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The con t rac t i l e  power of the r a t  vas  defe rens  and the content  of a d r e n e r g i c  n e u r o t r a n s m i t -  
t e r  in it  dur ing incubat ion of the vas in medium with exogenous noradrane t in  (NA) or  with the 
new a n t i d e p r e s s a n t  f luaciz ine  and NA, were  s tudied by t r a n s m u r a l  e l e c t r i c a i  s t imula t ion  and 
s p e c t r o f l u o r i m e t r y .  Addit ion of NA to the medium led to tonic con t rac t ion  of the vas (con- 
t r ac tu re ) ,  to a ve ry  s m a l l  i n c r e a s e  in the r e s p o n s e  to the e l e c t r i c  pulse ,  and to an i n c r e a s e  
in the content  of n e u r o t r a n s m i t t e r  in the t i s sue .  Incubation of the ~ras in medium containing 
f luaciz ine  and NA was followed by an even s t ronge r  con t r ac tu re  of the vas despi te  no in- 
c r e a s e  in the NA concen t ra t ion  in the organ.  The effects  obse rved  a re  a t t r ibu ted  to blocking 
of the uptake of exogenous NA by the t i s sue  of the vas by f luacizine.  

A n t i d e p r e s s a n t s  of the im ip ramine  group have the p r o p e r t y  of p revent ing  the accumula t ion  of exo-  
geneous nonadrena l in  (NA) by a d r e n e r g i c  nerve endings [5, 8] and of s t rengthening  the con t rac t ion  of a d r e n -  
e r g i c a l l y  innerva ted  smoo th -musc l e  o rgans  in r e s p o n s e  to e l e c t r i c a l  s t imula t ion  and a f te r  incubation with 
NA [1]. 

I t  was decided to study the new phenothiazine a n t i d e p r e s s a n t  f luaciz ine  [10- ( f l -d ie thy laminoprop ionyl ) -  
2 - t r i f l uo rome thy l -pheno th i az ine  hydroch lor ide]  f rom this  standpoint .  

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

E x p e r i m e n t s  were  c a r r i e d  out on male  r a t s  weighing 180-280 g. The vas de fe rens  was i so la ted  f rom 
the an ima l s  a f t e r  decapi ta t ion  and p laced  in oxygenated K r e b s '  solut ion at  320C. In the e x p e r i m e n t s  of group 
1 the NA concen t ra t ion  in the t i s sue s  of the ~ras was de t e rmined  a f te r  incubation for  45 min. The degree  of 
accumula t ion  was e s t i m a t e d  f rom the i n c r e a s e  in NA content  in the t i s s ue s  of the vas a f te r  incubation for 30 
rain with NA solut ion (0.5 ~g /ml ) .  In some e x p e r i m e n t s  the organ  was f i r s t  incubated with f luaciz ine  (in 
concen t ra t ions  of 1, 5, and 10 ]~g/ml) for 15 min,  a f te r  which the medium was r e p l a c e d  by a solut ion con- 
ta ining f luaciz ine  in the same concen t ra t ion  and NA (0.5 tzg/ml) .  

The NA concen t ra t ion  was de t e rmined  by the method of E u l e r  and Lishajko [6],and the f luo rescence  
of the solut ions  was r e c o r d e d  with the nOpten" s p e c t r o f l u o r i m e t e r  a t  wavelengths of 395 and 505 ram. The 
NA content  was e x p r e s s e d  in ~ g / g  wet weight of t i ssue  or as  pe rcen tages  of the control .  

In the e x p e r i m e n t s  of group 2 the con t rac t i l e  power of the vas was s tudied in r e s p o n s e  to t r a n s m u r a l  
e l e c t r i c a l  s t imula t ion ,  a f t e r  which, as  in group 1, the NA content in the vas  was de te rmined .  St imulat ion 
(square pulses ,  0.1 msec ,  100 V, 30 Hz, 3 sec) was appl ied  by pla t inum r ing  e l e c t r o d e s  [1] e v e r y  2 min.  
Cont rac t ions  of the vas  were  r e c o r d e d  with an au tomat ic  w r i t e r .  Changes in the ampl i tude  and in i t i a l  l eve l  
of the con t rac t ions  were  e x p r e s s e d  a s  pe r cen t ages  of the control .  Stable con t rac t ions  of cons tant  ampl i tude  
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T A B L E  1. E f f e c t  of  F l u a c i z i n e  on Uptake  of  E x o g e n o u s  NA by the 
R a t  Vas D e f e r e n s  in V i t ro  

Sub~ance and concen- 
tration 

Sequence and time of incubation 
(in rain) 

Krebs' 
solution 

f h l a c i -  
zine 

NA 1 fiuaci- 
zine+NA 

NA concentration 

vg/g wet 
wt. of tissue 

% of 
control  

Control 45 - -  17 ,2=2 ,3""  100 

30 

- -  30 

30 

- -  30 

Exogenous NA (0.5 ~g/ml) 
Huaeizine (1 #g/ml) 

and NA* 
Huaeizine (5 ~g/ml) 

and NA * 
Huaeizine (10 gg/ml) 

and HA * 

21,6 -r 1,7 

16,3=--- 1,2 

16,0----- 2,5 

16,8= 1,9 

b 

15 

15 

15 

15 126 

95 

93 

98 

*NA c o n c e n t r a t i o n  in incuba t ion  m e d i u m  in t h e s e  s e r i e s  of e x p e r i -  
m e n t s  w a s  0 .5  # g / m l .  
~r l i m i t s  o f  the m e a n s  for  P 0.05. 

T A B L E  2. E f f ec t  of  F t u a c i z i n e  on NA C o n c e n t r a t i o n  and C o n t r a c -  
t i l e  P o w e r  of  the  R a t  Vas D e f e r e n s  Incuba t ed  with  E x o g e n e o u s  
N o r a d r a n a l i n  

Sequence Offi.me of NA concen- Meancontracture  
and m e a n  a m p l i -  

Substance and [ incubation 'in min) tration tude ofcontracfiom 
~oncentration [ ~ [ ,  i , ~  ~,g/g~,et' . in30~n(~n~oof 

t:~'~ t'-. ,, NA / ~ * weight I~- ~ eont,o,, 
t:~'~ t'-. ,, OIt- 
i ~ .  ! ~  ~ ] ~ .  o f t i s s u e ~  ~ ~[~" amplitude 

$ / 

-- 12,4--2,81 130 HA (0.5 Bg/ml) , _ 30 --  ~ t4,2--2,6] 149 13--+4 106-----9 Fluacizine (1 Vg/mV lS 
and HA (0.5 ~g/ml) 15 ~ - -  9,8• t03 --  

15 9,3=2.0 t 98 171--~15 82=13 

*Conf idence  l i m i t s  of the m e a n s  fo r  P = 0.05. 

w e r e  o b t a i n e d  1.5 h a f t e r  the  beg inn ing  of  incuba t ion .  The  s u b s e q u e n t  p r o c e d u r e s  w e r e  the s a m e  as  in the 
e x p e r i m e n t s  of g roup  1. The  d u r a t i o n  of  i ncuba t ion  was  15 and 30 min .  

The  fo l lowing  s u b s t a n c e s  w e r e  u s e d  in the e x p e r i m e n t s :  n o r a d r a n a l i n  h y d r o t a r t r a t e  ( K h a r ' k o v  E n -  
d o c r i n e  P r e p a r a t i o n s  F a c t o r y )  and  f l uac i z ine  ( Ins t i tu te  of P h a r m a c o l o g y ,  A c a d e m y  of  M e d i c a l  S c i e n c e s  of  
the USSR). 

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

The  r e s u l t s  in  T a b l e  1 show tha t  the  m e a n  NA con ten t  in the  t i s s u e  of the v a s  d u r i n g  i nc uba t i on  fo r  
45 m i n  was  17.2 /~g/g.  Incuba t ion  with  the a d d i t i o n  of  NA to the m e d i u m  l ed  to a s t a t i s t i c a l l y  s i g n i f i c a n t  in -  
c r e a s e  in the NA c o n c e n t r a t i o n  in  the t i s s u e  by  26% (P < 0.05). In the e x p e r i m e n t s  in which  the v a s  was  in-  
c u b a t e d  in m e d i u m  con t a in ing  f l uac i z ine  a s  we l l  a s  NA, no i n c r e a s e  o c c u r r e d  in the NA con ten t .  I n c r e a s i n g  
the c o n c e n t r a t i o n  of a n t i d e p r e s s a n t  in  the m e d i u m  to 5 and 10 /~g /ml  d id  not  change  th i s  e f f ec t .  

The  r e s u l t s  of  the  e x p e r i m e n t s  of  g roup  2, s u m m a r i z e d  in Tab le  2, i nd ica t e  tha t  a f t e r  a m o r e  p r o -  
longed  p r e l i m i n a r y  i ncuba t ion  of the  o r g a n s  and  a f t e r  t h e i r  e l e c t r i c a l  s t i m u l a t i o n  the t o t a l  NA l e v e l  in the 
t i s s u e  f e l l  to 9.5 # g / g  t i s s u e .  The  a d d i t i o n  o f  NA to the m e d i u m  in a c o n c e n t r a t i o n  of 0.5 # g / m l  l ed  to an  
i n c r e a s e  in the c o n c e n t r a t i o n  of  the n e u r o t r a n s m i t t e r  j u s t  a s  in the e x p e r i m e n t s  of g roup  1. The  NA l e v e l  
15 r a in  a f t e r  i t s  a d d i t i o n  did not  y e t  s i g n i f i c a n t l y  d i f f e r  f r o m  the c o n t r o l  ( the re  was  on ly  a t e n d e n c y  fo r  i t  to 
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increase) ,  but 30 min after  its addition it was significantly increased (by 49%). Fluacizine completely 
abolished the accumulation of exogenous NA. 

The study of the contract i le  power of the vas deferens during t r ansmura l  stimulation showed that 
stable contract ions pers is ted  unchanged throughout the period of investigation. The addition of NA (0.5 ~g" 
ml) to the medium led in every  case to the appearance of tonic contract ion of the vas (contracture),  as r e -  
flected in a mean increase  of 13% in the initial level for a 30-rain period of incubation and a ve ry  slight in- 
c rease  in amplitude of the contract ions in response  to e lec t r ica l  stimulation. Incubation of the vas with 
fluacizine and NA was followed by an even more  marked  and prolonged contracture  of the organ than in the 
exper iment  with NA alone, although the response  to e lec t r ica l  stimulation was not increased.  The resul ts  
of calculation of the mean contrac ture  of the vas and the mean amplitude of the contract ions over a period 
of 30 rain, expressed  as percentages  of the contract ions  in the control ,  a re  given in Table 2. 

The increase  in the NA concentrat ion af ter  incubation of the vas deferens with exogenous NA can be 
regarded  as the resu l t  of active uptake of the neuro t ransmi t te r  by terminal  adrenerg ic  nerve f ibers ,  as has 
been demonstra ted experimental ly  [9, 10]. After incubation with fluacizine no increase  was found in the NA 
concentrat ion;  this evidently indicates that fluacizine has the abiliW to prevent the uptake and accumulat ion 
of exogenous NA by the t issue. Tr icycl ic  ant idepressants  of the imipramine group are  known to have a sim- 
i lar  proper ty  [5, 8]. Fluacizine may perhaps act  in a s imi lar  way, 

Potentiat ion by fluacizine of the tonic contracture  of the vas deferens evoked by NA, observed in the 
experiments ,  can also be explained by the ability of fluacizine to block the uptake of NA by the tissue; dur- 
ing incubation with exogeneous NA this could be accompanied by a considerable increase  in the concentra-  
tion of the neuro t ransmi t te r  in the recep tors .  Imipramine and other ant idepressants  are  known to have s im-  
i lar  proper t ies  [1, 7]. 

The resul t s  of this investigation, in conjunction with those of the w r i t e r s '  ea r l i e r  experiments  [2, 3], 
demonstrate  the considerable s imi lar i ty  of fluacizine with the other t r icycl ic  ant idepressants ,  in agreement  
with the resul ts  of the pharmacological  study of fluacizine [4]. 
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