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The study of shock states using microcirculation or vascular endothelium as
relevant indices
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The effects of hydroxyethyl starch (HES) on microcirculation, central
venous oxygen saturation (Scv02), and the central venous-to-arterial carbon dioxide gap (dC02) are
studied in a rabbit model of hemorrhagic shock for elucidating the advantages and drawbacks of
resuscitation with HES compared with crystalloids. An ear chamber and sublingual mucosa were used
to examine blood vessels by intravital microscopy. Hemorrhagic shock was induced by removing nearly
half of the blood volume. Rabbits received 100 mL of HES by intravenous infusion after blood
hgg%ing. The other rabbits (control) were intravenously given 200 mL of normal saline solution
Evaluation of the effects of the fluid therapy on the microcirculation, Scv02, and dCO2 in a rabbit
model of hemorrhagic shock showed that the intravenous infusion of HES maintains the peripheral
circulation, adequate tissue oxygenation and perfusion better than does NSS infusion.
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Table 1 Changes in mean arterial pressure, ScvO,, dCO,, lactate level, hematocrit, PaO, and oral temperature

NSS group HES group
After After After After
Baseline Baseline

withdrawal infusion withdrawal infusion
MAP (%) (n=22) 100 263 +6.7* 70.0 £ 7.1* 100 24.8 +4.2% 96.5 + 6.37
ScvO; (%) (n=8) 100 323+10.5%  51.6+4.5% 100 31.9+153*%  87.5+791
dCO, (mmHg) (n=8) 53+1.5 9.9+3.5% 89+2.1* 51+1.4 10.6 £2.3* 58+131
Lactate (mmol/L) (n=22) 1.6 +0.6 4.5+ 1.9% 5.9+2.2%* 1.8+0.6 4.8 +2.0% 1.9+0.71
Hct (%) (n=22) 35546  26.6+6.0% 20.6 + 4.8* 35041  26.0+4.6% 16.5 + 6.4*
PaO, (mmHg) (n=22) 144 +£21.7 127 £20.8 112+ 16.9 139+£242 127+21.7 118 +18.3
Temperature (C) (n=22) 37.1+£0.8 36.8+0.8 36.5+0.7 37.1£1.0  36.6+0.8 36.3+0.8

All data are expressed as means = SD. MAP, mean arterial pressure; ScvO2, Central venous
oxygen saturation; dCO2, central venous-to-arterial carbon dioxide gap; Hct, hematocrit;

PaO, arterial PO2. *P < 0.05 versus the baseline value; 1P < 0.005 versus the NSS group.
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3.5+2.4 ml/kg/hr HES 7.1+£3.2 ml/kg/hr
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