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Impact of pressure on early resuscitation after uncontrolled hemorrhagic shock in rats
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ma Burns and Combined Injury Department 2 Institute of Surgery Research Daping Hospital Third Military Medical University

Chongqing 400042 *Department of Trauma General Hospital of Tibet Military Command Lhasa 850007 China

Abstract Objective To compare the effects of different pressure on early resuscitation of rats with un-
controlled hemorrhagic shock UHS . Methods UHS was induced by transecting a branch of splenic artery.
Forty-eight Sprague-Dawley rats were divided into 6 groups n =8 in each group according to different early
resuscitation pressure mnon-resuscitation control group 40 mmHg group 50 mmHg group 60 mmHg group 70
mmHg group and 80 mmHg group. When the mean arterial pressure MAP reached 40 mmHg after injury hy-
potensive resuscitation was done to maintain MAP at different level in each group for 1 h with lactated ringer’ s
solution plus hydroxyethyl starch 2:1 . No fluid was infused at this stage in control group. Then the splenic
artery was ligated and animals in all groups received all-out resuscitation for 2 h. Hemodynamic parameters
blood loss hematocrit blood gas values hepatic biochemical parameters and survival time were monitored.
Results  Blood loss in 60 70 and 80 mmHg groups was significantly higher than that in the other 3 groups.
Survival time of 50 mmHg group was significantly longer than that of control and 80 mmHg groups. Hemody-
namic parameters in 40 80 mmHg groups were worse than those in 50 60 and 70 mmHg groups. Acidosis in
70 and 80 mmHg groups was less severe than that in 40 mmHg group. Hematocrit in 40 - 60 mmHg group was
significantly higher than in 80 mmHg groups. Hepatic biochemical parameters in 40 mmHg group were signifi-
cantly higher than those in 50 60 and 70 mmHg groups. Conclusion In early resuscitation after UHS high
pressure increases blood loss and shortens survival time but low pressure restrains cardiac function and aggra-
vates liver damage. So 50 —60 mmHg is the appropriate pressure.
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TBIL ALT
uncontrolled hemorrhagic AST 180 min
shock UHS 4h
UHS
: 50 mmHg
N IR 1.5
xxEs SPSS 13.0
6% HES 200/0. 9% NaCl 2:1
UHS
LR + 40 2
LR + HES200 UHS 21
60 70 80 mmHg 40 50
mmHg P <0.05
50 mmHg 80
mmHg P<0.05
1 70 80 mmHg 40 50 60
1.1 mmHg P<0.05 40 50 60 mmHg
IR 6% HES200/ P>0.05
0.9% NaCl P>0.05 1
ML785 USA 1 X ts
B. Braun /
1.2 min ml ml
sD 48 14 ~ 16 0.39 £0.04%>  64.5 +57.1
40 mmHg 0.47 £0.04%¢  281.5+184.29 3.74 £1.57% 9.43 +5.74
231.8+12.5 ¢ 50 mmHg 0.52 £0.10°7  476.8 +217.6 4.34 +4.34%> 6.21 £2.01
1.3 60 mmHg 0.69 +0.14®  371.7+210.1¢ 8.03 +3.02%10.65 +3.80
SD 39 70 mmHg 0.84 £0.15*  300.4 +184.99 14.04 £6.58* 9.80 +2.19
30 mg/kg 80 mmHg 1.01+0.16  144.4+132.1 21.80+3.35 11.50+2.29
mean arterial a P<0.05 80 mmHg b P<0.05 70 mmHg
pressure  MAP ¢ P<0.05 60 mmHg d P<0.05
10 min
1 2.2 MAP LVSP
3 LVEDP
@ 1 R60 40 50 mmHg MAP 60 70 80
MAP MAP 5.33 kPa 40 mmHg mmHg P <0.05 H60 50 mmHg
LR +6% HES200/0. 9% NaCl 2:1 MAP 80 mmHg P <0.05 80
MAP mmHg MAP P >0.05
60 min @ LVSp R60 40 mmHg
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Het BH R60 HI20 H240 P <0.05 HI120 40 mmHg
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2 MAP LVSP LVEDP mmHg x +s
MAP LVSspP LVFDP
BH R60 H60 H120 BH R60 H60 H120 BH R60 H60 HI120
40 mmHg 115.9£13.8 40.4 +1.5%¢ 84.4+11.2 79.8+18.6 137.5+19.5 76.5+6.2> 112.2+13.2 103.2+28.1 2.7%8.1 0.4+2.8° 2.0+2.5 52x4.4
50 mmHg 115.4 +15.4 50.8 +3.4%> 91,8 +5.5¢ 93.7+10.4 139.5+15.8 85.9+13.8 116.5+18.1 111.5+15.8 1.0£11.6 0.5+3.9° -0.5%3.6 —1.0x4.42
60 mmHg 115.8 £16.4 59.9 1.5 86.8+5.4 85.7+12.2 136.5+14.2 98.0+22.3 115.4+7.5 106.4+12.5 7.1+3.1 2.3x1.7 3.4+4.5 -0.1x1.5
70 mmHg 114.5 +11.9 69.8 +2.4 88.8+6.4 91.7+7.4 143.9+24.1 108.7£22.1 113.4+17.1 112.5+13.5 5.0+4.9 4.1+2.3 5.3£3.6 5.8+2.8
80 mmHg 114.7 £14.5 63.5+1.9 77.4+3.7 80.4+7.7 138.6+18.5 93.6+14.1 110.7+8.5 106.2+7.3 1.6+13.4 7.5+8.1 2.4+1.0 5.5+4.7
a P<0.05 80 mmHg b P<0.05 70 mmHg ¢ P<0.05 60 mmHg d P<0.05 40 mmHg
3 +dp/dt,,,. mmHg/s x s
+dp/diy, —dp/dt,,,
BH R60 H60 H120 BH R60 H60 H120
40 mmHg 4200 +1 383 2 506 £202 3 247 £595 2 374 £842 -3751 =1 064 —-1928 +368 -2 773 £387 -2 249 +861
50 mmHg 4430 +614 2 391 £926 3439 +857 3 543 630 -3 797 £851 -2 172 £830 -3222 +617% -3 039 £4212b¢
60 mmHg 3 883 +760 2782 £774 3 651 806 3 514 £620% -3 512 £594 -2212 +873 -2 825 +424 -2 590 £333
70 mmHg 4030 +1 303 30521091 3 188 =1 065 3 587 £478% -3858 1109 -2 152 £634 -2 313 468 -2 155 149
80 mmHg 3962 +1 286 2593 729 2 631 +348 2 381 £219 -3 610 +837 -2 028 £428 -2 297 203 -2 028 182
a P<0.05 80 mmHg b P<0.05 70 mmHg ¢ P<0.05 40 mmHg
2.4 pH BE LR +6%
R60 40 mmHg pH 7.17 £0.17 HES200/0. 9% NaCl
70 mmHg 80 mmHg 7.35 1 UHS 6
0.08 7.36+0.05 P<0.05 R60 60 mmHg
BE -4.39 +12.37 40 mmHg 60
BE P >0.05 mmHg 50 mmHg
2.5 Het 40 ~70 mmHg
R60 40 ~60 mmHg Het 80 mmHg 80 mmHg 50
0.18+0.04 0.20+0.03 0.16+0.03
mmHg 4
0.10+0.04 P<0.05 ;
2.6 50 ~70
180 min 40 mmHg ALT  TBIL
50 60 70 mmHg P<0.05 4 mmHg
50 mmHg 60 min
1 180 min s 80 mmHg MAP 120
ALT U/L AST U/L TBIL pmol/L .
40 mmHg 242.2 +175. 1 993.6 £682.5 18. 7t 16.5 mn LVEDP B dp/dtmax 80 70 40 mmHg
50 mmHg 106.5 +60.9? 382.1+238.5 4.4+0.9°
60 mmHg 88.8 +44.6* 394.5 £247.4 4.8+1.2%
70 mmHg 61.7 £11.5% 379.4 £138.5 4.1x1.7*
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