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We have developed and perfected various methods for recording vest ibulo-somat ic  and vest ibulo-autonomic 
reflexes. They have been tested in systematic work in both acute and chronic experiments on rabbits and dogs. 

For the pre l iminary experiments to determine 
the effect of angular accelerat ions,  we developed a 
device for rotating the animals. It consisted of a 
fixed base in which a shaft revolved, ten sliding con- c 
tacts to pick up potentials,  and two replaceable  stands 
to which the rabbit  or dog was fixed. Provision was 
made to supply air under the necessary pressure through 

b a shaft rotating in an a i r - t ight  sleeve, so that arterial  
pressure could be measured during rotation. The de- 
vice was also equipped with a contactless e lec t romag-  
netic  marker to record the number of turns. During 
the rotation, simultaneous recordings were made of 
nystagmus, the ECG, respiration, pulse, and arterial  

a 
pressure. 

- -  At present these quantities are recorded by 
Fig. 1. Recording of various responses in rabbits by means means of a new (VU-2) device,  which enables steady 
of the methods described, a) Pressure in sleeves; b) sphyg- accurate  positive or negative accelerat ions from 0.01 
mogram during the measurement  of arterial  pressure; c) to 60~ be obtained,  and provides for angular 
re t ino-corneal  nystagmus potential ,  veloci t ies  up to 180~ and for the rotation to be 

stopped within 0.1 sec. Provision is also made for in- 
cl ining the animal  in the saggital  or frontal plane during the rotation (the action of Coriolis force). 

Recording of the potent ial  developed between retina and cornea to indicate the nystagmus of rabbits was car-  
r ied out in a chronic experiment  by implantat ion of electrodes into the bone of the orbit. The electrodes,  which were 
found satisfactory, were made from stainless steel studs or screws mounted in a threaded plast ic  case. For the acute 
experiment  we used needle  electrodes, which were inserted into the bone of the orbit before recording. The nystag- 
mus was recorded by means of the electrodes just described, and the potentials  were then amplif ied,  and are shown 

in Fig. lc .  

Arterial  pressure was recorded in rabbits and dogs by a bloodless method from the carotid artery, which was 
brought out on to a fragment of skin. As usual, the proximal  end of the fragment was compressed with a pneumatic  
cuff, and the distal end used to record the sphygmogram (Fig. lb) .  At the same t ime,  a record was made of the pres- 
sure in the sleeve, and took the form of periodic pulses increasing by intervals of 10 mm of mercury (Fig. la) .  From 
the sphygmogram and the pressure marker,  the max imum arterial  pressure was determined.  The maximum blood 
pressure was taken as equal to that of the pressure marker at which the first not iceable  pulse could be seen in the 

sphygmogram. 

A new design of pneumat ic  cuff, and a new pulse manometer  for recording pressure, will  be of interest to ex- 

perimenters.  
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Fig. 2. New construction of pneumatic cuff. A) For rabbits; B) for dogs, Explanation 
in text. 

?ressl~e 

Fig. S. Diagram of the pulsed photoelectric 
manometer. Explanation in text, 

The cuff, whose body is made from perspex, is of small size 
and weight. As can be seen from Fig. 2, in the body of the cuff 
(1) besides the rubber bag (2) which compresses the artery, there 
is a piezoelement  (3) which serves to record the pulse. 

To accommodate  the skin fragment, in the body of the 
sleeve there is a corresponding groove (indicated in the diagram 
by an arrow); when the skin fragment has been placed within it, 
it is protected by a cover (4) which is retained in position by the 
screw (5). Screw (6) placed on the cover serves to provide the 
necessary pressure between the artery and the piezoelement,  and 
makes it possible to obtain a clear recording of pulse oscillations. 
The air in the sleeve is supplied through a rubber tube (7). The 
lead (8) connects the piezoelement  to the amplifier of a record- 
ing device. 

As long experience has shown, the design of the sleeve 
makes for reliable connection, great convenience in operation, 
and consistency of measurement. It makes it possible to obtain 
complete compression and a definite recording of the first pulse 
oscillation. 

The pulsed photoelectric manometer consists of a normal 
spring manometer working together with the photoelectric device 
illustrated in Fig. 3. As can be seen from the diagram, on the 
manometer 1 and rotatable about an axis 2 and inclined at an 
angle a,  there is fixed a small light spherical mirror 3. Whenthe 
latter rotates about axis 2 it moves the light beam F in the plane 
of the diaphragm 4 along the arc of a circle radius R. The dia- 
phragm contains slit apertures b running radially out from its cen- 

ter. The angle ), between the apertures in the diaphragm corresponds to an angular rotation of the mirror brought 
about by a pressure change of 10 mm Hg. The first aperture in the diaphragm corresponds to a pressure of 40 mm 
and the last to one of 200 mm Hg. The light beam from the lamp 8 reflected from the plain mirror 7 and the spheri- 
cal mirror 3 is focused by the latter in the plane of the diaphragm 4 as a light spot F. As the light spot moves across 
the slit apertures of the diaphragm, through the action of the l ight-collect ing cone 6, it periodically illuminates the 
photoelement 5. Current pulses developed in it are taken to the amplifier of an oscillograph. 
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The advantage of this manometer is that it contains no rubbing or mercury contacts which require consider- 
able attention, cleaning, and regulation, and give variable results. 

Respiration was recorded from changes in the circumference of the thorax. For this purpose we used elastic 
rheostats [1], from which a clearly marked respiration curve was obtained. 

At present we are arranging to collect blood at a distance from the animals during their rotation, using the 
method we have developed [3]. 

The methods and apparatus described above are recommended for wide-scale laboratory use. 

S U M M A R Y  
A description is given of methods of objectively recording vestibulo-somatic and vestibulo-autonomic reflexes 

in experimental animals. An explanation is given of how to use these methods when vestibular stimulation is induced 
by rotation. 
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All abbreviations of periodicals  i n  the above bibliography are letter.by-letter transliter- 
at ions  of the abbreviations as  given in the original Russ ian journal. Some or all  o t  th i s  per i -  

o d i c a l  l i t e ra ture  m a y  wel l  be  a v a i l a b l e  in Eng l i sh  t rans la t ion .  A complete l i s t  of the cover-to.  

cover Engl i sh  translations appears at the back of this i s sue .  
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