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Number: CCMP98-RD-030

Project 1: The study on the relationship between Chinese M edicine pattern and its prognosis in patient
with acute stage of cerebral infarct
Project 2: Spectral analysisof radial pulse wave for cold pressor and heat stresstest

Project 1
The Study on the Relationship between
Chinese Medicine Pattern and its
Prognosisin Patient with Acute Stage
of Cerebral Infarct

Ching-Liang Hsieh
China Medical University

ABSTRACT

Our previous results indicated that Wind pattert48 (87%), Phlegm pattern 92
(56.7%), Blood-stasis pattern 78 (48.1%), Fireqpamittern 33 (20.4%), Qi-vacuity 32
(19.8%) and Yin-Vacuity pattern 23 (14.2%) in thhit@se Medicine pattern (CMP)
of 162 patients with acute stage of cerebral infafbe main CMP is Wind pattern,
Phlegm pattern and Blood-stasis pattern, suggestiagetiology of cerebral infarct
mainly results from Wind, Phegm and blood stasisadidition, Wind pattern is 141
(95.3%), Phlegm pattern 60 (40.5%), Fire-hot paté&3 (29.1%), Blood-stasis pattern
39 (26.4%), Qi-vacuity pattern 7 (4.7%), Yin-Vagui (2.0%) and Yang-hyperactivity
pattern 3 (2.0%) in the CMP of 148 patients withitacstage of cerebral hemorrhage.
The main CMP is Wind pattern, Phlegm pattern ard-Rot pattern, suggesting the
etiology of cerebral hemorrhage mainly results frdfimd, Phegm and Fire-hot. The
study is about the relationship between CMP andprtsynosis, according to our
knowledge until now not yet. Therefore, the purpodethe present study was to
investigate the relationship between CMP and itgposis, we collect 160 patients
with acute stage of cerebral infarct among two yeane year is 80 patients. All of
them, the stroke is first attack, and the Glasg@m@& Scale (GCS), Modified Rankin
Scale (MRS), National Institutes of Health Stroleal® (NIHSS), Barthel Index (BI)
and Functional Independence Measure (FIM) werehgd within 72 h after onset of
stroke. In addition, the CMP was confirmed by tw@erience Chinese Medicine
doctors and finished the CMP chart of stoke. Tliwesof GCS, MRS, NIHSS, Bl and
FIM were written again after 12 weeks (12 weeksa¥s). Results indicated that a
total of 97 patients with acute stage of cerebnrct were collected from January 21,
2009 to October 9, 2009. The 80 patients wereHedstwo assessments at onset and
at 12 weeks (12 weeks+3 days) after onset. Wintkpats 71 (89.0%), Qi-vacuity 51
(63.8%), Phlegm pattern 47 (58.8%), Fire-hot patts (20.0%), Blood-stasis pattern
8 (10.0%), and Yin-Vacuity pattern 6 (7.5%), ane qmatient is no pattern in the CMP
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of 80 patients with acute stage of cerebral infaftte reduction of NIHSS score
between at 12 weeks after onset and at onset waQiiky pattern, Win@ Qi-vascuity
pattern, and Wind Fire-hote Qi-vascuity pattern were greater than non-Qi-vacuit
pattern, non-Winde Qi-vascuity pattern and non- WindFire-hote Qi-vascuity
pattern.

The results of the present study indicated the raaology of cerebral infarct was
wind, Phlegm and Qi-vascuity, and these resultdypaontroversy to our previous
results of Wind, Phlegm and Blood stasis, sugggstieather possibility plays a
critical role and the further study is needed. phmgnosis in the Qi-vascuity pattern
is better than non-Qi-vasculity pattern in the @ai$ with acute stage of cerebral
infarct.

Keywords: Cerebral infarct, Acute stage, Chineselidlae Pattern, Prognosis
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Number: CCMP98-RD-030

Project 2
Spectral Analysisof Radial Pulse Wave
for Cold Pressor and Heat Stress Test

Chen, Fun-jou
China Medical University

ABSTRACT

I ntroduction:

The radial pressure pulse (RPP) provides a greauatof physiological information
about the human body. This study aims to exploeeetfects of heat and cooling stress on the
RPP, and heart rate variability (HRV).

M ethods:

Heat stress test (45 water) and cold pressor test({7water) were designed. Sixty
healthy subjects (age 25 £ 4 yr; 29 men and 31 vmpmere enrolled in this study. First, the
subject immersed its left hand into‘@5water for a period of 2 minutes, followed by regti
for 30 minutes and then the subject immersed ftshknd into 7C water again for a period
of 2 minutes. All subjects underwent supine temipeea measurements of the bilateral
forearms, brachial arterial blood pressure, HRV &P with a pulse analyzer during
normothermic control and thermal stress periods.

Results & Discussion:

In the baseline condition, the skin temperaturehef right hand is significantly higher
than that of the left hand (35.3+1.6 versus 34.8t0<0.05). Heat and cooling stimulation
was carried out only on the left hand, the skingerature changes of both hands showed
significant difference (P<0.01). For both the loweguency and high-frequency components.
The power spectrum of HRV revealed a decrease gitinge heat test, and an increase during
the cooling test. There were significant increaseshe HF% of normothermic control-2,
compared with those undef& immersion (0.51+0.23 to 0.55+0.21, P<0.05). Thathest
significantly reduced late systolic and diastoligmentation of the RPP(53.05+14.08 % to
50.31+14.4% (p<0.05), 41.94+10.65 to 39.37+8.8D(PS) respectively), but the cooling test
significantly increased late systolic and diast@isggmentation of the radial pressure pulse
(53.87+£14.27% to 58.88+15.77(p<0.001), 43.07+8®26.331£12.52 (p<0.05) respectively),
The spectral energy of RPP did not show any $talisdifference in 0-10Hz under all
conditions, but showed a significant increase irb@Blz (7.51E-12+5.91 to 11.01E-12+7.58
(p<0.01)and a significant decrease in the speetralgy ratio (SER(10)) (484.89+382.64 to
330.49+253.84 (p<0.01) during the heat test. Thhesponses were significantly reversed in
the cooling test (10.40E-12+8.10 to 7.28E-12+7.1p<0(001), 375.37£250.93 to
532.94+426.64 (p<0.01) respectively).

Although the heat and cool were stimulated onlytlenleft hand, the RPP of right hand

62



PFEEEE (RFR) F-P o

showed significant difference while normothermiamirol comparing with the heat or the
cooling test. Heat reduces RPP augmentation, indigcéhe decrease of left ventricular load,
and cold increases RPP augmentation, indicatingritr@ase of left ventricular load. The
spectral energy of the radial pulse in 10-50 Hzdsaonly possesses a small percentage in
total pulse energy; it can be significantly alterey local skin temperature stimulation,
thereby revealing important physiological charast®s in humans exposed to heat, and cool
stresses.

Keywords: radial pressure pulse, heart rate vditpal{HRV), spectral analysis, heat
stress test, cold pressor test
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2B (eiR A PRR) 2 CpHRIE R RER SRS
o &3+ Panasonic Diagnostec Upper Arm Blood Pressure Monit

(Matsushita electric Works, Ltd. Osaka Japan§-H 4c B3 ¢ % =
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Lying Lying Lying Lying Lying Lying
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. - . I |
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I |
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¥ | M . % i u | % % "
18 min i2mid 8 min [2min] 8min | 10MiINI 18 min 2md  8min 12minl 8 min
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2BP and HR 2BP, and HR 2BP, and HR 2BP, and HR
3.Pulse 3.Pulsel 3.Pulse 3.Pulsel
A ECGLlead Il A ECG Llead Il AECGlead Il AECGlead Il
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Amplitede (mmHg)

b
A
"

Radial augmentation 20-
index = P2/P1 (%)

15-

Diastolic augmentation
index = P3/P1 (%) 10~

5-l

Diastolic pressure g _i

L}

0

pl

02

CREEG (KPR FoP B- b

systolic| pressure

late systolic pressure

p2

early diastolic pressure

S

04 06 og 1

RlZ ~ pede "% onut Bz /R 3 ~ (radial late systolic  augmentation) (Alrg
(e B g — 475 R) (late systolic pressure —diastolic pressure)/
(e iR — &75& /& )(systolic pressure- diastolic pressure)*100% fe#-
"% &35 B W~ (radial diastolic augmentation) (DAF)** (5 #p 4758 & —
¢+ &) (early diastolic pressure — diastolic pressu(g9fiz/& — ¢+5%
/& )(systolic blood pressure- diastolic pressure)*100%
P1: systolic pressure, P2: late systolic pressi@, early diastolic

pressure.
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75
73

n
—&— Heart
A i = —4 *e beal
67 ,,%
65 - L_
170 ke
— z —8— Systolic
100 pressure
B
Ly —O— Diastolic
¢ ° o : pressure
60 *k
a8
7
36 2 /,:L . #%  —B-righthand
ELS 37/ k_\ temperature
C ET) F \T I~ \L
a3 *k B, ~O Left hand
12 ¥ temperature
n
e
a0
control-1 a7 control-2 7T

W7 > (A)T 3o g s (B) ek 2 5 - (CHE A -
Values are meanst SD, %: left-hand temperatureusergght-hand
temperature in baseline control and p <0.05; *nmathermic conditions
versus 45 °C or 7 °C and p < 0.05; **:p < 0.01.

1500

1300 - /o

&\3 / -0 HF
1100
A 900 ./’ —o-IF
700 r\T 1
2 I/}_;
15 .
8 '\. & LF/HF
1
05 T—T a o —0-HF%
il E 1
*
0
control-1 45°C control-2 7C

Bl= o R B o (A) BUE ~ B4 (B) P8 B i (LF/HF), HF%
Values are meansz SD. *: normothermic conditiorsusr7 °C and p <
0.05
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ek
60 -
—X— Alradial, %
A *
50 *
—@— DAL %
B *
a0
i 1 ,
—— P1,mmHg
30
D 20 L\L ;hl —— P2, mmHg
E  E— [ — —&—P3, mmHg
10
L]

Control-1 45T Control-2 7C

B~ o~ BEE R A foieds PRt B TR R A < & £k R < (radial late
systolic and diastolic augmentatienywz* i@ - (A) Al radial %, (B)DAI,
%, (C) P1, mmHg, (D) P3, mmHg, (E) P3, mmHg of expent. Values
are meansz SD. *: normothermic conditions versuS§@®r 7 °C and p
< 0.05; *:p < 0.01-

ek
11E11
9.0E-12 dk
B % \§ —O— SE,10-50Hz
3.0E09
C 25609 ;fl_* *\f -8 SE,0-10Hz

control-1 45C control-2 7C

B4 ~Agz#a £ 2 SER(10f & - (A) SER(10), (B) spectral energy (SE) of
10-50Hz and (C) spectral energy (SE) of 0-10Hzxgfeeiment. Values
are meanszx SD. *: normothermic conditions versu§@%r 7 °C and p

<0.05; *:;p<0.01
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-0 5P

£ % kL i$ ts—n p & (paired t)
GCS 14.7+1.0 14.7+1.2 0.04+1.2 0.78
MRS 3.7+0.7 2.5+1.3 -1.2+1.2 <0.0001
NIHSS 7.4+£3.1 4.315.7 -3.0+4.6 <0.0001
Bl 49.4+23.8 76.6+30.1 27.1+22.9 <0.0001
FIM 76.2+23.5 98.9+28.6 22.8+20.9 <0.0001

AEZ T AL T E

B AR

s 123 (12323 2) P23

GCS: Glasgow Coma Scale MRS : Modified Rankin Scale NIHSS: National Institutes of
Health StrokeScale; Bl: Barthel Index: FIM : Functional Independence Measure

22080 EAGY R AP R E - BEALT BE L A gl
2% GCS MRS | NIHSS Bl FIM

3 .,,_ 14.8+0.4] 3.2+1.4| 7.082.7 | 63.3325.2| 87.0+25.3

n=6 2 14.8+0.4| 2.2+1.6| 3.8+2.6* | 83.3t28.8*| 104.8+28.1*

b 7.5% |x—% | 0.0t0.0|-1.0+1.3]-3.2+1.8 | 20.2+18.7| 17.8+154

i = 14.7+1.0| 3.8+0.6| 7.4+3.1 | 48.3%23.5| 75.3+23.3

n=74 |3 14.7+1.3| 2.5t1.3| 4.4+59 | 76.0+30.4| 98.5t28.8

92.5% [s—% |0.081.2 | -1.3+1.2 -3.0¢4.8 | 27.7+23.2| 23.2+21.3

3 Ta‘ 15.0+0.0| 4.5+0.7|13.0¢8.5 | 20.2+28.3| 44.5+27.6

n=2 i 15.0+0.0| 4.0+1.4|19.5+23.3 | 27.5+38.9] 46.5+40.]

gog |20 [#—® [ 0.020.0[-05:0.7] 65¢148 | 7.5:106] 204127

A # 14.7+1.0| 3.7#0.7| 7.2t2.8 | 50.2423.4| 77.0+23.0

n=78 | 14.7+1.2| 2.5¢1.3| 4.0+45 | 77.8t29.1| 100.327.2

97.5% [ix—% | 0.0£1.2]-1.3+1.2|-3.3+4.1 | 27.6+23.0] 23.3+20.8

3 .,,_ 14.5+1.0] 4.0+0.0| 8.3+t3.6 | 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*

aop | O00% [@—% | 05+10[-13+13[53:10 | 400:248 338+201

e = 14.7+1.0] 3.7+0.7| 7.3+3.1 | 50.1%23.8| 76.7+23.7

n=76 | s 14.7+1.3| 2.5t1.3| 4.4+58 | 76.6+30.3| 98.9t28.8

95%  [x—a | 0.0:1.2] -1.2+1.2| -3.0+4.8## 26.5+22.8 | 22.2+20.9

4 i@AlR 2 2@ A3 2 2% < 0.05, **p < 0.01, **p < 0.001% % ++ i ; # p < 0.05,

##p < 0.01, ###p < 0.00% 7

iR 2N
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-0 5P

22 80T EA%Y b ABH AE S BRAULT BE LA B
%7 GCS MRS NIHSS BI FIM
Boeo| 3 W 15.0 4.0 6.0 50.0 80.0
v n=l [ 15.0 2.0 3.0 100.0 114.0
# | 13% | - 0.0 2.0 -3.0 50.0 34.0

2 % 14.7+1.0 3.7+0.7 7.4+3.1 49.4+24 76.1+23
n=79 | i 14.7+1.2 | 2.5£1.3%% | 44257 | 76.3+30.2%*| 08.7+28.7**
98.9%| x5 0.0+1.2 1.2+1.2 -3.024.7 26.8+22.9 22.6+21.
R # 14.4%1.4 3.4+0.8 71425 55.5+30.9 78.2+30.
Rz | n=10 | i 14.9+0.3 2.4+1.4 3.7+3.2* | 82.0£31.6*f 102.1+29.6**
12.5% ¢4 -5 0.5+1.1 -1.0+1.1 3.4%+1.7 26.5+25.7 23.9+22.
2 # 14.7+0.9 3.8+0.7 7.4+3.2 48.6+22 .9 75.9+22
n=70 | i 14.7+1.3 | 2.5+1.3%* | 4.4+6.0"* | 75.8+30.1*** 08.5+28.6**
87.5%| 15+ 0.0+1.2 -1.3+1.2 -30.14.9 27.2422.7 22.6+20.
Boeo| 3 W 15.0 3.0 5.0 70.0 110.0
ep | n=l [ 15.0 3.0 4.0 95.0 113.0
# | L13% [ sos 0.0 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 75.7+23
n=79 | i 14.7+1.2 | 2.5£1.3%* | 4357 | 76.3+30.3***| 08.8+28.7*
98.8%| s+ 0.0+1.2 1.3+1.2 3.1+4.7 27.2+23.1 23.0+20.
R # 14.621.3 3.6+0.8 7.4+3.4 58.0+26.2 83.8+27
& |n=10 | 14.9+0.3 1.9+1.5% | 2.5+2.6%* | 85.0+29.3**| 107.9+26.8*
| 12.9%] x5 0.3+1.0 -1.741.2 -4.9+1.5 27.0+20.4 24.1+14.
2 # 14.7+1.0 3.7+0.7 7.4+3.1 49.2+24.1 75.8+23
n=70 | i 14.7+1.3 | 2.6+1.3* | 4.626.0"* | 75.4+30.3** 97.6+28.8***
87.5%| 15 % 0.0+1.2 -1.2+1.1 2.8+48 | 27.1+23.4 22.6+21.7
Boeo| 3 W 15.00.0 4.0+0.0 7.0+1.4 60.0£0.0 88.5+2.1
e [n=2 [ 15.0+0.0 25+2.1 5.05.7 72.5+38.9 97.041.
B | 2.9% | a5 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
n=78 | s 14.7+1.2 | 2.5£1.3%* | 43257 | 76.7£30.2%* 09.0+28.6%*
97.5%] 5% 0.0+1.2 1.2+1.1 -3.1+4.6 27.5+22.7 23.1+20.
iR | 3 % 15.0 3.0 6.0 65.0 103.0
<5 |n=1 [ 15.0 1.0 2.0 100.0 120.0
mz | 1.3% | % 0.0 2.0 -4.0 35.0 17.0
2 # 14.7+1.0 3.8+0.7 7.4+3.1 49.2+23.9 75.8+23
n=79 | 14.7+1.2 | 2.5+1.3%* | 4.4257%* | 76.3+30.2%*| 08.7+28.6***
98.8%| 15 -+ 0.0+1.2 -1.241.2 -3.014.7 27.0+23.1 22.9+21.
« gt

F oAl

_‘7/"'

R

##p < 0.01, ###p < 0.00% $ 4+ .
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PREEEE (RFR) - p
22 ~80HEANT RS ,%JF," ZBEAZI BT E L gt
% GCS MRS NIHSS BI FIM
EECEE = 15.00.0 3.740.6 6.0£1.0 53.3+15.3 78.3+7.0
C R n=3 [ 15.00.0 2.0£1.0 3.0£2.7 95.0+8.7* 115.0+9.67
3.8% (5.4 0.00.0 1.7¢1.2 -3.0£2.0 41.7+10.4 36.7+12.3
2 'rs" 14.9+1.0 3.740.7 7.4%3.1 49.3+24.2 78.1+23.d
n=77 | 14.7+1.3 2.5+1.3"* | 4.4%58"* | 758+30.5* | 08.3:28.0%*
96.3% |15 0.0+1.2 -1.2+1.2 -3.0t4.7 26.6223.1 22.2+214
EEECEE # 15.0 4.0 5.0 65.0 95.0
s mz n=l (@ 15.0 1.0 3.0 100.0 114.0
1.3% [s-% 0.0 3.0 2.0 35.0 19.0
2 # 14.7+1.0 3.740.7 7.4%3.1 49.2423.9 75.9+23 5
n=79 |% 14.7%1.2 2.5£1.3%% | 4.4257** | 76.3£30.2%*| 08.7+28.7**
98.8% | 5. 0.01.2 -1.2+1.1 -3.1%4.7 27.0+23.1 22.8+21.0
ECEE 'rs" 15.00.0 4.0£0.0 6.0£0.0 43.3+5.8 73.7+7.6
eikm [n=3 [ 15.00.0 2.0£1.0 1.740.6™ 03.3+11.6%  109.76.7"
3.8% 5.4 0.00.0 2.0£1.0 -4.3%0.6 50.0£10.0 36.0+4.6
2 'rs" 14.7+1.0 3.740.7 7.4%3.1 49.7424.3 76.3+33.4
n=77 | 14.7+1.3 2.5+1.3"% | 4.4%58"* | 750+30.5* | 08.5+29.0%*
96.3% |15 0.0+1.2 -1.241.2 -3.04# 26.222.8 22.3+21.0
Boese |3 # 15.00.0 3.540.7 5.040.0 55.0+42.4 75.0+41.0
iR n=2 [ 15.020.0 0.5£0. 7% 0.5%0.7 100.0+0.0 125.520.7
2.5% s 0.0£0.0 -3.00.0 -4.5%0.7 45.0+42.4 50.5+40.3
2 # 14.7+1.0 3.740.7 7.4%3.1 49.3+23.6 76.2423.3
n=78 |#% 14.7%1.2 2.6£1.3"* | 4.4%57** | 76.0£30.3"*| 08.2+28.6**
97.5% |15 0.01.2 -1.2+1 8 -3.0+4.7 26.7+225 22.1+20.1
Boeie |7 # 14.9+0.3 3.910.5 7.712.6 45.0+19.7 73.0+18.4
Fhz n=20 [ 15.00.0 27£L1%* | 3.022.4%* | 74.8+24.0%*| 09.3+20.1%*
25.0% 155 0.120.3 -1.2+1.0 3.0+1.8 29.8+21.0 26.317.2
2 'rs" 14.621.1 3.740.8 7.3£3.3 50.9+25.0 77.2424 4
n=60 | 14.7+1.4 2.4£1.4%% | 4564 | 77.2£32.1*| 08.8+31.0%*
75.0% 15 5 0.01.4 -1.3x1.2 2.845.2 26.3+23.6 21.6+22.0
iR |1 # 15.0 4.0 6.0 30.0 66.0
cimwm (=1 [ 15.0 3.0 2.0 75.0 102.0
1.3% [s-% 0.0 1.0 4.0 45.0 36.0
2 # 14.7+1.0 3.740.7 8.0£3.1 49.7423.9 76.3+23.
n=79 |% 14.7%1.2 2.5£1.3%% | 4.4%57** | 76.6£30.3"*| 08.0+28. 7+
98.8% | 5.4 0.01.2 -1.2+1.2 -3.0t4.7 26.9+23.0 22.6+21.0
ETE # 15.0 4.0 5.0 50.0 86.0
e A |n=1  [w 15.0 3.0 2.0 85.0 114.0
% 3% [isow 0.0 1.0 3.0 35.0 28.0
2 # 14.7+1.0 3.740.7 7.4%3.1 49.4+24.0 76.0+23.
n=79 | 14.7+1.2 2.5£1.3"% | 4.4%57** | 76.5£30.3"* | 08.7+28.7**
98.9% |15 4 0.0+1.2 -1.241.2 -3.0t4.7 27.0£23.1 22.7+214
E e | # 15.0 3.0 6.0 50.0 78.0
cik® [n=1  [@ 6.0 5.0 34.0 0.0 18.0
1.3% [s-% 9.0 2.0 28.0 -50.0 60.0
2 # 14.7+1.0 3.840.7 7.4%3.1 49.4+24.0 76.1+23.0
n=79 |% 14.920.7* | 2.5+1.3%* | 4.084.6 | 77.5429.1%** | 100.0+27.2%*
98.9% |5 0.2+0.6 -1.3+1.1 -3.4+3.1 28.1+21.3 23.8+18.9
ForEAN A EAR 2 2 *p <0.05, *p < 0.01, **p < 0.001 7
#p <0.05, ##p < 0. 1###p<00a1 AR LR o
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PREEE (TR F-H F-op

23 80l b AMY LY BEULI BT LA Heng

%) GCS MRS NIHSS BI FIM
Boe %3 % 13.4£25| 4.2+0.8 | 10.8%5.4| 34.0£29.5 56.8+34.9
# e n=5 [ 13.622.6| 3.4+1.3 | 6.8+4.4*| 54.0+35.6 74.8+37.6
o # % |63% [s.% [ 0.2#05| -0.840.8 | -4.0£2.9| 20.0x17.0 18.0+17.6
% x |@ 14.8+0.7| 3.7x0.7 72+28 | 505%23.3 77.4+22.3
n=75 [ 14.821.1| 2.4+1.3%* | 4,245 7%* | 78 1£29.4** | 100.5+27 .4***
93.8% (s % | 0.0+1.2 | -1.3t1.2 | -3.044.7| 27.6+23.3 23.1+21.1
Boet |} —a— 15.0 4.0 6.0 55.0 80.0
#oo 5 0=l [ 15.0 3.0 5.0 70.0 101.0
et |1.3% x5 0.0 -1.0 -1.0 15.0 21.0
B[22 % 14.7+1.0] 3.7x0.7 7.4+3.1 | 49.4%240 76.1+23.6
% n=79 [ 14.7+1.2| 2.5+1.3%* | 4.3+5.7%* | 76.7+30.3** | 08.0+28.7**
98.9% (s % | 0.0x1.2 | -1.2+1.2 | -3.1+4.7| 27.3%23.0 22.8+21.0
Boe |t W 15.0£0.0| 4.00.0 6.5+2.1 | 40.0£35.4 66.0£26.9
o i A N=2 [ 15.0£0.0| 3.5x0.7 5.0+2.8 | 57.5+60.1 80.046.7
o # I |25% [t5.% [ 0.0£0.0| -05+0.7 | -1.5+0.7| 17.5+24.8 14.0+19.8
% x |@ 14.7+1.0] 3.7x0.7 7.4+3.1 | 49.7+238 76.4+23.5
n=78 [ 14.7+1.2| 2.5+1.3%* | 4.3+5.7%* | 77.1£29.6** | 00.4+28.3%**
97.5% (s % | 0.0+1.2 | -1.3+1.2 | -3.1+4.7| 27.4+23.0 23.0+21.0
b oo | % 15.0 3.0 5.0 65.0 86.0
c i B (N1 [ 15.0 3.0 2.0 65.0 89.0
o ik |1.3% |15 0.0 0.0 3.0 0.0 3.0
Bz @ 14.7+1.0] 3.8%0.7 7.4+3.1 | 492+23.9 76.0+23.6
n=79 | 14.7+1.2| 2.5+1.3%* | 4.4+5 7% | 76.7+30.3** | 09.1+28.7**
98.9% s % | 0.0+1.2 | -1.3+1.2 | -3.044.7| 27.5+23.0 23.0+20.9
4 @AlR 2 22 *p<0.05, 7P < 0.01, *p < 0.001 % -

22 80 A R ABDRET BRAZIBEA S FPE

%7 GCS MRS NIHSS B FIM
S # 14.0 4.0 9.0 15.0 57.0
#oem =1 | 13.0 4.0 9.0 15.0 42.0
o i m |13% [xm | -1.0 0.0 0.0 0.0 -15.0
Ny NS # 14.7+1.0| 3.720.7 7.4+3.1 49.9+23.7 76.4+23.F
B [n=79 [ 14.8+1.2| 2.5+1.3%* | 4.3+5.7% | 77.3£29.5** | 99.7+28.0%**
98.8% |x_% | 0.1+1.2 | -1.3+1.2 | -3.1+4.7 27.5+22.9 23.3+20.

W
L

P %Al 7 + = ; *p <0.05, *p < 0.01, **p < 0.0012 3 - fic -
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PFEEEE (RFR) F-P o

B R FH LR e AR e F R SRR R A % -Values
are meanst SD (n=60). LF: low frequency. HF: higbgtiency. HF%:
HF/(LF+HF) . *: 45 °C vs. control-1 or 7 °C vs. domi-2 and p < 0.05; i:
left-hand temperature vs. right-hand temperatudgaseline control and p

< 0.05.
heating experiment cooling experiment
control-1 450 control-) 7C
Heart beate, beats/min 703£10.5 69.549.8 65.919.8 06.6110.2%
Systolic pressure, mmHg 111,669 110.747.7 110.049.2 [13.849 4%
Diastolic pressure, mmHg 69.816.7 68.817.0 69.816.5 73,6159+
Left hand temperature, C 34.811.8% 36.0E1 4% 349417 31,6513
right hand temperature, C 35.311.65 34811 Tx 349118 34,2220
Heart rate variability, LF 191462111796 684.59£599.50 T85.04£793.48  883.84£1003.82
Heart rate variability, HF 1190.5622490.21  1056.77£1519.63 1081.9941394.05  1383.3512329.98
Heart rate variability, LFHF ~ 1.64£2.16 170£2.00 1.7912.27 1421194
Heart rate variability, HE% 0.5120.20 0.5140.23 0.5120.23 0.5540.21%
Spectral energy, 0-10Hz 250B-09£107  2.56E-09+1.19 DOOE-09£122 236091161
Spectral energy, 10-50Hz TSIE128591  1LOIE-1247.58* 1040E-1248.10  7.28E-1217.16%
Spectral Energy Ratio, SER(10) ~ 484.804382.64  330.49£253 84+ 375.37425093  530.942426,64%*
P1, mmHg 35.9847.67 36.9248.75 37.6319.51 34.43111.55%
P2, mmHg 18.915.82 1837633 19.82£5.66 19724758
Ps, mmHg 14.98+4.74 146115, 16111492 15811681
Al radial, % 53.05414.08 50.31414.4% 38141427 SB8BHIS.TTH
DAL % 419421065 30.3748.85* 430718.92 46.33£12.50
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# ~ Max

it i+ - 1 Glasgow Coma Scale 4 #

“+i2 = : Modified Rankin Scale

itz ERRARFELAE TR B =E & (NIHSS)
iz e o= N § 4 Barthel Index(Bl)
T oA EH bR EREE (FIM)
PP b R ERE D TR

it = 0 CO~CLO% Tt a £ 4 # e
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SRFEE (RFR) FoP B

W 1% —
Glasgow Coma Scale % 44
(44 115)
B2 p-5E B ZEF R ek

§okoE (&) | (5) i b B (6)
R KRR (3)|  |[FRG= (4)| |7 #idhFa i (5)
F)RF @ 5E (2) R ¥ g (3) GEFEIEEE (4)
2F (L) Fo B (2) ¥hF (3)
F (1) PERE (2)
£F & (L
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PFEEEE (RFR) F-P o

i =

M odified Rankin Scale

0 No symptoms at all

1 No significant disability despite symptoms; ablecarry out all usue
duties and activities

o Slight disability; uable to carry out all previous activities, but akbdk
look after own affairs without assistance

3 Moderate disability; requiring some help, but albte walk without
assistance

4 Moderately severe disability; unable to walk withaassistance ar
unable to attend to own bodily needs without aassst

5 Severe disability; bedridden, incontinent and reqggi constant nursin
care and attention

6 Dead
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CEFHEEF (RRR) o ¥

2EFRBIRETREEL
FIM (Functional Independence Measure)

B Es I pH I EY D

% g | ¢ Tl | ERR |l | =2
e wr i | g g | o | ang | me | we
p o2 PRAR
At & 1 2 3 4 5 6 7
B.& % 1 2 3 4 5 6 7
Cikip 1 2 3 4 5 6 7
D.7 %t % 1 2 3 4 5 6 7
E.3 %™ X ©iEse 1 2 3 4 5 6 7
Fdo 1 2 3 4 5 6 7
AR
G.#5 L 2 3 4 5 6 7
H.% i Ao 2 3 4 5 6 7
s
|k Hdmts B8 & 1 2 3 4 5 6 7
IR S A B 1 2 3 4 5 6 7
K.t 3 B4 6 1 2 3 4 5 6 7
4 #
L~ At 1 2 3 4 5 6 7
M. = ¥ 1 2 3 4 5 6 7
A
1% 1 2 3 4 5 6 7
0.2 1 2 3 4 5 6 7
i i
Pitg 3 & 1 2 3 4 5 6 7
Q.F 413 & 1 2 3 4 5 6 7
R 1 2 3 4 5 6 7

o E % 10-18 = 2ik¥g  19-36: « ®ner 37-54: ¢ Rikdg  55-72! fE R &
73-90: ¥k w5t F 91-107: e 108-126: % 2 b
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v %%@ﬁzﬂ: () $-8 F-p

Mt i =
& 1 CO~CI10 & ki &4 F B2
heating experiment cooling experiment

control-1 45°C control-2 7°C
CO 7.26E-613.06E-6  8.06E-614.62E-6 7.9E-613.55E-6  8.62E-6+5.7E-6
Cl1 3.19E-6%2.21E-6  3.27E-6%1.76E-6 3.01E-6£1.69E-6  2.76E-6%1.75E-6
C2 1.67E-6£1.29E-6  1.86E-6£1.13E-6 2.02E-6£1.56E-6  1.68E-6%1.24E-6
C3 6.06E-7£5.99E-7  7.29E-7£5.57E-7 7.61E-716.55E-7 6.1E-714.98E-7
C4 322E-712.11E-7  4.86E-7T£2.55E-7%** 4.81E-7+3.08E-7 5.03E-7+3.33E-7
C5 2.02E-7£2.3E-7 2.96E-72.72E-T** 3.05E-7£2.53E-7 2.7TE-7£2.95E-7
Co6 9.08E-8%t1.45E-7  1.49E-7£2.18E-7%** 1.66E-712.06E-7 1.11E-7+1.57E-7*
C7 391E-8%7.14E-8  6.35E-8%8.48E-8* 6.67E-8£7.71E-8  5.03E-8+4.66E-8
C8 2.14E-8%3.43E-8  3.62E-8+3.95E-g§** 4.34E-8%4.73E-8  2.83E-8%3.18E-8*
9 1.65E-812.82E-8  2.22E-8+3.06E-8** 3.14E-8£3.59E-8  2.54E-8%4.75E-8
C10 0.62E-9%1.63E-8  2.89E-8+8.01E-8 1.91E-8+2.08E-8  1.31E-8+1.74E-8*
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