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Abstract

    Thirty two patients with ischemic heart disease (I.H.D) aged 40- 69 years involved in this study during their admission Ibn-Albitar, Ibn-Alnafees Hospitals and the Iraqi Center for Heart Surgery, Medical City\ Baghdad. Age matched twenty seven healthy men also included as control group. The results obtained are: there was a significant (p<0.05) increase of dehydroepiandrosterone sulfate (DHEA-S) in age range 40- 49 years compared with age range 60- 69 years within I.H.D group as well as there was a significant (p<0.05) increase of DHEA-S in age range 40- 49 years as compared with other age groups within control group. Also results of this study indicate a significant (p<0.01) difference in C-reactive protein (CRP), erythrocyte sedimentation rate (ESR) and white blood cells (WBCS) between I.H.D group and control group in age range 40- 49 years and 50-59 years but in age range 60- 69 years showed a significant (p<0.05) and (p<0.01) difference in ESR and CRP, respectively when comparing I.H.D group with control group. The results of ESR in I.H.D group showed a significant negative correlation (p<0.001) between DHEA-S and ESR levels (r=-0.43). 
الخلاصة
     تضمنت هذه الدراسة اثنان وثلاثون مريضا بمرض القلب الاختناقي (تراوحت اعمارهم بين 40 الى 49 سنة) اثناء مراجعتهم لمستشفيات ابن البيطار وابن النفيس وكذلك للمركز العراقي لجراحة القلب في مدينة الطب/ بغداد. تضمنت الدراسة ايضا سبعة وعشرون رجلا من الاصحاء بمديات الاعمار نفسها كمجموعة ضابطة.
    اظهرت نتائج الدراسة الحالية وجود زيادة معنوية عند مستوى (p<0.05) في تركيز هرمون الديهيدروايبي اندروستيرون في المجموعة العمرية 40- 49 سنة مقارنة بالمجموعة العمرية 60- 69 سنة ضمن مجموعة مرضى القلب الاختناقي كذلك وجدت زيادة معنوية عند مستوى (p<0.05) في تركيز الهرمون في المجموعة العمرية 40- 49 سنة مقارنة مع المجاميع العمرية الاخرى ضمن مجموعة السيطرة. ايضا نتائج هذه الدراسة اشارت الى فرق معنوي عند مستوى (p<0.01) في معدل البروتين المتفاعل ومعدل ترسيب كريات الدم الحمر و عدد خلايا الدم البيض بين مجموعة  مرضى القلب الاختناقي ومجموعة السيطرة في المجاميع العمرية 40- 49 سنة و 50- 59 سنة، لكن في المجموعة العمرية 60- 69 سنة لوحظ فرق معنوي عند مستوى  (p<0.05) و (p<0.01) في معدلات ترسيب كريات الدم الحمر والبروتين المتفاعل، على التتالي عند مقارنة مجموعة مرضى القلب الاختناقي مع مجموعة السيطرة. كما لوحظ من نتائج معدل ترسيب كريات الدم الحمر في مجموعة مرضى القلب الاختناقي ارتباط سلبي معنوي عند مسوى (p<0.001) بين تركيز هرمون الديهيدروايبي اندروستيرون ومعدل ترسيب كريات الدم الحمر (r=-0.43).   
Introduction

    Atherosclerosis is an inflammatory disease. A number of traditional risk factors related to atherogenesis have been identified. Much of the attributable risk remains unexplained, however, the complex aetiology of atherosclerosis has not yet been entirely dissected. Pathologically, atherosclerosis involves injury, inflammation, infiltration, degeneration and thrombosis.        
    The increase in the plasma inflammation markers were shown to be related with the risk of vascular disease. But the factors that promote this inflammatory processes are not apparently clear (Blake and Ridker, 2001). C-reactive protein (CRP), fibrinogen, and erythrocyte sedimentation rate (ESR) are well known to be increased in inflammatory conditions (Eriksen et al., 2000; Folsom et al., 2001). 
    CRP is an acute phase reactant marker for underlying systemic inflammation. CRP has been reported to be elevated in patients with acute ischemia and myocardial infarction. Furthermore, elevated CRP along with other acute phase reactants and cytokines with a focal predominance of inflammatory cells have been found in patients with unstable coronary syndromes (Ridker, 1999). A high white blood cell count and a high erythrocyte sedimentation rate have been thought to reflect the body’s response to tissue injury in patients with acute myocardial infarction, and total leukocyte count correlates with the severity of coronary atherosclerosis (Kostis et al., 1984). The present study was undertaken to compare plasma inflammation markers in ischemic heart disease and to investigate the possible relationship between inflammatory activity and DHEA-S hormone levels in these patients.
Subjects and Methods

    Fifty nine cases included in this work, thirty two patients with ischemic heart disease aged 40- 69 years (mean age 54.31) and twenty seven healthy men aged 40- 69 years (mean age 54.40). This study was carried out in the Ibn-Albitar, Ibn-Alnafees Hospitals\ Baghdad and the Iraqi Center for Heart Surgery, Medical City \ Baghdad.

    Five milliliters of venous blood was obtained by antecubital venipuncture using G 23 needle were drawn from ischemic heart disease patients and control subjects between 8:30- 10 A.M after 12 hour fasting. Two ml were put in ethyelene diamine tetracetic acid (EDTA) containing tube for white blood cells count (WBCS) and measurements of erythrocyte sedimentation rate (ESR) (Dacie and Lewis, 2005). 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 C- reactive protein and dehydroepiandrosterone sulfate hormone (Abraham et al., 1976).    

    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

    There was no significant difference in levels of DHEA-S between patients with ischemic heart disease and control group. But when compared among different age groups within studied groups there was a significant (p<0.05) increase of DHEA-S in age range 40- 49 years compared with age range 60- 69 years within I.H.D group as well as there was a significant (p<0.05) increase of DHEA-S in age range 40- 49 years as compared with other age groups within control group as shown in table (1).
Table (1): Dehydroepiandrosterone sulfate (µg\ml) levels in ischemic heart disease and control group according to age. 
	Age

range(years)
	Ischemic heart disease

N=32

Mean ± S.E
	Control

N=27

Mean ± S.E

	40-49
	1.55 ± 0.29*
	1.72± 0.28†

	50-59
	1.18± 0.18
	0.92 ± 0.22

	60-69
	0.81± 0.21
	0.47± 0.06


* denote a significant (p<0.05) difference compared to age range 60-69 years group
† denote a significant (p<0.05) difference compared to other age groups.

    Table (2) shows the results of comparison of C-reactive protein (CRP), erythrocyte sedimentation rate (ESR) and white blood cells (WBCS) levels according to age in ischemic heart disease (I.H.D) and control group, these results indicate a significant (p<0.01) difference in CRP, ESR and WBCS between I.H.D group and control group in age range 40- 49 years.

    The same table also represents the results of comparison of CRP, ESR and WBCS levels according to age in studied with age range 50-59 years. These results have indicated that a significant (p<0.01) difference in CRP, ESR and WBCS between I.H.D group and control group.

    Inflammatory markers changes among different studied groups with age range 60-69 years were shown in table (2), a significant (p<0.05) and (p<0.01) difference in ESR and CRP, respectively showed when comparing I.H.D group with control group.
     The same table shows no significant difference among different studied groups in WBCS counts. On the other hand, the results of the Inflammatory markers were compared among different age range within each of the studied groups these results indicated that: in I.H.D group, the results of this study showed increased of the ESR values with increase age but not statistically significant as shown in table (2). While when comparing WBCS values with different age group within I.H.D group, which showed a decrease of WBCS values with increase age. However, there was no statistically difference among these groups. CRP values also did not show statistically significant among different age groups. The results of control group indicated The ESR values showed an evaluation with an increase age but statistically not significant (Table 2). WBCS and CRP values also did not show significant statistical among different age groups (Table 2).
Table (2): C- reactive protein, ESR and WBCS levels according to age in ischemic heart disease and control group. 

	Groups
	Subject No.
	Age Mean (Years)
	Age Range

(Years)
	CRP
mg\l

Mean ± S.E.
	ESR
mm\hr

Mean ± S.E.
	WBCS
mm3
Mean ± S.E.

	I.H.D
	10
	45.4
	40-49
	16.80
±†
5.98
	23.70
±†
4.97
	9730.00
±†
1077.03

	
	12
	54.5
	50-59
	11.00
±†
3.45
	26.75

±†
4.98
	9550.00
±†
700.37

	
	10
	63
	60-69
	25.20
±†
12.05
	33.20

±‡
6.86
	7740.00
±

861.42

	Control
	10
	45.3
	40-49
	0.00
±

0.00
	6.30
±

1.01
	4650.00
±

467.67

	
	10
	55.3
	50-59
	0.00

±

0.00
	11.10
±

2.86
	5050.00
±

460.49

	
	7
	65.1
	60-69
	0.00

±

0.00
	11.14
±

2.08
	5685.71
±

459.51


† denote a significant difference (p<0.01) compared to control group.
‡ denote a significant difference (p<0.05) compared to control group
    Throughout this study CRP, ESR and WBCS were measured in blood of healthy male (control group) and patients with ischemic heart disease to investigate the correlation between DHEA-S level and these parameters.

    In I.H.D group, the results of ESR showed a significant negative correlation (p<0.001) between DHEA-S and ESR levels. No significant correlation between DHEA-S and each of CRP and WBCS counts was observed in this study as shown in figure (1).
    In control group, show no significant correlation between DHEA-S and each of the parameters above as shown in figure (2).
[image: image1.emf]y = -63,018x + 9115,1

R=- 0,01

4000

6000

8000

10000

12000

14000

16000

18000

0 0,5 1 1,5 2 2,5 3 3,5 4

serum DHEA-S

white blood cells mm^3

N.S

µg \ mL

[image: image2.emf]y = -9,883x + 39,487

R= -0,43

0

10

20

30

40

50

60

70

80

0 0,5 1 1,5 2 2,5 3 3,5 4

serum DHEA-S

erythrocyte sedimentation rate 

mm\hr

p< 0.001

µg \ mL


[image: image3.emf]y = -460,13x + 5572,8

R =- 0,27

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

0 0,5 1 1,5 2 2,5 3 3,5 4

white blood cells mm^3

serum DHEAS µg \ mL

N.S


Figure (1): Correlation between dehydroepiandrosterone sulfate and CRP, ESR, WBCS, in ischemic heart disease group

N.S: non significant.
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Figure (2): Correlation between dehydroepiandrosterone sulfate and ESR, WBCS, in control group

N.S: non significant.

Discussion
    Inflammation is recognized as a major etiologic determinant of multiple disease states including myocardial infarction, stroke, diabetes, and metabolic syndrome. Individuals with elevated levels of the inflammatory biomarker C-reactive protein (CRP) are at increased risk of mortality and morbidity from these conditions.

    The results of the present study show a significant increase in CRP, erythrocyte sedimentation (ESR) and white blood cells (WBCS) in I.H.D compared with control group after adjustment for age. 

    These results are in agreement with several studies in which they have documented a significant elevation in inflammatory markers in type 2 diabetes patients with atherosclerotic vascular disease when compared with patients without vascular disease (Andresdottir et al., 2003; Natali et al., 2003; Sivaraman et al., 2004; Sun et al., 2005; Recasens et al., 2005; Topal et al., 2006; Akalin et al., 2008).

    Recasens et al. (2005) who have reported the inflammatory markers (CRP, ESR and WBC) were associated with insulin resistance, feature of the metabolic syndrome and progression to type 2 diabetes mellitus. The analysis of a large population- based study has shown that three indices of inflammation, namely CRP, WBCS and fibrinogen, tend to cluster with obesity, central distribution of body fat, higher blood pressure, hyperglycemia, lower LDL- C and hyperinsulinemia, which are all risk factors for atherosclerosis and diabetes mellitus (Festa et al., 2000).

    This study also examined the relation of DHEA-S with CRP, ESR and WBCS count- three inflammatory markers linked prospectively to coronary artery disease and type 2 diabetes mellitus. A significant negative correlation between DHEA-S and ESR was found in I.H.D groups. But CRP showed a slight negative correlation (not significant) with DHEA-S as well as WBCS in the same group. 

    Moreover, in the control group of the present study showed no any statistically significant correlation among CRP, ESR and WBCS with DHEA-S.

    Maggio et al. (2006) reported that no relationship between testosterone and CRP in older men, in contrast, Laaksonen et al. (2003) found inverse association between sex hormone and CRP concentration in men with the metabolic syndrome. As well as Kappor et al. (2007) who reported the low levels of testosterone in men associated with pro- inflammatory profile, though testosterone treatment over three months had no effect on inflammatory markers. Moreover, Maggio et al. (2009) reported that the estrogen was not associated with C- reactive protein in older men. 

    Few data have been available for association between endogenous serum DHEA-S and inflammatory markers in each of atherosclerotic and diabetic patients. Ponikowska et al. (2009) reported that DHEA-S deficiency in diabetic men with CVD, and high serum CRP was found.    
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