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SHEARER, D. E., D. E. FLEMING, E. D. BIGLER AND C. E. WILSON. Suppression ofphotically evoked after-discharge 
bursting following administration of  anticonvulsants in waking rats. PHARMAC. BIOCHEM. BEHAV. 2(6) 839-842,  
1974. - Tridione, depakine and dilantin were examined with respect to their effect on the occurrence of photically evoked 
after-discharge (AD) bursting. It was observed that each of these anticonvulsants reliably suppressed AD bursting although 
tridione and depakine were significantly more effective than was dilantin. These results were attributed to the locus of 
action of the anticonvulsants and suggest the usefulness of AD as an index of the effectiveness of thalamically active drugs. 
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F O L L O W I N G  the  init ial  inves t iga t ions  of  the  r h y t h m i c a l  
af ter-discharge evoked f rom the  visual cor tex  of  waking  rats  
by  i terat ive p h o t i c  s t imu la t i on  [8 ,10]  our  l abora to r ies  have 
J!urther ana lyzed  the  visually evoked af ter-discharge (AD)  in 
detai l  u n d e r  varied cond i t i ons  [ 3 - 6 ,  1 1 ]. Wilson and  Creel 
ii 19] r epo r t ed  in a p re l iminary  s tudy  t ha t  the  tha lamica t ly  
active an t i convu l san t ,  t r i m e t h a d i o n e  ( t r id ione) ,  suppressed 
1:he AD of  a lb ino rats  t ha t  had  been  a u g m e n t e d  fo l lowing 
1:he a d m i n i s t r a t i o n  of  p e n t y l e n e t e t r a z o l  (met razol ) .  K/istner 
et al. [7[ r epor t ed  t h a t  t r id ione  reduced  spindle  act ivi ty  
:Facilitated by me t r azo l  in the  EEG of  freely moving  rats. 
Along these  same lines Wenzel  et al. [17]  r epo r t ed  t ha t  
a n o t h e r  an t i convu l san t ,  e t hosux imide ,  also suppressed 
met razo l  induced  spindle  ac t iv i ty  in the  visual cor tex  of  
freely moving  rats. A p p a r e n t l y  these  resul ts  lend s uppo r t  to  
the  n o t i o n  t ha t  t r id ione ,  e t hosux imide ,  and o t h e r  anti-  
convu l san t  agents  effect ive in con t ro l l ing  pe t i t  real epi lepsy 
,;hare a c o m m o n  tha lamic  site of  ac t ion .  Cur ren t  t h o u g h t  also 
places the  genera t ion  o f  AD bur s t i ng  at  th is  same level [ 14] .  

A na tu ra l  o u t g r o w t h  of  this  and previous  avenues  of  
research has p r o m p t e d  us to  evaluate  f u r t he r  the  effects  of  
the  fo l lowing th ree  an t i convu l san t s :  t r id ione ,  d iphenyl -  
h y d a n t o i n  (d i lan t in) ,  d ip ropy lace t a t e  (depak ine )  and the i r  
c o m b i n a t i o n  wi th  me t razo l  on  pho t ica l ly  evoked after-  
discharge burs t ing  in waking a lb ino  rats. 

METHOD 

A n imals 

Ten male H o l t z m a n  a lb ino  rats  b e t w e e n  the  ages of  
9 0 - 1 0 0  days at the  s tar t  of  the  inves t iga t ion  were anes- 
t he t i zed  wi th  p e n t o b a r b i t a l  sod ium (45 mg/kg)  and  surgi- 
cally p repared  wi th  indwel l ing ex t radura l  stainless steel 
e lec t rodes  i m p l a n t e d  over the  r ight  and  left  visual cort ices  
at po in t s  7 m m  pos te r io r  to the  b regma  and 3 m m  lateral  to  
the  midl ine.  Elec t rodes  were also p laced in the  calvar ium 
over the  ce rebe l lum and  f ron ta l  s inus for  r e fe rence  and  
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grounding ,  respectively.  Seven days of  recovery  were 
al lowed pr ior  to  in i t i a t ion  of  the  drug t r e a t m e n t  sessions. 
All expe r imen t a l  p rocedures  were carr ied ou t  on  waking 
animals  wi th  mydr ia t i c  pupils.  

Apparatus 

A Grass Model  PS2C p h o t o s t i m u l a t o r  was used to 
present  10 usec l ight pulses to a ref lec t ing hemicy l inder .  
The hemicy l i nde r  was placed in f ron t  of  a h a m m o c k  in 
which  an an imal  was held u n d e r  l ight  res t ra int .  With  the  
p h o t o s t i m u l a t o r  lamp placed 70 cm b e h i n d  and  sl ightly 
above the  hemicy l inder ,  t he  i l l imina t ion  of  the  ref lect ing 
surface was a p p r o x i m a t e l y  5 ft-c. 

Brain responses  were ampli f ied wi th  Grass 7PSA pre- 
amplif iers  and Model  7 Polygraph  ampli f iers  ( b a n d w i t h ,  0.3 
H z - 3  kHz;  t ime  cons tan t ,  0 .24 sec) and  recorded  conven-  
t ional ly  on  magnet ic  tape. Visually evoked responses  
(VERs)  and ADs were s u m m a t e d  wi th  a Model  400B 
C o m p u t e r  of  Average Trans ien ts  (CAT)  over  a 1 see epoch.  
Visually evoked responses  and  associated ADs were p lo t t ed  
on 25 × 38 cm graph paper  by a X-Y p l o t t e r  for  pa ramet r i c  
quan t i f i ca t ion .  

Procedure 

Each rat  was admin i s t e red  the  fol lowing drugs: d i lan t in  
(50  mg/kg) ,  depak ine  (200  mg/kg) ,  t r id ione  (100  mg/kg) ,  
met razo l  (10 mg/kg)  and  0.9% saline. The drugs were 
injected in equal  vo lume  a m o u n t s  in t r ape r i tonea l ly  accord- 
ing to an individual ized r a n d o m  schedule .  The  effect ive dose 
level of  the  drugs used had been  previously  de te rmined .  

A m i n i m u m  of  5 days elapsed be t w een  drug t r ea tmen t s .  
The expe r imen t s  were carried out  in the  fol lowing manner :  
A rat was acc l imated  to the  h a m m o c k  for  15 min.  Single 
pho t i c  pulses were t hen  p resen ted  at a ra te  of  1/7 sec. 
Blocks of 25 consecut ive  responses  each were summed  by 
the  CAT s tar t ing at 0, 5 and 15 min  fol lowing in i t i a t ion  of  
the  i terat ive s t imula t ion .  When the  th i rd  b lock  of  responses  
had been  recorded ,  pho t i c  s t imu la t ion  was in t e r rup ted ,  a 
drug injected,  and a 15 min  per iod  elapsed before  the  itera- 
rive s t imu la t ion  was resumed.  Three  b locks  of  25 responses  

each again were recorded  (0, 5, 15 min) .  I r respect ive of  
which  drug had  been  admin is te red ,  when  the  th i rd  b lock  of  
responses  had been  recorded ,  10 mg/kg of  met razo l  were 
immed ia t e ly  injected,  and  fo l lowing 7 min  of  c o n t i n u e d  
pho t i c  s t imula t ion ,  a n o t h e r  b lock  of  25 responses  was 
recorded.  The  ent i re  p rocedure  yielded a series of  3 p redrug  
and 3 pos td rug  p lo ts  and a p lo t  ind ica t ing  the  response  to  
the  d rug-met razo l  in te rac t ion .  

Measurement an d Statistical Analysis 

VERs  f rom the  r ight  visual cor tex  were p lo t t ed  for each 
set of  25 pho t i c  pulses. These responses  typica l ly  inc luded  
3 p o s i t i v e - n e g a t i v e  c o m p o n e n t s  fo l lowed by  a r h y t h m i c  
AD (see Fig. 1). In order  to  gain an ind ica t ion  of  ant i -  
convulsan t  and met razo l  induced  changes of  the  AD activ- 
i ty,  to ta l  excurs ion  (TE)  of  the  AD t rac ing was measured  
f rom the  th i rd  posi t ive wave of  the  VER to the  end of  each 
1 sec plot  wi th  a map reading wheel.  The da ta  were 
analyzed by  analysis  of  variance techniques .  

RESULTS 

The  effects  of  the  var ious an t i convu l san t  drugs and  
saline con t ro l  on  the  e l ic i ta t ion  of AD burs t ing  are dis- 
p layed in Table  1 and  Fig. 1. 

Newman-Keuls  tests  based on  a reliable analysis  of  vari- 
ance (F  = 7.59, c / f=  3/27,  p < 0 . 0 0 1 )  indica ted  t ha t  t r id ione  
and depak ine  di f fered rel iably f rom saline con t ro l  measures  
a l t hough  d i lan t in  did not .  Tr id ione  had the  greates t  
suppressive ef fec t  on AD burs t ing  while d i lan t in  had the  
least effect.  These  results  are also presen ted  in Table  1. 

The  in jec t ion  of  me t razo l  fol lowing the  drug t r e a t m e n t s  
resul ted  in an increase in AD TE wi th  the  saline (t = 2.60, 
df  = 9, p < 0 . 0 5 ) ,  d i lan t in  ( t  = 3.03, df  = 9, p < 0 . 0 2 ) ,  and 
the  t r id ione  (t  = 4.05,  df  = 9, p <  0.01)  t r ea tmen t s .  Metrazol  
did no t  overr ide  the  effects  of  depak ine  on  AD TE. 

An e x a m i n a t i o n  of  the  pa ramete r s  of  the  various V E R  
c o m p o n e n t s  revealed the  drug t r e a t m e n t s  to be general ly  
ineffect ive in mod i fy ing  e i the r  peak la tencies  or  peak-to-  
peak ampl i tudes  of  the  wave complexes .  However,  the  
peak- to-peak  amp l i t ude  of  one  wave complex  (P3N3)  was 

T A B L E  1 

MEAN (-+ STANDARD ERROR OF THE MEAN) TOTAL EXCURSION (IN cm) OF AFTER- 
DISCHARGE BURSTING FOR PREINJECTION, POSTINJECTION, AND DRUG-METRAZOL 

INTERACTIONS CONDITIONS 

Total Excursion 

(A) (B) (C) (D) 

Drug Metrazol Difference 
Preinjection Postinjection Interaction Between B-C 

Saline 

Dilantin 

Tridione 

Depakine 

115.6 -+ 12.3 105.5 -+ 13.3 133.3 -+ 13.6 27.8 +- 10.7" 

104.4 _+ 20.3 88.0 ± 10.5 98.9 +- 10.3 10.9 + 3.6* 

120.1 _+ 13.2 58.4 -+ 6.0 83.5 + 9.0 25.1 + 6.2* 

118.6_+ 16.1 81.1 ,+ 11.7 80.0_+ 9.6 1.1 + 8.9 

*Difference statistically significant (see text) 
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FIG. 1. Illustration of pre-injection, post-injection and drug- 
metrazol interaction after-discharge bursting as affected by the 
various drug treatments. The lower half of the figure displays a 
typical rat VER. Following the third negative wave (N3) after- 

discharge bursting may be seen. 

reliably suppressed by t r idione (t = 6.42, dr= 9, p<0 .01) .  A 
V E R  with a fol lowing AD burst  is presented in Fig. 1 for 
the examina t ion  of  the VER-AD relationship.  

DISCUSSION 

Evidently,  the mechanism for phot ical ly  evoked AD 

produc t ion  resides in the lateral geniculate nucleus of  the 
t h a l a m u s  and involves recurrent  inhibi tory pathways 
[9 ,14] .  According to Anderson and Andersson [ 1 ] recur- 
rent  inhibi t ion is a c o m m o n  principle under lying rhy thmic  
discharges produced  by the several thalamic nuclei;  how- 
ever, whether  rhy thmic  discharging is an intrinsic proper ty  
o f  these nuclei  or  a proper ty  imposed by an intrathalamic 
driving mechanism is in ques t ion  [ 12, 13, 15 ]. 

It  is quite clear that  the ant iconvulsant  drugs used in the 
present s tudy suppressed AD burst ing by presumably inter- 
acting with the  thalamic pacing mechanism or the cortical  
e laborat ion of  the rhy thmic  bursts. It has been noted  by 
Woodbury  [20] that  dilantin is much more effect ive in 
modula t ing  shifts in cort ical  exci tabi l i ty than in the regula- 
t ion of  diencephalic  excitabil i ty.  On the o ther  hand, 
t r idione is ex t remely  effective in reducing exci tabi l i ty  
increases induced by st imulat ion of  thalamic nuclei. 
Fur thermore ,  thalamic nuclei  seem to be part icularly sensi- 
tive to tridione. Consistent  with this observation,  t r idione is 
much more effective in control l ing pet i t  real epilepsy than 
is dilantin. Along these lines, depakine also has been shown 
to be effect ive in the t rea tment  of  pet i t  mal epilepsy [ 16].  

Woodbury  [20] has indicated the existence of  a specific 
antagonism be tween  tr idione and metrazol .  In the present 
investigation the measurement  of  AD TE revealed that  
metrazol  inject ion enhanced TE fol lowing saline, dilantin, 
and tr idione treatments.  It may be o f  significance that  
depakine t rea tments  were resistive to metrazol- induced 
facilitation. Esplin and Zablocka-Esplin [2] repor ted  that  
metrazol  funct ions to increase exc i ta tory  polysynapt ic  
activity, increases repet i t ive firing of  nerve fibers and 
shortens refractory  periods and synaptic recovery time. 
Because metrazol  potent ia tes  the occurrence of  AD bursts 
[6 ,1  8] it seems likely that  metrazol  facilitates the 
" r ebound  exc i ta t ion"  discussed by Anderson and Anders- 
son [ 1 ] fol lowing a period of  inhibit ion.  On the contrary,  
t r idione presumably suppresses " r ebound  exc i ta t ion"  as 
m a y  depakine.  However,  the effects  of  tr idione are 
antagonized by metrazol ;  apparent ly  this is not  the case 
with depakine.  

As bo th  t r idione and depakine effect ively suppressed AD 
bursting as compared to dilantin and that  AD is presumably 
media ted  by thalamic mechanisms it seems apparent  that  
AD bursting could be utilized as a means of  screening the 
relative effectiveness o f  thalamically active ant iconvulsant  
drugs. 
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