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Changes of hemodynamics and their mechanism during hemorrhagic shock

and seawater immersion in rats
LIU Jian-chang, LU Song-min, WAN Zhi-hong, JIA Hou-jun, LI Ping, CHEN Hui-sun (Research Institute of Field Suigery. Dap-
ing Hospital, Third Military Medical University, Chongqing 400042, China)

Abstract: Objective To study the changes of hemodynamics and their mechanism during hemor-
thagic shock and seawater immersion in rats. Methods 24 male Wistar rats were equally randomized in-
to the normal control, hemorrhagic shock and hemorrhagic shock+-seawater immersion groups. The hemo-
dynamic parameters, the activity of plasma PLA,, the calcium content of myocardium and myocardial mi-
tochondria, the activity of Ca -MgZJr -ATPase of myocardial mitochondria and the plasma and myocardial
ontent of MDA were determined. Results The hemodynamic parameters wer significantly lower in the
hemorrhagic shock+ seawater immersion group than in the control and simple hemorthagic shock groups
(P<<0.05). The MDA and calcium contents of the myocardium and myocardial mitochondria were sig-
nificantly higher in the hemorrhagic shock +seawater immersion than in the contwol and simple hemorrhag -
ic shock groups. The activity of H -ATPase and Ca’ *MgH*ATPase was lower and that of plasma PLA,
was higher in the hemorrhagic shock+ seawater immersion group than in the control and simple hemor-
thagic shock groups. Condusion Overloading of calcium of the myocardium, peroxidation of lipids and
the elevation of the activity of plasma PLA2 possibly are the factors to esult in the lowering of the hemody-
namic parameters in cases of hemorrhagic shock accanpanied with seawater immersion.
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Tab1 Changes of hemodynamic indexes( n— 8)
Control Hemorrhagic shock on plain Hemorthagic shock group in seavater
HR(min ") 440+90 320490 * 135453 “#*
MAP( pfkPa) 14.6+ 3.3 8.8438" 6940 4%
LVSP( p/kPa) 39.94% 4.5 27. 1438 " 17.148 1%
+ dp/dipe (KPals) 29.2410.5 20.247.4 4. 443 6 7F
— dp/ iy (KPafs) 21.9% 6.7 10.7+7.4" 2. 4417 FF
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Tab2 Changes of calcium contents of myocardium and its mitochondria and Ca’'-Mg’ - ATPase of mitochondria( n— 8)

Calcium of myocardium (w /‘ug g 1) Caleium of mitochondria (@ Pg°g71) Ca® " -Mg " -ATPase of mitochondria(Ag ‘[‘mol"mgﬂ *h™ )

Control 150. 49+38. 92 1.34140.571 15.644+2.73
Hemonhagic shock group on plain 256. 1345281 ° 4.160£1. 431 ° 9.754+1.59 ™
Hemorthagic shock group in scavater 385. 74142, 92 “FF 2.22740. 712 ©FF 9.93+0.81

*%, P<0.01 w contro F#; P<C0.01 s hemorthagic shock on plain group
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Tab3 Changes of MDA contents of myocardium and plasma PLA, activity of plasma(n—= 8)
Control Hemorthagic shock group on phin Hemorthagic shock group in seawater
Plasma MDA (mmol /ml) 3.476+ 0. 459 14.318+ 8.928 ™" 53.950+23. 8% “FF
Myo cardium MDA(nmol[ng) 365.281+40. 279 98 795+38.920 101. 312+62 553 ™
Plasna PIA,(UlmlD 2.501+ 0. 920 9.520+ 4.340" 28, 147+14.312 %7

*%, P<0.01 w control; FF, P<C0.01 s hemorthagic shock group on plain
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