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Death by drowning is a major cause of unnatural death worldwide. It is therefore
bS] 400134 7€ 23Y important to conduct forensic examination of immersed bodies following drowning, in
& J:2013H 88 6Y order to determine the diagnosis of drowning, because no specific methods have
Sl - 20134 82 232 been established thus far. Therefore, we performed a series of rat experiments to
+ 0] =2 00125HA £ SHROITATYCH B pompare autopsy findings between seayvater and _fresh v_vatgr d_rownlng cases, which
£0471H|0| K|S B} ATLE U S included the presence of pleural effusion and histologic findings of the lung. The
results showed that the volume of pleural effusion increased in the seawater drown-
AKX} L3 ~ ing group compared to the fresh water drowning group, and the total weight of lung
(501 ;739);1?* Z%ff—j- ;'D%i;é!‘EEHE was affected by the type of drowning medium and postmortem interval. However, his-
3:?8, H=im SlE T e e Hels tologig finding§ of the lung showed no significant difference between the 2 types of
H3}: +82—62—230—6998 drowning mediums.
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Table 1. Summary of Experimental Condition and the Results Including Correlation with Pleural Effusion and Lung Weight

" . Total pleural Total lung Total lung weight /

No. Condition Weight (9) effusion (mf) (A) weight (g) B) ~ NC* lung weight (C) A+B A+C
1 seawater 2 m{/2 hr 279 0.10 5.65 293 5.75 3.03
2 seawater 2 m¢/2 hr 270 trace 6.13 3.18 6.13 3.18
3 seawater 2 m¢/2 hr 275 trace 5.00 2.59 5.00 2.59
4 seawater 2 m/2 hr 270 0.10 5.66 2.93 5.76 3.03
5 seawater 2 m¢/2 hr 272 trace 6.32 3.27 6.32 3.27

Average 273 uct 5.75 2.98 5.79 3.02

6 seawater 2 m¢/20 hr 290 1.40 3.60 1.87 5.00 3.27
7 seawater 2 m¢/20 hr 272 2.00 3.19 1.65 5.19 3.65
8 seawater 2 m¢/20 hr 270 1.97 3.21 1.66 5.18 3.63
9 seawater 2 m¢/20 hr 280 1.80 3.40 1.76 5.20 3.56
10 seawater 2 m¢/20 hr 283 1.50 3.23 1.67 473 3.17
Average 279 1.73 3.33 1.72 5.06 3.46

11 freshwater 2 m¢/2 hr 290 0.01 2.27 1.18 2.28 1.19

12 freshwater 2 mé/2 hr 290 trace 1.84 0.95 1.84 0.95

13 freshwater 2 mé/2 hr 292 trace 2.05 1.06 2.05 1.06

14 freshwater 2 mé/2 hr 285 trace 2.33 1.21 2.33 1.21

15 freshwater 2 mé/2 hr 279 0.02 2.04 1.06 2.06 1.08

Average 287 uc 2.1 1.09 2.1 1.10

16 freshwater 2 m¢/20 hr 281 trace 1.82 0.94 1.82 0.94

17 freshwater 2 mé/20 hr 270 trace 1.71 0.89 1.71 0.89

18 freshwater 2 mé/20 hr 297 trace 1.96 1.02 1.96 1.02

19 freshwater 2 mé/20 hr 274 0.03 1.73 0.90 1.76 0.93

20 freshwater 2 m¢/20 hr 278 trace 1.90 0.98 1.90 0.98

Average 280 uc 1.82 0.95 1.83 0.95

21 PM* seawater 2 m¢/2 hr 273 trace 5.86 3.04 5.86 3.04

22 PM seawater 2 mé/20 hr 270 0.86 2.46 1.27 3.32 2.13

23 PM freshwater 2 m¢/2 hr 287 trace 2.00 1.04 2.00 1.04

24 PM freshwater 2 m¢/20 hr 287 trace 1.96 1.02 1.96 1.02

25 Negative control 282 trace 1.93 1.00 1.93 1.00

*NC: Negative control ; TUC: Uncalculated ; *PM: Postmortem
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Fig. 1. Thoracic cage was opened to examine the volume of pleural effusion (a: seawater, 2 hr ; b: seawater, 20 hr ; c: postmortem,
seawater, 20 hr ; d: freshwater, 2 hr ; e: freshwater, 20 hr ; f: postmortem, freshwater, 20 hr).
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Fig. 2. Histogram shows rat’s lung
weight depending on the experimental
condition.
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Fig. 3. Photograph shows ventral surface of the lung (a: seawater, 2 hr ; b: seawater, 20 hr ; c: postmortem, seawater, 20 hr ; d
freshwater, 2 hr; e: freshwater, 20 hr ; f: postmortem, freshwater, 20 hr).
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Fig. 4. Histologic section of rat’s lung tissues shows alveolar edema, perivascular edema, alveolar hemorrhage and bronchiolar
hemorrhage (a: 3+ of alveolar edema in #18, H&E, X 200 ; b: 3+ of perivascular edema in #4, H & E, X 200 ; c: 3+of alveolar
hemorrhage in #20, H & E, X 200 ; d: 3+ of bronchiolar hemorrhage in #14, H & E, X 200).
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Table 2. Summary of Histologic Changes of Lung according to Experimental Condition

Histologic findings
No. Condition Alveolar  Perivascular Alveolar Bronchiolar Subpleural
edema edema hemorrhage  hemorrhage  congestion or  Atelectasis Emphysema
hemorrhage

1 seawater 2 m¢/2 hr 0 2+ 1+ 0 0 0 1+

2 seawater 2 mé/2 hr 0 2+ 1+ 1+ 0 0 2+

3 seawater 2 m/2 hr 1+ 2+ 2+ 1+ 0 0 2+

4 seawater 2 m/2 hr 1+ 3+ 3+ 1+ 0 0 2+

5 seawater 2 m/2 hr 1+ 3+ 3+ 1+ 0 0 2+

6 seawater 2 m¢/20 hr 0 3+ 0 2+ 0 1+ 1+

7 seawater 2 m¢/20 hr 2+ 2+ 2+ 1+ 0 0 1+

8 seawater 2 m¢/20 hr 2+ 1+ 2+ 1+ 0 0 1+

9 seawater 2 m¢/20 hr 1+ 1+ 1+ 0 0 0 1+
10 seawater 2 m¢/20 hr 1+ 1+ 1+ 0 0 0 1+
1 freshwater 2 mé/2 hr 2+ 1+ 2+ 1+ 0 0 1+
12 freshwater 2 mé/2 hr 1+ 1+ 3+ 2+ 0 0 1+
13 freshwater 2 m/2 hr 1+ 1+ 1+ 1+ 0 0 1+
14 freshwater 2 mé/2 hr 3+ 3+ 3+ 3+ 0 1+ 2+
15 freshwater 2 mé/2 hr 2+ 1+ 2+ 1+ 0 1+ 2+
16 freshwater 2 m¢/20 hr 2+ 1+ 2+ 2+ 0 0 1+
17 freshwater 2 m¢/20 hr 1+ 1+ 1+ 1+ 0 0 1+
18 freshwater 2 m¢/20 hr 3+ 2+ 3+ 3+ 2+ 2+ 1+
19 freshwater 2 m¢/20 hr 1+ 0 2+ 2+ 0 2+ 2+
20 freshwater 2 m¢/20 hr 1+ 2+ 3+ 1+ 0 1+ 1+
21 PM* seawater 2 m{/2 hr 0 2+ 0 0 0 0 2+
22 PM seawater 2 m¢/20 hr 0 1+ 1+ 0 0 0 2+
23 PM freshwater 2 mé/2 hr 0 1+ 0 0 0 0 1+
24 PM freshwater 2 m¢/20 hr 0 2+ 2+ 0 0 0 1+
25 Negative control 0 1+ 0 0 0 0 1+

*PM: Postmortem
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