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Abstract. The adrenal cortex synthesis the steroid hormone dehydroepiandrosterone (DHEA), has a significant
effect on diabetes mellitus. Our study targeted to estimate the relationship between serum levels of DHEA sulphate
(DHEAS) and the risk of CAD complication for T2DM in men. Ninety Iraqi male subjects were divided into three
groups. Each group has thirty people: thirty people type 2 with diabetes mellitus, thirty person type 2 diabetes
mellitus patients with CAD complications, and the control group has thirty healthy people. A significant decrease
(p<0.01) of DHEAS, was observed in T2DM with CAD (120.8 ug/dl) compared to both T2DM (141.26 ug/dl) and
the control group (239.86 ug/dl). Meanwhile, an increased coronary risk index in T2DM with CAD (10.68)
compared to both T2DM (7.56) and control group (4.41) was observed. These findings were confirmed by the
negative correlation of DHEAs with coronary risk index. We suggested that a decreased level of DHEAS value
may be a beneficial sign for future CAD in patients with T2DM.
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1. INTRODUCTION

Diabetes has been widely known as an emerging epidemic with a growing effect
on nearly every country, age group, and the economy worldwide. Recently, it has been
shown that more than 415 million persons worldwide are currently alive with diabetes.
Based on the recently reported studies, about half of diabetes patients are not aware of their
disease which leads to diabetic complications.? Cardiovascular disease is the major cause
of mortality and disability among diabetics.

It has been established that the number of cardiovascular diseases (CVDs) will rise
with an increase of the number of patients with diabetes. > Type 2 diabetes (T2DM) is a
metabolic disorder in tissue (muscle, fat, and liver) which characterized by an impaired
ability to insulin resistance and secrete insulin.’ The adrenal cortex produces the steroid
hormone dehydroepiandrosterone (DHEA), it has beneficial effects on mellitus diabetes.
It has been stated that DHEA-sulfate (DHEA-S) and DHEA increase insulin secretion in

the pancreas and insulin sensitivity of the muscle, liver and adipose tissue. °
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DHEA exists mostly in its sulfated ester form (DHEAS), the predominant
circulation adrenal steroid hormone in healthy individuals. Peak serum concentrations of
DHEAS and DHEA began about 25 years of age in both sexes, and from the third century
forward, these levels dropped gradually.” Despite the massive reported studies about
insulin action and DHEA, there are limited studies to support the role of DHEA in the risk
of type 2 diabetes remains insufficient, and most of the reports regularly concentrate on

women.! Numerous studies have shown conflicting results on influence of

dehydroepiandrosterone (DHEA) in glucose metabolism. * ' 1!

DHEA-S biochemically enhances lipid profiles in animal models of experimentally
induced atherosclerosis. '> Numerous research have assessed the correlation between
DHEA-S levels and coronary artery disease.'? The Coronary risk index (CRI) (TC/HDL-
C) provides a significant indicator to predict the risk of coronary risk diseases. '# This

study focuses on the evaluate the relationship between the risk of CAD complication for

T2DM in men and the serum levels of DHEA sulphate (DHEAS).

METHODS

The current study included 90 Iraqi male subjects separated into three groups:
Thirty type 2 diabetes mellitus patients ages ranged (35-58 years), (30) type 2 diabetes
mellitus patients with CAD complications with ages ranging (38-58 years) and the other
thirty healthy people are non-diabetic, non-hypertensive, and free from ischemic heart
disease, aged between 30 and 57 years. People who have Type 1 diabetes, gestational
diabetes, chronic diabetic complications (retinopathy, nephropathy, and neuropathy),
malignancies, and type 2 diabetes requiring insulin injections were excluded. Fasting
venous blood samples were drawn from all individuals. Serum DHEAs and insulin were
performed on the LIAISON analyzer by using chemiluminescent immunoassay (CLIA),
Blood sugar profile and lipid profile including fasting blood sugar, HbAlc, cholesterol,
triglyceride, HD, LDL, and VLDL were done by COBAS C 111, (Fully Automated). The
Coronary risk index was estimated (triglyceride/HDL).

Statistical analysis
The statistical software (SPSS v 19; Chicago, IL, USA) has been used to compare
two diabetic patient groups and control (without complication, and CAD complication) in

study parameters. The (Analysis of variation- ANOVA) was applied to compare between
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means (P value of 0.05) and was considered statistically important. The pearson correlation

coefficients of studied parameters were considered important when P< 0.05.

. RESULTS

This study showed no significant age differences between men in the three groups
(p>0.05). Meanwhile, ANOVA analysis showed extremely important differences (p<0.01)
in DHEAs, FBS, HbAlc, insulin, and lipid profile cholesterol, triglyceride, HDL. LDL,
and VLDL) (Table 1) between three groups.

Table 1: Selected characteristic of study participants

Variable Group Mean +SD P value
Age Control 43.03 6.70 0.75
(year) DM 45.13 6.94
DM with CAD 47.03 6.48
FBS Control 87.63 5.505 0.00
(mg/dl) DM 178.93 71.85
DM with CAD 211.73 69.95
HbA1C Control 5.02 5917 0.00
(%) DM 7.65 1.24
DM with CAD 8.44 1.146
Insulin Control 17.88 5.78 0.00
ulU/ml DM 1.68 .550
DM with CAD .945 Sl
Cholesterol Control 186.76 25.47 0.00
(mg/dl) DM 207.9 60.85
DM with CAD 269.06 73.82
Triglyceride Control 174.9 37.43 0.00
(mg/dl) DM 213.8 73.35
DM with CAD 285.36 76.58
HDL Control 41.3 6.26 0.00
(mg/dl) DM 30.53 543
DM with CAD 29.10 591
LDL Control 186.76 25.47 0.00
(mg/dl) DM 207.90 60.85
DM with CAD 269.06 73.82
VLDL Control 34.98 7.48 0.00
(mg/dl) DM 42.76 14.67
DM with CAD 57.07 15.31
CRI Control 441 1.62 0.00
DM 7.56 3.86
DM with CAD 10.68 4.79
DEHAs Control 239.86 86.64 0.00
(ng/dl) DM 141.26 67.48
DM with CAD 120.80 40.64
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The level of DHEASs ranged (95-362) pg/dl with a mean value of 236.86 ng/dl for
the control group. A decrease of this value was observed in both patient groups type 2
diabetes mellitus with CAD and type 2 diabetes mellitus (61-278) pg/dl with mean value
141 pg/dl) & (73-219) png/dl with mean value 120.8 pg/dl) respectively, as shown in Figure
1.
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Figure 1: Mean levels of dehydroepiandrosterone sulfate in type 2 diabetes

mellitus with CAD, type 2 diabetes mellitus, and control groups.

Table 2: Correlation coefficient of dehydroepiandrosterone sulfate with FBS, HbAlc,
insulin, and lipid profile (cholesterol, triglyceride, HDL.LDL, and VLDL)

Variable Correlatioe* p value
FBS -0.439 0.00
HbA1C -0.563" 0.00
Insulin 0.603™ 0.00
Cholesterol -0.356™ 0.001
Triglyceride -0.392™ 0.00
HDL 505" 0.00
LDL -0.356" 0.001
VLDL -0.392" 0.00
CRI -0.429™ 0.00

**P <0.01.
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The results presented in Table 2 show the correlation coefficient of
dehydroepiandrosterone sulfate with FBS, HbAlc, insulin, lipid profile (cholesterol,
triglyceride, HDL.LDL, and VLDL) ,and coronary risk index. Where it has been observed
highly significant positive correlation of DHEAs with insulin and HDL. While highly
significant negative correlation were observed of DHEAs with each of FBS, HbAlc,

cholesterol, triglyceride, LDL, VLDL, and CR|L.

. DISCUSSION

The first thing should be explained is that DHEA and DHEAS considered
precursors of sex hormones, also it is not strange that these hormones have to be an
important variance between males and females.

In that all studies found that the concentration of these steroids is much increased
in males than in female ,and all studies find that the associations between DHEA(S) and
health or survival vary by gender [15]'3 .Therefore, only men were included in our study
to avoid sex differences. The decreased concentration of insulin in diabetic patients in
comparison to the control group indicated that in fact the pancreas is unable to produce
enough insulin to be insulin resistant. Significant negative correlation of DHEAS with both
fasting blood glucose and glycated hemoglobin indicated an important protective role of
DHEA hormone to against type 2 diabetes ,and this that finding was agreement with
previous much studies for the positive effects of the DHEA in patients with type 2
diabetes.'® In previous study of Tenenbaum et al. clarify mechanisms of DHEA action that
is a peroxisome proliferator-activated receptor (PPAR), reduced the incidence and delayed
the onset of type 2 diabetes in patients with impaired fasting glucose levels. !” Our results
showed significant negative correlation of DHEAS with TC, TG, and LDL; and significant
positive correlation with HDL This finding agreement with mechanism suggested by
Leighton B et al that DHEA prevents accumulation and/or storage of energy as body fat
by increasing resting metabolic rate.!® Indirect effect of this hormone on the peroxisomal
B-oxidation pathway in animal experiment was reported.!® Increases serum levels of the
TC, TG, and LDL; and decrease in HDL are major factors for the development of
CVDs.?*2! For type 2 diabetes mellitus (T2DM) patients, raised triglycerides (TG) to high
density lipoprotein cholesterol (HDL  -C) ratio is a danger influence for coronary artery
disease (CAD).?? This in our line result where, it has been observed significant increase of
triglyceride/HDL ratio (CRI) in Type 2DM with CAD compared to both T2DM and

control groups. Meanwhile, significant decrease of DHEAS was observed in T2DM with
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CAD compared to both T2DM and control groups .These finding confirm by significant
negative correlation of DHEAS with CRI which reflect possibility useful DHEAS as a

predictor marker of CAD in diabetic patients.

5. CONCLUSION
In our primary study, data suggested that decreased level of DHEAS value might
be a beneficial predictor for upcoming CAD in patients with T2DM with. Additional

research are needed to support our results.

Acknowledgements
Special thanks to the healthy volunteers and patients who agreed to contribute in the

present research.

REFERENCES

Aminian, B., Omrani, G., & Ostovan, M. (2000). Correlation between dehydroepiandrosterone
sulfate (DHEA-S) and coronary artery disease.

Aoki, K., & Terauchi, Y. (2018). Effect of dehydroepiandrosterone (DHEA) on diabetes
mellitus and obesity. J. V. Hormones, 108, 355-365.

Aronson, D., & Edelman, E. R. (2014). Coronary artery disease and diabetes mellitus.
Cardiology Clinics, 32(3), 439-455.

Brahimaj, A., Muka, T., Kavousi, M., Laven, J. S., Dehghan, A., & Franco, O. H. (2017).
Serum dehydroepiandrosterone levels are associated with lower risk of type 2 diabetes:
The Rotterdam Study. Diabetologia, 60(1), 98-106.

Cavan, D., Harding, J., Linnenkamp, U., Makaroff, L., Magliano, D., Ogurtsova, K., & Shaw,
J. (2016). Diabetes and cardiovascular disease.

Cersosimo, E., Triplitt, C., Solis-Herrera, C., Mandarino, L. J., & DeFronzo, R. A. (2000).
Pathogenesis of type 2 diabetes mellitus. Endotext, 12-16.

Conkbayir, C., Burak, A., & Okgiin, E. B. (2015). Lipid variables related to the extent and
severity of coronary artery disease in non-diabetic Turkish Cypriots. Iranian Journal
of Public Health, 44(9), 1196.

Ding, E. L., Song, Y., Malik, V. S., & Liu, S. (2006). Sex differences of endogenous sex
hormones and risk of type 2 diabetes: A systematic review and meta-analysis. JAMA,
295(11), 1288-1299.

Ding, E., Song, Y., Manson, J., Rifai, N., Buring, J., & Liu, S. (2007). Plasma sex steroid

hormones and risk of developing type 2 diabetes in women: A prospective study.
Diabetologia, 50, 2076-2084.

154 OBAT - VOLUME. 3, NOMOR. 1, TAHUN 2025



e-ISSN : 3031-0148, dan p-ISSN : 3031-013X, Hal. 149-156

Goldman, N., & Glei, D. A. (2007). Sex differences in the relationship between DHEAS and
health. The Journals of Gerontology Series A: Biological Sciences and Medical
Sciences, 42(10), 979-987.

Hadaegh, F., Khalili, D., Ghasemi, A., Tohidi, M., Sheikholeslami, F., & Azizi, F. (2009).
Triglyceride/HDL-cholesterol ratio is an independent predictor for coronary heart
disease in a population of Iranian men. Nutrition, Metabolism & Cardiovascular
Diseases, 19(6), 401-408.

International Diabetes Federation. (2015). Atlas, 7th ed.. International Diabetes Federation.

Kalyani, R. R., Franco, M., Dobs, A. S., Ouyang, P., Vaidya, D., Bertoni, A., Gapstur, S. M.,
& Golden, S. H. (2009). The association of endogenous sex hormones, adiposity, and
insulin resistance with incident diabetes in postmenopausal women. The Journal of
Clinical Endocrinology and Metabolism, 94(11), 4127-4135.

Kazemi, T., Hajihosseini, M., Moossavi, M., Hemmati, M., & Ziaee, M. (2018). Cardiovascular
risk factors and atherogenic indices in an Iranian population: Birjand East of Iran.
Clinical Medicine Insights: Cardiology, 12, 1179546818759286.

Leighton, B., Tagliaferro, A. R., & Newsholme, E. A. (1987). The effect of
dehydroepiandrosterone acetate on liver peroxisomal enzyme activities of male and
female rats. The Journal of Nutrition, 117(7), 1287-1290.

Liu, L., Li, Y., & Sun, C. (2015). The metabolic change of serum dehydroepiandrosterone
sulfate, free fatty acids and desaturase activity in isolated post-challenge
hyperglycemia. Stem Cell Research & Therapy, 5, 291.

Ogurtsova, K., da Rocha Fernandes, J., Huang, Y., Linnenkamp, U., Guariguata, L., Cho, N.
H., Cavan, D., Shaw, J., & Makaroff, L. (2017). IDF Diabetes Atlas: Global estimates
for the prevalence of diabetes for 2015 and 2040. Diabetes Research and Clinical
Practice, 128, 40-50.

Stowinska-Srzednicka, J., Zgliczynski, S., Ciswicka-Sznajderman, M., Srzednicki, M.,
Soszynski, P., Biernacka, M., Woroszylska, M., Ruzlto, W., & Sadowski, Z. (1989).
Decreased plasma dehydroepiandrosterone sulfate and dihydrotestosterone
concentrations in young men after myocardial infarction. Atherosclerosis, 79(2-3), 197-
203.

Tenenbaum, A., Motro, M., Fisman, E. Z., Schwammenthal, E., Adler, Y., Goldenberg, 1.,
Leor, J., Boyko, V., Mandelzweig, L., & Behar, S. (2004). Peroxisome proliferator—
activated receptor ligand bezafibrate for prevention of type 2 diabetes mellitus in
patients with coronary artery disease. Circulation, 109(18), 2197-2202.

Veronese, N., Trevisan, C., De Rui, M., Bolzetta, F., Maggi, S., Zambon, S., Corti, M. C.,
Baggio, G., Perissinotto, E., & Crepaldi, G. (2016). Serum dehydroepiandrosterone
sulfate and risk for type 2 diabetes in older men and women: The Pro.VA Study.
Canadian Journal of Diabetes, 40(2), 158-163.

Veronese, N., Trevisan, C., De Rui, M., Bolzetta, F., Maggi, S., Zambon, S., Corti, M. C.,
Baggio, G., Perissinotto, E., & Crepaldi, G. (2016). Serum dehydroepiandrosterone



Dehydroepiandrosterone Sulfate Deficiencies as Independent Predictors
of Increased Coronary Artery Disease in Men with Type Il Diabetes Mellitus

sulfate and risk for type 2 diabetes in older men and women: The Pro.VA Study.
Canadian Journal of Diabetes, 40(2), 158-163.

Yang, S.-H., Du, Y., Li, X.-L., Zhang, Y., Li, S., Xu, R.-X., Zhu, C.-G., Guo, Y.-L., Wu, N.-
Q., & Qing, P. (2017). Triglyceride to high-density lipoprotein cholesterol ratio and
cardiovascular events in diabetics with coronary artery disease. The American Journal
of the Medical Sciences, 354(2), 117-124.

156 OBAT - VOLUME. 3, NOMOR. 1, TAHUN 2025



