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Abstract

     Thirty two patients with diabetes mellitus (aged 40- 69 years) involved in this study during their admission Al-Hakeem Center for Researches and Treatment of diabetes mellitus, Al-Sader Teaching Hospital\ Najaf. Age matched twenty seven healthy men also included as control group. Sera and blood were used as samples. 

     The results of this study showed a significant (p<0.05) increase of DHEA-S in diabetic patients compared with control in age group 50-59 years. As well as a significant (p<0.01) increase in serum DHEA-S levels was found in diabetic patients compared with control group in age range 60-69 years. On the other hand, did not show significant correlation between DHEA-S levels and each of fasting blood sugar and glycohemoglobin in control group and diabetes mellitus patients.
الخلاصة
     تضمنت هذه الدراسة اثنان وثلاثون مريضا بداء السكري (تراوحت اعمارهم بين 40 الى 49 سنة) اثناء مراجعتهم لمستشفى الصدر \ مركز الحكيم  لبحوث وعلاج داء السكري في النجف الاشرف. تضمنت الدراسة ايضا سبعة وعشرون رجلا من الاصحاء بمديات الاعمار نفسها كمجموعة ضابطة.وقد استخدم المصل اضافة الى الدم نفسه كعينات للدراسة.
    اظهرت نتائج الدراسة الحالية وجود زيادة معنوية عند مستوى (p<0.05) في تركيز هرمون الديهيدروايبي اندروستيرون لدى مرضى السكري مقارنة بالسيطرة في المجموعة العمرية 50 الى 59 سنة. اضافة الى ذلك، وجدت زيادة معنوية عند مستوى(p<0.01)  في تركيز الهرمون لدى مرضى السكري مقارنة بمجموعة السيطرة في المجموعة العمرية 60 الى 69 سنة. من ناحية اخرى، لم تلاحظ اية علاقة معنوية بين مستوى الهرمون وكل من سكر الدم الصائم و خضاب الدم المسكر لدى مجموعة السيطرة ومرضى الداء السكري.   
Introduction

    Plasma dehydroepiandrosterone (DHEA) concentrations and glucose tolerance both decrease with age (Orentreich et al., 1992; Field et al., 1994; Denti et al., 1997). In addition, plasma DHEA concentrations have been reported to be inversely correlated with body mass index, visceral fat, plasma insulin concentrations, and insulin action (Haffner et al., 1994; Herranz et al., 1995; Denti et al., 1997; Piedrola et al., 1997). Furthermore, treatment with DHEA increases glucose uptake in vitro and improves glucose tolerance in mice, decreases body fat in fa/fa rats, prevents diabetes in ob/ob mice, and enhances glucose-induced insulin secretion in Wistar rats (Nakashima et al., 1995; Ishizuka et al., 1999; Dillon et al., 2000; Perrini et al., 2004). These observations have led to speculation that the age related fall in DHEA concentrations either causes or exacerbates glucose intolerance and likely has contributed to the widespread empirical use of DHEA as a putative “anti-aging” drug. 

    Studies in humans examining the effects of DHEA on carbohydrate metabolism have been less convincing. Where Dhatariya et al. (2005) reported that DHEA replacement improves insulin action in individuals with absolute DHEA deficiency. Other studies has been reported to improve (Lasco et al., 2001), have no effect (Usiskin et al., 1990; Vogiatzi et al., 1996; Callies et al., 2001) or decrease (Nestler et al., 1988) insulin action in subjects with intact adrenals. However, all of the above have studied a relatively small number of patients (i.e., less than 15 patients per group) for a relatively short period of time (i.e., 12 months). In addition, up to our knowledge, no study has concurrently assessed the effect of DHEA replacement on insulin secretion and action, leaving open the question as to whether a change in one of the parameters observed in some studies is a primary effect of DHEA or merely represents a compensatory response to a change in the other (Basu et al., 2007).

    Another study showed improved insulin sensitivity, endothelial function and fibrinolytic activity for middle-aged men with high cholesterol taking 25 mg per day for 12 weeks (kawano et al., 2003), but in normal elderly subjects showed no such benefit was seen for bone mineral density, body muscle-fat composition, physical performance, insulin resistance or quality of life after lasting 2 years (Nair et al., 2006).

    A recent study found that DHEA supplementation may help reduced abdominal fat, which is associated with insulin resistance. Twenty eight men and 28 women, aged 65-78, supplemented with 50 mg per day of DHEA for six month, DHEA therapy induced significant decreases in visceral and subcutaneous fat. Insulin action was also improved (Villareal and Holloszy, 2004). 

    There are a variety of experimentally well-founded interactions between hormonal function and metabolism of insulin DHEA and DHEAS (Nestler et al., 1992a). Insulin was reported to reduce DHEA-S levels by inhibiting production of adrenal 17, 20-lyase activity, and stimulating its clearance from the circulation (Nestler et al., 1992b). On the other hand, preliminary evidence suggests that experimental DHEA supplementation improves insulin sensitivity in rats and humans (Mukasa et al., 1998). The hypotheses were advanced that DHEA(S) represents an important intermediate component in the relation between insulin resistance and atherosclerosis and between aging and insulin resistance (Nestler et al., 1992a). In the Bruneck Study, inverse partial correlations were found to exist between DHEA-S levels and measures of insulin resistance and some, but not all, components of the insulin resistance syndrome. However, after multivariate adjustment, these relations did not achieve a conventional level of statistical significance. No more than 2% of the explained variability of DHEA-S levels could be attributed to insulin resistance; conversely, low baseline DHEA-S did not predict the development of diabetes or impaired glucose tolerance during the 5-year observation period (Kiechl et al., 2000). Roberge and colleagues (2007) investigates the dysregulation of adrenocortical secretion as a major contributor in the development of obesity and insulin resistance. 

    The daily administration of 50 mg DHEA for 4 months restored DHEA-S to levels usually found in young men, but did not lead to a significant improvement in body composition and insulin resistance (Arlt et al., 2001).

Materials and Methods

The subjects:

    Fifty nine cases included in this work, thirty two patients with diabetes mellitus type two aged 40- 69 years (mean age 54.40) and twenty seven healthy men aged 40- 69 years (mean age 54.40). All subjects were divided into three subgroups according to age (40-49, 50-59 and 60- 69 years). This study was carried out in the Al-Hakeem Center for Researches and Treatment of diabetes mellitus, Al-Sader Teaching Hospital - Najaf.

The methods: 

    Five milliliters of venous blood was obtained by antecubital venipuncture using G 23 needle were drawn from diabetes mellitus patients and control subjects between 8:30-10A.M after 12 hour fasting. Two ml were put in ethyelene diamine tetracetic acid (EDTA) containing tube for glycohemoglobin estimation. The remaining blood (3 ml) was allowed to clot in plain test tube at room temperature. The serum was aspirated after centrifugation at 3000 rpm for 10 minutes, divided into aliquots in plastic tubes and stored at -20ﻩ until used for measurement of the concentration of dehydroepiandrosterone sulfate hormone and fasting blood sugar.

    Glycohemoglobin kit for quantitative colorimetric determination of glycohemoglobin in whole blood was supplied by stanbio laboratory (USA), this method presented by (Trivelli et al., 1971). Also serum glucose level was measured by glucose (GOD-PAP) kit (Biolabo SA, France), this method presented by Trinder, 1969, moreover dehydroepiandrosterone Sulfate kit for the direct immunoenzymatic determination of DHEA-S concentration in serum was purchased from DiaMetra- Italy, this method presented by (Abraham et al., 1976).

Statistical analysis

    The data expressed as mean ± S.E. SPSS version 10 for window was used for all statistical analyses. Statistical significance was assessed by ANOVA, P- values of less than (0.05 – 0.01) was considered significant. Regression analysis was chosen as a statistical tool to investigate the effect of DHEA-S on the measured parameters and to find the correlation simple linear regression was used and the correlation coefficient (r) was calculated.

Results

    Table (1) shows the mean ± S.E of serum DHEA-S levels expressed as µg\ml of studied groups, there was a significant (p<0.05) increase in serum DHEA-S level in D.M patients in age group 50- 59 years compared to control group, the same table also revealed a significant (p<0.01) increased in serum DHEA-S level in D.M patients compared to control group in age range 60- 69 years. Moreover, There was also a significant (p<0.05) increased of DHEA-S level in age group 40-49 years comparison with other age groups in D.M patients and control group.
Table (1): Dehydroepiandrosterone sulfate (µg\ml) levels in diabetes mellitus and control group according to age. 
	Age

range(years)
	Diabetes mellitus
N=32
	Control

N=27

	40-49
	2.13± 0.15†
	1.72± 0.28†

	50-59
	1.65± 0.15♦
	0.92± 0.22

	60-69
	1.34± 0.15*
	0.47± 0.06


Values are Means ± S.E.

†denote a significant (p<0.05) difference compared to other age groups. 

♦ denote a significant difference (p<0.05) compared to control group.
* denote a significant difference (p<0.01) compared to control group.
    The results indicate the presence of a significant (p<0.01) increase in FBS concentration in different age groups of patients with D.M group in comparison with that of the control group as shown in table (2). The same table also represents the variation in FBS concentration among the different age range in sera of D.M patients, the results revealed presence of a significant (p< 0.05) difference in concentration of FBS between age group 40-49 years and age 50-59 years.
Table (2): Fasting blood sugar (mg\dl) levels in diabetes mellitus and control group according to age. 
	Age

range(years)
	Diabetes mellitus

N=32
	Control

N=27

	40-49
	238.50± 29.50*♦
	84.33± 3.79

	50-59
	164.25±10.88*
	94.39± 3.95

	60-69
	185.80± 20.32*
	95.42± 5.19


Values are Means ± S.E.
* denote a significant (p<0.01) difference compared to control group.

♦ denote a significant (p<0.05) difference compared to age group 50- 59 years. 
     Table (3) represents the variation in glycohemoglobin concentration among the different age groups in blood of control and patients with D.M. The results reveal presence of a significant (p<0.01) increase in concentration of HbA1c when compared the D.M with control group. 

    On the other hand when the results of HbA1c concentration were compared among different age groups within each of the studied groups, there was non significant difference in this concentration among different age group within D.M patients. But in control group there was a significant (p<0.05) decrease in age group 40-49 years compared with age group 50-59 years.
Table (3): Hemoglobin A1c (%) levels in diabetes mellitus and control group according to age. 
	Age

range(years)
	Diabetes mellitus

N=32
	Control

N=27

	40-49
	9.44± 0.79*
	4.78±0.31♦

	50-59
	9.12± 0.37*
	5.57± 0.68


	60-69
	8.43±0.50*
	5.28± 0.83


Values are Means ± S.E.
* denote a significant (p<0.01) difference compared to control group.

♦ denote a significant (p<0.05) difference compared to age range 50-59 years.

    The statistical analysis did not show significant correlation between DHEA-S and this parameter (FBS and HbA1c) in diabetes mellitus group and control as shown in figure (1).
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Figure (1): Correlation between dehydroepiandrosterone sulfate and both parameters (FBS 
and HbA1c) in diabetes mellitus (A) and control group (B).

Discussion
    In this study showed the elevated serum DHEA-S levels in diabetes mellitus patients compared with control group. This study in agreement with study done by Laaksonen et al, (2003), who reported positive association between DHEA-S levels and blood glucose concentrations, Conflicting results in the DHEA-S levels were also reported in untreated diabetic patients Andersson et al. (1994) but Zietz et al. (2000); Hak et al. (2002); Basu et al. (2007) reported no changes in the DHEAS levels between the patients with non-insulin-dependent diabetes mellitus (NIDDM) and normal controls. On the other hand, decreased serum levels of DHEAS in NIDDM or type 2 diabetes were reported by Yamauchi et al. (1996); Tagawa et al. (2002) and Selvin et al. (2007). 

    The elevated levels of DHEA-S in diabetes mellitus patients in the current study could be returned to the following reasons: First, may be related to increase serum levels of adrenocorticotropin (ACTH) in type 2 diabetes mellitus than normal controls (Hashimoto et al., 1993; Zietz et al., 2000; Ueshiba et al., 2002). Moreover, Sackett- lundeen et al, (1987) found the circadian mean in plasma ACTH concentration in diabetic patients with and without oral hypoglycemic drug is significantly higher than non diabetic controls, as well as DHEA-S concentration. Second, may be related to the decreases in the insulin levels with advancing duration of disease and decrement in ß- cells, in which produce the insulin, with advancing age. There are a variety of experimentally well-founded interactions between hormonal function and metabolism of insulin, DHEA and DHEAS (Nestler et al., 1992a). Insulin was reported to reduce DHEAS levels by inhibiting production of adrenal 17, 20-lyase and stimulating its clearance from the circulation (Nestler et al., 1994). On the other hand, preliminary evidence suggests that experimental DHEA supplementation improves insulin sensitivity in rats and humans (Mukasa et al., 1998). A previous epidemiological survey, which was conducted in a large random population, revealed an inverse association between serum levels of both hormones (Denti et al., 1997). Moreover, linear regression analysis showed that higher DHEA-S level was association with lower fasting insulin levels (Muller et al., 2005). Third, may be related to the treatment of disease. Ueshiba et al. (2002) reported that increased DHEA-S levels to within the normal range after diabetic men treatment with diet only or with oral hypoglycemic drug (sulfonylurea). As well as, the Sackett- lundeen et al., (1987) found the circadian means of plasma DHEA-S concentration is higher in diabetic patients with and without oral hypoglycemic agents than in controls.

    Finally, at present time the exact factors affecting the serum levels of DHEA or DHEA-S are unknown. Therefore, further human studies are needed to help identify the primary factor(s) responsible for these complexes inter- relationships.
    Moreover, we found no significant correlation between DHEA-S and each of FBS and HbA1c in control group as well as D.M group.

    DHEA is believed to indirectly affect blood sugar levels, but information remains incomplete and contradictory. However, our result are consistence with those of all other studies investigating that no association between glucose concentration and DHEA-S hormone (benbassat et al., 1997; Flynn et al., 1999; Hak et al., 2002; Jedrzejuk et al., 2003; Basu et al., 2007) as well as no association between HbA1c concentration and DHEA-S hormone (Yamauchi et al., 1996). In contrast, an inverse association of DHEA-S with fasting blood sugar was observed (Haffner et al., 1994; Thomas et al., 1999; Lee et al., 2006) as well as negative association with HbA1c concentration (Natsuko, 2002).

    On the other hand, Laaksonen et al. (2003) reported that the men with high levels of DHEA-S hormone had higher levels of blood glucose.
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