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The method of threshold determinat ion is usually used during the study of the function of any sense organ in 
order to define its leve l  of sensitivity. In part icular ,  the method most widely used for determining the functional 

state of the acoustic analyzer  is the method of measurement  of the thresholds of audibi l i ty  (audiometry) or the 
thresholds of discrimination.  The a t tempt  to study the function of the analyzers by e lec t rophysiological  methods 
are not always justified, for although such methods may enable  some mechanisms of their ac t iv i ty  to be studied, 
they cannot provide a l l  the detai ls  character iz ing the function of perception.  I. P. Pavlov used the method of con-  
dit ioned reflexes for this purpose. 

Any external  stimulus adequate  for a part icular  sense organ is inadequate and i rrelevant  for another sense 
organ. Although irrelevant ,  however, i t  does influence the function of this analyzer .  Several  authors [3, 5-7] ob- 
served a complex relationship between the optic and acoustic analyzers.  The character  of the influences of inade-  
quate st imuli  on the function of a given analyzer  is varied.  From their special  study of this problem, P. G. Snyakin 

and A. P. Anisimova [11] concluded that this fact  may be explained by differences in the functional state of the 
cerebral  cortex, determining the character  and the direction of the react ion.  However, after a certain period these 
inadequate st imuli  become indifferent, and if  they are then reinforced by unconditioned stimuli,  they may become 
condit ioned stimuli .  

In the 1930s it was shown that  condi t ioned-ref lex changes could be produced in the leve l  of photic sensitivity 
[3, 5-7].  In more recent  investigations [1, 2, 4, 8-10, t5,  16] results were obtained showing that if various inade-  
quate st imuli  were reinforced by adequate photic stimulation, not only the sensitivity, but also the level  of m o b i l i z a -  
tion of the photoreceptors was changed. Hence, on the one hand, i t  was shown that condi t ioned-ref lex changes may 
take place  in the functional tuning of the optic and other analyzers [10, 12-14]. On the other hand, these facts 
demonstrated the possibil i ty of using the method of functional  mobi l i ty  for studying the cor t ica l  neurodynamies and 
they laid the foundations of the study of the function of the analyzers by means of this method of investigation. 

This paper describes the results of observations undertaken to show how the method of investigation of func- 
t ional  mobi l i ty  can be used to study the analyzer  function of the acoustic analyzer .  The cri ter ion which was used 

was the level  of mobi l iza t ion  of the photoreceptors of the retina along the horizontal  d iameter  of the field of vision, 
determined by means of a type PRP project ion per imeter .  

E X P E R I M E N T A L  

The investigation was conducted in an exper imenta l  darkroom. After prel iminary adaptat ion to the darkness, 
the horizontal  d iameter  of the f ield of vision was measured.  For the next 18 sec a l ight was switched on (100 ix) 
and was used as the unconditioned stimulus. I l luminat ion always caused narrowing of the field of vision, the in i t ia l  
l imits  of which were restored after 2-3 rain. A condit ioned reflex was then formed in response to an acoustic 
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TABLE I. 

Time 

I0 h 35 rain 

I0 h 37 rain 

i0 h 39 rain 

i0 h 42 min 

I0 h 45 min 

I0 h 47 rain 

I0 h 49 rain 

I0 h 51 rain 

i0 h 53 rain 

Formation of a Conditioned Reflex (to a Tone of 500 cps) and of Differentiat ion (to a Tone of 100 cps) 

Test 
no, 

81 

62 

1 

2 

63 

3 

64 
4 

65 

Conditioned s t imulus 
(pitch of tone in cps) 

500 

500 

i00 

i00 

500 

i00 

500 

I00 

500 

Change in horizontal  
d iameter  (in degrees) 

4 
8 
4 
2 
3 
2 

5 
0 
3 

Unconditioned stimulus 
(light, duration of 

action in sec) 

15 

15 

15 

15 

15 

15 

15 

15 

15 

Change in horizontal  
d i ame te r ( in  degrees) 

i0 

17 

i0 

12 

9 

TABLE 

Time 

I0 h 35 min 

I0 h 37 min 

I0 h 40 rain 

I0 h 43 rain 

I0 h 45 rain 

i0 h 47 rain 

I0 h 50 rain 

I0 h 53 rain 

2 ,  

Test t Condit ioned stimulus I 
no. { (pitch of tone in cps) 

107 I 500 

Formation of Differentiation to a Tone of 300 cps 

Change in horizontal  

d iameter  (in degrees) 

:tOO 

500 
300 
500 
500 

300 
500 

2O 
108 

2 

109 
110 

3 
111 

6 

0 

II 

0 

1 

4 

0 

6 

Unconditioned stimulus 
(light,  duration of 

act ion in sec) 

15 

15 

15 

15 

15 

15 

15 

15 

Change in horizontal  

d iameter  (in degrees) 

18 
I 

21 

7 

ii 

13 

TABLE 3. 

Test Condit ioned stimulus 
T ime  no. (pitch of tone in cps) 

I 

133 I 500 

1 I 450 
134 500 

t 

I0 h 50 rain 

i0 h 53 rain 

I0 h 55 rain 

Formation of Differentiation to a Tone of 450 cps 

Change in horizontal  

d iamete r  (in degrees) 

Unconditioned stimulus 
(l ight,  duration of 

ac t ion in sec) 

15 

15 

Change in horizontal  
d iameters  (in degrees) 

19 

19 

stimulus. The condit ioned stimulus was a musical  note with a frequency of 500 cps and a loudness of 10 dB, pro-  
duced by a type ZG-10 sound generator.  This sound was always reinforced by a photic stimulus. The strength of 
the unconditioned and condit ioned reactions was judged by the change in the size (narrowing) of the horizontal  d ia-  
meter  of the field of vision during the act ion of the corresponding uncondit ioned (photic) and condit ioned (acoustic) 
stimulus by comparison with its in i t ia l  size (after  dark adaptat ion).  

R E S U L T S  

After several  combinations of the tone of 50b cps and the light,  a condi t ioned reflex was formed to this acous-  
t ic  stimulus, and was expressed by the fact  that the isolated act ion o.f the tone of 500 cps caused narrowing of the 
horizontal  d iameter  of the f ield of vision of the pre l iminar i ly  dark-adapted  eye.  After the appearance  of a stable 
condit ioned reflex, differentiat ion to a sound of different  frequency or loudness was formed. The development  of 
different ia l  inhibition, of course, lay at  the basis of the analysis. 

In the first ptaee,  differentiation was formed between compara t ive ly  widely different notes (500 and 100 cps). 

Usually a react ion of general izat ion was observed (Table  1). 
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During the first tests of the tone of 100 cps (without reinforcement  by the photic stimulus) the narrowing of 
the f ield of vision which was produced was ah-nost the same as that produced by the tone of 500 cps, but with the 
fourth test the differential  agent (tone of 100 cps) obtained a zero reaction, demonstrating the development  of a 
process of inhibition. In a l l  subsequent tests the tone of 100 eps caused no narrowing of the field of vision, unlike 
the tone of 500 eps, which was a positive condit ioned stimulus. Hence, the s imple analysis of two acoustic s t imuli  
took place.  

To determine the degree of acoustic analysis, the two differential  tones had to be brought closer together.  A 
tone of 200 cps was now different iated from the tone of 500 cps. On its first appl icat ion the tone of 200 cps gave a 
zero r e a c t i o n - L e . ,  it  was general ized with the tone of 100 cps, the stable different ial  agent.  Next, differentiation 
was formed between the tone of 500 cps and one of 300 cps, which at first was general ized with the positive con-  
dit ioned s t imu lus - the  tone of 500 cps. tn response to its application,  the horizontal  d iameter  of the field of vision 
was narrowed by 3 ~ However, a t  the 2nd, 3rd, and subsequent tests, the tone of 300 cps gave zero reactions without 
reinforcement  (Table  2). 

After this degree of analysis had been established, the next step towards its more accurate  determinat ion was 
taken. For this purpose a tone of 400 cps was used as different ial  agent.  In this case, too, during differentiat ion of a 
tone of 400 eps from one of 500 cps, general izat ion was observed at  the first test, but at the second test the app l i ca -  
tion of the tone of 400 cps gave a zero reaction.  Finally,  after stable differentiat ion had been obtained to the tone 
of 400 cps, a tone of 450 cps was used as the different ial  agent (Table  3). It follows from Table  3 that  the tone of 
450 cps gave a zero react ion at  its first test. This rneans that the tone of 450 cps, when appl ied  without reinforce-  
ment,  was easily differentiated from the tone of 500 cps, the positive acoustic stimulus, which always produced nar-  
rowing of the horizontal  d iameter  of the f ield of vision. 

If the two tones to be differentiated were brought st i l l  closer together, the degree of analysis of the acoustic 
st imuli  could be determined with the required accuracy in relat ion to the change in the horizontal  d iameter  of the 
f ield of vision. In this case the retina was the effector through which the degree of analysis of the acoustic stimuli 

was determined.  The results of the observations described above demonstrate that  the change in the functional tun- 
ing of the optic receptor  system may be used to judge the ana ly t ica l  ac t iv i ty  of the acoustic analyzer .  The func- 
t ional  tuning of one receptor system, modif ied as a result of reflex action, is an index of the degree of analysis of 
another receptor system. The method of functional  mobil i ty ,  which enables the functional tuning of a given recep-  
tor system to be defined under the influence of both unconditioned and condit ioned stimuli ,  may be used to study 
the analyt ic  ac t iv i ty  of any human analyzer.  

The results obtained are also of considerable interest from the point of view of the interact ion between differ-  
ent analyzers.  

S U M M A R Y  

The ar t ic le  presents the finding~ of a study of the ana ly t i ca l  function of the acoustic analyzer  in man with the 
use of the functional mobi l i ty  of the retina as an index. The possibili ty is shown of character iz ing the functioning 
of one analyzer  system by means of changing the reflex adjusn-nent of another analyzer  system. 
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Al l  a b b r e v i a t i o n s  of  p e r i o d i c a l s  in the  a b o v e  b i b l i o g r a p h y  are l e t t e r - b y - l e t t e r  t rans l i t er -  

a t i o n s  o f  the  a b b r e v i a t i o n s  as  g iven  in the o r ig in a l  R u s s i a n  journal .  Some  or all  o f  th i s  per i -  

od i ca l  l i t e ra ture  m a y  wel l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion.  A c o m p l e t e  l i s t  o f  the c o v e r - t o -  

c o v e r  E n g l i s h  t r a n s l a t i o n s  appears  at the  back  o f  th i s  i s s u e .  
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