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The content and dis t r ibut ion of ca techolamines  in t e r m i n a l  f ibe r s  of the dura  m a t e r  of r a t s  
a f t e r  admin is t ra t ion  of r e se rp ine ,  of the new an t idepressan t  f toraciz ine ,  and a combination 
of both drugs  w e r e  studied by the method of h i s tochemica l  f luorescence  of biogenic amines .  
The resu l t s  showed that  f torac iz ine  does not reduce the r e s e r v e s  of the adrenerg ic  media tor  
but has the abili ty to p reven t  exhaustion of those r e s e r v e s  by r e se rp ine .  

Invest igat ions  have shown that the new an t idepressan t  f torac iz ine  [10-(b-d ie thylaminopropionyl ) -2-  
t r i f luoromethylphenothiaz ine  hydrochloride] ,  like o ther  t r i cyc l i c  thymolept ics ,  has  a marked  an t i rese rp ine  
action [1, 2]. The suggest ion has  been made that the adrenerg ic  media to r  p lays  a role  in the mechan i sm of 
the antagonism between an t idepressan t s  and r e s e r p i n e  [5, 7]. 

It was  t h e r e f o r e  decided to study the action of f torac iz ine  f r o m  this  standpoint and, in pa r t i cu la r ,  to 
de te rmine  whether  it ha s  any effect  on the r e s e r v e s  of the ad rene rg ic  media to r  of the nervous  sys t em or  
on the i r  exhaustion by r e se rp ine .  

E X P E R I M E N T A L  M E T H O D  

Adrenerg ic  n e r v e  f ibe r s  of the dura  m a t e r  of r a t s  weighing 180-220 g were  used as the t es t  objects .  
R e s e r v e s  of the ad rene rg ic  med ia to r  in the f ibers  w e r e  studied by the h i s tochemica l  method of f luorescence  
of the ca techolamines  using a modif ied F a l c k ' s  method [4] for  f i lm p repa ra t ions .  In the expe r imen t s  of 
s e r i e s  I f torac iz ine  was  injected in doses  of  10 and 20 mg /kg  and the an imals  w e r e  sacr i f iced  1, 2, and 3 h 
la te r .  In s e r i e s  II the r a t s  w e r e  decapi ta ted  15 and 30 min and 1, 2, 3, and 4 h a f te r  injection of r e s e r p i n e  
in doses  of 1 and 2.5 mg/kg .  In s e r i e s  III, 1 and 2 h a f t e r  injection of f torac iz ine  in the above-ment ioned 
doses ,  the an ima l s  r ece ived  r e s e r p i n e  in doses  of 1 and 2.5 mg/kg .  The r a t s  we re  decapi ta ted 3 h af ter  in-  
ject ion of r e se rp ine .  In all  expe r imen t s  the subs tances  we re  injected in t raper i toneal ly .  

E X P E R I M E N T A L  R E S U L T S  

In the control  an imals  ad rene rg ic  f i be r s  t r ea t ed  by F a l c k ' s  method [4] gave the typical  specif ic  g reen  
f luorescence ,  with the fo rmat ion  of a dense network of t e rmina l  f ibers ,  anas tomosing  with ne rve  f i laments  
in the v e s s e l  wal ls  (Fig. 1A). Along the i r  length the t e rmina l  f ibe r s  contained br ight ly  luminescent  v a r i -  
cos i t ies ,  joined toge ther  by segments  with weake r  f luorescence .  

The pa t t e rn  of f luo rescence  1, 2, and 3 h a f t e r  injection of f toraciz ine  in doses  of 10 and 20 mg /kg  
was  indist inguishable f rom no rm a l  (Fig. 1B). This  is  evidence that f toraciz ine  does not produce  exhaustion 
of the r e s e r v e s  of ad rene rg ic  med ia to r  detectable  by the h i s tochemica l  f luorescence  method. 

Af te r  injection of r e s e r p i n e  the changes in the pa t t e rn  of f luorescence  va r i ed  f r o m  a lmost  i m p e r c e p -  
t ible to the a lmos t  to ta l  d i sappearance  of the specif ic  f luorescence  of the ad rene rg ie  f ibers  (Fig. 2A). The 
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Fig. 1. F luo rescence  of adrenerg ic  media tor  in f ibers  
of  dura  m a t e r  of ra t  in control s e r i e s  (A) and a f te r  
admin is t ra t ion  of f toraciz ine  (B), 120 x. 

Fig. 2. F luorescence  of ad rene rg ic  med ia to r  in f ibers  
of dura  m a t e r  of ra t  a f te r  injection of r e s e r p i n e  and a 
combinat ion of f torac iz ine  with r e se rp ine :  A) 3 h a f te r  
injection of 1 mg /kg  r e s e r p i n e  (180 • B) 2 h a f t e r  in-  
ject ion of 20 mg/kg  f toraciz ine  followed by injection of 
1 mg /kg  r e s e r p i n e  (150 x). 

r e su l t s  depended on the dose and, in pa r t i cu la r ,  on the t ime  of injection of the drug, although the sequence : 
of the changes was  near ly  always the same .  For  instance,  15 min a f t e r  injection of r e s e r p i n e  in a dose of 
2.5 mg/kg  the pa t t e rn  of  f luorescence  was  v i r tua l ly  indist inguishable f r o m  that in the control.  Af te r  30 min 
the f i r s t  slight changes  were  seen in the b r igh tness  of f luorescence  and in the densi ty  of dis t r ibut ion of the 
f ibers :  among the br ight ly  f luorescent  p lexus  of n e r v e s  appeared  smal l  " is lands"  - a r e a s  of f i be r s  with only 
modera te  f luorescence .  In these  a r e a s  1 and 2 h a f te r  injection o f theneuro lep t i c  the f luorescence  was  weak 
and hard  to distinguish. In the t e rmina l  f ibe rs  which r ema ined  intact,  some dec r ea se  in the b r igh tness  of 
f luorescence  was  observed,  w h e r e a s  the ne rve s  of the blood v e s s e l s  w e r e  changed to a l e s s e r  degree.  Many 
of the remain ing  f ibers  3 h a f te r  injection gave off a weak f luorescence ,  the number  of f ibe r s  in the v e s s e l  
wal ls  was  apprec iab ly  reduced,  but they sti l l  continued to f luoresce .  A marked  dec r ea se  in the intensi ty of 
f luorescence  of the t e r m i n a l s  was  observed  4 h a f te r  injection of the drug. 

When r e s e r p i n e  was  given in a dose of i m g / k g  the c h a r a c t e r  of the h i s toehemica l  changes was  
s im i l a r  in d i rec t ion as when the l a r g e r  dose was  given. Fo r  instance,  3 h a f t e r  injection of r e s e r p i n e  in a 
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dose of 1 mg/kg,  weak f luorescence was observed in the terminal  f ibers ,  although in some cases  moderate  
f luorescence of the var icos i t ies  still remained  (Fig. 2B). 

In the next ser ies  of experiments  f toracizine was given 30 min and 1 and 2 h before reserpine.  Three 
hours  af ter  injection of reserp ine  when, judging from the resul ts  descr ibed above, the effect of exhaustion 
of the mediator  was c lear ly  defined but had not yet reached its maximum, the animals were  decapitated. It 
was found that when Roracizine,  in a dose of 20 mg/kg,  was injected 1 or  2 h before reserp ine  the br ightness  
of f luorescence and the density of the network of nerve fibers were g rea t e r  than in the experiment  with 
reserp ine  alone (Fig. 2B). After  a smal ler  dose of f toracizine (10 mg/kg) the picture of f luorescence was 
vir tual ly  the same as in the experiment with reserpine.  It will be noted that no decrease  in the effect of 
rese rp ine  likewise was found if f toracizine was injected 30 min before the reserpine .  The preventive effect 
was manifested more  c lear ly  if the reserp ine  was injected in a smal le r  dose (1 mg/kg). 

The inhibition of f luorescence of the adrenergic  nerves  observed after  injection of reserp ine  is the r e -  
sult of exhaustion of the r e s e r v e s  of mediator  in the terminal  nerve branches  of the dura mater ,  as has  been 
shown for  nerves  of other  t issues ,  especial ly the i r i s  [6]. 

P resumably  f toracizine prevents  the exhaustion of r e s e r v e s  of adrenergic  mediator  induced by r e s e r -  
pine in several  different ways: a) by interfer ing with the l iberation of mediator  f rom its r e s e r v e s  in the 
nerve  fibers,  and b) by blocking penetration of reserpine  through the axon membrane to the r e s e r v e s  of the 
mediator.  In the la t ter  case, a unique type of competition may take place for the sites of penetration of the 
substances through the neuronal membrane.  Another possible explanation is that both these mechanisms 
operate simultaneously. 

Similar views have been expressed with regard  to the antagonism of bretyl ium and cocaine with r e s e r -  
pine [3]. 
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