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[Abstract] Objective To observe the effects of free sound field blast shock waves on damage effect and neuro behavior
in rats, so as to provide the experimental basis for evaluating the biological damage effect of ammunition and proposing the related
protective and treatment measures. Methods Ninety SD rats were randomly divided into trinitrotoluene (TNT) explosion group
(n=40), thermobaric (TB) explosion group (n=40) and control group (n=10) according to ammunition type and laying distance
(18, 20, 25, 30 m). TNT and TB ammunition were detonated in the free field and the shock wave parameters at different distances
from the explosion source were measured by pressure transducers. The degree index of injury of rats was evaluated by grass anatomy,
histopathology and adjusted severity of injury index (ASII) scoring system. Behavioral changes of the rats were evaluated with Open
field test and Morris water maze test. Results The peak pressure and impulse of explosion shock wave decreased continuously

with increasing distance from the explosion center in TNT explosion group and TB explosion group. The rats in TNT explosion
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group died at 18 m (3/10) and 20m (1/10), while all rats in TB explosion group survived. The dead rats showed a combined lung

blast injury. HE staining showed widened alveolar septa and infiltration of red blood cells and inflammatory cells, and no obvious
pathological changes were found in brain tissue 24 hours after explosion. Significant correlation existed between ASII score and
shock wave peak pressure in TNT explosion groups (r=0.81, P<0.05) and TB explosion groups (r=0.70, P<0.05). The parameters of
total move time and total move distance of rats in different positions were shorter in TNT explosion group than in control group, but
without statistical significance (P>0.05). Compared with the control group, the move time and distance of rat in 20 m central region
were shorter in TNT explosion group (P<0.05). Compared with the control group, the escape latency of rats in TNT explosion
group 18 m and TB explosion group 20 m was shortened, the platform crossing time increased, and the residence time in target
quadrant prolonged (P<0.05). Conclusions The injury degree of free-field blast shock wave in rats is related to the distance to

explosion center with a shock wave peak pressure and impulse dependence. The blast shock wave can affect the behavior and spatial

memory ability of rats.
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Tab.1 Parameters of pressure transducer

e WFE(kPa)  JHER(KP)  IEFRAIR (kHz)
113B28 344.7 0.007 =500
113827 690.0 0.007 =500
113B21 1379.0 0.007 =500
113B26 3450.0 0.014 =500
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Tab.3 Results of blast shock wave parameters
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25m 0.084 3.924 109.5
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18 m 0.179 3.949 204.9
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30m 0.066 3.897 66.0
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Tab.4 Trauma assessment of rats in each group
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Fig.2 Gross anatomy of rats in each group after explosion
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Fig.3 Pathological changes of lung tissues in rats of each group at 24 hours after explosion (HE)
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Fig.4 Pathological changes of brain tissues in rats of each group at 24 hours after explosion (HE)
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Fig.5 Pathological changes of lung and brain tissues in rats of TN'T and TB explosion group at 18 m, and control group at 28 days after
explosion (HE)
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Tab.5 Comparison of open field test indexes of rats in each group (¥+s)

21 5] 3% B[] (s) ST B ES (cm) rfrye X Bl A TR (s) PP g X 38 T B S (cm)
X} HEZH (n=10) 92.22 +60.51 4077.72 + 3062.18 22.03 +20.19 251.88 + 30.52
TNTREEEL
18 m (n=6) 78.91 + 49.93 3767.56 2156.78 21.20 + 19.60 254.10 + 20.32
20 m (n=6) 84.32 + 41.56 3793.25 + 2567.89 19.83 + 18.40" 237.82 +25.78%
25 m (n=6) 85.68 + 42.71 3890.45 + 2122.01 20.76 = 19.40 244.98 +21.65
30 m (n=6) 86.51 + 46.43 3956.21 + 2471.76 20.83 + 11.34 249.77 + 18.49
TBIEKELL
18 m (n=8) 89.23 + 51.62 3912.98 + 3024.11 20.38 + 16.31 246.52 +23.86
20 m (n=8) 91.37 +43.34 4116.51 = 2902.75 22.19 = 18.23 266.17 + 18.42
25 m (n=8) 90.68 + 48.56 3925.34 + 2644.08 20.35 + 13.66 256.78 + 20.04
30 m (n=8) 92.44 + 40.76 3994.25 + 2453.66 21.47 + 14.88 260.08 +21.33
TNT. =AHEEH A TBORE ;. SX A LEL, (1)P<0.0S
FT6 AR Morris7K 28 B S IR HE IR AR B LA (s, ®ts)
Tab.6 Comparison of escape latency in Morris water maze test of rats in each group (s, Xts)
4151 B kb i kAR 0
1d 2d 3d 4d sd
XF B84 (n=10) 44.42 + 18.96 43.47 + 19.85 42.19 +20.26 41.61 £ 22.60 40.00 % 23.31 42.87 + 19.74
TNTHSEA
18 m (n=6) 41.13 + 24.83 36.76 = 18.34" 3177 +20.99"" 30.01 = 20.61" 29.60 = 1623 34.74 +19.52%
20 m (n=6) 42.19 +18.25 36.93 +21.21" 35.11 + 2226 30.14 + 19.03" 29.80 + 18.58")  35.87+19.18
25 m (n=6) 42.43 £20.36 39.83 +21.41" 32.91 + 1537 31.55 + 18.45" 30.40 £ 21.44"  36.47 +20.08
30 m (n=6) 46.53 + 20.08 44.93 +22.520 36.07 + 16.75" 32.35 +20.94" 31.40+20.19"  39.79 + 18.97
TBERIEZ
18 m (n=8) 48.66 + 17.82 45.25 +17.05" 38.85 + 17.88" 38.75 + 17.54" 41.00 +20.08" 42,50 +21.16
20m (n=8) 34.63 + 18.47 32.83 +18.43" 34.09 + 21.69" 27.30 + 18.94" 17.67 £ 15729 29.30 = 20.60"
25 m (n=8) 48.19 +24.21 40.69 +19.46"  40.80 +20.61" 40.50 = 17.29" 31.05£20.11  40.25 +19.93
30 m (n=8) 52.03 +29.08 36.39 = 18.69" 36.99 +19.03" 37.80 + 17.80"" 40.60 +22.17"  40.76 + 18.40

TNT. =i 28 TB.E; HXF A E, (1)P<0.05

FEERLEEERE/R, TNTHIEH18 m
KECF G 28k E 2 T X R4
vs. (2.60 £ 0.89)IK, P<0.05], HHr% RIS A} a]
KFXTHEH[(14.84 £4.55) s vs. (11.29 +2.68) s,
P<0.05]; TBIEIEZH 20 m K BV & 4 8 W 5L

[(3.40 +0.55)K

test of rats in each group (¥+s)

%7 KUIREKE ST BB, HRRGBRE B
P B R0 K 2 B8 AR (ets)
Tab.7 Comparison of the times of crossing target plate, time

in the target quadrant and average speed in Morris water maze

[(3.20 +0.84) K] Z T4 B 4H (P<0.05), HFRZHRE 40 m%ﬁ mﬁ‘gj&i{?% ﬁ(ﬁfﬁ%
FARFEI[(17.03 £ 3.99) s]HK TXJ HE4H (P<0.05) ; P4 XL (1=10)  2.60£0.89  11.29+2.68  202.78 + 44.50
FOARBEES R BT G MR, BRI ] TNTRMEA
5% B2 22 R TG 2 B X (P>0.05). TNTHEKE 18m (n=6)  3.40+0.55" 14.84 +4.55"  181.73 +60.95
YH . TBHRYE ZH FON IR 2H e B Uk B 2% R T4 20m (n=6)  2.00+0.71 11.11 + 3.98 190.99 + 63.46
255 X (P>0.08) (7). 25m (n=6)  2.20+045  11.36+274  197.62+73.58
30m (n=6) 220+0.84 1295310  176.87 = 74.34
3 i i TBIEHNEAH
18m (n=8)  2.60%0.55 9.11+4.45  204.45 % 47.60
3 o 5 0 e UL AT R 0 7 O 2O Al R 20m (n=8)  320+0.84" 17.03+3.99"  182.95+61.96
PR DA Rl B2 T8, H AT R fF 25m(n=8) 240055 10442600  193.6547.74
o7 F 50 B 1R B 45405 E G bR fE (abbreviated injury 30m (n=8) 2.60£0.89  11.77+3.57 17473 +63.16
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