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A short time after the beginning of vestibular stimulation by radial acceleration without 
appreciable muscular contraction a temporary but intensive increase in the initial level of 
the tissue impedance of the skin is observed. 

Radial acceleration accompanies any change in the position of the human head and trunk as they rotate 
simultaneously [2, 9, i0]. The responses arising under these circumstances may lead to the development 
of severe autonomic discomfort and to the onset of the symptom-complex of motion sickness [7, ii]. 

From the results of the writer's impedance-dermatometric (IDM) investigations of the autonomic 
functions of the skin during skeletal muscular fatigue (the IDM fatigue effect [3]) it was suggested that 
similar changes arise in the impedance level ZAB in the area of tissue between active electrodes A and B 
and during the development of vestibuloautonomic responses. 

E X P E R I M E N T A L  M E T H O D  

Exper imen t s  we re  c a r r i e d  out under no rma l  envi ronmenta l  conditions on 26 cl inical ly healthy males  
aged 18-35 y e a r s  (29 exper iments) .  The choice of a r e a  to be tes ted ,  the conditions of local  t r e a t m e n t  of the 
skin, and the t i m e  of beginning of the t e s t  were  desc r ibed  p rev ious ly  [3]. A Ba rany ' s  [8] ves t ibu lome t r i c  
chai r  fi t ted with an e lec t r i c  cable [4] was used. Continuous record ings  of ZAB ( p a r a m e t e r s  of the sinusoidal  
tes t ing  s t imuli :  20 Hz, 10-50 hA) and the e l e c t r o m y o g r a m  (EMG) during rotat ion were  made by means of a 
col lector ,  by fixing to the chai r  the extension par t  of the 5-channel  complex of a biopotential  ampl i f i e r  for  
measur ing  the level  of impedance of the skin t i s sues  [3]. * 

EXPERIMENTAL RESULTS 

Soon after the beginning of exposure to extremal radial acceleration without any appreciable muscular 
contraction (EMG control) a temporary but intensive increase in the initial level Of ZAB- the IDM motion 
sickness effect -was observed (Fig. i).$, 

The phenomenon recorded was characterized by the following features. The level of ZAB was consid- 
erably increased, and the initial level of the impedance could be increased by 50% or more. 

The intensity of the increase in the initial level of ZAB depended on individual predisposition to motion 
sickness. No IDM motion sickness effect was observed in subjects with a zero degree of vestibuloautonomic 

*S. S. Markaryan, I. A. Sidel'nikov, N. I. Grachev, V. I. Zoril6, and G. I. Pavlov also took part in these 
experiments. 
SThe absolute values of ZAB are expressed as the corresponding conventional equivalent in the form of 
aCtive resistance; the high level of ZAB was due to the area of the electrode cups [i] and the topographical 
differences of impedance [5, 12]. 
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Fig. 2 

Fig. 1. Changes in level of impedance ZAB during vest ibular  s t ress :  1) right bi-  
ceps, local rubbing until mild hyperemia  appears on the skin over the right biceps; 
2) left biceps. Here and in Fig. 2, t ime of stopping function test  indicated by arrow. 

Fig. 2. Impedance-dermatograms  of persons  with different levels of vestibuloauto- 
nomic stability: a) vestibuloautonomic react ivi ty of third degree:  1) local rubbing 
until mild hyperemia  of the skin over the right biceps; 2) until moderate  hyperemia  
of the skin over the left biceps; b) zero degree of vestibuloautonomic reactivity: i) 
local rubbing until mild hyperemia of skin over right biceps; 2) over left biceps; 
3) over left gastrocnemius muscle. 

react ivi ty [7] (Fig. 2b). Allowing for this lat ter  fact, the confidence limits of the real  frequency of 
manifestation of the IDM motion sickness effect are P • 1.96, crp Qo+18~ = ~',., .-23/c~ [ 6 ] .  

The charac te r  of the subsequent changes of the increased level of ZAB differed after  removal  of the 
stimulus. Cessation of motion sickness as a rule is accompanied by short holding of the ZAB level achieved 
or by its continued growth for a short t ime (up to 3 min), often with a sharp drop in its level by 5-10% im- 
mediately after  the cessat ion of stimulation {Fig. 2a). 

In the experiments in which the initial level of ZAB was increased,  after the end of vest ibular  s t imula-  
tion a more or less gradual decrease  (recovery) was observed to the previous value (after 3-15 min, de- 
pending on the intensity of the autonomic reflexes),  o r  sometimes a little below it. 

The magnitude of the increase  in level of ZAB was found to depend on the degree of p re l iminary  clean- 
ing of the skin. If the skin was rubbed excessively (ZAB _< 1-5 ks no changes were recorded  in the level 
of ZAB during the test.  These facts evidently confirm that the observed changes are  due to changes in the 
upper layers  of the epidermis.  

Experiments  using a measuring stimulus of frequency within the range 20-1000 Hz led to qualitatively 
s imi lar  resul ts .  The close s imilar i ty  between the amplitudinal and tempora l  charac te r i s t i cs  of the IDM 
fatigue effect and the IDM motion sickness effect suggests that they are special  forms of a nonspecific 
stereotyped phenomenon of an increase  in the impedance of the skin during exposure to a combined contact 
environment. 
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