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Abstract

The effect of subchronic exposure to low doses ol acrylonitrile on respiratory

functions and the alterations of the cholinergic responses controlling this system of the

male Wistar rals had been investigated. Acrylonitrile at the doses 1 and 25 mg/kg body

weight were administered subcutaneously once daily, 5 days per week for 8 weeks.

Normal saline in comparable amount was administered to the control group. Respiratory

functions (peak expiratory flow, respiratory rate, minute _volume, tidal volume,

inspiratory time, expiratory time, relaxation time, specific airway resistance, specific

airway conductance) were recorded by using Noninvasive Respiratory Analyzer at the

lst, 2nd, 4th, 6th, and 8th week of the treatment schedule.

The subchronic exposure to I mg/kg dose of acrylonitrole showed no significant

alterations in respiratory functions when compared with control group. Whereas, the

administration of acrylonitrile 25 mgkg showed time-dependent alterations. The

significant effects in the respiratory functions, for example decreased peak expiratory

flow, increased specific airway resistance, were observed markedly at the first and

second week of acrylonitrile 25 mglkg treatment, however, the adaptive changes to

nearly the values of control group especially at one week following the termination of
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8 weeks of acrylonitrile treatment were also detected. The other signs of acrylonitrile on

cholinergic functions including salivation, lacrimatio4 and diarrhea were also observed

in acrylonitrile 25 mg/kg treated group.

The acrylonitrile-treated rats were challenged with atropine sulfate(i0 mg/kg,Im.)

or physostigmine (0.5 mglkg,Im.)at day 5 of the 8th week of the treatment schedule. No

significant alterations in respiratory functions of acrylonitrile 25 mg/kg treatment were

observed after atropine challenged. Similar results were found at the dose of acrylonitrile

1 mglkg after chalienge with atropine in almost all of respiratory functions.

After challenge with physostigmine, significant hyperactivity of cholinergic

functions were observed in control and acrylonitrile 1 mg/kg treated group. In

acrylonitrile 25 mglkg treated group, the similar pattern of response to physostigmine on

respiratory functions were observed but mostly to the lesser extent than acrylonitrile 1

mg/kg treatement.

The results of this study revealed that, the effect of acrylonitrile on respiratory

functions after subckonic exposure were dose and time dependent. At the dose of

1mg/kg acrylonitrile treatment, there was no effect on respiratory functions and

muscarinic response to acetylcholine- However, at higher dose.25 mg/kg, the results

obtained after subchronic exposure for 8 weeks suggested that there was a subtle

decrease in muscarinic response to acetylcholine. These observations could not be

detected clearly by the administration of muscarinic antagonist, atropine, but it would be

revealed upon a marked activation of muscarinic receptors induced by physostigmine. At

present, it is not possible to explain what is the exact mechanism of reduced

physostigmine response in acryloniyrile-treated rat. Further studies are needed to

elucidate the specific sites and mechanisms of acrylonitrile-induced reduction in

cholinergic responses following the administration of physostigmine.
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