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Effects of hyperoxic-hyperosmotic sodium chloride solution on blood lactate
and arterial blood gas in rabbits with hemorrhagic shock

LIU Kun, LIN Xi-hou
( Department of Surgery , Beijing Jishuitan Hospital , Beijing 100035, China )

Abstract ; Objective To investigate the effects of hyperoxic - hyperosmotic sodium chloride solution ( HHSCS )
on arterial blood gas and blood lactate in rabbits with hemorrhagic shock , and evaluate the HHSCS effects on
hemorrhagic shock resuscitation. Methods  Hemorrhagic shock models were induced in 30 male rabbits. The
median arterial pressure ( MAP ) was declined to 40 mmHg within 10 minutes, then maintained for 60
minutes. The animals were then randomly divided into 3 groups ; normal saline hyperoxic solution ( NSO )
group , hyperosmotic sodium chloride solution ( HS) group and HHSCS group. Sixty minutes later, NSO , HS
or HHSCS 6 ml/ kg was infused intravenously in 5 minutes. Heart rate ( HR) | respiratory rate ( RR) , MAP
and urine drops ( UD ) before shock and after fluid infusion were recorded ; blood lactate ( BL) and blood gas
were measured before shock , 60 min after shock , and 30 min, 60min, 120 min postinfusion. Finally, the
rabbits were killed by bleeding , the lungs were observed in autopsy, and the lung coefficient was measured.
Results HS and HHSCS more effectively raised MAP , enhanced heart function , and increased UD than NSO.
HHSCS group significantly reduced BL. At 60, 120min after infusion, SaO, in HHSCS group was
significantly higher than that in HS group and NSO group ( P < 0. 05) , and PaO, was significantly higher
than HS group and NSO group at 30 min after infusion ( P < 0.05). The lung coefficient in HS group .
HHSCS group was less than that in NSO group ( P < 0.01). Conclusions HHSCS can more efficiently
decrease BL and increase blood Sa0O, and PaO, than NSO and HS did, and is more effective for hemorrhagic

shock resuscitation .
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%M, A A Stat Profile Ultra Y [f. X, 43 #71 /X ( Nova Med-
ical 73 W) K i K 52 #iF AR 52 60min , 25 25 5 30,60,
120 min 45 B 55 30 ik I < 3h Bk 1 48 4 F& ( PaO, ), 3
ik i 440 A BE (S0, ) , 28 vl ik ( BE-B) | A i ik TR &
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B B TLIK. MW )E, & 43P MAP il g [ 7,
RR i 1% , HR )47 A [7] 72 B fin . {2 HS , HSO 41 (¥
MAP ,UD ¥J Bl 5 & T NSO 4H( P <0.01) , &5
60,90,120min HS, HSO 4] HR & % #t F NSO 41 ( P
<0.01) ,{H HS 415 HSO 41 MAP,UD }% HR %% T
WEECP >0.05)(F1),
2.2 HS,NSO 71 HSO 3t 5% i 1% 4k 52 X % 3h Bk BL

Y % N

Jea K 5 5, 45 41 s ) BL R FE &, IR
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21 BL H B B} (8] 4E K 777 3% @ T %, NSO 41 7% i Wi )5
30min B A F M J5, LB W& F W J5 60min,
HSO 41/ BL f# % (9.13 £4.22) mmol /L, § Z (% F
NSO 4/ (13.59 +3.52)mmol/L( P <0.05) .
W J5 120min , HSO , HS 1 NSO 41 fiy BL 4> 31 7 ( 7.83
+3.78)mmol/L, (11.99 +3.55) mmol/L FI(15.
98 +3.55) mmol/L, HSO #H 1y BL & & {ik T NSO Al
HS 41 ( P <0.01,P <0.05) (& 1),
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izt sreH
LT R3E 60 i 10 i 30 iR 60 iR 90 Hi 120
MAP NSO 104 +4 40 59 +5 55 6 51 £6 47 £7 42 +9
(mmHg) HS 108 £5 40 85 +5 82 +5 78 £3 73 £4 70 £57
HSO 105 +6 40 82 +3 78 £2 75 +2 70 27 65+3
RR NSO 35 +4 43 £9 40 +8 40 £9 40 £9 41 9 41 %9
(YK/min) HS 34 +6 43 +8 37 +7 37 £6 37 7 36 £7 36 £7
HSO 355 42 £5 37 +5 36 +5 36 +4 35 4 35 £5
HR NSO 233 +18 209 +19 215 £22 218 £22 213 £21 204 £21 194 +21
(¥/min) HS 232 +8 200 12 218 11 226 x11 231 107 226 +9° 218 =107
HSO 229 +8 203 £7 225 12 231 £ 11 233 + 87 226 =87 220 =97
uD NSO 41 0 11 0 0 0 0
(3% /min) HS 41 0 943 7 +4 5+2 4x1 4x1
HSO 41 0 83 71 61 51 4x1

T+ 5 NSO #ILEL, P <0.01
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¥R E®T NSO M HS 4 (P <0.01, P <0.05)
(£2)(K2,3),
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R A%, o SBC Al BE-B 54K 58 60 min i £ b 42, 22
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7R il fige ) 0T D NSO 4 il Ah W i K, i 2 [
{7 TR RTINS A N SR IR R 1 e AN
Fe gt s HS A1 HSO 21 i 4 WL 2= 46 , 38 % 2R B, D) T 4%

5 K PEAK 7 K it BE-B Ay A5 {1k

T R WAEBE AL . NSO, HS |, HSO £ 41 fili 5 $ 4K
WH4.50 £0.49,3.82 +0.37 fi13.86+0.59,
For NSO 21 19 il 2= %W S /& F HS Fi HSO 4 ( P <
0.01), 1 HS 1 HSO 41 ] 2% 5 G B &,

R2 R MR R T K AR B ko R A2 A

LA ) B 25 (min)

izt Vil
PR FEHT k5 60 il 30 iR 60 g 120
Sa0, (% ) NSO 97.65 +0.94 98.65 +0. 80 98.67 +0. 66 98.57 +1.01 98.32 +0.81
HS 98.05 +0.90 98.50 +0.99 98.37 +0.95 98.51 +0.57 98.63 +0. 65
HSO 98.14 +1.25 98.57 =1.19 98.84 +2.2 99.57 +0.93V-3 99,61 +0.89%
Pa0, (kPa) NSO 13.58 +1.43 17.11 +2.46 16.19 +1.26 18.20 +3.07 18.13 +2.75
HS 14.23 £1.08 16.78 +1.84 17.25 £1.55 17.50 £1.65 18.91 £2.72
HSO 13.73 £1.73 17.05 +1. 14 18.61 +0.782 18.17 +1.77 18.78 £2.43
pH NSO 7.393 +0. 052 7.292 +0.045 7.291 +0. 060 7.298 +0. 055 7.252 +0. 050
HS 7.409 +0. 041 7.267 +0. 066 7.223 +£0.083 7.265 +0. 080 7.263 +0. 059
HSO 7.388 +0. 034 7.297 +0.057 7.253 £0.078 7.287 £0.091 7.310 +0. 080
SBC ( mmol/L) NSO 27.91+1.77 19.99 +1.84 19.60 £1.80 18.91 +1.79 16.81 +1.53
HS 28.68 +3.43 19.91 +1.97 18.07 £2. 14 18.57 +1.66 17.67 £1.74
HSO 27.53 +£3.36 20.48 +3.96 18.54 £3.72% 19.02 +3.68 18.44 +3.57
BE-B NSO 3.85+1.90 -5.61+2.11 -6.59 +2.09 -8.02+1.83 -10.54 +2.95
(mmol/L) HS 4,78 +3.43 -5.96 +3.59 -8.08 £3.25% -8.01 £2.93 -8.613.21
HSO 3.38 £3.67 -4.94 +4.98 -7.36 £4.84% -6.97 +4.11 -7.45+4.34

5 NSO 4l H#%,1) P <0.05,2) P <0.01;3) 5 HS 4 4K, P <0.05;4) 54k 5 60min i &5 H AL, P <0.01
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Sa0, F1 PaO, J& Il < 4 #r A9 & 22 45 45 , BE [ Bt
MPEHEERESHWEMYHEEMRAN LD, A
B 2k & B, HSO % HS FiI NSO Rt W g & M 42
Sa0, Fl PaO, ., X & W] 7€ [W] 45 & {4+ T , HSO fig In] 4
ML 2 0 R, A 2 B AR S, AT A R
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T3 A iR W8 F, f A HS A HSO J5, 41 K e
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38 A B R K — A7 e R T U TR O R M AR
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MW, X ARESmAERPEAE X K kdE,
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AT Bl HY i HY 85 5 A 09 m ok
fly CL™ 254, 7= /£ %k R HCL, fff SBC 1 BE-B — i
A o 2 i LD R s AL B — I R AN A
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O; W E M . (4) D5 B il 77 3 7 3 05 . #h 45 18
s lOT I FEAIE 52, AT A 2R WA AR U 9 IR 1
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