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Clinical Observation on Heart Rate Variability and Peripheral Blood Flow
by Doppler Ultrasound in Healthy Subjects Stimulated by Cold Stress

Sung-Keun Lim', Sang-Hoon Lee', Young-Min Bac®

"Dept. of Acupuncture & Moxibustion, College of Oriental Medicine, Kyung Hee University
’SOI-KOREA Center, Korea Electrotechnology Research Institute (KERI)

Objectives: This study was performed to investigate the effect of cold stress on heart rate variability and peripheral
blood flow by Doppler ultrasound in healthy subjects.

Methods: We classified the subjects by their Yin or Yang tendency using a Yin-Yang questionnaire. Cold stress was
taken on the left hand of subjects for 10 seconds. Heart rate variability and peripheral blood flow were measured
on the right radial artery before and after cold stress.

Results: The Yang tendency group showed a significant decrease of heart rate after cold stress which was not seen
in the Yin tendency group. The Yang tendency group showed a decrease of LF, total power, and increase of HF after
cold stress, while the Yin tendency group showed the opposite. However, there were no statistically significant
differences of heart rate variability analysis between the results of the two groups before and after cold stress.
Recovery time of blood flow velocity by ultrasound Doppler was significantly different between the Yin and Yang
tendency groups after cold stress.

Conclusion: These results suggest that people with Yin or Yang tendency may show different responses in the
autonomic nervous system. Further modified studies may include the responses to various manipulation techniques
in acupuncture treatment and the individual responses according to pattern identification in traditional Korean
medicine.

m . Heart rate variability (HRV), peripheral blood flow, Doppler ultrasound, cold stress, Yin and Yang tendency.
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Table 1. Characteristics and Ying-Yang Scores of Subjects
Subject No Age Sex Height Weight BMI Yin and Yang
1 25 F 165 52 19 -40
2 26 M 181 78 24 30
3 26 M 172 60 20 0
4 24 F 158 42 17 10
5 26 M 168 73 26 25
6 27 M 174 64 21 65
7 25 M 183 80 24 25
8 23 M 188 77 22 -50
9 26 F 164 50 19 5
10 25 M 171 65 22 55
11 25 M 175 84 27 40
12 24 F 166 53 19 -50
13 23 F 158 44 18 -20

BMI : Body mass index
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Table 2. Heart Rate Variability Changes Before and After Cold Stress
Before Cold Stress After Cold Stress p Value

Heart Rate 69.31+£10.48 67.85+£10.67 0.051

LF 59.11+40.97 55.15+40.02 0.745

HF 89.10+93.84 82.52+81.06 0.573

LF/HF 1.14+0.85 1.20+1.18 0.794

Total Power 261.62+219.96 244.13+£144.96 0.693

There was no significant difference before and after cold stress.
Values are presented as mean + SD (standard deviation).
LF : low frequency, HF : high frequency, LF/HF : LF/HF ratio

H, AFEZE 23AdA 27TAMA R FEdEe
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I lolUz Mg 7153 ST 44, Y
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t} (Table 1).

2. @9 A5 A3} Fo] HRV Aol

S AT A3 Fo AupEolE Sxe wake
#4 9lE Aol7h Ytk (P=0.05), (Table 2).

Table 3. Heart Rate Variability Changes Before and After Cold Stimulation Between Yin and Yang

AakoA BHYg |93 71&% B LF, HF,

LF/HF, Total Power oA =

ot zol= gk

(Table 3). L&v}, A% }gﬂlﬁ% LF7} Z7}sh
I HF7} 7483 2™, Total power’} 7<= 7
Fs HAoH, FE9F IAFlAME LF7t Hast

I HF7} %7]-“8}93\2@ Total power”}
=% 3——'—7‘_}94 A= A5
A F 1§79 HRV
2191t (P>0.05), (Table 4).

e 7

Before Cold Stress After Cold Stress P

Yin 71.50+13.70 69.75+12.71 0.162
Heart Rate «
Yang 67.13£9.42 65.00+9.04 0.004
LF Yin 45.35425.05 71.95+61.48 0.451
Yang 71.27+45.57 51.20+27.68 0.593
HF Yin 136.52+132.15 107.40+72.10 0.429
Yang 74.48+72.97 78.88+89.21 0.095
Yin 0.59+0.68 0.63+0.14 0.902

LF/HF
Yang 1.43+0.87 1.43+1.45 0.980
Total Yin 229.37+173.38 286.21+157.38 0.601
Power Yang 304.29+246.86 241.14+146.32 0.239

Values are presented as mean + SD(standard deviation).
* : tested by paired t-test(p<0.05)
LF : low frequency, HF : high frequency, LF/HF : LF/HF ratio
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Table 4. Differences of Heart Rate Variability Between Yin and Yang

Mean Standard deviation P
Yin 1.75 1.89
AHeart Rate 0.933
Yang 2.13 1.46
Yin -26.60 58.33
ALF 0.109
Yang 20.07 29.40
Yin 29.11 67.29
AHF 0.570
Yang -4.39 22.22
Yin -0.05 0.66
ALF/HF 0.808
Yang 0.01 0.81
ATotal Yin -56.84 194.84 0683
Power Yang 63.16 138.71 '

LF : low frequency, HF : high frequency, LF/HF : LF/HF ratio

A : Difference of before and after cold stress

Table 5. Doppler Ultrasound Measurement Values Before and After Cold Stimulation

[+
WAE ARG (Fig. 1)
$olE By A3 F B

4 R Algre] A
Fol A A% vk

Subject No  Blood Flow Before Cold(m/s)  Blood Flow After Cold(m/s) Time to Return Yin and Yang
Blood Flow(sec)
1 0.2 0.27 46 -40
2 0.16 0.17 11.454 30
3 0.12 0.08 88.81 0
4 0.21 0.23 36.897 10
5 0.23 0.18 13.061 25
7 0.13 0.22 12.299 25
8 0.14 0.19 55.835 -50
10 0.17 0.15 10.877 55
11 0.31 0.35 12.249 40
12 0.15 0.15 35.282 -50
Subject 6, 9, 13 excepted because no significant patterns.
Table 6. Time to return blood flow between Yin and Yang tendency
Yin Tendency Yang Tendency p Value
Time to Return Blood Flow(sec) 45.71+10.28 16.14+10.20 0.048*

Values are presented as mean + SD (standard deviation).
* : tested by Mann-Whitney U test(p<0.05)
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Fig. 1. Blood Flow Changes of Yin and Yang Tendency Subjects
t1 @ time of cold stress start, t2: time of cold stress end t3: end of recovery time
X axis : time, y axis : blood flow velocity
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Fig. 3. Yang-Subject No. 11
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Fig. 5. Yin-Subject No. 1
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