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Quanti tat ive spec t ropho tomet r i c  de te rmina t ion  of f luacizine (10-[f l -diethylaminopropionyl!-  
2- t r i f luomethyl -phenoth iaz ine  hydrochlor ide)  in the organs  and p lasma  of ra t s  showed that 
a f t e r  daily admin i s t r a t ion  of the compound for  15 days its content in the b ra in  and p t a sma  
inc rea sed  but in the l ive r  it did not change signif icant ly.  The abili ty of the p repa ra t ion  to 
abolish ca ta lepsy  induced in r a t s  by  t e t r abenz ine  was weakened at this s tage .  The d i f fe r -  
ences  in the f luacizine concentra t ions  in the bra in ,  p l a sma ,  and l ive r  and in the man i fes t a -  
tion of i ts  act ion obse rved  in these exper imen t s  can be explained by an i nc r ea se  in the 
bound fo rm of the compound and its  a c c e l e r a t e d  t r a n s f o r m a t i o n  in the l iver .  

The study of the dis t r ibut ion and act ion of the new Soviet an t idepressan t  f luacizine (10-[fl-diethyl- 
aminoprop ieny l ] -2 - t r i f luomethy l -phenoth iaz ine  hydrochloride)  in ra t s  following a single dose has r evea led  
a connection between the concentra t ion of the compound in the l iver ,  bra in ,  and p l a sma ,  and i ts  abil i ty to 
abol ish  ca ta lepsy  induced by te t rabenaz ine  [21. 

It was the re fo re  decided to continue the study of the dis t r ibut ion of f luacizine in ra t s  following r e -  
pea ted  daily admin i s t r a t ion  of the compound and to compare  it with the manifes ta t ions  of its act ion.  

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

Male ra t s  weighing 180-220 g w e r e  used.  A solution of f luacizine hydrochlor ide  in dis t i l led wa te r  
was injected in t raper i tonea l ly  into the r a t s  in a dose of 20 m g / k g  and in a volume of 0.4 ml /100  g body 
weight daily for  15 days:  Control an imals  rece ived  dist i l led w a t e r  in the s ame  volumes .  The concen t ra -  
t ions of unchanged f luacizine in the I iver ,  bra in ,  and p l a sma  of the an imals  we re  de te rmined  quanti tat ively 
by the spec t ropho tomet r i c  method desc r ibed  e a r l i e r  [2]. The f luaeizine concentrat ion in the blood p l a sma ,  
bra in ,  and l i ve r  was de te rmined  15 and 30 rain and 1, 2, 4, 6, and 24 h a f t e r  a single dose and a f t e r  admin i s -  
t ra t ion  for  15 days .  

The act ion of f luacizine during prolonged admin is t ra t ion  was studied and compared  with the action 
of a single dose by a s s e s s i n g  its abi l i ty to abol ish  ca ta l epsy  induced in r a t s . b y  te t rabenaz ine .  T e t r a b e n a -  
zine was injected in t raper i tonea l ly  in a dose of 6 mg /kg .  The s eve r i t y  of the ca ta lepsy  was de te rmined  on 
a point sca le  [161. Fluaciz ine  was injected in t raper i tonea l ly  in the s a m e  dose as for  the study of its d is-  
tr ibution,  30 rain a f t e r  the te t rabenaz ine ,  during es tab l i shed  ca ta lepsy .  

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

Af te r  prolonged in t raper i tonea l  inject ion of 7iuacizine, as a f t e r  a single dose, its highest  concen t ra -  
tions were  r eco rded  in the l i v e r  of the ra t s ,  its concentra t ion in the b ra in  was much lower ,  and i n t h e p l a s m a  
it  was e x t r e m e l y  low. The highest  concentra t ions  of unchanged f luacizine were  found in the p l a sma  and 
l i ve r  30 rain, and in the b ra in  l h , a f t e r  admin is t ra t ion .  The ra t io  between the f luacizine concentrat ion in 
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T A B L E  1. F luae iz ine  Concen t ra t ions  in t h e  L i v e r ,  Bra in ,  and P l a s m a  
of Rats a f t e r  a Single Dose  and P ro longed  A d m i n i s t r a t i o n  

Conch. of fluacizine (in #g/g or pg/ml) at various t---irnes after injection 

t 
Object 18 min 30 rain I h 2 h 4 h 6 h 

Liver 1 62,30 (58,67--65,93 
Brain 7 ,90  

( 7 , 3 4 - - 8 , 4 6  
Plasma 2.19 

i ( 2 , 0 8 - - 2 , 3 0  
B r a i  n 3,61 
Plasma [ 

Plasma 

Legend .  

Single intraperitoneal injection 
/ 

7~.80 4~,5o 30,00 [ 25,75 
(67.09--78,51 (46,96--52,0~ (27,89--32, ll)t (24,57--26,9~ 

12.40 15.11 8.13 6 ,30  
(11,0i--I3,7 ~. (14,55--15,6~ ( 7 , 2 8 - - 8 , 9 8 )  ( 5 , 5 3 - - 7 , 0 7  

3 ,60  3,21 1,22 --  
( 3 , 3 4 - - 3 , 8 6  ( 2 , 9 6 - - 3 , 4 (  ( 1 ,02 - -1  ,42) 

3 ,44 4,71 6,66 --  

22,50 
(20,91 --24,09) 

5 ,10  
(4,37--5.83) 

Intraperitoneal injection for 15 days 
I 

Liver 64,62 1 71 .30 
(58.39~69.85) (65,85--76,75 

Brain 11,7 3 I 15,7 0 
(10,76-- 12.68) I (14.03--17.37 

P l a s m a  3 .25  I 4 ,69  
(2,82--3,86) ( 4 , 0 5 - - 5 , 1 5  

B r a i n  3,61 3.41 

47 .80  
(48,25--49,35) 

t8 .10  
( 16.53 ~ 19.67) 

.3,42 
(3,10--3,74) 

5,29 

27 ,1 i  
( 2 4 . 4 8 - - 2 9 . 7 4 )  

12.40 
(11.05--13.75) 

2 .42  
(2, 11 - - 2 . 7 3  

5,12 

p 

24,80 i 23,10 
(22,57--27,03) (21,00--25,26) 

10.36 I 8,90 
(8.79--11.93) ( 8 , 2 7 - - 9 . 5 3 )  

2 ,24  1,96 
(I .92--2 .56)1 ( 1 , 7 5 - - 2 . 1 7 )  

4 ,63  I 4 ,54  

Num be r s  in p a r e n t h e s e s  denote conf idence  l imi t s  at  P = 0.05. 
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Fig .  1. C o m p a r i s o n  of f luac iz ine  c o n c e n t r a -  
t ions in the p l a s m a ,  b ra in ,  and l i v e r  of r a t s  
a f t e r  a s ingle  in jec t ion  and 15 daily i n t r a -  
pe r i tonea l  in jec t ions  of the compounds  and 
its abi l i ty  to abol i sh  ca ta l epsy  induced by 
t e t r abenaz ine ,  la  and lb) F luac i z ine  con-  
cen t r a t i ons ;  2a and 2b) effect  of f luac iz ine  
a f t e r  a s ingle  in jec t ion  and a f t e r  da i ly  i n j ec -  
t ions fo r  15 days ,  r e s p e c t i v e l y .  A b s c i s s a ,  
t ime  (in h); o rd ina te :  le f t ) f luaciz ine  c onc e n -  
t r a t i on  (in/~ g / g  o r  #g /ml ) ,  right) abol i t ion  of 
t e t r a b e n a z i n e  ca t a l epsy  (in points) .  

the brain and plasma was higher than 1 even after the 
first dose of fluacizine (Table I) and it increased at each 
successive time. This indicates that fluacizine passes 
readily through the blood-brain barrier. The fluacizine 
concentration in the liver of the animals 24 h after the 
first injection was II #g/g (8.65-13.35 gg/g). 

After administration of fluaeizine for 15 days its 
concentration in the plasma and brain was higher at all 
times of testing than after a single injection. No statisti- 
cally significant difference was found in the liver. Mean- 
while, 24 h after 14 daily injections offluacizine, 16.50 
~g/g (13.32-19.68 #g/g) of the unchanged compound was 
determined in the liver. The last (15th) injection of flua- 
cizine was thus given while its concentration in the liver 
after the previous injections was still high. The ratio 
between the fluacizine concentrations in the brain and 
plasma changed only very slightly during prolonged ad- 
ministration, evidently because of maximal saturation 
and binding of the compound with the plasma proteins 
and brain structures. 

The differences in the manifestation of action of 
fluacizine during prolonged administration and after a 
single dose are illustrated in Fig. 1 (curves 2a, 2b). 
Clearly, the ability of fluacizine to abolish catalepsy in 
rats induced by tetrabenazine reached a maximum 15 rain 
after a single dose, after which it diminished and the effect 
finally disappeared 5 h after the injection. Prolonged ad- 
ministration of fluaeizine was accompanied by some de- 
crease in its effect and by a shift of the time of the maxi- 
mum effect to 1 h after the last injection of the compound, 
although the increase in the total duration of its action 
was very small. 

During prolonged administration of fluacizine, by contrast with a single dose, an increase in the con- 
centration and accumulation of the compound was thus observed in the brain and plasma of the rats (Fig~ I; 
curves la, Ib), a characteristic feature also of chlorpromazine, other related compounds, and the tricyclic 
antidepressants [3, 4, II, 15, 18, 19]o No such cumulative effect was observed in the liver. This was 
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perhaps caused by induction of microsomal enzymes in the l iver  during prolonged administration of the 
fluacizine. Chlorpromazine, another member  of this series of compounds, has a similar  effect in animals 
and man [6, 7, 12]. 

When the fluacizine concentrations in the organs and plasma af ter  injection of a single dose were 
compared with the ability of the compound to abolish catalepsy induced by tetrabenazine, a definite connec- 
tion was established, especially during the f irs t  3 h af ter  the injection. Later,  after  administration of the 
compound its action was reduced, and it ceased completely after  6 h, aIthough its concentration still r e -  
mained high (Fig. 1). A possible expIanation of this phenomenon is that fluacizine, like other phenothiazine 
derivatives and tr icyclic  antidepressants [5, 9, 10, 13, 17], is bound intensively with the plasma proteins 
and tissue s t ructures .  This is also confirmed by the fact that 24 h after  a single injection and, in particular,  
after  prolonged administration of fluaeizine high concentrations of the unchanged compound were determined 
in the liver.  The wri ters  have shown previously that fluacizine is metabolized quickly in rats and that the 
bulk of the sulfoxylated conversion products of the compound can be demonstrated in the animals' l iver 
during the f i rs t  hours after  injection [1]. It can thus be concluded that the residual quantities of fluacizine 
in the animals' l iver  detectable 24 h after  administration reflect  predominantly the bound form of the 
compound. 

The decrease in the ability of fluacizine to abolish catalepsy after  repeated injection, despite its 
relatively high concentration in the brain and plasma, accords with the corresponding behavior of fluphena- 
zine,promazine, and chlorpromazine with respect  to their depression of motor activity [14] and with perazine 
for its potentiation of hexobarbital sleep [8] in rats .  The observed difference in the change in the concen- 
tration of the compounds in the brain and the manifestation of their  action after  a single dose and repeated 
administration can be explained by several  factors .  In part icular,  the higher concentrations of the com- 
pound in the plasma and brain after  prolonged administration, in the case of total determination of the com- 
pound, may reflect  an increase in the concentrations chiefly of the bound preparation, and the binding pro-  
cess may combine with induction of the micros , rea l  enzyme of the l iver  to cause a decrease in the free,  
active fractions of fluacizine with an accompanying decrease in its effect. At the same time, the possibility 
of physiological adaptation of the brain structures to the action of fluacizine in the course of its prolonged 
administration cannot be ruled out. 
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