arteria baroreceptors cardiopulmonary
baroreceptors

(Fourier)






(TNF)

MOF

insult

angiotensn ADH Thromboxane

(IL)

(DIC)
(noreflow)

TNF IL Thromboxane

no reflow phenomenon
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3 Jarrar mitogen-activated

protein kinases  transcription factors  notricoxide heat shock proteins
4

?
?
?
?
? ?
?
?
(ARDYS)
autoregulation
DIC ?
Jochem opiad
mu opioid delta 1 opioid
kappaopioid
notric oxide

5

opioid



?
(bacteria trand ocation)
Kobelt
6
vasoparess
baroreceptor
chemoreceptor noredrendine
adrendine
opioid peptide rena
cortex juxtaglumerular cell
ddogerone
2002  Niole rostral ventrolateral medulla RVLM
subependymal parapyramidal nucleus
SEPPN hemorrhage-induced

sympathoinhibition HISI !



ACTH Growth hormone

ADH cortisol
24
Catecholamine glucagon
proteolysis
acute phase reactant
ATP
?
Catania
cytokine
prostanoids
Antigen
presenting cell
8
1
transcapillary refill
reninsydem

15 50ml



1. Micheel
1 10-15%

10% adrena medulla

sympathetic nerve cholinergics

renin-angiotensin a dosterone system

2 15-20%
3
10
2.

1 15%

750 ml
orthostatic tachycardia
2 15%
750 1500 ml

15 mmHg

cholinergics

%



3 0 40%

1500 2000 ml 24

400 ml
4 4%
2000ml
11
beta
12
1.
nail return

nal return
2.



3
Paget’ sdisease
12 mmHg
13
1.
crysdloid odlad
Hct 2530
old red blood cdll
Crystaloid 2
colloid
Crystdlod 1 colloid
Coalloid
sdine diuresis
Colloid human dbumin  dextran polygeatin

hydroxyethyl starch
2.

15-18mmHg



50 mmHg

dopamine dobutamine noradrenaine
adrenaline dopexamine
dopamine
dopexamine
2-51 g/lkg/min dopamine
norepinephine  dobutamine
dopamire
dopamine  norepingphine
pHi norepinephine dopamine
venous admixture
supranorma thergpy
dobutamine Cl. 45

L/minm? DO2 600 ml/ mirvm?

catecholamine

catecholamine

contributing factor

10
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Harvey W

Navier-Stokes equation Navier-Stokes equation

Wolmerdey equation
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pressuretransducer

0.6 Hz

12Hz
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Coupled Oscillation

(Port)

BYS-14
MX-3

1991 1993

1991

90%

21



1992

C4 C7

1993

berberine Cl  berberine hemisulfate

Rbl Rc Re
1995

C3 C5

42

C9

coptisne  pamatine



82 8

1996

o @
C3 C6

C2 C3 C4

(C2 ce ™

C5 Co c2 C3
C2 C3 C4
Cs C6

AB.C

(C1)

CO

C3

CO
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1996
C5
C6 C7 (CO) Cl C2 C3
Cl C2 C3
c4 C5 C6 C7
DC (CO)
(C2 C3)
C2 C3
CO C5 C6 C7 (C) C1
C4 C5 C6 C4 C5 C6 C7 C4
C5C6 C7 150
(C3 C6 C9)
C3 C6 Cl C3C5¢C6 C7 C9
C2 47
1997 53
Cl P=0.043
C4 P=0.0341 8
1997 WK-92

49 96
Paired-test Wilcoxon rank sum test
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C2 C3 C4 Cv P 005

49

1997 Danid
2
50
1998
50
51
1998 40
3 01% 0.25% 0.5%
(0.25%)
52
1998 (
)
( )
( ) 90%

C2

25



C2 C2
1997 1999

1997

C3 CO
C7

C5 Ce6 C7
1998

(C2 C3)
(CO)
(C4 C5 C6 C7)
(C4) (CS5)

C3( ) C6( ) CY
1999

(
(I 0] (I
(3
(1)
(C4)

53

C5
C2 C4

) 56
) )

(N

26

(C1)
(Co)

()

C2

C6

()

(I1)

(C2)

()
(CO)
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(C1)
2001

58

2002

2003

59

(C5)

Scheffe

()
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1.2Hz

10 Hz
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1985

Cart

199

1997

2000

2000

1009
2001

Morita 39+2 mi/kg

204 mi/kg

48
300g 11-12
Michael Wigger
Loegering
40-45 mmHg
62
K obelt modified Wgger's
30
estimated blood volume 175+75 ®
Skoog Morgan
50 mmHg
50 mmHg o

Wolfgang vasopressin

15

estimated blood volume 35 5
65
Takasu HO,
15
3ml 5 %
Skoog Morgan
40-50 mmHg
40-50 mmHg o



2002

Nicole

opioidergic GABAergic

serotonin
2003
0.1 ml/100 ml/min
1985 Sao
3009
ml
3009
3509
SD
volume 20 ml

serotonergic opioid
hemorrhage-induced sympathoinhibition  HISI
estimated blood volume 40-50
Guarini
30-35 mmHg
30-35 mmHg %
250 g 17.4 ml
19.5mi 3509 21.1
250 ¢ 39 50
40 50
42 50 70
30050 g
300 g estimated blood
40



Sprague-Dawley 30050 g

National Laboratory Animal Breeding and Research Center of National

Science Council, Taiwan 7 180-200
g (Principles of laboratory
anima care) 12

10

Operating scissors, Micro-scissors, Dressing forceps, Iris forceps,
Diffenbach, Michel, Needle holder. QMC, Germany , 3-O , 23
, 3ml : , Polyethylene tubing50 ID  0.58 mm, OD
0.965 mm, Clay Adams

1. Sgma St Louis, MO

2. 0.9% NaCl

3. Heparin sodium 100,000 iu 15 unitsmg
H-0777 Sgma St Louis, MO

4. Povidoneiodine

1. Powerlab/16SP  ADInstruments Co.
. OCTAL bridge  ADIngtruments Co.
3. MLT844 Physiologica pressure transducer Capto

N

31



4, Temperature control unit HB10 1/2 LETICA

ether
PES0
3
Monitor 30
3ml
35 40 estimated volume
300g 20 ml
10 35
20 3009
20 ml
1mi PES0 2ml Heparin 500 ml
Normal Sdine
chart
Sampling rate 400 Hz
Chart Windows Spectrum
Spectrum settings FFT size 1024 DataWindow

Hamming Selection UseCurrent Display Log of Power Display as

Connected Points Remove Zero-Frequency Component

32



Chart Labview

6i
pesk value
valley value BP
DBP PP MAP
FFT,fast Fourier
transformation (CO-C7)
CO
baseline Difference of Harmonic Proportion

{[Cn(T1)-Cn(TO)]/Cn(TO)} x 100%

Ti

TO basdline

Cn n An/Ao x100
An n

Ao

n 1 7 n 0 Co Ao

(1)
one-way analysis of variance (ANOVA)
Difference of Harmonic Proportion
) ( )
Scheffe
(3) t-test Timel Time9
(CO-C7)






5 7 Time 1l
01 Time2 01 Time3
56 Time4
0-1 Timeb5 01 Time6
56 Time7 10-11 Time 8
15-16 Time9 20-21
F Pvdue
meartS.D meartS.D
g 303.60 + 18.35 295.43 + 14.93 0.820 0.436
1
| 8.10+0.49 7.69 +0.63 1.249 0.240
m
2
| 3.80+0.21 412 +0.52 1.032 0.332
m
mi 11.99 + 0.62 11.81+ 0.60 0.504 0.627




SBP

mmHg

160

140 -

120 A

100 A

80 A

60 -

40

20 A

—s—Deat———

—&— Survival

-20




BP

meantS.D meantS.D
Time 1l 123.80+ 8.56 135.39+ 8.03 -2.40
Time 2 54.54+12.98 75.68+13.97 -2.66
Time3 62.32+12.88 101.28+16.29 -4.43
Time4 75.14+15.41 106.83+15.69 -3.47
Time5 47.81+10.53 74.94+18.10 -2.98
Time6 46.86+10.25 86.61+13.64 -5.48
Time7 38.95+10.12 91.96+12.31 -7.88
Time 8 19.60+ 9.81 99.59+14.79 -10.48
Time9 554+ 6.79 99.73+17.70 -11.57
F oM 57.74 14.50
o 1 2345,6,7,89
Par-wise 1 2345,6,7,89
_ 4 56,7,89
comparison 4 25
2356 89 7 9
Timel 9 9

t

tt

Pair-wise comparison

1 Timel 7 9 7 9 7 9
p 0. 05 p 0. 01 p 0. 001
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DBP

01
1
15-16 20-21
3,4,7,8,9
DBP
120
—B— Death
—@— Survival
100 A
80
o
E 60
&
40 A
20
0
0 2 3 4 5 6 7 8 9
Time
DBP




DBP

mean+S.D mean+S.D
Timel 08.60+4.71 100.86+ 6.95 -0.63
Time2 28.51+7.22 20.87+ 4.47 -041
Time3 31.21+5.20 48.26+15.22 -2.38
Time4 38.33+5.24 56.31+19.16 -2.36
Time5 33.88+7.89 41.82+15.64 -1.03
Time 6 31.08+6.11 44.43+16.03 -1.75
Time7 26.22+6.29 46.63+12.44 -3.34
Time 8 14.05+8.74 53.14+11.87 -6.22
Time9 3.70+4.62 52.56+14.13 -8.53
F M 109.91 19.50
Par-wise 1 2,3,456,7,89 1 23,456,789
comparison 4536 89 27 9 4 2
Timel 9 9
T
i
Pair-wise comparison
1 Timel 4 2 4 2 4 2
p 0. 05 p 0.01 p 0. 001



10-11 1516

MAP

01
20-21

2,3,4,5,6,7,8,9

mmHg

160

140 A

120 A

100 A

40 A

20 A

-20

MAP

—&— Death
—@— Survival

MAP




MAP

41

meantS.D meantS.D
Timel 11540+ 6.39 123.87+ 7.29 -2.08
Time 2 45.86+10.58 60.41+10.51 -2.36
Time 3 51.95+ 9.68 83.61+15.42 -4.03
Time4 62.87+11.72 90.01+16.25 -3.17
Time5 43.15+ 9.43 63.90+17.00 -2.45
Time6 41.61+ 8.73 72.53+13.33 -4.51
Time7 34.71+ 8.70 76.83+11.33 -6.94
Time 8 17.83+ 9.29 84.10+13.26 -9.57
Time 9 4.96+ 6.07 83.95+15.68 -10.59
Tt 69.49 17.28
Par-wise 1 23456789 4 1 23456789
comparison7,89 2356 89 7 9 4 25
9 9
"
tt
Pair-wise comparison
1 Timel 7 9 7 9 7 9
p 0. 05 p 0. 01 p 0. 001



PP

01

56

mmHg

PP

70

—B— Death
—&— Survival

50 -

40 -+

30 T

20 +

10 H

'10 T T T T T

42




meantS.D mean+S.D
Time 1l 25.21+ 831 3455+ 515 -2.42
Time 2 26.03+ 8.95 45.74+10.88 -3.32
Time 3 31.11+10.83 53.02+ 842 -3.96
Time4 36.82+11.61 50.47+10.07 -2.18
Time5 13.96+ 5.18 33.12+ 7.04 -5.14
Time 6 15.77+ 5.31 42.22+11.84 -4.63
Time7 12.72+ 5.13 45.37+10.46 -6.39
Time 8 5.66+ 341 46.48+ 8.82 -9.73
Time 9 1.87+ 2.16 49.12+ 7.46 -15.86
F 1t 20.73 477
Pa'r-yvise 4 56789 3 5 1e
comparison 5789 12, 89 ’
Timel 9 9
T
Tt
Pair-wise comparison
1 Timel 3 1 3 1 3 1
p 0. 05 p 0. 01 p 0. 001



DC CO

CO
(0]

34,6,7,8,9

3 3

mmHg

-20 -

-40 4

-60 -+

-80 -

-100

-120

—— Death
—@— Survival

-140




DC

meantS.D meantS.D
Time1l 111.75+£5.05 116.61+ 6.67 -1.37
Time 2 37.77£8.74 42.28+ 6.78 -1.01
Time3 42.04+7.60 65.24+16.30 -2.93
Time4 52.01+£7.35 73.50+£18.62 -2.42
Time5 38.87+8.28 52.19+16.19 -1.67
Time 6 37.21+7.60 57.74+14.51 -2.87
Time7 31.10+£8.03 61.29+11.48 -5.04
Time8 15.78+9.27 68.30+11.11 -8.61
Time9 4.562+5.77 66.49+13.85 -0.33
F Tt 94.70 21.40
Par-wise 1 234567894 1 23456789
comparison 789:2356, 89,7 9 4 2
Timel 9 9
)
Tt
Pair-wise comparison
1 Timel 7 9 7 9 7 9
p 0. 05 p 0. 01 p 0. 001



meantS.D meantS.D
Time 2 -66.35+6.50 -63.73t 5.62 -0.75
Time3 -62.47+5.86 -44.16+£1341 -2.83
Time4 -53.43+6.64 -37.32+13.60 -2.43
Time5 -65.15+7.66 -55.24+13.94 -143
Time6 -66.60+7.27 -50.29+13.13 -2.49
Time7 -71.99+7.92 -47.34+ 9.98 -4.57
Time 8 -85.89+8.29 -41.27+10.05 -8.12
Time9 -05.82+5.33 -42.92+11.74 -0.32
F 1t 101.62 21.78
Par-wise 1 234567894 789 1 23456789,
comparison 2356, 89,7 9 48 2
Timel 9 9

+

tt
Pair-wise comparison

1 Timel 7 9 7 9 7 9
p 0. 05 p 0. 01 p 0. 001



C1l

C1

20

15 ~

10 A

-10 1

-15

Time

Cl

47




C1

mean+S.D meantS.D
Time2 134.73+ 67.86 139.37+ 51.21 -0.14
Time3 195.67+ 67.76 04.28+ 84.64 2.21
Time4 155.31+ 29.64 86.72+ 80.34 1.80
Time5 38.21+ 38.63 50.93+ 63.94 -0.39
Time 6 48.36+ 20.22 115.81+102.58 -1.69
Time7 73.07+ 41.71 113.20+ 72.69 -1.10
Time 8 0.059+113.81 81.65+ 61.51 -1.44
Time9 48.06+171.76 93.51+ 82.72 -0.59
F 1t 6.34 3.04
Par-wise
comparison 3 18 2 1
Timel 9 9
t
Tt
Pair-wise comparison
1 Timel 2 1 2 1 2
p 0. 05 p 0. 01 p 0. 001



C2

01
56 C2
10-11 C2
C2

%

C2



mean+S.D meantS.D
Time2 315.59+169.40 249.48+118.13 0.80
Time3 349.24+135.75 161.78+ 75.83 3.08
Time4 247.27+ 55.63 155.74+101.36 1.82
Time5 122.63+ 74.44 126.17+144.62 -0.05
Time 6 111.99+ 65.48 255.95+203.97 -1.75
Time7 125.88+ 57.43 293.69+239.60 -1.78
Time 8 62.87+162.55 257.32+205.40 -1.75
Time9 137.65+294.96 248.42+229.43 -0.65
F 1t 5.02 3.72
Par-wise
comparison 23 1 71
Timel 9 9
t
Tt
Pair-wise comparison
1 Timel 7 1 7 1 7 1
p 0. 05 p 0. 01 p 0. 001



C3

01
10-11 15-16 2021 C3

C3

51




mean+S.D mean+S.D
Time2 305.07+307.55 560.18+309.03 -1.41
Time3 594.73+459.15 458.71+174.94 0.63
Time4 392.02+170.18 424.80+259.46 -0.25
Time5 328.53+167.36 381.71+279.81 -0.38
Time 6 225.06+ 87.79 506.03+332.04 -2.14
Time7 394.46+298.66 646.05+448.53 -1.17
Time 8 274.36+438.78 556.47+294.18 -1.34
Time9 483.17+385.14 549.16+501.37 -0.19
F 1t 2.23 4.29
Par-wise
comparison N.S 2789 1
Timel 9 9
t
Tt
Pair-wise comparison
1 Timel 7 1 7 1 7
p 0. 05 p 0. 01 p 0. 001

N.S

not significant
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C4

1000

—i— Death
—8— Survival

C4




meantS.D meantS.D
Time2 104.75+129.26 366.74+322.85 -1.70
Time3 220.09+226.89 330.35+294.23 -0.70
Time4 135.00+143.90 222.08+265.01 -0.66
Time5 4244+ 73.70 224.53+296.05 -1.56
Time 6 127.91+114.05 431.51+443.08 -1.73
Time7 214.50+245.95 421.05+323.90 -1.19
Time 8 200.90+278.81 350.89+294.00 -0.89
Time9 319.45+364.83 331.45+342.24 -0.05
F 1t 1.58 2.32
Par-wise
comparison N.S N.S
Timel 9 9
t
Tt
Pair-wise comparison
p 0. 05 p 0.01 p 0. 001

N.S

not significant



C5

C5
1516
C5
2
2000 —— Death
— —#&— Survival
1500 -
1000 - .
N
m -
0
0 10
5500

C5




mean+S.D meantS.D
Time2 180.25+ 156.31 608.10+342.76 -2.58
Time3 491.15+ 274.37 468.51+296.61 0.13
Time4 333.00+ 215.75 385.62+273.99 -0.36
Time5 136.23+ 158.44 357.18+399.71 -1.16
Time 6 258.66+ 149.55 582.52+529.57 -1.53
Time7 373.54+ 227.36 683.95+609.36 -1.07
Time 8 759.54+1095.20 633.36£572.61 0.26
Time9 661.75+ 143.03 630.63+£730.09 0.07
F 1t 1.75 2.83
Par-wise
comparison N.S N.S
Timel 9 9
t
Tt
Pair-wise comparison
p 0. 05 p 0.01 p 0. 001

N.S not significant



C6
15-16

C6

C6

1516

C6

%

4000

3000 -

2000 -

1000 ~

—&— Survi

val

-1000

C6

57



C6

mean+S.D mean+S.D
Time 2 27449+ 339.17 051.36+816.63 -1.73
Time3 545.90+ 554.57 758.39+557.44 -0.65
Time4 459.89+ 366.53 556.54+466.51 -0.38
Time5 223.37+ 209.98 463.27+591.47 -0.86
Time6 254.79+ 239.35 670.23+840.32 -1.24
Time7 190.20+ 192.19 581.48+467.47 -1.75
Time 8 1559.3+2286.70 538.84+421.10 0.99
Time9 1798.5+ 101.37 524.87+554.20 3.82
F 1t 2.32 211
Par-wise
comparison N.S N.S
Timel 9 9
t
Tt
Pair-wise comparison
p 0. 05 p 0.01 p 0.

N.S not significant



C7
15-16

C7

C7

1516

C7

%

1000 -

—— Death
—8— Survival

Time

-1000

C7
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C7

mean+S.D mean+S.D
Time2 154.87+ 242.18 592.66+552.40 -1.65
Time3 213.73+ 292.55 450.64+389.00 -1.14
Time4 147.70+ 209.87 375.58+517.18 -0.92
Time5 26.83+ 79.03 190.98+337.08 -1.24
Time 6 169.55+ 138.28 324.47+455.20 -0.85
Time7 73.58+ 114.48 288.78+304.67 -1.49
Time 8 1268.90+1784.40 252.65+273.96 151
Time9 1452.30+ 772.09 232.59+323.25 371
F 1t 2.81 1.66
Par-wise
comparison N.S N.S
Timel 9 9
t
Tt
Pair-wise comparison
p 0. 05 p 0.01 p 0.

N.S not significant
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50-70 mmHg 40-50 50 mmHg™

9-10

DC
DC CO

9-10

61



C1

56

0-1

01
36

CO

727374

9-10

62

0-1



gn
56 Cl

10-11 C2

10-11 15-16

-1

20-21

01

10611

56

13-16



15-16

0-1

1516

C6 C7

C7
C6



01

9-10

C1



' 2002 14 11
620-622.

2 ICU 2001 pp.152

2000 pp.131

* Jarrar  Organ dysfunction following hemorrhage and sepsis  mechanisms
and therapeutic approaches International journa of molecular medicine
1999 4 6 575583

>Jochem Endogeneous opioid peptides system in hemorrhagic shock-central
cardiovascular regulation Medical science monitor 2001 7 3 545-549.

®Kobdt Organ-specific metabolism in hemorrhagic shock  Resuscitation
1996 32 1 8L

" Nicole Decompensated hemorrhage activates serotonergic neurons in the
subependymal parapyramidal region of the rat medulla American journa
of physiology Bathesda Regulatory integrative and comparative
physology 2002 52 3 688-697.

® Caania Immunological consequences of traumaand shock Annals of the
Academy of Medicine 1999 28 1 120-132

’ ICU 2001 pp.160

“Michael Biologica effects of blood loss implications for sampling
volumes and techniquesiLAR News 1989 31 4

" ICU 2001 pp.161
12 1998  pp.119-124
13 ICU 2001 pp.164
14 1988 pp.78
15 1%1
pp.319-321



16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

34

35
36

37

3 W.R.Milnor

39

40

41

42

43

1995 pp.44-46

1995 pp.47-48

1994 pp.23
1994 pp.24
1988 pp.c0
1991 pp.319
1996 pp.278
1988 pp.93
1991 pp.108
1996 pp.282
1996 pp.209
1988 pp.255
1992 pp.84
1988 pp.256
2001 pp.l1s2
2001 pp.39
1992 pp.18
2001 pp.154-156
2001 pp.1
1997 pp.9

2001 pp.34

2001 pp675

Hemodynamics, William  Wilkins.Baltimore.,1982.

1991

1992

1993

67

1993.
1991 11 1 114



44

1995

45

1994

46

1994

47

1996

48

1997
49
1997
> Danidd N Blood flow, vascular resistance, and blood volume after
hemorrhage in conscious adrenalectomized rat  Journal of applied
physiology 1997 83 5  1648-1653.

51

1998
52
1998
53
1998
54
1997
55
1997
56
1998
57
1999
58
59 /
2002
60
2003

61



1997 20
®2Michael Biologicd effects of blood loss  implications for sampling
volumes and techniques ILARNews 1989 31 4
®Kobdt Organ-specific metabolism in hemorrhagic shock Resuscitation
1996 32 1 8L
64
1997 19
®“Wolfgang Vasopressin improves survival after cardiac arrest in
hypovolemic shock Anesthesaand andgesa 2000 91 627-34.
®Takasu Effects of increased oxygen breathing in a volume controlled
hemorrhagic shock outcome modd inrats Resuscitation 2000 45 3
209-220.

67

2000 21

®Nicole Decompensated hemorrhage activates serotonergic neurons in the
subependymal parapyramidal region of the rat medulla American journa
of physiology Bathesda Regulatory integrative and comparative
physology 2002 52 3 688-697.

69

2002 20

“Michadl Biological effects of blood loss  implications for sampling
volumes and techniques ILARNews 1989 31 4

"Keri E. Moore Pathophysiologic Characteristics of Hypovolemic Shock.
The Veterinary Clinics of North America. Small Animal Practice 2001 31

6 11151128

WangLinYY  Alterations of pulse by Chinese herb medicine  American.
Journal of Chinese Medicine. 1992 20: 181-190.

“Wang WK Some foudation of pulse fegling in Chinese medicine. In
Young, W.J. (ed.): Advancein Biomedica engineering. Hemisphere,
Washington D.C. 1989 pp. 268-275

“Young ST Specific frequency properties of renal and superior mesentric
arteria bedsinrats Cardiovascular Research 1989 23(6) 465-467.

69



