
Pharmacology Biochemistry & Behavior, Vol. 6, pp. 349-350.  Copyright © 1977 by ANKHO International Inc. 
All rights of reproduction in any form reserved. Printed in the U.S.A. 

BRIEF COMMUNICATION 

Effect of Cortical Spreading Depression on Audiogenic 

Seizure Priming of C57BL/6 Mice 

ST E PH E N  C. M A X S O N  AND J O H N  S. COWEN 2 

Department  o f  Biobehavioral Sciences, The University o f  Connecticut 
Storrs, CN 06268 

(Received  4 S e p t e m b e r  1976)  

MAXSON, S. C. AND J. S. COWEN. Lffect of  cortical spreading depression on audiogenic seizure priming of  C57BL/6 
mice. PHARMAC. BIOCHEM. BEHAV. 6(3) 349-350,  1977. At 19 days of age, C57BL/6Bg mice received KCl-induced 
cortical spreading depression during which they were acoustically primed by exposure to an initial auditory stimulus. At 28 
days of age, the mice were tested for susceptibility to audiogenic seizures. Cortical spreading depression had no effect on 
acoustic priming of C57BL/6Bg mice and it had been previously reported to have no effect on acoustic priming of SJL/J 
mice. These findings are discussed in the context of pharmacogenetic differences for the effects of aminooxyacetic acid on 
acoustic priming of C57BL/6 and SJL/J mice. 

Audiogenic seizures Priming Cortical spreading depression Mice 

SUSCEPTIBILITY to aud iogenic  seizures m ay  be induced  f inding of no  ef fec t  of  cor t ical  spreading  depress ion  on  
in o therwise  genet ica l ly  res is tant  mice by  expos ing  t h e m  to acoust ic  p r iming  of  SJL/J  mice may  no t  general ize to o t h e r  
an init ial  aud i to ry  s t imulus  dur ing  a sensit ive per iod  in inbred  strains.  We repor t  here  our  results  on  the effects  of 
d e v e l o p m e n t  [4, 5, 8, 12] .  This  p h e n o m e n o n  is k n o w n  as spreading depress ion  on  acous t ic  pr iming  in a n o t h e r  s train,  
acoust ic  pr iming.  Several inves t igators  have suggested tha t  the C57BL/6Bg .  We also relate these f indings to the  
the initial aud i to ry  s t imulus  causes a loss of  hear ing and a pha rmacogene t i c  d i f ferences  for  the  effects  of amino-  
subsequen t  disuse supersens i t iv i ty  of the  brain  s tem audi- oxyace t i c  acid on acoust ic  pr iming.  
tory system wi th  increased respons iveness  to la ter  sound  Unde r  e the r  anes thes ia ,  C57BL/6Bg  mice had bi la teral  
s t imuli  [ 1 0 ] .  Cons i s t en t  wi th  this  hypo thes i s  are s tudies  on holes,  a p p r o x i m a t e l y  5 mrn in d iamete r ,  placed in the  
the neura l  locus of  acous t ic  pr iming.  Since cor t ical  spread- occipi ta l  region of  the skull. Care was t aken  no t  to damage 
ing depress ion  does no t  b lock  acous t ic  p r iming  in SJL/J  the dura.  The skin w o u n d  was t hen  closed wi th  a single, 
mice [ 141 and since lesions of  the  infer ior  col l iculus do loose suture.  Six hours  af ter  this  surgery when  the mouse  
a t t e n u a t e  acous t ic  p r iming  in SJL/J  mice [ 1 3 ] ,  the neura l  had recovered - the suture  was cut  and the  skull open ings  
site of acoust ic  p r iming  appears  to be located  in the bra in  were washed wi th  physiological  saline. A 3 × 3 m m  piece of  
s tem. However ,  the  mechan i sm of acous t ic  p r iming  may fil ter paper ,  wh ich  had been  soaked in 25% KC1, was placed 
differ  among  inbred  s t rains  of  mice and the neura l  site of  on each skull open ing  and thus  on  the exposed  dura.  The 
acoust ic  p r iming  may  also d i f fcr  across geno types .  Henry  abil i ty of the mouse  to keep its feet placed on  parallel bars 
and B o w m a n  [ 6 l ,  as well as Chen [ 3 ] ,  have d e m o n s t r a t e d  3 m m  in d i ame te r  and spaced 15 m m  apar t  was used to 
genet ic  he t e rogene i ty  for  this  p h e n o t y p e .  Also, Maxson et conf i rm the presence or absence of cort ical  spreading 
al. [9] have shown tha t  a m i n o o x y a c e t i c  acid and cyclo- depress ion [ 2 , 1 4 ] .  For  all mice,  cort ical  spreading depres- 
hex imide  an tagon ize  acous t ic  p r iming  in C 5 7 B L / 6  but  no t  sion was ev ident  be tween  5 and 15 rain a f te r  the applica-  
in DBA/l-asr mice. Similarly,  Siporin and Ful ler  [11]  t ion of the KC1 soaked fi l ter  paper .  Bo th  u n p r i m e d  and 
have repor ted  t ha t  a m i n o o x y a c e t i c  acid b locked  acoust ic  pr imed con t ro l s  received the  same surgical p rocedures ,  bu t  
pr iming  in C 5 7 B L / 6 J  but  no t  in SJL/J  mice.  Thus ,  it is were no t  exposed  to the  KC1 soaked fi l ter  paper.  The  
conceivable  tha t  the co r t ex  may be involved in the  acous t ic  pr imed groups  ( con t ro l  and spreading depress ion)  were 
pr iming of one s t ra in  and no t  in a n o t h e r  and tha t  the  exposed to the init ial  aud i to ry  s t imulus  f rom a doorbe l l  
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( 9 5 - 1 0 5  dB; re: 2 x 10 .4 d y n e / c m  2) for  90 sec. Af te r  the  T A B L E  I 
mouse  was p laced in the  tes t ing chamber ,  there  was a 60 sec 
wait  per iod  pr io r  to the ini t ial  aud i to ry  s t imulus .  Fo l lowing  EFFECT OF CORTICAL SPREADING DEPRESSION ON ACOUSTIC 

PRIMING OF C57BL/6Bg MICE 
this  p r e s e n t a t i o n  of the  ini t ia l  aud i to ry  s t imulus ,  the  mice  
were anes the t i z ed  wi th  e the r  and the  skin w o u n d  was 
closed wi th  sutures .  At  28 days of  age, all mice were tes ted  Percent Percent 
for aud iogenic  seizures by  expos ing  t h e m  to the  same sound  Wild Circling Clonic-Tonic 
s t imulus  for  90 sec or  un t i l  a c lon ic - ton ic  seizure.  Again,  Treatment Activity Seizures N 
exposure  to  the sound  s t imulus  was p receded  by  a 60 sec 
wait  pe r iod  in the  tes t ing  chamber .  Percen t  wild circling Unprimed Control 0 0 10 
act ivi ty and pe rcen t  c lon ic- ton ic  seizures were ca lcula ted .  Primed Control 100 100 6 
The  levels of s ignif icance of the  d i f fe rence  b e t w e e n  Primed and 
p r o p o r t i o n s  was used to analyze  the  data  [ 1 ] .  Cortical Spreading Depression 100 100 8 

As s h o w n  in Table  1, there  is no  s ignif icant  d i f fe rence  in 
Primed mice were exposed to the initial auditory stimulus on Day 

e i the r  wild circl ing act iv i ty  or c lon ic- ton ic  seizures for  the  19 and all mice were tested for audiogenic seizures on Day 28. The 
groups  p r imed  wi th  and w i t h o u t  cor t ical  spreading depres-  difference between each primed group and the unprimed group is 
sion. Thus ,  in b o t h  the  C57B L / 6  and SJL/J  s train,  n o r m a l  significant p<0.01 (Npq test; Arkin and Colton, Ref. 1). There is no 
cort ical  act ivi ty  does  n o t  appear  to  be requi red  for acous t ic  significant difference between the primed control and primed corti- 
p r iming  and  in b o t h  s t ra ins  the cor tex  is unl ike ly  to be the  cal spreading depression groups. 
site of  the  neura l  change(s)  involved in acous t ic  pr iming.  

Elsewhere  we have suggested t ha t  there  m ay  be two 
m e c h a n i s m s  for  acous t ic  p r iming  [ 10] .  One of these  may  sion does no t  affect  acoust ic  p r iming  of the  C57BL/6 ,  the  
involve hear ing  loss and m ay  take place in the bra in  s tem.  neura l  site of this  mechan i sm mus t  also be subcor t ica l .  
We now suggest t ha t  this  exists  in b o t h  SJL / J  and C57BL/6  Perhaps  this  n e u r o c h e m i c a l  mechan i sm takes place in the  
mice. The  o t h e r  m a y  be med ia t ed  by  changes  in bra in  levels bra in  s tem.  In suppo r t  of  this  suggest ion,  Henry  et al. [7] 
of g a m m a  a m i n o b u t y r i c  acid and require  b ra in  p ro te in  have s h o w n  tha t  if C57BL/6  mice are bi la teral ly  p r imed  and 
synthesis .  Since there  is a s t ra in  d i f fe rence  in the  e f fec t  of  uni la tera l ly  lesioned in the infer ior  coll iculus,  ear b lock 
a m i n o o x y a c e t i c  acid in acous t ic  pr iming  and since amino-  con t ra la te ra l  to  the lesion bu t  no t  ipsi lateral  to it antago-  
oxyace t i c  acid acts  on  acous t ic  p r iming  in C 5 7 B L / 6  by  nizes seizures at the  t ime  of test ing.  Thus ,  a l t hough  there  
e levat ing bra in  levels of  g a m m a  a m i n o b u t y r i c  acid, we appears  to  be at least two rou tes  to  acoust ic  p r iming  in the  
believe t ha t  this  second m e c h a n i s m  is found  in C57BL/6  .C57BL/6, b o t h  m e c h a n i s m s  may  occur  at the  same neura l  
mice bu t  no t  in SJL / J  mice [9, 10, 11] .  This  hypo thes i s  is site in the brain  stein and may act at t ha t  neural  site e i the r  
based on the s train d i f fe rence  in ef fec t  of  a m i n o o x y a c e t i c  separate ly  or synergist ical ly.  
acid on  acous t ic  pr iming.  Since cor t ical  spreading  depres-  
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