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THE ADENYLATE CYCLASE ACTIVITY IN HEART MEMBRANES FROM NORMOTENSIVE 
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TOPHE, The adenylate cyclase aciivity in heart membranes from normotensive and spontaneously hyperiensive rats, after 
chemicat sympathectomy, suggests the présence of presynaptic secretin receptors, European J. PharmacoL 93 (1983) 
271276. 

Normotensive (WKY) and spontaneously hypertensive (SHR) maie adult rats were sacrificed 2 and 3 weeks after 
6hydroxydopamine treatment. Untreated WKY and SHR rats served as controls. In rat heart membranes from WKY 
rats, 6hydroxydopamine treatment increased guanosine 5'0(23imido)triphosphate (Gpp(NH)p) , NaF, D,Liso
proterenol and glucagonstimulated adenylate cyclase activities by 1838% while secretin stimulation was unaffected. 
In heart membranes from SHR rats, Gpp(NH)p, NaF, D,Lisoproterenol, or glucagon stimulation of the enzyme was 
similarly increased by 1438% whilst the low secretin responsiveness which is characteristic of thèse animais decreased 
even further (by 2447%). Thèse results are consistent with: (1) an up régulation of postsynaptic /8adrenergic receptors 
coupled to adenylate cyclase after degeneration of adrenergic nerves, and (2) a differential response of secretin 
receptors coupled to adenylate cyclase in the two strains of rats: there was no change in WKY rats and a decreased 
response in SHR rats. The possible présence and contribution of presynaptic secretin cardiac receptors is considered. 

Spontaneously hypertensive rats Adenylate cyclase 6Hydroxydopatnine Isoproterenol 
Presynaptic receptors Secretin Glucagon Heart 

1. Introduction 

W e recen t ly de sc r ibed the p r é s e n c e in the ra t 
h e a r t of a s ec re t in  s t imu la t ed a d e n y l a t e cyclase 
System ( C h â t e l a i n et al., 1980b). T h e secret in re
s p o n s i v e n e s s of t he enzyme was f o u n d to be 
severely a n d speci f ica l ly i m p a i r e d in s p o n t a 
neous ly h y p e r t e n s i v e ( S H R ) ra t s f r o m the O k a m o t o 
s t r a in ( C h â t e l a i n et al., 1979; C h â t e l a i n et al., 
1980a), th is a l t é r a t ion be ing c o n c o m i t a n t wi th the 
d e v e l o p m e n t of h y p e r t e n s i o n ( C h â t e l a i n et al., 
1980a), no t p r e v e n t e d by a n e f f i c ien t a n t i h y p e r t e n 
sive t r e a t m e n t ( C h â t e l a i n et al., 1981), a n d r ep ro 
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d u c e d in no rmo tens ive W K Y ra t s b y r e p e a t e d 
in j ec t ions of i sopro te reno l ( C h â t e l a i n et al., 1982). 
T h è s e f ind ings a r e cons i s t en t w i th the h y p o t h e s i s 
t h a t the cha rac t e r i s t i c h y p e r a c t i v i t y of t h e 
n o r e p i n e p h r i n e p a t h w a y of t he a u t o n o m i e sys t em 
in spon taneous ly hype r t ens ive r a t s ( S a a v e d r a et 
al. , 1978; Ekas a n d L o k h a n d w a l a , 1981) c o n t r i b 
u t e s to the reduced secre t in r e spons ivenes s of the i r 
c a r d i a c adeny la te cyclase. 

T h e physiological role(s) of secre t in in r a t h e a r t 
a n d the ana tomica l loca l iza t ion of secre t in recep
to r s c o u p l e d to a d e n y l a t e cyclase a r e u n k n o w n . In 
t h e p r é sen t s tudy, the pre a n d / o r p o s t s y n a p t i c 
loca l iza t ion of secre t in r ecep to r s in the h e a r t of 
n o r m o t e n s i v e Wis t a r K y o t o ( W K Y ) a n d S H R ra t s 
w a s examined . F o r this p u r p o s e , r a t s we re t r e a t e d 
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TABLE 1 

Adenylate cyclase activity in cardiac membranes from normotensive (WKY) and spontaneously hypertensive (SHR) rats untreated or 
treated with 6-hydroxydopamine 2 and 3 weeks before sacrifice. Results were expressed in pmol cyclic A M P formed m i n " ' • mg 
p r o t e i n " ' and are the mean + S.E.M. from 10 animais. The values obtained in the présence of D,L-isoproterenol, glucagon. and 
secretin were calculated after subtraction of the unstimulated value obtained in the présence of 10"^ M GTP. 

Rats 

Post treatment 
period 

Normotensive WKY Spontaneously hypertensive SHR Rats 

Post treatment 
period 

Controls Treated Controls Treated 

Rats 

Post treatment 
period 

Controls 

2 weeks 3 weeks 

Controls 

2 weeks 3 weeks 

Basai 36.6 32.9 38.0 28.4 23.6 25.8 
± 1.8 ±2 .0 + 1.9 ±1 .7 ±1 .5 ±1 .9 

Gpp(NH)p 1 0 " " M 152.8 151.3 189.5 " 93.7 97.5 111.5° 
+ 8.3 ± 7 . 2 ± 9 . 0 + 4.3 ± 5 . 0 ±6 .3 

N a F 10"^ M 398.0 422.0 485.0" 279.3 301.6 323.9° 
± 12.0 ± 18.2 ± 2 0 . 0 ± 12.0 ± 16.0 ± 13.0 

G T P 10 ' M 42.3 40.9 47.4 32.2 31.6 32.8 
+ 3.0 ± 2 . 3 ± 3 . 2 ±2 .0 ±1 .8 ± 3 . 0 

G T P M and 104.2 122.9° 136 .5 ' 55.6 71.6° 76.7° 

D,L-isoproterenol 10" ' ' M + 6.2 ±6 .1 + 8.5 + 3.0 ±3 .5 + 4.0 
G T P 1 0 " ' M and 74.4 102.7 " 93 .7" 36.2 41.3 » 47.8° 

glucagon 1 0 " ' M ± 3 . 9 ± 7 . 3 ± 4 . 8 ± 3 . 2 ±2 .0 ±2 .5 

G T P 1 0 " ' M and 89.8 96.9 98.8 19.9 10.6° 15.1 
secretin 3 10 " ' M ± 6 . 0 + 5.3 ± 4 . 8 ± 1.5 ± 0 . 9 ±1 .1 

° Indicates values significantly différent (P < 0.05) from the corresponding control values using Student 's t-test on unpaired values. 

NORMOTENSIVE RAT5 ( W K Y ) HYPERTENSIVE RATS ( S H R ) 
en 
E 

LOG S E C R E T I N C O N C E N T R A T I O N ( l o g M ) 

Fig. 1. Dose-effect relationship of secretin on cardiac adenylate cyclase activation of normotensive W K Y (left panel) and 
spontaneously hypertensive SHR rats (,righipanel). Heart membranes f rom control rats ( O ) were compared to those from rats treated 
with 6-hydroxydopamine 2 weeks ( • ) or 3 weeks (A) before sacrifice. The results, expressed as pmol cyclic A M P produced • m i n " ' • mg 
p r o t e i n " ' over the basai value, were the means of duplicate déterminations on heart membranes from 10 animais. 



w i t h 6 - h y d r o x y d o p a m i n e in o r d e r t o d e s t r o y 
spec i f i ca l ly t h e c a t e c h o l a m i n e r g i c n e r v e e n d i n g s 
( K o s t r z e w a a n d J a c o b o w i t z , 1974; Sachs a n d J o n s -
son , 1975). T h e c a r d i a c seç re t in r e c e p t o r s c o u p l e d 
t o a d e n y l a t e cyc l a se w e r e e v a l u a t e d 2 a n d 3 weeks 
a f t e r the i n j e c t i o n s . Basa i , G T P - , g u a n o s i n e 5 ' - 0 -
( 2 - 3 - i m i d o ) - t r i p h o s p h a t e ( G p p ( N H ) p ) - , N a F - , iso-
p r o t e r e n o l - a n d g l u c a g o n - s t i m u l a t e d a d e n y l a t e 
cyc lase ac t iv i t ies se rved as r é f é r e n c e . 

2. Materials and methods 

2.J. Animais 

T h e m a i e S H R r a t s u s e d w e r e d e r i v e d f r o m t h e 
O k a m o t o s t r a in ( C p H j b ) i n b r e d in o u r l a b o r a t o r y 
f o r 10 y e a r s a n d w e r e a g e d 15 w e e k s at t h e beg in -
n i n g of t h e e x p e r i m e n t . N o r m o t e n s i v e c o n t r o l s 
( W K Y ) w e r e m a i e W i s t a r / K y o t o r a t s f r o m t h e 
s a m e s t r a in s u p p l i e d b y t h e C h a r l e s R i v e r C o m 
p a n y (St . A n t o i n e - l e z - E l b o e u f , F r a n c e ) . T h e 
a n i m a i s w e r e i n j e c t e d i n t r a v e n o u s l y (i.v.) w i th 6-
h y d r o x y d o p a m i n e ( a d m i n i s t e r e d in t w o d o s e s of 
50 m g / k g b o d y w e i g h t a t a 24 h in t e rva l ) o r wi th 
t h e vehic le o n l y . Sys to l i c b l o o d p r e s s u r e a n d h e a r t 
r a t e of t h e a w a k e a n i m a i s w e r e m e a s u r e d b e f o r e 
i n j e c t i o n s a n d eve ry w e e k t h e r e a f t e r by well t r a i n e d 
t e c h n i c i a n s u s i n g a p l e t h y s m o g r a p h i c m e t h o d re-
q u i r i n g a p n e u m a t i c p u i s e t r a n s d u c e r ( M K II I , E 
a n d M , H o u s t o n , T X , U.S .A. ) , a m e r c u r y m a n o m -
eter , a n d a me ta lUc o c c l u d i n g tail c u f f . 

T h e a n i m a i s w e r e s ac r i f i c ed 2 o r 3 w e e k s a f t e r 
i n j e c t i o n s b y d é c a p i t a t i o n a n d w e r e e x s a n g u i n a t e d . 
T h e h e a r t w a s d i s s e c t e d o u t , q u i c k l y r i n s e d in 0 .15 
M N a C l a t r o o m t e m p é r a t u r e , w e i g h e d a n d s t o r e d 
in l iqu id n i t r o g e n . 

2.2. Préparation of a particulate fraction from the 
heart 

C a r d i a c m e m b r a n e s w e r e p r e p a r e d f r o m in-
d i v i d u a l h e a r t s a s p r e v i o u s l y d e s c r i b e d ( C h â t e l a i n 
e t al., 1980b) a n d s t o r e d in l iqu id n i t r o g e n unt i l 
u s e at a p r o t e i n c o n c e n t r a t i o n of 6 m g / m l . P r o 
t e i n s w e r e d e t e r m i n e d a c c o r d i n g to L o w r y et al. 
( 1951) u s i n g b o v i n e s é r u m a l b u m i n as a s t a n d a r d . 
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2.3. Adenylate cyclase assay 

A d e n y l a t e cyclase ac t iv i ty w a s d e t e r m i n e d a s 
d e s c r i b e d prev ious ly ( C h â t e l a i n et al. , 1980b) w i t h 
m i n o r m o d i f i c a t i o n s of t h e S a l o m o n e t al. ( 1 9 7 4 ) 
p r o c é d u r e . 

2.4. Chemicals 

Cyc l i c [ 8 - ' H ] A M P ( spéc i f i e r a d i o a c t i v i t y of 24 
C i / m m o l ) a n d [ a - - ' ^ P ] A T P ( spéc i f i e r a d i o a c t i v i t y 
of 20 C i / m m o l ) w e r e o b t a i n e d f r o m t h e R a d i o -
c h e m i c a l C e n t r e ( A m e r s h a m , E n g l a n d ) a n d N e w 
E n g l a n d N u c l e a r ( D r e i e i c h , F . R . G . ) , r e spec t i ve ly . 
S y n t h e t i c secret in w a s f r o m F l u k a ( B u c k s , Swi t ze r -
l a n d ) ; p o r c i n e g l u c a g o n w a s a g i f t f r o m N o v o 
I n d u s t r i (E t s . C o u v r e u r , Brusse ls , B e l g i u m ) . P h o s -
p h o ( e n o l ) p y r u v a t e , p y r u v a t e k i n a s e , cyc l ic A M P , 
A T P ( s o d i u m sait , g r a d e I), 6 - h y d r o x y d o p a m i n e , 
a n d D , L - i s o p r o t e r e n o l w e r e p u r c h a s e d f r o m S i g m a 
C h e m i c a l Co . (St. Lou i s , M O , U . S . A . ) . G T P a n d 
G p p ( N H ) p were f r o m B o e h r i n g e r M a n n h e i m 
( F . R . G . ) . AU o t h e r r e a g e n t s w e r e of t h e h i g h e s t 
g r a d e ava i lab le . 

3. Results 

3.1. Effects of 6-hydroxydopamine treatment on body 
weight, heart weight, heart rate, and blood pressure 
in WKY and SHR rats 

T h e systol ic b l o o d p r e s s u r e (204 + 2 m m H g , 
m e a n ± S .E.M. , n = 5) a n d h e a r t w e i g h t (1 .22 + 
0 . 0 2 g) w e r e s ign i f i can t ly h i g h e r in u n t r e a t e d S H R 
r a t s t h a n in u n t r e a t e d W K Y ra t s (155 + 1 m m H g 
a n d 0 .97 + 0.03 g, respec t ive ly) . T w o w e e k s a f t e r 
6 - h y d r o x y d o p a m i n e a d m i n i s t r a t i o n a d e c r e a s e in 
b o d y w e i g h t ( — 6%), a n i n c r e a s e in h e a r t r a t e 
( + 6%), a n d an i n c r e a s e in h e a r t b o d y w e i g h t r a t i o 
(-1-7%) w e r e o b s e r v e d in S H R ra t s . T h è s e v a r i a 
t i o n s w e r e both m o d e r a t e a n d t r a n s i e n t , i .e. n o 
l o n g e r p r é s e n t a f t e r 3 weeks . T h e s a m e p a r a m e t e r s 
w e r e n o t i n f l u e n c e d b y 6 - h y d r o x y d o p a m i n e in 
W K Y r a t s (da ta n o t s h o w n ) . 
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3.2. Différences hetween adenylate cyclase activities 
in heart membranes from untreated WKY rats and 
untreated SHR rats 

C a r d i a c a d e n y l a t e cyc la se ac t iv i t i es w e r e 
eva lua t ed in the a b s e n c e of s t imulus , a n d in the 
p r é s e n c e of G p p ( N H ) p , G T P , N a F , D , L - i s o p r o -
te renol , g lucagon or secret in . T h e three h o r m o n e s 
were tes ted in the p résence of 10"^ M G T P . Since 
t he re was n o c h a n g e in the va lues o b s e r v e d in 
c o n t r e ] W K Y a n d S H R ra t s sacr i f ied 2 a n d 3 
w e e k s a f t e r in jec t ion of the vehicle, thèse d a t a 
were p o o l e d ( tab le 1 a n d fig. 1). 

Basai- , G T P , G p p ( N H ) p - a n d N a F - s t i m u l a t e d 
c a r d i a c cyclase act ivi t ies were r e d u c e d by 22, 24, 
39 a n d 30%, respect ively, in S H R as c o m p a r e d to 
W K Y rats . H o r m o n e - s t i m u l a t e d e n z y m e act ivi t ies 
were a f f e c t e d even m o r e in S H R ra ts : by 47, 51 
a n d 78%, respect ively , in the p r é s e n c e of D ,L- i so -
p r o t e r e n o l , g lucagon , a n d secret in . 

3.3. Effects of 6-hydroxydopamine treatment on 
adenylate cyclase activity in heart membranes from 
WKY rats 

T h e 6 - h y d r o x y d o p a m i n e t r e a t m e n t exe r t ed n o 
e f f ec t on basa i , G T P - s t i m u l a t e d , a n d G T P p lu s 
s ec re t in - s t imu la t ed a d e n y l a t e cyclase act ivi t ies . By 
c o n t r a s t , G p p ( N H ) p - , N a F - , D , L - i s o p r o t e r e n o l -
a n d g l u c a g o n - s t i m u l a t e d act ivi t ies inc reased b y 20-
40%. Va r i a t i ons in the p r é s e n c e of D , L - i s o p r o -
te reno l a n d g lucagon were a l r eady s ign i f i can t 2 
w e e k s a f t e r d r u g a d m i n i s t r a t i o n w h e r e a s t hose ob
served wi th G p p ( N H ) p a n d N a F were on ly signif i
c a n t a f t e r 3 weeks ( t ab le 1). T h e dose -e f f ec t re-
l a t i onsh ip s of secret in , D , L - i s o p r o t e r e n o l a n d 
g lucagon s h o w e d n o c h a n g e in the h o r m o n e con
c e n t r a t i o n requ i red for h a l f - m a x i m a l a d e n y l a t e 
cyclase ac t iva t ion (fig. 1, left p a n e l a n d d a t a no t 
shown) . 

3.4. Effects of 6-hydroxydopamine treatment on 
adenylate cyclase activity in heart membranes from 
SHR rats 

Basai a n d G T P - s t i m u l a t e d a d e n y l a t e cyc lase ac
t ivit ies were u n a f f e c t e d by the t r e a t m e n t . D , L - I s o -
p r o t e r e n o l - s t i m u l a t e d a d e n y l a t e cyclase ac t iv i ty 

inc reased a f t e r 2 weeks whe rea s G p p ( N H ) p - , N a F -
a n d g lucagon- s t imu la t ed act ivi t ies only inc reased 
a f t e r 3 weeks. At va r i ance wi th the d a t a o n 
n o r m o t e n s i v e W K Y ra t s (see above) , secre t in 
s t imu la t i on dec reased by 47 a n d 24%, respect ively, 
2 a n d 3 weeks a f t e r 6 - h y d r o x y d o p a m i n e a d m i n i s 
t r a t ion ( tab le 1). T h i s r é d u c t i o n in secre t in -s t imu
la ted adeny l a t e cyclase act ivi ty was no t a c c o m p a -
n i ed by a c h a n g e in t he h o r m o n e c o n c e n t r a t i o n 
r equ i r ed for h a l f - m a x i m a l e n z y m e ac t iva t ion (fig. 
1). 

4. Discussion 

A l t h o u g h the n o r e p i n e p h r i n e c o n t e n t of the 
m y o c a r d i u m was no t m e a s u r e d direct ly a f t e r 6-hy
d r o x y d o p a m i n e in jec t ions , ind i rec t a r g u m e n t s sug-
gest tha t the t r e a t m e n t was i n d e e d ef fec t ive in 
b o t h W K Y a n d S H R ra ts : (a) ou r e x p é r i m e n t a l 
p r o t o c o l was exact ly t he s ame as tha t ut i l ized b y 
Y a m a d a et al. (1980) w h o obse rved a 60-80% 
r é d u c t i o n in hea r t n o r e p i n e p h r i n e c o n c e n t r a t i o n 
a f t e r 2 weeks ; (b) the h igher ca rd i ac a d e n y l a t e 
cyclase act ivi ty, d e n o t e d in b o t h W K Y - a n d 
S H R - t r e a t e d r a t s b y 16-24% i n c r e a s e s in 
G p p ( N H ) p - a n d N a F - s t i m u l a t e d e n z y m e act ivi t ies 
( t ab l e 1), was of a m a g n i t u d e c o m p a r a b l e to tha t 
n o t e d by C h i u (1978) a f t e r 6 - h y d r o x y d o p a m i n e 
in j ec t ion a n d by P a l m e r et al. (1975) a f t e r surgical 
h e a r t d e n e r v a t i o n ; (c) the p r é s e n t 20-40% increases 
in i sop ro t e r eno l - s t imu la t ed e n z y m e act ivi t ies in 
W K Y - a n d S H R - t r e a t e d ra ts ( t ab le 1) were a lso 
c o m p a r a b l e to those r e p o r t e d by C h i u (1978) a n d 
in l ine wi th the inc reased n u m b e r of yS-adrenocep-
to r s obse rved a f t e r 6 - h y d r o x y d o p a m i n e t r e a t m e n t 
( N o m u r a et al., 1980; Y a m a d a et al., 1980). Fi-
nal ly , ou r e x p e r i m e n t s were c o n d u c t e d 2 a n d 3 
w e e k s a f t e r the 6 - h y d r o x y d o p a m i n e in jec t ions , a 
p e r i o d cons ide red as o p t i m a l for changes in 
h o r m o n e r ecep to r s fo l lowing c h e m i c a l d e n e r v a t i o n 
( Y a m a d a et al., 1980). 

T h e two m a j o r f i nd ings of the p r é sen t s t u d y 
we re : (1) A n increased act ivi ty of t he ca ta ly t i c u n i t 
a n d / o r the g u a n i n e nuc l eo t i de r egu la to ry site(s) of 
t h e c a r d i a c adenylate cyclase System, in r e s p o n s e 
t o c h e m i c a l d e n e r v a t i o n in b o t h W K Y a n d S H R 
r a t s ( t ab le 1). A s imilar a d a p t a t i o n of a d e n y l a t e 
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cyclase c o m p o n e n t s l oca t ed a t the i nne r f ace of 
m e m b r a n e s has a l r e a d y been m e n t i o n e d for the 
hea r t ( P a l m e r et al., 1975; Ch iu , 1978) bu t n e t in 
the cen t ra l n e r v o u s System foUowing the in t racis-
t e r n a l a d m i n i s t r a t i o n of 6 - h y d r o x y d o p a m i n e 
( S p o r n et al., 1977). T h e even g rea te r increase in 
D , L - i s o p r o t e r e n o l - s t i m u l a t e d a d e n y l a t e cyclase ac-
t ivi ty migh t ref lect a n inc reased n u m b e r of fi-
ad rene rg i c r ecep to r s i.e. a n ' u p r égu la t ion ' d u e to 
a r e d u c e d c a t e c h o l a m i n e c o n t e n t ( N o m u r a et al., 
1980; Y a m a d a et al., 1980). T h a t t he increase in 
g l u c a g o n - s t i m u l a t e d a d e n y l a t e cyclase act ivi ty was 
of the s a m e o rde r of m a g n i t u d e as tha t obse rved 
wi th D , L - i s o p r o t e r e n o l is d i f f i cu l t to exp la in : it is 
t e m p t i n g to suggest e i the r a n u p régu la t ion of 
g lucagon r ecep to r s o r a be t t e r c o u p l i n g p roces s 
b e t w e e n g lucagon r e c e p t o r s a n d the ca ta ly t i c sub
un i t . (2) T h e e f fec t s of 6 - h y d r o x y d o p a m i n e chemi -
cal d e n e r v a t i o n o n sec re t in - s t imu la t ed a d e n y l a t e 
cyclase act ivi ty d i f f e r e d dras t ica l ly f r o m those on 
D , L - i s o p r o t e r e n o l - a n d g l u c a g o n - s t i m u l a t e d en
z y m e act ivi t ies ( t ab le 1). T h e a b s e n c e of mod i f i c a 
t ion of t he secre t in r e spons iveness in W K Y ra t 
hea r t m e m b r a n e s , d e s p i t e the gênera i inc rease in 
a d e n y l a t e cyclase act ivi ty , cou ld ref lec t a re la t ive 
dec rease in the n u m b e r of secret in r ecep to r s d u e to 
t he t r e a t m e n t . T h i s h y p o t h e s i s is b e t t e r s u p p o r t e d 
b y the d a t a o b t a i n e d wi th t r ea ted S H R rats , be-
c a u s e the secret in r e s p o n s e was a l r eady i m p a i r e d 
i n u n t r e a t e d hype r t ens ive an ima i s ; in thèse ra ts , 
6 - h y d r o x y d o p a m i n e i n d u c e d a f u r t h e r sélective ré
d u c t i o n in s ec re t i n - s t imu la t ed a d e n y l a t e cyclase 
ac t iv i ty ( t ab l e 1). If w e a d m i t t h a t 6 -hydroxy
d o p a m i n e p r o v o k e d a sélect ive d e s t r u c t i o n of pre
s y n a p t i c n e r v e e n d i n g s of t he ca t echo l amine rg i c 
p a t h w a y s in the hea r t of b o t h W K Y a n d S H R ra ts 
( K o s t r z e w a a n d J a c o b o w i t z , 1974; Sachs a n d J o n s -
son , 1975), thèse d a t a m a y b e i n t e r p r e t e d in t e r m s 
of t he re la t ive a b u n d a n c e of p re - a n d p o s t s y n a p t i c 
secre t in r ecep to r s c o u p l e d t o the i r respect ive 
a d e n y l a t e cyclase Systems. In t he W K Y ra t hea r t , a 
m a j o r i t y of secret in r e c e p t o r s cou ld b e loca ted 
pos t synap t i ca l l y . By c o n t r a s t , the f u r t h e r dec rease 
in secre t in r ecep to r s a f t e r the sélect ive d e s t r u c t i o n 
of ne rve e n d i n g s f r o m c a t e c h o l a m i n e p r o d u c i n g 
n e u r o n s w o u l d b e r e n d e r e d poss ib le if there were a 
la rger p r o p o r t i o n of p r e - s y n a p t i c secre t in recep
to rs in t he u n t r e a t e d S H R ra t hea r t . 

T h i s i n t e rp ré t a t ion , s t r e n g t h e n e d by the f i n d i n g 
of pep t ide rg i c nerves in the h e a r t of a n i m a i s f r o m 
severa l species (We ihe a n d Re inecke , 1981), sug-
ges t s t ha t secretin migh t ac t as a n e u r o m o d u l a t o r 
in hea r t nerves, con t ro l l i ng the p r e s y n a p t i c re lease 
of c a t e c h o l a m i n e t h r o u g h a d e n y l a t e cyclase s t i m u 
l a t i o n (Langer , 1980). O t h e r i n t e r p r é t a t i o n s , in-
c l u d i n g /S-adrenergic c o n t r o l of p o s t s y n a p t i c 
sec re t in receptors m a y a lso be c o n s i d e r e d . A t a n y 
ra te , the présent da t a , t a k e n toge the r wi th p r e v i o u s 
i n f o r m a t i o n (Châte la in et al., 1980a, 1981, 1982), 
e m p h a s i z e the close r e l a t i onsh ip b e t w e e n jS-adren-
erg ic ne rves and secre t in r ecep to r s . 
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