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NASA TT F-10,361 

CHANGES I N  THE PERIPHERAL DIVISION OF THE AUDITORY ANALYZER 
I N  ACUTE RADIATION SICKNESS 

M. Y a .  Kozlov 1 

AI3 STRACT 

The func t ion  of t h e  pe r iphe ra l  s e c t i o n  of t h e  aud i to ry  
ana lyze r  i n g u i n e a  p igs  w a s  es t imated  w i t h  t h e  a i d  of leads  
and record ing  of b i o e l e c t r i c i t y  of t h e  cochlea.  I n  t h e  
f i r s t  group of experiments (10 an imals ) ,  q u a n t i t a t i v e  eva l -  
u a t i o n  of hear ing  w a s  c a r r i e d  ou t .  The second group under- 
went t o t a l  X-ray i r r a d i a t i o n  w i t h  t h e  dose of 350 R; sub- 
sequent ly ,  a t  t h e  he igh t  of r a d i a t i o n  s i ckness  hea r ing  was 
eva lua ted  by t h e  same method a s  above. 
decreased, on t h e  average, from 3.9 t o  9 . 1  dB. 

The a b i l i t y  t o  hear  

I n  o t r i a t r i c s  t h e  f i r s t  a t t e m p t f t o  apply X-rays t o  t h e  therapy of /29* 
malignant formations and va r ious  inflammation processes  go back t o  1908 
(Gaulin,  1908; Schwarz , 1910). Subsequently Thost (1914), Whiterbee (1921), 
Hemach (1922), b t t m a y e r  (1923), Forchner (1923), Heidenhain and F r i ed  (1924), 
Goldmann (1929), V. P. Khrakovaskaya-Chernyak and Y e .  B. Germayze (1930) , 
M. A. Odsskaya (1939), Z. I. Rabinovich (1939), V. A. Pyatak and N. S. 
Khayfets (1939), B. I. Gol 'berg  and Sh. K h .  Kheynshteyn(1938), Ya. S .  Zobin 
and A. A. T s e y t l i n  (1946) , N. S. Sokolov (1952), N. V. Zavadskiy (1959), and 
o t h e r s  ob ta ined  encouraging r e s u l t s  when t r e a t i n g  moderate o t i t i s  ( i n  a d u l t s  
and i n  c h i l d r e n ) ,  t u b e r c u l a r  o t i t i s ,  e u s t a c h i t i s ,  p e r i c h o n d r i t i s  of choncha 
a u r i c u l a e ,  e t c .  

- 

However, from t h e  very beginning of X-ray a p p l i c a t i o n  t o  t h e  therapy of 
o t o l a r y n g o l o g i c a l  d i s e a s e s  and of regions c l o s e  t o  t h e  aud i to ry  organ, r e p o r t s  
began t o  appear concerning cases  when the  aud i to ry  organ was damaged and i t s  
f u n c t i o n s  were d i s r u p t e d  (Marx, 1909; Meyer, 1925; Moller,  1927; L. Khans, 
1933; Y e .  D. Dubovyy, 1934; Szmurlo, 1936; Block, 1952, e t  al.). 

~ 

*Numbers g iven  i n  margin i n d i c a t e  pagina t ion  i n  o r i g i n a l  f o r e i g n  t e x t .  
'From t h e  Department of E a r ,  Throat and Nose Diseases (Department Head, Prof- 
e s s o r  B. G. Yermolayev) and t h e  Department of Medical Radiology (Department 
Head, P r o f e s s o r  M. N. Pobedinskiy) of t h e  Leningrad I n s t i t u t e  f o r  t h e  Advance- 
ment of Phys ic ians .  
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These danger signals on disruptions in the auditory organ during the ac- 
tion of radiation energy naturally accentuated the interest of clinicians and 
experimenters to the study of the biological properties of penetrating radiat- 
ion. Works of an experimental nature appeared (Marx, 1909; Muta, 1926; K. L. 
Khilov, 1927; Thieleman, 1929; Girden and Culler, 1933; Kasabach, 1938; T. N. 
Mil'shteyn, 1939, and others). 

The most extensive work in the available Soviet and foreign literature in 
the field of experimental radiology on the investigation of the state of the 
auditory organ is the dissertation of Professor I. A. Lopotko. However, this 
work does not contain data on the functional state of the auditory organ in 
animals subjected to radiation. 

In recent years two works by Novotny (1951) appeared which elaborate on 
the problem concerning the functional and morphological state of the auditory 
organ during the local irradiation of the ear region. However, the conclusions 
of this work are based on only a few facts. 

In recent years the Soviet literature also contains individual reports on 
the variations in the auditory organ during the action of penetrating radiation, 
but the factual data of the investigations has not been published in the gen- 
erally available literature (N. A. Pigalev, 1954). At the same time the inter- 
est in the study of the state of various organs, and particularly of the func- 
tional state of the sensory organs, during general irradiation of the organism 
with radiant energy is increasing. 

For these reasons the otorhinolaryngology department of the Leningrad 
Institute for the Advancement of Physicians, in collaboration with the Depart- 
ment of Medical Radiology, has formulated problems for the clarification of 
morphological and functional changes which occur in the auditory organ during 
radiation sickness. Experiments were performed on guinea pigs. 

Hearing was measured by the method of taking and recording the cochlear 
biocurrents (the Weaver-Brey phenomenon, or the so-called "microphonic effect 
of the cochlea"), which makes it possible to investigate the functions of the 
peripheral and auditory analyzer independently of its other sections. At the 
present time most of the physiologists and otolaryngologists acknowledge /30 
the objectivity of the data obtained by this method (Davis, Derbyshire, Lurie 
and Saul, 1934; Hollpike, 1934; Howe, 1935; G. V. Gershuni, 1937; V. F. Undrits, 
1937; L. A. Andeyev, G. V. Gershuni and A. A. Arapova, 1939; N. P. Belkina, 
1940; N. V. Timofeyev, 1940). 

Simultaneously with the investigation of the function, the morphological 
studies of the auditory organ in irradiated animals were carried out. 
part of the work was carried out in collaboration with the Leningrad Scientific 
Research Insitute for the Ear, Throat, Nose and Speech Disease. 

This 

The following equipment was used in the experiments: (1) shielded cell 
for the operated animal: (2) amplifier mounted on the Dnepr-5 tape recorder; 
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(3) type EO-7 
AN-5-48 audio 
t h e  screen of 

cathode-ray osc i l l o scope  and type MPO-2 loop osc i l l og raph ;  (5) 
gene ra to r ;  ( 6 )  photographic camera f o r  photographing curves from 
the  cathode-ray osc i l loscope .  

The animals were s e l e c t e d  t ak ing  i n t o  account t h e i r  genera l  s t a t e , a n d  
p a r t i c u l a r l y  the  s t a t e  of t h e i r  audi tory  organ ( t h e  a u r i c u l a r  r e f l e x  w a s  checked 
and otoscopy w a s  performed). I f  t he re  w a s  t h e  s l i g h t e s t  doubt concerning the  
pathology of t h e a u d i t o r y  organ, t h e  guinea p igs  were r e j e c t e d .  Before the  ex- 
periment t he  blood of a l l  t he  animals was t e s t e d  f o r  t h e  number of leukocytes  
and t h e  animals w e r e  weighed. 

Six guinea p igs  f o r  each s e r i e s  were subjec ted  t o  X-ray r a d i a t i o n  i n  a 
s p e c i a l l y  designed box without m e t a l l i c  re inforcements .  Radiat ion was c a r r i e d  
out  by us ing  t h e  RUM equipment w i t h  a vo l t age  of 180 kV and a cu r ren t  of 20 mA; 
t h e  skin-focus d i s t a n c e  w a s  60 cm; t h e  f i l t e r  cons i s t ed  of 0 .5  mm of copper and 
1 mm of aluminum. The dose power w a s  20.6 R/min, t h e  r a d i a t i o n  t i m e  w a s  70 min 
and t h e  t o t a l  dose w a s  350 R. 

For s eve ra l  days fol lowing t h e  r a d i a t i o n  t h e  genera l  s ta te  of t h e  animals ,  
changes i n  t h e  r e f l e x e s ,  t he  number of leukocytes  i n  the  pe r iphe ra l  blood and 
t h e  weight were c a r e f u l l y  checked. The d e t a i l s  a s s o c i a t e d  wi th  t h e  development 
of r a d i a t i o n  s ickness  w e r e  noted and dur ing  i t s  peak t h e  func t ions  of t h e  
aud i to ry  organ were inves t iga t ed .  

Biocurren ts  of t h e  cochlea were always taken i n  t h e  same manner and under 
i d e n t i c a l  condi t ions .  Urethane narcos is  w a s  used dur ing  the  opera t ion  (10 per- 
cen t  s o l u t i o n  adminis te red  subcutaneously i n  the  amount of 2 .5  g pe r  kg of an i -  
m a l  weight ) .  The bone v e s i c l e  w a s  approached us ing  t h e  method developed by V.  
F. Undri tsev and L. N. Yampol'skiy. A f t e r  t he  niche of t h e  round f e n e s t r a  w a s  
approached, t h e  active e l e c t r o d e  w a s  moved t o  the  n iche  and f ixed  i n  p o s i t i o n ;  
t h e  pas s ive  e l e c t r o d e  was introduced i n t o  t h e  surrounding s o f t  t i s s u e .  The 
background s i g n a l s  were measured under cons tan t  cond i t ions  without  genera t ing  
t h e  a c o u s t i c  s i g n a l s .  
were fed  from an  audiogenerator  through a dynamic speaker  connected by a t h i n  
tube  w i t h  t h e  opera ted  ear. 
t h e  loop osc i l l og raph  whi le  t h e  e lectr ical  response of t h e  cochlea was photo- 
graphed from t h e  screen  of t he  cathode ray  osc i l l o scope .  In  a d d i t i o n  t o  t h i s  
magnitude of t h e  s i g n a l  was computed from t h e  screen  of t he  cathode-ray 
osc i l loscope ,which  was graduated i n  mV. 
mV were converted i n t o  d e c i b e l s  by means of s p e c i a l  t a b l e s .  

Subsequently, a c o u s t i c  s i g n a l s  i n  the  range 500-8000 Hz 

A s  t h e  s i g n a l s  were suppl ied , they  were recorded on 

Subsequently t h e  readings taken  i n  

A f t e r  t h e  completion of the  experiments t he  animals w e r e  s a c r i f i c e d  f o r  
t h e  h i s t o l o g i c a l  c o n t r o l  of v a r i a t i o n s  i n  t h e  aud i to ry  organ. 
d e c a p i t a t e d  o r  underwent i n t r a v i t a l  f i x a t i o n  by having t h e i r  c i r c u l a t i o n  sys- 
t e m  f l u s h e d  wi th  t h e  Vitmaack f l u i d .  

They w e r e  e i t h e r  

A t o t a l  of 154 animals  was used i n  t h e  experiments, of which t h i r t e e n  
' p e r i s h e d  dur ing  t h e  per iod  when t h e  method of n a r c o s i s  and the  record ing  of 
coch lea r  b iocu r ren t s  w a s  developed. F i f t e e n  were used t o  ob ta in  hear ing  norms 
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f o r  t h i s  type  of animal; 126 were sub jec t ed  t o  X-rays w i t h  a dose 
of 350 R. Of these ,  64 animals perished due t o  r a d i a t i o n  s i ckness  whi le  50 
were used t o  i n v e s t i g a t e  t h e  aud i to ry  func t ion  du r ing  t h e  peak of t h e  - 131 
r a d i a t i o n  s ickness .  Pyramids f o r  h i s t o l o g i c a l  c o n t r o l  were taken  from 24 
guinea p igs .  

It w a s  e s t a b l i s h e d  t h a t  a f t e r  i r r a d i a t i o n  w i t h  X-rays of 350 R dose a l l  of 
t h e  animals developed an  a c u t e  form of r a d i a t i o n  s i ckness  of average degree 
which, under normal conditions,gives a l e t h a l i t y  of 50 percent .  

Immediately a f t e r  i r r a d i a t i o n  almost a l l  of t h e  animals became pass ive  and 
sluggish. The o l f a c t o r y ,  food and a u r i c u l a r  r e f l e x e s  became re t a rded .  The an i -  
m a l s  f r equen t ly  r e j e c t e d  food and water. A reddening of t h e  s k i n  w a s  noted i n  
t h e  r eg ion  of t h e  neck, ches t  and e a r  c a v i t i e s .  I n  some cases  dur ing  otoscopy 
i t  w a s  p o s s i b l e  t o  n o t e  t h e  hyperemia of tympanic membranes. A l l  t h e s e  phenom- 
ena d isappeared  a t  t h e  end of t h e  f i r s t  o r  second day and by t h i s  t i m e  t h e  
guinea p igs  gave t h e  appearance of hea l thy  animals.  This s t a t e  l a s t e d  f o r  two 
t o  t h r e e  days. During t h i s  per iod  the 'changes  developing i n  t h e  organism could 
be d e t e c t e d  only by measuring t h e  number of leukocytes  i n  t h e  pe r iphe ra l  blood 
where on t h e  second day t h e r e  w a s  a l ready  a 40-55 percent  decrease  i n  t h e  num- 
be r  of leukocytes ;  beyond t h i s  period the  drop  inc reased  progress ive ly .  By t h e  
end of t h e  week t h e  behavior of t h e  animals u s u a l l y  changed: t he  guinea p i g s  
became s l u g g i s h ,  t h e i r  a p p e t i t e  dropped and t h e  r e f l e x e s  were aga in  r e t a rded .  
The e x t e r n a l  appearance of t h e  animals a l s o  changed, t h e i r  f u r  l o s t  i t s  sheen 
and ga the red  i n  lumps i n  some places, the guinea p i g s  l o s t  weighttand small 
hemorrhages could be observed on t h e  sk in  and on t h e  v i s i b l e  mucous membranes. 
Subsequently some of t h e  animals exh ib i t ed  a d i s r u p t i o n  i n  t h e  g a s t r o i n t e s t i n -  
a l  t r a c k  and a l s o  developed pulmonary r a l e .  A l l  of t h e s e  phenomena reached 
t h e i r  peak by t h e  n i n e - t w e l f t h  day. It was a l s o  a t  t h i s  t i m e  t h a t  t h e  animals 
per i shed .  
i n  t h e  p e r i p h e r a l  blood dropped t o  1200-1000 c e l l s  and i n  some animals t o  
700-500 cells. The weight l o s s  w a s  15 percent  of t h e  i n i t i a l  weight. During 
t h e  peak of such man i fe s t a t ions  of t h e  r a d i a t i o n  s i ckness  w e  c a r r i e d  out our 
experiments on t h e  i n v e s t i g a t i o n  of t he  f u n c t i o n a l  s t a t e  of t h e  p e r i p h e r a l  end 
of t h e  a u d i t o r y  ana lyze r  w i th  subsequent h i s t o l o g i c a l  c o n t r o l  of changes i n  
the a u d i t o r y  organ. 

One o r  two days before  t h e  animals p e r i s h e 9 t h e  number of leukocytes  

Resu l t s  of Auditory I n v e s t i g a t i o n s  i n  Guinea P i g s  ( i n  t h e  norm). 

Th i s  series of experiments inc ludes  t h e  i n v e s t i g a t i o n  of hear ing  i n  15 
i n t a c t  gu inea  p igs .  The condi t ions  of i n v e s t i g a t i n g  t h e  hea r ing  were t h e  
same i n  a l l  experiments. 
c u r r e n t s  w e r e  taken  from t h e  cochlea during t h e  a c t i o n  of various-frequency 
sounds (from 500 t o  800 Hz i n c l u s i v e )  w i th  a loudness of 120 dB and a v o l t a g e  
of 4 v. 

Af t e r  t h e  background w a s  checked and recorded,bio- 

A s  a r e s u l t  of t h e  exper iments , i t  was e s t a b l i s h e d  t h a t  i n  a l l  of t h e  15 
tes t  gu inea  p igs  t h e  e lec t r ica l  response of t h e  cochlea recorded i n  m i l l i v o l t s  
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i s  approximately t h e  same f o r  corresponding f requencies .  The small d i f f e r e n c e  
i n  t h e  threshold  response which w a s  de tec ted  d i d  not exceed 3 mV i n  a l l  of t h e  
recordings.  

Proceeding from these  d a t a  w e  e s t ab l i shed  the  va lues  of normal hear ing  
f o r  guinea p igs  i n  m i l l i v o l t s  f o r  var ious  f requencies  ( t a b l e  1). 

I n  determining t h e  threshold  of hear ing i n  d e c i b e l s  w e  o b t a i n  d a t a  - 132 
which are c l o s e  t o  t h e  r e s u l t s  of o ther  i n v e s t i g a t o r s  who determined t h e  thresh-  
o ld  of hear ing  i n  guinea p igs  us ing  the  same method (Davis, Derbyshire,  Kemp, 
Lurie ,  Upton, 1935; Cowell and Black, 1936). 

Resul t s  of Auditory I n v e s t i g a t i o n s  i n  I r r a d i a t e d  Animals. 

Af t e r  t h e  hear ing  norm w a s  determined f o r  t h i s  type of animal w e  proceeded 
w i t h  t h e  second series of experiments determining t h e  cochlear  func t ion  of t h e  
i n n e r  ear of guinea p igs  dur ing  t h e  peak of r a d i a t i o n  s i ckness  produced by t h e  
a c t i o n  of a s u b l e t h a l  dose of X-rayg(350 R).  Since 64 of t h e  126 animals per- 
i shed ,  t h e  audi tory  i n v e s t i g a t i o n s  were conducted on 62 animals of which 8 
per i shed  dur ing  the  experiment. 

Observing t h e  development of r a d i a t i o n  s i ckness  w e  noted i n t e r e s t i n g  
changes i n  t h e  a u r i c u l a r  r e f l e x .  In  the  f i r s t  hours a f t e r  i r r a d i a t i o n  the  
a u r i c u l a r  r e f l e x  i n  most of t h e  animals (85 percent )  w a s  sharp ly  retarded,but  
w e  d i d  encounter  animals w i th  inadequately pronounced r e a c t i o n  (15 percent ) .  
During t h e  l a t e n t  per iod i n  t h e  s i ckness , the  r e f l e x  w a s  normal and then  f e l l  
o f f  i n  t h e  subsequent days bu t  remained d i s c e r n i b l e  a t  a l l  t i m e s .  From these  
coarse  i n v e s t i g a t i o n s  w e  could judge t h a t  t he  acuteness  of hear ing  i n  t h e  t e s t  
animals  g radua l ly  decreased as  t h e  s ickness  developed but  t h e  hear ing  d i d n ’ t  
d i sappea r  completely.  The b iocur ren t s  of t h e  cochlea w e r e  taken on t h e  7-14th 
day a f t e r  i r r a d i a t i o n .  The d a t a  obtained were recorded i n  t h e  form of curves  
on t h e  loop osc i l l og raph  and photographed on t h e  screen  of t h e  cathode ray 
o s c i l l o s c o p e .  The screen  of t h e  cathode ray osc i l l o scope  w a s  graduated i n  mV; 
t h e r e f o r e ,  by comparing d a t a  obtained f o r  i r r a d i a t e d  guinea p igs  wi th  t h e  
average hea r ing  norm w e  ob ta ined  the  hearing l o s s  i n  mV. Later by means of 
s p e c i a l  t a b l e s  t h e  m i l l i v o l t s  were converted i n t o  d e c i b e l s .  From the  compari- 
son of hea r ing  norms wi th  these  d a t a  we e s t a b l i s h e d  a c e r t a i n  l o s s  i n  t h e  
hea r ing  of guinea p igs  dur ing  the  peak of r a d i a t i o n  s ickness  ( t a b l e  2 ) .  

TABLE 1. HEARING NORMS FOR GUINEA PIGS I N  MILLIVOLTS 

Frequency (Hz) ,I am 
Hearing N o r m s  (mV) 
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TABLE 2.  GENERAL DATA ON HEARING LOSS IN DECIBELS 

Hearing loss (dB): - 1  
Minimum I 5.0 2.0 . 3.0 2.0 3.0 3.5 

Maximum I 25 24 19,5 19.2 22 20 

-~ 

I 
3 3 '  2.0 2.5 

18 12.5 9.2 

We can s e e  from t a b l e  2 t h a t  hear ing i n  d i f f e r e n t  animals v a r i e s  f o r  each 
We may assume t h a t  t h i s  i s  due t o  t h e  ind iv idua l  peculiar- of t h e  f requencies .  

i t i e s  i n  t h e  course of t h e  r a d i a t i o n  s ickness .  

A l l  t h e  i r r a d i a t e d  guinea p igs  can be d iv ided  i n t o  t h r e e  groups according 
t o  t h e  degree of cochlea b iocur ren t  decrease: 
hear ing  loss (31 percent  of t h e  animals) ,  t h e  second group has moderate hear ing  
l o s s  (41 percent  of t h e  animals) and t h e  t h i r d  group has an i n s i g n i f i c a n t  hear -  
ing loss (28 percent  of t h e  animals) .  

t h e  f i r s t  group has pronounced 

From t h e s e  r e s u l t s  we may assume t h a t  during t h e  peak c$ r a d i a t i o n  s i c k -  
ness  produced by gene ra l  X-ray i r r a d i a t i o n  i n  t h e  dose of 350 R t h e r e  i s  a r e -  
duc t ion  i n  t h e  b i o e l e c t r i c a l  p o t e n t i a l  of t h e  cochlea i n  guinea p igs  a t  a l l  of 
t h e  t e s t  f requencies .  

H i s t o l o g i c a l  I n v e s t i g a t i o n s  of t h e  Auditory Organ - 133 

Twenty-seven p a i r s  of pyramids were used f o r  t h e  h i s t o l o g i c a l  c o n t r o l  of 
changes i n  t h e  aud i to ry  organ during the  peak of t h e  r a d i a t i o n  s ickness .  
t h e s e ,  16 were obtained by decap i t a t ing  t h e  guinea p i g s ,  whi le  11 were obtained 
by i n t r a v i t a l  f i x a t i o n  of t h e  animals.  
t ions .  One i n v e s t i g a t i o n  w a s  c a r r i e d  out a f t e r  i n v e s t i g a t i n g  t h e  cochlear  b io -  
c u r r e n t s .  I n  a d d i t i o n ,  t h e  pyramids from t h r e e  guinea p igs  not subjec ted  t o  
r a d i a t i o n  were inves t iga t ed  only a f t e r  t h e  b iocu r ren t s  of t h e  cochlea were 
taken .  

Of 

Both e a r s  were subjec ted  t o  inves t iga -  

The method of t h e  h i s t o l o g i c a l  processing of pyramids i s  convent ional  wi th  
f i x i n g  i n  t h e  Vitmaak f l u i d ,  decalciflcatkn in  n i t r i c  a c i d ,  a l coho l  s e r i e s  and a 
subsequent pouring i n t o  c e l l o i d i n .  The c u t s  were dyed i n  hematoxylin-eosin.  

Every t h r e e  t o  four  cu t s  were examined while  i n  t h e  cochlear  reg ion  every 
second cu t  w a s  examined. All specimens were checked by t h e  s t a f f  member 
L. N. Yampol'skiy of t h e  Leningrad I n s t i t u t e  of Otorhinolaryngology. As a r e -  
s u l t  of t h e  h i s t o l o g i c a l  i n v e s t i g a t i o n  of t h e  aud i to ry  organ i t  w a s  p o s s i b l e  t o  
n o t e ,  i n  most of t h e  specimens, a small  quan t i ty  of homogeneous exudat ion i n  t h e  
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middle and, to some extent, in the inner ear. The vessels of the middle ear mu- 
cous membrane were englarged and the mucous membrane itself had peeled off from 
the osseo& bulb. 
inner ear were the basic signs of damage to the auditory organ (figs. 1 and 2). 

Small hemorrhages in the various sections of the middle and 

Hemorrhage can be observed on specimens obtained after the decapi ta t ion  of 
guinea pigs as well as on specimens from the intravitally fixed animals. 
of the cuts showed changes in the membrane of the round fenestra in the form of 

Some 

Figure 1. Microphotogram. Hemorrhage near the wall 
in the internal auditory passage. Magnified 10 X 8. 

Figure 2. Microphotogram. Hemorrhage in the basic 
helix of the cochlea during the normal structure of 
the cormear organ magnified 10 X 8. 
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i t s  i n f i l t r a t i o n ,  th ickening  and sepa ra t ion  i n t o  f i b e r s  f r e q u e n t l y  c o r r e l a t e d  
wi th  t h e  exudate o r  hemorrhage i n  t h e  bas i c  h e l i x  of t h e  cochlea ( f ig .  3 ) .  It 
w a s  not poss ib l e  t o  d e t e c t  any changes i n  t h e  s e n s i t i v e  and nervous appara tus  
of t h e  inner  ear dur ing  t h i s  i nves t iga t ion .  
changes i n  t h e  aud i to ry  organ during t h e  peak of r a d i a t i o n  s i ckness  are  
a s soc ia t ed  wi th  t h e  sys temat ic  d i s rup t ion  of blood supply t o  a l l  t h e  organs,  
w i th  v a r i a t i o n  i n  t h e  permeabi l i ty  of ves se l s  and i n  t h e  biochemical composi- 
t i o n  of the c e l l u l a r  f l u i d s .  

Apparently t h e  morphological 
- I 34  

. 

The morphological and f u n c t i o n a l  data  which have been obta ined  correspond 
t o  a c e r t a i n  degree t o  changes descr ibed by i n v e s t i g a t o r s  who use  t h e  same 
methods (Novotny e t  a l . ) .  

Conclusions 

1. The method of record ing  cochlear  b iocu r ren t s  i s  t h e  most o b j e c t i v e  and 
convenient one f o r  i n v e s t i g a t i n g  t h e  func t ion  of t h e  p e r i p h e r a l  end of t h e  aud- 
i t o r y  ana lyzer  i n  animals.  

2. A dose of 350 R i s  the one which produces the a c u t e  form of r a d i a t i o n  
s i ckness  of average degree i n  guinea pigs.  

3 .  During t h e  peak of t h e  r a d i a t i o n  s i ckness  t h e r e  i s  a drop i n  hear ing  
of animals which is  ind ica t ed  by t h e  drop i n  the a u r i c u l a r  r e f l e x  and t h e  drop 
i n  t h e  b i o e l e c t r i c  p o t e n t i a l  of t h e  cochlea.  

4 .  The decrease  i n  hear ing  has  been recorded f o r  a l l  f requencies  from 
500 t o  8O06Hz i nc lus ive .  

F igure  3 .  Microphotogram. I n f i l t r a t i o n  and f l a k -  
i ng  of tSe round f e n e s t r a  membrane and hemorrhage 
i n  t h e  b a s i c  h e l i x  of t h e  cochlea.  Magnified 10 X 8. 
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. 

5.  Morphological changes i n  t h e  audi tory  organ i n d i c a t e  t h a t  i t  has un- 
dergone i n j u r y  a s soc ia t ed  wi th  t h e  general  d i s r u p t i o n  of t h e  blood supply sys -  
tem t o  organs during r a d i a t i o n  s ickness  and t h e  d i s r u p t i o n  of v e s s e l  
permeabi l i ty .  
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