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ABSTRACT

AIM: Lercanidipineisanew vasosd ective dihydropyridine calcium channe blocker with a short plasma half-life,
long duration of action, and demonstrated cardioprotective properties. We hypothesized that it might be effective at
attenuating the adver se impact observed on the coronary compartment and myocardium in the transtion phase to
heart failure in the UM-X7.1 cardiomyopathic (CM) hamser. METHODS: The effects of 4-month exposure to
lercanidipine 3 and 10 mg/kg (daily oral administration) were evaluated in 150-day-old CM hamgersand in age-
matched normal hamgers. Coronary reactivity (reactive hyperemia to 30-s coronary occlusion) and the response
to the admi nigtration of acetyl choline (100 nmol/L) and sodium nitroprusside (1 mmol/L) were assessed monthly,
using the isolated perfused heart model. Theleft ventricular chamber dilatation index and wall thickness, myocar-
dia fibrossand myocardia capillary density (papillary muscle) were estimated in selected subgroups at monthly
intervals RESULTS: High-dose | ercanidipine had beneficia effects on coronary dysfunctions: at month 4 of the
treatment period, reactive hyperemiato short duration ischemia was improved, as was the endothelium-dependent
vasodilator response (acetylcholine=68 %+16 % vs 11 %5 % in untreated CM hamders, P<0.05) and endothe-
lium-independent vasodilator response (sodium nitroprusside=36 %5 % s 22 %+12 % in untreated CM hamgters,
P<0.05). Caillary density averaged 10 879+474 capillariesper mm?in papillary musclefrom normal hamsters; this
value did not change over time in norma hamsters and was not affected during the transtion phaseto heart failure
in CM hamgers. Lercanidipine preserved myocardial capillary densty in these conditions. Chronic exposure to
lercanidipine had no impact on myocardial remodeling observed in CM hamgters. CONCLUSION: Lercanidipine
had a beneficial impact on the coronary compartment in the transition phase to heart failure in amodel of dilated
cardiomy opathy.

INTRODUCTION
2 Correspondence to Louis DUMONT, PhD. L ercanidipine, anew vasosel ective dihydropyridine
Phn 1-514-343-6341. Fax 1-514-343-2291. calcium channel blocker with a short plasma half-life
E-mail louis.dumont@umontreal.ca and long duration of action!?, is an effective antihyper-
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significant negative chronotropic and inotropic cardiac
repercussons and possesses strong coronary vasodila
tor properties® along with significant anti-ischemic ef-
fectd”. Recent evidence® indicates that lercanidipine
hasabeneficid influenceon vascular remodeling of rena
arterial tree of SHR, but its protectiverole on vascular
dysfunction in the trangition to heart fail ure remainsto
be determined.

Vascular dysfunctionsand remodeling are consid-
ered hallmarksof chronic heart failure; both conditions
appear to play asignificant rae in disease progression’®!.
In anima model s of cardi omyopathy, development of
the disease isasociated with necrotic foci, myocytolyss
and collagen accumulation, and the early dterations are
prevented by early adminigration of cacium channel
blockerd™.

To assess the chronic eff ects of lercanidipine in
the transition phaseto heart failure, we s ected the
UM-X7.1 cardiomyopathic (CM) hamster asavauable
modd for the investigation of pathological processes
associated with the development of heart failure®.
Hamsters (150-day-old) were treated daily with
lercanidipine for 4 months. Coronary reactivity, car-
diac remodeling (Ieft ventricular dil atetionindex and wall
thickness, fibrosis), and coronary capillary density were
evauated a monthly intervals.

MATERIALS AND METHODS

Experimental protocol In thisstudy, normd
golden Syrian hamgters (Chales River, St-Congart, Qc,
Canada) and UM-X7.1 CM hamgers (Université de
Montréal) were cared for in accordance with the guide-
lines of the Canadian Council on Anima Care (1993).
They were housed under identical conditions (24 °C
and 12:12-h light/dark cycle) with free accessto labo-
ratory chow and tap water. Mdesand fema eswere
used in dl groups, and CM hamgters of the same litter
were digributed in al experimental groups. This pro-
tocol involved atota of 160 hamsters: 40 normal golden
Syrian hamsters (NOR), 40 vehicle-trested CM ham-
gers (CMH,), 40 CM hamsterstreated daily with 3
mg/kg lercanidipine (CMH, ) and 40 CM hamsterstrested
daily with 10 mg/kg lercanidipine (CMH,;). There are
no available reports on the pharmacokinetics of
lercanidipinein hamsters. Experiments were paformed
to egtablish dose level s necessary to match plasma con-
centrations consdered to be clinically therapeutic and
those cor responding to 2 ti mes higher than therapeutic

concentrations. L ercanidipine and the vehicle were
adminigtered by gavage (0.11to 0.24 mL). All animas
were weighed daily, and their dosage was adjusted for
body weight changes. The treatment period was initi-
ated whenthe animds were150-day-old and lasted 120 d.
To assess the effects of lercanidipine at selected time
periods during the transition phase to heart failure, 10
animals per group were sacrificed 30, 60, 90 and 120 d
after the beginning of the treatment period (ie, a age
180, 210, 240 and 270 d).

Coronary reactivity Atthe end of the trestment
periods selected, the animaswere killed by ablow to
the head, and the thorax was opened. The heart was
then cooled, cannulated viathe ascending aorta, excised
and perfused with modified Krebs-Ringer buffer con-
sging (in mmol/L) of NaCl 119, KCl 4.8, CaCl, 1.3,
KH,PO, 1.2, MgSO, 1.2, NaHCO; 25, and glucose 15.
The buffer solution was bubbled with a gas mixture
(95 % O, and 5 % CO,) and maintained at pH 7.4 and
37°C. Coronary perfuson pressurewas kept constant
a 140 cm H,0O (1 cm H,0=98.1 Pasca). After 30-min
gabilization, coronary reactivity to the endotheli um-
dependent mediator acetylcholine (100 nmol /L, 2-min
infuson) and to the endothelium-independent mediator
sodium nitroprusside (1 mmol/L, 2-min infusion) was
assessed. Each infusion was followed by a 5 to
10-min washout period to dlow coronary flow to re-
turn to basdline. In al experiments, short-duration is-
chemiainduced by occluson of coronary inflow for 30
s and the resultant reactive hyperemiawere reproduced
before infusion of thevasodilators. All functiona data
were retrieved on a multichannd recorder (Mode
2400S, Gould Electronics, Cleveland, OH).

Cardiac morphometry After decerebration and
thoracotomy, the heartswere cooled, cannulated in situ
viatheascending aorta, and perfused retrogradely with
warm oxygenated Krebs-Ringer solution. Necrotic foci
readily visbleto the naked eyewere evaluated overal.
The hearts were then perfused with a freshly-prepared
4 % paraformaldehydesolution (NaOH 7.7 g/L, NaHPO,
33.6 g/L, paraformadehyde 40 g/L) viatheaortic can-
nulaat 100 mmHg perfusonpressure for at least 5 min.
The hearts were arrested in diastole with a hi gh-potas-
sum solution. After perfusion with the paraformalde-
hyde solution, they werefixed in 10 % buffered forma-
lin for 12 h and kept refrigerated. Each heart was then
cut half way (middle) between the base and apex, and 2
to 3 dices were inserted in a cassette for continued
fixing, dehydration and embedding in paraffin. These
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repreentative 3- to 5-nm cross sections were stai ned
with Masson trichrome and mounted on slides for
proj ection. Disseminated necrotic | esons throughout
the heart muscle were assessed quantitatively asde-
scribed previoudy!™. Microscopic readingsof necrotic
foci wererated by an independent observer according
to an arbitrary sca e of 0-3, amaximum score of 3
indicating that damage exceeded 50 % of the entire
myocardium, whereas a score of 2 corresponded to
moderate changes, a score of 1 represented mild
changes, and 0, no damage. In the present study, there
was no sgnificant changein the overal score of ne-
crotic foci from the hearts of untreated CM hamsters
compared to CM hamserstreated with low- or high-
dose lercanidipine (data not shown). To quantitatively
estimate left ventricular fibrosis, each dide was scanned
(AGFA Duoscan T1200, AGFA-Gevaert NV, Morgd,
Germany), and the image was processed numerically
with Adobe Photoshop 5.02 and a computer program
developed at the Université de Montréa (G Tremblay,
personal communication). The latter program a lows
us to discriminate between normal tissue (red staining)
and fibrotic tissue (blue gaining). Fibrossresultsare
expressed as percent of the total left ventricular area
scanned.

Left ventricular dimensions Slideswere viewed
on avideo screen at 10xmagnification. Endocardia
and epicardia circumferences were measured with a
planimeter digital image anayzer (SigmaScan Pro
Sygem, Software Labtronics Inc, Guelph, Ont,
Canadd). Theleft ventricular dilaation index was com-
puted asthe ratio of the left ventricular cavity area over
the left ventricular ared®. Left ventricular wall thick-
ness was measured at 3 different stes, and the average
was calculated.

Myocardial capillary density Slides werefirgt
projected on a screen at 40xmagnification to identify
the fiber area perpendicular to the section. The se-
lected section (trabeculae) was magnified at 1000%, and
each fidd was transferred to a digitizing image system
analyzer (NIH Image 1.61). Individual capillary space
and total tissue areawere measured by optimal contrast
using Image software. Vessalswere excluded when
the lumen area was over 50 mnv’. Thetota number of
capillaries, capillary dendity per unit total tissue area
(number/mm?), and theratio of total capillary lumen
area over total tissue area were estimated.

Drugs Lercanidipine, a generous gift from
Recordati SpA. (Milan, Itay), was dissolved in a mix-

ture of PEG:H,O (50:50). Fresh sol utions were pre-
pared weekly, proteded from light and kept refrigerated.
All other drugs and chemicdswere of the highest qual-
ity (Sigma Aldrich CanadaLtd, Oakville, Ont, Canada),
and sol utionswereprepared on theday of the experiment.

Statistics Data are expressed as mean+SEM.
One-way analysis of variance and the Student’ s ¢-test
were used to determine sgnificant changes. The
Dunnett ¢-test was utilized for multiple comparisons.
Statigtical significance was set at P<0.05.

RESULTS

Mortality waslow in al groups during the study
period. One norma hamster had to be sacrificed be-
cause of exaggerated weight loss and physical
discomfort, 2 untrested CM hamsters were sacrifi ced
(1 because of wet tail development, and the other for
end- stage cardiac failure with evidence of physicd
distress), 2 deaths were recorded in the low-dose
lercanidipine CM hamster group (1 because of
septicemia, and the other from an unknown cause), and
2 animd s from the high-doselercanidipine CM hamster
group were found dead (1 because of end-stage heart
failure reveded at autopsy, and second from an un-
known cause).

Mean body weights at the begi nning of the study
for the different groups were as follows. norma ham-
sers=192+43 g, untreated CM hamsters=133+2 g, CM
hamstersrecaving low-dose lercanidipine=128+2 g and
CM hamdersreceiving high-dose lercanidipine=135+2 g.
Body weight was sgnificantly lower in al CM hamster
groups compared with in normal hamgters at the begin-
ning of the study period. Body weight and heart weight
changes during the study period are presented in Tab 1.
Over time, body weight remained lower in untreated
CM hamsters as wel as in low- and high-dose
lercanidipine-trested CM hamsters. After thefirst month
of the treatment period, heart wei ght was found to be
lower in al 3 CM hamster groups. At month 3 of the
study period, this difference was no longer detectable.
As shown in Tab 1, the ratio of heart weight to body
weight was cons gently higher in the 3 CM hamger
groups wi thout any noticeabl e difference anong them.

A typicd response to endothd ium-dependent
(acetylcholine) and endothelium-independent (sodium
nitroprusside) vasodilatorsis illusratedin Fig 1. Brief
coronary dilatation, observed in the presence of acetyl-
choline (Fig 1A), contrasted with the more stable re-
sponse dicited by sodium nitroprussde (Fig 1B). As
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Tab 1. Body weight (BW), heart weight (HW), and HW / BW
ratio of the different groups during the 4-month study
period. n=3-5. Mean+SEM. "P<0.05 vs NOR.

Month 1 Month 2 Month3 Month4
Body weight (g)
NOR 20416 19248 18816 187+4
CMHy 130+4° 136£5° 136£5° 143+6°
CMH, 135+4° 128+3° 134£3° 130+4°
CMH, 132+3° 147+3° 135+3° 130+£5°
Heart weight (mg)
NOR 986161 1059+38  1036+65 1081+43
CMHy 762425 875+39° 97562 1057+87
CMH, 736+44" 854+30° 942+37 1069+66
CMH, 781+24° 999+40 949+47 103170
Heart weight/body weight (mg/g)
NOR 4.9+0.3 5.6+0.1 5.6+0.4 5.8+0.3
CMHy 5.940.3 6.5+0.3° 7.1+0.3" 7.440.5°
CMH, 5.440.2° 6.740.2° 7.0+0.2° 8.240.4°
CMH, 6.0+0.3" 6.840.2° 7.0+0.3" 7.840.4°

NOR=Norma hamsters, CM H,=U ntreated cardiomy opathic
hamsters; CMH_=L ow-dose lercanidipi ne-treated cardi omy o-
pathic hamsters; CMH_=High-dose lercanidipine-treated
cardiomyopathic hamsters.

shown in Tab 2, the vasodilator response elicited by
acetylcholine tended to be lower in untreated CM ham-
gers compared to norma hearts. In the presence of
high-dose lercanidipine, the endothelium-dependent va-
sodilator response was improved up to the end of the
sudy (CM hamsers aged 270 d). The nitroprusside
vasodilator response was s gnificantly af fected in CM
hamsters a the beginning of the study period, and
lercanidipine had a beneficia influence on this attenu-
ated response. The overall beneficial effects of
lercanidipine on coronary reactivity at month 4 of the
sudy period are exemplified inFig 2. InCM hamgers
given high-dose lercanidipine, the hyperemic response
following brief coronary occluson (30 s) was s gnifi-
cantly increased, andthe endothelium-dependent aswell
as the endothel ium-independent vasodilator response
were improved.

Fig 3 illugtrates representative mid-cross sections
of hearts from a normal hamster (Fig 3A) and an un-
trested CM hamder (Fig 3B) at the end of the study
period. In addition to an enlarged cavity and reduced
wall thickness, disseminated necrotic foci were present
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Fig 1. Typical experiment illustratin g the coronary response
elicited by acetylcholine (A) and sodium nitroprusside (B)
in a normal hamster heart. The arrow indicates the begin-
ning of drug infusion. CF=coronary flow; ACh=acetylcho-
line; SNP=sodium nitroprusside.

along with fibrossin CM hamgter hearts. The overal
morphologic characterigtics of hearts from the dif fer-
ent groupsstudied are enumerated in Tab 3. The dilata
tion index, computed as theratio of left ventricular en-
docardia surfaceover left ventricular epicardia surface,
was cons gently greater in untreated CM hamsters than
that in norma hamsters during the study period. Nei-
ther low- nor high-dose lercanidipine trestment improved
theleft ventricular dilaationindex. A sgnificant reduc-
tion in left ventricular wall thickness was noted in un-
treated CM hamster hearts compared to normal hearts,
and this parameter was not altered significantly in
lercanidipine-treated animals. Egtimation of left ven-
tricular fibros sindicated a significant increasein the
untreated CM hamster group a month 1 up to the end
of thestudy period. Lercanidipinedid nat attenuate the
development of myocardia fibross. Fig4illusratesa
typica cross sectional area from a papillary muscle
(normal heart), judged by nearly circular capillariesand
compact tissue, used to assess capillary density. The
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Tab 2. Coronary reactivity of isolated hearts harvested dur-
ing the 4-month study period. n=3-5. Mean+SEM. "P<0.05
vs NOR. °P<0.05 vs CMH,. "P<0.05, significantlinear trend
between the 3 CM hamster groups.

Month 1 Month 2 Month3 Month4
ACh 100 nmol/L (D%)
NOR 9.1#1.5 31.1#155 59.1+10.2 36.0+5.9
CMH, -0.8+0.8"® 8.5+#6.2 22.5+13.0 10.635.3°
CMH, 3.7¢1.7 155444 55.6+x16.1 12.245.8

CMHy 2.3:0.9 42.2+18.2° 66.7£10.2" 67.6£16.0°"

SNP 1 nmol/L (D%)

NOR 8.9+1.9 41.6+10.5 50.0+7.8 49.6+6.5
CMH, -0.1#1.9° 2.6+2.8° 38.3+6.1 22.0+11.7
CMH,_ 0.840.8 24.1+3.8 34.9+10.8 15.6+8.0
CMH, 0.8+1.1 30.3+13.0° 48.4+3.8 36.3+4.9
Hyperemia (mL/min)

NOR 6.2¢0.4 9.9+1.1 8.1+1.0 5.8+0.5
CMH, 5.940.7 6.5t1.0 7.2+0.8 5.6+0.8
CMH,_ 6.0£0.7 7.510.7 7.5+0.6 6.3+0.4
CMH, 49104 7.3t1.0 7.9+0.2 8.240.3%"

Abbreviaions as in Tab 1.

Tab 3. Cardiac morphologic characteristics of normal and
CM hamster groups during the 4-month study period.
n=3-5. Mean+SEM. "P<0.05 vs NOR.

Month 1 Month 2 Month 3 Month 4
Dilatation | ndex
NOR 0.4740.05 0.51+0.05 0.39+0.04 0.39+0.06

CMH, 0.63t0.02° 0.57+0.04 0.54+0.04" 0.62+0.03°
CMH, 0.58+0.04° 0.47+0.04 0.54:0.04° 0.58+0.04°
CMH,  0.59+0.04" 0.54+0.04 0.50+0.06" 0.61+0.03°

Thickness (cm) (x10?)
NOR 14.65+1.54 13.29+1.38 14.75+1.22 12.75+1.04

CMH, 8.88+0.78" 8.74+0.64" 10.30+0.63" 9.32+0.54
CMH, 8.39+0.52" 10.89+0.68" 10.15+0.90" 8.67+0.71°
CMH,  9.51+0.97" 10.47+0.64" 10.78+1.26" 8.70+0.85°

Fibrosis (% tota left ventricular areg)

NOR 61 5+1 8+2 9+1

CMH, 172" 18+2° 172" 18+1°
CMH, 17+1° 15+1° 20+1° 23+2°
CMHy 16+2° 21+3° 16+2° 23+3°

Abbreviaions as in Tab 1.
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Fig 2. Coronary reactivity in the different groups at month
4 of the study period. n=3-5 per group. Mean+SEM. "P<0.05
vs NOR. °P<0.05 vs untreated CMH. NOR=normal hamsters;
CMHy=untreated cardiomyopathic hamsters;
CMH, =cardiomyop athic hamsters treated with low-dose
lercanidipine; CMHy=cardiomyop athic hamsters treated
with high-dose lercanidipine.

computed results on capillary density in the different
groups during the study period are presented in Tab 4.
Mean capillary dendity was 10 879+474 capill aries per
mm? in heart papillary muscle from normal hamsters at
month 1, and this value did not change significantly
during thefollow-up period. A similar finding wasmade
in untreated CM hamster hearts. Lercanidipine dightly
but sgnificanlty increased capillary dendty after thefirst
month of the study period. Thereafter, the values were
similar to those reported in norma and untreated CM
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Fig 3. Photomicrographs of representative mid-cross sec-
tions of hearts from 270-day-old normal hamster (A) and
270-day-old untreated CM hamster (B). Paraffin-
embedded 3-mm section stained with Masson trichrome.

Tab 4. Total capillary density and ratio of total capillary
lumen area over total myocardial tissue area in normal and
CM hams ters during the study period. »=3-5. Mean+SEM.
"P<0.05 vs NOR.P<0.05 vs CMHy.

Month 1 Month 2 Month 3 Month 4

Capillary density (number/mm?)

NOR  10870+747 12980+755 10890+731 12760+515
CMH, 103304555 12650+1316 11060+754 12370+1857
CMH, 14330+881" 108504549 13010+453 126204747
CMH, 14440+808" 122104702 10890731 127604515

Arearatio (nm?/mm?x10?)

NOR 8212 6.4+1.0 7.0£09 10.0+1.0
CMH, 5.5+0.9 8.6+£1.4 12.2+1.6° 9711
CMH, 9.1+1.7° 9.1x1.0 10.0+1.0 10.6+1.4
CMH, 11.3+2.3° 10.5+09 7.4+0.6° 8.1+0.3

hamger hearts. Tab 4 depicts the ratio of capillary sur-

Fig 4. Photomicrograph of cross-sectioned capillaries from
a 180-day-old normal hamster heart (papillary muscle).
Paraffin-embedded 3-mm section stained with Masson
trichrome.

face over totd papillary tissue surface in al groups
tested.

DISCUSSION

The Syrian CM hamgter isconsdered avd uable
model for the investigation of pathological processes
asociated with the development of heart failure. In the
UM-X7.1 CM hamger, a subline of BIO 14.6 devel-
oped a the Universté de Montréal in the early 1970s,
myocardial necross reaches maximum severity by age
90 d. Subsequently, myocardial fibross and adverse
remodeling lead to end-stage cardiac failure. Genetic
def ects of membrane structure and function, calcium
overload, increased adrenergic tone and coronary dys
functions are consdered as factors contributing to de-
vel opment of the disease. Since the transition phase
leading to heart failure cbserved in UM-X7.1 CM ham-
gersissmilar tothat occurring clinicaly, thismodel is
suitable to assess the effects of chronic drug treatment
on both coronary dysfuncti ons and myocardi a remod-
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eling associated with the progression to heart failuré®.

The effectsof chronic lercanidipine administra-
tion on coronary reactivity, cardiac remodeling and
myocardia capillary density were assessed during the
trangtion to heart failurein UM-X7.1 CM hamders.
The coronary dysfunctions seenin untreated CM ham-
sters (impaired endothelium-dependent and endothelium-
independent coronary reactivity) were improved in the
presence of high-dose lercanidipine. The myocardid
remodeding foundin CM hamsters, ie, an increased di-
latation index, reduced wall thickness, and fibrosis, was
not modified by lercanidipine. Myocardid capillary den-
sty studies revealed that di sease progresson did not
alter myocardia capillarization. L ercanidipine exposure
dightly increased capill ary densty, but only after the
firsg month of the sudy period. These resultsindicate
that lercanidipine improved coronary reactivity during
the transition to heart failure but not myocardial
remoddling.

It is recognized that coronary dysfunctions are
linkedto the development of heartfailure. Severa studies
indicate that reduced coronary perfuson, vasospastic
episodes, impaired coronary reserve and decreased coro-
nary reactivity to endothelium-dependent mediators are
present a an early stage of the disease and contri bute
to myocardia deterioration™®. InCM hamgters, altered
coronary perfuson as well asincreased sendtivity to
vasocongrictors (norepinephrine, angiotensn 11, argi-
nine-vasopressn) have been suggested as factors con-
tributing to the development of heart failure. Although
several vasodilators, including diltiazem, have been
shown to improve cardiac function associated with
cardiomyopathy!™, a direct action on the coronary com-
partment has never been estimated. In addition, other
mechani sms may expl an the previ oudy-reported ben-
eficia effects, ie, amdiorated coronary reservevialeft
ventricular relaxation, correction of regiona disparities
in oxygen demand (improved regiona wall motion),
reduced dilatation of the left ventricul ar cavity, or di-
minished myocardia oxygen demand through a nega-
tiveinotropic outcome.

In the present study, we provide evidence that
lercanidipine has a direct impact on the coronary
compartment. Coronary reactivity was improved, as
evidenced by the increased reactive hyperemia to brief
coronary occluson inthe presence of lercanidipine.
Similarly, endothelium-dependent (acetylcholine) and
endothelium-independent (sodium nitroprussde) vasodi-
lator responses were enhanced over time in diseased

hearts in the presence of lercanidipine. Thelatter isan
atractive new observation. While other dihydropy-
ridines have been shown to improve endothelia func-
tionin pathologica conditions, such as hypertension
andmyocardia ischemia, their rolein the trangtion phase
leading to heart failure was never addressed. The ben-
efits of lercanidipine arein contragt with the reported
detrimental consequencesof amlodipine on endothelia
functionin heart failuré™.

Previous findings suggest that dihydropyridine
calcium channel blockers interfere with myocardia
remodeling, and chronic exposureto some of these
agents may be beneficia inpathologica conditionsevav-
ing towards heart failuré” when adminigered in young
(35-day-old) animals, a stuationin which the necrotic
processes of CHF aredill absent. The reason of failure
of lercanidipine on myocardia remodeling could be at-
tributed to the time of adminigtration of the compound.
At 90 days age, myocardia necrosisin the CM hamster
reaches maximum severity. Subsequently, cardiac re-
modeling devel ops (150-180 days). Lercanidipine was
administered in the | ate transition phasein which irre-
versble tissue myolyss, necrossand fibross lead to a
fina stage of depressed myocardia performance and
heart failure. On theother hand, no data are currently
available of theeffects of 1,4-DHPs administered in the
late transition phase of CHF. It remainsto be demon-
strated that calcium channel blockers that exert
cardioprotective actions in the early devd opment stages
of cardiomyopathy will be effective in thetrangtion to
heart failure.

Another interesting finding of the present sudy is
that lercanidipinedid not deteriorate myocardial capil-
lary dendity of papillary muscle. Interestingly, thiscon-
trastswith the recently-reported negative impact of
another calcium channel blocker, mibefradil, on capil-
lary density during the transition to heart failure in the
same mode of dilated cardiomyopathy™. Although
this aspect is particularly attractive in view of the sus-
pected contribution of repetitive ischemi ¢ episodes and
coronary vasogpasms to the devel opment of the dis
easé™, therole of calcium channel blockersin the
maintenance of adequate capillarization in the presence
of myocardial remodeling has not been thoroughly
investigated. Previous experiments have reported im-
provement in capillary density with other
dihydropyridines®*, but none has addressed the criti-
cal trandtion phase to heart failure. The maintenance
of normal capillary dendty reported in the present sudy,
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compared with the significant reduction associated with
mibefradil, suggests that ler canidiping’ s properties, ig,
lipophilicity, vasosdectivity and high membrane parti-
tion coefficient, may play arolein such dif ferences.

Limitations of the study The resultscan not be
directly extrapolated to al clinical stuations since the
UM-X7.1CM hamster does not correspond to al patho-
logical dtuationsleading toheartfailure. Secondly, some
datawere collected in isolated heart preparations, an
experimental model that does not take into account the
possble interaction of circulating elements or neuro-
hormones on coronary reactivity. However, this ex-
perimental model offers some advantages, since a di-
rect effect on coronary reactivity can be determined
adequately.

In concluson, a 4-month treatment period with
lercanidipinein UM-X7.1 CM hamsersduring thetran-
stion phase to heart failure resulted in a beneficial im-
pact on altered coronary reactivity and myocardia cap-
illary dendgty. These observations suggest that during
thetrangition to heart failure, lercanidipine, a novel lipo-
philic and vasose ective di hydropyridine calcium chan-
nel bl ocker, exerts abeneficia action on the coronary
compartment inamodel of dilated car diomyopathy.
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