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The effect of the new Soviet ant idepressant  fluacizine, with a phenothiazine type of s t ruc ture ,  
on activity of NAD-dependent dehydrogenases in different par ts  of the rat  bra in  was invest i -  
gated histochemical ly.  A single injection of fluacizine reduces the activity of oxidative en-  
zymes preferent ia l ly  in cer ta in  parts  of the limbic sys tem and medullary re t icu lar  fo rma-  
tion. After  repeated injections of the drug, the above effect is joined by activation of dehy- 
drodrogenases  in some parts  of the cortex,  str iopall idum, amygdala,  and hippocampus. 

An ea r l i e r  investigation [4] showed that fluacizine can exert  not only an inhibitory, but also an act i -  
vat ing effect on the flavine dehydrogenases in the s t ruc tures  of the rat  brain.  It was therefore  decided to 
study the action of the compound on the activity of another group of oxidative enzymes - the pyridine dehy- 
drogenases ,  important  in the energy metabol ism of the brain.  

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

Experiments  were ca r r i ed  out on 220 noninbred male albino rats  weighing 180-200 g. Fluacizine 
was injected subcutaneously in single doses of 1, 5, 20, and 50 m g / k g  and repeatedly (once daily) in adose  
of 10 m g / k g  for 7, 15, and 30 days.  The animals of the control  group received 1 ml physiological saline. 
The brain was examined 1, 3, and 24 h af ter  the single dose of fluacizine and 3 h after  the last injection of 
the compound when given repeatedly.  In addition, the brain  of some animals receiving fluacizine for 15 
days was studied 7 days after  the last injection. F resh ly  f rozen (with CO 2 gas) juxtaposed t issue blocks 
of the brains  of the experimental  and control  ra ts  were used. Brain sections 20 p in thickness were cut 
in a c ryos ta t  at -10~ Activity of the following NAD-dependent dehydrogenases was investigated (by the 
method of Hess et al. [5] in P e a r s e ' s  [6] modification): glutamate dehydrogenase (GDH), lactate dehydro-  
genase (LDH), i soci t ra te  dehydrogenase (IDH), malate dehydrogenase (MDH), and ~-glycerophosphate  de-  
hydrogenase (a-GPDH). The intensity of enzyme activity was determined f rom the number  of diformazan 
grains precipitated and was as sessed  conventionally as high, medium, and low. 

E X P E R I M E N T A L  R E S U L T S  AND D I S C U S S I O N  

The experiments showed that fluacizine, 1 and 3 h af ter  single doses of 1 and 5 m g / k g ,  has a weak 
and inconstant effect on the activity of the oxidative enzymes studied. 

The dominant effect 3 h af ter  adminis t rat ion of single doses of 20 and 50 m g / k g  fluacizine was a de- 
c r ease  in the dehydrogenase activi ty of severa l  brain s t ruc tures ,  most  marked  in cer ta in  parts  of the limbic 
sys tem and in the medullary re t icu lar  formation (Table 1). The histoehemical  changes were moderate ly  
severe ,  and GDH, IDH, and MDH reacted more  dist inctly than LDH and ~-GPDH to administrat ion of f luaci-  
zine. The pyridine dehydrogenases were thus somewhat less sensit ive to fluacizine than the flavine dehy- 
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TABLE 1. Changes in Activi ty of NAD-Dependent Dehydrogenases  (GDH, IDH, MDH, LDH, and o~-GPDH) 
in the Brain  of Rats under the Influence of Fluacizine 

Pa r t s  of the b r a in  

Ante r io r  and pos t e r io r  pa r t s  of the l imbic 
cor tex ,  cen t ra l  tha lamus ,  l a t e ra l  nuclei 
of the septum,  cen t ra l  g ray  m a t t e r ,  
supe r io r  coll iculi ,  pos t e r io r  hypothala-  
mus 

Medullary r e t i cu la r  format ion  
P o s t e r i a l  par t s  of l imbic cor tex ,  f ronta l  
cor tex ,  preopt ic  region, media l  and an-  
t e r i o r  groups of thalamic nuclei ,  i n t e r -  
peduncular  nucleus,  c e r e b e l l a r  cor tex  

Pa r i e t a l  cor tex ,  amygdala ,  caudate nucleus 
Tempora l  and insular  cor tex ,  h ipp0cam-  
pus, putamen,  globus pall idus,  m e s e n -  
cephalic r e t i cu l a r  format ion  

Specific nuclei of the tha lamus ,  an t e r io r  
hypothalamus,  infer ior  coll iculi ,  genicu- 
late bodies ,  red nucleus,  substant ia  n igra ,  
mo to r  nuclei of mesencephalon  and 

Dose of compound 

1 and 5 m g / k g  20 and 50 m g / k g  10 m g / k g  

3 h  

(+) 

(+) 

24 h 

no change 

nochange 
nochange 

no change 

15 
days 

- - 7  

(-) 
+ +  

3 h  2 4 h  

- no change 
- no change 

(-) no change 
no change nochange 

no change no change 

7and30 
days 

m 

nochange 

no change 

medul la  nochange nochange nochange nochange  nochange nochange 

Legend: ++) Moderate  i nc rea se  in enzyme act ivi ty;  +) constant  but s l ight  i n c r e a s e ;  - - )  mode ra t e  de -  
c r e a s e ;  - )  constant  but s l ight  dec rea se ;  (+) or  (-): tendency toward i nc rea se  or  d e c r e a s e  in enzyme a c -  
t ivity r e spec t ive ly .  

d rogenases  studied previous ly  [4]. However ,  the local izat ion of the enzymic changes was the s ame  in both 
ca se s .  Activi ty of the pyridine dehydrogenases  24 h a f t e r  a single dose of f luacizine was comple te ly  r e s -  
tored in all  s t ruc tu re s  except  the medul la ry  r e t i cu la r  format ion  (activity of the flavine enzymes  was only 
pa r t ly  r e s t o r ed  at  this t ime).  

In cer ta in  bra in  s t r u c t u r e s  (par ie ta l  cor tex ,  amygdala ,  caudate nucleus,  hippocampus) ,3  h a f t e r  a 
single injection injection of f luacizine in doses of 20 and 50 m g / k g , a  tendency toward act ivat ion of the 
oxidative enzymes  was observed.  Af ter  repeated  admin is t ra t ion  of f luacizine,  a constant ,  medium in- 
c r e a s e  in dehydrogenase  act ivi ty  was observed  in these same  s t ruc tu re s  and a lso  in the insu la r  and t e m -  
pora l  cor tex .  In addition, in some s t ruc tu r e s  (limbic cor tex ,  cen t ra l  tha lamus ,  etc.) f luacizine continued 
to have an inhibi tory effect  throughout the exper iment .  This  effect  of the compound, like its act ivat ing 
action, was mos t  marked  by the end of the 2nd week of the exper iment .  Activi ty of these  enzymes  was fully 
r e s t o r ed  7 days a f t e r  the las t  injection of f luacizine.  

The effect  of f luaeizine on act ivi ty of the flavine and NAD-dependent dehydrogenases  can i n s t ruc -  
t ively be compared  with the effect  of t r i f luoperaz ine  (stelazine) ,  because  both compounds have a s i m i l a r  
chemica l  s t ruc tu re  although they belong to different  c l a s s e s  of psychotropic  drugs.  The w r i t e r ' s  e a r l i e r  
h i s tochemiea l  invest igat ions [1-3] showed that t r i f luoperaz ine  has a marked  inhibi tory action on act ivi ty 
of the flavine and NAD-dependent dehydrogenases  in different  par t s  of the b ra in ,  and s u r p a s s e s  f luacizine 
in this r e spec t .  The local izat ion of the enzymic changes observed  a f t e r  a s ingle  injection of t r i f l uope ra -  
zinc and f luacizine is ident ical ,  and this is pa r t i cu l a r ly  t rue  of s t r u c t u r e s  such as the l imbic cor tex ,  the 
l a te ra l  nuclei of the septum,  the nonspecif ic  nuclei of the cen t ra l  tha lamus ,  the pos te r i a l  hypothalamus,  
the cen t ra l  g ray  m a t t e r ,  and the medul la ry  r e t i cu la r  format ion .  Judging by the h i s tochemica l  changes ,  
f luacizine if given by a single injection behaves  as a weak neurolept ic  (by con t ras t  with t r i f luoperaz ine) .  
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However,  if fluacizine is given repeatedly,  its ability to activate these oxidative enzymes in various parts  
of the cor tex,  the s t r iopal l idary sys tem,  the amygdala,  and hippocampus assumes the leading role.  

Clinical t r ia ls  have shown that fluacizine actively co r r ec t s  extrapyramidal  d isorders  during neu- 
roleptie therapy.  It is therefore  important  to note that, by cont ras t  with t r i f luoperazine,  fluacizine does 
not reduce,  but increases  the dehydrogenase activity in the str iopall idum and has a less marked inhibitory 
effect on the activity of these enzymes in the frontal  cortex.  The wr i te rs  consider  that the cor rec t ive  ef-  
fect of fluacizine is due to its predominant action on the higher levels of the extrapyramidal  sys tem,  since 
enzyme activity in its lower levels (the red nucleus and substantia nigra) is a lmost  unchanged by the ac -  
tion of fluacizine. 

The ant idepressive proper t ies  of fluaeizine evidently cannot be attributed entirely to its stimulant 
effect on cer ta in  parts  of the cortex,  amygdala,  and hippocampus. The inhibitory action of the compound 
on cer ta in  limbic s t ruc tures  and the medul lary  re t icu lar  formation,  s imi la r  to the action of neuroleptics ,  
probably plays an important  role.  In conclusion, it should be noted that prolonged administrat ion of f luaci-  
zine (longer than 2 weeks) leads to a decrease  in its effect on the activity of these oxidative enzymes.  
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