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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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fer  s) for  2 h.  T h e  s a m p l e s  we re  p o s t f i x e d  for  1.5 h in  co ld  
1 .5% o s m i u m  t e t r o x i d e  (CAULFIELD'S buf fe rS) ,  d e h y -  
d r a t e d  in g r a d e d  e t h a n o l s  a n d  e m b e d d e d  in  E p o x y  r e s i n  
of  LUFT 10. F o r  e l e c t r o n  m i c r o s c o p i c  a u t o r a d i o g r a p h y ,  t h e  
m e t h o d  of SALPETER a n d  BACHMANN 11 w a s  u sed .  T h i n  
s e c t i o n s  (pale  go ld  t o  s i lver)  w e r e  p i c k e d  u p  o n  co l lod ion -  
c o a t e d  s l ides ,  d o u b l e  s t a i n e d  w i t h  u r a n y l  a c e t a t e  a n d  l e a d  
m o n o x i d e ,  l i g h t l y  c o a t e d  w i t h  c a r b o n  a n d  d i p p e d  in  Sa -  
k u r a  N R - H 2  e m u l s i o n .  A f t e r  10 to  20 w e e k s  e x p o s u r e  a t  
5 ~ t h e y  we re  d e v e l o p e d  in  K o n i d o l - X  a t  15 ~ for  4 m i n  
a n d  e x a m i n e d  w i t h  a H i t a c h i  12 e l e c t r o n  m i c r o s c o p e .  

T h e  ce l l u l a r  d i s t r i b u t i o n  of  a u t o r a d i o g r a p h i c  a c t i v i t y  
w a s  q u a n t i t a t i v e l y  s u r v e y e d  b y  t h e  m e t h o d  of  AGHA- 
JANIAN a n d  BLOOM 12. T h e  r e s u l t i n g  d i s t r i b u t i o n  p a t t e r n  
w a s  e x p r e s s e d  as  t h e  p e r c e n t a g e  of t o t a l  g r a i n s  w h i c h  oc-  
c u r r e d  o v e r  p a r t i c u l a r  ce l lu l a r  10ci (e.g., s y n a p t i c  a r eas ,  
d e n d r i t e s ,  a x o n s ,  e tc . ) .  Al l  of  t h e  g r a i n s  w h i c h  were  a p -  

p l i ed  t o  t h e  ce l l u l a r  d i s t r i b u t i o n  s t u d y ,  we re  c o n f i r m e d  as  
t h e  s i l ve r  g r a i n s  b y  a n  e l e c t r o n  p r o b e  X - r a y  m i c r o a n a -  
lys i s  ~3. B y  t h e  c a l c u l a t i o n  m e t h o d  of BACHMANN a n d  
SALPETER ~a, t h e  c o m b i n a t i o n  of  S a k u r a  N R - H 2  e m u l s i o n  
( d i a m e t e r  of  t h e  s i l ve r  h a l i d e  c r y s t a l  800 A, size of  t h e  
d e v e l o p e d  s i l ve r  g r a i n  3050 A, t h i c k n e s s  of  e m u l s i o n  
960 A) w i t h  t h i n  s e c t i o n s  of  t i s s u e  p e r m i t s  a t h e o r e t i c a l  
t i s s u e - t o - g r a i n  r e s o l u t i o n  of  a b o u t  1690 ~ .  
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Fig. 1. Autoradiogram of synaptic 
area in cerebral cortex after lateral 
intraventricular injection of H a- 
dinletacrine. A cluster of grains is 
seen over the pre-synaptic process. 
Bar equals 0.5 p.m. 

Fig. 2. Autoradiogram from cere- 
bral cortex after Iateral intraven- 
trieular injection of Ha-dimeta - 
crine. Grain (dense, irregular coil) 
can be seen over the post-synaptic 
process. Bar equals 0.5 ~m. 
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Cellular distribution of autoradiographic grains in the cerebral cortex 
after intraventricular injection of HA-dimetacrine 

Cellular components No. of grains Percentage 

Synaptic areas 130 40.6 
Dendrites 60 18.8 
Axons 52 16.2 
Glial cells~ 38 11.9 
Neuronal cells~ 26 8.1 
Unknown 14 4.4 

Total 320 

The synaptic areas contain the pre-synaptie processes, synaptic 
junctions and post-synaptic processes. "Both components include 
each of the processes. 

Results and discussion. To d e t e r m i n e  t he  e lu t ion  of H 3_ 
d ime tac r i ne  du r ing  t he  h is to logica l  processing,  radio-  
a c t i v i t y  in  t he  var ious  process ing  fluids and  in an  a lkal ine  
h y d r o l y s a t e  of t he  f inal  t i ssue  b locks  was coun t ed  in a 
tT-21  emuls ion  phosphor~K Only  23.4% of r a d i o a c t i v i t y  
was Muted  du r ing  p r e p a r a t i v e  steps.  W e  are therefore  
s t u d y i n g  t he  d i s t r i b u t i o n  of a large p r o p o r t i o n  of t he  
t o t a l  r a d i o a c t i v i t y  t a k e n  up  b y  t he  tissue. The  r e t a ined  
r a d i o a c t i v i t y  p r e s u m a b l y  r ep resen t s  the  f i rmly  b o u n d  
H a-dimetacr ine,  since in t he  p rev ious  s t u d y  6 a b o u t  76% 
of t he  i n t r a v e n t r i c u l a r  in j ec ted  H~-d ime tac r ine  was re- 
covered  in t he  c rude  m i t o c h o n d r i a l  f rac t ion  as t he  un-  
changed  b o u n d  form. However ,  t he  exac t  chemica l  na-  
t u r e  of t h e  b e t a - e m i t t e r  in t he  f ina l  a u t o r a d i o g r a p h  can-  
n o t  be  k n o w n  w i t h  comple te  ce r t a in ty .  

The  cel lular  d i s t r i bu t i on  of a u t o r a d i o g r a p b i c  ac t i v i t y  
was su rveyed  b y  consecu t ive ly  t a b u l a t i n g  t he  loca t ion  of 
deve loped  gra ins  in  r a n d o m  grid squares.  The  resul t s  are 
based  u p o n  severa l  h u n d r e d  e lec t ron  mic rog raphs  of 
specimens,  p r e p a r e d  a f t e r  v a r y i n g  per iods  of au to rad io -  
g raph ic  exposure  b u t  o therwise  h a n d l e d  ident ica l ly .  I n  

a g r e e m e n t  w i t h  p rev ious  b iochemica l  resul ts% i.e., sy- 
n a p t o s o m e s - r i c h  f r ac t ion  c o n t a i n e d  46 .8% of radio-  
ac t iv i ty ,  40 .6% of a u t o r a d i o g r a p h i c  gra ins  in t he  cerebra l  
cor tex  were loca ted  over  t he  synap t i c  areas.  Deve loped  
gra ins  were also s ca t t e r ed  over  t he  o t h e r  s t ruc tu res ,  such  
as dendr i tes ,  axons ,  glial and  n e u r o n a l  cells w i t h  t he  fol- 
lowing pe rcen t age  : 18.8, 16.2, 11.9 a n d  8.1%, respect ively .  
I n  addi t ion ,  a b o u t  12% of t o t a l  s y n a p t i c  areas  e x a m i n e d  
c o n t a i n e d  t he  depos i t s  of s i lver  grains.  W i t h i n  synap t i c  
areas,  t he  deve loped  gra ins  were loca ted  over  t he  pre-  
synap t i c  processes a n d  p o s t - s y n a p t i c  processes  or sy- 
n a p t i c  j u n c t i o n s  (Figures 1 and  2). F r o m  the  p r e l im ina ry  
gra in  analysis ,  i t  was  found  t h a t  a b o u t  77% of t o t a l  gra ins  
which  were p r e s e n t  w i th in  s y n a p t i c  areas,  were  located 
over  t he  p r e - synap t i c  processes. However ,  t he  reso lu t ion  
of t he  p r e sen t  a u t o r a d i o g r a p h i c  m e t h o d  is n o t  suff ic ient  
to  d i s t ingu i sh  be tween  these  u l t r a s t r u c t u r a l  c o m p o n e n t s  
as t he  possible sources  of t he  emission.  For  t he  same 
reason,  i t  was  also imposs ib le  to  d i s t ingu i sh  be tween  the  
p re - synap t i c  m e m b r a n e s  a n d  synap t i c  vesicles (or ma-  
t r ix) .  

The  p r e sen t  resul t s  d e m o n s t r a t e  t h a t  the  au to rad io -  
graphic  gra ins  show a h igher  p r o b a b i l i t y  of associa t ion 
w i t h  t he  synap t i c  areas.  In  a p r e l i m i n a r y  s t u d y  ~6, we 
found  t h a t  H a-dimetacr ine  was specif ical ly b o u n d  to  
s y n a p t o s o m e s  s imi lar  to  H a - imipramine  ~7, a n d  fu r the r -  
more  th i s  d rug  i n h i b i t e d  the  5 - h y d r o x y t r y p t a m i n e  b ind-  
ing to s y n a p t o s o m e s  as well as d e s m e t h y l i m i p r a m i n e  ~s. 
These  obse rva t ions  ind ica te  t h a t  d ime tac r ine  is def in i te ly  
associa ted w i th  t he  ne rve  end ings- func t ion .  I t  is p laus ib le  
to  p re sume  t h a t  those  specific i n t e r ac t i ons  m a y  affect  
synap t i c  t r a n s m i s s i o n  and  t h u s  b r ing  a b o u t  t he  r emark -  
able physiological  a n d  b e h a v i o r a l  effects of th i s  drug.  
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ethyl] ergoline-I 
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Summary. The  four  days  a d m i n i s t r a t i o n  of D-6-methyl -8- [ /~- i sopropylaminoe thyl ]e rgol ine- I  (VIJFB-10726) to  nurs ing  
r a t s  decreases  a d e n o h y p o p h y s e a l  p ro l ac t in  as d e t e r m i n e d  w i th  disc e lectrophoresis ,  and  produces  changes  in the  
his tological  a p p e a r a n c e  of adenohypophys e s ,  wh ich  ind ica te  

M a n y  de r iva t i ve s  of ergoline a n d  ergolene, for example ,  
e rgo tox ine - type  alkaloids,  2 -b romo-e -e rgokryp t ine ,  D-6- 
m e t h y l -  8 -cyanomethy le rgo l ine - I ,  D-6 -me thy l -  8-ergoline- 
I -y lace tamide ,  and  o thers ,  i n h i b i t  p ro l ac t in  release. "With 
a v iew to a p rospec t ive  t h e r a p e u t i c  exp l o i t a t i on  of th i s  
effect  in b o t h  cl inical  a n d  v e t e r i n a r y  medicine,  t he  search  
con t inues  for new c o m p o u n d s  w i t h  b e t t e r  pha rmaco log i -  
cal  proper t ies .  In  t h i s  p rog ram,  t he re  was synthes ized ,  
a m o n g  o t h e r  compounds ,  t h e  D-6-methyl-8-E/%isopropyl-  
aminoe thy l ] e rgo l ine - I  bis-(hydrogen malea te) ,  c o m p o u n d  
VUFB-10726 .  This  c o m p o u n d ,  showing  h igh  i n h i b i t o r y  
a c t i v i t y  on  p r o l a c t i n - d e p e n d e n t  processes,  was  inves t i -  
ga t ed  for i ts  effects on  h y p o p h y s e a l  pro lac t in .  

t he  inh ib i t i on  of p ro lac t ion  p r o d u c t i o n  and  secret ion.  

Material and methods. The e x p e r i m e n t s  were pe r fo rmed  
in l a c t a t i ng  r a t s  (Wis ta r  s t ra in ,  Kon~rov ice  breed,  200-  
220 g, 6 young  w i t h  each  mother ) .  The  c o m p o u n d  V U F B -  
10726 was a d m i n i s t e r e d  b y  gas t r ic  t u b e  on t he  4 th  to 7 th  
day  a f t e r  de l ivery  in da i ly  doses of 0.05, 0.5 or 1.0 mg /kg  
in 5 ml/kg.  The  cont ro l s  received co r respond ing  vo lumes  of 
water .  T h r o u g h o u t  t h e  d u r a t i o n  of t he  expe r imen t ,  t he  
l a c t a t i on  was observed .  On t he  5 th  d a y  t he  r a t s  were kil- 
led b y  d e c a p i t a t i o n  10 h a f te r  wean ing  of t he  young.  

1 The authors thank Dr. 1. J. SK~tLA, Mrs. J. BOUBiNOVA, Mrs. J. 
]~MANUELOVA and Mrs. V. MASITOV~. for technical assistenee. 


