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Tab 1 Surviving time and survival rate (T =4 5

Amount of blood )
Body . suvival rate
. loss (percentage  Surviving
weight . at the end
of total blcod ume (h)
(kg) of 12th h

volume) %4

HSC(n =8) 14.5613.42 20. 065, 27 24, 02+8. 64> > 87.5”

NS(n =6) 13.83£3.24 19.62+4.11 6.20+4.17 16.7

¥, P<<0.01.%. P <0.05

BH A HS 3 NS 5 30 min EE E MK 2 h.HS K
MAP BERBE . ENSHHUR . HERAESFHFLEEIEFE
EHEED (P <001, P<0.05), HR #41 HS A RE,
FREMMHESG 2 b # HBE 153 b/min, EERF NS4 129 b/

min( P 0. 05,
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TERB 4 000 m IR E K T.HS 5 NS Azm
PaO, 2 5% 5. 473-0. 28 kPa 1 6. 16+ 0. 96 kPa.PvO, 4 8%
3.10%0. 44 kPa f1 3. 794:0. 52 kPa( P >0.05) , FA R R &S
HAZHYH PaO,.PvO,.Ca0,.Cv0,.0,UR.Sa0, &5 SvO, %
FiHFEHXEFER. HS R NSHEIT/EHE 30 min K,HS
A PvO,.Cv0,.Sv0, M O,UR FHHKE Em 3T Bl , 5

NSHHUBAEBERFHBENER (P <0.05 5 P <0.01
=2,

FHREFE, W43 8 pH.AB.BE MBS E LU E
#ER. BBITHEH 30 min K, A\ HS 3109 pH.AB Z ¥ H
®,—BE Z2#i@ L, FWILS ¢h MEEEEEREGE D, &
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Tab 2 Alteration of blood gases, before and after treatment ( 7 + 5 )
PaO;(kPa) PvO,(kPa) CaQ;(ml%) CvVO(ml%) O, UR(%) Sa0:( %) Sv0, (%)
N HS(n =8> 5.47+0.28 3.10+0.44 16.9+1.4 8.91+1.4 47.0+7.3 81.5+6.3 44.34+8.1
Contrel NS(n =6 6.16+0.96 3.7940.52 15.7+£3.5 9.94+2.5 37.0+8.4 84.2+%5.9 44.21+8.6
After bled HS(n =8) 8.7240.69 3.14+0.41 16.241.3  6.4%x2.1 60.6+£12.9 93.7+1.5 36.7+12.4
60min NS(n =6) 9.46+0.82 3.3440.74 14.8+3.4  5.3%2.5 62.8+18.4 93.6+1.6 35.7+18.8
After treatment HS8(»n =7) 8.61%£1.00 4.2440.98%* 13.6+£1.0 7.742.8%®  43.7+18.5* 90.74+2.6 50.9+16.1**
30min NS(n =5) 8.95+2. 87 2.7010. 44 11.3+3.7 2.9+1.0 70.1+21.6 82.0+21.9 21.3+4.5
After infusion of HS(» =8> 5.971+0.59 3.84+0.53 13.3+2.8 8.042.1* 39.8+8.7% 83.34+4.6  49.8+8.5%
blood for 2 h NS(n=5) 6.7241.90 3.5640.84 9.00+5.1 4.5%3.6 53.4410.2 71.1424.6 33.9+8.8
X P <C0.05, ¥X. P <C0.01 (O, UR=O0, uptake rate)
£3 ATNSHAMESHHXE
Tab 3 Alteration of the acid-base parameters before and after treatment (T + s5)
pH AB(mmol/L) BE(mmol/L) Hb(g/L)
HS(»n =8) 7.471+0. 069 13.05+ 2. 83 —8.55+3.69 12.304£0. 94
after bled 60min
NS(n =86) 7.3940.078 12. 18+ 3. 87 —11. 00+ 3. 69 11. 154 2. 59
HS(n =7 7.319£0. 084 11. 86+3. 33 —12.0444.36 10. 61+0. 94
after treatment 30 min
NS(»n =5) 7.26410.182 10. 061+ 2. 59 —15.58+4.75 9.86+2.17
HS(n =8) 7.44240.081* 16. 74+ 3. 74 —5.2845.05* 11.31+1. 95
after infusion of blood for 2 h
NS(n =5) 7.226+0.173 11. 40+ 3. 37 —14.62%6. 10 8.841+3.05
X . P <0.05
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BIRRERGF THRMERTEERER BE
B OSE RS POR W MES R o E UL 3Rk R E
LERHMEROE HHR Y ATE R R R BB
H2Z— GEFR AV M T BRI 4 000 m BR A
HREFRG TR EMRE RMEKRTHPEE, LR
THS 5 NSHBITRR. 4REKYW.HS TR RE
Lo S TR B I B0 AL BRI L K A S
MR BTG E . IR B0 SRR , 0L 7T A
538 D I 49 B T UK BE 4 3R LSO R 0 0 B ARG I
BAE RN (HHS XM E R & Rl

Velasco %418 T 76 R 9 2 MM R S BF 52 7 .
FkE A 08 7. 500 FALBUHL . W] R B 3 Bk P 8
B, O H B 7O IR B A R, SE3 R Y BE
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MIEW AR ERIM R A%, Reinhart £ K
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REHH 0.466+0.12 L/min 1 ZE 0. 885+ 0. 401
L/min( P <0.05), kP EF+ 2 9. 321+2. 37 kPa
(P <0.01) . 5 IR, Cvo, BT T T 15775 30 min
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Study of the effects of hyperosmotic saline to improve blood gas and acid-

base parameters in high altitude hemorrhagic shock in goats

Yang zhongqgiang, Zhang Guobin, Zhou Yongjin, Luo Decheng, Wang Junyuan (Department of Pathophysiology,

Third Military Medical University, Chongqing, 630038)

Abstract Fourteen goats were randomized into hyperosmotic saline group (HS. » = 8) and normal

saline group (NS, n =6). All the animals were expposed to a simulated 4000 m high altitude in a hypobaric

chamber for 24 hours and then hemorrhagic shock was infflicted to them with bleeding through the femoral

artery to maintainn an mean arterial pressure (MAP) off 5. 5040. 32 kPa for 60 minutes. Hypeprosmotic or

normal saline 4 ml/kg was adminnistered respectively. It was found that in HS group. cardiac output. MAP.

Cv0., AB, and BE were gradually restored to the control value. The survival time and survival rate of the

HS group were higher than those of NS group. It is believed that hyperosmotic saline administrationn in high

altitude hemorrhagic shock can increase the plasma level of sodium ions. expand the circulating volume of

blood and increase oxyge delivery to the tissues to minimize the outbreak of metabolic acidosis.

Key words shock, hemorrhagic; altitude; hypertonic solutions; blood gas analysis: acid-base equilibri-

um; goats



