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An inc rease  in the excre t ion  of noradrenal in ,  a dec r ea se  in the adrenal in /noradrenal in  r a -  
t io,  an inc rease  in the combined excre t ion  of metanephr ine  and normetanephr ine ,  and a 
s h a r p e r  dec r ea s e  in the noradrena l in  level  in the hypothalamus,  b ra in  s tem,  and c e r e b r a l  
h e m i s p h e r e s  were  found a f te r  ca techolamine  b iosynthes i s  had been  blocked by sodium di- 
e thyld i th ioearbamate  in a colony of Wis ta r  r a t s ,  aged f r o m  1.5 to 4 months,  with well-  
m a r k e d  h e r e d i t a r y  hyper tens ion .  The r e su l t s ,  when examined in the light of r ec ip roc i ty  
between c e n t r a l - n e r v o u s  and ad renomedu l l a ry  ca techolamine  mechan i sms ,  indicate an in- 
c r e a s e d  ra t e  of c i rcu la t ion  of c e r e b r a l  noradrena l in ,  which may  point to the impor tance  of 
changes in the cen t ra l  no radrene rg ic  act ivi ty in the pathogenesis  of a r t e r i a l  hyper tens ion  

P a r t i c u l a r  in te res t  in the p rob lem of the pathogenetie s ignif icance of changes in ca teeholamine  (Ca) 
m e t a b o l i s m  in hyper tens ion  [6, 18] is being paid to the study of the s tate  of cen t ra l  no radrene rg ic  s t ruc -  
t u r e s  [8, 12]. The invest igat ion of these  s t r u c t u r e s  is concerned with the possibi l i ty  of s imulat ing this type 
of pathology. One of the m o s t  adequate expe r imen ta l  models  of e ssen t i a l  hyper tens ion  at the p re sen t  t ime 
is h e r e d i t a r y  spontaneous a r t e r i a l  hyper tens ion  in albino r a t s  [19]. One of us (M. S. R.) has  b r ed  a colony 
of Wis ta r  r a t s  with the dist inguishing fea ture  of having marked  hyper tens ion  at the age of 1.5 to 4 months,  
with subsequent  r e t u rn  to a n o r m a l  a r t e r i a l  p r e s s u r e .  

The object  of the p resen t  invest igat ion was to use  this  expe r imen ta l  model  (descr ibed as " t rans ien t  
spontaneous hype r t ens i on"  TSH) to invest igate  the b iochemica l  p a r a m e t e r s  of act ivi ty of the cen t ra l  and 
pe r iphe ra l  ca techolamine  m e c h a n i s m s  and to examine  the r e su l t s  in the light of the w r i t e r s '  views r e g a r d -  
ing r ec ip roc i ty  between cen t ra l  no radrene rg ic  and p e r i p h e r a l  ad renomedul la ry  s t ruc tu re s  [2, 4]. 

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

Expe r imen t s  we re  c a r r i e d  out on 25 male  r a t s  of the TSH colony aged 3 and 5 months and on 20 
n o r m a l W i s t a r  r a t s .  Blood p r e s s u r e  was  m e a s u r e d  by means  of a p iezoe lec t r i c  t r ansduce r  on the caudal 
a r t e r y  [9]. The concent ra t ions  of adrenal in  (A) and noradrena l in  (NA) in the t i s sues  and urine w e r e  inves -  
t iga ted  by the t r ihydroxyindole  method [1, 71 with ce r t a in  modif icat ions  [3], and the c~  excre t ion  of 
metanephr ine  and normetanephr ine  (MN + NMN) was  de te rmined  by P i s ano ' s  method [20]. The ra te  of 
"c i rcula t ion"  of NA was de te rmined  f r o m  the degree  of lowering of the media to r  level  in the t i s sues  3 h 
a f te r  in t raper i tonea l  injection of the dopamine- f i -oxidase  inhibi tor  sodium die thyldi th ioearbamate  (DDCS) 
in a dose of 200 mg/kg.  

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  

During the per iod of m ax i m a l  e levat ion of the blood p r e s s u r e  in the r a t s  of the TSH colony (at the age 
of 3 months) a higher  level  of excre t ion  of NA and MN + NMN was found than in the control  animals;  these  
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T A B L E  1. Excret ion  (in #g /day /100  g body weight) of Free  Catechol-  
amines  and of Combined Metanephrine and Normetanephrine  (M-m) 

Group of 
animals 

Control 
(6~ . 

TSH (6) 

TSH (6) 

-r 

NA A/NA 

180~4 103~7 
192+-6 161-----5 

5 230-----5 125+--9 

0 , 0 7 ~ 0 , 0 0 4  
0 , 0 7 ~ 0 , 0 I  

P>0,5 
0,07~+0,01 

P > 0 , 5  

0,1220,016 
0,23---+0,016 

P<O,05 
0,13------0,03 

P>O,1 

0,59-----0,06 
0,31~0,05 

P<O,05 
0,5420,05 

P>O,l 

MN + NMN 

2,8-----0,16 
4,6+---0,35 
P<O,05 

3,0~0,35 
P>O,1 

TABLE 2. Concentrat ion of Catecho lamines  in Organs of Rsts  Aged 
3 Months and Effect  of DDCS ( M ' m )  

Noradrenalin Adrenalin '. 
t Organ tested 

.control  TSH P P 

Hypotha lamus  
No treatment,  
DDCS 
P 

Brain stem 
No treatment ,  ' 
DDCS 
P 

Cerebral hemispheres 
No treatment,  
DDCS 

Heart 
No treatment,  
DDCS 
P 

Adrenals 
No treatment ,  
DDCS p 

0,96-+ 0,05 (14) 
0,66-+0,04 

GO,OI 

0,44-+ 0,012 (4) 
0,29_+ 0,002 (6) 

GO,Ol 

O, 20-+ 0,01 (6) 
O, 14-+-_0,01 (6) 

<0,05 

0,61 -+ 0,04 (0) 
0,43-+0,07 (6) 

GO, 05 

4,1_+0,8(6)  
3,8::L O, 5 (6) 

>0 ,5  

1 ,1 -+0 ,08  (6) 
0,48 =kO,07 (6) 

< 0 , 0 0 1  

0 ,45 -+0 ,024  (3) 
0 ,22_+0,028(5)  

GO,Ol 

0,22_+0,02 (6) 
0,09 ~ 0,003 (6) 

<0,01 

0 ,62_+0,07  (6) 
0 , 4 2 - + 0 , 0 6  (6) 

G 0 , 0 5  

5 , 2 - + 0 , 7  (5) 
4 , 9 - + 6 , 4  (6) 

> 0 , 5  

>0, l 
GO,O[ 

>0,5 
GO,O[ 

>0, I 
GO,0 

>0,5 
>0,5 

>0, I 
> 0 ,  i 

control TSH 

9,03• (14) 0 ,04 •  (6) 
0,06_+0,02(6) 0,07_+0,02(6) 

> 0 , i  > 0 , 1  

0,05_+0,01 (5) 0,04-+0,02 (6) 
0,04-+0,02(0) 0,09-+0,002(0) 

>0 ,5  <0 ,05  

19-+--+2,9(6) 18-+__2,1(6) 
1 8 •  (6) 1 7 •  (6) 

>0 ,5  >0 ,5  

>O,l 
>0,5 

>0,5 
<0,02 

>0,5 
>0,5 

Note.  Number of an imals  shown in parentheses ;  catecholamine  con-  
centrat ion  given in #g/g except in adrenals  (in #g /organ) .  

changes  w e r e  absent in an imals  aged 5 months  (Table 1). No change in the concentrat ions  of A and NA 
w e r e  observed  in the hypothalamus,  cerebra l  h e m i s p h e r e s ,  brain s tem,  heart ,  and adrenals  of the TSH rats  
compared  with the control  (Table 2). An increase  in the excre t ion  of free  NA and methoxyca techo lamines  
in the urine,  ref lect ing  principal ly  the extramural  l iberat ion  of neurohormones  [2, 16], is  evidence of in- 
c r e a s e d  sympath ico-adrena l  activity [14]. Meanwhile the NA leve l  in the t i s s u e s ,  which depends on s evera l  
different aspec t s  of CA m e t a b o l i s m ,  does  not n e c e s s a r i l y  ref lect  changes  in the functional activity of adren-  
erg ic  m e c h a n i s m s .  

The m o s t  adequate p a r a m e t e r  to re f lec t  the activity of adrenergic  s tructures  when the CA concentra-  
t ion in the t i s s u e s  i s  invest igated is  the rate of "circulation" of neuromedia tors  [22]; one way of studying 
this  parameter  is  by analyzing changes  in the NA concentrat ion  after its b iosynthes i s  has  been blocked.  
The resu l t s  g iven in Table 2 show that the NA concentrat ion  in all invest igated t i s s u e s  except the adrenals  
w a s  lowered  3 h after the administrat ion of DDCS both in the control  an imals  and in rats  of the TSH colony.  
However ,  the degree  of this  decrease  in the hypothalamus,  brain s tem,  and cerebra l  h e m i s p h e r e s  in the 
TSH rats  w a s  s ignif icantly  greater  than in the control .  Since after the blocking of CA synthes i s  the degree  
of lower ing  of the NA r e s e r v e s  depends on the intensity of its ut i l izat ion,  it can be taken that the ut i l izat ion 
of NA in the parts  of the brain i n v e s t i g a t e d w a s i n c r e a s e d i n  the TSH rats .  With a normal  NA leve l  in the 
t i s s u e s  the increase  in ut i l izat ion must  be compensated  by its m o r e  rapid b iosynthes i s .  In TSH there  is  
thus an increase  in the rate of c irculat ion  of NA in the brain,  indicating increased  activity of the central  
noradrenerg ic  s t ruc tures .  

The data on CA excre t ion  a l so  agree  with this  interpretat ion.  One of us  (A. M. 13.) showed prev ious ly  
that, despite  the per ipheral  genes i s  of the excreted  CA, the direct ion of the changes  in the ratio between A 

905 



and NA correlates closely with the state of the central noradrenergic structures, reflecting reciprocity of 
interaction between the peripheral (adrenomedullary) and hypothalamic catecholamine mechanisms [4]. In 
particular, a decrease in the relative content of A is regularly observed in emotional disturbances which 
are characterized by increased central noradrenergic activity. It may therefore be supposed that hered- 
itary TSH is also connected with changes in central catecholaminergic activity, manifested by changes in 
certain somatic andcentral  nervous functions. From this point of view it is interesting to note that in 
animals of the TSH colony an increased response to DDCS was found in the adrenomedullary and adreno- 
cortical mechanisms, whose regulation is closely linked with the functional state of the central noradren- 
ergic structures. 

Changes in CA metabolism in other experimental models of hypertension (DOCA-salt [11], hemo- 
renal [13], renoprival [21], and suprarenal [10]) differ considerably from those described in TSH, chiefly 
by the presence of changes in the NA level in the peripheral organs. This could be connected with the 
leading role of disturbances of water and salt balance in the pathogenesis of these forms of experimental 
hypertension. In genetically determined hypertension in a colony of rats bred by Japanese workers a de- 
crease in the NA concentration was found in the lower levels of the brain stem [15, 16], and the circulation 
of NA in the heart was reduced [17]. The results now obtained confirm the view that central noradrenergic 
structures play an important role in the genesis of arterial  hypertension. 
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