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Pathological observation of the dog lungs after underwater blast injury

LIU Da-wei, YANG Zhi-huan, ZHANG Bo, ZHU Pei-fang, JIANG Jian-xin, WANG Zheng-guo, YIN Zhi-yong, ZHOU Ji-
hong, LI Xiao-yan, NING Xin, FENG Gang (State Key Laboratory of Trauma, Burns and Combined Injury, Department 4, Institute of Sur-
gery Research, Daping Hospital, Third Military Medical University, Chongging 400042, China)

Abstract: Objective To explore pathological changes of the dog lungs after underwater blast injury. Methods
Lungs from 37 adult dogs were taken after different underwater blast explosions, and observed with gross examina-
tion, light microscopy (EM) and electron microscopy (EM). Results Pulmonary hemorrhage and edema were the
main morphological changes. Under LM the alveolus space was seen 1o be filled with edematous fluid and bloody com-
ponents. Part of alveolus walls were ruptured and fused into bigger cavities while under EM the mitochondria of alveo-
lar epithelium were vacuolated and some of the capillary predominant endothelium were broken. Hemorrhage was the

pathological feature of intestinal tract. Conclusion Severe pulmonary hemorrhage and edema may be the main cause

of early death of dogs with underwater blast-injury.
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2.1

F1 OKTREMMERDESE (fx5)
Tab 1 Physical parameters of blast waves from underwater TNT explosion (¥ + 5)
D distance 0.2 kg TNT 0.5 kg TNT 1.0 kg TNT
(m)  MPN  Pm(MPa) o () I, (kPams) w(ms) MPN P (MPa) v, (s) I, (kPams) =(us)  MPN P (MPa) t, (us)1, (kPaoms) 7(ps)
3.5 1 7.119 m.8 539.8 5.6 = - — — — — — — — —
50 2 4670211 437592 M7.8:9.3 59426 2 6.87+0.02 23.8:11.3 SB.9:10.5 2911  — - — — —
7.5 1 2.871 161.0 193.0 6.6 4 42174008 162440 I.6+43  5.8+2.5 I 53% 1689 400 4.0
875 1 243 132.4 146.3 3.0 3 3.401£0.027 1415403 247.8£0.9 3.1£02  — — — — -
00— — - — — 4 30B:0.04 120846 214.2+35 7.0:17 I 8B 198 2077 7.8
2.5 — — — = — 4 22040050 101.8£3.1 142.041.9 6.6+1.8 I L2 108 1900 3.4
50 — - — — — 2 LE0+0.100 81.8+53 91.7+2.8 5.0£2.3 1 238 M4 211 32
1.5 - — — - — - 2 L614:0.08 68.8+3.4 Ti1x0  4.4£23 1 209 4.0 1060 7.5

D distance: Distribution distance; MPN: Measurement point number; Pm: Peak pressure; I, : Impulse; 7, : The continuous time duration; 7,: The time duration

of recompression
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Tab 2 Severity and incidence of lung injuries from 200 g TNT under water explosion
Pulmonary ederna Lung weight (g)/
Distenoo (in) Anitnal, yummber 2 5 = body weight (g)
- # + -+ T+t R nd - * + + 4+ -+ index% (% % s)
3.5 2 0 0 0 0 0 2 0 0 0 0 0 2 3.45+£0.25
5.0 2 0 0 0 0 0 2 0 0 0 0 2 0 2.25+0.07
7.5 2 0 0 0 1 1 0 1] 0 2 0 0 0 1.25+0.21
8.75 2 1 0 0 1 0 0 2 0 0 0 0 0 0.98+0.02
-4 %, 4, ++, ++, ++++ 2 no wound, slight wound, light wound, mild wound, serious wound and severe wound
F®3 500 g TNT 7k THRHERTR {5
Tab 3 Severity and incidence of lung injuries from 500 g TNT under water explosion
Pulmonary hemorthage Pulmonary edema Lung weight (g)/
Distance (m) Animal number body weight (g)
- * + ++ -+ AR - + + ++ + -+ index% (& + )
5.0 2 0 0 0 0 0 2 0 0 0 0 0 2 3.9x0.1
7.5 4 0 0 0 0 1 3 0 0 1 2 1 0 2.0£0.7(n=3)
8.75 3 0 0 0 | 1 1 1 0 0 0 2 0 1.9641.1
10.0 4 0 0 1 3 0 0 3 0 1 0 0 0 0.92£0.23(r=3)
12.5 4 2 1 1 0 0 0 4 0 0 0 0 0 0.75+0.1(n=3)
15.0 2 2 0 0 0 0 0 2 0 0 0 0 0 0.65+0.1
17.5 2 1 0 0 1 0 0 2 0 0 0 0 0 071(n=1)
=, *, +, ++, +++, ++++: o wound, slight wound, light wound, mild wound, serious wound and severe wound



1218 % = T K

E O [
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Tab 4 Severity and incidence of lung injuries from 1 000 g TNT under water explosion

Pulmonary hemorrhage

Distance (m) Animal number

Pulmonary edema Lung weight (g)/

body weight (g)

- + + ++ +Ht bt - + + + +H+ +H index% (x + )
7.5 2 0 0 0 0 0 2 0 0 0 0 ! 1 3.4:0.71
10.0 1 0 0 0 0 0 I ] 0 0 0 | 0 28

12.5 2 0 0 0 1 I 0 0 0 2 0 ] 0 1.3£0.28
15.0 2 0 1 1 0 0 0 2 0 0 0 0 0 0.92+0.01
17.5 1 0 0 0 0 1 0 0 0 1 0 8] 0 1.5
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Fig 1 Severe pulmonary hemorrhage and pulmonary edema
H2 SENXERFEREKRE DR
Fig 2 Foamy fluid and blood clots in the trachea
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Fig 3 Alveolus fusion, lots of red blood cells in alveolus and
epithelium shedding in bronchioles (HE x 40)

++++ : no wound. slight wound. light wound, mild wound, serious wound and severe wound
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EHa4 B EEMMENES AT SHMMEESEHE  (TEM X6 000)
Fig 4 Vacuolated and myelin-like mitochondria in the alveolar
epithelium  (TEM x 6 000)
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