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Exper imen t s  on m a l e  Wis ta r  r a t s  showed that 6-12 h a f te r  a single injection of haloperidol  in a 
dose  of 1 m g / k g  the intensi ty of apomorphine  s t e reo typy  increased  gradual ly ,  to exceed the con- 
t ro l  level  a f t e r  24 h. After  injection of this neurolept ic  the intensi ty of apomorphine s te reo typy  
showed negat ive co r r e l a t i on  with the homovanil l ic  acid concentra t ion in the r a t s '  fo rebra in .  It 
is suggested that the homovanil l ic  acid concentra t ion re f lec t s  the sensi t iv i ty  of dopamine r e c e p -  
t o r s  to agonis ts .  
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In the m o d e r n  view neurolept ics  cause  ca ta lepsy  and a re  antagonists  of the effect  of the dopaminomimet ics  
apomorphine,  amphe tamine ,  and L-dopa,  by blocking dopamine r ecep to r s  in the CNS [3, 6]. Recep to r  blockade, 
by a feedback m e c h a n i s m ,  i nc rea se s  the synthes is  and ca tabo l i sm of dopamine [2, 3, 6] and i nc rea se s  the con-  
cen t ra t ion  of acid products  of dopamine ca tabo l i sm,  notably of homovanil l ic  acid (HVA) [7]. There  is evidence 
that  at var ious  t imes  a f te r  the ending of chronic  admin is t ra t ion  of neurolept ics  the effect  of dopaminomimet ics  
on animal  behav ior  is potentiated [10, l l ] ;  the suggest ion has been made  that this is due to the development  of 
hypersens i t iv i ty  of dopamine r ecep to r s  to the agonist .  

This p a p e r  desc r ibes  the r e su l t s  of expe r imen t s  showing that the HVA concent ra t ion  a f t e r  adminis t ra t ion  
of a neurolept ic  re f lec t s  the sensi t iv i ty  of dopamine r e c e p t o r s  to an agonist .  The agonist  chosen was ap o mo r -  
phine, a d i rec t  s t imula to r  of dopamine r e c e p t o r s  [7]. 

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

Expe r imen t s  were  c a r r i e d  out on 128 m a l e  Wis ta r  ra t s  weighing 150-200 g, divided into groups  each con-  
taining 8-10 an imals .  The neurolept ic  haloperidol  was injected in t rapet i toneal ly  in a dose of 1 mg /kg .  Apomor -  
phine was injected in a dose of 1 m g / k g  subcutaneously 2, 6, 12, and 24 h a f t e r  inject ion of haloperidol .  The 
intensi ty of s t e reo typy  was a s s e s s e d  in points  of Cos ta l l ' s  method [4] 15 rain a f te r  inject ion of apomorphlne.  
The duration of the apomorphine  s te reo typy ,  in minutes ,  a lso was de te rmined .  The intensity of ca ta lepsy ,  in 
seconds,  was de te rmined  by the method of Honma and Fuhushima [5] af ter  the s ame  t ime  interval  in o ther  
groups of an imals  receiving haloperidol .  These  an imals  were  then killed and the  concent ra t ions  of dopamine 
(DA), noradrena l in  (NA), and HVA in the fo reb ra in  (thalamus, s t r i a tum,  hippocampus,  amygdala ,  and pa r t  of 
the cortex)  was de te rmined  f luo romet r i ca l ly  by a combined method [8, 9], using the MPF-2A (Hi tachi ) f luores-  
cence  spec t ropho tomete r .  

Groups of an imals  which received physiological  saline instead of haloperidol se rved  as the controls .  
Student 's  method was used for  the s ta t i s t ica l  ana lys is .  The coefficient  of co r re la t ion  was calculated by P e a r -  
son ' s  f c rmu la  [1]. 

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

After  inject ion of haloperidol  (1 mg/kg) ,  the ra t s  developed ca ta lepsy ,  which reached a m a x i m u m  6 h 
a f t e r  the injection. The ca ta lepsy  then gradual ly  diminished,  although it was sti l l  r ecorded  24 h a f te r  injection 
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TABLE 1. Intensi ty and Durat ion of Apomorphine Stereotypy (apomorphine 1 mg/kg)  
and intensity of Cata lepsy  2-24 h a f t e r  a Single Injection of Haloperidol  (1 mg/kg)  

Substance 

Control (physiological saline) 
HalopeddoI 

Number 
of rats 

3g 

8 

Time after 
injection, h 

2--24 
2 
6 

12 
24 

Sremotypy 

intemity, points 

2,3• 
0,3• 
0,7+0,2" 
1,5• I* 
3,3_0,3" 

dozaft.on, rain 

67,5_3,4 
I 1,0•  
20,2_3,4" 
27,3-4- 2,2* 
47,3__.I ,9" 

*Here  and in Table 2, d i f ference  f rom control  s ignificant  at  P<  0.05. 

Catalepsy, sec 

0,3• 
45+__12" 

113• 
27+__5* 
12• 

TABLE 2. Effect  of Haloperidol  in a Dose of 1 m g / k g  on DA, NA, and HVA Concen t ra -  
tions in Rat Fo reb ra in  (in Pg/g b ra in  t i s sue  M *m) 

Time 
Substance Number after in- DA NA HVA 

of rats jection, h 

Control (physiological saline) 
Haloperidol 

8 

2--24 
2 
6 

12 
24 

1,59+0,05 
1,57___0,1 t 
1 ,83_0,18 
1,73~0,10 
2,06• 

0,34• 
0,41• 
0,41__+0,04 
0,38• 
0,47• 

0,23 +0~02 
0,59-4-0, lO* 
0,48~0.06. 
0,42___0,08" 
O,ll+O ol* 

of the drug (Table 1). The intensi ty of apomorphine  s te reo typy  changed in the opposite direct ion.  It was min i -  
real  2 h a f t e r  the injection of haloperidol ,  a f t e r  which it gradual ly  recovered ,  to exceed the control  level (P < 
0.05) 24 h a f te r  the injection of haloperidol  (Table 1). The I-IVA concentra t ion  changed para l l e l  with the in- 
tensi ty  of apomorphine  s te reotypy,  but in the opposite d i rec t ion  (Table 2). Its concent ra t ion  was highest  2 h 
a f t e r  injection of haloperidol .  It then fell  gradual ly  and was below the control  level  a f t e r  24 h ( P <  0.01). An 
inc rease  in the concentra t ions  of DA and NA also  was observed  24 h a f te r  the injection of haloperidol  (Table 2). 
Compar i son  of the intensi ty of apomorphine  s te reo typy  with the HVA concentra t ion shows negative co r re l a t ion  
between them.  Analysis  in fact  revea led  a high degree  of negat ive co r r e l a t i on  between the abil i ty of ap o mo r -  
phine to induce s te reo typy  and the HVA level  a f te r  injection of the neurolept ic .  The coeff icient  of c o r r e l a t i o n  
was 0.92~0.03 (0.05 > P >  0.01). 

Consequently,  the resu l t s  of these  exper imen t s  show that the HVA level  a f t e r  admin i s t r a t ionofha lope r ido l  
re f lec ts  the sens i t iv i ty  of dopamine r e c e p t o r s  to the action of the dopaminomimet ic  apomorphine ,  i .e. ,  with an 
inc rease  in sens i t iv i ty  of the r e c e p t o r s ,  the outflow and ca tabol i sm of the med i a to r  a re  reduced.  In this case ,  
it can tentat ively be suggested,  t he re  is a compensa to ry  inc rease  in sensi t iv i ty  of the r e c e p t o r s  in r e sponse  
to the preceding blockade.  This hypothesis  is  conf i rmed by the i nc rea se  in the DA and NA concent ra t ions ,  
pa ra l l e l  to the d e c r e a s e  in the I-l~rA concentra t ion.  

Hypersens i t iv i ty  of dopamine r ecep to r s  thus developed not only a f t e r  chronic admin is t ra t ion  [11], but 
a lso  a f t e r  a single dose of neurolept ics .  The r e su l t s  conf i rm the exis tence of a feedback m e c h a n i s m  regulat ing 
the r a t e  of synthes is  and ca tabol i sm of dopamine through appropr ia te  dopamine r ecep to r s  [3, 6, 7]. It can be 
concluded that  apomorphine  s te reo typy  is an express ion  of s t imulat ion of postsynapt ic  and not of p resynapt ic  
r e c e p t o r s  [2, 3]. Consider ing the high co r r e l a t i on  between the intensi ty of s t e reo typy  and the fall in the HVA 
concentra t ion  in the fo rebra in ,  it can be postulated that the act ivi ty  of the dopaminerg ic  s y s t e m  is control led 
main ly  through pos tsynapt ic  r e c e p t o r s .  
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KINETICS OF [14C]PHENAZEPAM EXCRETION 

IN ALBINO RATS AFTER SINGLE AND REPEATED 

INJECTIONS OF THE DRUG 
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During the 5 days a f t e r  in t raper i tonea l  injection of [14C]phenazepam into albino ra t s ,  both intact  
an imals  and an imals  p rev ious ly  rece iv ing  phenazepam injections for  15 days,  about 77% of the 
total  radioact iv i ty  was excre ted  with the ur ine and feces .  The excre t ion  p r o c e s s e s  can be de-  
scr ibed  by a f i r s t - o r d e r  equation. The ra te  of total  excre t ion  of phenazepam was identical  a f te r  
single o r  repeated  injections of the drug.  Meanwhile, a f te r  a single injection of phenazepam into 
the animals ,  it was excre ted  mainly  with the ur ine,  whereas  af ter  repeated  injections it was ex-  
c re ted  main ly  with the feces .  The p r o c e s s  of excre t ion  of phenazepam with the ur ine  a f t e r  r e -  
peated injection is biexponential  in c h a r a c t e r .  

KEY WORDS: phenazepam;  repeated  and single injection; excret ion;  excre t ion  constants ;  hal f -  
e leminat ion per iod.  

The kinet ics  of excre t ion  of phenazepam,  a t r anqu i l i ze r  of the 1,4-benzodiazepine s e r i e s  [2, 3], with the 
urine and feces  a f te r  a single injection or a co u r se  of 15 daily injections of the drug is examined in this paper .  

EXPERIMENTAL METHOD 

Exper imen t s  were  ca r r i ed  out on two groups of m a l e  albino ra ts  weighing 180-200 g. [14C] Phenazepam 
(1 Ci /mole)  in a dose of 14 m g / k g  was injected into the an imals  as a Tween emulsion.  Samples  of urine col-  
lected a f t e r  12, 24, 48, 72, and 120 h and of feces  col lected a f te r  24, 48, 72, and 120 h were  investigated.  Phen-  
azepam was injected daily for  15 days in a dose of 14 m g / k g  into the an imals  of the second group, and this was 
followed by a single injection of [14C]phenazepam (1 Ci /mole )  in a dose of !4 mg /kg .  Samples of urine and 
feces  were  col lected af ter  12, 24, 48, 72, 96, and 120 h. The samples  of feces  were  dried in an incubator at 
80~ weighed, and then hydrolyzed,  in the s ame  way as the samples  of urine,  with fo rmic  acid for  1 h on boi l -  
ing wa te r  bath. Radioact ivi ty in the biological  media  was de te rmined  by means  of an Intertechnique (France) 
SL-30 liquid scint i l la t ion pho tomete r  and expres sed  as pe rcen tages  of the dose adminis te red  to each animal.  
The excre t ion  data were  analyzed by " r a t e "  and ' s i g m a - m i n u s  ~ methods [4] and by Mansge ldor f ' s  method [1]. 

EXPERIMENTAL RESULTS 

The results in Tables 1 and 2 indicate that during the 5 days after intraperitoneal injection of [14C]phen- 
azepam into both groups of experimental animals about 77% of the total radioactivity was excreted with the 
urine and feces .  Calculat ions showed that the excre t ion  of total  radioact iv i ty  f rom the exper imenta l  animals  
can be descr ibed  by the f i r s t - o r d e r  equation: 

B t = B~o(1-.-e-kt), 

where  B t is the quantity of radioac t iv i ty  excre ted  by t ime  t; I ~  is the quantity of radioact iv i ty  excre ted  in the 
cour se  of an infinite exposure;  and k is the excre t ion  constant.  
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