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atropine. A part of the stimulatory action of gastrin appears 
to be of a histaminergic nature, since acid responses to 
pentagastrin were antagonized by a" histamine H2-antagon- 
ist, cimetidine, as shown in this and previous studies 8. A 
further possibility for the gastrin-induced stimulation con- 
sists of a cholinergic pathway. Goto and Watanabe 9 report- 
ed that the tetragastrin-induced acid secretion was inhibited 
by atropine in the isolated amphibian gastric mucosa 
preparation. Similar results were found in our study. Direct 
evidence of the release of acetylcholine by gastrin in the 
stomach is still absent; however, the possibility should not 
be considered to be completely excluded. Benneth l~ found 
that in the guinea-pig ileum the contraction produced by 
gastrin is caused by the release of acetylcholine and that it 
could be abolished by hyoscine. Gregory and Tracy H 

demonstrated that atropine reduced the motor effect of 
gastrin on the stomach and jejunum of the dog. Vizi 
et al. n'13 showed that gastrin released acetylcholine from 
the myenteric plexus in the guinea-pig ileum. The structure 
of the parasympathetic autonomic innervation (Auerbach's 
and Meissner's plexi) is almost uniform in the alimentary 
tract. As shown in in vivo and in vitro studies, atropine 
inhibits pentagastfin-stimulated acid secretion 14,15. In the 
isolated whole stomach of the mouse, gastrin-induced acid 
secretion was also inhibited by atropine but not by hexame- 
thonium, suggesting that the acid stimulatory effect of 
gastrin on the stomach is partly mediated via acetylcholine 
which is released from the postganglionic parasympathetic 
nerves. 
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Summary. The results observed in this work support the view that coronary perfusion pressure affects ventricular per- 
formance independently of metabolic effects; a mechanism operating in beat-to-beat regulation is proposed. 

The depressant effect on contractile force produced by 
myocardial undernourishment secondary to ischemia or 
hypoxia is well known. Effects of coronary perfusion pres- 
sure on ventricular performance apart from those due to 
tmfulfilled myocardial metabolic requirements are not as 
well established. Therefore, we investigated the influence 
of perfusion pressure on ventricular performance and our 
results seem to confirm that coronary perfusion pressure by 
itself does affect ventricular contractile function. 
Methods. Studies were performed in the isolated metaboli- 
cally supported canine heart preparation described by 
others 2. The heart was perfused with blood derived from 
the femoral artery of a support dog to a reservoir whose 
height was adjusted to maintain a perfusion pressure of 
100 mm Hg. Coronary venous outflow returned from pul- 
monary artery to the support dog and a catheter was in- 
serted through the apex of left ventricle to drain thebesian 
flow. Through a small right atrial incision a total atrio- 
ventricular blockade was induced by injecting 0.3-0.5 ml of 
formalin 10% in the region of the A-V node and ventricular 
pacing was maintained at the lowest frequency attainable 
(mean+ SD= 65+ 11 beats/min). The mitral apparatus was 
excized and a soft distensible lhtex balloon attached to a 
coupling cannula was maintained in the left ventricle. The 
cannula was connected to a P23Db pressure transducer and 
the balloon was filled with saline until a systolic pressure of 
70-80 mm Hg was obtained. To test the influence of per- 
fusion pressure on myocardial performance, the line of 

coronary perfusion was occluded during 10-30 sec and, 
thereafter, suddenly released. The sole influence of per- 
fusion pressure on cardiac performance was analyzed by 
comparing pressure developed (DP) by 2 successive beats: 
the last one that occurred during underperfusion and the 
first one following the release of the coronary line. 
Results and discussion. In order to prevent misinterpreta- 
tion of the results strict attention was paid to the possible 

Effect of coronary perfusion pressure on ventricular performance 

Experiment At A B Percent* 
(sec) (ram Hg) (ram Ug) 

1 0.5 34 46 + 35 
2 0.4 54 67 § 24 
3 0.5 42 58 + 38 
4 0.5 46 53 + 15 
5 0.9 49 62 + 26 
6 0.7 30 37 + 23 
7 0.8 39 51 +31 

Mean_ SD 0.61+0.18 42.0_+8.4 53.4_+10.0 +27.4+7.8 

At: time elapsed from the relief of coronary perfusion line to the 
onset of the next ventricular contraction; A: developed pressure 
of the last contraction occurred during occlusion of coronary 
line; B: developed pressure of the 1st beat occurred after relief 
of coronary perfusion; * percentual difference between B and A. 
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ejection of the balloon through the aortic valve during the 
fall of perfusion pressure due to clamping. Ejection was 
identified by a wide pulse of the perfusion pressure induced 
by the volume change in the small capacitance segment of 
the remainder aorta provoked by the herniation of the bal- 
loon; experiments in which this occurred were discarded. 
The table shows the data of  7 analysed experiments: DP 
of the systole following coronary release was 27.4+7.8% 
higher than the underperfused beat and this effect was ob- 
served 0.61+ 0.18 sec after coronary release. The figure il- 
lustrates a representative example. 
Our results strengthen the view that a physical factor must 
be considered in determining ventricular performance 
when coronary perfusion pressure changes, regardless of 
the intervening myocardial nourishment. 

100 - 

~ '  5o 
E 
E 

r CPP 

i t . . _ _ . _ _ l  

1 sec 

~ D p  

Effect of sudden elevation of coronary perfusion pressure (CPP) 
on developed pressure (DP) of isovolumetric canine left ventricle. 

The mechanism by which perfusion pressure can affect car- 
diac performance is not yet established. Some of the pos- 
tulated hypotheses imply an improvement of the metabolic 
cardiac support by modifications of myocardial blood 
flow 3 5. It seems reasonable to assume that these mecha- 
nisms cannot account for the change in ventricular perfor- 
mance observed in our experiments, since the time which 
elapsed from the increase of coronary perfusion pressure to 
the improvement of cardiac performance was certainly not 
sufficient to permit metabolic accomodation. Our results 
can be understood only on the basis of a mechanism in- 
volved in beat-to-beat regulation. The Sole theory in accor- 
dance with our data is that proposed by Arnold et al. 6, 
namely the 'garden hose effect'. According to this proposal, 
increase in intravascular pressure distends myocardial ves- 
sels resulting in stretching of surrounding myocardial 
fibres. Improvement of contractile function in this way 
must be related to the Frank-Starling mechanism. 
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Effect of potassium on isolated bovine facial and human saphenous veins 
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Summary. A moderate elevation of external (K~) (5-10 raM) induces relaxation in bovine facial and human saphenous 
veins. A further increase of ( I~ )  leads to biphasic reactions (relaxation followed by contraction). Concentrations of (K~-) 
higher than about 15 mM cause contractions only. The potassium-induced relaxation may be explained by the stimula- 
tion of  an electrogenic sodium pump. 

Recently, the multiple physical and chemical factors that 
affect vascular responsiveness were reviewed by Altura and 
Altura 1. Referring to earlier work from our laboratory 2, 
they wrote that our 'studies with bovine facial veins failed 
to demonstrate an alteration in resting tension when (K~-) 
was changed from 2.6 to 15 mM'. In some experiments with 
animal and human veins performed since then, we found, 
however, that upon elevation of external potassium (K~-) 
a relaxation, a biphasic reaction (relaxation followed by 
constriction) or merely constriction may result. The state- 
ment given above was based on results obtained with large 
veins (diameter from 5-10 ram). In our more recent experi- 
ments, veins of  a smaller size (2-3 ram) were used. 
Methods. The experiments were performed on helical strips 
of 50 isolated bovine facial veins and 5 human saphenous 
veins. The human vessels were obtained from patients un- 
dergoing surgery. The vessels were mounted in a double- 
walled chamber in which the ambient air was kept at 
37.5 ~ by circulating warm water and rinsed continuously 
by physiological salt solution having the following compo- 
sition (in mM): KC1, 2.68; NaCI, 136.88; MgC12, 0.49; 

cac12, 1.36; NaHCO3, 11.88; NaH2PO4, 0.32; Glucose 8. All 
solutions were aerated with 95% 02 and 5% CO 2. The po- 
tassium content was increased or decreased by replacing 
NaC1 with KC1 on an equimolar basis. After applying a 
resting tension to the strips, an equilibration period of  1-2 h 
was allowed to elapse before starting the experiments. The 
tension of the strips was recorded isometrically. The drug 
used was #-methyldigoxin (Boehringer Mannheim). 
Results. The effect of potassium on bovine facial veins is 
shown in figure 1. It can be seen that an elevation of the 
potassium concentration in the bathing medium initially 
produced a relaxation with a maximum at about 7.5 mM. 
The amplitude of the relaxation decreased when the potas- 
sium concentration was augmented and at about 15 mM 
K + the response became biphasic. The exposure of  the 
bovine facial veins to 30 mM K + caused a rapid contraction 
preceded by a small, initial relaxation. In most preparations 
spontaneous mechanical activity was observed (figures 1-3). 
On account of our own results 2-4 and of those of other in- 
vestigators 5 it has been suggested that potassium-induced 
vasodilation results from stimulation of membrane Na-K- 


