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Therapeutic effect of L-arginine on phosgene-induced lung injury in rats
Ding Jiaoyan, Zhao Yuanpeng, Ye Feng, Yang Huigiong, Cheng Jin, Dan Guorong, Zou Zhongmin ( Institute of
Toxicology, College of Military Preventive Medicine, Third Military Medical University, Chongqging, 400038, China)

[ Abstract | Objective To investigate the therapeutic effect of L-arginine on phosgene-induced acute
lung injury in rats. Methods Forty-eight male SD rats were randomized into 8 groups (n =6 per group) :
normal control group, phosgene exposure group, L-arginine control group, treatment groups with L-arginine at
low, middle and high doses, dexamethasone treatment group and L-arginine plus dexamethasone treatment
group. Except the normal control and L-arginine control groups, the other 6 groups were exposed to phosgene
gas produced from 0. 45 g triphosgene in a sealed cabin for 5 min. The L-arginine treatment, dexamethasone
treatment, and control groups were intraperitoneally injected with L-arginine immediately after exposure,
dexamethasone and saline, respectively. Lung function in each group were determined at 2, 4 and 6 hours
after the phosgene exposure. All rats were sacrificed at 6 h after exposure. The wet/dry ratio of the lung,
contents of glutathione ( GSH) and malondialdehyde (MDA) , activities of superoxide dismutase (SOD) and
inducible nitric oxide synthase (iNOS) in plasma were measured, and pathological observation was performed
on lung tissue under light microscope. Results Compared with the normal control group, the phosgene

exposure group showed significant changes in lung function parameters. Meanwhile, significant increase of
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lung wet/dry ratio (P <0.01), MDA content (P <0.01) and iNOS activity (P <0.05), as well as
significant decrease of GSH content and SOD activity ( P <0.05) in plasma were detected. Compared with the

phosgene exposure group, lung function parameters were improved in the L-arginine treatment groups,

accompanying with significantly decreased MDA content and iNOS activity, as well as significantly increased

GSH content and SOD activity, The dexamethasone treatment group showed significantly decreased MDA
content (P <0.05) , increased SOD activity (P <0.05), but the changes in wet/dry ratio of the lung, GSH

content and iNOS activity in plasma were not significant. Conclusion

L-arginine has protective effect on

phosgene-induced lung injury, and its protective mechanism may be associated with scavenging of free radicals

and iNOS inhibition.
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205 PIF(mL/s) PEF(mlL/s) Ti(ms) Te(ms) EF50(mL/s) Tr(ms)
1EH R 12.81 £5.66 13.44 +3.84 0.28 £0.05 0.44 £0.10 0.63 £0.34 0.20 £0.04
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21 3 f(/min) TV(mL) MV (ml/min) Penh PAU
1EH X B2 87.51 £9.56 1.71 £0.29 138.54 +21. 14 1.85 £0.46 1.42 £0.23
A 160. 19 +69.95° 2.06 +0.87 327.07 +246.42° 4.64 +2.98° 4.16 £3.12°
LK BR T B2 91.33 +21.41 1.73 £0.18 151.86 +53. 11 1.86 £0.61 1.50 £0.37
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KNG R4 174.08 +61.63" 2.07 £0.41 379.61 £219.80° 4.55 +3.06" 3.46 +1.81°
21 51 PIF(mlL/s) PEF(mlL/s) Ti(ms) Te(ms) EF50(mL/s) Tr(ms)
1E % % A ZH 10.21 +1.51 10.78 +£0.97 0.31£0.02 0.46 £0.06 0.44 £0.05 0.22£0.03
AP 30.74 +19. 85" 32.36 £23.45° 0.14 +0.03" 0.36 £0.25 2.11 £2.04* 0.08 +0.00"
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R R 2 27.36 +14.07" 32.56 +19.88* 0.16 +0.09" 0.32 +0. 14° 2.28 +1.87° 0.08 £0.05"
TR A R 28.92 +11.99" 36.25 £18.55" 0.12 +0.02" 0.22 +0.08" 2.68 £1.56" 0.06 £0.02"
HZEARIAA 38.85 +15.71" 48.34 £20.90" 0.15+0.07" 0.32 £0.08" 2.96 +1.70" 0.06 +0.03"
KRG R 28.43 +12.85" 33.19 £19.21" 0.14 +0.05" 0.26 +0.07" 2.33 +1.69* 0.06 +0.04"
a:P <0.05,b:P <0.01, 5 £ PBLILE ;e P <0.05, 5 04, F At
£3 XFELEF6hFHARMINEEIERMLLE (n=6, x+5)
2H 51 f(/min) TV(mL) MV (mL/min) Penh PAU
1EH X B2 96.93 +30.55 1.82£0.26 171.45 +82.75 1.55+0.94 1.24 £0.47
HR A 153.73 +77.24 2.37 +0.68 380.78 £274.50° 5.90 +3.35" 4.70 +2.56"
L-H ) HR 21 95.74 +13.73 1.93 +0.37 173.53 +25.52 2.45£1.12 1.79 +0.64°
R ok 2R 21 196.44 +62.84" 3.27 +0.84" 651.28 +331.96" 6.36 £2.31" 4.08+1.17"
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HhFERANZ 177.61 +36.01° 3.27 +0.84" 651.28 +331.96" 6.36 +2.31° 4.08+1.17°
H KR 2R 4 133.02 +29. 68° 2.10 +0.37 274.23 +48.88" 5.53 £5.50° 3.89 +2.89°
215 PIF(ml/s) PEF(mL/s) Ti(ms) Te(ms) EF50(mL/s) Tr(ms)
1EH % BRZH 11.22 £5.66 11.57 +3.84 0.29 £0.05 0.37 £0.10 0.57 £0.34 0.18 £0.04
Dt s | 34.14 £19.19" 38.86 +23.71° 0.15 £0.05" 0.33+0.18 2.78 £2.12° 0.06 +0.02"
L-HG R vt B2l 13.15 £2.12 13.97 +4.32 0.31 £0.03 0.42 £0.09 0.74 £0.36 0.18 £0.06
IR B RS AR 41 43.88 £16.27" 62.68 £22.67" 0.11 £0.02" 0.23 +0.08" 4.69 +2.21° 0.04 +0.00"
RS E R A 16.01 +12.61 17.58 +12.87 0.18 £0.09* 0.35 +0.14 1.02 +0.80 0.10 =0.04"
e R R Al 37.80 +17.35" 44.82 +19.22" 0.11 +0.01" 0.18 +0.08" 3.30 £1.21" 0.05 £0.00"
HZEAANH 43.88 £16.27" 62.68 £22.67" 0.11 £0.02" 0.23 +0.08" 4.69 £2.21" 0.04 +0.00"
HOK R ERH 23.80 +5.71° 27.91 =16.17° 0.15 £0.04" 0.32 +0.07 1.75 £1.23* 0.08 +0.03"

a:P<0.05,b:P<0.01,5 E4 5f L b4
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