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Abstract:

Thirty two patients with ischemic heart disease (aged 40- 69 years) involved in this
study during their admission Ibn-Albitar, Ibn-Alnafees Hospitals\ Baghdad and the
Iragi Center for Heart Surgery, Medical City. Age matched twenty seven healthy men
also included as control group. The results obtained are: serum triglycerides (TG) and
very low density lipoprotein (VLDL) shows a significant (p<0.05) increase in patients
with I.H.D as compared with control group in age range 50-59 years. As well as, no
significant correlation was found in ILH.D and control groups between
dehydroepiandrosterone sulfate (DHEA-S) and lipid profile, although there was a
slight negative correlation between DHEA-S levels and each of TG and VLDL in
I.H.D group.

Introduction:

A number of prospective studies comparing serum DHEA or DHEA-S levels in
cardiovascular disease cases versus controls have been published. Most of these
studies were nested case-control designs, which provide useful information on risk
factors for various cardiovascular disease endpoints, but generally have the caveat of
overestimating the relative risk associated with a given factor. Results have been
inconclusive in both men and women. In women, a study found lower DHEA-S levels
in ischemic heart disease cases compared with controls (Haffner et al., 1996), whereas
this association was not found in the an other study (Hill et al., 2002). In men, results
are even more contradictory, as one study found lower DHEA-S levels in myocardial
infarction cases compared with controls (Lacroix et al., 1992), while another smaller
size study actually found increased DHEA-S in myocardial infarction cases (Hautanen
et al., 1994). Two other studies did not find a significant association (Contoreggi et
al., 1990; Newcomer et al., 1994).

Epidemiological prospective population studies have examined the relationship of
endogenous serum DHEA-S levels with cardiovascular disease mortality rates.
Prospective population studies on DHEA-S and mortality rates in men as opposed to
the statistically non-significant studies in women, most studies in men (five out of
seven) found that elevated levels of DHEA-S were associated with lower mortality
rates, either from cardiovascular disease or any other cause (Barrett-Connor et al.,
1986; Barrett- Connor and Good man- Gruen, 1995; Beer et al., 1996; Trivedi and
Khaw, 2001; Mazat et al., 2001), while the two others generated non-significant
results (Legrain et al., 1995; Tilvis et al., 1999).

Several other longitudinal, cross-sectional and retrospective analyses have
examined the relationship between DHEA-S levels and the presence or the extent of
various aspects of cardiovascular disease. Several studies have identified plasma
DHEA or DHEA-S as being cardioprotective (Ishihara et al., 1992; Mitchell et al.,
1994; Herrington, 1995; Bernini et al., 2001). In both men and women, elevated
DHEA-S levels were associated with retarded progression of atherosclerosis measured
by coronary artery angiography (Herrington, 1995), ultrasound carotid wall thickness
(Bernini et al., 2001) and pulse wave velocity aorta calcification (Ishihara et al.,
1992). On the other hand, other groups did not confirm these findings using coronary
angiography in two male samples (Hauner et al., 1991; Phillips et al., 1994).
Retrospective studies have examined whether myocardial infarction survivors were



characterized by reduced DHEAS levels compared with healthy controls (Zumoff et
al., 1982; Slowinska et al., 1989; Mitchell et al., 1994). Two of these studies
demonstrated that DHEA-S levels were lower in myocardial infarction survivors
compared with healthy controls (Slowinska et al., 1989; Mitchell et al., 1994), while
the third one found the opposite (Zumoff et al., 1982). In a Japanese studies, the
researchers have found, as expected, that DHEA levels were negatively correlated
with the older men, the lower their DHEA levels. They also found significant negative
correlation between DHEA levels and carotid-artery wall thickness and between
DHEA levels and the total carotid "plague score", which could be calculated from the
measurements of wall thickness. In other words, lower levels of DHEA were
significantly correlated with higher values of these reliable indicators of
atherosclerosis. Also it was observed that DHEA levels were significantly lower in the
diabetic men who had cardiovascular disease (CVD) than in those who did not
(Baulieu et al. 2000; Fukui et al., 2005). Ng and colleagues (2003) have shown a
DHEA increases human macrophage foam cell formation, a potentially pro-
atherogenic effect. This effect appears to be mediated via the androgen receptor and
involves the upregulation of lipoprotein-processing enzymes.

The reasons for the numerous discrepancies among studies are unclear at the
present time. It has been suggested that they may be due to the possible confounding
effect of smoking on both DHEA-S and cardiovascular disease, or to differences in
the analytical methods used or to the cardiovascular endpoint selected (Nafziger et al.,
1991; Mitchell et al., 1994), although some studies cited above have already avoided
these caveats. It has also been hypothesized that differences may be attributable to
population variability. For example, the prospective study by Mazat et al. (2001),
demonstrated that the relative risk of 8-year mortality associated with low DHEA-S
was 3.4 times higher in males under 70 years compared with older men (odds ratios of
6.5 versus 1.9 respectively), suggesting substantial heterogeneity in this population
according to age (Mazat et al., 2001). Adjustment for BMI in most studies may have
attenuated the relationship of DHEA-S to cardiovascular disease endpoints. Finally,
most studies have relied on a single measure of plasma DHEA-S performed several
years before the disease events. Diurnal variations in the levels of this hormone and
possible alterations in frozen samples over time may have had an impact on the
associations (Wu Fc and VVon Eckardstein, 2003).

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 Iraqgi Center for Heart Surgery, Medical City \ Baghdad.
Five milliliters of venous blood was obtained by antecubital vein-puncture using G 23
needle were drawn from ischemic heat disease patients and control subjects between
8:30-10A.M after 12 hour fasting. The blood 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 -20° until used for
measurement of the concentration of DHEA-S hormone and serum lipid profile such
as TC, TG, HDL, LDL, VLDL and atherogenic index. Total cholesterol and high
density lipoprotein kit for quantitative colorimetric determination of TC and HDL-C
in serum was supplied by Biolabo SA, France, this method presented by Tietz, 1999.
Also serum triglycerides level was measured by Biolabo SA, France kit, this method
presented by Fossati and Principe, 1982, 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). 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 1.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 (ug\ml) levels in ischemic heart disease
and control group according to age. Mean + S.E.

AGE ISCHEMIC HEART CONTROL
RANGE(YEARS) DISEASE N=27
N=32
40-49 155 + 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
1 denote a significant (p<0.05) difference compared to other age groups.

The results of the concentration lipid profile tests were compared among the
studied groups at each range of age, the results indicated that:

In age range 40-49 vyears, serum cholesterol, T.G, HDL, LDL, VLDL and
atherogenic index did not differ significantly between studied groups as shown in
table (2). On the other hand, in age range 50-59 years, the serum cholesterol, HDL,
LDL and atherogenic index showed no significant difference between studied groups.
But the serum T.G and VLDL showed a significant (p<0.05) difference increase in
I.H.D patients as compared with control group at the same age group. No significant
differences in all parameter of lipid profile were observed between studied groups in
age range 60-69 years (Table 2). The same table also shows a significant (p<0.05)
increase in LDL in age group 50- 59 years as compared with age range 60- 69 years
within I.H.D group.

Table (2): Serum Cholesterol, Triglyceride, HDL, LDL, VLDL and Atherogenic

index levels according to age in I.H.D and control group. Mean+ S.E

GROUPS | SUBJEC | AGE AGE | CHOL | TG HDL LDL | VLDL || ATHER
TNO. | MEAN | RANG | MG\DL | MG\DL || MG\DL || MG\DL || MG\DL 0.
(YEAR || E(YEA INDEX
S RS
186.70 | 157.69 | 37.39 | 117.80 | 3151 5.18
10 45.4 40-49 + + + + + +
16.44 16.70 2.83 14.00 3.34 0.50
206.27 | 166.85 | 38.13 | 134.78 | 33.35 5.45
I.H.D 12 54.5 50-59 + £+ + +1 ++ +
10.54 21.13 1.77 7.88 4.22 0.35
17456 | 172.42 | 3796 | 102.13 | 34.47 478




10 63 60-69 + + + + + +
1110 || 32.25 2.39 9.04 6.45 0.55
173.79 | 143.09 | 40.40 | 10478 | 2861 4.35
10 45.3 40-49 + + + + + +
8.55 11.82 2.10 6.34 2.36 0.20
177.34 | 118.79 | 38.94 | 11465 | 23.75 4.64
Control 10 55.3 50-59 + + + + + +
6.79 10.55 2.47 5.37 2.10 0.25
167.71 | 114.14 | 4271 | 10731 | 22.82 3.97
7 65.1 60-69 + + + + + +
9.70 13.84 2.84 10.49 2.76 0.29

t denote a significant difference (p<0.05) compared to control in age range 50-59

year.

1 denote a significant difference (p<0.05) compared to age range 50- 69 years
within 1.H.D.
Chol: cholesterol, T.G: triglyceride, HDL: high density lipoproteins, LDL: low
density lipoproteins, VLDL.: very low density lipoproteins and I.H.D: ischemic
heart disease
The relationship between the evaluation of DHEA-S level and lipid profile
parameters was also studied. No significant difference was found in correlation
between DHEA-S level and lipid profile in I.H.D and control group (Figure 1 and
Figure 2, respectively) although, there was a slight negative correlation between
DHEA-S levels and each of TG and VLDL in I.H.D group as shown in figure (1)
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Figure (1): Correlation between dehydroepiandrosterone sulfate and lipid profile in
ischemic heart disease group
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Figure (2): Correlation between dehydroepiandrosterone sulfate and lipid profile in
control group
Discussion:

The incidence of atherosclerosis and its related disease increases with aging
(Reaven et al., 1999). Moreover, aging is associated with several important
biochemical modifications in the arterial wall (Nakamura et al., 1999) as well as in
hormonal status such as dehydroepiandrosterone, which may be implicated in the
increased incidence of cardiac vascular disease.

Comparisons of DHEA-S levels in this study with those from other samples are
problematic because differences may result from variation in how the samples are
defined. Although we have not found any other reports of DHEA-S levels for a
nationally representative samples, data from various community- based samples
suggest that comparisons between different countries differ depending on sex, age and
the samples itself.

Multiple prospective studies of middle- age and elderly subjects have investigated
the relationship between DHEA-S levels and atherosclerosis. It has been reported that
low DHEA-S levels, as found in the elderly, are associated with increased
cardiovascular morbidity and mortality (LaCroix et al., 1992; Hayashi et al., 2000;
Moriyama et al., 2000; Feldman et al., 2001; Bjgrnerem et al., 2004; Fukui et al.,
2004; Fukui et al., 2007 and Khaw et al., 2007). However, several other studies failed
to detecte such association (Baulieu et al., 2000; Kiechl et al., 2000; Trivedi and
Khaw., 2001; Nair et al., 2006; Arnlov et al., 2006; Hougaku et al., 2006 and Araujo
et al., 2007), but other studies showed elevated levels of DHEA-S in patients with
cardio vascular disease (CVD) compared with control group (Zumoff et al., 1982;
Hautanen et al., 1994).

Simoncini et al. (2003) reported that the DHEA is able to directly regulate the
human vascular wall by controlling nitric oxide synthesis in endothelial cells, which
improved vessel dilation. As well as there were several plausible mechanisms for a
beneficial effect of DHEA-S on cardiovascular morbidity or mortality, these include
prevention of platelets aggregation (Jesse et al., 1991), inhibition of macrophage
accumulation in the intima as well as proliferation of smooth muscle cells from the
media into the intima (Dworkin et al., 1986), interference with arterial uptake of
cholesterol (Leszczynski et al., 1989), or conversion of DHEA to estrogen, because
the estrogen inhibition of aromatase (estrogen- converting enzyme) and able to inhibit
cholesterol accumulation and intimal hyperplasia (Hayashi et al., 2000).

On the other hand, Hautanen et al. (1994) using data from the Helsinki heart study
(a trial involving dyslipidemic men with a mean age of 48 years), found that after
adjustment for smoking and age, men with high DHEA-S levels had a two fold
increased risk of myocardial infraction, as compared with men with lower levels.
DHEA has been reported to increase human macrophage foam cell formation, which
is potentially proatherogenic (Ng et al., 2003). Moreover, Zumoff et al. (1982)
reported that prior myocardial infarction patients showed significantly elevated



plasma concentration of estrone (E;), DHEA and DHEA-S compared with normal
controls. In contrast, Bjgrnerem et al. (2004) reported that men with chronic diseases
had lower levels of DHEA-S compared with healthy men.

A number of studies have examined the relationships between endogenous DHEA
or DHEA-S and serum levels of lipids and lipoprotein. Results from these studies
have been some what inconsistent (Villareal et al., 2000; Arlt et al, 2001; Kawano et
al., 2003; Lovas et al., 2003), our study also failed to show any significant correlation
between serum lipid profile and DHEA-S levels in different studied groups.

Examining the effects of DHEA replacement in subjects with previously
documented hypercholesterolemia did not lead to the finding of significant effects of
the treatment in a 12- week randomized placebo- controlled study (Kawano et al.,
2003). But other studies have reported a significant inverse correlation between
DHEA-S and LDL-C (Okamoto, 1996). Indeed, some studies have also found the
elevated plasma DHEA or DHEA-S levels may be related to a favorable plasma lipid-
lipoprotein profile through positive relation with the HDL-C concentration (Haffner et
al., 1993; Abbassi et al., 1998), and negative association with total cholesterol
(Tchernof et al, 1997).

There were several variables such as differences in age as well as the degree of
obesity and abdominal fat accumulation may have represented important confounding
factors in the evaluation of these associations.

Accordingly, the associations between serum DHEA and variables of the lipid-
lipoprotein profile could be explained to a large extent by concomitant variations in
adiposity and abdominal body fat accumulation (Tchernof et al, 1997). Interestingly,
at least in men, the associations of DHEA with variables of the lipid profile are
similar to those of testosterone with these variables (Tchernof et al, 1997); namely,
elevated plasma androgens appear to be related to a favorable plasma lipid lipoprotein
profile in men (Tchernof and Despres, 2000), which supports the notion that DHEA
may be related to the lipid profile through its conversion to androgenic steroids.
Therefore, the fail in concurring any association between DHEA-S and lipid profile in
our study, may be related to decrement the conversion DHEA to androgen or
estrogen, while, Arlt et al. (2001) who reported the conversion of DHEA to androgen
or estrogen can only take place after removal of the sulfate group, i.e. the conversion
from DHEA-S to DHEA, by widespread tissue sulfataes activity. Of note, the DHEA\
DHEA-S ratio was significantly lower in the older age group. This might reflect
reduced sulfatase activity in older men and thus reduced availability of DHEA for
peripheral bioconversion.
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