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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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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.  
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Group n Prolaetin level 
(OD~SE) 

Adenohypophyseal 
prolactin levei 
I U/rag [.zg/Ing 

Weight of adenohypophysis 
(rag=I= SE) 

Control 29 0.226~0.007 
V FB-10726 
0.05 mg 14 0.124~ 0.015". 
0.5 mg 21 0.096• ~ 
1.0 mg 17 0.072:[:0.006 �9 

0.378 34.4 8.03~-0.35 

0.275 25.0 7.57~0.41 
0.242 22.0 6.19-L0.37 �9 
0.209 19.0 6.00~0.56 �9 

Statistically significant difference from control value (p 0,95). 
OD, optical density. 

The adenohypophysea l  prolac t in  levels were e s t ima ted  
by  the  disk e lec t rophore t ic  method2,  a. The prolac t in  
zones were sub jec ted  to p h o t o d e n s i t o m e t r y  (Densi tome- 
ter  TLD-100, Vi ta t ron) .  The s t anda rd  curve was ob ta ined  
f rom m e a s u r e m e n t s  of samples  conta in ing  10-40 b~g of r a t  
pro lac t in  N I A M D D - R P - 1  (11 IU/mg)  4. 

For  histological  examina t ions  of the  hypophyses ,  
samples  were f ixed wi th  fo rmol -mercur i c  chloride, sliced 
to sect ions 3-4 b~m thick  and s ta ined according to EL 
ETREBy 5. This m e t h o d  makes  possible a d iscr iminat ion  

Fig. 1. Median section of adenohypophysis of lactating rat. Control 
group. 

of eosinophillic e lements  f rom the  o ther  as well as the  cell 
type  of I-cells, p roduc ing  STH (accepting yellow colour), 
and the  cell t ype  of II-cells, p roduc ing  L T H  (accepting 
orange to  purple  colour). 

Results  ~nd discussion. The a d e n o h y p o p h y s e a l  prolac-  
t in  levels found af ter  admin i s t r a t ion  of the  compound  
VUFB-10726 are p re sen ted  in t he  Table.  Af ter  all applied 
doses of the  c o m p o u n d  the  pro lac t in  co n t en t  of the  pi tui-  
tories was reduced statis~ically significantly.  Af te r  the  
h igher  dai ly dosages of 0.5 and 1.0 mg/kg,  the  weights  of 
the  ad en o h y p o p h y s e s  decreased s ta t is t ica l ly  significantly.  

In  the  histological  p repa ra t ions  of t he  ad en o h y p o p h y s e s  
there  is evidence in ra t s  t r ea t ed  wi th  the  co mp o u n d  of a 
decrease in the  specific s ta inabi l i ty  of the  cy top lasm of 
the  LTH-p roduc ing  cells wi th  cy top lasmic  degranula t ion  
(Figures 1 and 2). The reduced  granula t ion  indicates  a 
reduced ho rmone-p roduc ing  funct ion  of the  cells. 

The contro l  of lac'cation showed t h a t  th is  was reduced 
by  50% wi th  the  lowest  dose and  fully s topped  wi th  the  
two higher  doses. 

F r o m  the  results  repor ted ,  it  ensues t h a t  the  ergoline 
der iva t ive  tes ted ,  admin i s t e red  repet i t ively ,  reduces bo th  
the  release of pro lac t in  and its p roduc t ion  in the  hypo-  
physis  and  decrease in weigh t  of the  adenohypophyses .  

Similar decreases in the  hypophysea l  prolac t in  con- 
t en t s  were also observed  in our tes t s  wi th  repet i t ive  ad- 
min i s t ra t ion  of D-6-methy l -  8-ergol ine-I-ylacetamide 
(VUFB-6683) 6 and  of N-(D-6-methyl-8- isoergol ine-I-yl)-  
N ' , N ' - d i e t h y l u r e a  (VUFB-6638) v. 

These resul ts  are no t  con t r ad i c to ry  to those  descr ibed 
by  FL~2C~IOER and  K o v X cs  8, who found in acute  experi-  
m e n t  t h a t  a single dose of 2 -bromo-e-e rgokryp t ine  inhibi- 
t ed  the  acute  decrease in hypophysea l  prolact in ,  physio-  
logically evoked in l ac ta t ing  ra ts  dur ing  suckling of milk 
by  the  puppies.  

Compounds  f rom this  chemical  group ev iden t ly  inter-  
fer wi th  the  funct ion  of neuroendocr ine  mechan i sms  which 
control  the  pro lac t in  secret ion so t h a t  init ially t he  hypo-  
physea l  prolac t in  release due to a physiological  s t imuIus 
is suppressed,  and later,  af ter  a longer t r e a t m e n t ,  the  
hypophysea l  p roduc t ion  and s torage of prolac t in  are 
reduced.  

Fig. 2. Median section of adenohypophysis of lactating rat after 
administration of VUFB-10726 dosed 4 • 1.0 mg/kg. Evident de- 
granulation in LTH-producing cells. 
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