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Relationships of metabolic syndrome with sex steroid horomenes and
sex hormone-binding globulin in post-menopausal women with

type 2 diabetes mellitus
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Abstract
Purpose: The purpose of this study was to compare the levels of sex steroid hormones and sex

hormone-binding globulin (SHBG) in type 2 diabetes mellitus (type2 DM) with and without metabolic
syndrome (MS), and to investigate the relationships of component of MS to sex steroid hormones, SHBG,
visceral (VFA) and subcutaneous fat area (SFA) , and predicted maximal oxygen uptake (VOzmax).
Methods: The newly diagnosed Japanese post-menopausal type2 DM patients (n=27) classified by MS
(n=14) or non-SM (n=13) were participated in this study. The MS is evaluated by WHO criteria. Results:
Free and total testosterone levels in type2 DM with MS had significantly increased as compared with
non-SM. On the other hand, the SHBG level in type2 DM with MS had significantly decreased as compared
with non-MS. Independently of VFA evaluated by CT scan, we observed that diastolic blood pressure at
resting was significantly associated with calculated free testosterone, dehydroepiandrosterone-sufate and
SHBG, and that serum triglyceride was significéntly associated with SHBG. Conclusions: We observed the
profile of relative hyperandrogenism in post-menopausal type2 DM with MS. These results suggest that sex
steroid hormones may be biomarker of the several metabolic variations influenced by metabolic syndrome.
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Table 2. Metabolic characteristics of the subjects

Variable MS(n=14) Non-MS(n=13)
HbA1c(IDS)(%) 6.8x1.1 6.7+1.0
FBG(mg/dL) 139.9+30.7 138.4+20.9
BG120h(mg/dL) | 272.0+71.8 274.2+64.8
AUCBG(mg/dL/h)|689.3+149.9 695.7+118.0
FIRI(pU/mL) 6.7%+3.8 5.8+3.3
AUCIRI(pU/mL/h)| 98.2%+50.2 88.2+55.7
HOMA 23*1.3 22%1.1
TC(mg/dL) 249.5+36.5 219.3+£23.1*
TG(mg/dL) 172.1+1184 95.2+28.8%
HDL-c(mg/dL) | 54.1%£12.5 66.4+15.8%

%, MECAEREIIBRE IR oT,
Table 1. Characteristics of the subjects
Variables MS(n=14) |Non-MS(n=13)
Age (yrs) 57.4+6.7 60.9+5.4
Height (cm) 151.9+42 152.9+5.38
Weight (kg) 58.1+7.8 56.9+8.1
BMI(kg/m?) 25.1£2.6 244+39
WHR 0.94£0.05 0.96£0.06
VFA(cm?) 165.074.5 | 139.3+46.3
SFA (cm?) 184.455.4 213.8+62.7
SBP (mmHg) 1470242 | 124.4=+15.6*
. DBP (mmHg) 91.3%15.2 75.8+8.9%
VO2max(mlkg/min)| 30.0*=54 30.67.3

Data are expressed as mean £SD, *P<.05
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Data are expressed as mean *+SD,*P<.05
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Fig.1 Comparison of sex hormones and SHBG levels
in MS and non-MS groups metabolic syndrome
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Table3. Correlation coeffcients of body characteristics, metabolic characteristics with sex hormones,
SHBG
age BMI VFA SFA SBP DBP TC TG E2 IT FT CFT | DHEAs | SHBG
age -0.466 -0.491 0.682
BMI 0.611 0.535 -0.454
VFA 0.611 0421 0414 0427 0.441 -0.438
SFA 0.535
SBP 0.828 0502 ¢ -0397
DBP 0421 - 088 0.504 0.545 0506
TC -0.466 0.137 . 0558 0414 0492 5
TG 0414 0.738 0.453 0.532 0.573
E2 0.558 0.738 0.568 | (.53 .
T 0414 | 0453 0568 | 075 0498
FT 0.532 0452 -0.457 |
CFT 0.427 0.504 0492 0513 053 0.755 0.452 i 0419 - 0451 ¢
DHEA-s | -0.491 0441 0502 | 0545 ’ 0.498 0419 | 0,553
.~ SHBG 0.682 0454 -0.438 -0.397 -0.526 0457 1 0451 1 0553

Above listed correlation coeffcients is significant at 5% level
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Table4. Partial correlation coeffcients of metabolic
characteristics and sex hormones, SHBG

CFT DHEA-s SHBG
0.395 0442 -0.419
0.482

*Adjusted for BMI and VFA
Above listed correlation coeffcients is significant at 5% level
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