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Abstract

Using constant flow perfusion from 4 to 6 mI/min of thu AV ncde artery,

the effect of endotoxin was investigated in six vagotomized dogs in situ. All

preparations readily demnstrated AV block followinq injection of 1 hg of

acetylcholine. AN? block was observed in 2 out of 6 dogs at a dose of 1 mi/4 sec,

in 1 out of 6 at a plasma concentration of 20 Pg/ml and in 2 out of 3 at a

plasma concentration of 200 wg/ml. Endotoxin-induced AV block was not influenced

b:' treatment with atropine. Endotoxin pretreatment of 1 mg or 10 or 20 ig/ml

did not affect acetylcholine-induced AV block and norepinephrine-induced nodal

rhythm.

Introduction

The effect of endotoxin on cardiac function has been discussed by many

3 investigators (1, 4, 13). Kutner and Cohen (9) showed that endotoxin did not

affect mryocardial contractility of the cat papillary ruiscle preparation. More

n uI recently Hinshaw et al. (6) d6 monstrated that endotoxin at doses sufficient to

induce shock did not influence cardiac function, left ventricular contractile

force and oxygen uptake. We (2) also reported that concentrations of endotoxin

SIequivalent to those producing shock when given intravenously did not affect the

S-A pacemaker activity although larger amounts of endotcxin induced a slight

negative chronotropic effect, using the in situ perfusion method of the sinus

node artery of dogs. On the other hand, heart conductivity has not been inves-

tigated although it has an inportant role on heart functicn in case of cardiac

I [arrhythmia. Siegel et al. (14) and Bell and Thal (16) have demonstrated myo-

cardial failure in septic shock in patients. The present study was designed

I to investigate the effect of endotoxin on AV conductivity, using the direct

in situ perfusion method of the AV node artery of dogs under constant flow

rate (3, 12).
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On the other hand, a single injection of endotoxin at doses of 100 Lo 300

iig did not affect AV conductivity in FCG recordings. The injection of I mq oF

endotoxin induced PR prolongation more than 30% in 2 out of 6 dogs. High•r

plasma concentration above 20 jq/ml of endotoxin occasionally inducted a nega-

tive drcaotropie effect and PR interval was gradually restored to its initial

levul within 5 minutes (Fig. 2).

In one case out of six, second degree AV block, 2:1 block, was observed.

In one instFnoe, a higher concentralLion of endotoxin (200 -ig/ml) did nut in-

duce PR prolongation although 1 i'g of acetylcholine easily caused an AV block.

Atropine, 30 jig, blocked the effect of acetylcholine given into the AV node

artery but did not prevent the AV block induced by endotoxin. The data is

sunmmarized in Table I.

Effect of endotoxin on aoetylcholine and norepinephrine. Endotoxin did

not modify the effect of acetylcholine as shown in table I.

Norepinephrime, 0.3 to 1 ug, induced AV nodal rhythm constantly when given

into the AV node artery. This effect of norepinephrine, also, was not affect by

treatment with a large amount of endotoxin administered into the AV node artery

(Fig. 3). Response to norepinephrine was prevented by treatment with 10 jg of

propranolol injected into the AV node arterial inflow.

Discussion

it is generally believed that the anatomical region with the greatest delay

in the transmission of impulses is a narrow zone at the atrial margin of the AV

node and this region has the lowest electrical threshold. It has been mentioned

that AV block occurs in the fibers of the upper or atrial portion cf the AV node,

whether it is caised by acetylcholine, hypoxia, high stimulus rate or a onbina-

tion of these factors (7). Luxrb et al. (11) described that the posterior artery =
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Methods

Six mongrel dogs weighing 10 to 15 kg were Liscl. The animals were aneostinh-

tized with intravenous sodi=m pentobarbital, 30 rj/kg, and trachcotomi zex for

the artificial respiration by a }karvard respirator. 'The chest was opened through

the 5th right intercostal space and the heart was kept in its original position

by making a pericardial cradlr. Both vagi were cut at the midcervical level.

Ille posterior septal artery, iLe., so-called "AV node artery" was cannulated

and perfused with its blood introduced from the left carotid or the femoral

artery under oonstant flow rate of 4 to 6 ml/hdn for keeping the correct plasma

concentration of endotoxin. The preparation used for perfusion of the canine

AV node artery was described in previous papers (3, 12). Systemic blood pres-

sure in the feworal artery was continuously reasured by a Grass Polygraph re-

corder. The degrees of AV block were recorded by use of lead II of ECG at the

paper speed of 25 or 50 mm/sec, Sodium heparin, 500 U/kg, was given intravenously

at the beginning of the perfusion and 200 UJ/kg was added at 1-hr intervals. The

fcorpounds used were acetylcholine chloride, atropine sulfate, dl-norepinephrine

hydrochloride and dl-propranolol hydrochloride. These coupounds were injected

"by use of a microinjector at a volume of 0.01 to 0.05 ml in a period of 4

secorrds. The injection of 0.1 to I ml of saline or 5% glucose solution did notS I

j induce any renarkable dromotropic effect. Endotoxin (Difco, Escherichia coli)

suspended in 5% glucose was given into the AV node artery by a mnicroinjector,

an injector of 1 m. or an infusion purrp (Harvard Apparatus).
£

j Results

Effect of acetylcholine and endotoxin injected into the AV node artery.

When a single dose of I to 10 ig of acetylcholine was injected into the AV node

artery, AV block was characteristically observed on ECG re. ordings as shown in

fiqure 1.

9!
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AV node artery passed anteriorly to the left and inferior to the terminat ion of

the coronary sinus. It passed inferior to the AV node and closely fol].o- thn

course of the bundle of His. In the present study, AV conduction block was

readily elicited by 1 to 10 W of acetylcholine but no conduction disturbance

was observed at a plasma concentration of 1 pg/ml of endotoxin (inducing shock
4

in the animl). Endotoxin at a plasma concentration of 10 Pg/rl occasionally

induced PR prolongation. In a previous paper the effect of endotoxin on pace-

maker activity of the S-A node was demonstrated, using the direct perfusion

method of the canine sinus node artery (2). Endotoxin did not induce a chrono-

tropic effect at a plasma concentration level inducing shock, and at higher

doses it produced a slight negative chronotropic response. More recently,

Hinshaw et al. showed that endotoxin has no detrimental effect on the isolated

heart perfused by a donor dog (6).

On the other hand, Solis and Downing (15) and Kadowitz and Yord (8) re-

ported that endotoxin influenced ventricular contractility when given intra-

venously. I 2fer et al. reported that the electrical and mechanical performance

of papillary muscles isolated from cats in late postoligemic shock were signi-

ficantly impaired (10). They and other investigators (5) hypothesized the

presence of toxic factor in the plasma of animals in shocAk which depressed the

heart. In the present study, endotoxin had no significant drcmtropic effect

in dogs except in high concentrations.

j IEndotoxin has been shown to increase the vascular reactivity to catechola-

mines by Zweifach et al. (17). More recently, Bhagat et al. reported that endo-

toxin pretreatment reduced the sensitivity to norepinephrine in the isolated

atrial muscle of the guinea-pig (1). In this study, endotoxin treatment did

not reduce the response to norepinephrine. So. it is suggested that endotoxin

q •does not modify an action of norepinephrine directly, but it may indirectly

affect the heart.
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