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AIM: To study the effect of nitrendipine (Nit)
on the capacity of caleium binding of erythrocyte
membrane and total intraerythrocyte calcium con-
tent in spontanenus hypertensive rats {SHR).
METHODS : Systolic blood pressure {SBP ) of the
consciouse rats was monitored by taileuff method
with a BP and HR recorder for MRS-E rat.
Erythrocyte membrane was prepared according to
modified Bing's method. Calcium binding of
membrane and total intraerythrocyte calcium con-
tent was determined by an automatic absorption
spectrophotometer. The membrane protein was
determined with a colorimetric methed. RE-
SULTS: Nit (ig 10 mg-kg 'gd %20 4d) induced a
significant reduction in total intraerythrocyte cal-
ctum content {169+ 18 vs 87414 pwmol/L cell. P
<20.01) accompanied by a marked fall of SBP
(27.1£2.5vs 16. 74 1. 0 kPa, P<Z0.01) but ex-
erted no influence on the capacity of calcium bind-
ing of erythrocyte membrane under incubation in
CaCl,0 ¢basal calcium binding} or 40 mmol «L™!
{maximal calcium binding? (21. 91+ 2. 3 ws 22. 7
+2.1 and 55+ 14 w5 53423 umol/g protein. re-
spectively . P=>>0. 05, CONCLUSION : The an-
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tihypertensive effect of Nit is related to the reduc-
tion of intracellular calcium and possibly have no
direct relation to the capacity of calcium binding

of cell membrane.

Abnormalities of calcium metabolism were

2 and in

found in essential hypertensive patients
SHR'* with elevation of intracellular free calcium
mn erythrocyte and reduction of calcium binding to

the erythrocyte* ™%,

Nitrendipine (Nit) is a cal-
cium channel blocker and used in the treatment of
hypertension'®'. The present study was designed
to evaluate the effects of Nir on calcium binding
of erythrocyte and total intraerythrocyte calcium

content in SHR.,
MATERIALS AND METHODS

Reagents MNit was purchased from Nanjing Pharma-

ceutical Co. Other reagents were of AR grade.  All solu-

tions were prepared with deionized distilled water. Con-

tainers were treated with 9. 1 %j nitric acid for 48 b, and
washed with deiomzed water.

Rats SHR and Wistar-Kyota (WKY » rats of 12-wk
old, both sexes. were provided by the Animal Breeding
Center of Fuwai Hospital.

The SHR rats were randomly divided into 2 groups:
For che treated group, Nit 10 mg kg ' was given daily by
gavage Jor 20d.  The control rats and WKY received only
solvent of the same volume. All rars were maintained on
the pellet food and tap water ad &6,  Systolic blood pres-
sure (SBP? of the conscious rats was monitored regularly
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by tailcuff method with a BP and HR recorder for MRS- 1
rat tShanghai Hypertensive Research Institutel.
Erythrocyte membrane At the end of the treatment
period. 5 mL of blood were drawn from abdominal aorta
of the rats under pentobarbital (ip 40 mg+kg™'} anes-
thesia. Erythrocyte membrane was prepared according to
modified Bing’s method™’.

sedimented by centrifugation at 300X g for 10 minat 15 'C

The beparinized blood was

with phosphate buffer saline (5 mmol *L ! sodium phos-
phate 150 mmol L' sodium chloride, pH B). After re-
moval of the suspension and white blood cells., the red
blood cells were lysed with Tris-HCI buffer (5 mmol-L™!
pH 8, 0 T) and centrifugated (20 000 X g. 30 min.
¢ T). The pellet was washed (X 33 with Tris-HCI
buffer. The final resuspension was used™.

Calcium binding of erythrocyte membrane and total
Intreerythrocyts calcium content
membrane was determined by an automatic absorption
spectrophotometer (Hitachi 180 — 803,

Calcium binding of

The membrane
protein was determined with a colorimetric method™.
The total intraerythrocyte calecium content was mea-

sured™'",
RESULTS

SBP SBP in SHR was higher than that in
WKY (27.14+2.5 vs 16.0+1.2 kPa, P<0.01).
At the end of treatment, SBP in Nit-treated SHR
was lower than that of the control (18. 7+ 1.0 ws
27.14-2.5 kPa, P<C0.01) (Tab 1).

Tab 1. Effect of Nit ig on caicium binding to erythrocyte
membrane in SHR. a=16, ¥t "P>0.05 vz ontreated
$HR. P>0.05 P<0.01 vs WKY, 'P< 001 vs
untreated SHR.

Calcium binding

Nit/ SBP/ {umol/g protein}
Rats mgkg ' kPa CaCl,
0 mmol-L™" 40 mmol-L™'
WEKY Y 16-0x1. 2 38 164124
SHR 0 27.1+2.5 22.7+2.1" 53123
SHR 10 16.7%+1. 00 21.9%2. 3* 551+ 14°

Erythrocyte membrane calcivm binding In
the absence of CaCl,. calcium binding capacity of
erythrocyte membrane of SHR was significantly
reduced as compared with that in the control nor-
motensive WKY rats (P <C0.01).
cant difference was found between SHR and
WKY in the presence of CaCl, 40 mmol L' (P>
0.05). The control SHR and Nit-treated SHR
had the same calcium binding capacity in the pres-

No signiffi-

ence of CaCl; 40 mmol » L™! as well as in its
absence (P>0. 05) (Tab 1.

Total intraerythrocyte calcivm content
The total intraerythrocyte calcium content was
higher in untreated SHR than that in WKY (P<
0.013). whereas in Nit-treated SHR., it was
markedly reduced (P<Z0.01) (Tab 2).

Tab 2. Eftect of Nit ig on total Intracelluinr calcium in
SHR. a=46. Ex5. “P<0.00 vs WKY, ‘'P<0.01 vs
untreated SHR.
Nit/ SBP/ Inf:racellular
Rats T kPa calcium content
Mg *%E (umol /L cell?
WKY ¢ 16.0+1.2 B2+ 18
SHR 0 27.1x2. 5 169118
SHR 10 16.71. 0 87114
DISCUSSION

The present study indicated that treatment
of SHR with Nit caused a significant reduction of
total intraerythrocyte calcium content and a low-
ered SBP. However, Nit did not exert any sig-
nificant influence on the erythrocyte membrane
calcium binding capacity.

Erythrocytes were chosen for this study be-
cause of its availability and a preparation of ery-
Besides . it also
possessed the unique property of having both the

throcyte membrane was simple.

transport systems for active and passive ion
transportation and 90 % of the exchangable calci-
um within the same depot. Abnormalities of
vascular smooth muscle are primarily related to
disturbances of calcium metaholism. Elevation
of intracellular calcium content plays an impor-
tant role in the induction of hlocd pressure eleva-

[111

tion There are many factors influencing the

intracellular calcium content. In erythrocytes of
essential hypertensive patients and SHR"“'™, the
calcium binding to the inner side of the plasma
membrane and the calmodulin dependent compo-
nent of calcium pump activity are reduced and
passive calcium influx into ATP-depleted cell is
accelerated.

Calcium channel blockers decreased the in-
traerythrocyte calcium content by influencing ei-
ther passive influx or efflux of calcium"?’. Pre-

L

vious studies reported that nifedipine could
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stimulate the activity of Ca-ATPase which was
redured in SHR and essential hypertensive pa-
tients. It was by stimulating the efflux as well
as by decreasing the passive calcium influx be-
zides calcium channel blockade.

Results of the present study provided furcher
evidences to substantiate the importance of intra-
cellular caleium in the induction and development
of hpertension and demonstrated that the anti-
hypertensive effect of Nit was related 1o the low-
ering of intracellualr calcium and could not show
direct relation to the capacity of caleium binding
of cell membrane.
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