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Spontaneous Seizures in Rats Treated with Chlorpromazine During Postnatal Development 

C h l o r p r o m a z i n e  h a s  been  r epo r t ed  to  cause  convu l s i ons  
in m a n  an d  to  increase  f a t a l i t y  in epi lept ic  p a t i e n t s  1-4. 
T he  p r e s e n t  s t u d y  was  des igned  to  i n v e s t i g a t e  t h e  effects  
of c h l o r p r o m a z i n e  on m a t u r i n g  ra t s .  Because  t he  n e u r a x i s  
deve lops  in a cha rac t e r i s t i c  sequence ,  t he  deve lop ing  ani-  
m a l  is a su i t ab le  m o d e l  to  s t u d y  and  f u r t h e r  e luc ida te  con-  
v u l s a n t  a n d  a n t i c o n v u l s a n t  p roper t i e s  of d rugs  on specif ic 
CNS s t r u c t u r e s  a n d  severa l  o rgan i za t i ona l  levels  5, s. 

Materials and methods. E x p e r i m e n t s  were p e r f o r m e d  on 
S p r a g u e - D a w l e y  ra t s .  C h l o r p r o m a z i n e  (CPZ) in doses  of 
e i the r  3 mg,  6 m s ,  15 m g  or 30 m g / k g  b o d y  we igh t  was  ad- 
m i n i s t e r e d  s.c. to  g roups  of 2-, 6-, 13-, 20-, or 29-day-o ld  
ra t s .  E a c h  dose g ro u p  cons i s t ed  of 6 to  8 ra t s .  Cont ro ls  re- 
ce ived t h e  vehicle ,  water .  C h l o r p r o m a z i n e  HC1 was  pre-  
p a r e d  i m m e d i a t e l y  p r io r  to  t r e a t m e n t  a n d  was  k e p t  in a 
bo t t l e  w r a p p e d  w i t h  a l u m i n i u m  foil to  avo id  de t e r io ra t ion  
as  a r e su l t  of ex p o su re  to  l igh t  ~. 

Results and discussion. U p o n  a d m i n i s t r a t i o n  of chlor-  
p r o m a z i n e  to  deve lop ing  ra ts ,  s p o n t a n e o u s  seizure- l ike  
m o v e m e n t s  s u c h  as hype rk ine s i a ,  loss of pos tu re ,  h ind -  
l imb  clonic-l ike m o v e m e n t s ,  h y p e r e x t e n s i o n  of t h e  head ,  
m o v e m e n t s  of j aws  a n d  fo re l imb c lonus  were obse rved  be- 
fore t h e  onse t  of t r a n q u i l i z a t i o n  a n d  seda t ion .  Since t he  
p H  of c h l o r p r o m a z i n e  was  6.3 and  t h a t  of t he  wa t e r  vehic le  
7.0, t hese  r e su l t s  c a n n o t  be a t t r i b u t e d  to ac id i ty .  

Wherea s ,  all  doses  of c h l o r p r o m a z i n e  used p roduc e d  
s p o n t a n e o u s  seizurel ike  p h e n o m e n a  in 6-, 13- and  20-day-  
old ra ts ,  on ly  t h e  h igh  doses  of ch lo rp romaz ine  p roduc e d  
seizure- l ike a c t i v i t y  in 29-day-old  r a t s  (Table). These  d a t a  
s u g g e s t  t h a t  p e r h a p s  a b lood-b ra in  bar r ie r  to ch lo rp rom-  
az ine  m a y  deve lop  in r a t s  a f t e r  20 d a y s  of age and  t h u s  
exp la in  t h e  lack  of s e n s i t i v i t y  to low doses  of ch lo rp rom-  
azine  in t h e  29-day-old  more  m a t u r e  ra ts .  

The  fac t  t h a t  all  doses  p r o d u c e d  seizure- l ike p h e n o m e n a  
in  t h e  s a m e  pe r c e n t a ge  of 13-day-old  r a t s  c a n n o t  be di- 
r ec t ly  e xp l a ine d  f rom t h e s e  da ta .  However ,  t h e  second  
week  of p o s t n a t a l  life is cha rac t e r i zed  as  a cr i t ical  per iod  of 
b ra in  d e v e l o p m e n t  d u r i n g  w h i c h  severa l  e nz yme s ,  pro-  
t e in  a nd  l ip ids  beg in  to  m a t u r e  s. Therefore ,  the  decrease  in 
t he  r e sponse  obse rved  in r a t s  a t  t h i s  age m a y  ref lect  a 
t e m p o r a r y  decrease  in sens i t i v i ty .  

The  s p o n t a n e o u s  seizure- l ike  p h e n o m e n a  i nduc e d  b y  
c h l o r p r o m a z i n e  a ppe a re d  to  be v e r y  s imi la r  to  t he  clonic- 
like m o v e m e n t s  obse rved  in deve lop ing  mice  before t he  
onse t  of h y p n o t i c  ~effect of ba rb i t a l ,  a n o t h e r  CNS de- 
pressant~ ,  6. However ,  b a r b i t a l - i n d u c e d  clonic- l ike  move -  
m e n t s  are n o t  c o n s i s t e n t l y  e xh ib i t e d  b y  mice  before  18 
d a y s  of age, whereas  c h l o r p r o m a z i n e - i n d u c e d  seizure- l ike 
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Chlorpromazine-induced seizure-like activity in developing animals 

Treatment a Animals exhibiting seizure ativity Type of seizure activity 
(%) 

CPZ-2 day 
3 mg/kg 0.0 
6 mg/kg 37.5 

15 mgikg 75.0 
30 mg/kg 75.0 

CPZ-6 day 
6 mg/kg 57.0 

15 mg/kg 50.0 
30 mg/kg 87.5 

CPZ-13 day 
6 mg/kg 25.0 

15 mg/kg 37.5 
30 mg/kg 37.5 

CPZ-20 day 
3 mg/kg 25.0 
6 mg/kg 50.0 

15 mg/kg 87.5 
30 rag/ks 75.0 

CPZ-29 day 
3 mg/kg 0.0 
6 mg/kg 0.0 

15 mg/kg 37.5 
30 mg/kg 37.5 

Hyperkinesia, loss of posture trolling over on back), hindlimb 
clonic-like movements 

Loss of posture (rolling over on back), hindlimb clonic-like 
movements, vocalizing 

Movements of jaws (chewing-like), loss of posture {rolling over 
on back), hindlimb clonic-like movements, hyperextension of 
the head 

Movements of jaws Ichewing-like), teeth grinding, vocalizing 

Movements of jaws (chewing like), head shaking, forelimb clonus 

�9 Chlorpromazine HC1 was administered s.c. to female rats of either 2, 6, 13, 20 or 29 days of age (CPZ-2, CPZ-6, CPZ-13, CPZ-20 and CPZ-29L 
Each age group was subdivided into 3 or 4 subgroups, each receiving a dose of either 3 mg/kg, 6 mg/kg, 15 mg/kg or 30 mg/kg body weight of 
chlorpromazine. 
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p h e n o m e n a  were p r e sen t  as ear ly  as 2 days  of age (Table).  
The  b a r b i t a l - i n d u c e d  pre-s leep clonic-l ike m o v e m e n t s  h a v e  
been  i n t e r p r e t e d  to  be  a resu l t  of depress ion  of i n h i b i t o r y  
sys t ems  b y  ba rb i t a l ,  t he  so-called ' release p h e n o m e n o n ' .  
I t  can  f u r t h e r  be  specu la ted  t h a t  t he  Seizure-like move-  
m e n t s  induced  b y  ch l o r p r om az i ne  m a y  be a resu l t  of de- 
press ion  of some subcor t i ca l  a n d  sp ina l  cord i n h i b i t o r y  
sys tems  wh ich  are o rd ina r i ly  func t ion ing  as ear ly  as 2 days  
of age in rats .  R e c e n t  pha rmaco log ic  s tud ies  h a v e  shown  
t h a t  r a t s  are respons ive  to  t he  arousal  effects of a m p h e t -  
a m i n e  as ear ly  as 10 days  a f te r  b i r t h ;  a m p h e t a m i n e  mimics  
adrenerg ic  t r a n s m i s s i o n  b y  release of n o r e p i n e p h r i n e  ~. 
B o t h  n o r e p i n e p h r i n e  and  dopamine ,  p u t a t i v e  neu r o t r ans -  
mi t t e r s ,  h a v e  been  impl i ca t ed  in t he  CNS effects of chlor-  
p r o m a z i n e  10. T h a t  ch l o r p r om az i ne  m a y  depress  some in- 
h i b i t o r y  sys t ems  a n d  t h u s  p roduce  exc i t a t i on  is s u p p o r t e d  
b y  t h e  v iew t h a t  t h e  ch lo rp romaz ine - induced  P a r k i n s o n i s m  
m a y  be  a resu l t  of depress ion  b y  ch lo rp romaz ine  of inhi -  
b i t o r y  dopamine rg i c  neu rons  in the  basa l  gangl ia  10, n .  

Zusammen[assung. Nachweis  eines ep i l ep togenen  Ef- 
fektes  sowie Beu r t e i l ung  v o n  Dosis- u n d  Al t e r sabhgng ig -  
ke i t  yon  Ch lo rp romaz in  (Largact i l )  bei  n e u g e b o r e n e n  und  
j u n g e n  R a t t e n .  
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Increased Prol i ferat ion of Rat Mesothel ia l  Cells 

E n d o t h e l i a l  cells of t h e  b lood vessels are sens i t ive  to  
p a r e n t e r a l  i n j ec t ion  of e n d o t o x i n :  72 h a f t e r  t h e  i.v. 
i n j ec t ion  of t he  polysacchar ide ,  increase  of endo the l i a l  
cell p ro l i f e ra t ion  is i n i t i a t ed  (GAYNOR1). Mesothel ia l  
ceils are  more  easi ly o b t a i n e d  t h a n  endo the l i a l  cells and  
are in  Some ins tances  c o m p a r a b l e  w i t h  endo the l i a l  cells 
(COTRAN u n d  MAJNO2). W e  obse rved  t he  effect  of dif- 
f e ren t  doses of e n d o t o x i n  on mi to t i c  a c t i v i t y  of meso the l i a l  
cells in  r a t  s a f te r  i n t r a p e r i t o n e a l  in ject ion.  

25 SIV-50 r a t s  (S. I v a n o v a s ,  Kisslegg/Allg~u,  4 weeks 
old, 70 g b o d y  wt.)  were used in these  expe r imen t s .  As 
shown  in t he  Table ,  e x p e r i m e n t a l  an i m a l s  were in jec ted  
w i t h  d i f f e ren t  doses of e n d o t o x i n  (Salmonella marcescens, 
Difco Labora to r i e s ,  De t ro i t ) ;  48 h a f t e r  t h e  e n d o t o x i n  
in j ec t ion  an ima l s  were  sacrificed.  ' H X u t c h e n ' - p r e p a r a -  
t ions  of t he  pa r i e t a l  m e s o t h e l i u m  ( a b d o m i n a l  wal l  a n d  
d i a p h r a g m a )  were p r epa red  accord ing  to t he  m e t h o d  of 
BENEKE et  al.3 a f t e r  s i lver  i m p r e g n a t i o n  of cell boa rde r s  
w i th  AgNO3. The  p r e p a r a t i o n s  were s t a ined  w i t h  h e m a -  
toxy l in -eos in  and  t h e  m i t o t i c  r a t e  was  de t e rmined .  

after Intraperitoneal Endotoxin Injection 

I n  4-week-old con t ro l  an imals ,  mi tos is  of meso the l ia l  
cells are ra re ly  seen (Figure 1). There  are a b o u t  0.2% 
meso the l i a l  ceils w i t h  ca ryok ine t i c  f igures;  48 h a f t e r  the  
i.p. i n j ec t ion  of endo tox in ,  t he re  is an  increase  of mi to t i c  
a c t i v i t y  (Figure  2) in  meso the l i a l  cells. This  increase  is in- 
d e p e n d e n t  of t he  doses of e n d o t o x i n  used (Figure 1). An 
increased  n u m b e r  of ca ryok ine t i c  f igures could be  obser-  
ved  in a b o u t  60% of t he  animals .  I n  t he  r e m a i n i n g  40%,  
mi to t i c  indices were c o m p a r a b l e  w i t h  t h a t  of cont ro l  
an imals .  I n  an ima l s  w i t h  a h igher  r a t e  of p ro l i fe ra t ing  
cells, morpholog ica l  changes  of meso the l i a l  cells were 
obse rved :  s i lver  s t a ined  cell boarders ,  which  are n a r r o w  
in c o n t r o l  an imals ,  were o f ten  b r o a d e n d  or  a b s e n t  in  some 
e x p e r i m e n t a l  an imals .  F u r t h e r m o r e ,  in  some an ima l s  s igne t  
r ing  cells (previously  descr ibed  a f te r  i.p. PHA- in j ec t ion ,  
MOHR et  al. 4-~) appea red  in t he  meso the l i a l  cell layer  
(Figure  3). S ignet  r ing  cells were p re fe ren t i a l ly  found  
in meso the l i a l  cell p r e p a r a t i o n s  of t he  d i aph ragma .  

The  increased p ro l i f e ra t ion  of meso the l ia l  ceils a f t e r  i.p. 
i n j ec t ion  of e n d o t o x i n  is c o m p a r a b l e  to  t he  r eac t ion  of 
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Fig. 1. Mitotic rate of parietal mesothelial cells in control animals 
and experimental animals 48 h after i.p. injection of different doses 
of endotoxin. 

Experimental design 

Endotoxin (rag) 
0.6 1.2 2.5 5.0 

Control animals 5 
Injected animals 5 5 5 5 
Surviving animals 5 5 4 3 
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