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# X EERRNR, BISAEELKATE GHE, n=5) MEBHKBITA (S
#BA, n=6) ., THEBIFR 4 coom SHEBRARET, BRI, HEHRTYLEES 6,00
+0,27kPa, %ﬁlﬂ:ﬂ(?somm%. FRABKME10mink, 2R AU Y115 1/108Y /R0 2
KRR (7.5%) o LREMH, SiSHm TR MBI & 4 T 20 b th % 3y
HIFHEIKE (MAP) MAZKSEE (LVSP), #iAsiER Ak LFm3 (LV-dp/dt max),t
RGN MAREEEER, 705 HRE SR SRR &4 T duik kv ML RN 0 i Th b
HAVHI W68 5559 A 1 e 088 F-oRk S 1958 COLIS 48 0 AP 3 L AT 75 3G
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BEBRESAET, Rt AEREHRIE., BEMBOEE BTSN, REFEH
RN EY: SVFBXIER, 5 R B R0 T Rtk R LA b R E, FEr R
JEEEER S, SERBENTREEXSMAHTAG RN AT BFEHRRO®,
KXBWIET M FE RGBT BIA T EBIEHR 000m 24 5 E E & S 5 m ik k55 1%
REEBTREAL .

1 # B S5 H5 &

P RREERRIIA, hE1.95kg~2,50ke, FAYL 4 AAEEEKEITE CEH4, n=5) MSSHK
BITE (EEE, n=6) . EARMEERN, BI3m/s#ir FFR2IT1E4 000mTE, 267 20min/E,
BESWMMKEASWRELLLZS (1mi/ke) BB, 4 B FEIK, BALLELE, 1 5 6% (TP-
01Ty 5 SEREMK, BACIIKSE, EHPmEAMEfinsess (TP-101T) . FI% i 470 #Y (RM
6200 NIHON KOHDEN ) g% k4 FE (LVSP) |, £ % 4F 2k [E (LVDP) | Z&Z EER Kk [ F®
(LV+dp/dt max) | BhEkWz%IE (ASP) | §F3KE (ADP) #1459 & (MAP) , 2B bR, H
KB (641081, LW AITEIT) BEMF S . SE, FmS4 41 (ABL-3,RADIOMLETER
COPENHAGEN, DENMARK) W& MK Stk KBRS, S ERHK, BA DS, S0 E
BAREK. SRBIKEA1%FE (1ml/ke) 3.

TRBMET Y, REsmin, WEEIBRENRMAT E M H, SRIMEQET L, F10minkiE
WAPRE=6.00%0,27kPa, WM IKFIIE, EMAPHERTHKT60min, 35FR M MM 5104 ShklE S
KR Z A, BEE, 450 M A B K @1/108 4 B KSR 755 thilk, i0sk20min & SASP, ADP,
MAP, LVSP, LVDP, LV+dp/dt max, WEERA LR ITF120min 75753,
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SRASTHRARREMD & 5 5 A £ 0 8 1 29,1%F032,0%, B4, ﬁjﬂlﬂ?ﬁu%#ﬁi '
(P>0,05) . HRMEZEIE 60min K, MHAZYYMAPEARZF6,0040,27kPa, i H MY
EETREY, TH104 BRERAMNLREBELER(P>0,05), HATEES SakE %205}%‘*#315.
ANMMASPSMAPHER TS A, S41% b i, HEADHUMAP (B 1) E4BEREER
R (P<0,05, P<o0.01,% 1),

WirE, BHELVSPHBME, S510miof20min KAS AL EN ELEHEEE2S (P<0,05,
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Al EANMBERhLENEL (XL5x)
Tab, 1 Alterations of arterial pressure before and after treatment(x +sX)

after bleed (min)

__ after treatment (min)

70 3 10 20
& (NS) 9,4341,31 8,57%1.45 9.5241,20 9,28+1,18 7,79%1,80
miha (HS) ASPPD o et 15 nz01.17  12.36F1.76 12,941,610  11.8541.42
%#A (NS ) pkpay 5.63%0.20  5,00%0.76% 5,7240,64% 5,28:£0,38%* 4,19%0,50°
i (HS) 5,697+0,18 7.18%0,36 7.47%0,62* 7.9440,48 7.5530,46
WA (NS) pppcgpay 4.05%1.18 3.58%+1,36  4,28%1,43  4,22%1,24 2,851 17
EHA (NS) 3.3340,54 4,15+0,57 4,9930.78 4,63%0,56 4,1630,44

¢p<0,05 #ep.20,0]

NS=0,9%NaCl solution treated group, HS=7,59%NaCl solution treated group

A2

ERMBELERBERLERRK EARAG TR (Xt5x)

Tab,2 Alteration of LVSP and LV dp/dt max, before and after treatment(Xx +sx)

after treatment (min)

before
treatment 3 5 10 20
LVSP NS 8,11:':0,677 7.21+1,37 8,45+ 0,79 8.11%0.47 6.0540,56
(kPa) HS 8,1840,59 9,8040,70 10,85+ 0,92 10,791+0,.68*  10,0830,70%
LV+dp/dt NS 98,70% 8.99 95,30419,.21 113,95418,38 96,07413,02 75.28+15.80
(kPa/sec) HS 85,85410,16 119,27419.79 123.28+14,91% 125,45321,78%* 134,76:119,88%¢
*p0,05 *3p 0,01

NS=0,9%NaCl solution treated group, HS=7,5% NaCl sclution treated group
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Fig, 1 Alteration of the mean
blood pressure
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B 2). #5755 LV +dp/dtmax g5 LVSP #H—% (&2, @3, #THE, HARK LVDP 5
LV-dp/dt maxEHEER (P>0.05) ,

Bk G T LM ase0 koK, MBEME TREATRIE, @ETREATHN, B24 5480
BWRGITEEN, THFES1005E, 58 0% NE FIRE H135,612,87mmol/L, & HAMKES
BTIRIEAH145.843,16mmol/L (K3) , FHLLE, RAffREER (P<0,05) ,

A3 GANMEBREH, WRAHERL (X Ls¥x)
Tab,3 Alterations of the concentration of sodium ion and potassium ion
in plasma, before and after treatment(x +sx)

before bleefi _ after bleed (min) treatmzittznin)
0 30 60 10

Concentration of Na*+ NS 134,0-4+4.18 135.2-+2.,99 138.4+1,40 138.2%3.54 135,61%2,87°
in plasma (mmol/L) HS 139,8-2,98 138,7+2,31 138,8+3,30 140,0%2,73 145,8+3,16

concentration of K- NS  2.6%0.17  2.,9%0.21  3.5%0.45  3,430.60 3.5%0,55
in plasma(mmol/L) HS 2.540.16 2.8+0.16 3.1+0.35 3,3+0.49 3.1%0,53

P<0.05,NS=0,99% Nacl solution treated group HS=7,59 Nacl solution treatedgroup

HEBESHREASEH 4R KEHEERES120min FIE%, SHADHHHTFER [/ % 48.516,7
min, BIHAN 113.3%4,2min (F 4 RE) YEEREM 120min, BHIRPEHFER B AT 113.3
nin), S4HYAR, ZHAEEEEE(P<0,01), SHAZHYH B TIRITE 4.5min, 28min, 40min,
70omin % 100min RZETS, 120minfflERAN 05 HHARE 2 R T/ 100min B FEr, 120minsf
EXR%66.6% (H4),
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19804F Velasco™ %40l T A Ry R W b, BIKBADRT, SURLHAM, 5
BERESKEHERS, CHRMOREENMN, SWEBER. MK, HAERSAKENN
RIAITWE £, Nakayama VG R R M ERTEHRTS, FREBRLUBR. £D
WRZWO O, FshwmTELDEREDR OIS NRME, ZEEDEM,. NEER
MR Ak, TR, BREME MR AAEM, RS L m RS S
it EFIFEIE R, Felippe® RA7,5% KA BB T 1200 B B MM AR KR A, ABER
BT RARBIIKE, RN, BANRRSRENRSUKE.

ERELHBMAHRY: HBERAADR 7,5 BRMHE, 7THBREF B D K
REHMAMSIKE, #MOoHHE, EREENEMESHFEER. INARSERBERR
REHE G B RMERT P RETFRR, RMNEHTHE LB K 4000m BB E FHTE
EMMARGERE, LRTHEERSERBBETRR. SSHLALEK, 28KEAKLD
B 1/10M7.5% A, BERATARERNTFHIKRE, £O0ERBENLEOEZEN
BOK LT EE, SIRFIER EGER, FIERES, MR N TRENEM 2 145,84
3.16mmol/L, S5%#HAMIL, RAEBEXR (P<0.05) . 4RIER, REHBTHEBERS
RS REN T ROERRTROFEER, EREERE, THS5HETH 80U %) fik
R EENH K REZRPTA NS X S Kbk R I P RE T HBRER.
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A Study on’ Treatment of Acute Hemorrhagic Shock at High
Altitude with Hyperosmotic Sodium Chloride in Rabbits

Zhou Yongjin, Gao Yugqi, Sun Bingyong, et al (Lab of High Altitude Medicine,
Third Military Medical College, Chongqing 630038)

Abstract Eleven male rabbits were divided into 2 groups; Normal saline(NS)
group consisted of 5 animals and was treated with 0,9% NaCl solution, and
hyperosmotic saline (HS) group consisted of 6 rabbits and was treated with 7_5%
NaCl. The animals were exposed to hypobaric hypoxia at a simulated altitude
of 4000 m and hemorrhagic shock was inflicted to them through femoral artery
bleeding. The mean arterial pressure (MAP) was brought to 6,0 kPa over 10
minutes and kept at that level for 70 minutes. A certain amount of 0,9% NaCl
(300 mmol/L) or 7,5% NaCl (2400 mmol/L) was intravenously infused over
a 10-minute interval. The volume infused was equivalent to 109 of the total
blood shed. It was found that MAP, left ventricular systolic pressure, and LV
dp/dt were significantly higher in HS group than in NS group (from 3rd to 20th
minute after infusion). Sodium ion concentration was significantly higher in HS
(145,8+3,16 mmol/L) than in NS (135,6+2,87 mmol/L) (P<0,05), The
surviving time of the 5 rabbits of NS group was 4,5, 28, 40, 70 and 100 minutes
respectively, but only 2 of the 6 rabbits of HS group died at the 100th minute
after infusion. Thus the survival rate at the 120th minute was 09 and 66% in
NS and HS respectively.

The results suggest that hyperosmotic saline could elevate arterial pressure,
lengthen surviving time and increase survival rate of the rabbits with hemorrha-
gic shock at a simulated altitude of 4000 m. These effects might be related to
the increased plasma concentration of sodium ions which could strengthen myo-
cardial contraction and diminish vascular resistance.

Key words Shok, hemorrhagic/DT; altitude; solution, hypertonic; cardio-

vascular function



