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Antihypertensive effects of 7—nisoldipine and nisoldipine on conscious renal

hypertensive rats and dogs

LIU Wen—Hu, FU Shac—Xuan. LI Yun—Shan

{Department of Pharmacology, Hebei Medical College. Shifiazhuang 050017, China)

ABSTRACT The anuhypertensive effects of
r—nisoldipine (m—Nis} and nisoldipine (Nisy by ig
0.3. 10, 30 and 10, 30, 90 mg- kg’
respectively on renal hypertensive rats (RHR) and
0.1, 0.3, 10 mg- kg™ orally (for both drugs) on
renal hypertensive dogs (RHD) were studied. Both
m—Nis and Nis depressed blood pressure (BP)
dose—dependently in RHR and RHD. The reduction
of blood pressure correlated well with the m—Nis con-
ceniration  plasma of RHD. On the basis of
ED,, {HR)/ED, (BP). the hypotensive effect of
m—Nis on systolic blood pressure (SBP) was only 1.6
times as great as that of Mis on RHR (P <0.05). but
in RHD. both drugs showed the same potency
(P>0.05). In both models. m—Nis showed much
more potent effect on diastolic blood pressure (DBP)
than Nis (P<001). and possessed stronger
hypotensive effects on DBP than on SBP (P <0.05 and
P<0.01), but for Nis, 1its effects on SBP and DBP
appeared to be in the same order (P> 0.03). The fall
in BP was accompanied by a transient increase of
heart raies {HR) with m—Nis and Nis in RHR and
RHD. The chronic antihypertensive effects of »—Nis
and Nis were also remarkable with 1.0 mg - kg™' daily
at 9 AM for 21 d. During this period, the BP and
HR lowered to nearly normal level. After withdrawal
of m—Nis and Nis. the hypotensive effects lasied
nearly 1 wk. ‘

KEY WORDS  antihypertensive agents; renova—
scular hypertension, dogs. rats:  m—nisoldipine.
nisoldipine

Nisoldipine ([Nis) possessed vascular
selectivity and exhibited a long-lasting
hypotensive effects on renal hypertensive dogs
(RHDM?. m-Nis was first developed in the
Department of Organic Chemistry, Hebei
Medical College. and our previous papers
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reported that m—Nis shared the same charac-
teristics as Nis and was much more stabe to
sunlight and heat compared with Nis™ ¥,

The present study was undertaken to
evaluate the effectiveness of m—Nis in RHR
and RHD and its plasma concentrations.

MATERIALS AND METHODS

Renal  hypertemsive 1ats The 3
Sprague—~Dawley rats, weighing 150t s 16 g
were used to prepare RHR (1K IC) by clipping
the renal artery’™. Aflter operation. rats re-
ceived a standard diet and saline. After 8
wk, body weight increased to 315+ 14 g and
BP reached 22.7/18.0-25.3/21.3 kPa were
used in the experiments. Groups of 8 RHR
were used to test the hypotensive effects of
m—Nis and Nis (supported by the Department
of Pharmacy of our College). m—Nis and Nis
were protected from light in all the
procedures. The drugs were suspended in
0.5% carboxymethylcellulose (CMC) and giv-
ing at a volume of 3 ml- kg' by stomach
tube. SBP. DBP, and HR were monitered
beforeand 0.5, 1. 2. 3. 4, 6, 8, 12, 24h
after ig by tail cuff method®”. RHR were al-
lowed to take saline ad /ib but no food for 24 h
in the laboratory at 30C before the experi-
ments.

Renal hypertemsive dogs Dogs, both
sexes. weighing 151 4 kg were prepared
(2K 1C} by renal artery constriction”. At the
same time, a left carotid artery loop was
made. After operation. the dogs were in-
Jected im penicillin 800 000 u at 9 AM and 5
PM daily, and kept in the laboratory with
room temperature of 20C for 10 d. RHD
with BP above 21.3 / 17.3 kPa were employed
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in- the experiments. SBP, DBP, and HR
were measured on the carotid artery loop with
a stethoscope.

m—Nis and Nis were freshly suspended in
0.5% CMC ( 0.1 mg - kg~' group) or weight-
ed accurately (0.3 and 1.0 mg - kg~' groups)
just before the test. the drugs in the meat
soup were pgiven orally according to a
cross—over design. The washout period of a
drug was 5 d before the subsequent
experiment, m—Nis and MNis were protected
from light also. In the chronic test, the RHD
were given m—Nis or Nis 1.0 mg - kg™' at 9
AM daily for 21 d.

The plasma concentration of m—Nis was
measured in RHD with (.3 and 1.0 mg -
kg™' single doses with HPLCU!™'%,

Statistical analysis Yalues were ex-
pressed as the x + 5. Comparason between
values before and after medication was carried
out with paired r test. Correlation coefficient
was caculated by linear regrgssion analysis.
The doses required to decrease BP or increase
HR by 20% of the initial values (ED,,) were
meassured’' ¥,

RESULTS

Antihypertensive effects of »—Nis and Nis
on RHR  The reductions of SBP and DBP
were seen after 30 min and reached the peak
effects at 1 h after medication. The maximal
depressive duration of »m—Nis and Nis were
about 8 and 6 h {on SBP). 8 and 12 h {on
DBP) respectively. At 1 and 3 mpg - kg™
{(m—Nis) or 3 and 9 mg - kg™’ (Nis). transi-
ent increases of HR were seen from 30 min to
3 h after dosing (Fig 1).

Antihypertensive effects of #»2—Nis and Nis
on RHD  The hypotensive effects started
from 30 min and the maximal effects attained
at 1 h after medication. The maximal
hypotensive duration of m—Nis or Nis lasted 6
and 6 h (on SBP) or 8 and 6 h {(on DBP)
respectively with the largest dose. There was

17 ¢m—Nisuld1pme Misoldipine
25
g 2 #:k#‘l‘ﬁ‘*#;&
~ 2
M :
21
7"
15
3
21
ke
< 19
= 1"
A G
13
4901 « .
470 bk l._!;.,
430
£ a3 ‘f\
]
~~ 410
\)
= 39 i:aé.-t:sisa gﬁs— b
370 .-?
150 — vl
0|23468[214U|234 812 24
Time/h

Fig 1. Effects of single ig dose of m—nisoldipine or
nisoldipine in conscious renal hypertensive rats. n==8,
) control (CMC). @ 0.3, ~ 1.0, [ 13.0mg - kg!

for m—Nis in 0.5% CMC solution;: @ 1.0. x 3.0. ")
90 mg- kg' for Nis in 05% CMC. 1 +
5, ""P<0.05. " P<0.01 vs before.

also a transient posilive chronotropic effect at
1—8 h, but the peak effects occurred at about
3 h after oral dosing (Fig 2).

Plasma concentration of #»—Nis in RHD
The plasma concentrations of m—Nis with sin-
gle doses of 0.3 or 1.0 mg - kg ! correlated
well with the reduction of BP (r=0.9987)
(Fig 3). :

Chronic antihypertensive effects of m—Nis
and Nis on'RHD  During the 21 d treatment
with both drugs. there were no positive
chronotropic effects, but the BP were reduced
from d 3 and persisted in a lower and stable
state. After withdrawal of both drugs. the
hypotensive effects lasted nearly 1 wk (Fig 4).

DISCUSSION

In RHR. the ED,, value of Nisfor
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Fig 2. Effects of single oral dose of m—Nis or Nis on
201, @

conscious renal hypertensive dogs. =26,
0.3, x 1.0 mg- kg
TP <D.05,

for both drugs.
***P < 0.01 vs before,

SBP; P =006 ~0.27
r=10.989%
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Fig 3. Plasma concentrations of m—Nis vs reductions
of systolic () and diastotic (@) blood pressures
from & renal hypertensive dogs with single oral dose of
0.30rl.0Dmg - kg™t Xt

HR. SBP or DBP was | to 5 times greater
than that of m—Nis. which suggested that
m—Nis was more potent on these three
parameters. But in RHD, the EDy, value of

m—Mizoldpine Misoldipine
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Fig 4. Effects of /»—Nis and Nis, both 1.0 mg
kg™ - d' » 21 d on renal hypertensive dogs.
TP<D05. TP <D0L ysbefore.

Xt

ar—Nis on HR or SBP was almost equal to
what of Nis respectively. Only the ED,, val-
ue of Nis on DBP was 2 times as great as what
of m—MNis, which disagreed with our previous
results in anesthetized normotensive dogs®!.
These differences may be due to the species
and the conditions of animals. So according
to the ED,, values, it is suggested that m—Nis
could reduce the DBP predeminiently com-
pared with Nis in conscious RHD (Tab 1).

On the basis of ED,, (HR)/ED,
(BP), our results demonstrated that m—Nis
reduced the SBP a little greater than Nis in
RHR, but in RHD, baoth drugs showed the
same potent hypotensive effect on SBP: the
potency of m—Nis to reduce DBP was | time
higher than Nis in both models, and the re-
duction of DBP induced by m—Nis was 0.5 to
1 time greater than that of SBP. During the
chronic treatment with both drugs. the bload
pressure was reduced down to nearly normal
levels. And from d 3 to the end of
treatment. the blood pressure persisted in a
lower and stable state. Along with the
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Tab [. ED,, of m—nisoldipine or nisoldipine on renal
hypertensive dogs (RHD) and rats (RHR). ED,,=the
dose to reduce BP or increase HR by 20%.

nt—Nis Nis
ED,, /mg" kg™
RHR (n=24, ig)
HR 3.45 7.85
SBP 087 319
DBP 0.60 308
RHD (=18, po)
HR 2.13 2.00
SBP 0.54 0.49
DBP 0.27 0.56
EDs (HR}/ EDy (SBP)
RHR 396 2.46
RHD 194 4.08
ED,, (HR)/ ED,, (DBP)
RHR 575 2.55
RHD 7.89 .57

reduction of blood pressure. there were no in-
crease of HR but a nepgative chronotropic ef-
fects disclosed.

As a result, our experiments demon-
strated that m—Nis possessed potent
antihypertensive effects on RHR and RHD,
especially reduced DBP predominently in both
hypertensive models compared with Nis.
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Effects of rhynchophylline and isorhynchophylline on
bloed pressure and bood flow of organs in anesthetized
dogs )

SHI Jin—Shan., LU Guo—Xiong, WU Qin
(Department  of Pharmacology.
college, Zunyi 563003, China)
HUANG Yi—Ping, ZHANG Xian—De

(Guangxi Institute af Traditional Chinese Medicine and
Materia Muadica, Narning 330022, China)
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ABSTRACT In anesthetized thoracotomized
dogs. rhynchophylline (Rhy 5mg - kg™, iv) reduced
the mean arterial pressure (MAP), heart rale (HR),
and coronary blood flow (CBF) by 1.16% 5 0.67
kPa. 19% 12 beats / min, and 0.12% 004 nl-

min"' - g™, whereas -isorhynchophylline (Isorhy |
mg * kg™, iv) reduced (he parameters by 3.58+ Q.19
kPa, 26+ 18 beats/ min, and 0.10% 0.04 ml -

min™' - g'. respectively. In untheracotomized
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dogs. Rhy (J0 mg - kg™, iv) decreased renal blood
flow (RBF) by 0.35£ 0.16 ml - min™' - ¢!, but did
not change the MAP. lsorhy (5 mg - kg, iv) re
duced the MAP by 3.44+ | 44 kPa, but the RBF re-
mained unaffecied. These results indicated that the
hypotensive effect of 1sorhy in a dosage not affecting
RBF was more potent than 1hat of Rhy.

KEY WORDS  rhynchophylline; isorhynchophyl—
line; blood pressure; blood flow  wvelocity;
hemodynamics; oxygen consumplion
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