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Establishment and features of rat model of enclosed space blast injury and hemor-
rhage shock

Cui Hong, Xiao Nan, Lai Xinan, Wang Lili, Xu Mingwei, Zhang Zihuan (State Key Laboratory of Trauma, Burns and Combined
Injury, Department 6, Institute of Surgery Research, Daping Hospital, Third Military Medical University, Chongqing, 400042, China)
[Abstract ] Objective To investigate the different features of shock in both enclosed and outer space
induced by blast injury combined with hemorrhage. Methods A total of 150 SD rats were divided randomly
into 3 groups: enclosed space, outer space and control groups. Observation period lasted for 270 min after inju-
ry. Blast wave pressure was recorded and analyzed with data acquisition system. Mortality rate was calculated.
Arterial blood gas detection, gross observation and pathological examinations were performed at 30, 90, 150,
and 210 min after injury. Lung moisture content was also been counted [ lung moisttue rate = ( wet weight — dry
weight ) /wet weight x 100% ]. Results Compared with the outer group, enclosed group had 3-time longer
time for shock wave pressare, high peak value of pressure, high reflected waves, and with the characteristics of
complex wave. The mortality in enclosed group (53.8% ) was higher than that of in outer group (38.5% ),
and the later one higher than control group (no death, P <0.05). After the rats had haemorrhagic shock, the
arterial blood pressure in enclosed space group was consistently below 40 mmHg, and it was upon 60 mmHg and
then decreased rapidly in outer group after blast injury, with statistically significant difference at 30, 150 and
210 min(P <0.05). Lung edema in enclosed group was obvious than outer group at 270 min. Alveolar col-
lapse, red cells accumulation, inflammatory cells infiltration and widen lung interval existed in lung pathology.
Blood gas at different phases between enclosed and outer groups showed different alternation trends. Arterial ox-
ygen saturation (Sa0, ), haematocrit (Het) and lactic acid ( LAC) value were higher than those in enclosed
group (P <0.05). Conclusion There are different features of shock among enclosed and outer space induced
by blast injury and hemorrhage and simple hemorrhage shock. The complex blast waves causes severe injury,
early shock, higher mortality and worse compensatory capacity in enclosed rats.
[Key words ] enclosed space blast injury; complex blast waves; shock; model; SD rats
Supported by the “Eleventh Five-year Plan” of National Key Technology R&D Program (2009BAI87B00) and the Special Program of the “Eleventh Five-year

Plan” of Medical Science and Public Health of PLA(067034 ). Corresponding author; Xiao Nan,Tel;86-23-68757492 , E-mail ; joylm99 @ sina. com; Lai Xinan,
Tel :86-23-68757463 , E-mail ; laixinan@ 163. com

[BE€mAB] 1" EFRRHEEETHI (2009BAIS7B00) ; 44 E 2 RHIF +— 07 T % T (062034 )
[iﬁ{%ﬂf%] B B, HLE: (023)68757492 , E-mail ; joylm99@ sina. com
VA, LG : (023) 68757463 , E-mail ; laixinan@ 163. com



5632 55 10 1
2010 45 A 30 H

o= %

NI -
ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

Vol. 32, No. 10
May 30 2010 1009

fiF 5 2 WY, BN 0 KR 415 J A2 R AE 55. 9% ~
95% ", F R AR B A R A R AT o 1
DAL PP AR 3 A3 5 DL o AP I, 8 52 7 gk L 3t
LA SRR A 37 BTt i 2 R 2R 5 09 TS R
WL K A A A A TR 3 R e
IR, P 3 PR o U S B 2R R R IR PR RUR b
KRS (R P R K 4 1 5% 20 A7 A B R
B SR e R A R R i, A8 P9 b 403 515 R
MR SEREE R AET o P AT A 2T A AR
KEDI R AR S Re L, LIS IR PR IC . AT TR X 2
NAMBKEDTE & R MR ST A RIS s EA TR

1 RS

1.1 ERNERZEL

i PR 225 R R A 0 5 5 LU AG 40 /)N , sl oy ZE RS UL R R
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- i) ( ms ) HiF 1] (ms ) (kPa) (Pa/s)
LA 30.12£1.08  00.22+0.01 633.2+21.10 66.79 +16.68
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x2 FBAXBRAERBSFEHZHEKETN (mmHg,n=10,x +5)
2 5 FRYETT 10 min 30 min 90 min 150 min 210 min 270 min
Xif BR 2] 110.92 +14.37 105.70 £14. 10 64.70 £22.60 91.40 +12.86 89.80 +16.03 92.40 +17.78 90.50 +16.42
N 107.00 £13.54 70.4 +28.26 35.9 +14.410 59.50 +24.67 42.4 £31.55 22.9 +24.05 14.70 £18.12
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I LA p(CO,) (mmHg) p(07) (mmHg) I FLAR (mmol/L) LLANMERR(% ) BRI A% (mmol /L) Sa0,(% )
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30 min 22.00 £2.00* 140. 83 £2.40? 1.77 £0. 142 30.00 £0.89 -10.52 +0.90 99.00 +£0.00
90 min 22.00 £2.00* 140. 83 £2.40? 1.77 0. 14 30.00 +0. 89 -10.52 +0.90* 99.00 +£0.00*
150 min 32.17 £1.332 131.00 £6.89* 1.58 £0.47 24.83 £2.23? -9.18 £1.28* 08.83 £0.41%
210 min 23.83 +5.78% 120. 83 £18.89* 2.35+1.19 23.83 £2.23 -15.73 £2.35 97.66 £1.37*
el
30 min 34.33 £5.54 120.50 +9.73 2.73 £0.57 33.00 £3.95 -10.93 +0.48 99.00 +£0.00
90 min 34.33 £5.54 120.50 £9.73 2.73 £0.57 33.00 £3.95 -10.93 +£0.48 98.50 £0.50
150 min 24.50 £3.15 89.50 +11.03 2.32£0.12 25.8£2.32 -26.51 £2.62 96.83 £0.98
210 min 25.50 £7.99 67.33 £3.79 3.02+1.13 26.67 £4.68 -11.95 +4.41 93.16 £5.15

a: P<0.05, 54 Maltic
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