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Hemodynamic effects of Chunwangbosim-dan - A 3-dimensional radial pulse tonometry
device study

HeeJung KANG'#, YoungSang KUN?, Tae Hun KU} Gyeung Cheul KIMY

1. Dongeui University Korean Medicine department
2. DAEYOMEDI Co., Ltd.
3. kChundang Co., Ltd.

Objectives: This study was aimed to evaluate the hemodynamic feasibility using pulse parameters as a way to establish safe
dose guidelines for ChungSimWon, and to provide a foundation for developing evidence—based guidelines for clinical use.

Methods: Thirty nine volunteers were recruited to participate in a study examining the changes in pulse wave characteristics
following the ingestion of ChungSimWon, over a period of 2 weeks, and pulse wave measurements were taken before and after
the administration. Pulse wave parameters were measured in this study using a 3—dimensional radial pulse tonometry
device(DMP—Lifeplus). In addition, questionnaire, blood pressure, temperature, and body composition were also measured as
secondary measures.

Results: Fifteen minutes after administration of ChungSimWon, the non—adverse event group(non—AE) exhibited a statistically
significant increase in several power and pressure—related parameters and heart pumping performance, including hl, h3, h4, h5,
SA(Systolic Area), PA(Pulse Area), PW(Pulse Width), SV(Stroke Volume), SVI(Stroke Volume Index), CO(Cardiac Output) and
decrease in SVRI(Systemic Vascular Resistance Index), while the adverse event group(AE) showed a trend of increasing SV,
SVI, CO, applied pressure and decreasing Systemic Vascular Resistance Index(SVRI). After 2 weeks of administration,
non—adverse event group(non—AE) exhibited significant changes in HRV(Heart Rate Variability) LHratio(Low frequency—High
frequency ratio), applied pressure and hemodynamic parameters while adverse event group(AE) showed significant changes in SV
and SVRI. Notably, there are significant differences between AE group and non—AE group in wfb(front back of w) ratio,
STD(standard deviation) pulse rate and hemodynamic parameter before medication.

Conclusion: These findings suggest that pulse parameters may be a useful way to establish safe dosing guidelines for
ChungSimWon. Further research is needed to confirm these results and to develop evidence—based guidelines for clinical use.
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Table. 1 Recipes of ChungSimWon
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Raw material(Latin) Raw material (Scientific) Rate(%)
Dioscoreae Rhizoma Dioscorea batatas Decaisne 6.59
Glycyrrhizae Radix et Rhizoma Glycyrrhiza uralensis Fischer 477
Ginseng Radix Panax ginseng C. A. Meyer 2.27
Typhae Pollen Typha orientalis C.PreL/ 2.27
Massa Medicata Fermentata Triticum aestivum L. 2.27
Cornu Bovis Bos taurus domesticus GMELIN 1.82
Glycine Semen Germinatum Glycine max Merrill 1.59
Cinnamomi Cortex Cinnamomum cassia J.Prel/ 1.59
Asini Corii Colla Equus asinus Linne 2.27
Paeoniae Radix Paeonia lactiflora Pallas 1.36
Liriopis seu Ophiopogonis Tuber Liriope platyphylla Wang et Tang 136
Scutellariae Radix Scutellaria baicalensis Georgl 136
Angelicae Acutilobae Radix Angelica acutiloba (Siebold et Zucc) Kitag. 1.36
Peucedani Japonici Radix Peucedanum japonicum Thunberg 136
Atractylodis Rhizoma Alba Atractylodes japonica Koidz. 1.36
Bupleuri Radlix Bupleurum falcatum Linné 1.14
Platycodonis Radix Platycodon grandiflorum A. De Candolle 1.14
Armeniacae Semen Prunus armeniaca Linné var. ansu Maximowicz 1.14
Poria Sclerotium Poria cocos Wolf 1.14
Cnidii Rhizoma Cnidium officinale Makino 1.14
Bomeolum Dryobalanops aromatica Gaertner 1.82
Gazellae seu Saigae Cornu Gazella subgutturosa 0.91
Ampelopsis Radix Ampelopsis japonica Makino 0.68
Zingiberis Rhizoma Zingiber officinale Roscoe 0.68
Zizyphi Fructus Zizyphus jujuba Miller var. inermis Rehder 7.95
Mel Apis meéllifera Linnaeus 48.64
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Figure 1. 3-dimensional tonometric radial pulse
analyzer(DMP-Lifeplus)
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Figure 2. Standard radial pulse waveform
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Figure 3. Protocol of clinical study
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Table. 2 Descriptive statistics of participants

Gende Parameter
r . . Mean Std. Min Max Median
item unit
(n)
Height cm 159.84 6.20 145.30 173.30 159.75
Weight kg 60.22 11.21 45.80 88.80 57.65
All Age year 52.29 10.25 32 77 53.0
(38) SBP mHg 116.21 12.32 94 142 117.5
DBP nmHg 80.21 7.35 66 95 80.5
BMI kg/m’ 23.49 3.65 18.10 33.70 22.60
Height cm 157.90 4.88 145.30 171.90 157.20
Femal Weight kg 57.34 9.22 45.80 88.10 55.40
o Age year 52.55 9.33 32 73 53
SBP mmHg 116.48 12.74 94 142 117
(31 " pgp untlg 81.19 7.06 67 95 81
BMI ke/m* 22.96 3.36 18.10 32.20 22.20
Height cm 168.21 4.24 162.40 173.30 173.3
Weight kg 72.97 10.83 58.20 88.80 70.00
Male Age year 51.14 14.48 33 77 52.0
(7) SBP nmHg 115.00 11.17 97 126 118.0
DBP nmHg 75.86 7.52 66 36 77.0
BMI kg/m’ 25.84 4.24 20.90 33.70 25.20
oSS Badk Y A= AA L 5% 27l = AES Holgrl, 208dE Mo Arjaixel
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Table 3. Paired T—test between baseline and immediate observation in non—AE group

Parameter Visit 0 Visit 1—1(=15min) Visit 1—2(=17min) Visit 1—3(=20min)
non—AE .
group Item Unit Mean Std. Mean Std. p—value Mean Std. p—value Mean Std. p—value
hl of 304.9 82.1 292.7 74.2 0.224 324.0 76.1 0.059 338.3 81.9 0.002#
h3 of 240.0 74.7 238.6 66.2 0.872 261.9 67.0 0.027* 264.5 69.2 0.009%
h4 of 142.1 46.1 138.2 38.8 0.435 151.1 39.7 0.073 155.1 39.1 0.008+
h5 of 135.5 45.6 130.9 38.5 0.370 145.5 40.8 0.047% 150.2 38.3 0.003%
tl ms 174.0 25.9 176.3 33.7 0.671 171.7 27.5 0.613 174.6 30.0 0.904
t3 ms 282.6 25.7 280.5 23.3 0.603 277.0 21.4 0.179 282.7 22.5 0.983
t4 ms 387.3 22.0 388.2 20.2 0.765 386.3 19.4 0.739 386.2 19.9 0.735
t5 ms 447.1 21.8 446.5 19.4 0.866 447.5 18.0 0.907 447.0 17.7 0.975
h4/h1 % 46.7 8.26 47.7 9.24 0.327 47.25 9.41 0.562 46.78 9.88 0.962
pulse RAI % 78.5 11.0 81.9 12.0 0.092 78.5 11.0 0.111 79.2 12.6 0.734
waveform
RAI@75 % 86.0 18.9 89.4 18.8 0.176 89.3 17.5 0.080 87.2 19.4 0.635
t1/t % 20.31 3.4 20.72 4.3 0.546 19.8 3.1 0.399 20.22 3.6 0.894
t3/t % 32.89 3.97 32.81 3.63 0.875 32.00 2.7 0.044% 32.72 3.0 0.745
t4/t % 45.19 4.91 45.50 4.94 0.543 44.86 4.34 0.457 44.86 4.2 0.536
t5/t % 52.28 5.5 52.19 5.8 0.885 52.00 5. 0.594 51.90 5.0 0.570
W ms 239.8 27.3 243.8 37.5 0.477 239.0 30.5 0.793 238.7 34.0 0.884
w/t % 28.06 4.8 28.75 6.4 0.372 27.86 5.3 0.457 27.67 5.1 0.629
wfb_ratio % 2.23 0.8 2.36 1.0 0.571 2.35 0.8 0.542 2.37 0.9 0.488
HRV_LH_ratio % 1.12 0.05 1.10 0.03 0.064 1.09 0.08 0.008+ 1.10 0.02 0.027%
Pulse Rate bpm 69.92 8.03 70.36 9.29 0.619 69.50 8.15 0.574 69.50 8.02 0.647
STD_Pulse N N
Rat bpm 1.63 1.26 2.39 2.09 0.067 1.49 1.02 0.560 2.26 2.03 0.063
ate
Applied -
. of 163.2 29.1 166.9 34.7 0.355 162.0 32.1 0.746 163.2 33.1 0.985
pulse pressure
characteristic | g ¢ olic Area kef 19.12 5.4 18.44 45 0.311 20.25 48 0.088 20.89 4.9 0.005%
Pulse Area kef 27.62 8.8 26.72 7.3 0.355 29.40 7.6 0.070 30.52 7.6 0.004*
Pulse Width kegf 13.79 4.7 13.26 4.4 0.342 15.02 4.6 0.037* 15.67 4.7 0.003*
SV ml 77.0 12.6 103.7 11.5 0.000% 103.6 10.9 0.000% 103.6 10.4 0.000%
SVI ml/m’ 47.47 6.54 64.09 6.40 0.000% 64.08 5.99 0.000% 64.11 6.12 0.000%
hemodynamic | co L 5.31 0.68 7.20 0.53 0.000% 7.13 0.50 0.000+ 7.13 0.54 0.000+
dynes
SVRI cm"i[nm? 2169 349 1560 225 0.000% 1575 230 0.000% 1574 216 0.000%
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Table 4. Paired T—test between baseline and immediate observation in AE group

Parameter ‘ Visit 0 Visit 1—1(=15min) Visit 1—2(=17min) Visit 1—3(=20min)
. —valu
AE group Item Unit Mean Std. Mean Std. p—value Mean Std. p—value Mean Std. pe
hl gf 326.4 50.4 323.3 15.1 0.932 320.1 8.27 0.906 328.5 22.9 0.974
h3 gf 243.5 66.2 265.5 36.1 0.490 262.2 3.54 0.746 237.5 32.8 0.842
h4 of 107.0 39.6 121.0 32.1 0.230 120.5 39.9 0.009 120.7 25.5 0.401
h5 of 98.5 41.7 104.5 32.2 0.535 105.8 46.5 0.272 105.5 30.4 0.542
tl ms 163.4 17.9 173.9 21.4 0.149 174.7 5.6 0.415 166.7 11.3 0.603
t3 ms 251.5 9.19 255.3 17.0 0.615 257.4 17.9 0.516 272.85 8.2 0.334
t4 ms 358.9 15.3 366.5 12.0 0.190 371.7 17.5 0.074 371.0 5.6 0.327
t5 ms 431.0 8.2 436.8 8.2 0.092 446.5 2.1 0.141 442.1 8.2 0.048
h4/h1 % 32.0 7.0 37.0 8.4 0.126 37.5 13.4 0.437 37.0 9.9 0.242
pulse _
RAI % 73.90 8.91 81.85 7.28 0.091 82.05 3.04 0.300 72.7 15.2 0.826
waveform
RAI@75 % 64.2 18.3 73.2 16.9 0.070 73.8 19.0 0.033 67.5 23.7 0.545
t1/t % 24.0 1.4 24.5 0.7 0.500 25.0 4.2 0.705 23.0 1.4 -
t3/t % 37.5 4.9 36.0 2.8 0.500 37.0 5.6 0.500 38.0 7.0 0.795
t4/t % 53.0 7.0 52.0 5.6 0.500 53.3 9.19 0.795 52.0 7.07 -
t5/t % 64.0 9.9 62.5 7.7 0.500 64.0 14.1 1.000 61.5 7.7 0.344
W ms 240.9 18.2 258.3 6.1 0.288 263.0 20.8 0.053 253.0 8.0 0.339
w/t % 36.0 8.4 37.0 5.6 0.705 38.0 11.3 0.500 35.5 0.636 -
wfb_ratio % 1.728 0.009 1.703 0.113 0.817 1.685 0.242 0.833 1.903 0.137 0.306
HRV_LH_ratio % 1.109 0.001 1.103 0.003 0.120 1.102 0.003 0.356 1.102 0.003 0.132
Pulse Rate bpm 88.5 14.8 85.5 12.0 0.374 85.5 19.1 0.500 83.0 12.7 0.170
STD_Pulse _ -
Rat - 1.10 0.14 0.80 0.28 0.205 1.45 1.2 0.722 0.90 0.4 0.705
ate
Applied o _ -
pulse Press gf 123.4 20.1 155.0 27.7 0.107 158.4 34.1 0.176 147.5 53.6 0.494
characteristic ressure —
Systolic Area kef 17.48 3.9 18.50 2.3 0.538 18.57 1.5 0.629 18.97 0.6 0.683
Pulse Area kef 22.42 6.6 23.77 4.4 0.543 24.14 4.9 0.391 24.50 2.5 0.604
Pulse Width kef 15.0 1.8 13.3 1.8 0.646 13.9 1.2 0.718 15.4 1.0 0.887
SV ml 54.0 15.6 85.5 12.0 0.050 87.5 17.7 0.028+ 88.5 10.6 0.064
SVI ml/m’ 34.75 9.26 55.10 6.51 0.061 56.4 10.1 0.018% 57.05 5.59 0.074
hemodynamic
CcO L 3.0 0.28 4.6 0.07 0.099 7.3 0.16 0.123 7.2 0.24 0.139
SVRI dynesecm em 2374.5 72.8 1530.0 96.2 0.089 1501 138 0.107 1519 163 0.123
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Table 5. Paired T—test between baseline and 2 weeks after of non—AE group

Parameter Visit 0 Visit 2(2weeks)
non—AE group Item Unit Mean Std. Mean Std. p—value
hl of 304.9 82.1 305.6 76.0 0.933
h3 of 240.0 74.7 236.6 61.9 0.691
h4 of 142.1 46.1 139.4 36.2 0.657
h5 of 135.5 45.6 133.0 35.3 0.697
tl ms 174.0 25.9 180.6 35.7 0.216
t3 ms 282.6 25.7 289.8 25.3 0.237
t4 ms 387.3 22.0 392.8 22.2 0.238
[25) ms 447.1 21.8 456.2 22.6 0.032*
h4/h1 % 46.7 8.26 46.8 10.5 0.974
\’;]u;:;orm RAI % 78.5 11.0 785 | 13.2 1.000
RAI@75 % 86.0 18.9 88.5 21.9 0.483
t1/t % 20.31 3.4 20.47 3.4 0.792
t3/t % 32.89 3.97 32.86 3.06 0.970
t4/t % 45.19 4.91 44.67 4.67 0.556
t5/t % 52.28 5.5 51.94 6.12 0.770
W ms 239.8 27.3 237.0 32.9 0.570
w/t % 28.06 4.8 27.1 5.2 0.252
wfb_ratio % 2.23 0.8 2.12 0.6 0.516
HRV_LH_ratio % 1.12 0.05 1.10 0.01 0.009%*
Pulse Rate bpm 69.92 8.03 68.39 8.97 0.316
STD_Pulse Rate bpm 1.63 1.26 1.83 1.44 0.506
pulse Applied pressure of 163.2 29.1 152.1 28.6 0.006%*
characteristic Systolic Area kef 19.12 5.4 19.47 5. 0.541
Pulse Area kef 27.62 8.8 28.07 7.8 0.679
Pulse Width kef 13.79 4.7 13.87 4.1 0.892
SV ml 77.0 12.6 106.1 11.1 0.000%*
SVI ml/m' 47.47 6.54 65.66 6.84 0.000%*
CO L 5.31 0.68 7.17 0.59 0.000%*
hemodynamic | SVRI fg,n; 2169 349 1583 | 215 0.000+
SBP mmHg 116.6 12.3 116.7 13.3 0.950
DBP mnHg 80.0 7.49 78.61 8.72 0.240
MBP mnHg 92.17 8.42 91.33 9.61 0.498
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Table. 6 Paired T—test between baseline and 2weeks after in AE group

Parameter Visit 0 Visit 2(2weeks)
AE—group Item Unit Mean Std. Mean Std. p—value
hl of 326.4 50.4 297.5 34.6 0.715
h3 gf 243.5 66.2 266.7 65.1 0.844
h4 of 107.0 39.6 156.5 44.1 0.557
h5 gf 98.5 41.7 140.8 36.6 0.587
tl ms 163.4 17.9 183.0 15.6 0.559
t3 ms 251.5 9.19 268.5 9.19 0.416
t4 ms 358.9 15.3 386.5 27.6 0.530
t5 ms 431.0 8.2 48554' 19.6 0.426
h4/h1 % 32.0 7.0 52.0 8.4 0.320
pulse RAI % 73.90 8.91 89.2 11.9 0.487
waveform RAI@75 % 64.2 18.3 97.3 16.3 0.405
t1/t % 24.0 1.4 21.0 14 -
t3/t % 37.5 4.9 34.2 4.7 0.314
t4/t % 53.0 7.0 45.0 14 0.295
t5/t % 64.0 9.9
w ms 240.9 18.2 262.9 56.5 0.361
w/t % 36.0 8.4 30.5 4.9 0.272
wfb_ratio % 1.728 Z'OO 2.367 0.489 0.321
HRV_LH_ratio % 1.109 ?'OO 1.104 0.009 0.633
Pulse Rate bpm 88.5 14.8 69.0 2.83 0.363
STD_Pulse Rate bpm 1.10 0.14 1.35 0.21 0.126
pulse Applied pressure gf 123.4 20.1 154.9 25.9 0.510
characteristic Systolic Area kef 17.48 3.9 19.93 5.6 0.779
Pulse Area kef 22.42 6.6 28.46 7.9 0.664
Pulse Width kef 15.0 1.8 11.4 1.2 0.079
SV ml 54.0 15.6 86.5 13.4 0.029%
SVI ml/m’ 34.75 9.26 55.85 6.86 0.051
CO L 3.0 0.28 5.9 1.1 0.198
hemodynamic SVRI dynesecm®em’ 2374.5 72.8 1753 113 0.029=*
SBP nnHg 110.0 17.0 103.5 19.1 0.144
DBP nmHg 91.5 12.0 79.0 4.2 0.295
MBP nmHg 93.0 5.6 88.0 8.4 0.242
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Table 7. Two sample T—test between AE group and non—AE group

Before medication(visit 0)

After medication(visit 1—3)

Parameter
non—AE AE p—val non—AE AE
p—value
Item Unit Mean Std. Mean Std. ue Mean Std. Mean Std.
hl of 304.9 82.1 326.4 50.4 0.674 338.3 81.9 328.5 22.9 0.690
h3 of 240.0 74.7 243.5 66.2 0.954 264.5 69.2 237.5 32.8 0.487
h4 af 142.1 46.1 107.0 39.6 0.440 155.1 39.1 120.7 25.5 0.323
h5 of 135.5 45.6 98.5 41.7 0.439 150.2 38.3 105.5 30.4 0.296
tl ms 174.0 25.9 163.4 17.9 0.571 174.6 30.0 166.7 11.3 0.558
t3 ms 282.6 25.7 251.5 9.19 0.057 282.7 22.5 2572'8 8.2 0.391
t4 ms 387.3 22.0 358.9 15.3 0.244 386.2 19.9 371.0 5.6 0.099
t5 s 4471 21.8 431.0 8.2 0.121 447.0 17.7 4421 8.2 0.594
h4/h1 % 46.7 8.26 32.0 7.0 0.216 46.78 9.88 37.0 9.9 0.404
RAI % 78.5 11.0 73.90 8.91 0.611 79.2 12.6 72.7 15.2 0.656
pulse RAI@75 % 6.0 18.9 64.2 18.3 0.348 87.2 19.4 67.5 23.7 0.454
waveform t1/t % 20.31 3.4 24.0 1.4 0.192 20.22 3.6 23.0 1.4 0.253
t3/t % 32.89 3.97 37.5 4.9 0.419 32.72 3.0 38.0 7.0 0.484
t4/t % 45.19 4.91 53.0 7.0 0.367 44.86 4.2 52.0 7.07 0.392
t5/t % 52.28 5.5 64.0 9.9 0.383 51.90 5.0 61.5 7.7 0.335
w ms 239.8 27.3 240.9 18.2 0.949 238.7 34.0 253.0 8.0 0.173
w/t % 28.06 4.8 36.0 8.4 0.415 27.67 5.1 35.5 2'65 0.337
. 0.13
wib_ratio % 2.23 0.8 1.728 0.009 0.001% 2.37 0.9 1.903 ; 0.029+
. 0.00
HRV_LH_ratio % 1.12 0.05 1.109 0.001 0.117 1.10 0.02 1.102 3 0.801
Pulse Rate bpm 69.92 8.03 88.5 14.8 0.330 69.50 8.02 83.0 12.7 0.378
STD_Pulse
Rate bpm 1.63 1.26 1.10 0.14 0.034+ 2.26 2.03 0.90 0.4 0.039
pulse Applied _
L gf 163.2 29.1 123.4 20.1 0.230 163.2 33.1 147.5 53.6 0.753
characteristic pressure
Systolic Area kef 19.12 5.4 17.48 3.9 0.675 20.89 4.9 18.97 0.6 0.016*
Pulse Area kef 27.62 8.8 22.42 6.6 0.483 30.52 7.6 24.50 2.5 0.114
Pulse Width kef 13.79 4.7 15.0 1.8 0.568 15.67 4.7 15.4 1.0 0.819
hemodynamic SV ml 77.0 12.6 54.0 15.6 0.288 103.6 10.4 88.5 10.6 0.300
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Before medication(visit 0)

After medication(visit 1—3)

Parameter
non—AE AE p—val non—AE AE
- p—value
Item Unit Mean Std. Mean Std. ue Mean Std. Mean Std.
SVI ml /m’ 47.47 6.54 34.75 9.26 0.306 64.11 6.12 57.05 5.59 0.334
CO L 5.31 0.68 3.0 0.28 0.364 7.13 0.54 7.2 0.24 0.615
) 2374.
SVRI dynesecm em’ 2169 349 5 72.8 0.057 1574 216 1519 163 0.728
SBP mmHg 117.37 15.54 110.5 16.3 0.655 113.7 16.2 111.0 15.6 0.853
DBP mmHg 77.20 10.33 78.00 1.41 0.710 78.20 9.13 82.00 4.24 0.462
MBP mmHg 90.63 11.11 88.50 6.36 0.727 89.97 9.75 91.50 2.12 0.530
HRV_LH_ratio

Pulse Rate

Figure 5.
classification

Line—plot of

pulse

parameter which related with hemodyamic or pulse

visit
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