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Comparative Reactivity of Isolated Surviving Coronary Arteries to 
L-Epinephrine and L-Norepinephrine.* (18159) 

DURWOOD J. SMITH AND JOSEPH W. COXE. (Introduced by William S. McCann.) 
From the Departments of Medicine and Physiology, University of Rochester School of Medicine 
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The comparative reactivity of isolated sur- 
viving coronary arteries to l-epinephrine and 
l-norepinephrine h,as not been determined. 
Recorded observations on the coronary flow 
response to norepinephrine include Ithe per- 
fused hearts of rabbits(l), cats (1,Z) and 
dogs(3) as well as the dog heart-lung prepa- 
ration( 2 )  anld the dog using the rotameter (4). 
All of these studies have demonstrated an in- 
crease in coronary blmd flow associated with 
a concomitant increase in heart rate and ampli- 
tude of contractions( 1-3). As pointed out by 
Folkolw(3) , in these studies it is difficult to 
determine whether true vasodilation has oc- 
curred, or whether the observed increase in 
coronary flow is due solely to the increased 
activity of the heart muscle. By these present 
studies of the isolated coronary arteries we 
have endeavored to determine whether l-nor- 
epinephrine and epinephrine have a direct 
vasodilating action on these vessels. 

Experimental Procedure. The coronary 
arteries of healthy slaughtered swine were ex- 
amined by the angioplethysmokymographic 
technique of Smith and Syverton ( 5 , 6 ) .  The 
vessels were removed and mounted in the ple- 
thysmograph and perfused with Tyrode's solu- 
tion until the arterial wall had assumed a cer- 
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tain degree of tone. The artery was then 
tested with 1-epinep hrine (Win t hrop- S tearns ) 
and 1-norepinephrine (kindly supplied by Win- 
throp-Stearns) by injecting test doses of 
usually 50 y of the drugs into the perfusate. 
This provided a stimulus of 5 parts per mil- 
lion for 15 seconds under these experimental 
conditlions. Variation in the dosage down to 
1 x did not change the type of reaction 
observed. Volume changes of the artery were 
recorded as a measure of constriction or dila- 
tion. 

Results. Eleven coronary arteries which had 
during perfusion assulmed a certain degree of 
tone have been tested with 1-norepinephrine. 
In  each instance vasodilation resulted. Fig. 1 
illustrates a typical experiment (No. 7 28). In 
4 instances it was possible to compare the 
degree of vasodilation produced by l-epine- 
phrine and 1-norepinephrine in the same ves- 
sel by measurement of the areas of the rtac- 
tions recorded by a planimeter. These mea- 
surements expressed in square centimeters are 
recorded in Table 1. 

Discussion. 1-epinephrine and l-norepine- 
phrine cause vasodilation of the isolated sur- 
viving coronary arteries of swine. In those 
instances when it was possible to compare the 
effects of similar test doses of 1-epinephrine 

FZG.  1. 
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tive study of vasodilation produced by similar 
(50 y) test doses of L-epinephrine and L-nor- 
epinephrine. 
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TABLE I. Comparative Vasodilation of Coronary 
Arteries to  L-epinephrine and L-norepinephrine. 

Exp. L-epinephrine L-norepinephrine 

3.5 
10.0 
10.5 
5.8 

and 1-norepinephrine the nor compound pro- 
duced vasodilation about 2% times greater 
than I-epinephrine as measured by this 
technique. The molecular weight of nor- 
epinephrine is 92.3% that of epinephrine 
hence these studies were not accomplshed on 
a strictly equimolecular basis, yet the differ- 

ence in reactivity far exceeds the probable 
difference attributable to differing molecular 
welights. 

Summary. 1. l-norepinephrine and l-epine- 
phrine produce vasodilation of the isolated sur- 
viving coronary arteries of swine. 

2. l-norepinephrine produces about 2% 
times the degree of vasodilation produced by 
1-epinephrine in the same artery in the same 
dose. This difference exceeds the antioipated 
difference attrilbutable to differing molecular 
weights. 
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Xormal rats, when fed on a niacin deficient 
diiet, probably synthesize sufficient niacin or 
niacin-l.ike compounds to carry on normal 
metabolic processes, providing the diet con- 
tains adequate amounts of protein ( 1-3). 
However, when excessive amounts of niacin 
are given to diabetic rats or to normal fasting 
rats, a marked ketonuria is produced, resulting 
presumably from some alteration in the metab- 
olism of fat(4-5). The present work is con- 
cerned with a comparison of the ketogenic ac- 
tion of niacin, niacinamide and the alcohol of 
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niacin (Roniacol) in the non-fasting diabetic 
rat. 

Experimental. Twenty-one adult male rats 
of the Long-Evans strain, 8 to 10 months of 
age, were used. After the rats had been fasted 
for 48 hours, diabetes was produced by a 
single sulbcutaneous injection of 125 mg of 
alloxan/kg body weight. All of the rats were 
diabetic for at  least 2 months before the ex- 
periment was started and most of the animals 
showed a severe diabetes. Qualitative urinary 
acetone body determinations were made daily 
by the sodium nitm-prusside method, which 
gave an estimation of the degree of ketonuria. 
In the conditions of this experiment, each rat 
acted essentially as its own control. 

Effect of niacin compounds when 10% fat 
diet waS used. Initially, the animals were 
given the basal dietf(5) fur several days in 
order to determine a baseline for the excretion 
of urinary acetone bodies. After this was 
established they were fed an experimental diet 
which consisted of the basal diet with 0.1% 

t The basal synthetic diet contained 10% fat, 
18% protein, 70% carbohydrate with essential vita- 
mins and minerals. 


