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Experiments  on the super io r  cerv ica l  and caudal mesenter ic  sympathetic ganglia of cats 
showed that dopamine (DA), like noradrenalin (NA) and adrenalin (A), inhibits ch31inergic 
conduction. DA activity in the super io r  cervica l  ganglion is 2 and 3 times less respect ively  
than NA and A activity, whereas in the caudal mesenter ic  ganglion, DA is 50 times more  ac -  
tive than NA as regards  ability to inhibit cholinergic conduction. The effects of DA and NA 
in the super ior  cervica l  ganglion are  abolished by dihydroergotamine,  phentolamine, and 
haloperidol, but not by tropaphen and chloropromazine,  in the caudal mesenter ic  ganglion 
the inhibitory effect of NA is reduced by phentolamine, dihydroergotamine,  and ch lo rp ro -  
mazine but not by haloperidol.  Conversely,  haloperidol and chlorpromazine  reduced the in- 
hibitory effect of DA on cholinergic conduction in the caudal mesenter ic  ganglion, whereas 
phentolamine, dihydroergotamine,  and deseryl  were ineffective. It is postulated that the high 
level of development of the dopaminergie mechanism of inhibition of eholinergic conduction 
in the caudal mesenter ic  sympathetic ganglion may lie at the basis of DA-induced dilatation 
of mesenter ic  and renal blood vessels  and the hypotensive action of DA. 
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Dopamine (DA) lowers the a r te r ia l  blood p re s su re  in rabbits,  guinea pigs [4], and dogs [2] chiefly 
through dilatation of the mesenter ic  and renal vessels  [2, 8, 12]. In cats, a hypotensive effect of DA is 
found if its p r e s s o r  action is inactivated by blocking the vascular  e~adrenoeeptors [3]. it is unlikely that 
dopamine hypotension is due to direct  activation of dopamine receptors  of the smooth muscles  of the ves -  
sels [10], for  DA does not lower muscu la r  tone in isolated segments  of inter lobar  a r t e r i e s  of the kidneys 
o r  omentum, the abdominal aorta,  and the pos te r io r  vena cava of dogs [6, 9]. Vasodilatation in the hind 
limb of dogs induced by DA cannot be produced after  removal  of the lumbar sympathetic chain [11]. This 
suggests  that the hypotensive action of DA is exerted at the level of the sympathet ic  ganglia. DA is known 
to depress  conduction in the super io r  cervical  sympathetic ganglion [5]. However, the nature of the DA ef- 
fect on cholinergic excitation in different sympathetic ganglia has not received special  study. 

The object of this investigation was to compare  the effect of adrenalin (A), noradrenalin (NA), and 
dopamine (DA) on cholinergic excitation in the super ior  cerv ica l  and caudal mesenter ic  ganglia of cats and 
to make a pharmacological  analysis of the adrenoceptor  proper t ies  of the neurons of these ganglia. 

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

Experiments  were ca r r i ed  out on 142 cats anesthetized with a mixture of urethane (1 g,/kg) and ehlo-  
ra lose  (0.05 g/kg). The effects of A (hydrochloride), NA (hydrotartrate),  and DA (hydrochloride) on the 
function of the super ior  cervica l  ganglion were judged f rom changes in contract ions of the nictitating m e m -  
brane following injection of amines into the central  end of the divided lingual a r te ry .  Contraction of the 
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Fig. 1. Effect of NA and DA, injected before  
and after  their  antagonists into super io r  c e r -  
vical ganglion, on excitation of the ganglion 
through stimulation of preganglionic nerve or  
application of acetylehotine to ganglion. Ab- 
sc issa ,  effect of 198 gg NA or 214 #g DA (1); 
the same after  dihydroergotamine (2), halo-  
peridol (3), tropaphen (4), phentolamine (5), 
and chlorpromazine  (6) in a dose of 10 pg; 
ordinate, change in amplitude of contract ion 
of nictitating membrane  (in ~ of control  con-  
traction, taken as 100%). 

nictitating membrane was induced by stimulation of the pre- 
ganglionic nerve for 5 sec with square pulses with a fre- 
quency of 15 Hz and duration 0.5 msec, and also by injection 
of acetylcholine (iodide, 50 pg) into the lingual artery in the 
direction of the ganglion. The effects were recorded 3 and 
6 min after injection of the bioamines. 

The effect of the amines on eholinergic conduction in 
the ganglia of the caudal mesenterie plexus was studied on 
the isolated perfused ganglion [1]. Preganglionic fibers 
were stimulated with single square pulses (4 V, 1 msec). 
The action potential (AP) was recorded by platinum elec- 
trodes from the postganglionic fibers of the colic nerve and 
led to the input of a type UBP-1-02 amplifier. The ampli- 
fied signal was led to a type ]~MOF-2-01 oscilloscope with 
driven sweep. The ISE-01 pulse generator with radiofre- 
quency output attachment was used as the source of square 
pulses. Synchronization of stimulation of the preganglionic 
fiber with triggering the sweep of the oscilloscope and with 
photography was carried out by means of a "Zenit" camera 
with synchronized contact. APs were recorded 1.5-2 rain 
after injection of NA or DA in concentrations of 10-9-10 -4 
g/ml into the perfusion system. The solutions of amines 
flowed through the ganglion for 2-3 rain. 

To analyze the adrenoeeptor properties of the neurons 
of the sympathetic ganglia, catecholamine antagonists were 
used: dihydroergotamine, phentolamine, tropaphen, chlor- 
promazine, haloperidol, and deseryl. The latter were in- 
jected into the central end of the divided lingual artery in 

doses of 10 ~g 3 rain before injection of the amines,  and in the experiments on the isolated ganglion, in con- 
centrat ions of 10-1~ -5 g/ml 5 min before  addition of the amines.  

E X P E R I M E N T A L  RESULTS AND DISCUSSION 

Injection of cateeholamines into the lingual artery in a direction toward the superior cervical gang- 
lion reduced the amplitude of contractions of the nictitating membrane induced by preganglionie stimulation. 
The minimal doses reducing the amplitude of contractions by 5-10% were 10, 20, and 30 pg for A, NA, and 
DA respectively; doses inhibitingcontractionby 50~c were 75, 198, and 214/zg respectively. DA activity was 
thus only half that of NA activity and one-third that of A activity, inhibition of cholinergie conduction in the 
superior cervical ganglion was due mainly to the postsynaptic effects of the cateeholamines, for A, NA, and 
DA in doses of 75, 198, and 214 #g reduced the amplitude of contractions of the nictitating membrane by 
about 50%, regardless of whether eholinergic excitation was caused by preganglionic stimulation or by ap- 
plication of acetylcholine to the ganglion. 

As Fig. 1 shows, the inhibitory effect of NA and DA on cholinergie excitation in the superior cervical 
ganglion was abolished by dihydroergotamine, phentolamine, and haloperidol but not by tropaphen or chlor- 
promazine. 

The amplitude of the AP recorded in the postganglionic fibers during stimulation of the preganglionic 
nerves by a single pulse decreased during perfusion of the caudal mesenteric ganglion by solutions of NA 
and DA. The effect depended on the catecholamine concentration (Fig. 2). The minimal inhibitory effect 
on cholinergic conduction in this ganglion was produced by NA in a concentration of 5.10 -6 g/ml and by DA 
in a concentration of 10 -7 g/ml, i.e., DA was 50 times more active than NA in its ability to exhibit cholin- 
ergie conduction in the caudal mesenteric ganglion of the cat. In a concentration of 10 -4 g/ml, NA reduced 
the amplitude of theAP on the average by 28~:2~ and DA by 52:e14%. The inhibitory effect of NA on cho- 
linergic conduction in the caudal mesenteric ganglion was significantly reduced by preliminary perfusion 
of the ganglion by soIutions containing phentolamine, dihydroergotamine, or chlorpromazine. Haloperidol 
did not change the inhibitory effect of NA (Fig. 3). Conversely, haloperidol and chlorpromazine reduced 
the inhibitory effect of DA on cholinergic conduction in the caudal mesenteric ganglion, whereas phentol- 
amine, dihydroergotamine, and deseryl were ineffective. 
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Fig. 2. Effect of NA and DA on cholinergic conduction in caudal mesenteric 
ganglion of a cat: change in amplitude of action potentials in postganglionic 
nerve during stimulation of preganglionic nerves by a single pulse. 

Fig. 3. Effect of adrenolytics and deseryl on inhibition of cholinergic conduc- 
tion due to NA or DA in caudal mesenteric ganglion of a eat. Abscissa, antag- 
onists of bioamines: 1) phentolamine, 2) dihydroergotamine, 3) chlorpromazine, 
4) haloperidol, 5) deseryl; ordinate, difference between values of depression of 
AP amplitude under influence of amine alone and of amine injected after antag- 
onists (in % of initial value of AP). 

The resul ts  indicate that neurons of the super ior  cervica l  and caudal mesenter ic  sympathetic ganglia 
differ in their  sensi t ivi ty to DA: Neurons of the mesenter ie  ganglion are  much more  sensi t ive to DA than 
to NA, whereas neurons of the super ior  cervica l  ganglion, on the other hand, are  more  sensit ive to NA. The 
dopaminergic mechanism of inhibition of cholinergic exeitation of sympathetic neurons, described for  the 
super ior  cervica l  ganglion [7], is even more  charac te r i s t i c  of neurons of the abdominal sympathetic gang- 
lia. Part icipat ion of this mechanism may lie at the basis of the dilatation of the mesenter ic  and renal yes -  
sels induced by DA, and also of its hypotensive action. The essential  fact is that the neurolepties ha loper-  
idol and ehlorpromazine  net as antagonists of DA in the mesenter ic  ganglion, but not phentolamine and di- 
hydroergotamine,  which abolish the effects of DA on neurons of the super ior  cerv ica l  ganglion. This ex- 
plains why haloperidoI and many of the phenothiazine neuroleptics,  but not the c~ adrenoblockers ,  abolish 
DA-induced vasodilatation [3, 12]. 
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