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Effects of nitrous acid exposure on base line pulmonary resistance and
inflanmation in rats

Ohyama, Masayuki
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The relationship between nitrogen dioxide (NO2) and asthma has been studied
in many epidemiological studies; however, conventional assays of NO2 measure nitrous acid (HONO) as
NO2. We investigated the effects of HONO on base line pulmonary resistance (RLung), dynamic lung
compliance (Cdyn), cytokine induction, and histopathological changes in rats.

Our results demonstrated that HONO exposure significantly induced an increase in RLung and
Muc5ac expression but did not affect Cdyn or expression of Cxcl-1 and TNF-a, and that the Lm of HONO
exposure groups was significantly longer than that of control group. We found hypertrophy of the
bronchial smooth muscle, pulmonary emphysema-like alterations in the alveolar duct centriacinar
regions, and increased mucous secretion in goblets cells in HONO-exposed rats.
The present results suggest that HONO have a strong effect on asthma, and that HONO is the
cause of the relationship between NO2 and asthma by epidemiological studies.
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Tabk 1.Concentrations ofnitrogen oxdes

Firstexperin ent(ppm )
Contol M ddE High

NO 0.028+ 0060 1027+ 0499 3882+ 1564
NO, 0.050+ 0065 0148+ 0270 1214+ 1090

HONO 0.005 0.775 4179
Second experim ent(ppm )
Control M ddlke High
NO 0087+ 0118 0.702+ 0212 2595+ 0525
NO, 0+ 0.032 0+ 0038 0352+ 0210
HONO 003 0542 267
Average (ppm )
Contol M ddlke High
NO 0.058 0865 3239
NO, 0025 0074 0783
HONO 0018 0659 3425
SRaw 2
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Figure 1. Comparison of sRaw measurements in the control, and
middle and high HONO exposure groups

* p<0.05, T p <0.10 vs control, Dunnett’s multiple comparison test, n =2 experiments.

v 2
Figure 2
TV 2

m Control = Middle = High

Tidal volume (ml)

0 1 2 3 4 5 6 7
Exposure period (weeks)

Figure 2. Comparison of tidal volume measurements in the control,
and middle and high HONO exposure groups

* p<0.05,  p <0.10 vs control, Dunnett’s multiple comparison test, n =2 experiments.
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Tabk 1.Concentrations ofnitrogen oxides

Contol W ddE Hih

NO 0006+ 0006 0548+ 0159 2277+ 0748
NO, 0006+ 00030099+ 0048 0722+ 0262
HONO 0002 4098 5757
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Figure 1. Change of body weights of three groups

*P < 0.05 for comparison with the control (Dunnett's multiple comparison)

Table

Average ratio of lung weight to body weight in rats exposed to nitrous acid by inhalation after 6 weeks.
Control Middle exposure High exposure ANOVA

Exposure group n_ MeanzSD  n  MeansSD  p value’ n_ MeansSD p value” p value®

Lung/body
weight ratio

Dunnett's multiple comparison (one-tailed) was applied for comparison with the control following ANOVA.

“P value for comparison with the control.

'P value for ANOVA.

RLng  Cdyn
RLung C H
Cdyn

9 0.210£0.028 9 021120011 0.620 9 0.213x0.009 0.498 0918

Table
ANOVA

Rlung and Cdyn in control and cxposure groups in rats cxposcd to HONO for 6 wecks. Outlicrs removal.

6 weeks of C group M group H group ANOVA
exposure  n MeanzSD n_ Mcan:SD  pvalue” n McaniSD  p value” p value'
Rlung 8  0.101£0.009 8 0.10420.023 0930 8 0.135:0.024 0.004  0.004
Cdm 8 0.302:0.017 8  0.280:0.030 0257 8 0.310:0.039 0794 0.130
Dunnett's multiple comparison was applied for with the control following ANOVA.

“P value for comparison with the control. ‘P value for ANOVA.
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Measurements of mMRNA in different groups

Mean + S.E. (n=9), ***; p <0.001 vs. control (Newman-Keuls test)
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