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A rat model for lung injury induced by chest impact trauma

LU Jun, HE Xing-ying, YE Xiao-ming, ZOU Zui, JI Rui-hua, ZHANG Shao-bo, XU Hai-tao, SHI Xue-yin"
Department of Anesthesiology, Changzheng Hospital, Second Military Medical University, Shanghai 200003, China

[Abstract] Objective To establish a rat model for lung injury induced by chest impact trauma. Methods Eight-four
healthy male Sprague-Dawley rats were randomly divided into 7 groups (n=12) and were subjected to different chest impact
energies (2.7,2.0,1.8,1.5,1.2,0.9 and 0 J) to induce bilateral lung injury using a self-designed device. The circulatory and
respiratory functions were monitored before and after injury. The rats were sacrificed 120 min after chest impact. The
morphological changes of the hearts and lungs were observed and graded pathologically. The wet/dry mass ratios of lungs and
the protein contents in bronchoalveolar lavage fluid were determined. Results It was found that rats in the 1. 2 J group
developed bilateral lung contusion without substantial cardiac muscle trauma, and the animals had a low mortality.
Conclusion Our self-designed device can satisfactorily produce lung injury model induced by chest impact trauma, and 1.2 ]
might be an ideal option for following studies.
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Fig 1 Schematic diagram of the device

for rat chest impact trauma
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Tab 1 Comparison of blood pressure and heart rate (HR) before and after chest impact trauma in rats
Tt
Group n MAP ) H.R,] Group n MAP . H.R,l
p/mmHg f/min p/mmHg f/min
2.71] 1.2]
Before impact 12 122.8416.0 419429 Before impact 12 129.5+15.0 421436
30 min after impact 0 - - 30 min after impact 11 96.9+7.24 3294334
120 min after impact 0 - - 120 min after impact 9 101.3£9. 54 368+3944
2.0 0.9]
Before impact 12 114.0+7.6 386430 Before impact 12 114, 04+17.9 415448
30 min after impact 5 63.345.1*44 25542844 30 min after impact 12 102.3+12.1 363136
120 min after impact 3 72.848.2*40 23942144 120 min after impact 11 105.6+£11.1 392+36
1.8] 0]
Before impact 12 123.8+13.6 393429 Before impact 12 108.147.4 360+33
30 min after impact 8 71.646.6* A0 28542644 30 min after impact 12 110. 6+10. 2 393438
120 min after impact 6 79.5+9.6* *LL 30942948 120 min after impact 12 106.2+14.3 414+43
1.5]
Before impact 12 132.4+15.9 442+31
30 min after impact 10 85.2+8. 344 3064+31* *AA
120 min after impact 6 90. 748, 4448 353432 x4

MAP: Mean arterial blood pressure. 1 mmHg=0. 133 kPa. * P<C0.05, ** P<(0.01 vs 1.2 ] group at the same time; ~P<(0. 05, 24 P<C

0.01 vs 0 J group at the same time
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Tab 2 Blood gas and lung function before and after chest impact trauma in rats
Tts
Group " pH /Pa()z PaCoO, ‘ BE . VT . F .
p/mmHg p/mmHg cp/(mmol « L™1) V/ml f/min

2.7]

Before impact 12 7.4240.04 68.57+10.51 48.90+7.01 —5.37+0.81 0.4940. 06 63.0047.12

30 min after impact - - - - - - -

120 min after impact - - - - - -
2.0]

Before impact 12 7.37%£0.02 80.3344.93 47.47+4. 81 —5.4140.78 0.5240.05 65.0048. 33

30 min after impact 5 7.314+0.05 63.5047.15" " 43.26+5.09* —10.8340.76 0.2940.03" " 93.00+8.62

120 min after impact 3 7.20+0. 04 59.06+6.32"* 40.05+6.03"* —9.3540.94 0.35+0.03" " 60.00+6. 81
1.8]

Before impact 12 7.43%+0.03 74.63+10.95 42.19+5.58 —5.35+0.78 0.51+0.07 62.0047.48

30 min after impact 8 7.324+0.04 60.0546. 37" 40.014+7.05" —8.63+0.81 0.33740.04" 85.0047.93

120 min after impact 6 7.21£0.03 55.63+7.26" 39.2646.05" —7.93£0.79 0.43740.05" 65.0047.18
1.5]

Before impact 12 7.360. 04 75.40+10. 26 49.58+5.61 —5.45+0.79 0.50+0.05 63.0046.92

30 min after impact 10 7.324+0.04 51.064+7.09" 45.26+6.29" —8.31£0.59 0.35+0.04 83.0047.53

120 min after impact 6 7.304+0. 04 52.034+6.92" 39.94+7.05" —6.35+0.63 0.45%+0. 04 68.0047. 34
1.2]

Before impact 12 7.41%£0.05 77.17+10.78 46.93+6.68 —5.384+0.69 0.52+0.06 64.0047. 89

30 min after impact 11 7.35+0.04 68.25+5.73 38.7645.06 —6.54+0.49 0.4440.06 77.0046. 32

120 min after impact 9 7.334+0.04 71.2647.08 39.8347.03 —5.25740.73 0.47+0.06 66.0047. 81
0.9]

Before impact 12 7.4140.04 72.29+7.86 43.65+5.92 —5.29£0.70 0.5240.07 65.0046.73

30 min after impact 12 7.374+0.05 68.93+7.01 41.06+3.98 —6.13£0.29 0.4840.05 68.0047. 14

120 min after impact 11 7.33%£0.05 69.03£6. 28 40.15+6. 32 —5.45+0.68 0.50740.05 65.0047. 41
0]

Before impact 12 7.36+0.02 77.3244.63 45,4144, 81 —5.31£0.58 0.4940.07 65.0047.35

30 min after impact 12 7.36+0. 04 72.50+7. 14 44,26+5.29 —6.12+0.66 0.5140.06 63.0046.53

120 min after impact 12 7.36+0. 04 75.06+6.18 46.05+5. 06 —5.46+0.73 0.50%+0. 06 65.00+6. 81

PaQ; ; Partial pressure of oxygen

1 mmHg=0. 133 kPa. * P<C0.05,

in artery; PaCO, ;

Partial pressure of dioxide in artery; BE: Base excess; VT Tidal volume; F: Frequency.

** P<C0.01 vs 1.2 J group at the same time
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Tab 3 Trauma scores in rats of each group
n=12

Group
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Tab 4 Comparison of lung W/D and

protein content in BALF of rats in each group

n=12, x=*s
Group Prot;;n/é:;)nrg(in:niril]:’;ALF Lung W/D
2.7] -
2.0 32.6447.80" " 7.524+0.86" "
1.81] 30.9543.22" ¢ 7.27+0.73"
1.57] 20.6748.23 6.47+0.65"
1.2] 20.84412.63 4,42+0.39
0.91] 15.14=+2. 11" 4,11+0. 36
0] 10.58+2.69" * 3.17+0. 32"

BALF: Bronchoalveolar lavage fluid; W/D: Wet/dry mass ratio of
lungs; * P<C0.05,* * P<C0.01 vs 1.2 J group
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Fig 2 Pathological images of myocardial tissue and lung tissue after chest impact trauma in rats of each group

A: Myocardial tissue in 2. 0 J group; B: Myocardial tissue in 1. 2 J group; C: Lung tissue in 2.7 J group; D: Lung tissue in 1. 8 J group; E:
Lung tissue in 1.2 J group. Original magnification: X40(A,B), X20(C,D,E)
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Tab § Comparison of histopathology scores of lungs in rats of each group

n=12, x+ts
Group il il Edema Bleeding S amage mermbrane formtion
2.71] 3.15+0.83" 4,56+1.25" " 4,39+0.83" " 4.83+1.45" 3.65+0.96" "
2.0 3.03+0.61"" 4,0940.85" " 3.83+£0.77" 3.51+£1.01"~ 3.37+0.747
1.8] 2.73+£0.59" % 3.65+1.03" " 3.5940.89" " 3.2940.92" ¢ 3.1540.63" "
1.5] 2.51+0.53" 3.26+0.83" " 2.86+0.78" " 2.8740.82" 2.61£0.59"
1.2] 2.18+0.45 2.39+0.35 1.7640. 30 2.26+0.29 1.9540. 26
0.9] 1.53+0.28" 1.4540.25** 0.96+0.15"~ 1.3640.12* 0.93+0.12*
0] 1.00£0" " 0+0" 0o+o*~ 0+0" " 0+0""

*P<C0.05," * P<C0.01 vs 1. 2 J group
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