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acute stage of cerebral infarct
Project 2: Spectral analysis of radial pulse wave for cold pressor and heat stress test

Project 1
The study on the relationship between Chinese Medicine
pattern and its prognosis in patient with acute stage of cerebral
infarct

Ching-Liang Hsieh
China Medical University

ABSTRACT

Our previous results indicated that Wind pattern is 140 (87%), Phlegm pattern 92 (56.7%),
Blood-stasis pattern 78 (48.1%), Fire-hot pattern 33 (20.4%), Qi-vacuity 32 (19.8%) and
Yin-Vacuity pattern 23 (14.2%) in the Chinese Medicine pattern (CMP) of 162 patients with acute
stage of cerebral infarct. The main CMP is Wind pattern, Phlegm pattern and Blood-stasis pattern,
suggesting the etiology of cerebral infarct mainly results from Wind, Phegm and blood stasis. In
addition, Wind pattern is 141 (95.3%), Phlegm pattern 60 (40.5%), Fire-hot pattern 43 (29.1%),
Blood-stasis pattern 39 (26.4%), Qi-vacuity pattern 7 (4.7%), Yin-Vacuity 3 (2.0%) and
Yang-hyperactivity pattern 3 (2.0%) in the CMP of 148 patients with acute stage of cerebral
hemorrhage. The main CMP is Wind pattern, Phlegm pattern and Fire-hot pattern, suggesting the
etiology of cerebral hemorrhage mainly results from Wind, Phegm and Fire-hot. The study is
about the relationship between CMP and its prognosis, according to our knowledge until now not
yet. Therefore, the purpose of the present study was to investigate the relationship between CMP
and its prognosis, we collect 160 patients with acute stage of cerebral infarct among two years,
one year is 80 patients. All of them, the stroke is first attack, and the Glasgow Coma Scale (GCS),
Modified Rankin Scale (MRS), National Institutes of Health Stroke Scale (NIHSS), Barthel Index
(BI) and Functional Independence Measure (FIM) were finished within 72 h after onset of stroke.
In addition, the CMP was confirmed by two experience Chinese Medicine doctors and finished the
CMP chart of stoke. The score of GCS, MRS, NIHSS, Bl and FIM were written again after 12
weeks (12 weekst3 days). Results indicated that a total of 97 patients with acute stage of cerebral
infarct were collected from January 21, 2009 to October 9, 2009. The 80 patients were finished
two assessments at onset and at 12 weeks (12 weekst3 days) after onset. Wind pattern is 71
(89.0%), Qi-vacuity 51 (63.8%), Phlegm pattern 47 (58.8%), Fire-hot pattern 16 (20.0%),
Blood-stasis pattern 8 (10.0%), and Yin-Vacuity pattern 6 (7.5%), and one patient is no pattern in
the CMP of 80 patients with acute stage of cerebral infarct. The reduction of NIHSS score
between at 12 weeks after onset and at onset in Qi-vacuity pattern, Wind e Qi-vascuity pattern,

and Wind e Fire-hot « Qi-vascuity pattern were greater than non-Qi-vacuity pattern, non-Wind e
Qi-vascuity pattern and non- Wind e Fire-hot e Qi-vascuity pattern.

The results of the present study indicated the main etiology of cerebral infarct was wind, Phlegm
and Qi-vascuity, and these results partly controversy to our previous results of Wind, Phlegm and
Blood stasis, suggesting weather possibility plays a critical role and the further study is needed.
The prognosis in the Qi-vascuity pattern is better than non-Qi-vasculity pattern in the patients
with acute stage of cerebral infarct.

Keywords : Cerebral infarct; Acute stage; Chinese Medicine Pattern; Prognosis
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Project 2
Spectral analysis of radial pulse wave for cold pressor and heat
stress test

Chen, Fun-jou
China Medical University

ABSTRACT

Introduction: The radial pressure pulse (RPP) provides a great amount of physiological information
about the human body. This study aims to explore the effects of heat and cooling stress on the RPP,
and heart rate variability (HRV).

Methods: Heat stress test (45°C water) and cold pressor test (7°C water) were designed. Sixty
healthy subjects (age 25 = 4 yr; 29 men and 31 women) were enrolled in this study. First, the subject
immersed its left hand into 45°C water for a period of 2 minutes, followed by resting for 30 minutes
and then the subject immersed its left hand into 7°C water again for a period of 2 minutes. All
subjects underwent supine temperature measurements of the bilateral forearms, brachial arterial
blood pressure, HRV and RPP with a pulse analyzer during normothermic control and thermal stress
periods.

Results: In the baseline condition, the skin temperature of the right hand is significantly higher than
that of the left hand (35.3+1.6 versus 34.8+1.8, p<0.05). Heat and cooling stimulation was carried
out only on the left hand, the skin temperature changes of both hands showed significant difference
(P<0.01). For both the low-frequency and high-frequency components. The power spectrum of
HRYV revealed a decrease during the heat test, and an increase during the cooling test. There were
significant increases in the HF% of normothermic control-2, compared with those under 7°C
immersion (0.51+0.23 to 0.55+0.21, P<0.05). The heat test significantly reduced late systolic and
diastolic augmentation of the RPP(53.05£14.08 % to 50.31+14.4% (p <0.05), 41.94+10.65 to
39.37+8.85 (p <0.05) respectively), but the cooling test significantly increased late systolic and
diastolic augmentation of the radial pressure pulse (53.87+£14.27% to 58.88+15.77(p<0.001),
43.07+8.92 to 46.33+12.52 (p<0.05) respectively), The spectral energy of RPP did not show any
statistical difference in 0-10Hz under all conditions, but showed a significant increase in 10-50Hz
(7.51E-12+5.91 to 11.01E-12+7.58 (p <0.01)and a significant decrease in the spectral energy ratio
(SER(10)) (484.89+382.64 to 330.49+253.84 (p <0.01) during the heat test. These responses were
significantly reversed in the cooling test (10.40E-12+8.10 to 7.28E-12+7.16 (p<0.001),
375.37+250.93 t0 532.94+426.64 (p<0.01) respectively).

Discussion: Although the heat and cool were stimulated only on the left hand, the RPP of right
hand showed significant difference while normothermic control comparing with the heat or the
cooling test. Heat reduces RPP augmentation, indicating the decrease of left ventricular load, and
cold increases RPP augmentation, indicating the increase of left ventricular load. The spectral energy
of the radial pulse in 10-50 Hz bands only possesses a small percentage in total pulse energy; it can
be significantly altered by local skin temperature stimulation, thereby revealing important
physiological characteristics in humans exposed to heat, and cool stresses.

Keywords : radial pressure pulse; heart rate variability (HRV); spectral analysis, heat stress
test, cold pressor test.
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S w ez # 8 B (baseline condition)snZ £ - 12 2§ 8 #74]-1( normothermic
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97.5% [ tx—% | 0.0+1.2 |-1.3+12|-3.3+41 |27.6£23.0 | 23.3+20.8
FmE |7 ki 145+1.0 | 4.0+0.0 | 8.3+3.6 | 36.3+23.6 | 66.5+18.3
n=4 [ 15.0¢0.0 | 2.8+1.3 | 2.8+2.9** | 76.3£32.0* | 100.3+24.4*
50% | s—% |05+1.0 |-1.3+1.3|-53+1.0 | 40.0+24.8 |33.8+20.1
2 = 14.7+1.0 | 3.7¢0.7 | 7.3#3.1 | 50.1+23.8 | 76.7+23.7
n=76 | 14 14713 | 25+13 | 44458 | 76.6230.3 | 98.9+28.8
95% [ {x—% | 0.0£1.2 | -1.2+1.2 | -3.0+4.8## | 26.5£22.8 | 22.2+20.9
FIEA R 222 &2 5 *p <0.05, **p <0.01, ***p < 0.001 £ % 1t % ; #p < 0.05,

##p < 0.01, #H#p < 0.001 & 5 4p ot i o
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22 B0 RS b AR AE S BRI R AL Hong

27 GCS MRS NIHSS BI FIM

Boe |3 W 15.0 4.0 6.0 50.0 80.0

v n=l [ s 15.0 2.0 3.0 100.0 114.0

#  |13% | |00 -2.0 -3.0 50.0 34.0
2 # 14.7+1.0 3.7£0.7 7.4%3.1 49.4+24.0 76.1+23.6
n=79 | {4 14.7+1.2 25+1.3%** | 4.4+57%%* | 76.3£30.2%** | 08.7+28.7***
98.9% [ ¢x-% |0.0£1.2 1.24¢12 -3.0£4.7 26.8+22.9 22.6+21.0

Boe |3 # 14.4+1.4 3.4+0.8 71425 55.5+30.9 78.2+30.3

w2 | n=10 | & 14.9+0.3 2.4+1.4 3.743.2%* | 82.0+31.6** | 102.1£29.6**
12.5% | 5% | 05+1.1 -1.0¢1.1 3.4+1.7 26.5+25.7 23.9+22.0
2 a~ 14.7+0.9 3.8+0.7 7.4+3.2 48.6+22.8 75.9+22.6
n=70 | s 14.7+1.3 25+1.3%** | 4.4£6.0%** | 75.8+30.1%** | 08.5+28.6%**
87.5% | (5-% |0.0+1.2 -1.3+1.2 -30.+4.9 27.2+22.7 22.6+20.9

Boe |3 W 15.0 3.0 5.0 70.0 110.0

R | n=l [ 15.0 3.0 4.0 95.0 113.0

#  |13% | |00 0.0 -1.0 25.0 3.0
2 # 14.7+1.0 3.8+0.7 7.4%3.1 49.2+23.9 75.723.3
n=79 | {4 14.7+1.2 25+1.3%** | 4.3+5.7%** | 76.3£30.3%** | 08.8+28.7***
98.8% | 12w |0.0£1.2 -1.3+12 -3.1+47 27.2423.1 23.0£20.9

Boe |7 # 14.6+1.3 3.6+0.8 7.4+3.4 58.0+26.2 83.8+27.1

& [n=10 [ 14.9+0.3 1.9+1.5%% [ 25+26%** |850+29.3** | 107.9+26.8%*

| 125% | s | 0.3+1.0 “1.7+1.2 -4.9+15 27.0+20.4 24.1+14.2
2 'a‘ 14.7+1.0 3.7¢0.7 7.4+3.1 49.2+24.1 75.8£23.7
n=70 | i 14.7+1.3 2.621.3%** | 4.6£6.0%** | 75.4+£30.3%** | 97.6+28.8%**
87.5% | (5-% |0.0+1.2 -1.2+¢1.1 -2.8+4.9## | 27.1+23.4 22.6+21.7

B |7 rr 15.0+0.0 4.0+0.0 7.0+1.4 60.0+0.0 88.5+2.1

ek (n=2 [ 15.0+0.0 25+2.1 5.0%5.7 72.5+38.9 97.0+41.0

B | 25% | (5.5 |0.0£0.0 -1.5+2.1 -2.0£7.1 12.5+38.9 8.5+43.1

# | # 14.7+1.0 3.7£0.7 7.4%3.1 49.2+24.1 75.8+23.7
n=78 | i 14.7+1.2 25+1.3*%** | 4.3+57%** | 76.7+30.2%** | 99.0+28.6***
97.5% [ x-% |0.0£12 1.2+¢11 -3.1%4.6 27.5+22.7 23.1+20.4

iR |1 # 15.0 3.0 6.0 65.0 103.0

e i |n=1 [ 15.0 1.0 2.0 100.0 120.0

m | 13% [ -5 {00 -2.0 -4.0 35.0 17.0
2 a— 14.7+1.0 3.8+0.7 7.4+3.1 49.2+23.9 75.8+23.4
n=79 | {4 14.7+1.2 25+1.3%** | 4.4+57%%* | 76.3£30.2%** | 08.7+28.6***
98.8% | (x_% |0.0£1.2 “1.24¢12 -3.0£4.7 27.0+23.1 22.9+21.0

##p < 0.01, ###p < 0.001 £ 4 fa++ fiL o
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Fr ~B0 M EAGY R AR R F 2 BRI AT L Adng L
% GCS MRS NIHSS B FIM
ETRE W 15.0+0.0 3.740.6 6.0£1.0 53.3+15.3 78.3£7.0
. ni n=3 s 15.0£0.0 2.0£1.0 3.0£2.7 95.0£8.7* 115.0£9.6*
3.8% R 0.0£0.0 17¢12 -3.0£2.0 41.7+10.4 36.7£12.3
Fy = 14.9+1.0 3.7£0.7 7.4+3.1 49.3+24.2 78.1£23.9
n=77 7 14.741.3 2541 3%%* 4.4+5 8%** 75.8+30.5%%* 98.3£28.9%**
96.3% | s 0.0£1.2 1.2+1.2 3.0t4.7 26.6+23.1 22.2421.0
ETEE ~ 15.0 4.0 5.0 65.0 95.0
. omop | ML s 15.0 1.0 3.0 100.0 114.0
T 13% s 0.0 -3.0 -2.0 35.0 19.0
ES # 14.7+1.0 3.740.7 7.4+3.1 49.2+23.9 75.9+235
n=79 s 14.7¢1.2 2,541 3%** 4,445 7%%* 76.3£30.2%%* 98.7+28.7%**
98.8% - 0.0+1.2 1.2+1.1 -3.124.7 27.0+23.1 22.8+21.0
TETRE # 15.0£0.0 4.0£0.0 6.0£0.0 433538 73.7£7.6
- n=3 2 15.0£0.0 2.0£1.0 1.740.6%* 93.3+11.6* 109.746.7**
T 3.8% (& 0.0£0.0 2.0+1.0 -4.3+0.6 50.0+10.0 36.0+4.6
2 = 14.7¢1.0 3.740.7 7.4+3.1 49.7+24.3 76.3£33.9
n=77 s 14.7¢13 2541 3%** 4,445 8%** 75.9+30.5%%* 98.5+29.0%**
96.3% t 0.0+1.2 1.2+12 -3.0+4.7# 26.2+22.8 22.3+21.0
Beme |} # 15.0£0.0 3.5£0.7 5.0£0.0 55.0+42.4 75.0£41.0
e n=2 2 15.0£0.0 0.5£0.7%%* 0.5+0.7 100.0£0.0 125.5£0.7
2.5% R 0.0£0.0 -3.0£0.0 -45+0.7 45.0+42.4 50.5+40.3
2 = 14.741.0 3.740.7 7.4+3.1 493236 76.2¢233
n=78 7 14.7+12 2.6+1.3%* 4,445 7%%* 76.0£30.3%** 98.2+28 6%**
97.5% [ s 0.0+1.2 1.2+ 1 1 -3.0t4.7 26.7£22.5 22.1£20.1
Boeme |7 # 14.9+0.3 3.9+0.5 7.742.6 45.019.7 73.0£18.6
Fhw n=20 s 15.0£0.0 2.7+1.1%** 3.042. 4%** 74.8£24.0%%* 99.320.1%**
25.0% [ s 0.1£0.3 -1.2¢1.0 3.9t18 290.8+21.0 26.3t17.2
S = 146+1.1 3.740.8 7.3:3.3 50.9+25.0 77.2£24.9
n=60 7 14.7+1.4 2451 4%+ 4.5£6.4%** 77,2632 1%%% 98.8+31.0%**
75.0% [ 0.0£1.4 1.3+1.2 2.845.2 26.3t23.6 21.6¢22.0
b oeam |7 # 15.0 4.0 6.0 30.0 66.0
.« rpy | 7L 7 15.0 3.0 2.0 75.0 102.0
TR 13% s 0.0 -1.0 4.0 45.0 36.0
2 # 14.7+1.0 3.740.7 8.0£3.1 49.7+23.9 76.3:23.6
n=79 s 14.7¢1.2 2541 3%** 4,445 7%%% 76.6+£30.3%** 98.0+28.7%**
98.8% - 0.0+1.2 1.2+1.2 -3.0£4.7 26.9+23.0 22.6+21.0
hoe ik |7 = 15.0 4.0 5.0 50.0 86.0
n=1 f; 15.0 3.0 2.0 85.0 114.0
:f‘@f% 1.3% % |00 1.0 -3.0 35.0 28.0
e 2 = 14.741.0 3.740.7 7.4+3.1 49.4+24.0 76.0£23.6
n=79 @ 14.74¢12 2541 3%** 4445 7%%* 76.5£30.3%** 98.7+28.7%**
98.9% (s - 0.0+1.2 -1.2¢1.2 -3.0t4.7 27.0£23.1 22.7+21.0
e |7 w 15.0 3.0 6.0 50.0 78.0
- n=1 s 6.0 5.0 34.0 0.0 18.0
’ 1.3% & 9.0 2.0 28.0 50.0 -60.0
Fy = 14.7+1.0 3.810.7 7.4+3.1 49.4+24.0 76.1£23.6
n=79 7 14.9+0.7% 2541 3%%* 4.0£4.6%** 77.5£29.1%%* 100.0£27.2%**
98.9% P 0.2£0.6 1.3:1.1 3.4£3.1 28.1+21.3 23.8+18.8

PR
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2T B0 MTEAGY R AMD L Fr BRI BE LA gng

%7 GCS MRS NIHSS B FIM

Boe X |4 # 134425 4.2+0.8 10.8+5.4 34.0£29.5 56.8+34.8

ek | Nn=5 {8 13.6+2.6 3.4+1.3 6.8+4.4* 54.0+35.6 74.8+37.6

o i m |63% |w-w |0.2£05 -0.8+0.8 -4.0£2.9 20.0£17.0 18.0+17.6

& 2 % 14.80.7 3.7£0.7 7.242.8 50.5+23.3 77.4£22.3
n=75 | 14.8+1.1 2.4+1.3%%% | 4245 7%%* | 78.1+29.4%** | 100.5+27.4***
93.8% | ix-% |0.0%1.2 1.3+1.2 -3.0£4.7 27.6£23.3 23.1+21.1

EE # 15.0 4.0 6.0 55.0 80.0

#e i [n=1 s 15.0 3.0 5.0 70.0 101.0

mets |13% [-% |00 -1.0 -1.0 15.0 21.0

B |2 a— 14.7+1.0 3.7+0.7 7.4%3.1 49.4+24.0 76.1+23.6

# n=79 | 147412 25+1.3*%** | 43£57%** | 76.7+30.3%** | 98.9+28.7***
98.9% | s-% |0.0£1.2 12412 -3.1£4.7 27.3+23.0 22.8+21.0

Boei |7 —a 15.0+0.0 4.00.0 6.5+2.1 40.0+35.4 66.0+26.9

o % B | N=2 7 15.0+0.0 3.5+0.7 5.0+2.8 57.5+60.1 80.0+46.7

o i m |25% |-w |0.0£0.0 -0.5+0.7 -1.540.7 17.5+24.8 14.0£19.8

& 2 % 14.7+1.0 3.7+0.7 7.4%3.1 49.7+23.8 76.4£23.5
n=78 | 147412 25+1.3%** | 4.3£5.7%%* [ 77.1229.6%** | 99.4+28.3%**
97.5% | ix-% |0.0%1.2 1.3+1.2 31447 27.4+23.0 23.0+21.0

Boei |4 a— 15.0 3.0 5.0 65.0 86.0

o m |n=1 s 15.0 3.0 2.0 65.0 89.0

et |13% w00 0.0 -3.0 0.0 3.0

B |2t # 14.7+1.0 3.8+0.7 7.4+3.1 49.2+23.9 76.0+23.6
n=79 | 14.7+1.2 25+1.3*%** | 44+57%%* | 76.7+30.3%** | 99.1+28.7%**
98.9% | (s |0.0£1.2 -1.3+1.2 -3.0£4.7 27.5£23.0 23.0£20.9
4 i@AlR ;2 A 2 5 *p<0.05, **p < 0.01, ***p < 0.001 £ 7 1t e e

£ B0 MBS R ARPEFT BRILIBE LA gong

%7 GCS MRS NIHSS BI FIM

EEE # 14.0 4.0 9.0 15.0 57.0

#oem |n=l | 13.0 4.0 9.0 15.0 42.0

eim |13% s [-10 0.0 0.0 0.0 -15.0

ot [t % 14.7+1.0 3.7+0.7 7.4+3.1 49.9+23.7 76.4+235

B | n=79 | & 14.8+1.2 D5+1.3*%** | 43+57%** | 77.3220.5%** | 99.7+28.0%**
98.8% | -4 0 1+1.2 1.3+1.2 3.1+4.7 27.5+22.9 23.3£20.6

~m
T

b

o

2 2 F %2 5 *p<0.05, **p < 0.01, ***p < 0.001 £ 3+ i o
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%;‘ﬁéﬁéﬁﬁﬁéﬁiﬁ%“‘@ﬁ%ﬂ‘%ﬁW@JWﬁﬁio
Values are meanst SD (n=60). LF: low frequency. HF: high frequency. HF%:
HF/(LF+HF) . *: 45 °C vs. control-1 or 7 °C vs. control-2 and p < 0.05; i:
left-hand temperature vs. right-hand temperature in baseline control and p <

0.05.

heating experiment cooling experiment

control-| 45 control-) 7C
Heart beate, beats/min 703£10.5 69.549.8 65.919.8 06.6110.2%
Systolic pressure, mmHg 1116169 1107477 110.049.2 [13.829 4%
Diastolic pressure, mmHg 09.86.7 68.87.0 69.816.5 73,6£5.9%
Left hand temperature, C 34.811.8% 36,051 4%+ 34.9E1T 31,6213
right hand temperature, C 3531163 34.81] T+ 349118 34.240 0+
Heart rate variability, LF 79146111179  684.592599.50 T85.04£79348  883.8421003.82
Heart rate vartability, HF 1190.5612490.21  1056.77£1519.63 1081.9921394.05  1383.35£2329.98
Heart rate variability, LF/HF 1.6412.16 1.70£2.02 1798227 1424194
Heart rate variability, HF% 0.5120.20 0.5120.23 0.5120.23 0.5540.21*
Spectral energy, 0-10Hz 250E-09£1.07  2.56E-09%1.19 209E0911.22  2.36E-0911.61
Spectral energy, 10-50Hz 751E-124591 [LO1E-1247.58** 1040E-1248.10  7.08E-1247.16*
Spectral Energy Ratio, SER(10) ~ 484.89£382.64  330.491253.84** 3753725093 532.942426,64**
P1, mmHg 35.9817.67 36.9248.75 37631951 344351155+
Py, mmHg 18.9£5.82 18.3716.33 19.8215.66 19.72£7.58
B3, mmHg 14.984.74 146115 16.1144.92 15814681
Al radial, % 53.05£14.08 50.31214 4% 53.87£14.27 58.88£15.77%
DAL % 41.9410.63 30.3748.85* 43,0789 46.33112.50%
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: Glasgow Coma Scale & 4% 4

: Modified Rankin Scale
ZERRRFELAFE TR B E & (NIHSS)
: ¢ 5\ £ 4 Barthel Index (BI)

A EH R REFREL (FIM)

PR T IRRE Y ST

= 1 CO~C10 & skt £ 4 # 2rec
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Glasgow Coma Scale & &%

P P ok B ER R EF
foARsR B (4) i g KL R (5) G SR (6)
B KRR (3) - TEN (4) v ik A Ed (5)
FI#R R @ 5k B (2) R H 3 (3) BECEIE RS (4)
Fy (1) e (2) 5 F Ik (3)
£F (L) NEF (2)
EF I (1)
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Modified Rankin Scale

No symptoms at all

No significant disability despite symptoms; able to carry out all usual
duties and activities

Slight disability; unable to carry out all previous activities, but able to
look after own affairs without assistance

Moderate disability; requiring some help, but able to walk without
assistance

Moderately severe disability; unable to walk without assistance and
unable to attend to own bodily needs without assistance

Severe disability; bedridden, incontinent and requiring constant nursing
care and attention

Dead
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FERFRBIPFTRE R
FIM (Functional Independence Measure )

Bt EBIpYED DR
% =% 77 < ~E ¢ R WHe | ERR | e | =2
i ¥ 1 B4 B4 ¥ B 24| bz B
p#BRAR
At 1 2 3 4 5 6 7
B.i% % 1 2 3 4 5 6 7
C.ikip 1 2 3 4 5 6 7
D.% %% F % 1 2 3 4 5 6 7
E.7m™ L Ese 1 2 3 4 5 6 7
F.Ae R 1 2 3 4 5 6 7
1% 5]
G ¥ e 2 1 2 3 4 5 6 7
H.% i /el 1 2 4 5 6 7
78
| ot it B #5 & 1 2 3 4 5 6 7
Jp T A% & 1 2 3 4 5 6 7
K.ig 3 B # & 1 2 3 4 5 6 7
A6
L.i7 3 _#hi% 1 2 3 4 5 6 7
M.} ™5 1 2 3 4 5 6 7
A
N.JZ % 1 2 3 4 5 6 7
0.4 % 1 2 3 4 5 6 7
7}i§ WA
PAt g 3 1 2 3 4 5 6 7
Q.FF xafz i 1 2 3 4 5 6 7
Rz 1 2 3 4 5 6 7
A% 1018 % 2 ikif 19-36: < Bpies 3754 ¢ B k¥ 55-72: dE A &R
73-90 : £ A 91107 bz 108-126 1 = 2 bz
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cooling experiment

control-2

7C

7.9E-613.55E-6

3.01E-6%X1.69E-6
2.02E-611.56E-6
7.61E-7£6.55E-7
4.81E-7£3.08E-7
3.05E-7£2.53E-7
1.66E-7£2.06E-7
6.67E-8%7.71E-8
4.34E-8%4.73E-8
3.14E-8%3.59E-8
1.91E-8+2.08E-8

8.62E-615.7E-6
2.76E-6%1.75E-6
1.68E-611.24E-6
6.1E-714.98E-7
5.03E-743.33E-7
2. 7E-7£2.95E-7
1.11E-7£1.57E-7*
5.03E-814.66E-8
2.83E-8%3.18E-8*
2.54E-8%4.75E-8
1.31E-8%1.74E-8*

14 1 CO~CI10 & 3#ic £ 4 F 27:1
heating experiment

control-1 45°C
Co 7.26E-6X3.06E-6  8.06E-6£4.62E-6
Cl 3.19E-612.21E-6  3.27E-6*1.76E-6
C2 1.67E-6£1.29E-6  1.86E-6£1.13E-6
C3 6.06E-7£5.99E-7  7.29E-7£5.57E-7
C4 322E-732.11E-7  4.86E-7%2.55E-7**
C5 2.02E-742.3E-7 2.96E-7+2. 72E-T7+*
C6 9.08E-8t1.45E-7 1.49E-7+2.18E-7**
C7 391E-8%7.14E-8  6.35E-8t8.48E-8*
C8 2.14E-8t3.43E-8  3.62E-8+3.95E-8*:*
C9 1.65E-8£2.82E-8  2.22E-8+3.06E-8**
C10 9.62E-9%1.63E-8  2.89E-8+8.01E-8
Bl 1 CO~CS5 &zamka £ ot 4
Bl 1 C6~C1l0 2 :F ks B eoinzt 4
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4.00E-08 -

2.00E08 -
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