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Effect of hydroxyethyl starch and Ringer’'s solution on splanchnic perfusion in dogs with septic shock
YANG Yi, QIU Hai -bo, LIU Song ~qgiao, CHEN Yong —ming, LI Na, SHEN Ju - fang, LI Jia - giong.
Department of Critical Care Medicines Zhongda Hospital and School of Clinical Medcine, Southeast
Universitys Nanjing 210009, Jiangsu, China

[Abstract] Objective To investigate the effect of 6% hydroxyethyl starch (HES) and Ringer's
solution (RS) on splanchnic perfusion in dogs with septic shock. Methods Twenty —four mongrel dogs with
septic shock induced by lipopolysaccharides (LPS) were randomly divided into two groups: HES group and
RS group. Dogs of each group received an intravenous infusion of HES or RS (1 ml * kg™ * min™") for
60 minutes, followed by normal saline for 180 minutes with same infusion speed. Parameters of
hemodynamics, oxygen dynamic, and splanchnic perfusion were monitored at 0, 30, 60, 120, 180,
240 minutes after basic measurements (pre —LPS). Results (@ After LPS infusion, mean arterial pressure
(MAP) and cardiac index (CI) lowered significantly (P<(0.05). Compared to that of 0 minutes, MAP and
CI were elevated by fluid therapy in both groups, but there was no difference between HES and RS group.
@ Compared with pre - LPS, oxygen delivery (DO,) was reduced, arterial blood pH lowered and arterial
lactate level increased markedly at 0 minutes (P<C0. 05). DO, increased by fluid therapy in both groups, but
DO, was higher in HES group at the same time points (P<0.05). Compared to 0 minutes, arterial lactate
levels were lowered at 180 minutes in both groups. 3 Mesenteric blood flow decreased after LPS infusion in
all animals (P<C0.05). Mesenteric blood flow increased after HES infusion, at the same time intramucosal
pH (pHi) was elevated and Pg ~aCOQ, decreased significantly (all P<C0.05), but they showed no difference in
RS group. At the same time, mesenteric blood flow and pHi was higher in HES group than that in RS group.
Conclusion Both HES and RS could improve MAP and DO, in dogs with septic shock, but the effect of HES
was better than RS on splanchnic perfusion.
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Table 1 Effect of HES and RS on hemodynamic parameters in canine with septic shock (x+s,n=12)

5 a5 B A 0 min 30 min 60 min 120 min 180 min 240 min
HR(K /min) HES# 128.04+ 33.0 115.0+£32.0  108.0+ 28.0 105.0+ 23.0  99.04 23.0  93.0+ 23.0* 94.0+ 25.0*
RS#  130.04+ 15.0 108.0+£20.0  107.0+ 19.0 105.0+ 17.0  96.0+ 14.0  92.04+ 12.0* 85.0+ 8.0*
MAP(mm Hg) HES#H  90.0+ 15.0  47.0+ 6.0%  81.04 15.0* 90.0+ 16.0  96.0+ 16.0% 95.0+ 21.0*  93.0+ 19.0*
RS # 91.0+ 16.0  45.04+10.0%  73.0+ 20.0* 78.0+ 23.0* 88.0+ 23.0* 98.0+ 22.0* 96.0% 24.0*
CI(L+*min~'-m~2) HES#4 2.8t 0.8 1.7+ 0.6% 4.4+ 1.4 5.1+ 1.7  4.4% 1.9* 4.2+ 1.4 40t 1.0*
RS 4 2.8+ L1 1.8+ 0.6% 3.8+ 1.6* 4.1+ 1.6* 4.0+ 1.6~ 40%f 0.9* 3.6+ 0.6*
ITBVI(ml/m?) HES# 443.0+ 85.0 374.0+65.0  569.0+ 93.0* 656.0+154.0* 584.0+140.0* 757.0+404.0* 671.0+158.0*
RS#  545.0+248.0 432.0+77.0  491.0+147.0* 548.0+206.0* 589.0£207.0* 641.0+192.0* 641.0+212.0*
CVP(mm Hg) HES# 7.0+ 3.0 6.0+ 5.0 8.0+ 4.0 11.0+ 4.0" 12.0+ 5.0* 9.5+ 3.0* 9.0+ 4.0"
RS 4 7.0+ 2.0 8.0+ 3.0 10.0+ 3.0  10.0+ 4.0  12.0+ 6.0* 11.0f 3.0* 13.0+ 5.0*2
PAWP(mm Hg) HES#H 6.0+ 2.0 6.0+ 3.0 9.0+ 3.0" 12.0+ 4.0* 11.0+ 4.0* 12.0+ 3.0* 11.0+ 3.0*
RS 4 8.0+ 1.0 8.0+ 1.0 10.0+ 2.0  11.0+ 3.0* 12.0+ 3.0 13.0f+ 4.0" 12.0+ L.0*
. 5HRA A HE . ¥ P<0.05;5 0 min Bf 3 * P<C0. 05; 55 HES At . 4P<<0.05
# 2 HES fIRS HBMARERLSERBRABSBEEEHORM cLs,n=12)
Table 2 Effect of HES and RS on oxygen dynamic and splanchnic perfusion parameters
in canine with septic shock (x+s,n=12)
#h A5 B 0 min 30 min 60 min 120 min 180 min 240 min
DO,(L+min=2-m~2) HES#  420.00+41.00  221.00+48.00% 552.004161.00*  475.00£153.00*  417.00£120.00*  456.00£79.00%  320.004113.00
RSA  391.00499.00  218.00+54,00% 331.004£114.00% 4 337.00% 96.00* 2 319.004 75.00* 4 318.00+74.005 254,001 58.00
VOx(L-min—2-m~2) HESH  127.00434.00  86.00+13.00  105.00% 61.00 68.004 16.00*  68.004+ 19.00*  73.00£28.00*  60.004 10.00*
RS#H  103.00428.00  73.00+27.00  8L.00% 29.00 71.00% 20.00 62.00% 20.00 59. 004 15.00 53.00+ 10.00*
K pH HES 4 7.321 0.06 7.23% 0.07% .21+ 0.08 7.26% 0.06 726+ 0.07 7.29% 0.07* 723+ 0.06
RS4 7.31% 0.07 7194 0.09% .17+ 0.07 .21+ 0.0 .21 0.04 7.21% 0.058 7.19% 0.06
M Lac(mmol/L) HES 4 2.50% 1.10 3.80+ 1.10%  4.10+ 1.60 3.60% 1.40 3.00+ 1.10 2.30% 0.90* 180+ 0.80°
RS 4 2.50% 0.60 3.90+ 1.50%  4.00+ 1.80 3.90+ 1.80 3.30+ 0.30 2.70+ 0.80* 2.10+ 0.90*
BEBMRKE (mi/min) HESH  120.00434.00  70.00435.00%  92.00% 43.00  100.00% 40.00*  101.00%+ 33.00*  83.00+42.00 88.00+ 44.00
RS 4 125.00£58.00  68.00+£22.00%  62.00% 21.002  53.004 26.005  53.00+ 7.002  39.00£17.00%4 38,00+ 22.00" 4
Pg-aC0,(mm Hg) HES# 6.00+ 5.00  43.00£37.00%  29.00% 14.00 21,00+ 18.00%  24.00+ 21.00 29.00%16.00 31.004 20.00
RS#A 11.004£16.00  38.00422.00%  38.00% 23.00 36.00% 16.00 53.00% 24.005  57.00425.00%4  47.00% 19.00
pHi HES 4 7244 0.08 6.93+ 0.20%  7.03t 0.13 7.08+ 0.13* 709+ 0.17* 7.044 0.16 700+ 0.17
RS#A 7.22% 0.13 6.94% 0.20%  6.92 0.20 6.9+ 0.158 6.83% 0.182 6.81+ 0.165 6.84+ 0.138

L SEBARE ¥ P<<0.05;4 0 min B H3 . * P<0. 0555 HES 4 i 4P<<0. 05
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BR,HES AEREE HE 60 min Fl 120 min ff38
M B B 7=, [ B £ Pg - aCO, &K pHi #3
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BR Py R 2% B B ER Pg - aCO, f1 pHi IR HIXE 3
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BRETIRAEYE. X5 Silva FUHHRER—E.
HulgeRE R AR P REEFHEBAE, B F
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F3E ML K AL Jo B M R A K

B2 BB W IR A AT A R R AR SE
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A, 7 5 P BE 45 E, A FREMR ALY IE.
5 RS W HES AJREE A A T RN EEEASE,
EE M -
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