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The d i s t r ibu t ion  of the adrenoblocking  drug pyr roxan  in the blood p l a s m a  and organs  of albino 
r a t s  was inves t iga ted .  Py r roxan  was shown to appear  r ap id ly  in the bra in ,  l ive r ,  k idneys ,  and 
other  o rgans  and to accumula te  s e l ec t ive ly  in the hypothalamus.  The use of a s p e c t r o f l u o r o -  
m e t r i c  method showed that unchanged py r roxan  molecu les  d i s a p p e a r  f rom the p l a s m a  and 
organs  in the cour se  of 2 h. In s tudies  with pyrroxan-14C, r ad ioac t iv i ty  was detected in the 
organs  for  24 h, but in the p l a s m a  for s e v e r a l  days,  indicat ing the format ion  of me tabo l i t e s  
of py r roxan  or i ts complexes  with p l a s m a  p ro te ins  and with s t r u c t u r a l  e l ements  of the o r -  
gans. The high e f fec t iveness  of py r roxan  in d i f ferent  fo rms  of hypothalamic d i s tu rbances  ac -  
companied by s y m p t o m s  of overexc i t a t ion  of the sympathe t ic  nervous s y s t e m  can be explained 
by i ts  s e l ec t ive  accumulat ion in the  hypothalamus.  
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Py r roxan ,  a compound obtained at the Insti tute of Toxicology,  Min i s t ry  of Health of the USSR [3], has a 
marked  p e r i p h e r a l  and cen t ra l  adrenoblocking  action and is an effect ive agent for the t r ea tmen t  and prevent ion 
of s t a t e s  based upon an exces s ive  i n c r e a s e  of sympathe t ic  tone. 

The object  of this inves t igat ion was to study the d i s t r ibu t ion  of py r roxan  in the blood p l a sma  and organs  
of ra t s .  

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  and female  SHP albino ra t s  weighing 170-230 g. Py r roxan  f rom 
the " F a r m a k o n "  F a c t o r y  and py r roxan  labeled at the carbon atom of the carbonyl  group (pyrroxan-14C, spec i f ic  
r ad ioac t iv i ty  2 mCi/g)  were  used. Aqueous solut ions of pyr roxan  and pyrroxan-14C were  injected i n t r a p e r i -  
toneal ly  into the :rats in doses  of 60 and 20 mg/kg ,  r e s pe c t i ve l y .  The an imals  were  decapi ta ted  5, 15, and 30 
min and 1, 2, 4, and 24 h af te r  inject ion of the p repa ra t ions .  The concent ra t ion  of py r roxan  in the p la sma ,  
bra in ,  l iver ,  and kidneys was de te rmined  by a s p e c t r o f l u o r o m e t r i c  method. F o r  this purpose  t i s sues  were  
homogenized in 3 volumes of 0.01 N HC1, the pH of the homogenate and p l a s m a  was adjusted to 8.7, and the 
py r roxan  was ex t r ac t ed  with 2 vo lumes  of heptane containing :1% i soamyl  alcohol.  Py r roxan  was ex t rac ted  
f rom the organic  phase  with 0.01 N HC1. The py r roxan  concent ra t ion  in the acid ex t r ac t s  was de te rmined  on 
the Hitachi spec~rof luoromete r  with exci ta t ion  wavelength of 320 nm and f luo rescence  of 430 rim. The r e su l t s  
were  e x p r e s s e d  in ~g p y r r o x a n / g  t i s sue  or  / m l  p lasma.  In the an imals  r ece iv ing  pyrroxan-14C rad ioac t iv i ty  
was de te rmined  in s amples  of p l a sma ,  hear t ,  l ive r ,  k idneys ,  ad rena l s ,  spleen,  lungs; and a lso  of the hypothala-  
mus,  cor tex ,  and subcor t i ca l  s t r u c t u r e s  of the bra in .  The r ad ioac t iv i ty  of the s a m p l e s  was m e a s u r e d  on a 
Packard  liquid sc in t i l l a t ion  s p e c t r o m e t e r  in dioxan sc in t i l l a to r .  The r e s u l t s  were  e x p r e s s e d  in c o u n t s / m i n / m g  
dry  weight. 

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

Within a few minutes  af ter  the inject ion of p y r r o x a n  the drug was found in the bra in ,  l ive r ,  and kidneys 
(Table 1), evidence of i ts  high pene t ra t ing  power through t i s sue  b a r r i e r s ,  including the b lood-bra in  b a r r i e r .  
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TABLE i. D i s t r i b u t i o n  of P y r r o x a n  in Blood P l a s m a  (in ~ g / m l )  and Organs  (in ~g/g)  

of R a t s  (M ~ m) 

Time after injection 
Oxygen [ 30 min i rain 2 .min I 4 min 24 min 5rain I . 15rain 

Plasma 1,98--0,27 (12) 3,77-+1.29 (16) 0,72• (9) 0,13--0,8 (10) 
B r a i n  6,77~2,64 (II)] 21,5--5,44 (16) I 10,3-----3,56 (9) 4,76--0,93 (9) 
Liver 32,0~6,46 (12) [ 37,5~7,78 (11) [ 9,8~1,94 (8) i 
Kidneys 12,9--3,44 (12) I 18,3--4,55 (17) I 10.8-----2.45 (10) 4,68• (7) 

e [ 

Legend. Here and in Table 2 number of animals shown in parentheses. 

L • 
Traces (5) [Traces (5) 
1,26~1:35(5)~ Traces (5) 
Traces (5). I Traces (5) 

3,57-----0,69 (4)1 Traces (5) 
I 

T A B L E  2. D i s t r i b u t i o n  of Pyr roxan-14C in Blood P l a s m a  and O r g a n s  of R a t s  (in 
c o u n t s / r a i n / r a g ;  M • m) 

Time after injection 
Organ 

5 min 15 rain 30 rain 1 h 2 h 4 h 24 h 

Plasma 
Cortex 
Subeortex 
Hypothalamus 
Liver 
Kidneys 
Adrenhls 
Heart 
Lungs 
Spleen 

67~ 9 (4) 
72-+ 14(4) 
55 ~- 13 (4) 
60-- 13 (4) 

419--30 (4) 
207----- 10 (4) 
167--29 (4) 
119"-5 (3) 
337-+59 (4) 
308--30 (3) 

281m45 (8} 
175--31 (8) 
131--24 (8) 
I32z23 (8) 
516+-+-93 (8) 
713• (8) 
241~59 (8) 
119+19 (8) 
519-----99 (8) 
351-----69 (8) 

282---+80 (6) 
107-----7 (6) 
87--5 (6) 

180-----26 (5) 
443-----27 (4) 
561~99 (6) 
193-----20 (6) 
91• (4) 

329-----50 (6) 
209-----24 (6) 

137-- 17 (4) 
44~ 11 (4) 
39--4 (4) 

289-----70 (4) 
283 +-- 17 (4) 
271• 42 (4) 
69--8 (4) 
39-- 4 (4) 

230-+ 1 (3) 
188~49 (4) 

121-----36 (4) 
22-+2 (4) 
17~4 (4) 
47--+5 (4) 

125+27 (4) 
136~20 (4) 
57- + 6 (4) 
28---5 (4) 

183-----58 (4) 
61----- 15 (4) 

49--+5 (4) 
7-+2 (4) 
6----- I (4) 

12-~2 (4) 
47--6 (4) 
69+--- 12 (4) 
18• (4) 
16-+ 1 {4) 
29-+ I 1 (4) 
16----- ! (4) 

Traces(5) 
Traces t5) 
Traces 5) 
Traces (5) 

44 -+ 13 (4) 
C~e~lm (4) 
Cae/lm (4) 

10--5 (4) 
14-+ 1 {4) 
22~-2 (4) 
8--3 (4) 
7-----2 (4) 

33~7 (4) 
5----- 3 (4) 

The g r e a t e s t  a c c u m u l a t i o n  of p y r r o x a n  in the l i v e r  a f t e r  5 min  can  be exp l a ined  on the g r o u n d s  both that  the 
l i v e r  i s  the  f i r s t  o r g a n  to which  the s u b s t a n c e  p a s s e s  t h rough  the p o r t a l  ve in  s y s t e m  when in j ec t ed  i n t r a p e r i -  
t o n e a l l y ,  and a l s o  tha t  i t  i s  in the l i v e r  tha t  the m a i n  m e t a b o l i c  c o n v e r s i o n s  of f o r e i g n  c o m p o u n d s  t ake  p l a c e  [2]. 

By the s p e c t r o f l u o r o m e t r i c  me thod  i t  i s  p o s s i b l e  to judge w h e t h e r  the s a m p l e s  con ta in  unchanged  m o l e -  
c u l e s  of the s u b s t a n c e  be ing  d e t e r m i n e d  [4],  i . e . ,  m o l e c u l e s  which  have not  u n d e r g o n e  m e t a b o l i c  c o n v e r s i o n  and 
a r e  not  s t a b l e  c o m p l e x e s  wi th  c o m p o n e n t s  of the  p l a s m a  and o r g a n s .  The  r e s u l t s  ob ta ined  by th i s  me thod  ind i -  
c a t e  r a p i d  d i s a p p e a r a n c e  of the  unchanged  p y r r o x a n  m o l e c u l e s  f r o m  the p l a s m a  and o r g a n s .  F o r  i n s t a n c e ,  
a f t e r  1 h l e s s  than  5% of the  m a x i m a l  c o n c e n t r a t i o n  of p y r r o x a n  r e m a i n e d  in the p l a s m a ,  and only t r a c e s  w e r e  
p r e s e n t  a f t e r  2 h. In the b r a i n  22% r e m a i n e d  a f t e r  1 h and only  6% of the m a x i m a l  c o n c e n t r a t i o n s  a f t e r  2 h 

in tha t  o r g a n .  

E x p e r i m e n t s  in which p y r r o x a n - l a c  was  i n j ec t ed  a l s o  showed r a p i d  a c c u m u l a t i o n  (within 15 rain) of the 
l abe l  in m o s t  o r g a n s .  In the  h y p o t h a l a m u s ,  r a d i o a c t i v i t y  r e a c h e d  a m a x i m u m  a f t e r  1 h, w h e r e a s  in o t h e r  r e -  
g ions  o f t h e b r a i n  and in o t h e r  o r g a n s  the peak  of r a d i o a c t i v i t y  a p p e a r e d  15-30 min  a f t e r  the i n j ec t i on  of 
py r roxan-14C (Tab le  2). P y r r o x a n ,  wi th  de f in i t e  a f f in i ty  fo r  c e n t r a l  a d r e n e r g i c  s t r u c t u r e s  [ 1] ,  is  e v i d e n t l y  
s e l e c t i v e l y  r e t a i n e d  in the  h y p o t h a l a m u s ,  the  p o s t e r i o r  p a r t  of  which  c o n t a i n s  m a i n l y  n o r a d r e n e r g i c  n e u r o n s  
[ 5]. It m u s t  be  noted tha t  r a d i o a c t i v i t y  s t i l l  p e r s i s t e d  in the b lood p l a s m a ,  b r a i n ,  l i v e r ,  and  k i d n e y s  at  t i m e s  
a f t e r  i n j ec t ion  when p y r r o x a n  could  no l o n g e r  be d e t e r m i n e d  s p e c t r o f l u o r o m e t r i e a l l y .  The  l e v e l  of r a d i o a c t i v -  
i ty  in the p l a s m a  a f t e r  24 h was  15% of the  m a x i m a l  l e v e l ,  and  i t  t h e r e a f t e r  f e l l  v e r y  s l o w l y :  T r a c e s  of r a d i o -  
a c t i v i t y  (about  3%) w e r e  s t i l l  found 10 days  a f t e r  the  i n j e c t i o n  of py r roxan-14C.  T h e s e  r e s u l t s  m a y  i n d i c a t e  
that  the p l a s m a  and o r g a n s  con ta ined  m e t a b o l i c  p r o d u c t s  of p y r r o x a n  o r  tha t  s t a b l e  c o m p l e x e s  of p y r r o x a n  
w e r e  f o r m e d  with  the p l a s m a  p r o t e i n s  and the s t r u c t u r a l  c o m p o n e n t s  of the o r g a n s .  

The r a p i d  a p p e a r a n c e  of p y r r o x a n  in the p l a s m a  and o r g a n s  e x p l a i n s  the d e v e l o p m e n t  of the t h e r a p e u t i c  
e f f ec t  du r ing  the f i r s t  5-15 ra in  a f t e r  i n j e c t i o n  of the drug ;  the l o n g e r  s t a y  of p y r r o x a n  in the h y p o t h a l a m u s  a c -  
coun t s  fo r  the high e f f i c a c y  of th i s  s u b s t a n c e  in the t r e a t m e n t  of v a r i o u s  f o r m s  of h y p o t h a l a m i c  d i s o r d e r s  
( c r i s e s  and p a r o x y s m s ) ,  a s s o c i a t e d  wi th  s y m p t o m s  of o v e r e x c i t a t i o n  of the s y m p a t h e t i c  n e r v o u s  s y s t e m  [3]. 
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