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During daily subcutaneous injection of t r i f iuoperaz ine  for  3 months into ra t s , the  noradrenal in  
concentrat ion in the bra in  stern f i r s t  fal ls  and then r i s e s  rapidly toward the end of the second 
week, although no signs of to le rance  (as shown by behaviora l  tests)  a re  found at this  period.  
Complete r ecove ry  of the ca techolamine level  takes place a f te r  three  months and coincides 
with the development  of to le rance  as shown by a condi t ioned-ref lex test .  

The development  of to le rance  to t ranqui l i ze rs  of the phenothiazine s e r i e s  when admin i s t e red  for  long 
per iods  has  been demons t ra ted  [3, 5, 11, 12]. The work of Vysotskaya  and Shugina [1] showed a fall in the 
noradrena l in  concentrat ion in the bra in  s t em following adminis t ra t ion  of a single dose of t r i f luoperazine .  

To d i scover  the poss ib le  mechan i sms  of to le rance  to t r i f luoperaz ine ,  it was decided to study changes 
in the catecholamine concentrat ion in the b ra in  s t em during prolonged adminis t ra t ion  of the compound. 

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

The wr i t e r s  have p rev ious ly  shown [3] that habituation to t r i f luoperaz ine ,  as shown by a conditioned- 
defensive test ,  develops af ter  2-3 months of daily admin is t ra t ion  of the compound in a dose of 2 mg/kg  
body weight. In the p re sen t  invest igat ion observa t ions  were  ca r r i ed  out for  3 months,  using the same dose 
of t r i f luoperaz ine .  Albino ra t s  weighing 180-220 g were  used. On the 1st, 14th, 30th, 60th, 75th, and 90th 
days a f te r  the beginning of adminis t ra t ion  of t r i f luoperazine ,  the animals  were  decapi tated 2 h af ter  injection 
(the t ime of the maximal  sedat ive action of t r i f luoperaz ine  when given by this route). 

The concentrat ions of noradrena l in  and adrenal in  were  de te rmined  in the b ra in  s tem,  as the region 
r i ches t  in ca techolamines  [13]. The bra in  was rapidly removed,  the bra in  s t em isolated,  washed with 
physiological  saline to r emove  blood, and f rozen in liquid oxygen. Catecholamines  were  adsorbed f rom a 
t r i eh loroace t ic  f i l t ra te  on a column with a luminum hydroxide by the method of Euler  and Lishaiko [8] as 
modified by E. Sh. Matlina. Different iat ion between adrenal in  and noradrenal in  was ca r r i ed  out by oxida- 
tion at different  pH values  (6.5 for  noradrenal in ,  4.2 for  adrenalin).  F luorescence  was recorded  by an i m -  
proved  "Ana l i z - l "  photof luorometer .  The concentrat ions of noradrenal in  and adrenal in  were  e x p r e s s e d  in 
~ g / g  f resh  t issue.  The resu l t s  were  analyzed by s ta t i s t ica l  methods. 

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  

The cateeholamine concentra t ions  in the b ra in  s t em of the control  animals  were  de te rmined  through-  
out the exper iment .  At each of the 6 per iods  of the investigation, th ree  control  ra t s  were  sac r i f i ced  along 
with the exper imenta l  animals .  The mean concentrat ion of noradrena l in  in the bra in  s t em of the control  
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Fig. 1. Concentration of noradrenal in  in 
brain  s tem of albino rats  following chronic 
administrat ion of tr if iuoperazine.  Ordinate, 
concentration of noradrenal in ( in~g/g  f resh 
tissue) ; abscissa ,  day of injection of com-  
pound. Limits  of standard deviation shown 
on curve. 

animals was 0.53 ~0 .061~g/g .  No stat is t ical ly signifi- 
cant difference was found between males and females.  

On the f i rs t  day of the experiment,  2 h after  a 
single subcutaneous injection of 2 mg/kg trif luoperazine,  
the level of the catecholamines was considerably raised 
to 0.23 • ~g/g.  This result  is in agreement  with the 
findings of Vysotskaya and Shugina [1], who found a lower-  
ing of the noradrenal in level following intravenous injec-  
tion of tr if luoperazine in a dose of 0.5 mg/kg. 

On the 14th day f rom the beginning of daily adminis -  
t rat ion of t r i f luoperazine the noradrenal in concentration 
in the brain s tem was appreciably increased,  to 0.38 
0.033~tg/g body weight. No signs of tolerance to t r i f luo-  
perazine were found by behavioral  tests.  Hence, after  
two weeks of the chronic experiment,  no corre la t ion  
could be found between the effect of tr if luoperazine on the 
animalTs behavior and changes in the general  level of 
noradrenal in in the brain stem. 

At la ter  periods the concentration of noradrenal in in 
the brain s tem was virtually indistinguishable f rom that in 
the control (Fig. 1). 

The initial concentrat ion of adrenalin in the brain  s tem of the rats  was ve ry  low (hundredths of a 
microgram),  and the direction of its changes following administrat ion of t r i f luoperazine corresponded to 
changes in the noradrenal in level, in agreement  with data in the l i tera ture  [1]. 

Vysotskaya and Shugina [1] found, after  injection of a single dose of tr if luoperazine,  that the decrease  
in the noradrenal in concentrat ion in the brain was more  prolonged than the sedative effect. This also indi- 
cates lack of corre la t ion  between changes in the catecholamine level and the sedative effect of t r i f luo-  
perazine.  

Granular  r e se rves  of monoamines detected in the brain  stem are known to consis t  of at least  two 
fract ions:  stable and labile [4, 6, 7, 9, 10]. Stable granules form a large par t  of the noradrenal in con- 
rained in central  adrenergic  s t ruc tures .  Labile fractions constitute only 10-15% of the total noradrenal in 
content of the brain  stem, and in all probabil i ty it is with changes in this fraction that the sedative effect is 
associated.  This was demonst ra ted  c lear ly  by Haggendal and Lindqvist [10] during a study of the action of 
reserpine .  

The rapid inc rease  in the noradrenal in concentration during the f i rs t  two weeks, shown in Fig. 1 (in 
the absence of any signs of tolerance to t r i f luoperazine in behavioral responses) ,  subsequently changes into 
a slow increase  in its level. The total concentrat ion of noradrenal in  re turns  c loser  to its normal  level only 
later,  reaching it in only a few animals~ At this same time, as the wr i t e r s '  previous investigation [2, 3] 
showed, tolerance develops to t r i f luoperazine,  as shown by behavioral tests~ 

It can be postulated that the rapid r i se  in the noradrenal in level during the f i rs t  two weeks of the 
chronic experiments  was associated with r ecovery  of its stable fraction. The sedative effect of t r i f luo-  
perazine,  on the other hand, could be associated with its effect on the labile fract ions of noradrenalin,  
recovery  of which coincides with the development of tolerance to tr if luoperazine,  a s  shown by a conditioned- 
reflex test. 
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