1.8 20.1
Postexercise G611 414 1.6 0.3
Untrained
MiecAcGise G0 BEYF 1.1 203
Postexarcisa 59 B76 11 20.5
MNafa, This takske ilugiretes tha larger size of the muscha fibars in the well-irained men in thal they had fewer fibars for a given araa (fisars

per mm?). They ales had an apgeaximately 50% higher cagpilary-to-liber ratio than tha unirained mean.
‘Diftusion distance is expressid as the everage half-cislance betwaen capilaries on 1he Css-SeCiional visw Bxpressad in MICromelens

foiagitad fiom L Hermarssn and M. Wachilova, 1671, “Capilary density of shelelal muscls in weil trained and unirained man,” Joumnal af Apaled Physciogy
A0 BE-EEQ, Usacd wilh perrmissin.
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FIGURE 1 1.1 JEsiEulEEyy VO, _ with 12 manths of
gnclurance training. WO__ increased fram 44 ta 57 mi - kg
-mim’, a 3% increase. Peak speed during the treadmill

test increased from 13 kmyh (8 mph) to 16 kmyh {~10 mgh).



L - Tratined
12 = Lintrained

LSRR RPN Ee] Changes in lactats thrashoid (LT)
with training expressed as (a) a percentage of maximal
oxygen uplake {%MO__ ) and {b) an increase in speed an
the treadmill. Lactate threshold occurs at a speed of 8.4
km/ (5.2 mph) in the untrained state and at 11.6 km/h (7.2
mph] in the trained state,



Key Points [
CARDIOVASCULAR ADAPTATIONS

+ Heart size

+ Stroke volume

+ Cardiac output
+ Blood flow

+ Blood volume

+ HR (HRrest, HRrecovery, HR during
training)
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SIETEIERERE] Changes in stroke voluma with endur-
ance fraining during walking, jogging. and running on 3
ireadmill at increasing velocibas,

IPEITETE] stroke Volumes at Rest

{E-‘I.I'H} and During Maximal Exercise (SV__)
for Different States of Training

SV_, (ml/beat) SV, (m I/beat)

Untrairsad 50-T0 B0-110
rained T0-90 110-180
Highty trained  90-110 150-220+
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Endurance training-induced changes
in heart rate during progressive waking, jogging, and run-
ning on a treadmill at increasing speeds.

=] Changes in heart rate during recov-
ary after a 4 min, all-out bout of exercise before and aftar
endurance training.
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RIS ENd ncreases in total blood volume and

plasma volume ococur with endurance training. Note thal

although the hamatocrit (percentage of red blood cells)
decreasaed from 449% to 42%, the total volume of red blood

calls increasad by 10%.



Key Points
HYPERTROPHY OF HEART

+ Eccentric hypertrophy

+ Concentric hepertrophy
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