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=Abstract=

The Effects of Acute Hemorrhage on Cardiopulmonary Dynamics
in the Hypothermic Dog

Jae Woon Lee, M.D,

This experiment was carried out to study the effect of rapid hemorrhage on cardiopulmonary
hemodynamics of the cooled dogs. Hypothermia was induced by means of body surface cooling with ice
waler. Lowest esophageal temperatures ranged from 24°C to 26°C.

Dogs were bled via the femoral artery into a reservoir in amount of the equivalent blood volume of
3% of body weight of the dogs. Some dogs were reinfused with the same amount of blood which they
lost and others infused with 5% dextrose solution.

Fourty adult mongrel dogs were divided into three groups; group [ (15 dogs); dogs were bled in
normothermic state. Five dogs had no further treatment, but five dogs were reinfused with blood and
five infused with 5% dextrose solution 30 minutes after bleeding. Group [ (10 dogs); dogs were bled
as group | after having been cooled. Five dogs were reinfused with blood as group [. Groupl[ (15
dogs);. dogs were first bled and then cooled. Reinfusion procedures were the same as in group |

Results were as follow:

1. The heart rate showed a slight decrease after bleeding in groug [ and then increased over the
control level after 60 minutes. After reinfusion and infusion, the heart rate was also increased
gradually andafter three hours almost returned to the control level. In group II and grouplll,
the heart rate decreased remarkably and after reinfusion showed a light increase but after
infusion tended to decrease cotinually.

2. The stroke volume showed remarkable decrease after bleeding in group ., and recovered to
control level after reinfusion and infusion, and then gradually decreased again. In group [I, the
stroke voume showed no remarkable change after hypothermia, and tended to decrease after
reinfusion. In group [, the stroke volume decreased remarkably after bleeding and hypothermia,
and clearly increased after reinfusion and infusion and then returned to control level.

3. Femoral mean pressure declined very rapidly and significantly right after bleeding and showed
a remarkable prompt rise after reinfusion and infusion in group | (67% recovery).

On the other hand, it declined remarkably after hypothermia and bleeding and showed a slight
rise after reinfusion and infusion in group [ (46% recovery) andll (41% recovery).

4. Venous pressure declined slightly after bleeding and tended to return to the control level after
reinfusion and infusion, in group [.Ingroup ], it did not change significantly during hypothermia
but showed a slight decline after bleeding and returned toward control level after reinfusion. In
group [, it declined slightly after bleeding and showed no significant change after hypothermia

and rose over the control level after reinfusion and infusion.
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5. Right ventricular systolic pressure decreased markedly after bleeding and then increased progressively

after 30 minutes. It increased after reinfusion and infusion as well, approaching the control level
in group |. In group], it showed no significant change during hypothermia, but decreased
remarkably after bleeding and then returned to near contro! level after reinfusion. In group [, it
was decreased markedly after bleeding but did not change significantly during hypothermia and

showed a slight increase after reinfusion.

. The respiratory rate increased gradually after bleeding and decreased gradually after reinfusion

but did not return to the control level, whereas it decreased near to the control level after infusion,
and tended to increase in group|.

In group [, it decreased significantlyafter hypothermia and bleeding but returned near to the
control level after reinfusion.

In group [I, it showed a remarkable decrease after hypothermia and increased slightly after
reinfusion and infusion but did not returned to the control level.

In group [, the tidal volume decreased slightly after hemorrhage, and increased gradually to
near the control level after 3 hours following reinfusion. After infusion it increased over the
control level, and then decreased gradually but did not return to the control level.

In group I, the tidal volume decreased slghtly and increased to near the control level after
reinfusion, whereas in group [J, showed gradual decrease after hypothermia and reinfusion but
did not return to the control level, inspite of an increase after 30 minutes following reinfusion.
Minute ventilation increased markedly after bleeding, whereas no noticiable change was seen after
reinfusion, but minute ventilation showed a slight decrease after infusion and tended to increase
again in group |.

In group [, it decreased markedly after hypothermia and bleeding and showed a slight increase
after reinfusion, but did not return to near the control level.

In group [, it tended to decrease markedly after bleeding, hypothermia and reinfusion, while
it showed a slight increase after infusin but did not return to near the control level.

Oxygen consumption and carbon dioxide elemination decreased markedly after bleeding, but increased
significantly 30 minutes after bleeding and then decreased gradually following the initial increase
over the control level after reinfusion and infusion in group .

They decreased significantly after hypothermia and bleeding but after reinfusion, the oxygen
consumption decreased while carbon dioxide elimination increased slightly in group ] .

In group [, they decreased significantly after bleeding and hypothermia but they increased
slightly after reinfusion and infusion.

Arterial oxygen saturation showed no significant change after bleeding and reinfusion, but it tended
to reduce slightly after infusion in group |.

In group ], it decreased slightly after hypothermia and bleeding but returned to near the control
level after reinfusion.

In group B, it decrcased, slightly after bleeding and hypothermia and it tended to increase
following the initial decrease after reinfusion, and it decreased gradually after infusion but reveaied
no significant changes in any group.

Arterio-venous oxygen difference, showed significant increase after bleeding, and a slight decrease
wa seen after reinfusion and infusion. But it increased significantly near to the control level 3
hours following reinfusion in group |. In group [, it increased remarkably after cooling and no

noticiable change was seen after reinfusion.



KBRS B AN W25 B 1MW 19609 67

FF £ X

In groupll, it decreased slightly after hypothermia and it tended to decrease much more after

reinfusion and infusion.

10. The survival rate of dogs was the highest in group |.

In group B, it was less then in group. |

That is, the hypothermia is much worse then the transfusion or infusion in hemorrhagic shock,

and the blood loss of the cooled animal cause high mortality. But we could only prolong the dog’s

life. with a transfusion.
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Table. 1. Hemodynamics: Group | .(Bleeding)
Control After Bleeding l afte%oxl?li:éding l‘ afteg()g}?e'ding
Mean S.E. Mean S.E. ’ Mean S.E. 1
Heart rate (per minute) 219 13.56 171 22.97 201 17.14 229 13. 67
Stroke Volume (ml.) 8.8 0.78  3.0* 0.42 5.8 124 4.6 4.12
Cardiac Index(!/min/M) |  1.76 0.16  0.46* 0.09  1.02 0.14 0.9 0.08
et R 163 764 78 1779 71* 1l44 105 1297
B ) 06 2872 60 9.665 93  18.95 8  14.66
B riesy Mean 7.6 141 L1* 115 5.9 0.50, 6.1 0.50
S e Cocula Pressure: | 3.1 0.83  23.5 0.37  30.3 3.7 314 2.01

» Significant change from initial control period (p<C0.05~0. 01)

Table 2. Hemodynamics: Group [. (Bleeding)
Control l 25+1°C Cooling l After bleeding
Mean S.E ‘ Mean S.E ‘ Mean S.E
Heart rate (per minute) 208 5.21 134* 10. 87 69* 8.93
Stroke Volume (ml.) 11.3 1. 26 11. 4 1. 96 5.5* 1.69
Cardiac Index (I/min. /M) 1.83 0.24 1.40 0.30 0.71* 0.16 -
Femoral Artery Mean Pressure(mmHg) 157 9.08 116 9.21 78* 13.95
Femoral Venous Pressure (mmH.,0) 94 16. 51 102 17. 33 84 18.07
Pulmonary Artery Mean Pressure(mmlig) 6.9 1. 40 5.5 1.76 2.8 2.21
Right Ventricular Pressure Systolic .
(mmHg. ) 34.1 1.05 31.4 1.33 17.6 3.36
# Signifcant change {rom initial control period p<C0.05~0.01)
Table 3. Hemodynamics: Group . (Bleeding)
Control [ After bleeding " 25+1°C Cooling
Mean S.E 1 Mean S.E ( Mean S.E.
Heart rate (per minute) 195 7.95 149 13.07 70* 313
Stroke Volume(ml.) 1.1 1.4 4.2¢ 0. 72‘ 5.2%*
Cardiac Index ({/min. /M%) 1.93 0.21 0.55* 0.08 0. 38**
Femoral Artery Mean Pressure(mmHg) 139 9. 50 55 7.73 74**
Femoral Venous Pressure (mmH;0) 101 5.25 85 12.06 85 9. 46
Puimonary Artery Mean Pressure(mmHg) 7.5 0. 64 1. 1* 0.36 2.5* 0. 61
Right Ventricular Pressure. Systolic. . i -
(mmHg) 33.9 0.99 24.0 a 3. 05‘ 26. 7 3.15

* Signifcant Change from initial control period (P <0.05~0.01)
** mean volue of 2 or 3 cases
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(mmHg) : | |
* Significant change from initial control period (P<J0.05~0.01)

#* Mean value of 2 or 3 cases

Table 4. Hemodynamics: Group . (Reinfusion)
Contral | yeiler | S minafier | After | 30 min aiter | Shre after
bleeding | bleeding | reinfusion reinfusion | reinfusion
Mean S.E. i Mean S.E. ' Mean S.E. | Mean S.E. ( Mean S.E. ’Mean S.E.
| | 1 t 1
Heart rate (per minute) | 191 8. 59‘ 150 11.34 161 5. 67‘ 158 7.060 173 6.97 174 15.13
Stroke Volume(ml. ) \ 12.4 400 3.3 0 42 4.6 0.54; 11.5 1 53’ 10. 4 329 5.0 0.69
! | i i
Cardiac Index({/min/M?) ' 2.13 0. 573i 0.50* 0.04 0.71* 0.11 1.73* 0. 27" 172 0.54 0. 77t 0.12
Femoral Artery Mean ! “ -
Pressure (mmig) ‘ 152 9 25% 30* 2.18 56% 4.68 102* 7. 64; 99* 14. 07‘ 113* 13.79
Femoral Venous : ‘ ] :
Pressure (mmH,0) | 66 6. 00“l 46* 4. 40‘ 58*  4.46 74 6.27 73 6.25 67 9.63
Pulmonary Artery Mean | ) i
Pressure (mmHg) 8.5 2 265 1.0* 1.80 4.1 1.33 89 1. 40J 8.1 2. 01{ 7.7 3.48
| | '
Right Ventricular ! l .
Pressure. Systolic. ©33.5 2 10} 15.5 4.52 29.5 2.691 30.6 2.47 30.6 2.74 27.4 2.81
(mmHg. ) ‘ 1 . | l
* Significant change from initial cont_rgl period_(;"<0. 05~V(;.‘01) T
Table 5. Hemodynamics: Group [ . (Reinfusion)
- 25+1°C After £ 10min. after After
L Control } cooling } bleeding ! bleeding | reinfusion
Mean S.E. ll Mean S.E. l Mean S.E. i Mean S.E. Mean S.E.
I ! :
Heart rate (per minute) 188 16. 67‘ 101* 18.95 64 5. 89 57** } 65**
Stroke Volume (ml.) 11.2 1. 951 12.1 2.08 5.8* 2. 41{ 6. 3** / 4. 8**
Cardiac Index(!/min. /M®) | 2.55 0. 22: 1.91 0. 42. 0. 36* 0. 202; 0.33** t 0. 75%*
|
Femoral Artery Mean : * I .
Pressur (mmHg) 160 9. 71\‘ 101 13. 32’ 56 23. 92) 58 | 73
Femoral Venous Pressure ‘ i - **
(mmH,0) | 84 9. 52; 83 10. 34. 62 11 041 60 l 77
Pulmonary Artery Mean | | ! | -
Pressure(mmHg) E 6.7 1. 21) 4.9 1. 45} 1.2 1. 62A 0.9** i 3.3
Right Ventricular Pressure | 36.7 0. 58! 33.9 1. 605 18.1 2. 431 o4, 1** | 30.3%

Table 6. Hemodynamics: Groupll. (Reinfusion)
. , Control | After bleeding | 25::1°C cooling| After reinfusion
| Mean S.E. | Mean SE | Mean SE | Mean S.E

Heart rate (per minute) 195 854 148 2344 69*  6.62 50* 817
Stroke Volume (ml.) 10.3 1433‘1 5.1 1.72 5.0 0.82 13.7**

Cardiac Index (//min. /M?) 1.88 0.28 1.32 0.65 0.31 0.06 0.76**

Femoral Artery Mean Pressure(mmHg) 156 9.26 60 5.67 54 9.29 65 12.97
Femoral Venous Pressure(mmH:0) 67 4.89 53* 6. 62 62 5.26 83* 21.45
Pulmonary Artery Mean Pressure(mmHg) 7.8 1.82 1.5* 0.59 —0.2* 0.73 5.6 0.98
Right Ventricular Pressure. Systolic. 28. 8 2.99 17.0* 410 21.5 2,99

(mmHg. ) 1.66 19.8

"'+ Significant change from initial control period (P<0.05~0.01) R
** Mean value of 2 or 3 case

0

— 92
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Table 7. Hemodynamics: Group [ . (Infusion)
Control ‘ after bleeding %giiet diﬁfgter ‘ after infusion 30;:%3'5?5:1“ 3}};?."133?

Mean S.E.! Mean SEE Mean S.E.l Mean S.E.l Mean S.EA‘ Mean S.E.

7. 04‘1 162 872

Stroke Volume (ml.) 13.0 131 4.6* 1.34
Cardiac Index(i/min/M?) 2.29  0.22 0.71* 0.21

Femoral Artery Mean ‘
Pressure(mmHg) 173 10.61 55* 12.57

Heart rate(Per minute) - 193

Femoral Venous ‘ 79
Pressure (mmH0)

Pulmonary Artery % ‘ '
Mean Pressure(mmHg) 111'3 L2 o ¢ 105
Right Ventricular '
Pressure. Systolic. 32.8
(mmHg.)

10.10.  65* 16.29

149 21.6* 4.03

196

1.20*
86* 4.62 95*  7.22

66* 11.90 89

324 167 327 0.53

169 12.20! 184 19.59

6.89 162 11.12
6.6° 0.8 19.7* 151 9.6 0.9 49° 0.9
018 2.91* 025 148 0.17 0.87° 0.23

99* 11.50 105* 9.55

81 1299 80
\

10. 00 12.89

4.0* 0.66 87 104 36° 087 62 110

|
20.8  2.00 29.8 204

* Cignifcant change from initial control period (P<0.05~0.01)

Table 8. Hemodynamics: Group 0. (Infusion)
Control ] After bleeding 125i1°C cooling | After infusion 30‘?;?@@?“
Mean S.E. i Mean S.E. ' Mean S.E. }; Mean S.E. | Mean S.E.
1
Heart rate (per minute) 1 192 10.35; 172 13.12 93 22.12 70* 11.07 61* 15. 50
Stroke Volume (ml.) ' 10.8 2.46 4.2* 1.45 3.6* 1.74 12.1 7.97 10.4 3.95
Cardiac Index(I/min/M) L 83 0.29 0.61 0.17 0.27 0.12 1.90 0.84 0.78* 0.31
Femoral Artery Mean i / s
Pressure(mmHg) 181 13- 42E 73* 12.75 68* 10. 11: 53* 10.55 63* 11. 30
Femoral Venous Pressure
(mmH,0) 71 8.70 56* 7.63 66 13.34 93* 12.59 78 15. 77
Pulmonary Artery Mean |
Pressure (mmHg) 7.7 1.03 1.3 0.3 1.0 0.29 5.7 0.8 4.0 1.52
Right Ventricular ‘
Pressure. Systolic. 34.2 1.57 25.7* 1.70 320 5.40 20.5 3.25 21.5* 1.24
(mmHg. ) i ‘ ;

Hime& e glelM+ AWF 66mmH.Oolxd A
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Table 9. Ventilation and Respiratory Gas Exchanges:Group [ . (Bleeding)
- Control | After bleeding | 3%‘;‘;3(1;%“ ng}ie‘gdiﬁfgter
Mean S.E. | Mean S.E. | Mean  SE | Mean S.E
Respiratory Rate (per minute) ‘ 0 18 w4 30] 29 2 60;% 30 473
Tidal Volume (ml.) 208  16.23 186  30.91 217 9.48 248  16.49
Minule Ventilation (//min. /M?) 3.73 0.26) 3.71 0.371 5.76*°  0.63 6.68*  0.68
0. Consumption(m!/min. /M?) 103.6  11.25 46.4 5.89 93.9 843 91.7 417
CO; elimination (ml/min/M?%) 78.9 4. 131. 4].8* 3.55‘ 68. 9* 3,00i 78.1 4.51
0, Saturaion (%) 92.2 0.55 89.1 3.61 89.7 3.00, 908 3.44
A-V O, difference (%) 5.87 0.29 10.45* 0. 54} 9.43* 0. 45% 9. 66* 0. 60

* Significant change from initial control period (P<0.05~0.01)

Table 10. Ventilation and Respiratory Gas Exchanges: Group [. (Bleeding)
Control | 25+1'Ccooling | After bleeding

" Mean  S.E. | Mean SE. | Men S E.
Respirtory Rate (per minute) 25 2. 82, 19 5.83 10* 313
Tidal Volume(ml.) 201 24. 33 195 22.98 135 30.92
Minute Ventilation (//min/M?) 4.56 0.7 3.60 0. 82 1.31 0. 60
0% Consumption (ml/min/M?) 109.3 10-27 66.5 1.16 25.7* 12.19
CO; elimination (ml/min. /M?) 71. 4 6. 83 60.8 10. 94 13.0* 5.85
0. Saturation (%) 91.3 1.78 90.7 1.37 73.1 6. 93
A-V 0, difference (%) 6. 39 1.03 6.99 1. 17: 4.7 0.92

* Sinificant change from initial period (P<0.0~50.01)

Table 11. Ventilation and Respiratory Gas Exchanges: Group B. (Bleeding)
“ - o - ’-77 Control After bleeding | 25+1°C cooliné ‘-30n(1:i’;1‘;“nagfter 7
‘ Mean S.E. } Mean S.E. Mean S.E. Mean S.E.
Respiratory Rate (per minute) . 21 1. 891 19 2. 65 7+ 4%+
Tidal Volume (ml.) 234 1352 9231  41.43 216" 133**
Minute Ventilation (//min. /M?) 447 0. 421: 3.64 0.55 1.85** 0. 66**
0. Consumption (ml/min/M?) i 113.9 5. 40; 50.5* 5.49/ 39.8** 11.3**
CO; elimination (ml/min/M?) © 83.9 3.31 38.8 2.86] 25.9** 6. 1%+
0. Saturation (%) 9.5 1. 895 90. 1 3.32| 90.7** 60. 7**
A-V 0, difference (%) 6.11 0. 59: 9. 60 1.56] 4.64 1.56; 4.39*

* Significant change from initial control period (P<0.01)
** Mean value of 3 cases
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Toble 12. Ventilation and Respiratory Gas Exchange: Group [. (Reinfusion)
T o hfeeai o 30min. after | After 30 min. after 3 hrs. after
,WEOTXEI,_ 1 ﬁtirfleffff | _bleeding reinfusion  reinfusion reinfusion
. Mean | S.E. Mean |S.E. | Mean |S.E.| Mean SE  Mean |SE Mean | SE
. i i i
Respiratory ; i P
e vinutey 20 L7903 12z | 3% 109 35 779 36 75 30 430
Tida}rﬁi"%“me 179 4.35 140 1211 156 17.25 164 27.80 159 29.07 167 24.00
Minute Ventilation * : *

min. /M) 3.3% 0.29 4.79 0.38 5.48 0.50 4.58 0.10 4.60 0.34 4.59 0.68
Ozronsumption 9.7 513 57.0 3.28 780 839 1055 522 100.5 9.91  88.3 12.28

(ml/min. ‘MH :

CO. elimination - " e i - *

Cml min. /M 733 3.65 39.8 552 ~ 55.0 7.50 781 4.91 728 432 550 5.58
O: Saturation 942 0.95 966 0.63 938 121 916 0.71 943 143  95.2 178
ATV Oy difference 5 90 0.74 11.630.51 1145091  6.640.93  7.28 1.22  10.65 0.82

7o ¢
* Signiticant change from initial control period (P20, 05~0. 01)
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Table 13. Ventilation and Respiratory Gas Exchange:Group [. (Reinfusion)
‘ 25+1°C after 30 min. after o
! Control ! cooling o 1 ) b]eedmg ‘ bleedmg 1 after Temfumo_n
l Mean ‘ S.E. ’ Mean \ S.E. ; Mean ’ Mean I S.E. ‘ Mean i S.E.
Respiratory rate i *r } ‘i b
(per minute) 25 1.67 22 1.34 | 17 4.35 | 20 24
. * *% *%
Tidal Volume 193 2239 | 168 1219 | 146 16.39 | 157 200
Minute Ventilation 5 3 *3
(!/min. /M2) 4.45 0. 46 3.40 0.15 2.850.75 3.27 | 3.12
0. consumption hob ‘ b
(ml. /min. /M?) 110.4 8.13 58.6 15.18 70.4 45.3 | 29.0 23.9
CO, elimination * b
(ml/min. /M?) 82.1 4.82 36.1 12.32 10.0 1.26 12.5 13.3
. ** | "
O Syt 924 0.97 98.0 1.32 81.0 6.21 | 94.3 | 89.9
- : ] *k ok
AV O, difference 146045 | 6.74 0.52 8.46 2.33 5 9.03 A
* Significant change from initial control period (P<(.02~9.01)
** mean value or 2 or 3 cases
Table 14. Ventilation and Respiratory Gas Exchange: Group [. (Reinfusion)
Control ' After bleeding  25%1°C cooling [After reinfusion 30r;?ri]rflilsi2;ter
Mean I S.E. ' Mean ‘ S.E. i Mean 5 S.E. ; Mean I S.E. Mean ]x S.E.
Respiratory rate 2 3 3 54 ' 5 13 s  1e 10"
{per minute) : ' i ' J R ' ‘
Tidal Volume 228 2.2 214 %5.96 §173 32.76 |136 4845 | 184
Minute Ventilation ‘ | K : ’ *t |
<I/min. /M?) ‘ 4.83 0.50 ‘} 5.47 0.51 1.26 0.30 «i 1.24 “ 1.11
0, consumption * b ! 5 Lo h 3
z(ml/min/Mz) ‘ 106. 5 8.39 71.2 839 . 21.8 4.93 ‘ 28.6 | 23.7
CO, elimination b ha ; ¥ P
Cml. /min/M?) 791 732 502 330 ' 153 379 | 19.6 13.6
. H *
O: Sataration 9.6 0.8 | 946 1.8 8.5 304 | 8.0 1490 849
AV Oy difference 602 0.74 968 263 69 02 3% 09 3%

i
/

|

* Significant change from initial control period (P-Z0.05~0. 01)
** mean value of 2 or 3 cases
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Mol e 4472 BF R4, &E 305 3 343 Fol

x #% 507,
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B
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£ 40.6 (P<0.01), 39.1 (P<0.0DDz H®3A i
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Table 15.

Ventilation and Respiratory Gas Exchange: Group [.

(Infusion)

i Control After bleedmg‘ BObT;:dlngter ‘ After infusion %;n&;mfgf‘_3'?;?ﬁ SigtK;'
o L ‘ f"‘fj‘”_‘ 22 ‘ Mean ‘ S. E [ Mean I S.E. 1 MeanJ_S—Ii‘ Mean | S.E. l Mean [ S.E.
Re(sggatrgfr{utgte | 23 347 | 28 256 | 34 361 | 22 303 | 2% 3.8 | 31 4.4l
Tidal yolume 183 37.17 | 167 3279 | 222 33.00 | 220 39.96 | 226 39.78 | 207 26.08
Mirute vonation | 37007 | 4.100.68 669104 | 447099 | 507102 | 588105
Oz(f,ﬁ’,’}f;‘{f,‘f’}ﬁ?) 100.2 10.40 | 69.8 19.02 | 109.4 19.02 | 111.0 20.59 | 100.5 19.87 | 87.9 21.04
Co(zmﬁ‘/i,;“iigj‘{,}?g‘ 7371112 | 56.813.97 | 86.311.47 | 95.019.82 | 6L5 2.37 | 66.2 13.17
0: S‘gf,}f)a““ 8.0 115 | 8.6 150 | 926 185 | 939 207 | 928 279 | 904 1%
AV Gy difference |y 350,11 ] 1043078 8.35046 | 370034 | 662056 ' 16.43 0.38

» Sifnificant change from initial control period (P<C0. 05~0.01)

Table 16.

Ventllatlon and Resplratory Gas Exchange Group . (Infusion)

30 min. after

Contxo] ' After bleeding { 25+1°C cooling \ After infusion i .
. Mean 1 S.E. 1 Mean \ S.E. l Mean l S.E. ’ Mean | S.E. ‘ Mean ’ S.E.
Respiratory rate | o5 9.71 | o4 9.53 : 5 003 | 10 sl | 1 2 28
(perminute) ’ i . ‘ . X | _
Ti?f;]] ‘gd“me 231 27.67 124§ 49.74 | 174  17.59 [215  65.49 | 198  80.76
: | : ) |
e aation 522 0.64 531 113 121 0.3 | 1.97 074 209 1.2
i : : s * , *
O: consumptice 11044 17.14 174 1290 0 201 630 | 406 1700 | 31 2160
! ]

CO, elimination 84.5  14.55 Si 5 9.96 1§ 1 s6r | 2; { 1281 | zg 3 178
(ml/min. /M?) - : : : : & |2 . : ,
0: sataration 933 245 929 28 924 360 8.1 259 79.8 9.68
AV Oy difference 5.87 0.54 1262 121 - 88 146 ' 517 149 544 118

* Significant change from initial control period (P<C0. 053~0. 001>
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#  Reinfusion 5 364 7 517 7'55" 5 0 1 0
» Infusion 5 413 149" 546" 5 o 0
Grovp I, Bleeding 5 | 429 7 521" | i 0 5 0
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S _ -
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