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The majority of research workers now consider that adaptive changes in the sensation of hearing are mainly 
regulated by processes taking place in the central nervous system. According to G. V. Gershuni [2], O. L. Nem- 
tsova [6],and G. I. Gri:~berg and F. Kh. Fridlyand [3], auditory adaptation is due to the development of an inhibi- 
tory process in the cortical end of the auditory analyze~ 

In view of reports in the literature [1, 5, 7 and others] that dibasol has the power of abolishing certain forms 
of inhibition in the central and peripheral nervous system and of preventing its development, in the present inves- 
tigation we set out to study the effect of dibasol on the character of the adaptive changes in the sensation of hear- 
ing which developed in persons with normal hearing and with various lesions of the auditorym:alyzer m:der the 
influence of excessive noise. 

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

We carried out 2 series of observations:~ the first series on. 18 healthy young persons with normal hearing 
and the second on 20 persons with normal hearing and 39 persons with various forms of deafness. The investiga- 
tions were made in the acoustics laboratory of the Lemngrad Research Institute of Diseases of the Ear, Throat, 
Nose,and Speech, using an Atlas audiometer. In the first series of observations the method of investigation was 
as fo1Iows. The threshold of audibility of the subjects was measured for frequencies of 512, 2048 and 4096. cps mon- 
aurally, in the right ear; each then took a dose of 0.t2 g of powdered glucose.After a rest of half an hour;an ex- 
cessive sound of frequency 2048 c/sec and intensity 100 db above threshold level of audition was applied to the sub- 
ject 's right ear through an air telephone for 4 minutes. Immediately after the cessation of the sound stimulus, 
the acuity of hearing a sound of 512 cycles/sec was determined. Measurements of the thresholds of audibility of 
this sound were repeated at intervals of 30 seconds until the threshold value had returned to its initial level. Aft- 
er repetition of the excessive noise, just as at the beginning of the observations the acuity of hearing and the time 
taken for reversion of the adaptation to a frequency of 2048/sec, and then for one of 4096/sec, were determined 
by the method described above. 

At the conclusion of these control observations with glucose, after 4-6 days the action of dibasol was tested 
on the same subjects. Observations were carried out by the same method, but instead of glucose the subject re- 
ceived a mk• of 0.1 g glucose with 0.01 or 0.005 g dibasoL The subjects were unaware of the composition of 
the powder. 

The results obtained are shown in the table, which gives the values of the maximum loss of the sensation 
of hearing in decibels and the time of reversal of adaptation in seconds. Under the influence of dibasol in doses 

* Dibasol is a vasodilator d rug -  2-benzyl-benzimidazol hy,~rochloride (Translator's note). 
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a b e d !:::! t 

CZ~le 

Changes in the time of reversal of adaptation i n healthy 
subjects and inpersons suffering from auditory neuritis and 
stages I, II and IIi otosclerosis, after taking glucose (O.lg) 
and a mixture of dibasol (0.01 g) with glucose (0.1 g). 1) 
Action of glucose; 2) action of a mixture of dibasol and glu- 
cose; a) HealthysubJects; b) auditory neuritis: c) stage III 
otoselerosis; d) stages I and II otosclerosis. 

of 5 and 10 rag, the value of the maximum loss of hearing of the frequencies tested, and of the t ime of reversal 
of adaptation, were lowered by comparison with the controls in the majority of cases. The thresholds of audibil- 
ity in both control and experimental series were changed not only to the stimulating tone (2048/sec), but also to 
tones of mixed frequency (512 and 4096/sec). Furthermore, with an increase in the dose of dibasol, the t ime for 
reversal of adaptation was correspondingly shortened for all the test frequencies. 

The results of these observations also showed that the value of the maximum loss of the sensation of hear- 
ing and of the t imeof  reversal of adaptation were, in the majority of  cases, directly proportional to each other. 
On account of the laboriousness of the method which we have described, in the second series of observations we 
accordingly confined ourselves to an investigation of the t ime of reversal of adaptation alone. 

The second series of observations was made on 20 healthy persons aged from 20 to 30 years, with normal 
hearing, and on 39 patients. The latter group was composed as follows: 14 persons with diseases of the auditory 
nerves, 14 with stage III otosclerosis and 11 with stage I or partly stage II otosclerosis. By age the patients were 
subdivided as follows: from 20 to 80 y e a r s -  10 persons, from 31 to 40 yea r s -  10, from 41 to 50 y e a r s -  8 and 
over 50 y e a r s - l l  persons. 

The subject's audiogram was taken, after which he was given the glucose powder (0.1 g), and then 30 m i n -  

utes later a sound of frequency 1024/sec and intensity 50 db above the threshold of audibility was applied for 2 
minutes to the right ear. The t ime of reversal of adaptation to a tone, of 1024/sec was then measured in the same 
ear. After resting for one hour and reapplieation of the excessive sound, the other ear was tested. After 4-5 days 
observations were carried out by the same method but after the preliminary administration of a mixture of glu- 
cose (0.1 g) and dibasol (0.01 g). In this series of observations too, the subjects were unaware of the composition 
of the powders. 

The results of the investigation of the t ime of reversal of adaptation in the second series are shown in the 
figure. Here are shown the mean values of the t ime of reversal of adaptation for the 4 groups of subjects: those 
with normal hearing, those with diseases of the auditory nerves, those with stage IlI otosclerosis and those with 
stages I and II otosclerosis. 

It will be seen that the greatest value of the t ime of reversal of adaptation (48 seconds) was found in the 
group of subjects with diseases of the auditory nerves. In the group suffering from stage II1 otosclerosis the mean 
value of the t ime of reversal of adaptation (45 seconds) was longer than that in stages I and II of otosclerosis (38 
seconds). The t ime of reversal of adaptation was least in healthy subjects (18 seconds). 

After administration of a single dose of 10 mg of dibasol, the average value of the t ime of reversal of adap- 
tation~(45 seconds) was decreased in all 4 groups of subjects. Its maximum decrease as a result of the drug was 
found in patients with stages I and II of otosclerosis (by 14 seconds), and its minimum in stage III otosclerosis 
(by 7 seconds). The degree of shortening of the t ime of reversal of adaptation in the group with diseases of the 
auditory nerves was insignificant (9 seconds). The average shortening of the time of reversal of adaptation in the 
group of healthy subjects was 11 seconds. 
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Our results confirm those of G. M. Komarovich*s research [4], that the time of reversal of adaptation is 
longer in lesions of the nervous apparatus of the auditory.analyzer, and also (3. F. Zakharova*s findings that dur- 
ing otosclerosis there is observed not only a disturbance of the conduction of sound but also a well-marked state 
of inhibition of the cortical division of the auditory analyzer, and this is diminished by dibasol. Accordingly, we 
consider it desirable to use dibasol in order to ascertain the character of the state of inhibition of the central divi- 
sio,as of the auditory armlyzert and hence to decide whether ornot  to operate in a certain stage of otosclerosis. 

Our results concerning the property of dibaso!, in doses of 5 and 10 rag, to shorten the time of reversal of 
adaptation after an excessive noise suggest that the drug may prevent the development of inhibition in the audi- 
tory analyzer and bring about a more rapid removal of the inhibition. This drug may therefore be recommended 
in persous exposed to the action of prolonged and intensive noise. Dibasol may also be used therapeutically in 
certain forms of deafness- neuritis, otoscler0sis and so on; in these cases functional disturbances of the nature 
of obstructive inhibition axe often observed along with organic disturbances in the auditory analyzer. 

SUMMARY 

The author studied the effect of dibasol on the adaptive changes of hearing in healthy individuals and in 
patients suffering from diseases of the auditory nerves and otoscler0sis. As established, dibasol reduced the level 
of the maximal loss of the auditory sensitivity and the period of reverse adaptation. On these grounds the author 
recommends dibasol administration to persons exposed to noise for prolonged periods of time and suffering from 
some forms of a paxtial loss of hearing. 
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