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Comparison of lung injuries induced by drowning with equal volume of seawater and freshwater in rabbits
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[ABSTRACT] Objective: To compare the lung injuries caused by drowning with equal volume of seawater and freshwater in rabbits.
Methods: Twenty-four healthy New Zealand rabbits were randomly allocated to three groups (n=28) :control group(CG), seawater-
drowning group (infused with seawater, 2 ml/kg ) and freshwater-drowning group (infused with freshwater, 2 ml/kg). All rabbits
were observed for 3 hours for breathing frequency, heart rate, mean arterial pressure (MAP), blood gas analysis and levels of TNF-q
and IL-6. Pulmonary histopathology, ratio of wet/dry lung weight and permeation index of pulmonary capillary were recorded after the
animals were sacrificed at the end of the experiment. Results: After infusion of seawater or freshwater, the respiration rates, serum
levels of TNF-q and I1-6 were significantly increased (P<C0.01), and the MAP was decreased (P<Z0.01), leading to hypoxemia and
hypocapnia. Lung injuries were noticed in both seawater-drowning group and {reshwater-drowning groups. with those in the former
more persistent. The wet/dry ratio and permeation index of lung capillary were significantly increased after infusion in the seawater
group compared with those in the other two groups (P<C0. 05). The cell number in the bronchoalveolar lavage fluid was significantly
larger in the seawater-drowning group compared with that in the control group (P<C0. 01), and the lung injury was more severe than
that in the freshwater group. Conclusion: Seawater infusion can lead to more serious and persistent lung injury in rabbits compared with
equal volume of freshwater.
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Fig 1 Changes of respiratory rate,
heart rate and mean arterial pressure in each group
A: Respiratory rate; B: Heart rate; C:. Mean arterial pressure.
1 mmHg=0.133 kPa. * * P<C0. 01 ws control group;~4 P<C0. 01 ws

freshwater-drowning group. n=38
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Tab 1 Changes of pH,PaO, ,and PaCO, at different moments in each group
(n=8.x+s)
Time after drowning ¢/min
Index Group Pre-drowning
0 30 60 120 180

pH C 7.45+0.03 7.42+0.03 7.40+0.04 7.4140.03 7.39+0.04 7.43+0.04

F 7.43+0.03 7.45+0.02 7.4740.04 7.4540.03 7.434+0.03 7.40+0.03

S 7.44+0.04 7.46+0.02 7.48+0.08 7.4740.03 7.44+0.03 7.37+0.14
PaO2 p/mmHg C 91.23+£5.02 89.2312.23 90.2543.07 91.15+5.68 92.22+6.09 94.28+£2.51

F 91.88+8.58 76.32+6.38* * 67.93+9.17* * 78.87+13.92* 86.95+17.41 77.83£9.64* %

S 90.38+7.75 30,5944, 77 xAA 41,0144, 93 xAA 48.424+5.11* AL 59.194+11.65* *AA  63.71+13.53* *AA
PaCO2 p/mmHg C 40.1543. 31 38.20+£3.12 36.2943.08 35.33+£2.97 36.16+4.33 37.03+£3.28

F 39.73+2.99 35.56+4.,28 31.30+4.49* 30,8844, 44* 29.63+3.50* * 27.03+£5,97* *

S 39.14+3.15 29.35+3.15* *AA 27.3543.99* % 25.9342.53* AL 24,.87+4.38* A& 28.73+9.05% *

C:Control group; F:Freshwater-drowning group; S:Seawater-drowning group. 1 mmHg=0. 133 kPa; *

AP<0. 05,24 P<0.01 vs F group
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Tab 2 Changes of serum TNF-o and IL-6 at different moments in each group

[n=8,z%s,p5/(pg+ ml )]

Time after drowning ¢/min

Index Group Pre-drowning
60 180
TNF-a C 238.35+11.09 241.774+14. 11 270.39+ 9.07
F 268.31+16. 38 338.31419.81" 344,10416. 27"
S 242.67+13.57 333.55454.47" 447.76442. 94 * AL
1L-6 C 545.74428.63 566. 7436, 17 556.57+31.91
F 539.33419.57 611.234+ 9.80"* 701.37426.54" "
S 553.96425. 39 885.83+37.47* * AL 812.79+43.70* * AL

C:Control group; F:Freshwater-drowning group; S:Seawater-drowning group. * P<C0. 05, * * P<C0. 01 wvs C group;£4 P<C0. 01 ws F group
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Tab 3  Cell population and classification in BALF in each group

(n=8,x*s)
) Classification( %)
Group Cell population( X 10*/L) -
Macrophage Neutrophil Lymphocyte
C 48.25422.10 92.67+1.53 0 7.33%+1.55
S 162.75452.33" * 65.0041.00" * 20.667+9.018* * 13.67+8.51" "

C:Control group; S:Seawater-drowning group. * * P<Z0. 01 vs C group

x4 BEAZBIWEGR/TRE R RN EREELH
Tab 4 Ratios of wet/dry lung mass and permeation

indices of pulmonary capillary in each group

(n=8.,x=%s)
Group Wet/dry ratio Permeation index
C 5.19+0. 14 0.03040.017
F 5.31%0.22 0.03440.013
S 7.684+0.76*4 0.05240.003* 4

C: Control group; F: Freshwater-drowning group; S: Seawater-

drowning group. * P<C0. 05 vs C group;” P<C0. 05 vs F group
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Fig 2 Lung appearance of each group

A,D:Control group; B, E: Freshwater-drowning group; C, F: Seawa-

ter-drowning group(up: normal ventralis; down: dorsal view)
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Fig 3 Pulmonary histopathology of each group(H-E)
A Control group; B: Freshwater-drowning group; C: Seawater-drow-

ning group. Original magnification: X 100
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Tab 5 Pathological scores of lung tissue in each group

(n=8.x=%s)
G Interstitial Interstitial Alveolar Alveolar Inflammatory Alveolar
roup " S .
edema congestion edema hemorrhage infiltration collapse
C 0.15+0. 10 0 0.10+0. 09 0.0540. 05 0.23+0.05 0.184+0.05
F 1.704+0. 35" * 1.904+0.12** 0.30+0.16 0.18+0.10" " 0.20+0.16 1.354+0.19**
3 1.30£0.60"* 2.00+0.16" 0.9340.48* * 4 0.20+0.06" 2.5040.58* *A4  1,5540.57 "

C:Control group; F:Freshwater-drowning group; S:Seawater-drowning group. * * P<C0. 01 vs C group; 2~ P<C0. 01 ws F group
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