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The Production and Effect of Nitric Oxide in Respiratory
Syncytial Virus-infected Human Lung Epithelial Cells
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Abstract: To investigate the formation and effect of nitric oxide (NO) on oxidative injury and anti-virus in
human lung epithelial cells (A549) infected with respiratory syncytial virus (RSV) in vitro. A549 cells in-
fected with RSV treated or untreated with Aminoguanidine (AG), the specific inhibitor for inducible nitric
oxide synthase, were used to collect cellular supernatants and do the experiments. At indicated time points,

the concentrations of NO, hydroxy radical (OH-), superoxide anion (O,™) and malondialdehyde (MDA)

were measured according to the kit reference. The viral titers were evaluated by plaque forming unit (PFU)

assay. We found that RSV infection could markedly up-regulate the levels of OH- and O, in A549 cellular

supernatants since 4 hours after infection. Meanwhile, the levels of MDA increased obviously in a
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time-dependent manner. The changes of each index varied significantly compared with the control group.

But the NO content in the cellular supernatants could significantly decrease when AG inhibitor was used,

and the levels of OH-, O, and MDA were also decreased accordingly in comparison with the correspond-

ing RSV-infected group. In addition, the titer of virus was increased, which was about 1.5 times as many the

RSV group 24 h after RSV infection. The changes of these indices have significantly different compared

with the corresponding RSV-infected group. In conclusion, RSV infection could induce high-level NO. The

NO may associate with the content of free radical, which could decrease the viral titers in the infection, but

lead oxidative injury to normal cells.
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Fig. 1 Effects of AG treatment on the NO production in
A549 cellular supernatants infected with RSV

1: Control; 2: 4 h; 3: 8 h; 4: 16 h; 5: 24 h; **: P<0.01 vs RSV group
(n=4).
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Fig. 2 Effects of AG treatment on the O, levels in A549
cellular supernatants infected with RSV

1: Control; 2: 4 h; 3: 8 h; 4: 16 h; 5: 24 h; *: P<0.05; **: P<0.01 vs
RSV group (n=4).
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Table 1 Effects of various time point of RSV infection on NO production, OH-, O, and MDA levels

in A549 cellular supernatants

Detection of indicators Normal control RSV4h RSV8h RSVIGh RSV24h
NO(nmol/mL) 8.26+0.12 9.66+0.39%** 10.58+0.36** 14.74+0.32%* 17.76+0.34%*
OH:(U/mL) 92.15+8.25 92.22+7.45 93.75+8.45* 93.93+6.58* 101.32+8.45%*
0, (U/L) 85.06+7.26 87.54+6.45* 92.46+5.48%* 114.94+£8.14%* 180.64+10.65%*
MDA (nmol/mL) 0.86+0.08 1.19+0.11%%* 2.5740.25** 4.78+0.22%** 8.37+0.38**
1 *: P<0.05; **: P<0.01 vs (n=4, X +£3).

Note: *: P<0.05; **: P<0.01 vs control group.
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Table 2 Effects of AG treatment on viral titers in A549 cellular supernatants infected with RSV

PFU/mL 4h 8 h 16 h 24 h
RSV RSV group (1.3£0.6)><10? (6.3£1.0)><10° (5.1£1.5)><10* (4.2£1.4)><10°
AG AG inhibition group (1.2£0.7)>10? (7.1£0.8)>< 10°** (9.2+1.3)>< 10*** (6.8+1.8)><10°**

D ¥*:P<0.01 vs RSV (n=4,X £ ).
Note: **: P<(.01 vs corresponding time point of RSV-infected group.
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Fig. 3 Effects of AG treatment on the OH- levels in A549

cellular supernatants infected with RSV
1: Control; 2: 4 h; 3: 8 h; 4: 16 h; 5: 24 h; *: P<0.05; **: P<0.01 vs
RSV group (n=4).
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Fig. 5  The result of plaque forming unit assay for

RSV-infected group at 24 h in supernatant fluids
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