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Abstract

Oxidative stress can be considered an imbalance between generation of reactive oxygen species and antioxidant defense system. Also, oxidative stress is correlated with a series of cardiovascular diseases: arterial hypertension, ischemic cardiopathy, atherosclerosis, stable and instable angina. We investigated variations of oxidative stress parameters in correlation with modifications of triglycerides, seric cholesterol, HDL-cholesterol and LDL-cholesterol in arterial hypertension untreated and treated with Sortis® (atorvastatin) and captopril.

Our research showed significant decreases of triglycerides values, total cholesterol and LDL-cholesterol and increase of HDL-cholesterol values in patients treated with atorvastatin and captopril, compared with patients from the untreated group. We also established that average values of reduced glutathione (GSH), superoxide dismutase (SOD), catalase (CAT) and glutathione peroxidase (GPx) activities increased in patients treated with atorvastatin and captopril, in the same time registering lower values of malondialdehyde (MDA).

In conclusion, association of atorvastatin and captopril in arterial hypertension treatment improved lipidic profile by increasing HDL-cholesterol values and decreasing the other determined parameters. The antioxidant activity of atorvastatin and captopril normalized the activity of the enzymes catalase, superoxide dismutase, glutathione peroxidase, and the levels of reduced glutathione and malondialdehyde.
Rezumat

Stresul oxidativ poate fi considerat un dezechilibru între generarea speciilor reactive de oxigen şi sistemele de apărare antioxidantă corelate şi cu o serie de afecţiuni cardiovasculare: hipertensiune arterială, cardiopatia ischemică, angina stabilă şi instabilă, ateroscleroza etc. În acest studiu s-a investigat evoluţia unor parametri ai stresului oxidativ în corelaţie cu modificările trigliceridelor şi colesterolului seric total, HDL-colesterolului şi LDL-colesterolului, în hipertensiunea arterială netratată şi tratată concomitent cu atorvastatină şi captopril. Cercetările noastre au evidenţiat o diminuare a valorilor trigliceridelor, colesterolului total şi a LDL-colesterolului şi o creştere a HDL-colesterolului la subiecţii trataţi simultan cu atorvastatin şi captopril, comparativ cu grupul netratat. S-a observat, de asemenea, o creştere a valorilor glutationului redus (GSH), superoxid dismutazei (SOD), castalazei (CAT) şi o diminuare a concentraţiei malon dialdehidei (MDA) la subiecţii trataţi, comparativ cu cei netrataţi. În concluzie, asocierea atorvastatină (cu acţiune hipocolesterolemiantă) – captopril (inhibitor al enzimei de conversie a angiotensinei I) în tratamentul hipertensiunii arteriale ameliorează dislipidemia prin creşterea valorii HDL-colesterolului şi diminuarea valorilor celorlalţi parametri lipidici; această combinaţie normalizează activitatea enzimelor luate în studiu, creşte concentraţia GSH şi o diminuează pe cea a MDA, indice de peroxidare lipidică, ceea ce evidenţiază o reală activitate  de protecţie antioxidantă.
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· atorvastatin

· captopril
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INTRODUCTION

In the past decade, many clinicians have suggested that essential hypertension must be related to the renin-angiotensin system and to undefined renal dysfunction (6). These assumptions are motivated first by the efficacy of converting-enzyme inhibitors or angiotensin receptor antagonists to reduce blood pressure in essential hypertension, even when plasma levels of angiotensin (Ang) are normal or slightly elevated. Angiotensin II exerts multiple effects on the cardiovascular system, including free radical production proposed as a mechanism participating in Ang II induced cardiovascular alterations [10]. 

Through stimulation of its type I receptor, Ang II was shown to be associated with overexpression of cytosolic proteins involved in the activation of the NADPH oxidase in vascular endothelial cells, smooth muscle cells and leukocytes [7].

In these cells, Ang II favors the production of reactive oxygen species (ROS) such as superoxide anions, hydrogen peroxide and hydroxyl radicals [10]. Together with leukocyte adhesion, proliferation and migration of various cell types, these events may lead to phenotype transformation of the arterial wall and vascular hypertrophy.

In this study, we investigated variations of oxidative stress parameters in correlation with modifications of triglycerides, seric cholesterol, HDL-cholesterol and LDL-cholesterol in arterial hypertension untreated and treated with atorvastatin (Sortis) and captopril.

MATERIALS AND METHODS
Our research was performed on plasma and total blood, from four groups of patients: a group with normal arterial hypertension; a group with borderline tension; a group with untreated arterial hypertension (HTA) and a group treated with adapted doses of atorvastatin and captopril for 12 weeks.

Cholesterol, triglycerides, HDL and LDL were measured using enzymatic methods. 

The statistic significance between averages and percents was estimated using Student t test (p < 0.05).
The determined enzymatic markers of oxidative stress were superoxide dismutase (SOD) activity with Minami method [9], catalase (CAT) activity with Aebi method [1] and glutathione peroxidase (GPx) activity with Beutler and Gross method [3]. Non-enzymatic determined parameters were reduced glutathione (GSH) with Beutler and col. method (2) and plasma concentration of malondialdehyde (MDA), as lipid peroxidation index, was estimated by Buege and Aust method [4].
RESULTS AND DISCUSSION
The results from table I suggest the positive effect of combination captopril-atorvastatin on the lipidic profile in sense of decrease for triglycerides, total cholesterol, LDL-cholesterol and increase for HDL-cholesterol.
Table I

Average values of several plasma lipid parameters
	
	Group 1

(optimal and

physiological TA)


	Group 2

(border line)


	Group 3

(untreated HTA)


	Group 4

(HTA treated

with

atorvastatin

and captopril)

	Triglycerides (mg%)
	132.30
	138.5
	163.69
	135.75

	Total cholesterol (mg%)
	188.7
	208.2
	231.25
	205.69

	HDL- cholesterol (mg%)
	108.18
	135.9
	144.94
	115.56

	LDL- cholesterol (mg%)
	47.90
	47.70
	43.31
	49.19

	Atherogen coefficient (AC) (mg%)
	4.03
	4.8
	5.08
	4.31


Also, atherogen coefficient (AC) presents a much lower value for the treated group with captopril and atorvastatin compared with untreated HTA group (Table II).

Table II

Differences concerning the biochemical parameters and atherogen

index group of patients with hypertension, before and after treatment

	Average values
	Standard deviation

	
	Before treatment
	After treatment
	Before treatment
	After treatment
	P

	Cholesterol (mg%)
	231.25
	205.69
	45.81
	36.32
	.04

	Triglyceride (mg%)
	163.69
	135.75 
	42.31
	46.24
	.04

	HDL

(mg%)
	43.31
	49.19
	4.54
	5.84
	.007

	LDL

(mg%)
	144.94
	115.56
	40.28
	29.63
	.01

	AC (mg%)
	5.08
	4.31
	1.40
	1.11
	.04


Because oxidative stress imbalance between antioxidant and prooxidant system is strongly correlated with pathogenesis of HTA (5), associated or not with dislipidemic syndrome, we studied the evolution of enzymatic and non enzymatic markers. The results from table III reveal a decrease of activity for SOD, CAT and GPx for untreated HTA group and also a decrease for SOD and CAT activities at borderline tension group, against control group. GPx values at borderline group remain unchanged.

All these values were normalized after the treatment with atorvastatin and captopril. (Table III and IV).

Table III

Average values of some oxidative stress markers

	
	Group 1 (optimal and physiological TA)
	Group 2 (border line)
	Group 3 (untreated HTA)
	Group 4 (HTA treated with atorvastatin and captopril)

	SOD activity U/gHb
	43.27
	36.56
	34.25
	40.26

	CAT activity U/ml
	2334
	2159
	2183
	2286

	GPx activity µmoli/ml
	45.7
	45.5
	40.1
	43.56

	GSH (mg%) µmoli/ml
	31.32
	28.53
	26.71
	34.22

	MDA nmoli/ml
	16.00
	16.2
	19.44
	15.88


SOD and CAT activities are intercorrelated and the decrease of activity for SOD leads to the decrease of the activity of the CAT.
GSH levels decreased in patients with borderline hypertension compared to the control group. This decrease of GSH concentration could be a consequence of SH groups nitrozylation or oxidation (mg %) (Table III and IV).

Table IV

Dynamics of oxidative stress parameters
for the group of hypertensive patients, before and after treatment
	Average values
	Standard deviation

	
	Before treatment
	After treatment
	Before treatment
	After treatment
	P

	MDA nmoli/ml
	15.44
	15.88
	3.41
	2.83
	.002

	GSH µmoli/ml
	26.71
	34.22
	4.03
	5.12
	.007

	SOD activity U/gHb
	34.25
	40.26
	10.91
	11.77
	.008

	CAT activity U/gHb
	2183
	2226.81
	496.47
	522.82
	.009

	GPx activity µmoli/ml
	45.7
	45.5
	12.01
	13.50
	.04


Concomitant administration of captopril and atorvastatin has a positive effect on the GSH values with subsequent normalization. The average value of MDA is significantly higher in patients with untreated HTA compared to the other groups.

Treatment with captopril and atorvastatin caused a decrease of MDA in HTA subjects from 19.44 to 15.88 mmol/1. The decrease of MDA induced by captopril and atorvastatin indicates a limitation of oxidative stress in HTA, through direct protection of endothelial cell membranes by captopril and indirect by atorvastatin through the decrease of seric lipids.

CONCLUSIONS

Simultaneous administration of captopril and atorvastatin has a positive effect on the lipidic profile by decreasing triacylglycerols, total plasmatic cholesterol, LDL-cholesterol and by increasing HDL-cholesterol.

The association captopril-atorvastatin reduced the oxidative stress, through the decrease of the level of malondialdehyde and through the increase of the level of reduced glutathione.

Also, this simultaneous administration normalized the value of catalase, superoxide dismutase and glutathione peroxidase activities through mechanisms linked to the hipolipemiant action or independent of that.
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