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Abstract
Hypertension is one of the most common ca&aBoular disease ; it is now widely
accepted as a chronic inflammatory process. Loweagranflammation, enhanced
oxidant stress and lipid peroxidation play impottesles in hypertension. Olmesartan
exert a potent anti inflammatory activity by intibn of inflammatory cytokines also it
have anti oxidant effects..
The objective of present study was to assess feetadf olmesartan on hypertension
via interfering with inflammatory and oxidative patays
Twenty Four white laboratory female Wistar ratgevassigned to three groups (Eight
rats ) in each group. Two groups of these threeggavere induced with hypertension
by giving intraperetonial injections of syntheti€AH (0.5mg/kg/day) for Fifteen days.
One of these tow induced groups were Olmesartatetiegroup: The other one was
control untreated. Blood samples were collecteithe@iend of induction of hypertension
(2ed week) and after 8 weeks of treatment for nreasent of serum (hsCRP, IL6,
TNF-0. ,malondialdehyde (MDA), and reduced glutathione&Si{} At the end of the
eight weeks the hearts were removed for assessheehistopathological changes.
Compared with the control normal group, levels eERP, IL6, TNFe. ,MDA, and
Blood pressure were increased and reduced GSHdeeaeased in hypertensive
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animals (P<0.05). Histologically, all induced- w#ted rats showed no significant
changing (P>0.05). Olmesartan decreased the lamelssCRP, IL6, TNFx, MDA
significantly compared with hypertensive untreagup (P<0.05), It also caused
significant decrease in blood pressure and sigmifidncrease in GSH (P<0.05), it
didn’t show significant histological changing cpaned with induced untreated group
p>0.05. Olmesartan possess antihypertensive effecte&xperimentally induced
hypertensive rats via interfering with inflammat@nyd oxidative pathways.
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Introduction

Hypertension acts as a mageterminant of endothelial dysfunction awascular
damage,promoting inflammatory activation of endothelial llsg recruitmentof
inflammatory cells in the arterial wall and actiest of vascular resident elements
systemic activatiorf?. Mechanisms leading to this inflammatory response ramt
clarified and can include both mechanical stresses of the drtemall and
proinflammatory effects of humoural factors, sushAagiotensirl (Angll).

Accumulating evidence from basic science researahésclinical studies showed
that Angll, besides regulating thascular tone, may exert some inflammatory effects
on thearterial wall ®3%. Angll, in fact, induces (NF-kB) activation triggeg the
production of inflammatory cytokirse promotes the activatioof NADPH oxidase
followed by the release of reactive oxyggmecies (such as superoxide anion) and
impairs endothelium-dependergtsodilatation by reducing nitric oxide (NO) gerigna
®) The treatment of animal models of hypertensidth Angiotensin receptor blockers
reverses most of the detrimental efferfté\ngll on endothelial function and reduces the
level of inflammatoryactivation in the vessef8.

There is an increasing evidence base to suppatatanship between elevation in
vascular inflammatory markers and hyperten$iSr’.

The selective AJR antagonisnimmproved remodeling of resistance arteries beyond
BP controlwhich could result in improved cardiovascular ontes®. Therefor, the
aim of the present study was to assess the effeotntesartan on hypertension via
interfering with inflammatory and oxidative pathvgay

Materials and Methods

In this study we have used twenty four white labory female Wistar rats that are
of 200-250 gm body weight. Their ages range frore@hto four) months, these rats
were divided in to tree groups (eight in each gjoumhe period of this study was
continued from % Des . 2009 to 29 Feb. 2010 in the animal house of the Collage of
Medicine /University of Kufa and exposed to corlgdltemperature around 25 ° C and
humidity was kept at 60-65% .The rats were givetewand standard chow diet. The
amount of standard chow diet taken by each rat2@asn daily. The rats were bred in
standard cages. All rats groups except control mbrgroup were induced with
hypertension by giving intraperetonially inject’o of synthetic ACTH
(0.5mg/kg/day)for fifteen day®.
Olmesartan Medoxomil

Olmesartan medoxomil was given in dose of 8 mgfikgeoa day(mid therapeutic
dose) before morning feét by suspending each single rat a daily dose inneate
then given orally byavagefor eight weeks.
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Preparation of Samples
Blood Sampling

From each rat, about 3 ml of blood was collectediriiracardiac aspiration at the
subxiphisternal approach at the beginning of treatnrand at the end by large gage
needle . Sera were removed, and analyzed for dieigion of (hsCRP, TNF-a, IL-6.,
reduced Glutathione, malondialdehyde (MDA)).

Tissue Sampling for Histopathology

At the end of the protocol (10 weeks on their retipe diets), rats were
anesthetized with high concentration of chlorof@na then killed. Rats were dissected
through the chest wall to make the heart accesdinleresection. The heart was
exteriorized, cleaned of adherent connective tiseMeised. All specimens were
immediately fixed in 10% formaldehyde solution. éffixation, they were processed in
a usual manner. The sections were examined by stop@ under magnification power
of (4x10) then the histological changes in the wnelet wall thickness were
examined™?.

Methods
Blood Pressure Measurement

A physograph MKIIl tonometer transducer was used to measure inditeotl b
pressure (Bp) of rat by inserting the tonometea llwlder to the medial aspect of the rat
thigh in the left femoral artery. All the rats bbb@ressure were measured at the same
time throughout the induction and treatment coeksey 7 days.

A digital sphygmometer is inflated up to 250 mmHgert gradually pressure
declined with physiograph monitoring of pressurésewscillations. Immediately after
reaching a maximal oscillation of tonometric pulsata value of sphygmometer is
recorded. That value corresponds to the MAP togetlih determining the maximal
systolic and diastolic pressure for healthy grompdalibrating the physiographic chart
divisions™?

Biochemical Measurement of (hsCRP, TNFe, IL-6,MDA,and GSH )

ELISA Kits were used for quantitative determinatiof ( hsCRP, TNF, IL-6, ),
(hs-CRP Elisa kit, Drg International Inc USA), (IlHisa kit, ImmunoTech .France),
(Tnf-a Elisa kit,iImmunoTech .France), respectively.

The level of MDA was determined by modified procesl®: Quantichrom™
Glutathione assay Kit is designed to accuratelysmeGSH)™.

Statistical Analysis

Statistical analysis were done by using (SPSS, IMat 2010a) ,;For continuous
data a paired t test was used whereas regressaffic@nt r was used to assess blood
pressure responses .P value less than 0.05 regasisignificant
Results
Effect on Mean Arterial Pressure

There was a significant increase in MAP in inducedtrol untreated group as
compared with control normal group; P < 0.05. Olanes had potent antihypertensive
effect. The drug caused a significant decremeMAP after eight weeks of treatment;
P < 0.05. as shown in table (1)

Effect on Serum Level of (hsCRP, TNF, IL6)

There was a significant increase in serum levélhafCRP, TNFe, IL6) noticed
with induced untreated group as compared with ocbmiormal group after fifteen days
of induction of hypertension; p < 0.05.
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Olmesartan induced significant reductions in( hsCHRF-u, IL6) levels as
compared with control induced untreated group &Bteveeks of treatment course p <
0.05. as shown in table (2)

Effect on Serum Reduced Glutathione Level (GSH).

There was a significant reduction in serum reduG$H level noticed with
induced untreated group as compared with contramab group ; P < 0.05,
Olmesartan caused a significant rise in reduc8H @ comparison with the untreated
group, P < 0.05 After the eighth week of treatmastshown in table (3)

Effect on Serum Level of Malondialdehyde MDA

There was a significant increase in serum MDA lewaiced in induced untreated
control group as compared with control normal grolp< 0.05,0lmesartan caused a
significant decrease in serum MDA level in compamisvith the untreated group, P <
0.05. After the eighth week of treatment. as showtable (4)

Histological Effect of Induction of Hypertension armd Effects of Olmesartan
Treatment

induced untreated Control group (picture no. tw@per right showed mildly
thickened wall and although Olmesartan (picture froee) showed a mild difference
from the untreated group however this difference wat significant at P <0.05. This
finding was expected since duration of inductiorhgpertension was not sufficient to
revealed left ventricular wall thickness. as shawfigure (1)

Discussion

In the current study, a significant increase in maderial pressure was found in
rats induced with 0.5 mg /kg /day for fifteen dagscompared with the normal group.
This increase of mean arterial pressure by ACTH mamexplained by the mechanism
that ACTH-induced secretion of the major rat glumticoid corticosterone, The
increase in transcription and expression of gludamnd receptors might be one of the
mechanisms involved Glucocorticoids also modulatgcular permeability and decrease
production of NO as well as of other vasodilatatéas®° ). .

There was a significant decrease in mean artergdspre (MAP) in olmesartan
treated rats (8mg/kg/day) as compared with thedadwntreated group. This decrease
of mean arterial pressure by olmesartan can beamgu by the mechanism that
olmesartan displace angiotensin Il from the angsite | receptor and produce their
blood pressure lowering effects by antagonizing i@egsin Il-induced
vasoconstrictio*®.,

Effect on Inflammatory Parameter hsCRP, TNF a, and IL6

There was a significant increase in,(hsCRP,IL6,T)lFHevel in rats induced with
0.5 mg/kg/day (ACTH) for fifteen days as comparethwhe normal group. (p<0.05).
This increase of (hsCRP, IL6,TNFa)-level by ACTH can be explained by the
mechanism that ACTH-induced hypertension in rat andhypertension acts as a major
determinant of endothelial dysfunction andscular damage lead to promoting
inflammatory activation, these effects characteribg the expression of inflammatory
markers hsCRP,IL6,TNFa- The mechanisms leading to this inflammatory respo
include both mechanical stress of the arterial \aall proinflammatory effects of
humoural factors, such as Angiotensi(Angll). Angll, besides regulating theascular
tone, may exert some pro-inflammatory effects oeaterial wall. Angll, in fact,
induces (NF-kB) activation triggerirtge production of inflammatory cytokia&.
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Olmesartan showed highly significant decrease ISCRP,IL6,TNF &) in
comparison with untreated group. This effect of edartan could be explained by the
relation between angiotensin suppresses ATI recep&t have a role in mediation of
cytokines releasgé”.

Effect on Oxidative stress

In our study hypertension was associated witheases in the serum levels of
the lipid peroxidation product MDA and decreasethe level of serum GSH . This
effect of ACTH could be explained by that Admingion of adrenocorticotropic
hormone (ACTH) to rats provides means of induciggentension by stimulating the
adrenal production of corticosterone and this leéaddisruption of the nitric oxide
synthase (NOS) pathway at various points, affedi@gbioavailability, oxidative stress
and function of the endotheliufi®.

Olmesartan had significant effect on serum MDA &@%®H levels hence it inhibited
the( increase of serum MDA caused by ACTH inducgdehension in rats .This
suggesting decrease in ROS and subsequent lipaidation. Also olmesartan caused
high increase in rats serum GSH level,. This effe¢tolmesartan might be attributed to
that Angiotensin Il activates the AT1 receptor Hs8g in superoxide anion generation,
oxidative stress, and endothelial dysfunctif, ARBs diminish production of
intracellular superoxide anions by reducing agtivitf angiotensin Il-dependent
oxidizes in the endothelium and vascular smoothaleusThis protects endothelium-
derived NO from oxidant degradation to inert oricoxolecules¢.

Table (1) Changes of MAP in ( mmHg) in different groups forero time to the 10th
week Data are presented as mean £+ SEM at P < 0.05.
NS = not significant

Z(()er Correlatio
Groups |tme | 3rd |arth | sith | 6th | 7th | 8th | oth f 1ot | " test
2nd < 005
Healthy 123 | 121+ 120 121+ | 122+] 123 ] 120 121§ 122 NS
control +5 2 +3 3 5 +t6 Q7 7] £5
Induced 184 | 189+ 186 ] 184+ | 183+] 182 ] 186 | 185 188 NS
untreated | =7 5 +6 2 5 +4 ] 3 ) 4| x4
olmesarta | 188 | 122+ | 96+ 85 ] 86 | 878885+
n +6 | 3 2 1°2) 3 s 2| 3| 2| P00
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Table (2): Sequential Changes of Serum hsCRP Level mg/L,(&NE6) level ng/L of
the Three Experimental Groups at the end of thadtidn period and at the end of the
treatment. The Data Expressed as Mean + SEM (N=&ch group) p<0.05.

Zero time
10 weeks
Groups 2 weeks P-values
hscrp TNF- a IL6 hscrp | TNFa IL6
Normal
152+ 158+ 152+ p > 0.05
control 1.55 +0.40 12 18+055 0.22 137 1.875
+1.56
Induced 2.84
3.04 + 2.68+1.49 | 486+] 3.06+ p <0.05
control 4,78 +1.23 103 117 1.003 +1.61
(untreated)
Olmesartan 4.64 + 3.02 + 295+ 1.625 1175+
group 1.03 1.04 2.52+1.33 0.19 | £0.35 0 47 1 p<0.05

Table (3): Sequential Changes of Serum GSH level pumol/L ofTtheee Experimental
Groups at the end of the induction period and atehd of the treatment. The Data
Expressed as Mean + SEM (N=8 in Each group). F5.0.

Groups S0 Wi 10 weeks P- values
2 weeks
Normal control 114.5+4.123 115+4.16 p>0.05
Induced control
36.25 £6.19 36.99 111.73| P <0.05
(untreated)
Olmesartan group 38.7+5.8 99 +£12.8 I P <0.05

Table (4): Sequential Changes of Serum MDA Level mmol/L of théree

Experimental Groups at the end of the inductiongoeand at the end of the treatment.

The Data Expressed as Mean £ SEM (N=8 in each gréup 0.05.

zero time
Groups > weeks 10 week p values
Normal control 2.03 +0.11 2.13+0.17 p>0.05
Tl eEe) Comiel 7.625 +0.35 7.625 + 0,55 p<0.05
(untreated)
Olmesartan group 7.6 £0.29 3.225 +0.275 P <0.05
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(I) Healthy Controlled Rat (2) mduced Untreated Control

Endocardial side

Transmural \
thickness transmural thickness
2250 microm 2650 microm

Cardiac Transmural Thickness
2340 microm

Figure (1): shows the Main Histopathological Finding of Tramstricular Section for
Rats Hearts(1-Healthy controlled, 2- Induced uné@acontrol,3- Olmesartan treated)
Revealed Minimal Chages in Transmural Cardiac Trresk Between Different Groups
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