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Effect  of P r i m i n g  a n d  T e s t i n g  for  A u d i o g e n i c  S e i z u r e s  in  B A L B / c  M i c e  
as  a F u n c t i o n  of S t i m u l u s  I n t e n s i t y  

Cer ta in  s t r a in s  of i n b r e d  mice  are  n o t  suscep t ib le  to  
audiogenic  seizures;  however ,  i t  h a s  r ecen t ly  been  shown  
t h a t  audiogenic  seizure suscep t ib i l i ty  can  be  induced  in 
these  gene t ica l ly  se izure - res i s tan t  mice  b y  expos ing  t h e m  
to  an  in t ense  acousLic s t imu lus  ~-4. On re -exposure  to  th i s  
acoust ic  s t imulus  a f t e r  a su i t ab le  i n c u b a t i o n  period,  t h e  
mice exh ib i t  seizure behav iour .  This  p h e n o m e n o n ,  
t e r m e d  ' p r i m i n g '  or ' sens i t i za t ion ' ,  m a y  p rov ide  a 
useful  mode l  for  i n v e s t i g a t i n g  t h e  effects of early,  i n t ense  
a u d i t o r y  s t i m u l a t i o n  on  f u n c t i o n a l  d e v e l o p m e n t  of t he  
a u d i t o r y  sys tem.  

R e c e n t  ev idence  ind ica tes  t h a t  t he  effect  of p r i m i n g  
could be  m e d i a t e d  b y  a process  s imi la r  to  disuse super-  
s ens i t i v i t y ;  disuse in t he  a u d i t o r y  sys t em resu l t s  f rom 
s t i m u l a t i o n  d a m a g e  to  t he  r ecep to r  organ,  t he  cochIea a -7  
I f  cochlear  deafness  or dys f unc t i on  is t h e  p re requ i s i t e  
cond i t ion  for t he  d e v e l o p m e n t  of seizure suscept ib i l i ty ,  
t h e n  i t  could be  expec t ed  t h a t  t he  i n t e n s i t y  of t he  p r i m i n g  
s t imu lus  is a c r i t ica l  f ac to r  in  d e t e r m i n i n g  t he  degree  of 
d a m a g e  and  the re fo re  t h e  ef fec t iveness  of p r i m i n g  in 
i nduc ing  seizure suscept ib i l i ty .  

I n  all  p r i m i n g  s tud ies  t h e  same  p r i m e - t e s t  i n t e n s i t y  
level  ha s  been  used, hence  i t  has  no t  been  es tab l i shed  
w h e t h e r  i n t e n s i t y  a t  p r i m i n g  is more  i m p o r t a n t  t h a n  
i n t e n s i t y  a t  tes t ing .  A l t h o u g h  t h e r e  is some sugges t ion  
t h a t  i n t e n s i t y  a t  p r i m i n g  m a y  be  cr i t ica l  to  s u b s e q u e n t  
d e v e l o p m e n t  of seizure suscep t ib i l i t y  s, no one has  
s y s t e m a t i c a l l y  s tud ied  th i s  i m p o r t a n t  p a r a m e t e r .  The  
pu rpose  of t he  p r e s e n t  e x p e r i m e n t  was to  e x a m i n e  th i s  
p r o b l e m  b y  c o m b i n i n g  t h r e e  p r i m i n g  and  t e s t i ng  in t en -  
si t ies in  a 3 • 3 fac tor ia l  design.  F r e q u e n c y - m o d u l a t e d  
tones  were used in s t ead  of t he  sound  of a r ing ing-be l l  in  
o rder  to  f ac i l i t a t e  t h e  m a n i p u l a t i o n  of s t imu lus  i n t e n s i t y  
a n d  to ensure  t h a t  t he  f r equency  cha rac t e r i s t i c s  of t h e  
p r i m i n g  a n d  t e s t i ng  s t imu l i  were t h e  same. 

All f r e q u e n c y - m o d u l a t e d  tones  h a d  a cen t r e  f r equency  
of 18 k H z  w i t h  f r equency  d e v i a t i o n  of 200 Hz  and  modu la -  
t i on  r a t e  of 32 Hz. T he  tones ,  gene ra t ed  b y  a W a v e t e k  
model  136 oscil lator,  were e x t e r n a l l y  m o d u l a t e d  b y  a r a m p  
genera tor .  The  osc i l la tor  o u t p u t  was  ampl i f i ed  b y  a 20- 
w a t t  aud io -ampl i f i e r  a n d  t he  sound  source was a Good-  
roans  H 12 speaker .  A decade  a t t e n u a t o r  be t w een  osci l la tor  
o u t p u t  a n d  aud io -ampl i f i e r  p e r m i t t e d  con t ro l  of s t imu lus  
in tens i ty .  The  i n t e n s i t y  levels used were 85, 98 a n d  114 d b  
re l a t ive  to  0.0002 d y n e / c m  2. P r i m i n g  and  t e s t i ng  for 
aud iogenic  seizure were car r ied  ou t  in  a 15 -cm-d iame te r  
glass jar .  126 B A L B / c  mice, r a n d o m l y  d iv ided  in to  3 
groups  of 42 mice  each, were exposed  to  a n  85, 98 or 
114 d b  t one  for  2 ra in  a t  21 days.  A t  28 days  of age, each  
group  was s u b d i v i d e d  in to  t e s t  samples  of 14 mice  
a n d  t e s t i ng  for aud iogen ic  seizures was  car r ied  ou t  a t  
e i the r  85, 98 or 114,db.  Tes t ing  cons is ted  of p lac ing  each  
mouse  in t he  glass j a r  and  re -expos ing  i t  to  t he  m o d u l a t e d  

t one  for two mm.  or un t iLse izure  occurred.  The  inc idence  
of wild r u n n i n g  and  clonic a n d  ton ic  seizure, as well  as 
la tenc ies  to  wi ld  r u n n i n g  and  t o  clonic seizure, were 
recorded.  

The  d a t a  f rom the  t e s t  exposure  are s u m m a r i z e d  in 
t he  Table .  I t  is c lear  t h a t  t h e  i n t e n s i t y  of t he  p r i m i n g  
s t imu lus  is fa r  more  s ign i f ican t  t h a n  t he  i n t e n s i t y  of 
t h e  t e s t i ng  s t imulus .  A v e r y  low seizure r a t e  was  o b t a i n e d  
in mice  p r i m e d  a t  t he  85 a n d  98-db levels, regardless  of 
t he  i n t e n s i t y  of t he  t e s t i ng  s t imu lus  used. However ,  a 
h igh  inc idence  of seizure r eac t ion  was shown  in mice  
p r i m e d  a t  t he  114-db level  no  m a t t e r  w h i c h  of t h e  t h r ee  
i n t e n s i t y  levels was used a t  tes t ing.  S ign i f ican t ly  more  
mice  p r i m e d  w i t h  t he  114-db t one  exh ib i t ed  seizure 
r eac t ions  w h e n  t e s t e d  a t  t h e  85-db ( two- ta i led  F i she r  
exac t  tests ,  wi ld  runn ing ,  p < 0.05 ; clonic seizure, p < 0.10) 
a n d  98-db level  (p < 0.005) even  t h o u g h  these  two  in t en -  
s i ty  levels were c lear ly  ineffec t ive  in i nduc ing  audiogenic  
seizure suscep t ib i l i ty .  T h u s  p r i m i n g  a t  t h e  114-db level  
appea r s  to  increase  t he  r e a c t i v i t y  of t he  a u d i t o r y  s y s t e m  
to  a loud sound.  

A l t h d u g h  the  i n t e n s i t y  of t he  p r i m i n g  s t imulus  is 
cr i t ical  in  i nduc ing  seizure suscept ib i l i ty ,  t he  i n t e n s i t y  
used d u r i n g  t e s t i ng  also inf luences  seizure ra te .  Chi- 
squa re  t e s t s  on  t he  inc idences  of wild r u n n i n g  and  clonic 
seizure i nd i ca t e  t h a t  t h e  l l 4 - d b  groups  t e s t ed  a t  d i f fe ren t  
i n t e n s i t y  levels differed s ign i f i can t ly  (p < 0.001). 

The  p r e s e n t  f inding,  t h a t  a h igh - in t ens i ty ,  f r equency-  
m o d u l a t e d  tone  is more  effect ive t h a n  a low- in tens i ty ,  
f r e q u e n c y - m o d u l a t e d  t one  in i nduc ing  seizure suscept i -  
bi l i ty ,  is cons i s t en t  w i t h  the  sensory  dep r iva t i on  hypo thes i s  
of acous t ic  p r i m i n g  in mice  ~-7. Wore in tense  sounds  are 
expec t ed  to  be  more  effect ive  in caus ing  cochlear  d a m a g e  
t h a n  low i n t e n s i t y  sounds.  As a consequence  of g rea te r  
cochlear  damage ,  a u d i t o r y  i n p u t  to  h ighe r  neura l  s t ruc-  
tu res  is a d e q u a t e l y  r educed  and  the re fo re  t h e  sensi t iza-  
t i on  process  is ef fec t ively  achieved.  I f  no cochlear  d a m a g e  
is i nduced  b y  t he  p r i m i n g  s t imulus  t h e n  t he re  would  be no 
r e d u c t i o n  of a u d i t o r y  i n p u t  a n d  t he  p o s t u l a t e d  super-  
sens i t ive  s t a t e  would  n o t  deve lop ;  consequen t ly ,  no  
seizure r eac t ion  could be  ob ta ined ,  even  if a h igher -  
i n t e n s i t y  t e s t i ng  s t imu lus  were usedg. 

Zusammen/assung. I n  Abh/~ngigkei t  y o n  der  I n t e n s i t ~ t  
e iner  V o r b e h a n d l u n g  m i t  akus t i s chen  Re izen  k 6 n n e n  bei  
MXusen Anf~l le  d u r c h  Reexpos i t i on  h e r v o r g e r u f e n  wer-  
den.  E ine  Sch~Ldigung in der  Cochlea im Sinne  e iner  
<~sensory deprivations> wird  als V o r a u s s e t z u n g  fiir die 
A n f a l l s e n t s t e h u n g  aufgefasst .  
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Incidence of seizure reactions as a function of tone intensity 

Priming Testing Intensity (db) 
intensity (db) 

114 (n = 14) 98 (n = 14) 85 (n= 14) 
WR~ C ~ T ~ WR C T WR C T 

114 13 12 5 10 10 2 5 4 1 
98 1 i 1 i i 0 0 0 0 
85 0 0 0 0 0 0 0 0 0 

�9 Seizure reactions: WR, wild running; C, clonic seizure and T, tonic 
seizure. 
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