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Effect of respiratory frequency on spectral components of rabbit heart rate

variability and its excluding methods
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[ Abstract]Objective : To study the effect of respiratory frequency on spectral components of rabbit heart rate variability(HRV) and to
discuss how to exclude it. Methods : Totally 12 healthy male rabbits aged 4-5 months and weighting 2.5-3.0 kg were selected. Rabbit
respiratory control system was established. Electrocardiograph,instant blood pressure and respiratory waveform under different respira—
tory frequencies (RF) (40,50,60 times/min) were recorded synchronously via SKY-A4 (a three channel electrophysiolograph). HRV
& BRS2.0-a HRV analysis system was used to observe the shift of high frequency peak(HFP) and to analyze power spectra density(PSD).
Two different analysis methods were adopted to analyze PSD :traditional heart rate variability (tHRV) analysis method and enhanced
heart rate variability(eHRV) analysis method. Comparison between the results of the two methods was made. Results : Dthe shift of
HFP;HFP was located at the conjunction of low frequency (LF) segment and high frequency (HF) segment when RF 50 times/min;
HFP shifted into the LF segment when RF 40 times/min;total HFP shifted to HF segment when RF 60 times/min. QHRYV results: RF
exerted no effect on total power while significantly affected LF, LFnorm, HF , HFnorm. Compared with those when RF 50 times/min,
HF and HFnorm decreased(P=0.179,P=0.011)while LF ,LFnorm, LF/HF increased(P=0.04,P=0.001,P=0.028) when RF 60 times/min.
Compared with those when RF 50 times/min, HF and HFnorm decreased while LF, LFnorm, LF/HF increased when RF 40 times/min.
(3eHRV results: there was no significant difference in LF, LFnorm, HF , HFnorm, LF/HF when RF 60 times/min and RF 40 times/min
compared with those when RF 50 times/min. Conclusion :RF slowing down would shift HFP to relatively low frequency,sometimes to
LF segment, which would increase LF and decrease HF. Enhanced HRV analysis could exclude this influence.

[Key words]heart rate variability;traditional heart rate variability;enhanced heart rate variability ;respiratory frequency ; autonomic

nerve system
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Fig.1  Shift of PSD peak and HRV high frequency peak
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Tab.1 Effect of respiratory frequency on HRV ( traditional HRV analysis )
I A7 5 TP (ms?) LF (ms?) LFnorm HF (ms?) HFnorm LF/HF
407X /min 1.15+0.35 0.44 +0.19 43.03 + 18.69 0.27 £0.15 26.38 +15.33 236+ 1.85
50 X /min 0.99 +0.32 0.32+0.29 33.96 +25.34 0.51£0.51 43.07 +23.31 1.53 +2.02
60 X /min 1.04 £ 0.40 0.07 £0.07 6.54+3.92 0.73 £0.44 62.10 + 14.27 0.11 +0.06
FAii 0.117 10.830 13.980 4.200 12.690 6.740
Py 0.890 0.000 0.000 0.023 0.000 0.003
F 2 MERSAZEIT HRV ST 55 2200 eHRV 5 #745 5R
Tab.2 Effect of respiratory frequency on HRV ( enhanced HRV analysis )
IR AR 4 TP (ms?) LF (ms?) LFnorm HF (ms?) HFnorm LF/HF
407K /min 1.10£0.53 0.05 £0.04 532594 0.66 +0.25 64.09 +21.73 0.12+0.19
50 ¥X/min 1.05£0.51 0.05 £0.04 5.35+4.84 0.78 £ 0.47 71.68 + 16.83 0.09 £ 0.09
60 ¥X/min 1.16 £ 0.62 0.07 +£0.07 6.77 £ 4.20 0.73 +0.44 61.88 +13.98 0.11 £0.06
F1E 0.117 1.133 0.350 0.307 1.083 0.284
P 0.89 0.333 0.707 0.737 0.349 0.754
%3 HRV 5 eHRV i & HERSARSH LK
Tab.3 Comparison between parameters of tHRV and eHRV
R EIES Jrik: LF (ms?) LFnorm HF (ms?) HFnorm LF/HF
407 /min HRV 0.44 +0.19 43.03 + 18.69 0.27 £0.15 26.38 £ 15.33 2.36 £+ 1.85
eHRV 0.05 +£0.04 532594 0.66 = 0.25 64.09 +21.73 0.12+0.19
1 6.741 6.737 -6.741 -6.737 4.325
Py 0.000 0.000 0.000 0.000 0.001
S50%/min HRV 0.32+0.29 33.96 + 25.34 0.51 £0.51 43.07 +23.31 1.53 £2.02
eHRV 0.05 £ 0.04 5.35+4.84 0.78 £ 0.47 71.68 +£16.83 0.09 £ 0.09
t{H 3.202 3.845 -3.202 -3.845 2.534
P 0.008 0.002 0.008 0.002 0.026
60V /min HRV 0.07 £0.07 6.54£3.92 0.73 £0.44 62.10 = 14.27 0.11 £0.06
eHRV 0.07 £0.07 6.77 £4.20 0.73 £0.44 61.88 = 13.98 0.11 +£0.06
t{H -1.214 -0.995 1.210 0.995 -0.399
PiH 0.248 0.358 0.250 0.385 0.697
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