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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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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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{Nif ) ‘.21 Men protected the myocardium from untreated hypertensive rats with saline 1 mL-kg '-d™': C}

global ischemia and reperfusion and isoproterenol-
induced injury by inhibiting the transsarcolemmal
calcium influx®™. Since left ventricular hyper-
trophy ( LVH )} may be reversed with calcium

antagonists in experimental and clinical hyper-

48 we tried to evaluate the effects of

tension*
prolonged treatment with Men on the cardiac mass
and calcium antagonist binding sites in the heart and

brain of 2K-1C Goldblatt elderly hypertensive rats.

Menidipine

MATERIALS AND METHODS

Resagents Men was obrained from Institute of Tianjin
Phartaceutical Industry. { + ) Istadipine {( PMogo- 115 was
from Sandoz Co, Switzerland,  { + )[PH]leradipine (specifie
activety 3219 TBq*mol ') was purchased from Amersham
International, UK. All other reagents were AR grade and
were prepared using distilled warter.

Rat model Sixteen-month-old 1 Sprague-Dawley rats
weighing 370 = 5 30 g (# = 1B} were used. Systolic blood
pressure { SBP) was measured weekly under conscious and
warm (37 T ) conditions hy tail-cuff method using a BP
Two kidney-one clip (2K-1C)
hypertension was produced in rats hy placing a silver clip {D. 3

recerder for rats (Shanghai).

mm gap) around the left renal artery under anesthesia. Rats
were considered hypertensive only if SBP exceeded 20 LkPa
(150 mmnHg) during & 4-wk follow-up period.

impaired LV
performance and LVH in rats with renovascular hypertension

Since there is a tendency towsrd
of 4-wk duration ss compared with sham-operated rats'®,
apparent functionat deficit and LVH (ratio of LV weight/
body wreight

pronounced in tats with untreated hypertension in an 8-wk

increased  significancly ) were even more
duration.

The eldetly rats were randomly divided into 3 groups {6/
group) s A) Sham operated: normotensive rats treated with
normal saline 1 mL + kg ' -d™' ig for 9 wki B) LVH:

Men: LVH and treated 3 wk postclipping with Men 20
mg kg 1-d ! ig for 9 wk.
Radiollgand assay
dislocation. The heart, cerebral cortex.

The rats were killed by cervical
thalamus. and
hippocarpus were inunediately placed in a cold homogenizing
mexdium containing NaHC(% 20 mmol-1.” ! and phenylmethyl-
sulfonyl fluoride {PMSF) 0.1 mmol-L"'. Cardiac and bram
cell memhbranes were isolated'” . The pellets from the final
spin were resuspended in Tiis-HCl buffer sclution 50 mmat- 17!,

{ + Y [?H] Isradipine binding was performed in duplicate
using a protein concentration of .25 - 0.5 g-L ™" in a final
volume of 0.25 mL {pH 7.4). For saturation binding
{(+ ) [®H] isradipine 8.015 — 1 nmol » L7 wes used.
Nenspecific binding was measured in the presence of unlabeled
{ + }isradipine 1 pmol*L™'. Incubation was carried out m
the dark for 60 min at 37 T. The bhound and free
{ + )[*Hlistadipine were separated by mapid filtration through
a glass fiber Hong-Guang Type-69 under vacuum. The filter
was washed 3 rimes with Tris-HCl buffer 50 mmol - L™,
The radicactivety of the filters was assayed in a liquid
scintillation counter {40 % efficiency, Packard, Tricarh 2200
CA, USA).

Statistics Al data were expressed as 7 £ 5.
significance of differences was evaluated by r test.

Staristical

RESULTS

SBP and LV weight
artery induced a proncunced hypertension in rats,

Clipping of the left renal

whereas blood pressure in Men-treated rats was
approximately normal (Tab 1).

Tab 1. Effects of Men on blood pressure in 2K-1C

hypertensive rats.
n=6, xtsz. “P<0.01 vs before. 'P<0.01 vs Sham.

Before Men/kPa Afrer Men/kPa
Sham operated 13.78 + 0.67 13.47 +0.88
LVH _ 24.98+2 87 25.78+1.93'
Men 25.16+1.80' 15.85+ 1.38°

In renovascular hypertensive rats { RVHR),

. the LV was heavier than that in the sham clipped

rats, indicating a real LVH. Men markedly
reduced the LV weight in RVHR wvs untreated rats
(Tab 2).

(*H]Isradipine binding to LV and brain mem-
branes [°H]Isradipine bound to the membranes of
LY, cortex,
saturable manner and with high affinity to a single

thalamus, and hippocampus in a
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Tab 2. Effects of Men of Left ventricular weight {LYW)
and body weight (BW} in 2K-1C hypertensive rats. n =6,
¥xts. "P>0.05, *P<0.01 vs LVH;

P >0.05, "P<0.01 vs Sham.

Sham operated LVH Men
BW/g 478+ 34 458 = 627 256 + 574
LVW/mg 596 +77 1 030+51° 700 = 617

LVW:BW/mg-g~! 1.25+0.17 2.20+0.37° 1.55+0.17

binding site. In the membranes of LVH rats, Kp
ualues were not significantly elevated as compared
with those in the sham operated rats. There were
noticeable differences in the B_,, of LV, cortex,
thalarmus, and hippocampus membranes between
There
was a difference in the total number of receptors per
LV in the LVH hearts vs the control ( P <(.01)

{Tab 3, 4}.

LVH and those in the sham operated rats.

Hill coefficient was 1.

Tab3. Effects of Men on [ + ) [*H] Isradipine binding to
LVH hearts indoced by 2ZK-1C hypertensive rats. n = 4,
Xxts. "P>0.08, “P<0.01 vs LVH:

“P>0.05, *P<0.05, "P<0.01 vs Sham.

B Total number K
prnal/ of receptars. D

T -1
g protein pmol/ LV nmol- L
Sham operated 479+ 19 3.08+£0.58 0.26x0.05
LVH 6BL77° 5.95%0.52' 0.26+0.05¢
Men 589 * 65 4.0£1.10° 0.23+0.05°

Tab 4. Effects of Men of ( + ) [*H] isradipine binding to
membranes of cerbral cortex, thalamus, and hippocampuos
from 2K-.1C hypertensive rvats. n=4, x £s.

"P>0.05, “P<0.01 vs LVH;

p>0.05, "P<0.05, "P<0.01 vs Sham.

Sham operated LVH Men
Kp, omol-L 71!
Cortex 0.20+0.03 0.24+0.07¢ 0.22+0.06°
Thalamns 0.10+£0.02 0.11+0.02¢ 0.11%0.01°
Hippocampus 0.1220.01 0.12+0.02¢ 0.12+0.01°
B .ne pmol/ g protein
Cortex 368 = 27 448 + 29° 394 + 29*
Thalarmus 205 =18 552 + 271 371 + 247
Hippocampns 2098 + 26 498 = 26 332432°

In the L'V membranes, the total number of

receptors per LV of Men group were lower than
those in the LVH group { P<<0.01) (Tab 3}.

In the thalamus and hippocampus membranes,
the B, values of Men group were lower too

(Tab 4).
DISCUSSION

Hypertension in the elderly is commonly
accompanied by LVH that is associated with

increased morbidity and mortality™®'. In its
treatment, calcium antagonists display favorable
effects"™” . Our present studies indicated that long

term treatment with Men might markedly decrease
the SBP and regress the L'VH induced by chronic
pressure overload in elderly renovascular hyper-
tensive rats {RVHR).

To determine whether favorable effects of Men
on hypertensive LVH might be related to Ca®*
channels, we analyzed the changes of LV and
various areas of brain membranes from elderly LVH
rats by treating with Men. Results of these studies
demonstrated that the density and total number of
DHP binding sites per LV was significantly
This indicated
that the LVH induced by pressure owverlocad was

increased in the elderly LVH rats.

associated with an increased density of DHP
receptors on the sarcolemma.

Anyersa et al M reported that the surface/
volume ratio of hypertrophied myocytes remained
constant. The density of calcium channels was
maintained in the hypertrophied heart by an
increased syntheses of channels, particularly in the
T-tubular systern. The number of functional
channels was also increased by pressure overload
thus allowing an increase in Ca®’ influx necessary
for maintaining the contraction of hypertrophied
myocytes. Men could significantly decrease the
total number of DHP binding sites in the
hypertrophied LV

hypertension, which might be through its effects of

induced by renovascular
decreased pressure and reduced ventricular weight.
Since the binding sites are associated with the L-
type-sensitive Ca®* channels, treatment with
calcium antagonists such as Men may prevent the
cceurrence of intracellular Ca®' overload through

inhibiting the transsarcolemmal Ca?*  influx in


http://www.cqvip.com

238 BIBLID: ISSN 0253-3756

Acta Pharmacologica Struca 7 E #22 24

1996 Bay: 17 (3}

elderly LVH rats.

The present investigation involving various
areas of the brain demonstrated that the numbers of
DHP binding sites in the cortex,
hippocampus in elderly RVHR increased more than
The abave
results were in accordance with those™® . We
that the increased number of DHP

sites in the thalamus,

thalamus, and

those in elderly sham operated rats.

considered

binding cortex, and
hippocampus of elderly RVHR reflected an increase
in DHP calcium channels similar to that in musce.
However, the areas of the brain which might be
related to the elevated SBP could not be clearly
specified.

In conclusion, Men reduced significantly the
SBP and LV mass in hypertensive LVH which are
accompanied by reduced number of DHP binding
LV,

hippocampus from  elderly

thalamus, and

RVHR,
prevent the occurrence of intracellular Ca** overload
These
results indicated that Men displayed favorable effects,-

sites in the cortex,

through voltage-sensitive calcium channels.

on hypertensive LYVH from elderly rats. .
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