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The problem of the neurogenic or myogenic mechanism of vascular  reactions in response to the rap-  
id in t r a -a r t e r i a l  injection of hypertonic sodium chloride solution remains  unsolved. Interest  in this p r e s -  
so t  vascular  reaction (sometimes changing into depressor} is maintained by its s imilar i ty  to the vascular  
reaction to stretching of the ar ter ia l  sys tem by an increase  in in t ravascular  p r e s su re  [6]. 

These react ions are known to be blocked by certain agents (Novocain, asphyxia, hypercapnia) not 
preventing the action of adrenalin and noradrenalin.  At the same time, the vascular  react ion to hypertonic 
NaC1 solution pe r s i s t s  after  administrat ion of ganglion-blocking agents (experiments of Konradi and Mus- 
yashchikova and experiments of Vil'de). This fact is evidence against the part icipation of per ipheral  r e -  
flexes relayed through the autonomic ganglia in this reaction. 

It may be assumed, however, that the p r e s s o r  reaction to in t ra -a r t e r i a l  injection of 20% NaC1 solu- 
tion is dependent not on a reflex relayed through the synapses of the ganglia, but on the action of this s t im-  
ulus on the efferent nerve f ibers or  on the peripheral  chromaffin cells.  To verify this hypothesis,  an at-  
tempt was made to study the effect of pharmacological  agents blocking adrenergic or cholinergic mediation 
on this vascular  reaction. The resul ts  of these investigations are described below. 

EXPERIMENTAL METHOD 

In acute experiments on 53 cats weighing 2-4 kg and anesthetized with urethane (1.2 g/kg), the reac- 
tions of the arterial pressure to maximally fast injection of 20~c NaCl solution (0.5 ml/kg) into the central 
end of the femoral artery were studied. 

The pressure in the carotid artery was recorded by a type EM-2 electromanometer on a type N-700 
loop oscillograph. The pharmacological agents were injected intravenously from a syringe. Bilateral vago- 
tomy and ligation of both carotid arteries were performed on the animals 30-40 rain before the experiment 
began. 

In six experiments the reaction of the vessels to injection of 20% NaCI solution were studied when the 
arterial pressure was lowered as a result of bleeding (1.5% of the body weight}. In 12 experiments, the ef- 
fect of dihydroergotoxin (DET; 0.3 mg/kg) on the fast intra-arterial injections of 20% NaCl solution was 
studied. The criterion that the action of the DET was complete was the absence or reversal of the pressor 
effect of adrenalin [i, 2, 5, 7]. This effect of blocking the adrenergic structures appeared 10-15 rain after 
the beginning of action of the DET and persisted for more than 1.5 h after its injection. 

Reserpine (Rausedil, i% solution, manufactured by Gedeon-Richter} was injected intravenously (2.5 
mg/kg) one in the course of the experiment (I0 experiments), (and intraperitoneally 2.5 mg/kg) on two suc- 
cessive days (3 experiments}. After receiving two doses of reserpine, the animals became lethargic and 
often were in a state of complete prostration. They developed bradycardia, disturbances of the gastroin- 
testinal tract and of heat metabolism, and often paralysis of the hind limbs [4, 8]. The criterion that the 
action of reserpine was complete was absence of the pressor effect of ephedrine injected intravenously in 
a dose of 5 mg per animal [3, 9]. 

In experiments with atropine the completeness of its action was determined by disappearance of the 
effect of electrical stimulation by current from a type EI-I stimulator (25 eps, 0.I msee, I mA) of the 
peripheral end of the vagus nerve and by absence of the depressor effect of intravenous injections of 
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Fig. i. Changes in arterial pres- 
sure in response to intra-arterial 

injection of 20% NaC1 solution in a 
dose of 0.5 ml/kg (A) and in r e -  
sponse to the same procedure  af ter  
injection of DET (B) or  atropine (C), 
after  bleeding (D), and against the 
background of a lowered ar te r ia l  p r e s -  
sure  af ter  injection of serpine (E). 

acetylcholine (10 and 100 #g). Atropine, in a dose of 100-1000 #g, 
completely blocked the action of 10 #g, and reduced the dep re s so r  
effect of 100 #g of acetylcholine. After  intravenous injection of 
atropine (100-4000 pg), the effect of the vagus nerve on the hear t  
and blood p r e s s u r e s  was completely abolished. 

E X P E R I M E N T A L  R E S U L T S  AND D I S C U S S I O N  

Control experiments  (6) 
injection of 20~c NaC1 solution 
tion, the p r e s s o r  reaction was 
than 1 rain, changing after the 

with repeated, rapid in t r a -a r t e r i a l  
showed that af ter  the l s t -5 th  injec-  
constant and pers i s ted  for  more  
l l th -15 th  injection into a dep re s so r  

reaction. For  this reason not more  than five injections of hype r -  
tonic NaC1 solution were given in the course  of the experiment.  

When 60 sec had elapsed after  injection of DET (0.3 mg/kg), 
lowering the blood p re s su re  to 52• of its original level (mean 
value 118 ram) not only did the amount of increase  of the a r te r ia l  
p r e s s u r e  in response to injection of 20% NaC1 solution not dimin-  
ish, but it actually increased slightly (see Fig. 1). Whereas,  be-  
fore injection of DET, the maximal  increase  of a r te r ia l  p r e s s u r e  

after  the in t r a -a r t e r i a l  injection of 20~c NaC1 solution was 119.4• af ter  10 sec and 105.4• of the 
initial level af ter  40 sec, the value of this index after  injection of DET was 122• and 112• r e spec -  
tively. The mean initial p re s su re  before injection of DET was 118• mm and 94• mm after  injection. 

The intravenous injection of reserp ine  (2.5 mg/kg) lowered the blood p r e s s u r e  on the average by 
49• mm (initial level 132 ram). After a single injection of reserpine  in response to the in t r a -a r t e r i a l  
injection of 20% NaCI solution, the cha rac te r  of the p r e s s o r  reaction was maintained (maximal increase  of 
blood p r e s s u r e  11• ram), while af ter  40 sec this react ion changed into a dep re s so r  react ion (--9.2• 
ram). These experiments are  i l lustrated in Fig. 1C, D. Similar results  were obtained in experiments  with 
the pre l iminary  intraperi toneal  injection of reserpine .  In two experiments,  af ter  its injection, the reaction 
to i n t r a -a r t e r i a l  injection of 20% NaC1 solution was reproduced after  pre l iminary  bleeding (1.5~c of the 
body weight) and was compared with the react ion of the vesse ls  to in t r a -a r t e r i a l  injection of 20% NaC1 so-  
lution, also ca r r i ed  out against  the background of an a r te r ia l  p r e s s u r e  lowered by bleeding (6 experiments) 
before injection of the solution. As Fig. 1 shows, when the a r te r ia l  p r e s su re  was lowered, the p r e s s o r  r e -  
action to in t r a -a r t e r i a l  injection of 20~c NaC1 solution was considerably increased in strength both before 
and after  injection of reserpine .  

After the intravenous injection of atropine (500-1200 #g), causing prac t ica l ly  no change in the blood 
p ressure ,  the react ion of the vesse ls  to the in t r a -a r t e r i a l  injection of 20% NaC1 solution was almost  indis-  
tinguishable f rom that found before blocking of the muscar ine- l ike  cholinergic system (see Fig. 1C). Ad- 
mittedly this react ion developed ra ther  more  slowly than before the injection of atropine. After  injection 
of 150-300 #g atropine this react ion was pract ica l ly  indistinguishable f rom the preceding reaction.  

The pers i s tence  of the p r e s s o r  effect caused by rapid injection of hypertonic NaC1 solution into the 
central  end of the femora l  a r t e ry  af ter  blocking of the adrenergie  mechanisms by DET and reserp ine  
showed that these mechanisms play little or  no par t  in the react ion under investigation. 

On the basis  of their  experiments ,  Burn and Rand suggest that the sympathetic f ibers  themselves  
(and not only their  effectors),  may be st imulated by an adrenergic  mechanism.  The pers i s tence  of the 
vasocons t r ic to r  reaction after  injection of atropine indicates that in the case under considerat ion this mech -  
anism likewise cannot play an important  role.  

The experiments  fur ther  showed that against the background of blocking of the p r e s s o r  action of 
adrenalin by DET the reactions to fast  i n t r a -a r t e r i a l  injections of 20% NaC1 solution remained p r e s s o r  and 
actually increased  slightly in magnitude. 

Consequently, the vascular  react ion to the rapid in t r a -a r t e r i a l  injection of 20% NaC1 are connected 
with neither adrenergic  nor  cholinergic mechanisms.  There is, therefore,  ve ry  little evidence for  a s s u m -  
ing that any per iphera l  nervous mechanism is involved in this Vascular reaction.  Although G. P. Konradi 

695 



submitted as one of his hypotheses  that the ves se l s  of a mechan i sm of pe r iphe ra l  ref lex type par t ic ipa te  
in the reac t ion  under  considerat ion [6], the resu l t s  of the exper iments  descr ibed  in this pape r  and c a r r i e d  
out at Konrad i ' s  suggestion make this conclusion ex t r eme ly  improbable .  

The react ion  of the smooth muscu la tu re  of the ve s se l s  to hypertonic NaC1 solution, and also, p rob -  
ably, i ts  reac t ion  to s t re tching a re  evidently m o r e  co r rec t ly  regarded  as myogenic.  
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