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Effects of captopril and enalaprilat on intracellular Ca’* content

in isolated cardiomyocytes from rats'
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AIM: To study the effacts of ACEI captopril {Cap)
and enalaprilat { Ena} on Iintracellular Ca®*
concentration ([ Ca’* ],) in cardiac myocytes
isclated from SHR and WKY rats. METHODS:
Using fluorescent probe Fura 2-AM combined with
computer image processing technigue to measure
[Ca’* ], RESULTS: Resting [Ca’* ], was higher
in SHR cardiac myocytes {174£5 nmol-L™ '} than
that in WKY rat myocytes {148+ 15 nmol-L™', P
<0.01}. Cap and Ena decreased the resting
[Ca?* ], in SHR myocytes (161 % 11 and 166 £ 7
nmol « L', respectively, P < 0.05) but not in
WKY rat myocytes ( P > 0.05). Both drugs
inhibited [(.‘:a2+ 1, increment induced by KCI, NE,
or Ang Il in SHR and WKY rat myocytes except on
KClinduced [ Ca’" |, increment in WKY rat
myocytes { P >>0.05). CONCLUSION: Cap and
Ena had direct effacts on pathological veltage-
operated calcium channel in cardiac myocytes.
Angiotensin-converting  enzyvme  inhibitors
{ACEI) are widely used to treat hypertension and

heart failure. Captopril { Cap) enhanced intra-

cellular caleium ([ Ca'* ], } handling of
postinfarction failure myocardium™'  and  bad
protective effect on ischemic and reperfused

heart #, reduced developed force in isolated heart
muscle of guinea pig in a dose-dependent fashion’
and exerted some effects on membrane current and

4 In the present

contraction in single myocytes
study, we investigate the direct effects of captopril

and enalaprilat on [ Ca®? ]; and agonist-induced

! Project supported by the MNational Narural Science Foundation of
China, No 39270779.

Receved 1094-12-05 Accepted 1995-006-28

o e—

[Ca®* ], increase in isolated cardiac myocytes from
{ SHR }
normotensive Wistar-Kyoto { WKY ) rats and the
additive effect of Cap combined with wverapamil
{Ver} on [Ca®" ],.

spontanecusly hypertensive rats and

MATERIALS AND METHODS

SHR rats (12-wk-old) and normotensive WKY rats
{BP: 24.8 * 1.4 and 12.2 * 1.6 kPa, respectively,
Shanghai Institute of Hypertension) Noradrenaline {Shanghai
Factory )5 angiotensin I,
collengenase [ tvpe ( Sigma )i captopril ( Sino-America
Shanghai Squibb  Pharmaceuticals Ltd };  enalaprilat
(Changzhou Pharmaceutical Factory)s verapamil {Shanghai
Tian Ping Pharmaceutical Factory }; Fura 2-AM (Shanghai
Institute of Physiclogy, Chinese Academy of Sciences ),
dissolved in Me;S0. Isolated myocytes were incubated with
Cap (1 pmol-L ™!, Ena (1 pmol*L™') or Cap+ Ver (1 umal
<L) for 30 min, The Ca?*
assessed 2 min after exposure to the agonmists, because the

Tian Feng Pharmaceutical

before medicaticn. was
maximal influxes induced by agonists develop within 1 — 3
min.

Ca®" -tolerant cardiac myocytes were isclated from SHR
and WKY rat ventricles™!
to the method described in detail prediously™! .

[Ca?* ], was measured according

Differences were analysed with ¢ test.
RESULTS

Resting [Ca®* ], was higher in SHR myocytes
{174+ 5 nmol-L 1) than in WKY rat {148 + 15
nmol-L." !, P<0.01). Cap, Ena, and Cap + Ver
all decreased resting [Ca"" |, in SHR myocytes (161
+11, 166+ 7, and 155+ 11 nmol*L ™!, respectively,
P<0.05). Cap alone or + Ver had no significant
difference in lowering the [Ca®* ],{P >0.05). All
these drugs had no significant effect on resting
[Ca®" ], in WKY rat myocytes (P >0.05). KCl
40 mmol+ 1.7, Ang 11 1 pmol*L™', and NE 1
pmol * L' induced [ Ca®* ], elevations in SHR
myocytes {202+ 10, 187 + 7, and 188 + 13 nmol 1.7,
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respectively, P < (.05 ws SHR control). Cap,
Ena, and Cap + Ver inhibited KCI {40 mmol-L™')
NE {1 pmol-L '), and Ang II (1 pmol-L " ')-
induced Ca®* elevations in SHR myocytes ( P >
0.05, s Cap control, Ena control, Cap + Ver
control, respectively), but the effect of Cap + Ver
was not different from that of Cap alone { P >
0.05). Cap. Ena, and Cap + Ver inhibited NE-
and Ang Il-induced [Ca®" ], elevations in WKY rat
myvocytes [ P <(0.05)}. Cap + Ver also inhibited
KCl-induced [Ca®* ], increment {155 + 11 nmol-L "',
P<0.05) but Cap or Ena had no such effect in
WEKY rat mvocytes (Tab 1}.

Toh 1. Effects of Cap 1 pmol-L."", Ena 1 pmuol-L."", and
Ver 1 pmol* L' on resting [Ca?* |, and on KCI { 40 mmul
‘L™, NE (1 pmol-L™'}, and Ang IT (1 pmeol-L™'}
indoced [Ca?* ], clevntion {(nmol-1.7') in 6 rats. T % 2.
bp<0.05, "P<0.01 rs control (SHR), ‘P >0.05 vs Cap
{SHR), *P>0.05 vz Ena (SHR), P> 0.05 s Cap + Ver
{SHR), “P > 0.05 vs coniral { WKY), PP >0.05, "P<
0.05 v KCI {WKY), 'P<0.05 vs NE (WKY), P<0.05
vs Ang I (WKY).

Grou [Ca" 1/ Group (€™ 1/
P nmol*L 7! nmol*L !

Inbred SHE rat Inbred WKY rat
cardiomyocytes cardiomyocytes
Control 1745 Control 148 15
KCl 202 + 10° Cap 146 = 16™
NE 1R& + I3® Ena 14817
Ang 11 7T Cap *+ Ver 147+ 14
Cap 161+ 11t KCl 173114
Cap + KUl 175 + I8¢ Cap + KCl 172 + Ig°
Cap +Ena 164 + 11¢ Ena + KCl 167 127
Cap+ Ang Il 166 + 124 Cap+ Ver+ KCl 155+ 11"
Ema 166 + 7 NE 180+ I7
Ena + KCi 173 + 24# Cap + NE 158+ 14"
Ema + NE 173 + 8% Ena+ NE 1554 19"
Ena+ Ang Il 172 +13= Cap*+ Ver+ NE 158 £15
Cap+ Ver 155 +11° Ang 11 176 +12
Cap+ Ver+ KTl 185 +100 Cap+Ang 1 151 +18™
Cap+ Yer+ NE I6I + 7 Ena+ Ang 11 156 + 14™

Cap+ ¥er+ Ang 11 160+ 1D Capt+ Ver+ Ang Il 54+ 17°

DISCUSSION

In the present study, we found that resting
free Ca?” higher in SHR
mvocytes than in WKY rat myocytes, which

concentration was

indicated that voltage-operated calcium channel and
Ca®" influxes were altered in pathological condition
such as hypertension. That Cap and Ena decreased
the [ Ca** ], in SHR myocytes but not in WKY rat
mvocytes indicated that Cap and Ena inhibited Ca*”*
influxes in pathological state but had no effect on
ACEI

+ . . - .
decreased free Ca’’ concentration in ischemic and

physiological calcium  current. That
reperfused myocytes was partly due to its direct

effect on voltage-operated calcium
Cap and Ena also inhibited KCl-induced
Ca®" elevation in SHR myocytes but did not in
WEKY rat myocytes. However, Cap + Ver decreased
Ca®" concentration elevation induced by KCl in
WEKY rat mvocytes. This was due to Ver effect
Cap {1 pgmol* L™ ') and Ver {1
pmol: L71) have no additive effect with each other,
but further study will be needed to show whether
there is additive action in the lower doses. Cap +
Ena inhibited NE-induced or Ang II-induced free
Ca’* elevation, but it is still needed to further siudy
that this observed effect is the result of their direct

inhibitory

channel.

but not to Cap.

blocking recepror itself, blocking receptor-operated
calcium channel or the inhibition of calcium telease
from sacoplasmic reticulum.

In conclusion, this study demonstrated that
calcium channel was altered in pathological condition
such as hypertension and ACEI { Cap and Ena) had
direct inhibitory effects on pathological voltage-

operated calcium channel.
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B TREMEW FiE: AXKFES Fua 2-
AM ST EHUE S T8 8 A I 5E 4 350 AR E R
FBE Ca " iRE HR: sHR CIRAKEANE
Ca®" B (174£5 nmol L™ ") B WKY K (148
+15 nmol-L™ ') & (P <0 01) Cap #0 Ena #EEH
REFEM SHR CRBBARE Ca®" RE (4314
16111 F0 1667 nmol-L™', P %5 <0 05), {8
X WKY MEEm(P >0.05). MHFEHHEBEZH
i NE #0 Ang Il 3142 HY SHR F0 WKY F B C-BR 4BAE
A ca** Fe&, EitthakBARpE{R KCI S|REM SHR
MR ca’* AZ (P <0 05), {B3 WKy AR
FTEHERUG(P >0 05) L. Cap #0 Ena HH{
B4R R Ca® T lE R EIEHHEITE A
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Effects of menidipine on dihydropyridines binding sites in cardiac and cerebral
membranes from old rats with left ventricular hypertrophy*
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KEY WORDS menidipine: left
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AIM: To study the effects of menidipine (Men) on
the affinity and density of dihydropytidines { DHP}
binding sites in the cell membranes of left ventricle
(LV) and brain in elderly renovascular hyper-
tensive rats { RVHR )} with LV hypettrophy.
METHODS: Renovascular hypertension was
produced by clipping the left renal artery in 20-
month-old tats. The affinity and density of DHP
binding sites in the cell membranes of LV and brain
were assessed by radioligand assay. RESULTS:
Men (20 mg-kg ! d” ' Ig for 9 wk) decreased
markedly the systolic blood pressure and the LV
weight { P < 0.01). Though not affecting the
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density of DHP receptor ( By}, Men markedly
decreased the total number of DHP binding sites in
hypertrophied LV (from 5.95*0.62 to 4.0% 1.1
pmol-LV}. Men also reduced B g, of DHP binding
sites in the thalamus (from 522 £ 27 to 371 % 24
pmol/g protein) and hippocampus (from 498 £ 26
to 332 % 32 pmol/g protein). CONCLUSION:
Men reversed the LV hypertrophy from renova-
scular hypertension accompanied with reduced
total number of DHP binding sites in the cell
membrangs of LV and B, of the cell membranes
of thalamus and hippocampus from elderly LV
hypertrophled rats.

Menidipine {Men) is a new calcium antagonist
( OHP )
Laboratory. The effects of Men in improving the
MV(O,, CO,
in reducing the peripheral vascular

of dihydropyridines exploited by our
left ventricular pump function,
production,
resistance and in increasing the coronary flow were

strooger and lasting longer than those of nifedipine
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