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Cardiovascular function A
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Autonomic nervous system ,‘

= Parasympathetic = Sympathetic (S)

HRYV - Origin "

= Blood pressure variations during the respiratory cycle
Induces variability into HR




T e curetion between 2 heart bezis (RE interveal in)
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HRYV - Analysis A
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Spectral analysis ,‘

Slow oscillations Fast oscillations
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Spectral analysis
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Physiological significance A

z\Very Low Frequency
? long term mechanisms of regulation
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Acute hypoxia n
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Sympathetic activity and HR n
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Effect on HRV n
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Effect on HRV n
zDecrease in HF

zsncrease in LF (related to respiratory frequency)
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Exercise ’\

zHRmax is decreased
Z'Submaxinmsa ISJ
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Exercise ’\

#Increase in HR is not limited by 3-sympathetic or

parasympathetic blockade
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Sympathetic activity
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Cardiac receptors n

z[3-adrenergic receptors  =Muscarinic receptors
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Parasympathetic activity n

= Relative increase due to paraS blockade is greater at altitude
vs. seal level (109% vs. 86%, resp.)
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Heart Rate
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Exercise
= HRmax is decreased for altitudes above 3,500m, due to:
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Intermittent hypoxia ’\
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Remnant effect of hypoxia n
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Kinetic ,‘
after:

Rapid drop in CSNA precedes HR

speed 50-60m/min
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HRYV: methodological consideration ﬂ
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HRYV: methodological consideration n
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Time course of recovery from exercise n

= HR (time constant) recovery from an acute exercise is faster
In subjects with moderate training load, whatever their
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Remnant effect of exercise ,‘

= The elevated resting HR post-exercise, associated with a
high sympathetic modulation, can last for up to 24h
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Remnant effect of exercise - trained vs. untrained

= Correlation between baseline HF component and response
to 8 wk of aerobic training
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Moderate intensity - total power of HRV

= Neurovegetative activity, as represented by power spectrum
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Moderate intensity —paraS activity and HR n

HF powar (GOVE)

High intensity —sympathetic activity n

s |ncrease in the sympathetic component with high intensity
training, rapidly reversible
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High intensity —parasympathetic activity n

= Decrease in the parasympathetic component with high
intensity training
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“Over-reaching” n

zsCan be characterized by:

- adecreased total power of HRV with alLF
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“Over-training” ,\
= Can_be characterized by:

- alarge increase in total power of HRV with ahigh HF
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Pre- and post-season differences
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Pre- and post-season differences

zresting HR is decreased and performance is increased
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Training individualization n
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Summary —Hypoxia vs. Training n
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Intermittent hypoxia - LHTL A

z\What are the influences of the remaining effects of

exercise and/or hypoxia?
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LHTL —Remnant effects of hypoxia n

1l M.

O Before
W After

LHTL LLTL LHTL LLTL

LHTL LLTL

LF/HF * 10

B s Dheost POSTZ

Ct
| rre
"L'rer enrzncernent it the er)

seaeronic training induced
ritrol 'ou cdoes rot preverit
il of the exposure

ﬂ;

C C PDOXIa
1
Exercise Rest Hypoxia Rest
time”
2 | - T can not be congidered as repezted ecute 24posures to
nYyo0 el
2 [0S needs to pe taken into accourt ftrolling training
wWitr HIRY




Take Home Message ,\

=HRV is more useful on aday to day basis than
forlong-tenmn.comparison

~Qvertraining being hard to diagnose,
controlling training using HRV becomes very
useful

~Training follow up over altitude training is
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