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Dynamic response of chest to blast wave in closed chamber in rats

KANG Jian-yi'?>, PENG Cheng-lin', LAI Xi-nan’, HUANG Xiao-long’, ZHAO Xin-hu® ('College of Bioengineering,
Chongging University, Chongqing 400044 ; *State Key Laboratory of Trauma, Burns, and Combined Injury, Department 6, Institute of
Surgery Research, Third Military Medical University, Chongqing 400042, China)

Abstract. Objective To explore the dynamic response of rat chest wall to different blast waves and its re-
lationship with the injury severity in closed chamber. Methods Different spherical explosives with different
explosive energies equal to 80, 200, 400 or 600 mg TNT were used to produce blast waves to 4 groups of rats
(n =10) respectively in a closed chamber. All rats were anesthetized and with their chest placed 11.5 c¢m from
the detonator. A REDLAKE-HE high-speed camera was used to record the movement of chest wall and the over-
pressure of blast wave. The rat injury were analyzed with adjusted severity of injury index (AS 1l ) and light and
electron microscopy. Results Chest deformation, and the highest speed of chest wall inward were correlated
with ASTT (r=0.967 78, P=0.03222; r=0.968 81, P =0.031 19). Thoracic organs injury due to inward
motion of chest wall was viscous damage by blast wave. Conclusion The movement of chest wall appears to be
one of the major factors causing the thoracic injuries. The highest speed of chest wall inward is well correlated
with ASTl , and is a reliable parameter to indicate the shock injury severity.
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