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[Abstract] Objective
produced by underwater blast waves. Methods

To explore the pathomorphological changes in abdominal viscerae injuries
Sixty - one adult mongrel dogs were used in this study.
Underwater explosions in different intensity were produced by detonating 200 g, 500 g and 1 000 g TNT,
respectively. The physical parameters of blast wave were measured by PCB dynamic pressure transducers
specially designed for underwater explosion. The pathomorphological changes in abdominal viscerae were
observed at 6 hours after injury. Results The physical features of underwater blast wave were characterized
by high peak pressure, short positive action duration, and higher intensity of impulse. The
pathomorphological observation revealed high incidence of injuries of gastrointestinal tract (62.30%),
manifesting mainly various degrees of subserosal and submucous bleeding in gastrointestinal tract. Rupture of
seromuscular layer, subserosal hematoma, and even, perforations of gastrointestinal tract occurred in some
animals. Injuries of the liver, spleen, pancreas and other parenchymatous organs injuries, such as
subcapsular bleeding, hematoma, and ruptures, appeared with low incidence. No obvicus injuries were found
in the gallbladder or urinary bladder and other fluid containing organs. Conclusion Underwater blast wave
can induce injuries to many abdominal viscerae. Gastrointestinal tract injuries, occurring in high incidence are
usually severe, and they should be given early treatment in underwater blast injuries.
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Tab. 1 Physical parameters of blast wave from TNT underwater explosion (x+s)
ERLES 200 g TNT(r=2) 500 g TNT(2=5) 1000 g TNT(1=2)

(m) Pm{MP:) 4 (ps) 14 (kP2 » ms) Pm(MPa) 4+ (s) Lt (kPa + ms) Pm(MPa) 4 (ps) 14 (kP2 « ms)
350 1.13340. 019 328.8015.66 533.20£4.33

5.00 4.55140.173" 240.95+6.68 " 347.30+8.81" 6.68940.2362  258.77+12.612  591.57+413.852  8.660+0.304% 242.88% .77 813.73£15.72*
7.50 2.84310. 040 165.6516. 58 196.10%4. 38 4.19410.07¢ 170.42110. 21 325,70t 7.93 5.42040.121 - 168.451 0.64 413,20+ 4.53
8.75 2.49140.083 135.00£3.68 149.20£4.10 3.39340.033% 11454 0.35% 247574 1.06% B
10.00 2.12410. 052 121.75+1. 06 131, 80£0.00 3.00110.035 131,66+ 7.15 217.24% 1.55 3.887+0.019 131.25% 2.05 300.85+ 4.45
12.50 1. 656+0. 112 100.45£2.62 88,15+ 1.48 2.31510. 070 104,56+ 6.79 144,624 6.09 ' 3.1020.001 10205 1.77 193.05% 3.04
15.00 1.86740.074 84.00+ 3.83 95.32+ 485 240740026 84.50% 0.14 121.55% 0.64
17.50 1.61410. 9027 68. 80+ 3.39% 73.10% 0.00% 2. 0851 0. 036 5T.45120. 44 106. 60+ 0.00

H:*am=4;NA:n=10;H:n=2
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Tab. 2 Severity and incidence of injury in gastrointestinal tracts from TNT underwater explosion
TNT & % H U7 gk H

® D S =S S VR

200 19 18 0 0 0 1 15 0 ] 4 0 9 0 6 3 1 19 0 0 0 0

500 20 20 0 0 0 0 15 0 2 3 0 12 0 0 20 0 0 0 0
1 000 22 18 1 2 0 1 15 1 3 1 2 8 1 10 1 2 20 0 2 0 0
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Fig.1 Multiple perforations in the jejunum
and ileum
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Fig.2 Perforation in the joint position of
ascending colon and transverse colon
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Fig.3 Hematomaand ruptureinthe Fig.4 Perforationinthe Fig.5 Stelliform ruptures
subserosa of transverse colon bodies of stomach in the liver
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EH2 EREEERRHAMAQP4MRNA
K% iX(DAB, x 200)
Fig.2 Expressionof AQP4 mRNA
in normal astrocytes(DAB, x 200)

M4 ®iB (333 mmol/LYEM12h, BB R EME
AQP4 mRNA Ay %3A(DAB, x 200)
Fig.4 Expression of AQP4 mRNA of astrocytes at 12 hours
in 333 mmol/L hypertonic medium(DAB, x 200)

(JEX 2107 )
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AQP4 mRNA [ % %(DAB, x 200)
Fig.3 Expression of AQP4 mRNA of astrocytes at 6 hours
in 333 mmol/L hypertonic medium(DAB, x 200)

H5 ®WHEM(333mmol/L)ER24 h BER RAMK
AQP4 mRNA iy %3A(DAB, x 200)

Fig.5 Expression of AQP4 mRNA of astrocytes at 24 hours
in 333 mmol/L hypertonic medium(DAB, x 200)
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