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C h e m o c o n v u l s i v e  T h r e s h o l d s  in  M i c e  o f  
D i f f e r i n g  A u d i o c o n v u l s i v e  S u s c e p t i b i l i t i e s  ~ 

Much  a t t e n t i o n  h a s  b e e n  d i r ec t ed  in  r e c e n t  years  to  t h e  
physio logica l  m e c h a n i s m s  u n d e r l y i n g  t h e  p h e n o m e n o n  of 
aud iogen ic  se izure  in a n i m a l s  2. FULLER a n d  SMITH 3 h a v e  
h y p o t h e s i z e d  t h a t  s t r a i n s  of mice  suscep t ib le  to  sound-  
induced  convu l s ions  possess  more  r a p i d l y  a rousab te  exci-  
t a t o r y  processes  of t h e  b r a i n  t h a n  non - s us cep t i b l e  mice so 
t h a t  n o r m a l  i n h i b i t o r y  processes  c a n n o t  c o u n t e r b a l a n c e  
t he  n e u r a l  e x c i t a t o r y  a c t i v i t y  e l ic i ted  b y  i n t e n s e  sound .  
Th i s  c o n c e p t  sugges ts  t h a t  sound- suscep t ib l e  mice  shou ld  
also be  more  sens i t ive  to  n o n - a u d i t o r y  convu l s ive  s t imul i ,  
unless  t he  p o s t u l a t e d  i n h i b i t o r y  in f luences  were  e x e r t e d  
only  u p o n  a f f e ren t  a u d i t o r y  p a t h w a y s .  Resu l t s  of s tud ies  
c o m p a r i n g  aud ioconvu l s i ve  suscep t ib l e  a n d  r e s i s t a n t  mice  
for r e spons iveness  to  e lec t r ica l  ~ a n d  chemica l  ~ convu l s ive  
s t imul i  i m p l y  a pos i t i ve  co r r e l a t i on  b e t w e e n  s e n s i t i v i t y  
to  a u d i t o r y  a n d  n o n - a u d i t o r y  c o n v u l s i v e  s t imul i .  T h e  
p r e sen t  r e p o r t  p rov ides  a f u r t h e r  t e s t  of th i s  poss ib i l i ty .  

Methods. T h r e s h o l d s  (as r e sponse  la tencies)  for  myo-  
clonic jerk,  clonic c o n v u l s i o n  a n d  ton ic  c o n v u l s i o n  u p o n  
i n h a l a t i o n  of h e x a f l u o r o d i e t h y l  e t h e r  ~ ( H F E )  were de te r -  
m i n e d  b y  t h e  m e t h o d  of TRUITT e t  a l l  Tes t s  of aud iogen ic  
seizure su scep t i b i l i t y  were  c o n d u c t e d  b y  t he  m e t h o d  of 
FINK a n d  SWINYARD s in mice of t he  same  age a n d  source  
as t hose  t e s t e d  for  c h e m o c o n v u l s i v e  th resho ld .  Male mice  
of t he  DBA/2 a n d  C57BL/6  s t r a in s  (source:  Texas  I n b r e d  
Mice Co.) were  c o m p a r e d  as t h e y  h a v e  b e e n  in  m a n y  
ear l ier  s tud ies  on  aud iogen ic  seizures  9. Swiss mice  inb red  
16 gene ra t i ons  for  h i g h  aud ioconvu l s ive  suscep t ib i l i t y  
were c o m p a r e d  to  r a n d o m - b r e d  Swiss con t ro l s  (source:  
F lora  O 'Grady ,  2336 G u n t h e r  Ave. ,  N ew  Y o r k  City).  
Tes ts  were  c o n d u c t e d  ove r  a w ide r  r a n g e  of ages  t h a n  in  
t he  ear l ie r  s tudies .  All  o b s e r v a t i o n s  were m a d e  b e t w e e n  
09:30 a n d  11:30 ( l ight  pe r iod  08:00 to 20:00) in  v iew of 
d i u r n a l  changes  in  c h e m o c o n v u l s i v e  t h r e s h o l d s  of mice  1°. 
S ta t i s t i ca l  e v a l u a t i o n  was b y  m e a n s  of t he  t tes t .  

Results. T h r e s h o l d s  for  myoc lon ic  j e rk  a n d  clonic  con-  
vu l s ion  were s ign i f i can t ly  lower  in  Dt3A/2  t h a n  in  
C57BL/6  mice  a t  f ive weeks  of age (Table ,  g roup  I), w h e n  
t h e i r  suscep t ib i l i t i es  to  t h e  a u d i o c o n v u l s i v e  s t i m u l u s  con-  
t r a s t e d  cons ide r ab ly  (68% vs. 10% t o t a l  responses) .  How-  
ever ,  t h e  s t r a i n  d i f ference  in  e h e m o c o n v u l s i v e  t h r e s h o l d s  
r e m a i n e d  even  a t  11 a n d  30 weeks,  whi le  t h e  d i f ference  in 
aud ioconvu l s i ve  suscep t ib i l i t y  d i s a p p e a r e d  b e t w e e n  8 a n d  
11 weeks  as  b o t h  s t r a i n s  b e c a m e  un respons ive .  T h e  in-  
b r e d  a n d  r a n d o m - b r e d  Swiss s t r a i n s  did  n o t  differ  in  re-  
sponse  to  H F E  a t  e i t h e r  5 or  9 weeks  (Table) ,  whi le  t h e i r  
suscept ib i l i t i es  to  aud iogen ic  seizures  c o n t r a s t e d  s h a r p l y  - 
83% a n d  84% t o t a l  responses  ( m a x i m a l  a n d  s u b - m a x i -  
mal )  for t h e  i n b r e d  mice  vs.  4 %  s u b - m a x i m a l  r e sponses  
for  t he  controls .  The  low t h r e s h o l d s  of DBA/2  mice for  
myoc lon ic  j e rk  a n d  clonic  convu l s ion  d i f fe red  as  m u c h  
f rom those  of t h e  i nb red  Swiss mice  (p < 0.001) as f r o m  
the  C57BL s t ra in .  

Discussion. These  o b s e r v a t i o n s  d e m o n s t r a t e  t h a t  sus-  
cept ib i l i t i es  to  a u d i t o r y  a n d  chemica l  convu l s ive  s t imu l i  
do n o t  necessa r i ly  show a pos i t ive  cor re la t ion .  I t  m a y  be  
c o n c l u d e d  t h a t  d e t e r m i n a n t s  of c h e m o c o n v u l s i v e  sensi-  
t i v i t y  are n o t  e q u i v a l e n t  to  d e t e r m i n a n t s  of a u d i o c o n v u l -  
s ive  sens i t iv i ty .  ABOOD a n d  GERARD 11 f o u n d  ev idence  
t h a t  a u d i o c o n v u l s i v e  suscep t ib i l i t y  of D B A  mice  is r e l a t e d  
to  de f i c i en t  o x i d a t i v e  p h o s p h o r y l a t i o n ,  t he  m e t a b o l i c  de-  
fec t  occu r r ing  o n l y  d u r i n g  t h e  age s p a n  for  aud iogen ic  
seizures  a n d  be ing  a b s e n t  in  C57 mice.  F u r t h e r  n e u r o -  
c h e m i c a l  s t u d y  seek ing  a n  a g e - i n d e p e n d e n t  f ac to r  to  ex -  
p la in  t he  low t h r e s h o l d  of D:BA/2 mice to  myoc lon ic  j e r k  
a n d  clonic convu l s ion  w i t h  H F E  would  be  of i n t e re s t .  

Rdsumd. Les souris  des lign~es suscept ib les  e t  r~s i s t an te s  
de  la  crise aud iog~ne  o n t  6t6 6tudi~es k l ' 6ga rd  de  scul l  
de sens ib i l i t6  au  c o n v u l s i v a n t  ch imiques ,  l ' 6 t he r  h e x a -  
f iuorodi6 thyle .  Les  sens ib i l i t6s  a la  s t i m u l a t i o n  aud iog~ne  
e t  c h i m i q u e  ne  m o n t r e  pa s  de co r re l a t ion  posi t ive .  
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Strains Age 
compared (weeks} 

No. Response latency (sec) 4- 
Standard error of the mean 

Myoclonic Clonic Tonic 
jerk convulsion convulsion 

I. DBA/2 5 12 122-+- 5 ~ 
C57BL]6 5 12 218~  8 

II. DBA/2 11 10 105-]= 3 ~ 
C57BL]6 1I 10 2024- 4 

III. DBA/2 30 12 113=t=14 a 
C57BL/6 30 12 1754- 8 

IV. Audiosusceptible 5 10 1944- 16 
Swiss (O'Grady) 
Control Swiss 5 10 1894- 12 

V. Audiosusceptible 9 12 1794- 11 
Swiss (O'Grady) 
Control Swiss 9 12 174=t= 8 

1634.13" 4574- 9 
258 4- 14 489 -¢- 19 

168=}=13 b 435=[:14 
2494- 8 4044.12 

162 =[= I0 b 33~ 4. 34 
246 4- 13 384 4- 31 

236 ~ 16 460 4- 20 

2274-15 4314-23 

1964- 10 403-4- 18 

222 4- 18 3824-12 

L p,~ O.001, b p<:: 0.02; all other values, p exceeds 0,05. 
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