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Synergistic effect of a eight-week exposure to
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Exposure to relatively low levels of ozone (O,) can cause airway hyperresponsiveness
(AHR) in rodents. However, it is not known whether comparatively long-term exposure
to a combination of O, and nitrogen dioxide {NO,) potentiates the pulmenary response
as compared to exposure to either gas alone. This study was performed to determine if
these gases have a synergistic effect on airway responsiveness {AR) in guinea pigs.
Guinea pigs were continuously exposed either to filtered air, 2ppm NO,, 0.2ppm O, or 8
combination of these two gases for 4 or 8 wk. After each period of exposure, pulmonary
mechanics and AR to infused methacholine (Mch) of anesthetized, intubated animals
were measured. None of the exposures altered static respiratory compliance, or baseline
values of respiratory flow resistance (R), or dynamic compliance (Cdyn). Exposure to
No, alone had no effect on either EDyR {the dose of Mch necessary to double R} or EDss
Cdyn (the dose of Mch necessary to reduce Cdyn to 65% of its beseline value). Four
weeks of O, exposure significantly decreased from 2.74+0.17pg/kg/min in air exposed
rats to 1.63%0.12,.g/kg/min (p<0.01). Exposure to O, and NO, together did not enhance
this effect (EDsoR=1.7420.154g/kg/min) (p<0.01). The decrease in EDzoR was some-
what diminished after 8 wk exposure. While there was no synergy between NO, and 0,
in decreasing the ED, R for Mch, synergism between these gases was seen in decreasing
the EDsCdyn. Four weeks of exposure to O, alone decreased the ED;:Cdyn from 3.84 %
0.48ug/kg/min, seen in the air-exposed controls, to 2.92+0.63kg/kg/min. The combina-
tion of O, and NQ. reduced this value significantly to 1.97 +0.41pg/kg/min (p<0.05).
This effect persisted after 8 weeks of exposure to the combined gases. These results
demonstrate that comparatively long-term exposure to relatively low-levels of NO. and
O, has synergistic effect of airway responsiveness in guinea pigs.
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Table 1 Baseline values of respiratory flow resistance
(R) and dynamic compliance (Cdyn) after expo-
sure to to filtered air or 2ppmNO, for 4 or 8

weeks.
4wk EXPOSURE 8wk EXPOSURE
AIR NO,; AIR NO,
R 0.22 0.22 0.19 0.19
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Table 2 Static respiratory compliance
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to filtered air or 2ppmNOQ, for 4
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AlIR NO,
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Fig.3 A continuous record of NO; concentration, 2ppm, inside the exposure chamber.

Bull. Ingt. Public Health, 43(4): 1994



436 A, TEMUEE MBS SR MR

0.4,
£ 0.3} :
|
Q. |
2 L, .. y
Q  o0.2} A iy
o A P !
O - ' i N i i’ B k‘b.'_w:v_-" o I
. ; : : i H i ;
: H | : - : i : i
o 0iF I e R R R s
o R N N f
4 1k ‘ii“‘”"_ b ! R }_ A o
. _ L N oo .
0 By g i e : i - T |
20 19 18 17 16 15 14 13 12
(P M)
Fig. 4 A continuous record of Oy concentration, 0.2ppm, inside the exposure chamber.
Table 3 Baseline values of R and Cdyn after exposure to filtered air,
0.2ppmO; or a combination of 0.2ppm@Q, and 2ppmNO; for 4 or
& weeks.
4wk EXPOSURE 8wk EXPOSURE
AIR Qs  0;+NO, AIR 0;  0,+NO.
R 0.15 0.15 0.16 0.19 0.21 0.21
{emH.0/ml/s) +0.01 +0.01 =*0.00 +0.00 £0.01 =+0.02
C dyn 0.75 0.74 0.71 0.65 0.70 0.70
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(MEAN 2 SE, N=6~8)
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Fig. 5 ED,R of the guinea pigs exposed to filtered
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and 2ppmNQ, for 4 or 8 weeks.
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Fig.6 ED,Cdyn of the guinea pigs exposed to filtered
air, 0.2ppmO; or a combination of 0.2ppm0Q,
and ZppmNQO, for 4 or 8 weeks.
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