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Burn-blast combined injury and important organ injury in rats induced by explosion

in closed pipe: an observation study
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Jianyi, WANG Jianmin Department of Weapon Bioeffect Assessment, State key Laboratory of Trauma and Chemical
Poisoning, Daping Hospital, Army Medical University ( Third Military Medical University) , Chongqing, 400042, China

[ Abstract | Objective To establish a model of combined injury of thermal radiation and blast wave of
gas explosion in closed pipeline, and investigate the characteristics of important organ injury induced by burn-
blast combined injury in rats. Methods A total of 72 male SD rats (aged 8 ~ 10 weeks, weighing 200~ 10 g)
were randomly divided into control group and mild and severe injured groups. After the model rats were
inflicted with blast wave and thermal radiation, their physical parameters were detected and measured. The
respiratory function of the survival rats was tested. In 24 h later, arterial blood gas analysis, blood biochemical

tests, and detection for serum inflammatory factors and lung injury related protein levels were performed, and
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the pathological changes in the lung tissue and trachea were observed. Results The peak range of explosive
blast wave overpressure was 209 ~493 kPa, and the temperature was 152~258 “C. The mortality rate was 8.
3% in the mild group and 53. 1% in the severe group. Compared with the control group, longer inspiratory
time (Ti) and relaxation time (Tr) and larger tidal volume (TV) (P<0.05), while lower respiratory
frequency (f) were observed in the 2 injured groups within 6 h after injury (P<0.05). At 24 h after injury,
the values of partial pressure of carbon dioxide (PaCO,) , residual base value (BE) and bicarbonate ( HCOJ )
were increased significantly ( P<0.05) , while partial pressure of oxygen (Pa0,) was decreased (P<0.05).
The serum levels of alanine transaminase ( ALT), aspartate aminotransferase ( AST), alkaline phosphatase
(ALP), total bilirubin ( TBI) and total bile acid ( TBA) were notably elevated (P<0.05). So were the
levels of IL-1 B, TNF-a and IL-6 (P<0.01). Various severities of hyperemia foci and inflammation in the
tracheal mucosa were observed in the injured rats. The incidence of lung injury was high, and the pathological
manifestations were dot-shaped hemorrhage to diffuse hemorrhage of the whole lobe, rupture of alveolar
septum, thickening of septum, and infiltration of red blood cells and inflammatory cells. The levels of serum
lung injury-related proteins were significantly increased (P<0.05). Conclusion A rat model which can
highly simulate mild to severe burn-blast combined injury is constructed, which can meet the needs for rat

model in study of explosive burn-blast compound injury. The main characteristics of the injury are lung injury,

respiratory dysfunction, liver damage and secondary infection.
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