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Interaction of diltiazem with propranolol on atrioventricular conduction and refractoriness in the dog!

M. Lievre, I. Descotes and G. Faucon®

Laboratoire de Pharmacologie Médicale, Faculté de Médecine Grange-Blanche, 8, avenue Rockefeller, F-69373 Lyon Cedex 2
(France), and Laborateire de Pharmacologie, Faculié de Médecine Alexis-Carrel, rue Guillaume Paradin, F-69008 Lyon
(France), 23 November 1981

Summary. Propranolol pretreatment (0.1 mg-kg™!) significantly increased the lengthening induced by diltiazem
(0.15 mg - kg 7'+ 0.0t mg - kg™'- min~', 20 min) of the A-H interval of His bundle potential recordings in the dog. In the
presence of propranolol, diltiazem also significantly increased the atrioventricular effective refractory period. The results
suggest the possible occurrence of AV blocks as a result of the use of a diltiazem-beta blocker combination in clinical

practice.

Calcium blockers are sometimes used in combination with
beta-adrenergic blockers to treat severe and unstable angi-
na pectoris. Such combinations have been proved to be
dangerous with verapamil®* but seem much safer with
nifedipine®. In the present study, the effects of the new
calcium blocker diltiazem were assessed in the dog in
normal conditions and after beta-adrenergic blockade by
propranotlol.

Materials and methods. 12 mongrel dogs weighing from 18
to 22 kg were anesthetized with choralose (80 mg-kg™!)
and were given dextromoramide 0.1 mg- kg~ !iv. 10 min
before control measurements. Dextromoramide was used to
restore vagal tone® which was reduced by chloralose anes-
thesia’. The atrioventricular effective refractory period
(AVERP) was then longer than the atrial ERP and could
thus be measured. The animals were intubated and venti-
lated by means of a respirator (Bird MK VIII), using a
mixture of air and oxygen. His bundle potentials were
recorded under right atrium pacing at a constant rate,
according to the technique of Sherlag®. Atrial, AV node and
ventricular ERPs were determined by the extrastimulus
method (for details, see Liévre et al.”). Mean blood pressure
was continuously recorded through a catheter percu-
taneously introduced into the right femoral artery. The
body temperature was maintained between 38 and 39 °C by
means of external heating.

The study comparing diltiazem alone and a diltiazem-
propranolol combination was made after randomization of
the animals into 2 groups. In 6 animals, diltiazem 0.15
mg - kg~ ! was injected i.v. just after control measurements
and simultaneously infused at the rate of 0.01 mg- kg~ !-
min~! for 30 min. In 6 dogs, propranolol 0.1 mg - kg™! was
administered 10 min before control measurements, fol-
lowed by diltiazem administration. Measurements were
performed before (control) and 10, 20, 30 min after the
beginning of diltiazem administration. In each series, com-
parisons of means with the control state were made by
Student’s t-test for paired values. Changes in parameters
from control values were compared between the 2 series by
Student’s t-test for unpaired values after a comparison of
variances had proved it possible.

Results and discussion. Diltiazem alone had the same effects
on AV conduction as other slow channel inhibitors®'® and
increased A-H interval (i.e. conduction time through AV
node). AVERP was not significantly increased (table).
Mean blood pressure decreased slightly but significantly
from 98.3+11.6 to 88.3+13.8 mm Hg (p <0.05). There
were no significant changes in S-A and HV intervals, heart
rate, atrial and ventricular ERPs. Propranolol lengthened
the A-H interval. The A-H interval control value was
therefore higher in the diltiazem-propranolol combination
series. The difference between control values of AVERP
was not significant. Diltiazem-propranolol combination in-

Effects of diltiazem (0.15 mg-kg~!+ 0.0l mg-kg~! min~! for 30 min) and diltiazem-propranolol combination (diltiazem, same dose,
propranolel 0.1 mg- kg™, 10 min before control measurements) on A-H interval of His bundle potential recordings and atrioventricular

effective refractory period (AVERP)

Control 10 min 20 min 30 min
A-H Diltiazem (n=6) 513+ 4.3 63.6+ 7.1 63.6+ 3.42 64.6+ 5.5°
(ms) Diltiazem + P (n=6) 920+ 9.8 1183+ 790 1150+ 8.8¢d 116.0+ 8.1°
AVERP Diltiazem (n=6) 23324375 241.6+ 328 246.6+27.8 235.0+174
(ms) Diltiazem + P (n=6) 278.3+19.9 331.6+27.0% 348.3+ 25 4ad 355.0+26.1b4

Mean values and SEM before (control) and 10, 20, 30 min after the beginning of diltiazem administration. n, Number of experiments.
2 p < 0.05; ¥ p < 0.01; ¢ p< 0.001: significantly different from control value (paired t-test); ¢ p < 0.05: comparison of changes in parameters
from their control values between the 2 series.
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creased A-H interval significantly more than diltiazem
alone (table). In the presence of propranolol, diltiazem also
increased AVERP (table). These results can be accounted
for by a potentiation of diltiazem effects on AV node by
propranolol. As control values were measured after propra-
nolol administration in the diltiazem-propranolol series, a
significant difference between the 2 series does not mean a
simple addition of effects but rather a potentiation. Propra-
nolol increases A-H interval and AVERP!! by antagonizing
the effects of released catecholamines. Calcium current is
increased by catecholamines'?, which have an effect on AV
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node opposite to that of calcium blockers'> !4, As the slight
but significant fall in blood pressure due to diltiazem
induces not only a reflex depression of vagal tone® but a
stimulation of sympathetic activity, the slow channel block-
er action on AV node is normally restricted. It is restricted
less, or not at all, in the presence of propranolol. A
potentiation might result in complete AV block with higher
doses of one or both drugs. Such a conduction defect was
not observed here in therapeutic doses™!!. It nevertheless
warns of the possible occurence of conduction troubles with
a diltiazem-beta blocker combination in clinical practice.
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Whole brain methionine-enkephalin of ethanol-avoiding and ethanol-preferring C57BL mice

K. Blum, A.H. Briggs, L. DeLallo, S.F.A. Elston and R. Ochoa
Division of Substance and Alcohol Misuse, University of Texas Health Science Center, San Antonio (Texas 78284, USA),
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Summary. These experiments systematically investigated ethanol preference in both the C57Bl/6N and C57B1/6J mice
utilizing three-choice 2-bottle preference test. In addition, these sublines were evaluated for whole brain methionine-
enkephalin levels, which were significantly lower in C57Bl/6J mice (alcohol preferring) compared to C57Bl/6N mice
(alcohol non-preferring). This finding supports the involvement of the peptidyl opiates in ethanol seeking behavior.

It is well known that mice of the C57BL family of inbred
strains are widely used in psychogenetic research dealing
with alcohol because of their generally high preference for
10% ethanol solutions in 2-bottle, ethanol vs water prefer-
ence tests'™>. Previously, certain C57BL subline mice were
found to display clear ethanol avoidance in a 2-bottle
preference test’. During routine experimentation in our
laboratory, we similarly found that C57Bl/6N mice ob-
tained from Simonsen Laboratories avoided ethanol in the
same test situation in which C57Bl/6] mice from the
Jackson Laboratories displayed a ‘C57BL-tg/pical’ high
preference for ethanol. As proposed by Poley’, the differ-
ence in alcohol preference might be due to differences in
rearing conditions between Simonsen and Jackson colonies
or genetic differences between the sublines. In terms of
genetic determinants of ethanol preference, our laboratory
proposed the ‘Psychogenetic theory of drug seeking beha-
vior’. The basis of the theory resides in the possibility that
drug or alcohol seeking behavior is a function of endoge-

Comparative whole brain methionine-enkephalin levels in sublines
of C57 mice

Subline Methionine-enkephalin N  Significance
(pm/g brain)

C-57 BI/6N Sim  323.84+ 13.58 10 p<0.05

C-57 B1/6J 289.36+ 14.27 10

nous peptidyl opiate levels®’. Therefore, ethanol-preferring
mice should possess a genetic deficiency of peptidyl
opiates, whereas ethanol-avoiding mice should possess rela-
tively higher levels of peptidyl opiates. Some evidence to
support the involvement of the peptidyl opiate system in
ethanol preference is derived from the findings that CS7BL
mice (alcohol preferring) show a genetic deficiency of
enkeyhalin when compared to DBA (non-preferring)
mice®’,

The experiments reported here were conducted to further
characterize CS57BL preference behavior with regard to
ethanol. In the first experiment, we systematically investi-
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