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ABSTRACT

The objective of this study wa

, ( study was to evaluate the effica

. B o o AC .
nypersensive drugs in renovascular hypertensive adult male rils(.)r:ﬂ?c rf?:::\(ss (()

enindopirl, 0.08 mg/kg), calcium channel blocker (amlodipine, 0.15 mg/kg), B-blo

0.5 (g) were ie
de. 0.5 mg/kg) were studied on elevated blood pressure and hypertension in
entricular nuclear

ants
£

{indapami

Lsiter Was Tclasurcq as left ventricular wall thickness and left v
- o . ' - ¢
holic variables such as lipid profile represented by serum cholesterol,

some metd

as weil as on serum hlood glucose and s Ia*
it cionific erum Na* and K* lev
indapamide significnatly decreased the elevated blood prcssur]cmds was exami

affect left ventricular nuclear density. Indapamide significantly
rum Na* level. Neither amlodipine nor indapa

drugs could
tevels, whereas, perindoptil markedly clevated se

“nenndopnl benificially affected serum lipid profile by increasing HDL. C
I in the present model (

pertensive drugs in term
ed the lipid profile as it increase

decreased HDL significantly. In conclusion, periondoproi

wou
protecting against hypertension induced LVH. It Jaso improv

and protected agai

id seem to have some advantages over the other used antithy

H .t - . . . f
aily oral administration of different_classes O
f angiotensin converting enzyme (ACE) 1nhfb110fs
cker (metoprolol, 0.005 mg/kg) and av(i;l;retgg
duced left ventricu rtrophy o rugs on

ity. , the effect of the :
density. Ao Smgh density lipoprotein (HDL;
| an

triglyceride (TG) an ot o
ined. All of erindopril, amlodipine meto
inst hypcrll]cnsiorl induced LVH, but norl of :jhc;(sg
reduced blood glucose Jevel and serum 'Na an
mide could affect the lipid prg!f_'kl;e bué
onversly, metoprolol increased cholesterol and r:?s )
2 kidneys, one clip renovascular hypertensive
s of lowering the elevated blood pressure an
d HDL and seemed to have neutral effect

s o by et Bl

on blood glucose level.

INTRODUCTION

Today, diuretics, beta blockers, calcium antagonist
and angiotensin converting enzyme (ACE) inhibitors
are considered first line drugs in the trcatment of
Patients whose blood pressure is
inadequately controlled by one of these drugs are often
wansfered to a different class of antihypertensives,
rather than receiving additional drugsm. Such switches
may be promoted not only for improved efficacy, but
also by the hope that particular properties of the new
medication will lead to decreased side effects or other
therapeutic goals®.

The main risks associated with hypertension do not
arise from the increased blood pressure itself, but rather
from pathological changes in a number of key organs.
The structural changes in the cardiovascular system

occur secondary to hypertension are characterized by an

increase in myocardial mass with resultant impaired
compliance and myocardial function and an increase in

blood vessels wall thickness®, as well.

Animals data have shown that different classes of
antihypertensive drugs differ markedly in their ability to
prevent or reverse the remodelling process secondary to
- hypcnension("). The ideal antihypertensive drugs must
* control blood pressure as well as reducing ventricular

mass and other complications &', with minimal side

t effects.

" From these contexs, the present work was designed
to study the effect of some recent antihypertensive
: drugs belonging to different classes; ACE inhibitors
:%__Teprescmcd by perindopril, calcium antagonists

hypertension.

98

ers as metoprolol
d by indapamide. The effect of
d on blood pressure. hlood
Jytes and lipid profile as well
g some cardiovascular
by measuring the
d left ventricular

represented by amlodipine, beta block

and diuretics represente
these drugs was recorde
glucose level, some clectro
as their efficacy in preventin
complications namely LVH judged

left ventricular myocyte thickness an
nuclear density in adult male renal hypertensive rats.

MATERIAL AND METHODS

ult male albino rats weighing 180-200g
were used in the present study. The animals were
allowed free acess of food and water and housed in
plastic cages under standardized conditions away from
any stressful stimuli.

Rats were initially divided into two groups (6 and 30
rats). The former group was kep as normotensive
control while the latter group was subjected to induction
of hypertension. Hypertension induced experimentally
by two kidneys, onc clip renal artery stenosis by
appliation of silver clip (0.2 mm internal diameter) to
:)he left renal artery according to the method described
: {g%iggfn and Dejong (1971)7) and Douglas et al.

The norm iv
i operatizt:n:‘;; Ocuotnlir:llmgdrs;?o wasf su.l;jcctcd to
Animals of this a0, K P,
blood pressure, gt:::: ‘]"_’Cfc us'Cd N fneasure KIS
normal cardiac muscl e biochemical - parameters

e thickness and :
both groups blood press nuclear density, In
anaesthetized by [P. ;:z“f’as measured in ratg
pentobarbitone via blood J‘ cion of 35 mgx
od pressure transducer P &
er P} 400,

Thirty six ad
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cennected 1o an ﬂsu‘lllogx:\ph 400 MD 2 C (P.]Imt‘fv

BioScience, Washington)
fomly subdivided

Rats of the other group were ranc
jved daily oral

mto 5 subgroups (6 each). All rals rece
treatment doses for 6 weeks as follows:
subgp I, perinodopril (0.08 mg/kg).
subgp 1 amlodipine (0.15 mg/kg),
subgp 111 metoprolol (0.005 mg/kg).
subgp IV. Indapamide (0.5 mg/kg).
The last group received distilled w
for 6 weeks to develop hypertension
hypertensive control.
At the end of the experiment,
sacrificed and blood was collected in plastic
were kept in refregirator at -4°C. Sera were 0

determination of serum blood glucose leve
cholesterol"®, triglycerides ' and HDL (12) " Scrum

clectrolytes (Na*, K*) were measured Spcclrupholomcl'
rically according to standard procedure induced in the
assay kits. Assay kits werc obtained from Guimica
Aplicada SA, Spain.

The hearts were exised, weighe
formalin solution. Each heart was cut perpcndicul:uly

from apex to base axis into 4 specimens of identical
thickness. Paraffin sections were cut 3 um thick and
stained with Hx and E. Morphometry was done using
(As 200 image analyser micrometer version (Elmhursl,

IL).

To measure the lefl
thickness 10 randomly sclected fields on each slide

were analysed and the mean value was taken. Lefl
ventricular nuclear density was measured by
determining the number of myocyte nuclei in 10
randomly sclected ficlds on each slide at magnification

of X 40.
Statistical analysis:

Results are presented as means tS.E. Statistical
significance was determined by the Students t-fest at

P<0.05.

ater and was left
and served as

animals were
vials which
brained for
19, total

d and fixed in 10%

ventricular cardiac muscle

RESULTS
Effects of six weeks daily oral administration of
perindopril (0.08 mg/kg) amlodipine (0.15 mg/kg)
metoprolol (0.005 mg/kg) and indapamide (0.5 mg/kg)
in control hypertensive rats:

1-Mean arterial blood pressure:
Administration ~ of  perindopril,  amlodipine
1

metoprolol and indapamide significantly reduced, the
mean arterial blood pressure of control hYPEftensive! ad

99

from | \+5.257 mmHg W 83.667=1.713, 9554
ron =TT a0 ¢8148.53 mmHg respective iy
g3.242.332 and 120.85528-7 & respectively (Fig,
1). s ! ok

¢ cardiac wall thickness:

2.1eft \‘cmriculn

The mean thi¢ ft ventricular wall of g

kness of the le
siuniﬁcunll_v reduced  after perindopey
metoprolol and  indapamide '
the h)'pcn_vcnsi\vc contral |
12.33680.372

h'.‘i!n was
amlodipiné:
15.280.25 H
9618:0.307.
11.738£0.499

ft ven:riculnr nuc

rT'Jr:-

Q

of

10.776£0.325.
n.‘spcai\'c]y (Fig. 2).

id

Jear density:

3.Le )
Non of the prcviousl,\’ mentioned  drugs coulg
 nificandly affcct the mean level of the nuclear

sig 2 i . ) - e _
tricle from that of the h).peru-n_\m.u

density of the ven
control (Fig- 3).
4.Serum glucose level:
The concentration of serum -
signiﬁcnmly reduced 'l‘rom cgntrol value only after
administration of  indapamide from 72.19+1.669
mmol/dL 1o 61.6l7i3.l3l mmol/dL after six weeks

ireatment (Fig. 4).
§-Serum cholesterol,

glucose

TG and HDL levels:

The mean serum level of HDL of the hypertensive
| was significantly elevated after perindopril
from 28.167+1.798 mg/dL 10 38.51 626
ol significantly reduced the level of the
mean HDL of the control to 20.0£0.925 mg/dl and
elevated the mean cholesterol and TG level to
101.833+2.015 mg/dL and 138.883%3.356 mmol/dL
from that of the control value (75.33%£3.287 and

90.429+6.423) Table |.

Table (1): Effect of perindopril, amlodipine, metoprolel and
indapamide on serum cholesterol, triglycerides {TG) and
high density lipoprotein (HDL) levels in adult male renal

hypertensive rats.

contro
administration
mg/dl. Metopro

Treatment Serum Serm TG Serrum HDL
cholesterol levele level
level (mg/dL) | (mmol/dL) (mg/dL)
Control {(hypertensive rats)| 75.3343.287 9042916423 [28.16721.79%
Perindopril (008 mg/kg) | 73.661#6.309 [86.00018.866 |[38.500+1.628°
Amlodipine (0.15mg/kg) | 72.16747.161 |85.667+7.467 |29.83221.753
Metoprolo! (0.00Smg/kg) | 101.83322.015* [138.83343.356%{ 20,0000 925*
Indapamide (0.5 mg/kg) | 79.16745,224  [92.63746.526 |30.16722 424

Data are presented as mean +SE
* Significantly different from control value al P<0.08

6- Serum Na* and K* Jevels:

Serum Na* .
o 173162; concentration was significantly elevated
only afte.r :0:2()5 mmol/L to 199.896+2.154 mmol/L

administration of perindopril. Indapamide

sieni

hj:;g::::x reduced serum K* Jevel of e
contr ‘

(Table 2). ol from 5.73740.208 to 4.933+0.108
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DISCUSSION

wiyated that
mp/kg),
and

the present study demor

of perindopnl (0.0%
solol (0.005 mp/kg)

sn weeks significantly

The 1esults of
admpmistratiin

gmiadgmnt (115 mp/kg), meto]

amide (0.8 mg/kg) fon

a1l

of  hypertension induced

inday

eedpced the development

pnertrophy 0 IWO kidneys on chip renal hypertensive
fvpe! :

vats  These results are in accordance with our

smtopathologicsl findings
1 with studies 1n antmals
in LVH with
(15,16)

Alyo results are consisten
trating regression
bers" ACE inhibtors

a7 and drwcnu”"”’. It
of these drugs to

wd patients demons
selonum channel bloc
" wme [adrencrgic blocker

mght he assumed that (he atlity
st regression of hypertension induced hypertrophy

wnply reflects ther abality to reduce the systemic
vascular resstance responsible for the fall n blood

pressure %!

The preatest cffect observed after penindopnl in
whiong LVH than other antihypertensive classes was
LR 5 ’ '

r 'ndm\fnuuh conclusions based on the recent

22 analva )
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I thbs ctudy, non of the used utitibrype e pmive drugs
. e
conld ipduce any signilicant <hange 16 telt vog) dlar
Wia

i hetsture this

Dresprite the b
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piclear density
"”""”“ could be ““""""f"" '-y the fere wioin s.hh”
that perindopnil reduced  the hiypenttaphy of st
minscde cells abserved in hypenension without stiering
the deaxyribonncleie acid or protein

Admnmisteation of peandopnl for siz weeks yo vwn
bidoeys, one clip renal hypertensive rats insignifcantly
decreased serum cholesterol and tnglyceride fevels, b
significantly elevated senun HDL. These results are in

accordance with many previous reports ™ 44 Howeyer

in TOMHS sty ACE inhibitor enalapnd did nor

change the hpid pattern over 12 months tteatinent (9
1]'))‘”)‘"' reported that ACE

while Weidmann et al.
could not modify, the cholesterol fraction and

infubitors
slightly decreased niplyceride levels.
sults contirm the neutral effect of am-

The present re
9
ipamide (H29) 44 serum concentra-

lodipine ** and ind:
tion of hpds. However, some studies reported an

increase in Plasma oL B9 or plasma triplycende and
(hulcslcml(‘m’”‘ after thiazide diuretics. It has 1o be
noted that the methyl substituted isoindoline part of
indapamide differentiates between this agent and other
diuretics with harmful effect on lipid profile as,

Metoprolol a  selective f-blocker induced a
significant increase in both serum cholesterol and
triglyceride levels with i significant reduction in serum
HDL. In harmony with the present data, some studics
reproted that 3-blockers tend to increase total VEDL
and triglycerides and decrease HDL and cholesterol 3V,
It has to be noted that -blockade is accompanicd by
increased adrenergic tone., The latter is known to lower
lipoprotein lipase activity ™ which results in increased
TG Jevels due to impaired catabolism of TG rich

lipoproteins. Thus, HDL which depends on VLDL

catabolsim decreases®”,

Significant change in serum glucose level has only
occured after treatment with indapamide, The decrease
in serum glucose level may be due to reduction in
serum potassium level (observed in this study), or a
protective action on carbohydrate metabolism resulting
from the differences in the molecular structure
compared with other diureties™®, The changes in serum
blood glucose encountered with indapamid therapy is in
agreement with other studies in diabetic and non
diabetic hypertensive patients 3% 39),
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Fig. (2): Effect of perindopril (0.08 mg/k it olol
p e 8), amlodipine (0.15 mg/kg), metoprolo
(0:005 mg/kg) and indapamide (0.5 mg/kg) on(!eft vcr’;/tr%c;llur cardia¢
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* Slgnificantly different from control value at P < 0,05
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