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Effects of Propafenone Associated with Propofol on
Myocardial Contractility, Heart Rate, Coronary Flow, and the
Incidence of Arrhythmiain Isolated Hearts of Rats

Nilcéa Leal de Moraes Assis, Otoni Moreira Gomes, Silvério Leonardo Macedo Garcia,
Guilherme Gustavo do Valle

BeloHorizonte, MG - Brazil

Objective - To study theinfluence of propafenone as-
sociated with propofol on myocardial contractility (dP/dt
and heart rate), coronary flow, and the incidence of ar-
rhythmiainisolated rat hearts.

Methods - Forty albino rats wer e anesthetized with
sulfuric ether, amodified Langendor ff method was perfor -
med, and theratswerefed with Krebs-Henseleit (K-H) so-
lution, (95% O,, 5% CO,, pH 7.4+ 0.1, perfusion pressure
between 90 and 100cm of water, and temperature 37+
0.5°C). Control recordswere obtained after a stabiliza-
tion period and rats wer e distributed into the following 4
groups: | (contral), Il (100mcg propafenone), 111 (25mecg
propofol), and IV (propafenone-propofal).

Results - A decrease (P<0.05) inthe heart ratein
groups|l and IV wasobserved, with a greater decreasein
group 1. AdecreasewasnotedinthedP/dt ratio (P< 0.05)
ingroupsl!l and 1V, duringall periods. Group 11 experien-
ced depression fromthe 1st to the 3rd minute. Coronary
flow had a decrease (P<0.05) in all groups, compared
with the control group, especially in group IV with a
decrease from 14mL/min to 11mL/min. Arrhythmogenic
effects of propafenone (pro-arrhythmia) wereverifiedin
50% of group I1. In the association with propofol (group
IV), no significant difference occurred, and arrhythmias
(pro-arrhythmic effect) wereobserved in 40% of thehearts.

Conclusion - The association propafenone-propofol
was not harmful to the use of propafenone solely, regar-
ding theeffectsobservedin myocardial contractility, coro-
nary flow, and in theincidence of arrhythmias.
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Cardiacrhythmdisturbancesareafrequent findingin
patientswith heart diseases; and areresponsiblefor thede-
velopment of increasing clinical and experimental research.
Torecognizeandtreat arrhythmiascorrectly isof utmostim-
portance because they arerisk factorsfor sudden cardiac
death. Since the study by Wenckeback 2, at the beginning
of the 20th century, about the efficiency of antiarrhythmic
therapy, several studies have been conducted demonstra-
ting that the control of rhythm disturbancesisessential in
theprevention of sudden cardiac death and in thereduction
of mortality because of acutemyocardial infarction?®.

Maintenance of arrhythmiacontrol usually demands
additional care, and chronictreatmentisstill achallenge, es-
pecially inlight of evidence of the arrhythmogenic effects
of most knownmedications®®. Theclinical decisiontotrest
patientswith cardiac arrhythmiasinvolvescareful analysis
and knowledge of the el ected antiarrhythmic medication.

Amongthemost commonly used antiarrhythmic medi-
cationsin our country for the treatment of ventricular and
supraventricular arrhythmias, propafenone stands out,
classified asan | C drug according to Vaughan Willians %%,
2-3hydrochloride (hydroxy-2 propylamine) 3 propoxy phe-
nyl (propafenone) was synthesized in 1970 and has been
widely usedinthe suppression of supraventricular and ven-
tricular arrhythmias. The medication contributestothere-
duction of the permeability of thecellular membraneto so-
diumandtoalesser extent to cal cium, disrupting theaction
potential of myocardial fibers2*3, It also hasan antiadrener-
gic effect to block nonsel ective beta-adrenergic receptors.
These mechani sms suggest negativeinotropic and chrono-
tropic effectsespecialy if the dose exceedsthat predicted.

Because of specific studies'*'" that demonstrated the
antiarrhythmicefficiency of propafenone, it hasbeenusedin
patientswith heart diseasesthat can be surgically treated.

Regarding anesthesiain cardiovascular surgery, the se-
verity of heart diseases| eadsto concernabout thelevel of myo-
cardial depression caused by most anesthetic medications.

Propofol (2,6-diisopropyphenol) is an intravenous

Arq Bras Cardiol, volume 82 (n° 1), 88-93, 2003

88



Arq Bras Cardiol
2003; 81: 88-93.

anesthetic agent for usein theinduction and mai ntenance of
an anesthetized state with rapid action and elimination and
iswidely usedin cardiovascul ar surgeries. Intravenousin-
jection of atherapeutic dose produces hypnosis rapidly
with minimal excitation. Propofol bindsto plasmaproteins
above 95% with elimination through hepatic metabolism,
forminginactive compoundsthat areeliminatedin theuri-
ne®®. Studies of propofol **2° have demonstrated decreases
in systolic and diastolic blood pressure and in the cardiac
index, inadditiontothedecreasein periphera vascular re-
sistance without asignificant alterationin heart rate. The
negativeinotropic effect hasbeen presented bothinclinical
studiesand in experimental modelsinanimal s,

A specia concernisthat patientswith heart diseases
who use propafenone may undergo cardiac surgery and re-
ceive propofol, because both medications are myocardial
depressorswith the possibility of an enhancing effect con-
cerningmyocardial contractility. Asstudiesintheliterature
about the possible enhancing effect of interaction of these
medi cations were not found, the present experimental in-
vestigation was conducted aiming at studying the heart’s
performance, ngthevariables: myocardia contracti-
lity, heartrate, coronary flow, andincidenceof arrhythmias.

M ethods

Forty adult albino Wistar ratshousedinthevivariumat
theMedical School of Barbacena—UNIPAC, werestudied
without regardto sex, withweightsranging from 210to 3509
(mean, 280g). All animals were treated according to the
“Ethical Principlesin Animal Research” adopted by theBra-
zilian Collegeaf Animal Experimentation (COBEA) %, and by
the" Guidefor the Careand Useof Laboratory Animals’ pu-
blished by theNational I nstitutesof Health- USA %.

After anesthesiawith inhalation of sulfuric ether, the
animalsunderwent awidethoracotomy. Theanterior thora-
cic wall wasreflected, and the heart and the great vessels
wereexposed. After that, 500 Ul of sodium heparinweread-
ministeredintheposterior venacavato prevent thrombosis.
Theanimal’saortawasisolated and repaired witha?2.0 cot-
ton thread; and cannul ated with a20G-caliber plastic cathe-
ter, making sure that the integrity of the aortic valve was
mai ntai ned during i ntroduction of the catheter. The catheter
wasthen fixed to the aortawith another 2.0 cotton thread.
Next, theleft ventriclewasdrai ned with theintroduction of
afenestrated 18G-caliber plastic cannulathrough the left
atrium and wastaken out throughthe cardiac apex, avoiding
greater coronary vessel lesions. The heart wasreleased by
cutting thevenacava, pulmonary artery, and theaortaabo-
vethe cannulation region and wasimmediately connected
to the coronary perfusion system.

The method used was the modified Langendorff 272,
using Krebs-Hensdleit solution for perfusion (composition:
NaCl 126mM/I, NaHCo,25mM/I, KH,PO, 1.2mM/I, KCI
4.8mM/I, MgSO, 1.2mM/I, CaCl,2.5mM/I, and glucosin
11.5mM/1), gassed withamixturecontaining 95% O, and 5%
CO,, obtaining 7.4+0.1 pH and 37+0.5°C temperaturewith
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theuse of aheating unit for thermal permutation (COMEX
Ind. Com. Ltda, BloHorizonte, MG). Thesolutionwasfilte-
redwithaCardioPro monaofilament filter (American BioTech
Corporation, New York, NY, USA) withholesof 3micra, pla:
cedright after thedeposit of theKrebs-Henseleit (K-H) so-
lution. Perfusion pressure was kept constant, between 90
and100cmH,0.

After heart perfusionfor 15 minutes, for the purpose of
recovering and stabilizing cardiac activity, anempty plastic
balloonwasintroduced into theleft ventriclethroughahole
intheleft atrium. The mitral valve was preserved, and the
ball oon was connected toamonitor (model DH 073, BESE-
Bioengenharia, BeloHorizonte, MG) withthehelp of ametal
cannula. Systolic and diastolic pressure, heart rate, and an
electrocardiogramwererecorded (printer Epson L X-810).
Diastolic pressurewasadjusted to 5+2 mmHg, through mo-
vementsof introduction and withdrawal of redistilled water
inthelatex ballooninall periodsof group; ingroupsl|, 111,
and 1V, the diastolic pressure was not adjusted exceptint,
period (fig. 1). Coronary flow wasdetermined by theasses-
sment of thedrained volumeof theright and | eft cavitiesin1
minute, collectedinagraduated glassbottle. Theincidence
of arrhythmiawas assessed by observing cardiac rhythm,
recorded ontheelectrocardiogramin D, derivationby 2 elec-
trodes placed on the heart.

The 40 heartswere distributed into 4 groups and pre-
pared according to the method described. Thegroupswere
perfused withaKrebs-Hensel eit solution at 37°C tempera-
turefor 30 minutes, and theparameterswererecordedinthe
control (t,), after the 1st (t,), 3rd (t,), Sth (t,), 10th (t,), and
15th (t) minute. Thegroupscan becharacterized asfollows:
group |- control: 10 hearts without medication; group |1 -
propafenone: 10 heartsdiffering fromthe control group due
to the administration of 100mcg of propafenonedilutedin
0.1 mL of theK-H solutionviaaproper lateral route above
thebulb of thecannulainserted into theaorta; 10 heartsdif-
fering from the control group because of theadministration
of 25mcg of propofol dilutedin0.1 mL of theK-H solution
viaaproper lateral route above the bulb of the cannula
insertedintotheaorta; group 1V - propafenone: 10 heartsdif-
feringfromthe previousgroupsby theadministration of 0.1
mL of theK-H solution contai ning 100mcg of propafenone
inanappropriatelateral veinabovethecannular bulbinser-
ted in the aortafollowed by 0.1 mL of the solution contai-
ning 25 mcg of propofol by the sameroute.

Thevariations of heart ratein bpm, of thevel ocity of
circumferential cardiacfiber shortening (dP/dtinmmHg.s?),
of coronary flow (mL/min), and theincidenceof arrhythmias
werestudied. For statistical analysis, weused the Student t
test for paired data(significancelevel: P<0.05) and single-
factor analysisof variancewiththesamesignificancelevel.

Results
Heart ratedecreased (P<0.05) ingroups!l and 1V (1stto
15thmin),andingroupl 1, onlyinthe3rdand 10th minutes; ho-
wever, nostatistically significant differenceexistedingroupl.
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Fig. 1- Diagram of theisolated heart preparation used inthe L angendorff @ method.

Ingroupll, adecreasewasrecorded from 100%(control) to 71%
(1 min),68%(3rdmin), 71%(5thmin), 83%(10thmin),and 78%
(25thmin);ingroup!V decreasesoccurred from100%to 77%
(1tmin), 69%(3rdmin), 70%(5thmin), 76%(10thmin),and80%
(25th min), on average. In the compari son between groups,
groupsll and IV demonstrated significant variation compared
withthecontrol group; however, they did not havesignificant
variation when compared with each other. Heart rate had a
significant variation (P<0.05) only in thefirst minutein the
comparisonbetweengroups!l andlll (fig. 2andtab. I). ThedP/
dtdecreasedingroupll (fromthelsttothe15thmin),ingroup
Il (1stand 3rdmin), andingroupV (fromthelsttothe15th
min). Inpercentageva ues, ingroupl |, adecreasewasrecorded
from100% (control) to62% (1st min), 75%(3rd min), 80% (5th
min), 78% (10thmin), and 76% (15thmin). Ingrouplll, aper-
centagedecreaseoccurred from 100%(initia) to 77% (1stmin),
and86% (3rdmin). Ingroup 1V, apercentagedecreaseoccurred
from 100%(initid) to54% (1 min),62%(3rdmin), 68%(5thmin),
73% (10th min), and 76% (15th min). All these decreases
demonstrated inmean percentilevalueswerestatistically S g-
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nificant. In the compari son between groups, the dP/dt ratio
wassmaller (P<0.05) ingroup |1 when compared withthat in
thecontrol groupinall periods. Groupl 11 had asignificant de-
crease (P<0.05) only inthefirst minute regarding the control
group. Group 1V had asignificant decrease (P<0.05) fromthe
firsttothefifthminutecomparedwiththecontrol group. Inthe
comparison between groupsli and 111, thedP/dT ratiodid not
have asignificant decrease. Variations occurred between
groupslland1V,and 1l and IV werenot significant (fig. 3and
tab. I1).

Coronary flow decreased in groups |l and 1V (1st to
15thmin), andingroup 11 (3rd, 5th, 10th, and 15thmin). In
terms of percentages, in group || a decreases from 100%
(contral), to 88% (1st min), 86% (3rd min), 80% (5thmin),
75% (10th min), and 72% (15th min) wasrecorded. Ingroup
111, apercentagedecreasefrom 100% (control), to 99% (1st
min), 92% (3rdminy), 89% (5thmin), 84%(10thmin), and 77%
(15thmin) wasrecorded. Ingroup |11, apercentage decrease
from 100% (control), to 91% (1st min), 88% (3rd min), 85%
(5thmin), 79% (10thmin), and 74% (15th min) wasrecorded.
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Fig. 2- Group |: control; group I1: propofol; group IV: propofol +propafenone. Va
luesobtained in table | (mean and standard deviation). * P<0.05 - Student t test.

All thesedecreaseswherestatistically significant, demons-
tratedin mean percentageval ues(P<0.05). Inthe compari-
son between groups, coronary flow did not decreasein
groupsll and IV ascompared with that inthe control group.
A significant decrease occurred (P<0.05) in the 10th and
15th minutes of group I11, as compared with the control
group. Nosignificant differenceoccurred (P<0.05) between
groupsll and IV, between groups|1 and IV, and whengroup
Il wascomparedwithgroup 11 (fig. 4andtab. I11).

During the study, arrhythmias were not present in
groupsl (control) and 111 (propofal). Ingroup 11 (propafeno-
ne), arrhythmiaswereobservedin5of the 10 hearts, andinthe
propofol-propafenoneassociation (group 1V) anincreasein
thearrhythmiaswereobservedin4 of the 10 heartsstudied.
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Fig. 3- Group I: control; group I11: propofol; group | V: propofol +propafenone. Va-
luesobtained intable Il (mean and standard deviation). * P<0.05 - Student t test.

Tablel - Heart ratevariation (bpm) in the groups studied

Periods

Groups  t, t, t, t, t, tg

| 225+18
I 226+£28
I 20419
IV 23629

231+15 226%24
155456  152+63
196+34  192+26*

182+57* 162+64*

226+28
163+50*
193+27
167+56*

224+29

187+28*
195+23*
178+52*

221+25
175+31*
196+18
188+54*

Group |: control; group |1: propafenone; group I11: propofol; group 1V: propo-
fol+propafenone; control(t;), 1st min (t,), 3rd min (t,), 5th min (t,), 10th min
(t,), 15th min(t.).* P<0.05 - Student t test.

Discussion

Despitethegreat advancesinclinical and experimental
electrophysiology inthelast 20 years, sudden cardiac death
isstill acomplex physiopathol ogic event. Patientswith co-
ronary diseaseaswell asthosewith congestiveheart failure
areanimportant risk group for sudden death 232,

Around 75% of sudden deaths are due to episodes of
ventricular tachycardiaor ventricular fibrillation 3%, Pa-
tientswith congestive heart failure experience severe ven-
tricular arrhythmias and sudden death in up to 50% of ca-
ses*®. Aiming at preventing these severecomplications, an-
tiarrhythmic therapeuticsareindicated. However, the pro-
per treatment of acardiac arrhythmiaisachallengeinclini-
cal practiceduetotheadverseeffectsof antiarrhythmic me-
dications, which may evenworsenthecongestiveheart fai-
lureduetothenegativeeffect of myocardial contractility.

With thesedata, several studieshave searched for the
ideal antiarrhythmic medication to prevent and treat these
arrhythmias. However, despite the studies conducted, so-
meof theavailableantiarrhythmic drugs, have pro-arrhyth-
mic effects, and may cause myocardial depressionandin-
creased mortality 3%,

TheCardiac ArrhythmiaSuppressonTria (CASH)*®,a
randomized multicenter study, demonstrated that patients
trestedwith | C antiarrhythmicmedicationshaveagreater risk
of sudden death compared with the placebo group. Other
studies“*4! demonstrated similar resultswith theuseof IC
medi cations, which led to the use of these antiarrhythmics
only inpotentially lethal cases, avoiding their chronic use.

Thedifficultiesin approaching clinical treatment of a
patient arefrequently dueto concomitant diseases, whichre-
quirestheadministration of several medicationsat the same

Tablell - ST/Dt variation (mmHg/s) in the groups studied

Periods
Groups t, t, t, t, t, ty
| 1876+273 1840+318 1854+269 1983+334 1965+327 1935+285
Il 2218+578 1339+350* 1569+30* 1676+333* 1650+397* 1593+410*
1 1800+232 1399+381* 1564+400* 1700+358 1811+255 1840+254
\% 2354+736 1305+601* 1405+404* 1518+498* 1666+411* 1687+455*

Group I: control; group I1: propafenone; group I11: propofol; group IV: propofol+propafenone; control(ty), 1st min (t,), 3rd min (t,), 5th min (t,), 10th min (t,), 15th
min(t,).* P<0.05 - Student t test.
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Fig. 4 - Group |: control; group I11: propofol; group 1V: propofol +propafenone.
Valuesobtainedintable!ll (mean and standard deviation). * P<0.05 - Student t test.

Tablelll - Coronary flow variation in the groups studied (mL/min)

Periods

Groups t, t, t, t, t, tg

| 13+4 14+4 13+3 13+4 13+4 12+3*
1 15+£3*  13+3* 13+£3* 12+4* 12+4* 11+3*
1 132 13+2 12+2* 11+2* 10+2* 9+2*
v 14+3 13+3* 13+4* 12+4* 11+4* 11+4*

Group |: control, group + |: propafenone; group I11: propofol; group IV: pro-
pofol+propafenone; control(t ), 1st min (t,), 3rd min (t,), Sthmin (t,), 10thmin
(t,), 15th min(t,).* P<0.05 -Student t test.

time. Theinteraction of thesemedicationsmay generateunex-
pected consequencesin theinitial approach to the patient.
Several possibilitiesof interactionexist, and, therefore, they
areanextensveresearchfield, extremdyimportantinclinical
practice. Thestudy of theinteraction of thesemedicationsin
clinical triasisdifficult, and theuse of experimental animal
modelsisessential. Inadditiontothat, theeffectsof aninvivo
medication may be difficult to assess, dueto the metabolic
interferences of the autonomous nervous system and dueto
thechangesin the heart rate, prel oad, and afterl oad.

Among themaost commonly used medicationsinclini-
cal practice, propafenone standsout because of itsefficacy
in suppressing ventricular and supraventricul ar arrhyth-
mias. Theuseof thismedicationisnot rareduring surgeries
where anesthesiais used, and therefore the possibility of
aninteractive effectispresent.

Arq Bras Cardiol
2003; 81: 88-93.

Propofol isamedication that hasbeen used frequently
in cardiovascular surgerieswith the possibility of interac-
tion with propafenone. However, studieson the add-on ef-
fect of the propafenone-propofol association were not
found. Taking into account that the 2 medications have a
suppressor myocardial effect, astudy is necessary.

Salerno et al “reported adecreasein left ventricular
functionin patientsreceiving propafenone. Baker et al “re-
ported similar results. Meneghin *observed that evenin
healthy hearts, propafenone has areversible negativeino-
tropic effect. A similar fact was reported by Santana “,
Farg*, and Nakamuraet al #, al of whom studiedisolatedrat
hearts.

In the present investigation, propafenone produced
significant myocardial depression. However, associated
with propofol it did not havean additive effect.

Rouby et a “, studying the effects of propofol in pa-
tientswith artificial hearts, concluded that cardiovascular
depression of propofol isassociated with the venous and
arterial vasodil ation effect rather than with myocardia de-
pression. However, in the present study the significant de-
pressivemyocardial effect of propofol wasconfirmed.

Heart ratesignificantly decreasedinall assessed periods
inthe propafenone and propofol groups, contrary to thefin-
dingsof Riou et al Zwhodid not demonstratesignificant ne-
gativechronotropiceffectsinthemyocardiumof rats.

Coronary flow analysisdid not demonstrate asignifi-
cant decreaseingroups!l and 1V inall times assessed, re-
garding the control groupsapart from the 10th and 15th mi-
nutesof group 1.

Thepro-arrhythmic effect of propafenonewasrepor-
ted by Podrid *”and Zipes*. In our investigation, 50% of
theheartsstudiedingroup I experienced arrhythmias. Ho-
wever, with the use of propofol, inisolation, arrhythmias
were not observed, and an increase in the incidence of
arrhythmiasassociated with the use of propofol and propa-
fenone did not occur.

Based on the results obtained, we conclude that pro-
pafenone has negative inotropic and chronotropic effects,
witharrhythmogenic effectsand decreasesin coronary flow.
Propafenone-propofol association neither exaggerated the
negativeinotropic effect of propafenoneinisolationnorin-
creased itsarrhythmogenic effect.
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