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			Abstract

			Beta-blockers have been used for decades in the treatment of high blood pressure and among them, atenolol continúto being a relatively common option. Among its side effects is the alteration in carbohydrate metabolism, which is currently considered an obstacle to its systematic use. We conducted a study with 50 patients who use this drug as a single therapy to identify alterations in glycaemic control in them. Fasting, immediate post-pandrial (30 minutes) and 1st and 2nd hours after glucose overload were determined. In no case was the presence of diabetes mellitus, however, in more than a third of them there were plasma blood glucose levels in the range of “glucose tolerance disorder” in samples taken fasting and post-pandrial immediately, while in the 1st and 2nd hour after gluco seoverload, significant levels of said “glucose tolerance disorder” were identified, which involves a potential risk protein glycosylation It is concluded that this metabolic disorder is very common in patients who use atenolol as a single drug in their treatment and that adequate attention to lifestyle modifications and dietary habits is probably necessary in patients who decide to indicate this drug as an anti-hypertensive drug.
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			Introduction

			Beta-blockers were considered an acceptable first-line therapy in hypertensive [1] patients and are still widely used due to their safety and efficacy in reducing mortality and morbidity, with atenolol being one of the most evaluated in studies on the effects of antihypertensives and the complications of their use. [2,3] In spite of this, doctors are generally subject to a group of indecisions and controversies which have so far not been adequately defined. The response to these disputes should ultimately contribute to the understanding of the antihypertensive effectiveness of treatment and its side effects, particularly on metabolic control, and the risk of the onset of diabetes as a result of its ortilization. Sand is known that beta-blockers reduce the risk of cardiovascular events when used as secondary prevention in patients who have already had a previous ischemic cardiovascular event (myocardial infarction) or congestive heart failure [4] ifn embargo, in recent years their use has been questioned. In the case ofatenolol, there has always been the criterion that adverse metabolic effects, particularly glycaemic control disorders, often occur [5]. There are recent communications about the disadvantages of the use of beta-blockers as a first-line drug in the treatment of high blood pressure [6-8] partly due to the increased risk of developing adverse metabolic effects on glucose, insulin and lipid levels, 

which makes it necessary to assess the magnitude of this problem and determine whether its use constitutes an element that clearly should be taken into account when deciding on the treatment of a patient with hypertension. Available data related to the role of beta-blockers in the management of high blood pressure often show confusion about their role in the therapeutic management of the disease [7,9]. Current evidence suggests that older beta-blockers may not be preferable as first-line drugs in the treatment of hypertensive patients, however, their use remains usual and new beta-blockers with vasodilator properties are used in the presence of uncontrolled or resistant hypertension, especially those young patients. [10]. Older beta-blockers, especially atenolol, have well-known adverse metabolic effects, particularly glycaemic control disorders. This adverse effect seems to occur only with beta-blockers that do not possess vasodilatory properties. It could be dependent on several factors, all with potential effect on carbohydrate metabolism, especially peripheral utilization of glucose. By blocking beta-1 receptors, these drugs reduce cardiac output and blood pressure. [1-11] This group of drugs decreases the release of renin by the juxta taglo merular cells of the kidney by presynaptic blockage. [12] Other mechanisms such as reducing venous return, generating nitric oxide, reducing vasomotor tone associated with increased vascular adaptability and decreasing the presor response to catecholamines [13,14] may also participate in the vasodilatory action of beta-blockers, which is associated with decreased performic response to catecholamines [13,14] may also participate in the vasodilating action of beta-blockers, which is associated with decreased presurmise response to catecholamines [13,14] may also participate in the vasodilating action of beta-blockers, which is associated with decreased presoramine response to catecholamines [13,14] may also participate in the vasodilating action of beta-blockers, which is associated with decreased presoramine response to catecholamines [13,14] may also participate in the vasodilating action of beta-blockers, which is associated with decreased presoramine response to catecholamines [13,14] may also participate in the vasodilating action of beta- release of insulin and peripheral glucose utilization with the consequent tendency to hyperglycaemia. Treatment with beta-blockers results in an increased risk of diabetes mellitus debut compared to othernon-diuretic anti-hyper tensive agents [15]. 

			As for the increased vascular risk, it should also be noted that the association of high blood pressure and diabetes is a risk factor predominantly of macrovascular type modifiable through dietary modifications, regular physical exercise, smoking cessation, adequate blood glucose level control and proper management of blood lipids, so the priority approach to the problem should be aimed at comprehensive management of the patient . There is consensus on the benefits of sympathetic blockers in patients with heart failure or acute myocardial infarction, including diabetics, however, in patients with uncomplicated high blood pressure the adverse metabolic effects are probably of greater relevance and have a greater chance of decreasing the advantageous effects than in other groups of patients [16]. It has not been clearly demonstrated whether glucose tolerance disorder occurs from the immediate post-pandrial period, which could be another element involving vascular risk due to the protein glycosylation level involving [17]. or if these adverse effects of atenolol are related to with your blood concentration or those with elevated plasma levels of the drug have a higher chance of presenting this side effect. Based on these considerations regarding the metabolic risk of the use of beta-blocker drugsto s, we set out toassess whether the use of atenolol implies an increase in post-pandrial blood glucose levels, including immediate blood glucose, in order to identify a potential risk of hairor protein cosilation.

			Material and Methods

			A study was conducted in 50 hypertensive patients between 18 and 60 years of age admitted Hospital Surgical Surgical Lion Cuervo Rubio that use drum treatment with atenolol for a period of more than six months as the only anti-hypertensive therapy over a period of at least two years. Patients with diabetes mellitus and/or dyslipidemia or who used diuretic treatment with thiazides were excluded. Patients were distributed according to age groups, sex. The clinical history has been seen from the medical history for fasting blood glucose, creatinine, cholesterol and triglycerides in the serum to learn about the presence of diabetes, renal function disorder or lipid profile alterations as comorbidity in each of the patients studied. She performed determination of fasting plasma glycaemia, at 30 minutes, as well as one hour and two hours after glucose overload with 82 gr of anhydrous glucose in 300 ml of water, using the usual clinical laboratory technique. For an alteration in fasting blood glucose values, at 30 minutes and 1 and 2 hours after glucose overload, values established in 2014 by the American Diabetes Association [18] were used, which uses as normal reference values 5.5 mmol/L for the sample obtained on the fasting and 30 minutes after the overload, 6.1 mmol/L after one hour and 9.0 mmol/L at two hours after the overload.

			Result

			Table 1: Gender and Age Distribution.
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							Frequency

						
							
							Average

						
							
							Percentage

						
							
							Minimum

						
							
							Maximum (Years)

						
					

					
							
							Male

						
							
							33

						
							
							66

						
							
							47.6

						
							
							21

						
							
							60

						
					

					
							
							Women’s

						
							
							17

						
							
							34

						
							
							45.2

						
							
							22

						
							
							60

						
					

					
							
							Total

						
							
							50

						
							
							100

						
							
							47.4

						
							
							21

						
							
							60

						
					

				
			

			Table 2: Results of Glycemic Profile Performed by Patients.

			
				
					
					
					
					
					
					
					
					
				
				
					
							
							Glucemia (mmol/l)

						
					

					
							
							Fast 30 Minutes 1st hour 2nd hour

						
					

					
							
							High

						
							
							Normal (%)

						
							
							High

						
							
							Normal (%)

						
							
							High

						
							
							Normal (%)

						
							
							High

						
							
							Normal (%)

						
					

					
							
							14

						
							
							36 (72%)

						
							
							14

						
							
							36(72%)

						
							
							3

						
							
							47(94%)

						
							
							8

						
							
							42(84%)

						
					

				
			

			Table 3: Overall Result of the Glycaemic Profile Performed.

			
				
					
					
					
					
					
				
				
					
							
							
							Theyunas (Mmol/L)

						
							
							30 minutes (Mmol/L)

						
							
							1st hour (Mmol/L)

						
							
							2nd hour (Mmol/L)

						
					

					
							
							Media

						
							
							57,180

						
							
							58,480

						
							
							65,720

						
							
							96,900

						
					

					
							
							Median

						
							
							57,000

						
							
							58,000

						
							
							65,000

						
							
							9.7

						
					

				
			

			As shown in Table 1 male patients predominated in thestudy, the average age was similar in both sexes, as well as the rest of the statistical variables applied. Table 2 shows the result of the blood glucose determined in the four samples established according to the study design, finding that according to the baselines used, most patients showed elevation of fasting figures, as well as in each of the determinations made, with a predominance during the first hour after glucose overload .As shown in Table 3, the mean and median blood glucose figures obtained in the patients showed that in the four samples performed they were above those considered to be normal which shows a constant elevation of them. 

			Discussion

			The exact mechanism through which beta-blockers increase glecalin levelsis uncertain, but because blocking of beta-2 adrenergic receptors reduces insulin production in response to glucose, this is the most accepted explanation [19]. The existence of a risk of glucose tolerance disorder or the debut of diabetes mellitus associated with the use of atenolol [20]is known, however, the identification of immediate post-pandrial hyperglycemia (at 30 minutes) is not usually identified by conventional studies for the definition of these disorders and their identification may be a criterion that increases our understanding of the benefits or risks of frequent use of this drug in the treatment of high blood pressure. This pharmacological group, which remains widely used, remains preferred in hypertensives who have suffered myocardial infarction or heart failure from systolicdys function, but not in patients without comorbidities [21]. While the use of these drugs is usually avoided in patients with asthma or bronchial hyperreactivity, knowledge about the metabolic alterations they produce, in particular about glycaemic control and diabetes debut, has generated controversy. The frequency of the occurrence of diabetes associated with treatment with traditional beta-blockers is variable, however, when compared tothe use of thiazide diuretics, it is evident that they produce diabetes and glycaemic control disorders with a frequency 26% lower than [13] and when compared to the use of calcium channel blockers or angiotensin-converting enzyme inhibitors or its receptor, the risk of diabetes debut is higher by 21 and 23% respectively [22]. Vasodilator beta-blockers such as carvedilol and nebivolol, meanwhile, have shown a neutral or beneficial effect on metabolic parameters in patients with diabetes and hypertension [23]. and have even been reported to produce a decrease in glycosylated hemoglobin (HBA1c) associated with significant decrease in basal glycaemia and immediate post-pandrial [24]. In our study we evaluated 50 patients with high blood pressure who used atenolol as a unique drug for the treatment of their disease. Although there was a predominance of male patients, the average age in both sexes was similar; obesity was only present in one of the individuals evaluated, so its presence was not a determining factor for glycemic control alterations found in both groups. Results of the determination of fasting and immediate post-pandrial blood glucose figures (30 minutes), as well as in the 1st and 2nd hours after carbohydrate overload showed that in the four determinations they were above the figures considered to be “normal” according to the parameters that define the existence of a glucose tolerance disorder. It should be noted that blood glucose figures in the 1st and 2nd hours after overload were high in 94 and 84% of patients respectively, which shows their high presence in patients using atenolol as a single treatment for their hypertensive disease. 

			The analysis of the mean and median blood glucose figures in the four samples determined in each patient, increased than normal reference values, indicating the presence of glucose tolerance disorder as a frequent finding in this group of patients, and poses a potential risk of long-term vascular morbidity. It is known that a normal fasting and post-pandrial blood glucose figure immediately (30 minutes) should be 5.5 mmol/L (100 mg/dl) [25], which ensures that the HBA1c level is maintained by 5.7%in the same way, individuals with blood glucose between 5.5 and 6 mmo/L (100 and 125 mg/dL) in fasting and immediate post-pandrial and those with values between 6.1 and 7 mmol/L (140 and 199 mg/dL) have a risk between the 5-10% higher for developing diabetes. It has been suggested that in this situation, proper lifestyle modification and dietary habits could reduce the risk of developing diabetes, which could reduce cardiovascular, renal, retinal and other complications, even in the presence of treatment with a beta-blocker.

			There is sufficient evidence that microvascular complications of diabetes are associated with glycaemic control alterations that are detected in the tolerance test, including immediate post-padrial figure, even in the absence of defined diabetes, especially when the range found is found in the figures considered to be “glucose tolerance disorders” [26]. Our results indicate that the use of atenolol, a classic beta-blocker that is still frequently used as a single drug in the treatment of patients with hypertension, constitutes a risk of alternation of plasma blood glucose control. This side effect of this drug has been known for decades; however, the focus has been on assessing the appearance of defined diabetes and not so much the state of glucose intolerance, more frequent and equally risky. The alterations that occur on the control of blood glucose associated with the use of beta-blockers in hypertensive patients, may be within the range of “glucose tolerance disorder”, even during the first 30 minutes after food ingestion, indicating that the risk to health is probably high, not only due to sustained protein glucosis implies, but also because of the risk of microvascular damage that results from this and that constitutes a determining element in the complications of this disease, which are also present in high blood pressure even in the absence of alterations in carbohydrate metabolism. Finally, it is necessary to evaluate whether an adequate change in dietary regimen, physical activity and elimination of other vascular risk factors, modify this trend in hypertensive patients who use atenolol as a single therapy of the disease.
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