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Effect of Propafenone on the Contractile Activity of
Latissimus Dorsi Muscle Isolated in an Organ Chamber.
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Objective - To study the effect of propafenone on the
contractile function of latissimusdorsi muscle isolated
from rats in an organ chamber.

Methods - We studied 20 \atissimus dorsi muscles of
Wistar rats and divided them into 2 groups: group I
(n=10), or control group - we studied the feasibility of
muscle contractility; group Il (n=10), in which the contra-
lateral muscles were grouped - we analyzed the effect of
propafenone on muscle contractility. After building a mus-
cle ring, 8 periods of sequential 2-minute baths were per-
formed, with intervals of preprogrammed electrical stimu-
lation using a pacemaker of 50 stimuli/min. In group II,
propafenone, at the concentration of 9.8 ug/mL, was ad-
ded to the bath in period 2 and withdrawn in period 4.

Results - In group I, no significant depression in mus-
cle contraction occurred up to period 5 (p>0.05). In group
11, a significant depression occurred in all periods, except
between the last 2 periods (p<0.05). Comparing groups I
and Il only in period 1, which was a standard period for
both groups, we found no significant difference (p>0.05).

Conclusion — Propafenone had a depressing effect on
the contractile function of latissmusdorsi muscle isola-
ted from rats and studied in an organ chamber.
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Oneaspect of myocardia failuresyndromeisthepro-
gressivelossof systolicfunction, and, therefore, dilation of
the cardiac cavities; theresults obtai ned with the pharma-
cological treatment are not totally satisfactory ¥, Inan at-
tempt toincreasesystolic contraction, pedicled flapsof ske-
letal muscleinvolvingtheheart wereprojected.

In 1985, Carpentier and Chachques® reported thefirst
cardiomyoplasty with successful clinical evolution. Latissi-
mus dorsi (LD) musclewaschosen becauseit iswideenou-
gh, isconveniently located, andiseasily mobilized towards
theinside of the chest. Another advantageisitslong vas-
cular-nervous pedicle, which facilitates el ectrical conditio-
ning with apacemaker, and the presence of thethoracodor-
sal nerve specifically developed for cardiomyoplasty 213,
This procedure is mainly indicated for patientswith New
York Heart Associationfunctional class! 1 congestiveheart
failure, becauseit providesamyocardial compression effect
and also preventsprogressive cardiac dilation 1415, Even
though alow degree of atrophy and adrop in tension was
foundin LD muscle, resistanceto fatiguewassignificantly
increased when it waselectrically conditioned. Adaptation
of the skeletal muscleisconfirmed by acompletehistol ogi-
cal transformation, inwhichtherapid-contraction fibersac-
quired| thephysiological, biochemical, and morphological
attributes of the slow-contraction fibers316-18,

Considering that patientswith congestive heart failure
haveanincreasedincidenceof arrhythmiasand ahigher risk
of sudden death, some of them may requireantiarrhythmic
drugs. Somelarge studies about the action of antiarrhyth-
mic drugs showed proarrhythmic effectsand amyocardial
depressing effect of some of these drugs, leadingto anin-
creasein mortaity 122, Theseeffectsoccurred mainly with
drugsof thelc group?, such aspropafenone, whichisfre-
guently used in clinical practice®2. Would the skeletal
muscleinvolving theheart beinfluenced by thedepressing
action of antiarrhythmic drugs? The objective of our study
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wastoandyzetheeffectsof propafenone[2’ -2 hydroxy —3—
(propylamine) —propoxy —3 phenyl propylfenonechl oride].

Methods

We used 10 male Rattus norvegicus of the Wistar
variety, with agesranging from 18 to 24 weeks, and weight
from 320to 360 g (mean=340+14.53 Q). They weredivided
into 2 groups asfollows: group | - 10 LD muscleswere
isolated withameanweight of 1.25+0.09 gandwereused as
controls; group Il —10 LD muscleswereisolated with a
meanweight of 1.27+0.103 gand werestudied after addition
of propafenone to the perfusion solution. We used,
aternately, one of the muscles as group | and that of the
oppositesideasgroup 1. Theratswere anesthetized with
diethyl ether in afume cupboard, and their mean time of
anestheticinduction was 14+5 minutes.

Weused Krebs-Hensdleit solutionbubbledinacarbonic
mixturetomaintainmusclefeasibility (95% 0, and5%CQO,)®.

For measurementsand recordings, weusedthe GRAS-
S® transducer (USA) FT 03model, andaBESE-Biolll bio-
monitor (MG, Brazil).

Electrical simulationwasperformedwithaBRASCOR
12 pacemaker withthefollowing programming: frequency of
50<timuli/minute, pulseamplitudeof 20mA, and pulsewidth
of 0.5milliseconds.

We used the Cleveland Clinic Foundation model
(USA) organ chamber with avolumecapacity of 25mL for
the nourishing solution and athermoregul ated bath, HC-
FM-USPmodel (SP, Brazil).

Weisolated theL D muscleshilaterally andimplanted
pacemaker el ectrodesin 2 distinct anatomical planes. Inthe
superior surfaceof themuscle, 1 electrodewasfixed along
theextensi on of that planewith 3 suturestitches (nylon 5-0)
and connected to the positive pole of the electrical stimu-
lator. Intheinferior surfaceof themuscle, the 2™ electrode
wasfixed alongtheentirecircular extension of theringand
connected to the negative pole.

The muscular ring was model ed using the interposi-
tion of an acrylic tube, which was surrounded by the LD
muscle. After the electrodeswerepositioned, themold was
removed, and theinsertion of themuscleinthescapulawas
sectioned. Then, the muscle ring was fixed in the organ
chamber by traction strapsintheinferior rod and intheten-
siometer, initssuperior part (fig. 1) *. Themeantimeel ap-
sed from muscle dissection and isolation until its posi-
tioningintheorgan chamber was5.0 £ 2.0 minutes.

Aswe could not find any previousreport about thete-
chniqueintheconsulted literature, we performed thebaths
with 8 periods of 2 minutes each for obtaining adequate
readingsfor analysis.

The periods consisted of immersion of the muscular
ring in previously warmed Krebs-Hensel eit solution bub-
bled inacarbonic mixture®, wherethemuscular ring was
maintained at rest for 2 minutes. Then, themuscular struc-
turewasremoved from the solutionto avoid multifocal de-
polarizationand electrical stimulation. After stabilizing the
tracing, thecontractilemuscleforcewasrecorded. Weused
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Fig.1 - Sketch fo thetesiometer (1) with te musclering (2) positioned in the organ
chamber (3).

calibrationwith equivalenceof 1.0cmto 2.0g of tension (22-
X amplification) and recorded 3 deflections for measure-
ment; thisway, we obtai ned themean of theaddition of the
readings and tabulation of datafor analysis. Period 1 was
commonforthe2 groups. For group 11, propafenone (245 ug)
was added to the perfusion solution in the bath of period 2,
and thiswasdoneaccording to therecommended dosage of
propafenone for arrhythmia conversion in bolus of 1 to
2mg/kg. Period 3 consisted of maintaining the same solu-
tion of period 2, without or with propafenonefor groups| or
1, respectively. From period 4 on, the bathing solutionswe-
resuccessively changed until period 8, aiming to promote
washing of the drug, when it was present. This procedure
wasthe samefor both groups.

At the end of each experiment, the rats and muscles
wereweighed separately. At theend of periods1and 3, the
solution present inside the chamber was collected for gas
analysisand pH determination for both groups.

Inthe statistical analysis, we used the following me-
thods: analysisof variance, Duncan multiplerangetest (for
multiple comparisons), and theleast significant difference
(LSD) test (for comparing mean values).

Results

The comparative analysis of the tensions devel oped
by themusclesingroup | inthedifferent periodsshowed no
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significant differenceuntil period 4 (p>0.05) (tab. ). These
data also showed the nonexistence of the so-called “ solu-
tion effect.” That is, the solution maintained between pe-
riods2 and 3 did notinfluencethe contractile muscleforce
(p>0.05). From period 5to period 8, thedrop wassignificant
withp<0.05 (tab. I).

Group Il exhibited asignificant drop in contractile
muscleforcefrom period 2 on (p<0.05), except for thelast 2
periods(p>0.05) (tab. ).

Figure 2 depictsthe meanswith their respective stan-
dard errors, and the difference between the 2 groupscan be
seenwithamoremarked dropinthecontractilemusclefor-
ceingroupll (p<0.05).

When comparisonsof the percentagedropin contrac-
tilemuscleforcewere performed between 2 subsequent pe-
riodsfor group | inregardto group Il (fig. 3), we observed
that this drop occurred until thelast period of the experi-
ment. The mean percentage of total drop was 45.3% for
group | and 65.4%for groupll.

Discussion

Left ventricular gjection fraction is one of the major
predictorsof survival intheanalysisof heart disorders, and
its drop results from cardiac dilation °32%, Some studies
showed the efficacy in generating systolic force by surro-
unding the heart with muscular flaps*4. Several experi-
ments showed the capacity to replace cardiac muscleforce,
asapump, synchronouswiththe QRS complex 11143441,

Dataintheliteraturehhave shownthat drugswithapri-
mary cardiac effect also act upon skel etal musclemodifying
itsfunction “%, Dubel aar et al ** studied the effect of L-car-
nitineon LD muscle of dogsand showed anincreaseinits
contractileforce. Other drugs, such asthe steroids methe-
nolon and clenbuterol, may increase skel etal muscle mass
and contractileforcewhen associated with the cardiomyo-
plasty technique “4. Howell et al “° showed the effects of
some drugs, such as isoproterenol, acting on skeletal
muscleand producing positiveinotropismintherapid-con-
traction fibers and negative inotropism in the slow-con-
traction fibers. They also showed that aminophylline and
theophylline have an effect on skeletal muscle, whichwas
evidenced through muscletremor, mainly postural.

Propafenone belongsto the I ¢ class of antiarrhythmic
drugs®. Itsclinical usebeganinthe1980sduetoitscharac-
teristicsasalocal anesthetic and stabilizer of myocardial cell
membrane. Propafenone has been shown to reduce theam-
plitudeof theaction potential (phase0), theconductioninthe
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Fig. 2- Mean values of the tensions of muscle contractionsin groups| and 1.
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Fig. 3 - Percentage variation of the drop in muscle contraction between the periods
for groups| and I1.

atrioventricular node, and theascending vel ocity of thecur-
ve of spontaneous diastolic depolarization (phase 4).
Depending on the metabolic pathway of hydroxylation of
propafenone, different level sof itsmetabolites (5 - hydroxy-
propafenone and N-dipropyl propafenone) may result,
promoting amild beta-blocking action 7. Propafenonehasa
predominantly inhibitory effect on sodium (Na) channels,and
alesseffectiveimpact on calcium (Ca™) and potassium (K™)
channels %, Inredlity, itseffect on cacium (Ca*) channels
wascons dered nonsignificant. However, thehypothesisthat
thismight betheprobablecauseof myocardiad depressonwas
raised, leadingtoanincreaseinfina diastolic pressure(DP)
andareductionin systolicindices®2,

Some studies have shown the effect of propafenone
onvascular smooth musclerel axation after endothelial ske-
letonizing, confirming itsdepressing actiononthemuscle®.
In 1987, Fierro et a “ reported 1 case of myasthenia-like
syndromeinduced by propafenone, but they did not define
thedrug’ saction on neuromuscul ar receptorsand myofibrils.

Table I - Comparative analysis of the mean variations of tensions (g) of muscle contractions observed between groups I and II - values in grams

Period
Group 10 20 3° 40 50 6° 7° 8°
| 2.78 2.75% 2.68%) 258" 2390 ¢ 217069 1,799 1.52(0 ¢
I 2.75 2.2100¢9 1.86¢") 1.59M¢1 1.434¢1 1.270¢1 1.09 0.95%

' p<0,05 - significant between the groups; ) p<0.05 - significant betweens the periods.
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Someanimal specieshave pharmacokinetic characte-
risticsrelated to thetendency towardsaconcentration rate
(plasmaltissue) bel ow 1 at the skel etal muscle, showing that
themusdeservesasad ugreservar .

A great variety of acuteand chronic pathophysiol ogi-
cal and pharmacological factors may cause changesin
skeletal muscle contraction and fatigueand initsadaptive
responses >, These factsindirectly support the results
obtained in the present study.

Ratsweretheanimalschosen for our study because of
thesize of and also the constitution of thelatissimusdorsi
muscleto be analyzed in our study. In small animals, this
muscle has alarger number of type fibers, becauseit re-
quiresagreater resistancetofatigue, astheanimalsperform
repetitive movementsmorefrequently.

Sidealternation, left and right, for musclesingroupsl
or |1 aimed to alter the disposition of musclefibersfor the
confection of the muscle ring, so that muscle feasibility
would bethe same, independent of theside.

A constant temperature of 37°C, with avariation of
0.5°C, wasmaintained, andit wasmeasuredinreal timewith
acatheter inserted into the bath sol ution, reflecting the ba-
selinelevel sof the speciesstudied®. ThepH of themedium
wasmaintai ned even after addition of propafenone, becau-
se metabolic acidosisreduced the drug’ s action; however,
variationswithin physiological limitswererespected %5,

In the study of the action of propafenone, when the
analysisof varianceindicated adepressing effect, theleast
significant differencetest for comparing mean valueswas
used to evaluate this effect between the different periods.
Theinteraction, when significant, indicated theexistence of
differencesin the behavior of the musclefor each period
when periodswere compared with oneanother.

In group I, no significant (p>0.05) drop in muscle
contractionwasobserved until period 4 (2.78g, 2.75g, 2.68g,
2.58q, respectively); from period 5 on, the reduction in
contractileforce became significant (p<0.05) (2.39g, 2.179,
1.799, 1.52g, respectively). This may be justified by the
progressivel ossof musclefeasibility duringtheexperiment. In
group |, after addition of propafenonein period 2, adropin
musclecontraction could beobserved until period 7 (p<0.05)
(2.75g,2.21g,1.869, 1.59g, 1.43g, 1.27g, 1.09g, respectively); no
difference between thelast 2 periods was observed (p>0.05)
(1.09g; 0.95g, respectively). Oneof the hypotheseswould be
thepossiblewashing away of propafenoneimpregnatedinLD
muscle through the consecutive baths performed. Another
hypothesisisthe progressiveloss of musclefeasibility witha
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dropin contractileforce, even whenimmersed in asolution
adequatefor study.

In regard to the Krebs-Hensel eit solution, which is
considered adequate for maintaining musclefeasibility, we
analyzedthepossibility that it could causedterationsinthe
results, theso-called” solutioneffect.” To check theeffect of
the solution on the experiment, the analysisof variance of
theresultsof themeansobtainedin periods 2, 3, and 4 was
performed. In the protocol established, the change of so-
[ution between periods 2 and 3in both groupswas not per-
formed, and the action of propafenonewas maintained for
approximately 5 minutes. Therefore, we admit that no
influence of the solution occurred on the results, because
group | maintained the stability when the means were
compared until period4 (p>0.05).

In the multiple comparison of the means of the diffe-
rent periods between the groups, we could not reject the hy-
pothesisof equality inthefirst period only, becauseit was
common to both groups. From period 2 on, the difference
wasmaintained significantly until theend of theexperiment
(p<0.05).

Inregardto LD muscle contractileforce, theevalua
tion of the percentageof itstotal dropwas45.3%ingroupl
and 65.4%ingroup |1, evidencing agreater percentage of
drop with the use of propafenone.

Considering the limitations of the present study, we
may conclude that propafenone determines depression of
the LD muscle contractileforcein rats, with depression of
muscl e contraction with no recovery, even after sequential
bathswith asol ution with no drug; the use of propafenone,
in an acute administration regimen, may affect muscle
performanceinthe cardiomyoplasty technique. Therefore,
the control of ventricular function in patients undergoing
cardiomyoplasty and requiring the use of propafenone
should be carefully observed during the impregnation
phase to decide about risks and benefits.

Based on the results of this study, thefollowing facts
should be considered because they may constitute obsta-
clestotheimmediateclinical application of thistechnique:
LD muscle did not undergo proper preconditioning in the
cardiomyoplasty technique; the different types of fibers
that constitute L D musclewould be under theinfluence of
the differentiated action of propafenone, aswell asthat of
the dose being used; we still lack adequate definitions of
the interference of the species-dependent characteristics
for generalizingtheconclusions.
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