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[ Abstract ] Objective To investigate the effects of exposure to 32% oxygen-68% nitrogen (mixed gas) with
different protocols on the lung function, blood gas indicators and inflammatory factors in rats undergoing fast ascent.
Methods Thirty male SD rats were randomly divided into 5 groups (#=6): normal control group, group 1 (rats were
pressured with mixed gas at 40 m for 4 h, followed by rapid decompression, and lung function was detected at 0, 3 and 24
h after decompression), group 2 (the hyperbaric exposure protocol was the same as that in group 1, but rats were sacrificed
immediately after decompression, and then blood was collected for detection of the blood gas indicators, inflammatory factors
[interleukin 1B, tumor necrosis factor o, and transforming growth factor ] and oxidative stress indicator [ 4-hydroxynonenal ]),

group 3 (the hyperbaric exposure protocol was the same as that in group 1, but rats were exposed to normobaric 100% oxygen
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for 30 min after decompression. After the examination of the lung function, rats were sacrificed, and blood was collected
for the examination of the blood gas indicators, inflammatory factors and oxidative stress indicator), and group 4 (rats were
exposed to 100% oxygen at 7 m for 30 min, then to mixed gas at 15 m for 3 h and finally to mixed gas at 40 m for 10 min,
followed by rapid decompression. After the examination of the lung function, rats were sacrificed, and blood was collected
for the examination of the blood gas indicators, inflammatory factors and oxidative stress indicator). The lung function of
the rats was examined by a whole body plethysmography system, blood gas analysis was performed by a blood gas analyzer,
and the blood inflammatory factors and oxidative stress indicator of the rats were detected by kits. Results Fast ascent
after hyperbaric exposure increased the respiratory rate, shortened the time of inspiration and expiration, increased the peak
inspiratory and expiratory flow rates, and elevated the minute ventilation. Normobaric oxygen exposure after fast ascent
improved the lung dysfunction, but the respiratory resistance was still increased as compared to baseline level. Fast ascent
after hyperbaric exposure with oxygen inhalation at shallower water and increase of depth step by step could also cause
damage to the lung function, which was characterized by the increase of expiratory and inspiratory resistance. Conclusion In
the diving with semi-closed circuit rebreather, fast ascent may cause damage to the lung, which may be improved to a limited
extent by short-term oxygen breathing in initial shallow water or normobaric 100% oxygen afetr fast ascent.
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Tab 1 Changes in lung function indicators of rats in each group before and after hyperbaric exposure

n=6,xxs
Group Ti/s Te/s PIFR/(mL*s ") PEFR/(mL-s ') Volbal
Group 1
Before 0.20040.034 0.31840.053 5.048+0.976 3.2154+0.219 0.39240.013
After
0h 0.1751+0.044 0.220£0.022" 6.445+1.680 4.95740.605" 0.448 £0.022
3h 0.21040.021 0.25240.031 5.22041.368 4.58040.358" 0.45740.021"
24h 0.2000.028 0.310£0.050" 5.605+1.192 3.537+0.108* 0.400+0.016
Group 3
Before 0.22340.059 0.32540.127 5.04740.526 3.72540.942 0.42040.020
After 0.290+0.029 0.3600.055 4.17540.634" 3.877+0.578 0.448 +0.032
Group 4
Before 0.21340.045 0.30840.089 4.738+1.105 3.57040.569 0.41840.026
After 0.23840.013 0.30340.017 5.05240.992" 3.89840.759 0.44340.022
Group RF/min "' Vt/mL Mv/mL EF50/(mL*s ')
Group 1
Before 117.185+16.941 0.603 £0.063 72.1954+11.968 2.772+0.337
After
0h 155.070+22.940" 0.67740.099 106.677+23.534" 4.647+0.770"
3h 130.717 £ 14.760 0.73040.194 94.552+18.659 4.012+0.471
24 h 118.980+16.855" 0.677£0.109 82.737416.875" 3.103£0.312°4
Group 3
Before 117.960432.268 0.62740.050 76.330+16.652 3.23340.642
After 93.09049.633 0.792+0.119 74.752413.196 3.410£0.633"
Group 4
Before 123.177+37.446 0.62140.056 76.083+19.433 3.13840.851
After 111.89843.413 0.790+0.203 88.347420.122" 3.615+0.852"

"P<<0.05 vs before exposure; “P<<0.05 vs 0 h; “P<<0.05 vs 3 h. Group 1: Rats were pressured with mixed gas (32%
oxygen-68% nitrogen) at 40 m for 4 h and then subjected to rapid decompression, and lung function was detected at 0, 3 and 24 h after
decompression; Group 3: Rats were pressured at 40 m for 4 h and then subjected to rapid decompression, followed by normobaric
100% oxygen exposure for 30 min, and the lung function was detected immediately; Group 4: Rats were exposed to 100% oxygen at
7 m for 30 min, to mixed gas at 15 m for 3 h and then to mixed gas at 40 m for 10 min, followed by rapid decompression, and the lung
function was detected immediately. Ti: Inspiratory time; Te: Expiratory time; PIFR: Peak inspiratory flow rate; PEFR: Peak expiratory
flow rate; Volbal: Inspiratory time/expiratory time; RF: Respiratory frequency; Vt: Tidal volume; Mv: Minute ventilation; EF50:

Expiratory flow at 50% volume.
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Tab 2 Comparison of blood gas indicators of rats among groups after hyperbaric exposure

n=6,xxs
BEecf/ HCO; / TCO,/ o LAC/
Group pH PCO,/ mmHg PO,/mmHg (mmol-L™")  (mmol+L™) (mmol-L ") SO,/% (mmol~L ")
NC 7.381£0.026 58.18:4.91 41.0+58 73%1.5 32.5%+1.6 342+1.6 722184  0.69£0.10
Group2 7.401+0.045 55.11+6.98 343+54 95+2.1° 343421 36.0+£2.4 59.8+15.0° 1.10+£0.22

Group 3 7.412+0.020° 54.184240 31.7+57 9.7+12 345408 362+1.0 58.7+13.0° 0.91+0.18
Group 4 7.449+0.092 53.581+8.85 39.8+4.8°% 1284294 36.8+£14°% 3834134 753£1.7°* 0.54£0.06°4
1 mmHg=0.133 kPa. "P<<0.05 vs NC group; “P<<0.05 vs group 2; *P<<0.05 vs group 3. Group 2: Rats were pressured with

mixed gas (32% oxygen-68% nitrogen) at 40 m for 4 h and then subjected to rapid decompression, and blood gas analysis was

performed; Group 3: Rats were pressured at 40 m for 4 h and then subjected to rapid decompression, followed by normobaric 100%
oxygen exposure for 30 min, and then blood gas analysis was performed; Group 4: Rats were exposed to 100% oxygen at 7 m for
30 min, to mixed gas at 15 m for 3 h and then to mixed gas at 40 m for 10 min, followed by rapid decompression, and blood gas
analysis was performed. NC: Normal control; PCO,: Partial pressure of carbon dioxide; PO,: Partial pressure of oxygen; BEecf:

Extracellular fluid base excess; TCO,: Total carbon dioxide; SO,: Oxygen saturation; LAC: Lactic acid.
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Tab 3 Comparison of inflammatory and oxidative stress indicators of rats among groups after hyperbaric exposure

(ng * L ", n=6,x*s

Group IL-1B TGF-p TNF-o 4-HNE
NC 8.274+0.78 679.39+84.33 219.32£27.14 320.63+13.29
Group 2 20.89+1.36° 1706.34+80.96 967.454+123.97" 653.89+45.91"
Group 3 15.30+2.68 1033.764252.23"* 553.62431.47° 467.454+20.63"
Group 4 9.844-0.95°4 848.444-4139"4 292.41412.5544 409.76+19.34°4

"P<C0.05 vs NC group; AP<0.05 vs group 2; 4P<0.05 vs group 3. Group 2: Rats were pressured with mixed gas (32%
oxygen-68% nitrogen) at 40 m for 4 h and then subjected to rapid decompression, and blood was collected; Group 3: Rats were
pressured at 40 m for 4 h and then subjected to rapid decompression, followed by normobaric 100% oxygen exposure for 30 min, and
then blood was collected; Group 4: Rats were exposed to 100% oxygen at 7 m for 30 min, to mixed gas at 15 m for 3 h and then to

mixed gas at 40 m for 10 min, followed by rapid decompression, and blood was collected. NC: Normal control; IL-1p: Interleukin 1J;

TNF-a: Tumor necrosis factor a; TGF-f: Transforming growth factor ; 4-HNE: 4-hydroxynonenal.
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