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[ Abstract ]

The Study on the Change of EGG and HRV through Respiratory Control
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Dept. of Human Informatics of Oriental Medicine, Interdisciplinary Programs,
Kyung Hee University

*Dept. of Biofuntional Medicine and Diagnosis, College of Oriental Medicine
Kyung Hee University

Background:

The change in the respiratory pattern has an influence on the change in the autonomic
nervous system, which in turn has an influence on the EGG to measure a gastric activity.
However, the study on the influence on the EGG parameters by respiratory control and
on the correlation between the HRV and EGG through respiratory control has not been
perform yet.

Objective:

It is to perform a series of experiments to find out how the EGG parameters are
influenced by the controlled respiration and what correlation there may exist between the
EGG and HRV to measure the change in the autonomic nervous system after controlled
respiration.

Methods:

1st Experiment: During a 15minutes’” voluntary respiration, HRV was measured, and it
was measured again during another 15 minutes’ controlled respiration.

2nd Experiment: After an eight hours’ fast, EGG was measured for a period of 30
minutes, and then after another 15 minutes’ voluntary respiration, a test-meal was offered
for 10 minutes and again EGG was measured. The next day, after an 8 hour'’s fast, EGG
was measured for 30 minutes, and after a 15 minutes’ controlled respiration and offered
with a test-meal for 10 minutes and then EGG was measured again for 30 minutes.



Results:

1. It was observed in all the channels that the power ratio increased more after
controlled respiration than after voluntary respiration. No statistical significance,

however, could be observed.

2. Through controlled respiration, the HF of HRV and the power ratio of EGG
Channel 4 was negatively correlated, while the LF/HF of HRV and the power ratio
of EGG channel 1 & 4 was positive correlated.

Such correlations as mentioned above, however, could not be observed in HRV & EGG

through voluntary respiration.

Conclusions:

1. It was concluded that the increase in the power of gastric contractile after controlled

respiration is bigger than the increase in the power of gastric contractile after

voluntary respiration.

2. It was concluded that the gastric contractile power and sympathetic activity through
controlled respiration was negatively correlated, while the gastric contractile power
and parasympathetic activity through controlled respiration was positively correlated

Key Words: respiratory control, EGG, HRV
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measurement of ECG

Figure 1. Flow chart of the ECG measure, min: means minutes, in: means inspiration, ex: means expiration,
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Figure 2. Flow chart of the EGG measure, min: means minutes,

Table 1. Electrode placement

Channel Electrode placement

1 8~12cm away to the patient’s left, angled 45 degrees up from Channel 3

2 4~6cm away to the patient’s left, angled 45 degrees up from Channel 3

3 mid-way between the umbilicus and the xiphoid process on the patient’s ventral line

4 4-6cm away to the patient’s right from the Channel 3 electrode

Ground apprgximately 10cm away on the patient’s left side at the same level as the ventral
midline Channel 3

Reference placed just below the xiphoid process
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Figure 3. Electrode placement
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Table 2. Mean values and statistics of measured variables

voluntary respiration controlled respiration p-value
ch 1 0.89+0.14 0.900.12 0.833
power ratio ch 2 0.91+0.15 0.93:0.10 0.5%
ch 3 0.94%0.13 0.9420.12 0.885
ch. 4 0.92+0.12 0.960.12 0.165

Data are the meantSD.
The significance levels pertain to t-test for the differences between conditions.
ch. means channel

Table 3, Correlation Analysis between HRV Log LF/HF and EGG Power ratio

Power ratio chl Power ratio ch4
Log LF/HF (whole) Pearson correlation coefficient - 493** -.489*
through controlled resp. p-value 009 018
Log LF/HF (2nd) Pearson correlation coefficient - 457* ~441*
through controlled resp. p-value 017 035
Log LF/HF (3td) Pearson correlation coefficient -458* -479*
through controlled resp. p-value Ole 021
Statistical significance is evaluated by correlation analysis.
In the box, Pearson correlation coefficient(above) and p-value(below)
ch. means channel, resp. means respiration
*p<0.05, **p<0.01
Table 4. Correlation Analysis between HRV " Log L) 350 w2 YJETe} Aluto|Tol Ant
HF and EGG "~ Power ratio
Power ratio 24 5% o) AvhAcls HFeh A% A
ch4 = - L
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olle -
res;ug con coefficient V. 3z 2
' p-value 042 )
:;gtli}s]tsii(;al significance is evaluated by correlation oM 7= zrozA 2eH i%‘—(% A
In the box, Pearson correlation coefficient(above) by Al 353 58 AlY F719F 79 v
and p-value(below) o &8 A 24 TEOR 158 &8 3
ch. means channel, resp. means respiration _ _ ) .
F amd MAE g £ TE F 99

*p<0.05
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