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The effect of neurohormone C, a new coronary  dilator isolated from bovine hypothalamus, on 
activity of the phosphodiesterase  (PDE) of cyclic adenosine-3 ' ,5 ' -monophosphate  (AMP) was 
investigated. Considerable Inhibition of PDE was shown in the supernatant of ra t  braIn and 
heart homogenates (2000g) under the influence of neurohormone C. The existence of c o r r e l a -  
tion between the coronary  dilator effect of the hormone and regulation of the cyclic AMP level 
under the influence of a change in PDE activity is postulated. 
KEY WORDS: regulation of coronary  circulat ion;  hypothalamie neurohormone;  phosphodies- 
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The presence  of new hypothalamic hormones acting as regula tors  of the cardiac circulat ion was demon- 
strated by the wr i te rs  previously [2]. One such hormone, conventionally named neurohormone C, is a compound 
of low molecular  weight isolated from the bovine hypothalamus and purified by electrophoresis  and ehroma-  
tography. Neurohormone C has a powerful and prolonged coronary  dilator action in experiments on cats (in 
situ) after  Intravenous injection (0.1-1 ~g/kg). It could be postulated on the basis of the study of the mechanisms 
of biochemical  action of neurohormone C that it Involves the participation, as is charac te r i s t ic  of most known 
hormones,  of the cyclic AMP sys tem,  including adenylate cyelase (AC), the enzyme of biosynthesis,  and phos- 
phodiesterase (PDE), the enzyme of hydrolysis  of cyclic AMP [14]. 

Cyclic AMP plays an important role In the regulation of card iovascular  activity. On the one hand, the 
regulatory role  of cyclic AMP is manifested In the relaxation of smooth muscle induced by methylxanthines, 
papaverine,  and many other  pharmacological  vasodi la tors .  These relaxation processes  are accompanied by 
powerful Inhibition of PDE [10], which leads to an increase  in the cyclic AMP concent ra t ion .  A s imi lar  effect 
has also been observed in the coronary  a r te r ies  [6], and the heart  muscle and other t i ssues  of mammals  [11]. 
A marked vasodilator  action is also shown by f i -adrenomimeties  [121, which are  known to activate AC of various 
t issues considerably.  

On the other hand, the regula tory  function of cyclic AMP is exhibited during the positive inotropic and 
eh~onotropic effects of catecholamines [13-15], glucagon [8], and other agents stimulating AC, and also many 
substances Inhibiting PDE [7]. Changes In PDE activity accompany changes in the tone of the coronary  vesse ls  
[5]. 

In this Investigation a possible connection between the coronary  dilator action of neurohormone C and 
regulation of the cyclic AMP level by PDE was examined. 

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

Phosphodies terase  activity was determined from the quantity of cyclic AMP hydrolyzcd during incubation 
with the enzyme. The charac te r  of hydrolysis  was ref lected in a decrease  in the radioactivity of cyclic AMPi3H. 
Experiments  were car r ied  out on ra t s  weighing 200-300 g. The organs f o r  test ing (heart and brain) were  
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T A B L E  1. Changes  in PDE Act iv i ty  of Rat 
Bra in  and Hea r t  P roduced  by the Act ion of 
N e u r o h o r m o n e  C (M • m, mean  r e s u l t s  of 
s ix de te rmina t ions )  
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r e m o v e d ,  washed,  weighed,  and homogen ized  in a g l a s s  h o m o g e n i z e r  with a Tef lon pes t le  in 10 vo lumes  of 160 
mM Tr i s -HC1  buffer ,  pH 7.5, conta in ing 5 mM MgC12. The homogena te  was then cen t r i fuged  (2000g, 10 rain) 
and the supe rna tan t  was used as the s o u r c e  of PDE. The e n z y m e  was  incubated with the subs t r a t e  at  37~ for  
va r i ous  t i m e s  (0-40 min). Be c a use  of  the high PDE level  in the b ra in  the superna tan t  of this  t i s sue  was diluted 
1 : 10 with buffer ,  whe re a s  that  f r o m  hear t  t i s sue  was diluted 1 : 2. Since the r ad ioac t iv i ty  of  the hydro lys i s  
p roduc t  5 ' - A M p - 3 H  also  r e f l ec t s  PDE act iv i ty ,  to p revent  fu r the r  decompos i t ion  of  the 5 ' - A M p - 3 H  by the ac t ion 
of 5 ' - n u c l e o t i d a s e ,  incubation was c a r r i e d  out in the p r e s e n c e  of 2 mM unlabeled 5 ' - A M P .  N e u r o h o r m o n e  C (or 
b idts t i l led  wa te r  in the c on t ro l  test)  was f i r s t  mixed with the supe rna tan t  of the homogena tes  before  addit ion to 
the incubat ion s a m p l e s .  The method of  PSch [11], in a m i e r o m o d i f i e a t i o n  [11 involving f rac t iona t ion  of  the hy-  
d r o l y s i s  p roduc t s  by ascending  t h i n - l a y e r  c h r o m a t o g r a p h y  on SilufoI UV-254 pla tes  (Czechos lovakia) ,  was 
used.  The final  vo lume  of the incubation mix tu re  was 10 pl .  The compos i t ion  of the incubat ion mix ture  was as  
follows (in moles ) :  T r i s - H C 1  buffer  (pH 7.5) 0.1, MgC12 3 �9 10 -3, cyc l ic  AMP 0.5 �9 10 -6, cyc l i c  AMp-3H 10 -s 
(0.2 ~.,Ci), 5 ' - A M P  2 �9 10 -3, n e u r o h o r m o n e  C 2 pl  (about 5 ng) or  bidis t i l led wate r  2 p l ,  hea r t  homogena te  110 pg 
of t i s sue ,  o r  b ra in  homogena te  30 pg of t i s sue .  The r e a c t i o n  was s t a r t ed  by addition of the enzyme  (5 pl) to the 
r eac t i on  mix tu re .  The r eac t i on  was s topped by i m m e r s i o n  in boil ing wate r  for  3ra in .  Af te r  cool ing to 20~ 
the s a m p l e s  were  cen t r i fuged  (3000g, 15 rain).  The supe rna tan t  (3 /A) was c h r o m a t o g r a p h e d  in a s y s t e m  of: 
n - b u t a n o l - a c e t o n e - N H 4 � 9  (8 : 2 : 1). The r ad ioac t iv i t y  of the hydro lys i s  p roduc t s  was counted on S L ' 3 0  liquid 
sc in t i l la t ion  s p e c t r o m e t e r s  (France)  in to luene sc in t i l l a to r .  The total  count of the c h r o m a t o g r a m s  was usual ly  
2.5 �9 104-3 �9 106 cpm.  When the e n z y m e  act iv i ty  was ca lcu la ted ,  the r e su l t s  of c h r o m a t o g r a p h y  of the labeled 
p r e p a r a t i o n  of cyc l i c  AMP-3H and a lso  of s a mp le s  convent ional ly  incubated for  0 min were  taken into e o n s i d e r a -  
tion. The p ro te in  content  was de t e rmined  by L o w r y ' s  method.  The fol lowing were  used:  cyc l i c  AMP f r o m  
Buchs  SG (Switzerland),  cyc l i c  A Mp-3H with a spec i f ic  act ivi ty  of 22.1 C i /mmole  f r o m  New England Nuc lea r  
(USA), 5 ' - A M P  f rom Reana l  (Hungary),  and theophyl l ine  f r o m  Sigma (USA). 

EXPERIMENTAL RESULTS 

The experimental results are given in Table i. They show that under the influence of neurohormone C 

heart PDE was inhibited by 24% whereas brain PDE was inhibited by 81% relative to the control. 

When the action of neurohormone C was compared with that of theophylline (I0 raM), a known PDE inhibi- 

tor, it was found that under the experimental conditions used neurohormone C had an equally strong inhibitory 

action on the brain preparation. In the experiments on the heart the action of neurohormone C was weaker than 
that of theophylline. However, it must be remembered that the optimal inhibitory concentration of theophylline 

is much higher than that of the concentrations of neurohormone C studied. 

During incubation in the presence of 2 " 10 -3 M 5'-AMP clear correlation was observed between the 
decrease in label in the chromatographic spot of cyclic AMP-3H and a corresponding increase in the label of 

5'-AMp-3H formed during incubation. The adenosine level did not exceed 4-5%. It was also found that 5~-AMP, 
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in the concentra t ions  specif ied,  has no such effect  on PDE activity.  These  r e su l t s  a re  in good ag reemen t  with 
those  of P6ch [9], who showed that  5 ' -AMP,  in concentra t ions  below 2.7 �9 1 0  -3  M ,  does not affect  the inhibition 
of PDE by theophylline,  papaver ine ,  and o ther  p repara t ions .  

In the p re sen t  exper iment  the initial  veloci ty  of hydrolysis  of cycl ic  AMP by the action of card iac  PDE in 
the control  and expe r imen ta l  s e r i e s  was 2.96 + 0.41 and 1.84 + 0.29 nmole /mg protein/rain,  r e spec t ive ly ;  
hydrolys is  of cycl ic  AMP under the influence Of bra in  PDE took place with an initial veloci ty of 11.4 + 1.5 and 
2.7 + 0.63 nmole /mg  protein/train, r e s p e c t i v e l y .  

The p r e sence  of such a powerful  r egu la to r  of PDE activi ty as neurohormone C in the hypothalamus is 
mos t  in teres t ing.  The AC and PDE of the bra in  exhibit  higher act ivi ty than the AC and PDE of all  other v e r t e -  
b ra t e  t i s sues ;  m o r e o v e r ,  even though PDE act ivi ty is many t imes  g r ea t e r  than AC act ivi ty [3], the bra in  t i s sue  
can  accumula te  cycl ic  AMP v e r y  rap id ly  in concentra t ions  more  than 10 t imes  higher than the basa l  level  [4]. 
One of the probable  mechan i sms  of this effect  may be inhibition of PDE not only by endogenous ATP,  pyrophos-  
phate,  and c i t ra te ,  but a lso  through hormonal  regulat ion.  The r e s u l t s  suggest  that bes ides  other  hormones ,  
neurohormone  C may also play a ro le  in the hormonal  regulat ion of PDE activi ty.  P r e l i m i n a r y  investigations 
have shown that the cyclic  AMP content in ra t  bra in  homogenates  af ter  incubation with exogenous ATP in the 
p r e s e n c e  of neurohormone  is apprec iab ly  higher than in the control .  Inhibition of PDE act ivi ty by papaver ine  
is known [12] to p recede  the onset  of re laxa t ion  of smooth muscle .  Papaver ine ,  which has no coronary  action in 
the guinea pig hear t ,  is known not to change PDE act ivi ty [10]. However ,  it is a noteworthy fact  that some  known 
PDE inhibitors do not affect  the co rona ry  circulat ion.  

In the study of the mechan i sms  of the co rona ry  di lator  action of neurohormone  C it is important  to d is -  
cove r  whether  re laxa t ion  of the musc les  of the co rona ry  v e s s e l s  a r i s ing  under  the influence of the neurohormone  
is connected with inhibition of PDE. 
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