752 B = ZEBE R AFRER,2020,42(8) http : //aammt. tmmu. edu. cn

DOI:10. 16016/j. 1000-5404. 201912181

RiRiBKIRIEE F R MRS K R = BRIE K 25 B ThRERI R4 00

WL, WMELT, A WL,E LR, 3 F 400038 WK, AR KEE S BB, PR AL B
TREF S BFIRIVEIF ST T8 — o8 8

[(FZE] H WERIRIEKIRI S IR MR XS SD R REGE =HRAE 4% 5 DIRE AR A7 8] 1 5
Wi Jjtk MEVE SD REUBCA 15 CHE K TR, 2% I & 4 B i A 40% , FR20R90 2 o IR
HyJe 4 bR i = e I D RE b FE BN R DU RE R AR AL, SR I 72 h BUAFIE IS DL . &R 40% kI AK
SO R SR ARl PH SO LE 8 TRl A e 8l JUE 45 D0 BE TR 0 32 40 5 B Al APl 1 K 35 3 v 3 BOR Bl
U VARl DR AT B L 20 BB P | TR A8 P ML P A D S 394, ST 3R ARl P A R X 2 i A
R BRG] B A 25 DR B O TR 22 33 °C, BV B (IRl B35, 415 01 A AT RO 5 iR R s
PH 2 7. 17, HARTRBS G R A [7] R BE R ARG, R S S AR PR IR v 2 AR A BRI D BEAS R 7 - KL P
APTT W SE I, FIB W i [ A1, INR {2504 sy, B bh ™ B RO B M DN RE R A o /KR )R 5 DR 2K 1l
PRGER B JIF B S EAR D REAY ML RS AR W] 0 T, 22488 DI BE ™ 52 40, 7730 R MR 2= 3716, 7735
WA 4ARIZE 21. 7 h, 858 RIIAEK IR IE- T BUR MK SR B BOE =HRAE i & 2 UEAS T RESZ 10 A
TR

[RBR ] KR R IAR T BOL=IRAE ; 4+ 5 D RERR AT

[FEZESES] R-332;R605.971;R835.3 [ XEkFRERS] A

Lethal triad and multi-organ dysfunction in rats following cold seawater bath and

hemorrhagic shock
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Affiliated Hospital, Army Medical University ( Third Military Medical University ), Chongging, 400038; *Second

Research Department, Institute of Surgery Research, Army Medical University ( Third Military Medical University) ,
Chongqing, 400038, China

[ Abstract | Objective To investigate the effect of hypothermia induced by cold seawater bath and
hemorrhagic shock on lethal triad, vital organ dysfunction and survival time in rats. Methods Male SD rats
were subjected to cold (15 °C) seawater bath for 2 h or blood extraction of 40% of the total blood volume from
the right carotid artery, or both treatments. Blood gas, blood coagulation function and vital organ functions
were detected at 4 h after successful modeling, and the survival of the rats at 72 h was observed. Results A 40%
blood loss caused the core body temperature and pH value to fluctuate mildly within the normal range and
partial impairment the organ functions of the rats. Cold seawater bath for 2 h resulted in rapid onset of
hypothermia, coagulation dysfunction, organ function damages and a high mortality rate of the rats. Cold
seawater bath further exacerbated the detrimental effects of hemorrhagic shock to cause the core body
temperature to drop to 33 °C, which failed to recover the normal temperature even after the bath. Blood gas
analysis showed that cold seawater bath and hemorrhagic shock combined lowered the pH value to 7. 17 and
reduced the other acid and base indexes, indicating the onset of metabolic acidosis; the combined treatment
also induced coagulation dysfunctions shown by obviously prolonged prothrombin time ( PT) and activated

partial thrombinplastin time ( APTT) , significantly decreased fibrinogen (FIB), and significantly increased
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international normalized ratio (INR). In addition, cold seawater bath significantly increased the blood

parameters for the heart, liver and kidney functions in rats with hemorrhagic shock, suggesting severe

functional damage of multiple organs. The survival rate was reduced to 3/16 and the survival time was

shortened to 21.7 h in the rats exposed to the combined treatment. Conclusion Cold seawater bath causes a

high incidence of fatal triad, induces functional impairment of the vital organs and increases the mortality of

the rats with hemorrhagic shock.
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