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Summary:
Atherosclerosis is a disease of large and medizedsimuscular arteries and is

characterized by endothelial dysfunction, vascutlammation, and the build up of
lipids, cholesterol, calcium, and cellular debrishim the intima of the vessel wall. This
buildup results in plaque formation, vascular regld), acute and chronic luminal
obstruction, abnormalities of blood flow, and dimshred oxygen supply to target organ.
Candesartan exert a potent anti inflammatory agtivi

Obijectives:

The objective of present study was to assess fhet&ff candesartan on atherosclerosis
via interfering with inflammatory and oxidative patays.

Method:

24 local domestic rabbits were assigned to 3 ggoGpoup | 6 = 8), control; Group I

(n = 8), Rabbit fed 1% cholesterol-diet (inducedreated group); Group Ilh(= 8), 1%
cholesterol-diet +candesartan (0.5mg/kg/daily gyaBlood samples were collected at
(O time), after 6 and after 12 weeks on experinedigts for measurement of serum
triglycerides (TG), total cholesterol (TC), HDL-@da serum high sensitive C-Reactive
Protein (hsCRP), serum IL-6 and serum TNF-a. Atehd of 12 weeks the aorta was
removed for histopathology and histomorphometradsess the atherosclerotic change
according to Americahleart Association classification of atherosclergdiases and for
aortic intema-media thickness also for aortic mdialdehyde (MDA)and reduced
glutathione (GSH).

ResultsCompared with the control, levels of TC, TG, LDL-Z.DL-C, atherogenic
index, hsCRP ,IL-6 ,TNF-a and aortic MDA were iraged and aortic GSH and serum
HDL-C were decreased in the animals with a highdfat (P < 0.01). Histologically all
induced-untreated rabbit showed significant ath@eossis lesions R < 0.05).
Candesartan treated groups showed significanttefte lipid parameters in comparing
with induced untreated group & 0.05).Candesartan counteract the change in hsCRP,
IL-6, TNF-a and MDA in compare with induced unteshtgroup P < 0.01).
Candesartan prevent decrease tissue GSH Iévet (0.01) Morphologic analysis
revealed that candesartan markedly reduéed (.05) the severity of atherosclerotic
lesion in the aorta compared with rabbits onghiiat diet alone and decreases aortic
intima-media thickness in histomorphometric measurements.

Conclusion: The results of the present study reveal that Csarten prevented
atherosclerosis in hypercholesterolemic rabbit wihibition of inflammatory and
oxidative pathways and reduced level of lipid pasgters and decreased aortic intima-

media thickness.
Key words:
Candesartan, inflammatory markers, oxidative stratberosclerosis.

Introduction:

Atherosclerosis is a chronic inflammatory, fibroferative disease of large and
medium-sized arteries fulled by lipids, it is mgstissociated with hyperlipidemia and
other several risk factdts

There are many risk factors of atherosclerosiseith

1.Nonmodifiable which include age, gender and genet

2.Modifiable which include dyslipidaemia, hypertems diabetes, infection, smoking
and systemic autoimmune disease and dthers

Atherosclerotic lesions are composed of three n@arponents:
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1. the cellular component comprised predominadélymooth muscle cells and
macrophages.

2. the connective tissue matrix and extracelluladlipi

3. intracellular lipids that accumulate witmmacrophages, thereby converting them
into foam cells®

Among the many cardiovascular risk factors, elevapdasmacholesterol level is

probably unique in being sufficient thive the development of atherosclerosis, even in

the absencef other known risk factors . If all adults had gt@a cholesterdévels <150

mg/dl, symptomatic disease would be rare. dther risk factors, such as hypertension,

diabetes, smokingnale gender, and possibly inflammatory markers.,(€greactive

protein, cytokines, and so on), appear to acceleaatliseasdriven by atherogenic

lipoproteins, the first of which beirgw-density lipoprotein (LDLY".

The endothelium becomes activated by atherogerdcpaninflammatorystimuli, and

the expression of adhesion molecules, primardgcular cell adhesion molecule-1

(VCAM-1), are up-regulatednd monocytes and T cells are recruited. BesideAM.C

1, otheradhesion molecules, such as intercellular adhesigiecule-1E selection, and

P selection, probably contribute to the recruitmehtblood-borne cells to the

atherosclerotic lesiofi®

Multiple cytokines and acute phasactants have been studied having possible parts t

predict cardiovascular events in healthy men as well as rigk stratificationin

established cases of CAD

The only blood biomarkers currently recommended dge in cardiovasculaisk

prediction by the adult treatment Panel are LDLIesi@rol(LDL-C), HDL cholesterol

(HDL-C), and triglyceride®. Howeverplasma total cholesterol concentrations alone

poorly discriminateisk for coronary heart disease, as more than dfalll vascular

events occur in individuals with below-average ltotelesterotoncentratior?.

Method:

24 local domestic rabbits were assigned to 3 gro@psup | q = 8), control; Group I

(n = 8), Rabbit fed 1% cholesterol-diet (inducedtreated group); Group llh(= 8), 1%
cholesterol-diet +candesartan (0.5mg/kg/daily gyaBlood samples were collected at
(O time ), after 6 and after 12 weeks on experiaediets for measurement of serum
triglycerides (TG), total cholesterol (TC), HDL-@d serum high sensitive C-Reactive
Protein (hsCRP) , serum IL-6 and serum TNF-a. Atehd of 12 weeks the aorta was
removed for histopathology and histomorphometradeess the atherosclerotic change
according to Americahleart Association classification of atherosclergdiases and for
aortic intema-media thickness also for aortic mdialdehyde (MDA)and reduced
glutathione (GSH).

Results:

Compared with the control, levels of TC, TG, LDL-EL.DL-C, atherogenic index,
hsCRP ,IL-6 ,TNF-a and aortic MDA were increased aortic GSH and serum HDL-

C were decreased in the animals with a high-fat (fRe< 0.01). Histologically all
induced-untreated rabbit showed significant ath®eossis lesions R < 0.05).
Candesartan treated groups showed significantteften lipid parameters in comparing
with induced untreated group € 0.05). Candesartan counteract the change in hsCRP
IL-6, TNF-a and MDA in compare with induced untesétgroup P < 0.01).
Candesartan prevent decrease tissue GSH Iévet 0.01) Morphologic analysis
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revealed that candesartan markedly reduéee (Q.05) the severity of atherosclerotic
lesion in the aorta compared with rabbits on a {iggidiet alone and decreases aortic

intima-media thickness in histomorphometric meas@m@s.

Table 1: Represents lipid profile for three experinental groups

TC mg/dl | TG mg/dl | HDL mg/dl
Normal control Zero time | 47.8+0.9 | 40+0.6 17+0.42
12 weeks | 49.5+1.14| 39+0.76 | 18+0.47
Induced untreated Zero time | 49+0.98 | 40+0.96 | 19+0.42
12 weeks | 883+45* | 225+9* | 12+0.36*

Candesartan 0.5 mg/kg Zero time | 50.6£3.34| 39+0.76 | 18.16+0.47
12 weeks | 330+18* | 100+4.2* | 16+0.33*

Figure 1. Represents HDL concentration for three emerimental group 1.normal, 2.induced
untreated, 3.Candesasrtan treated.
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Figure 2: Represents TG concentration for three exgrimental group 21.normal,

untreated, 3.Candesasrtan treated.
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Figure 3: Represents TC for three experimental grop.
Table 2: Represents changes of inflammatory biomasks for three experimental groups:

Hs-CRP(mg/l) | IL-6 (Pg/ml) | TNF-a
(pg/ml)
Normal Zero time 3.5+0.5 0.7540.1 0.6+0.09
control
12 weeks 4.3+0.7 1.1+0.09 1.05+0.06
Induced Zero time 4.2+0.9 1.06+0.05 0.77+0.1
untreated
12 weeks 20.7+£1.7* 5.5+0.5* 7.05+0.44*
Candesartan | Zero time 4.1+0.5 0.9+0.08 0.85+0.05
0.5 mg/kg
12 weeks 10.4+0.6* 2.8+0.3* 2.7+0.17*
m -Mormal
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m |l Dietary 30
M induced untreated 20
M ll. candesartan
W egroup 10
o |AE N . . . .

Figure4: Represents Hs-CRP for three experimentalrgups
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Figure5: Represents IL-6 for three experimental grops
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Figure6: Represents TNFe for three experimental groups

Table (3): Changes of aortic MDA level umole/gm ahe 3 experimental group.

group MDA level(umole/gm aorta)
I-Normal control 1.283+0.5

II. Dietary induced untreated 2.2+0.4*

[ll. candesartan group 1.48+0.6*

Table (4): Changes of aortic GSH level nmole/mg dfiree experimental groups.

group GSH levelfanomole/mg aorta)
I-Normal control 37.16+0.67

II. Dietary induced untreated 24.5+0.67*

[ll. candesartangroup 29.66+0.67*

Table (5): Changes of aortic intimal thickness levgum) of three experimental groups.

group Aortic intimal thicknesspm)
I-Normal control 87.33+12

II.Dietaryinduced untreated = 325.83+12*
lll. candesartan group 191.66+12*
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Figur: (1) Photomicrograph of histophotometric setion in aortic arch of rabbit fed on normal diet
for 12 wks (normal control) show the normal intimd thickness and intact continuous endothelium.
Stained with haematoxylin and Eosin (x10), where; intima of the aorta, M: media of the aorta, A:
adventitia of the aorta and L: the lumen of the aota.

Figure (3): Photomicrograph of histomorphometric setion in aortic arch of rabbits on atherogenic
diet for 12 wks (induced untreated show diffuse irgma thickening and in completely coalesced
extracellular lipid underneath a layers of macrophages and smooth muscle cells. The section
stained with haematoxylin and eosin (x10). where; Intima of the aorta, M: media of the aorta, A:
adventitia of the aorta and L: the lumen of the aota.

Figure (3): Photomicrograph of histomorphometric setion in aortic arch of candesartan
hyperlipidemic rabbits. The section stained with hamatoxylin and eosin (x10). where, I: intima of
the aorta, M: media of the aorta, A: adventitia ofthe aorta and L: the lumen of the aorta.

268



Kufa Med.Journal 2011.VOL.14.No.1

Discussion:

In the current study, feeding of atherogenic deetabbits for 12 weeks resulted in
marked hypercholesterolemia in which serum TC, T®&L-C, VLDL-C and
atherogenic index levels were found to be increasgaificantly. While, HDL-C level
was found to be decreased significantly. Thesdteesiere obtained bfRomero et al,
2000§*¥: (Prasadet al.,2009)*> and igris et al, 2008§'®

Significant changes in serum TC, TG, HDL-C, LDLM,DL-C and atherogenic index
levels in candesartan treated rabbits as compaitd that in the control untreated
rabbits. Our results were supported (Masilios P..et al., 2001%"”, (Michael T.et
al,2004§'®. These results demonstrated that angiotensin recéfiokade attenuates
the degree of atherosclerosis and reduces lipidilgararhe AT, receptors was up
regulated in the case of hypercholesterolemia aMiGIA was involved in the
progression of atherosclerosis. Therefore, treatnvath Candesartan blocks AT
receptors and attenuates this process.

In this study, hs-CRP level was increased manysfaloimpared with that of normal
rabbits group. These results are in agreement (Rittker..et al 2004)*%, (Nissen..et

al 2005)“?

In the present study, treatment with Candesartaadd to significant reduction in hs-
CRP plasma level comparing with untreated rablatsl these results are in line with
(Carmine S.. et al 20072

In this study, atherogenic diet causes significemtease in TNF-a level when
compared with normal rabbits this is in agreemeittt (Ross..et al; 1993%? TNF-a is
an important modulator in the chronic inflammatprpcess of atherosclerosis. TNF-a
elicits responses predominantly through the TNF-Rb5) receptor, including
mediators of inflammatory procesgesiu..et al; 1996) >

In our study, treatment of hyperlipidemic rabbitshwCandesartan leads to reduce TNF-
a level compared with untreated hyperlipidemic rahlihese results are supported by
(Larrayoz..et al 2009)® who showed that the proinflammatory cytokines tumo
necrosis factor alpha, interleukin-1 beta and iet&in-6 were reduced by Candesartan
treatment.

In the present study, Candesartan treatment caugeiicant reduction of IL-6 level
(Mohan..et al, 2009§%®, (Liu Y, et al , 2010¥°®. In these studies, Angiotensin Il type-
1 receptor blockade (ARB), has been reported tee hati-inflammatory effects and
reduce IL-6 level.

Conclusion: The results of the present study reveal that Csarten prevented
atherosclerosis in hypercholesterolemic rabbit whibition of inflammatory and
oxidative pathways and reduced level of lipid pagters and decreased aortic intima-
media thickness.
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