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Cortex Caudate nuclei Raphe nuclei 

Frontal Occipital 

Lesion ContralateraI Ipsi- Contralateral Ipsi- Contralateral 

Day 6 >50 ppm 10.5• 16.8+7.5 12.1~z6.2 
Day 21 >50 ppm 1.8~-1.4 7.9i4.7 5.3~4.7 
Day 97 No detectable cobalt 

19.9• 10.0• 3.0~1.9 
6.1~3.9 1.98~0.8 2.4~1.6 

There were 5 rats in each group. In all cases the glial capsule and any visible traces of cobalt-gelatine were renmved from primary lesion 
samples. It was often not possible to remove all traces of the cobalt-gelatine, however, and therefore physiologically inactive cobalt may 
well have been assayed in the primary lesion. Excess values referred to represent values of over 50 ppm and were not quantified. Control 
rats and 97 day rats were assayed under the same conditions as the day 6 and 21 rats (see text) and under these condition no cobalt could 
be detected. 

still  s ignif icant  coba l t  in the  bra in  outs ide  the  implant .  
However  by  day  97 the re  is no longer de tec tab le  cobal t  
in bra in  areas ou t s ide  the  glial capsule. 

The impl ica t ion  of these  results,  for th is  and related 
models  of epilepsy,  are profound.  Al though  the  in vi t ro  
levels of cobal t  (2-10 tzM) which  would be ob ta ined  in 
p repar ing  a conven t iona l  b ra in  h o m o g e n a t e  {e. g. 1 mg 
bra in  t issue in 10 bd buffer) f rom an animal  wi th  a cobal t  
imp lan t  would no t  be sufficient  to  inhibi t  in v i t ro  the  
enzymes  we have  previous ly  s tudied  (e. g. tyros ine  hydrox-  
ylase choline ace ty l t ransferase ,  glutamic acid decar-  
boxylase) 1~. However ,  the  levels in vivo (20-100 txM) will 
u n d o u b t e d l y  in terfere  w i th  a wide range of metabol ic  
process.  In  fact  the  wide spread  of the  cobal t  ions and 
the  possibil i t ies of the i r  concen t ra t ion  in di f ferent  cel- 

lular co mp a r t men t s ,  such as nerve  te rmina ls  suggests  
t h a t  a large area of the  bra in  m a y  become epi leptogenic  
r a the r  t h a n  jus t  a small  area a round the  original implant .  
These results  indicate  the  need for caut ion  in using h e a v y  
meta l  implan t s  as models  of epi lepsy and suggest  t h a t  
the  basis for cobal t  induced epi lepsy p robab ly  lies in a 
cer ta in  se lect iv i ty  of cells, t e rmina ls  and enzymes  to  
the  toxic effects of th is  ion in vivo. Certainly the  second- 
ary focus produced  in th is  model  of epi lepsy a l though 
very  in teres t ing  biochemical ly  canno t  be regarded as 
being un touched  by  the  toxic  effects  of cobalt .  

J2 p. R. CI~AYTON and P. C. Es~soN, Biochem. Soc. Trans. 3, 261 
(1975). 

Increased Aggress ion in Rats after Withdrawal of Long Term Used Oxazepam 
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Summary. The wi thd rawa l  of oxazepam (5 mg/kg  i.p.) appIied for 1 year  in rats,  increased shock- induced  aggression of 
animals.  This p h e n o m e n o n  is in te rp re ted  as a sign of abs t inence  and suggests  t h a t  long- te rm t r e a t m e n t  causes de- 
pendence  to oxazepam in rats.  

Oxazepam has a cent ra l  pharmacologica l  profile con- 
sist ing pr imar i ly  of an t iconvulsan t ,  seda t ive-hypnot ic ,  
muscle  r e l axan t  and  anxiolyt ic  act ivi t ies  2-*. I t  is an 
effective a ta rac t ic  benzodiazepine  drug for t r ea t ing  anx-  
ie ty  in pa t i en t sK The d a t a  in the  l i te ra ture  concerning 
its ant iaggress ive  effects  are controversial .  In  this  r epor t  
we p resen t  evidence t h a t  oxazepam given for 1 year  to 
ra ts  had  no ant iaggress ive  action,  bu t  wi thdrawa l  of long- 
t e r m  drugs intensif ies i n s t rumen ta l l y  induced aggression. 

Methods. E x p e r i m e n t s  were carr ied out  on male rats  of 
Wis t a r  s t ra in  f rom the  Centra l  Animal  F a r m  of Silesian 
School of Medicine. The weight  of animals  a t  the  begin- 
ning of t he  e x p e r i m e n t  was 135 145 g; 5 ra t s  were housed 
in a cage of d imens ions  33 x 40 X 26 cm. Dur ing  the  whole 
expe r imen t  the  animals  had  free access to  s t anda rd  labo- 
r a to ry  d ie t  and  water .  R a t s  were t r ea t ed  for 1 year  wi th  
oxazepam  (Polfa) a t  a dose of 5 mg/kg i.p. every  day  
excep t  Sundays .  Control  animals  were in jec ted  i.p. wi th  
0.9% NaC1 solution, used as a solvent.  Drug or solvent  

were appl ied in the  volume of 1 ml/kg.  Aggressive be- 
haviour  of ra t s  was induced b y  applying  electrical foot-  
shock according to ]~ICHELMAN 6. The pair  of ra ts  was 
placed in Plexiglas  box  of d imens ions  32 X 25.5 • 30.5 cm 
wi th  stainless-steel  grid floor. Shock was del ivered by  a 
co n s t an t  cur ren t  a t  2 mA for a dura t ion  of 0.4 sec every  
7.5 see. For  the  eva lua t ion  of shock-induced-aggression,  
ra ts  were subjec ted  to  dai ly sessions of t es t ing  consist ing 
of 50 foot  shocks to each pair  of rats.  The pairs of the  
same t r e a t ed  or cont ro l  ra t s  were  ex ami n ed  always be- 
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tween  11.00 h and 13.00 h. Animals  were d iv ided  into 
groups:  1. 15 ra ts  were t r ea t ed  wi th  a single dose of 
oxazepam and  aggressive behav iour  was measured  2 and  
24 h later.  2. 9 ra t s  t r ea ted  chronical ly  w i th  oxazepam 
were sub jec ted  to foot  shock 2, 24 and 48 h af ter  the  last  
in ject ion of the  drug appl ied 3, 6, 9 or 12 mon th .  

Corresponding control  groups consis ted of the  same 
n u m b e r  of animals  in jec ted  wi th  0.9% NaC1 solut ion i.p. 
were hand led  identically.  The ex t en t  of foot-shock-  
induced behav iour  was calcula ted as an a t t a ck  (shock 
pe rcen tage  / the  n u m b e r  of a t t acks  d iv ided by  the  numb er  
of shocks admin i s t e red  • 100) according to  EICHELMAN 6. 
Sta t i s t ica l  s ignificance was calculated using S t u d e n t ' s  
l-test .  
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Effect of withdrawal of oxazepam (5 ing/kg i. p.) after the long-term 
treatment on the foobshoek-induced aggression in rats. 

Results. Oxazepam,  in a dose of 5 mg/kg  i.p. adminis-  
te red  only once or 6 t imes  weekly for 3, 6, 9 or 12 months ,  
had  no influence on the  shock- induced-aggress ive  be- 
hav iour  2 and 24 h af ter  drug injection.  The wi thd rawa l  
of the  drug for 48 h in ra ts  t r ea t ed  for half  1 year  and up 
to the  one year  caused an ev iden t  increase of foot-shock-  
induced aggression of ra t s  (Figure). 

Discussion. The ant iaggress ive  act ion of oxazepam de- 
pends  upon the  used exper imen ta l  model  of aggression. 
Oxazepam did no t  reduce aggression elicited by  grouping 
of male miceV, bu t  suppressed  th is  p h e n o m e n o n  induced 
in mice by  isolat ion 8, or by  admin i s t r a t ion  of D,L- 
D O P A  9. Used in our exper iments ,  shock- induced aggres- 
sion is the  mos t  c o m m o n  model  for irr i table aggression. 
Oxazepam applied chronical ly  did no t  affect  this  type  
of aggression in rats.  The p h e n o m e n o n  which we observed 
of ev iden t  increase of foot -shock- induced aggression of 
ra ts  dur ing  the  per iod of w i thd rawa l  of oxazepam af ter  
the  long- term t r e a t m e n t  wi th  the  drug, we in te rpre te  as 
a sign of abst inence.  This suggests  t h a t  long- term t rea t -  
m e n t  wi th  oxazepam causes dependence  on the  drug in 
rats.  
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Summary. The cellular d i s t r ibu t ion  of H a-dimetacrine in ra t  cerebral  cor tex was s tudied by  electron microscopic 
au to rad iography .  A considerable  propor t ion  of au torad iographic  grains (40.6%) was located over  the  synapt ic  areas, 
while the  o ther  s t ruc tures  (i.e., dendri tes ,  axons,  gEM and neuronal  cells) con ta ined  less au torad iographic  act ivi ty.  

Dimetacr ine  2, 10-[3-(dimethylamino)propyl]-9 ,9-dime-  
thy l -acr idan ,  is a tr icyclic compound  wi th  a hexa-  
gonal  r ing ins tead of the  hep tagona l  r ing common  to 
mos t  an t idepressan ts .  Clinical superiori t ies of th is  drug in 
the  t r e a t m e n t  of depress ive  s ta tes  and other  psychic  dis- 
orders have  been  well establ isheda.  Recen t  works 4,5 on 
the  subcellular  f rac t ionat ion  of bra in  t issue p e r m i t t e d  the  
isolation of p inched-of f  nerve  endings  or synap tosomes ,  
and it has  been observed  t h a t  the  bound form of pu ta t ive  
cent ra l  t r a n s m i t t e r s  (acetylcholine, noradrenal ine ,  5-hy- 
d r o x y t r y p t a m i n e  and dopamine)  and the  enzymes  re- 
la ted to those  t r a n s m i t t e r s  are highly  concen t r a t ed  in the  
synap tosoma l  fraction.  Previous  paper  s d e m o n s t r a t e d  
t h a t  the  h ighes t  concen t ra t ion  of d imetacr ine  cons i s ten t ly  
occurred in the  synap tosomes- r i ch  fraction.  However ,  bio- 
chemical  procedures  used in the  previous s t u d y  were no t  
suff icient  to  explain  the  subcellular  d i s t r ibu t ion  of di- 
metac r ine  in t h e  cent ra l  nervous  sys tem because of the  
con t amina t i on  of each of the  subcellular  organelles.  The 
objec t ive  of t he  p re sen t  paper  is to  visualize t h e  distri-  
bu t ion  of d imetacr ine  in und i s rup ted  t issue by  electron 
microscopic au torad iography .  

Materials and methods. 3-H a-dimetacrine (1.92 mCi/mg) 
was p repared  f rom 3-bromo-dimetacr ine .  Male Wis ta r  
ra ts  (200-250 g) were given 960 ~Ci/500 p.g of Ha-d ime ta  - 
crine by  the  direct  la teral  in t raven t r i cu la r  inject ion meth-  
od of NOBLE et al.L The animals  were sacrificed by  de- 
capi ta t ion  1 h af ter  admin i s t r a t ion  and cerebral  cortices 
were fixed in cold 4% g lu ta ra ldehyde  (MILLONIG'S b u d  
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