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A regu l a r  and marked  inc rease  of hear ing acuity at f requencies  of 12, 16, and 20 kHz, by both 
a i r  and bone conduction, is  found in pat ients  with bronchia l  as thma.  
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Sensit ization of the body to var ious  antigens may  be accompanied  by changes in indices of physiological  
reac t iv i ty .  An impor tan t  index of this type is  the acuity of hear ing.  The w r i t e r s '  p rev ious  expe r imen t s  on 
animals  [3] showed that  at the height of sens i t iza t ion  of rabbi t s  ~with ho r se  s e rum the i r  sens i t iv i ty  to acoustic 
s t imuli  is inc reased ,  as shown by record ings  of microphonic  potent ials  f r o m  the i r  inner  ea r .  Informat ion in-  
dicating that  the upper  l imi t  of pe rcep t ib le  f requenc ies  is shifted in pat ients  with bronchial  a s thma  is of g rea t  
i n t e re s t  in this connection [6]. TMs fact  may be cons idered  in connection with o ther  informat ion  in the l i t e r -  
a ture  to the effect  that the sens i t iv i ty  of pat ients  with bronchia l  a s thma  to ce r t a in  phys ica l  agents is inc reased  
[5, 7]. In the light of all these  fac t s  it was decided to study hear ing  acuity, i .e . ,  to de te rmine  the thresholds  of 
audibility of tones at the h igher  end of the audible range  of f requencies ,  in pat ients  with bronchia l  as thma.  

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

Tes t s  were  c a r r i e d  out on 30 pat ients  with in fec t ious -a l le rg ic  as thma.  They included 11 subjects  aged 
21-40 y e a r s  and 12 aged 41-60 y e a r s .  According to the c lass i f ica t ion  of Ado and Bulatov [1] the a s thma  in 11 
pat ients  was mild, in 10 it was modera t e ly  s eve re ,  and in 9 it was seve re .  On invest igat ion of the hear ing  of 
all the pat ients  by t radi t ional  audiometry ,  i .e. ,  ove r  a range  of f requencies  f rom 0.1 to 8 kHz, no rma l  t h r e s h -  
olds fo r  the i r  age were  found in 23 cases .  In seven pat ients  hear ing was dis turbed as a r e su l t  of p rev ious  e a r  
d i seases .  These  seven  pat ients  we re  excluded f r o m  subsequent  analysis .  

In the remain ing  23 pat ients  hea r ing  acuity was m e a s u r e d  by a i r  and bone conduction at f requenc ies  of 
12, 16, and 20 kHz by means  of a spec ia l ly  developed method [4]. Since hear ing  acuity for  high pitch tones is 
l a rge ly  dependent on the sub jec t ' s  age, a group of 80 otological ly no rma l  subjects  aged f r o m  21 to 60 y e a r s  
was f i r s t  invest igated.  The r e su l t s  of the invest igat ion of hear ing  acuity of the pat ients  were  then compared  
with the age no rms  fo r  both a i r  and bone conduction. The t es t s  of both a i r  and bone conduction were  c a r r i e d  
out with the aid of a spec ia l ly  designed lead z i rcona te - t i t ana te  c e r a m i c  telephone and ca l ib ra ted  against  the 
"Art i f ic ia l  Mastoid" wide- range  ins t rumen t  [2], 

The vi ta l  capaci ty  of the lungs and the fo rced  vi tal  capaci ty  for  1 see were  de te rmined  for  all  pat ients ,  
T i f feneau ' s  index was calculated,  and pneumotaehomet ry  c a r r i e d  out. On this bas i s  the functional s ta te  of the 
bronchi  could be de termined.  The number  of eosinophils  also was counted in the pa t ien ts '  sputum and blood, 
the i r  bac t e r i a l  f l o ra  was invest igated,  and a l lergic  skin t e s t s  were  c a r r i e d  out with infectious and noninfectious 
a l le rgens ,  depending on the h i s to ry  and the cl inical  manifes ta t ions  of the d i sease .  
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E X P E R I M E N T A L  R E S U L T S  

Measurement  of the auditory thresholds  at high f requencies  revealed  a marked  inc rease  in hear ing acuity 
in the patients with bronchial  as thma compared  with healthy subjects of the corresponding age. In par t icular ,  
in pat ients  of the age group f rom 21 to 40 yea r s  the hear ing acuity was increased  during a i r  conduction at a 
f requency of 12 kHz on the average by 7 dB and at 16 kHz by 12 dB. In patients of the age group f rom 41 to 
60 yea r s  this i nc rease  in hear ing acuity was 12 and 11 dB respec t ive ly  (P < 0.001 compared  with the control).  
The study of hear ing acuity at a f requency of 20 kHz in these patients by a i r  conduction did not give re l iable  
resu l t s ,  fo r  most  of the subjects tes ted could not perce ive  this f requency sufficiently c lear ly .  

Hearing acuity was increased  even more  in the patients with bronchial  asthma at high f requencies  when 
tes ted by bone conduction. Under these conditions the increase  averaged 8 dB for  patients of the f i r s t  age 
group at f requencies  of 12 and 16 kHz and 5 dB at a f requency of 20 kHz. The increase  in hear ing acuity for  
the patients of the second age group compared  with the healthy subjects by bone conduction averaged 10 dB 
at a f requency of 12 kHz, 11 dB at 16 kHz, and 5 dB at 20 kHz (P < 0.001 in both groups). It will be noted that 
hear ing acuity by air  conduction did not go beyond a f requency of 16 kHz (frequencies of 20 kHz were  p e r -  
ceived by only individual subjects in the age group f rom 21 to 40 y ea r s  and could not be heard  by any subject  
with normal  hear ing  in the age group f rom 41 to 60 years) .  Meanwhile, by bone conduction the hear ing acuity 
of all subjects  could be a s ses sed  at f requencies  not only of 12 and 16 kHz, but also at a f requency of 20 kHz. 

It can thus be concluded that hear ing  acuity fo r  tones at the upper  end of the range of audible f requencies  
is increased  in patients with bronchial  asthma. On the one hand, this is in agreement  with the shift of the upper  
l imit  of audible f requencies  d iscovered  by Mason [7] in patients with bronchial  asthma, and on the other  hand, 
it  develops and provides  a concre te  cl inical  basis  fo r  the phenomenon of inc reased  amplitude of the var iable  
e lec t r i ca l  potentials  of the inner ea r  observed  under  the influence of sensi t izat ion by foreign prote in  discov-  
e red  by the wr i t e r s  previously  in exper iments  on animals [3]. The inc rease  in hear ing acuity fo r  high-pitched 
tones observed  in patients with bronchial  as thma is also connected, it must  be assumed,  with sensit ization.  
Whatever the case ,  in the overwhelming major i ty  of patients there  was a marked increase  in the number of 
eosinophils in the blood and in the bronchial  secre t ions .  Skin tes t s  indicated increased  sensi t ivi ty  of some 
of the patients to staphylococci ,  and in others  to house dust or  drugs. Meanwhile, compar i son  of the degree  
of i nc rease  of hear ing acuity with the sever i ty  of the disease,  its duration, and the indices of bronchial  func- 
tion revea led  no d i rec t  corre la t ion .  
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