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Association between Endogenous Estrogen and

Intimal-medial Thickness of Common Carotid Artery in Man

Yoshiaki KOKUBO, Noriyuki TAKEDA, Mayumi SATO, Akihiko SASAKI,
Shin-ichi KAWACHI, Rieko TAKAMI, Makoto HAYASHI, Kazuhisa TAKAMI,
Noriyoshi YAMAKITA and Keigo YASUDA

Department of Endocrinology, Diabetes and Rheumatology, Division of Bioregulatory Medicine, Gifu University School of Medicine

(Director: Prof. K. YASUDA)

The role of estrogen for atherosclerotic cardiovascular disease is controversial. In order to examine the role of endogenous
estrogens for atherosclerotic disease in men, we investigated the association of estradiol and bioavailable estradiol with intimal-
medial thickness of the common carotid artery and various atherosclerotic risk factors in apparently healthy men. The study sub-
jects were 351 healthy men with a mean age and body mass index of 50. 8yr and 23. 4kg/m”. Serum lipids, glucose insulin, estra-
diol and sex hormone binding globulin (SHBG) were measured. Bioavailable estradiol was calculated from the values of estra-
diol, SHBG and serum albumin. Intimal-medial thickness (IMT) of common carotid artery was measured by B-mode ultrasound.

Abdominal subcutaneous (ASF) and intraabdominal fat (IAF) area by CT scan were measured. Correlation coefficients were
calculated by Spearman’s rank correlation. There were positive correlations of carotid IMT with serum estradiol and bioavailable
estradiol before and after adjustment for variables which themselves showed correlations with carotid IMT including age, BMI,
glucose tolerance, fasting plasma insulin, HDL-cholesterol and systolic blood pressure. Among atherosclerotic factors tested only
fasting plasma glucose showed a weak but significant correlation with serum estradiol. On the other hand, IAF, fasting plasma
glucose and triglyceride were correlated with bioavailable estradiol. These results indicate that serum estrogen in men is associ-
ated with early carotid atherosclerosis independent of conventional atherosclerotic risk factors. Although cause-effect relation is

not known, the association observed in this study does not support widely believed cardioprotective effects of estrogen.
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Table 1 ~ Characteristics of the study subjects

Variables n Mean SD Msdian Range
Age (yr) 34 50.8 7.8 51 21.0-73.0
Estradiol (nmol/1) 354 65.8 24.4 61.8 16.5—178.7
Bioavaiable Estradiol (nmol/1) 302 1.62 0.61 1.55 0.36—4.50
SHBG (pmol/t) 305 37.4 17.8 32.9 10.1-153.4
Body mass index (kg/m*) 354 23.4 2.8 23.3 16.8—35.3
% Fat (%) 354 21.5 5.3 21.5 6.5—37.7
IAF (cm’) 349 108.1 50.0 103.3 11.3—286.4
ASF (cm®) 349 123.0 51.6 115.5 20.5—324.1
FPG (mg/dl) 354 102.5 19.9 98 771—273
FIRL (u U/ml) 354 7.6 4 7.0 3.0—46.0
AUC-PG (g/d1-min) 351 16.5 5.1 15.4 9.2—48.1
Total cholesterol (mg/d1) 354 200.7 33.5 200 109—338
Triglyceride (mg/dl) 354 144.9 98.4 121 41-911
HDL-cholesterol (mg/dl) 354 52.2 13.9 50 28—104
SBP (mmHg) 354 123.5 17.8 122 81—182
DBP (mmHg) 354 78.8 12.0 78.5 37114
IMT (mm) 351 0.72 0.14 0.73 0.29—1.23
SHBG: sex hormone-binding globulin FPG: fasting plasma glucose
FIRI: fasitig immuno-reactive insulin
AUC-PG: area under the curve of plasma glucose for 75g oral glucose tolerance test
IAF: intraabdominal fat area ASF: abdominal subcutaneous fat area
IMT: intimal-medial thickness of common carotid artery
Table 2 Correlations of estradiol with adiposity related variables and metabolic variables
Unadjusted Adjusted for age and smoking
r p-value T p-value
Age 0.024 0. 6569 — —
SHBG 0.180 0.0016* 0.214 0. 0003*
Body mass index —0.006 0.9053 0.018 0.7509
% Fat —0.065 0.2260 —0.052 0.3474
IAF 0.115 0. 0320* 0.091 0.1018
ASF —0.027 0.6142 —0.022 0.6880
FPG 0.118 0.0270* 0.112 0.0430*
FIRIL —0.023 0.6613 —0.017 0. 7568
AUC-PG 0.043 0.4171 0.020 0.7178
Total cholesterol —0.065 0.2241 —0.043 0.4363
Triglyceride 0.107 0.0442* 0.082 0.1384
HDL-cholesterol —0.045 0. 3996 —0.029 0.5590
SBP 0. 086 0.1049 0.084 0.12%4
DBP —0.003 0.9613 —0.024 0.6740

* p<0.05
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Table 3 Correlations of bioavailable estradiol with adiposity related variables and metabolic variables
Unadjusted Adjusted for age and smoking
T p-value I p-value
Age —0.047 0.4122 — —
SHBG —0.081 0.1604 —0.033 0.5781
Body mass index 0.080 0.1655 0.094 0.1162
% Fat 0.041 0.4766 0.038 0.5213
IAF 0.189 0.0010* 0.173 0.0039*
ASF 0.071 0.2178 0.067 0. 2656
FPG 0.140 0.0143* 0.158 0.0078+*
FIRI 0.047 0.4132 0.029 0.6333
AUC-PG 0.067 0.2439 0.063 0.3025
Total cholesterol —0.048 0.4077 —0.037 0.5325
Triglyceride 0.187 0.0011* 0.156 0. 0090%*
HDL-cholesterol —0.091 0.1130 —0.069 0.2503
SBP 0.055 0.3380 0.048 0.4247
DBP 0.012 0.8339 —0.013 0.8245
*: p<0.05
Table4 Correlations of carotid IMT with plasma estrogen levels and metabolic variables
Unadjusted Adjusted for age and smoking
r p-value r p-value
Age 0.252 <{0.0001* — —
Brinkman index 0.085 0.1209 — —
Estradiol 0.252 <0.0001* 0.270 <0.0001*
Bioavailable Estradiol 0.231 <0.0001* 0.293 <0.0001*
SHBG 0.151 0.0084* 0.036 0.5510
Body mass index 0.125 0.0187* 0.154 0.0052*
% Fat —0.024 0. 6563 0.041 0.4589
IAF 0.124 0. 0227+ 0.127 0.0223*
ASF 0.048 0.3712 0.122 0.0281*
FPG 0.190 0. 0003* 0.141 0.0107+*
FIRI 0.095 0.0770 0.146 0. 0080*
AUC-PG 0.262 <0.0001* 0.195 0.0004*
Total cholesterol —0.012 0. 7856 —0.012 0. 8490
Triglyceride 0.077 0.1475 0.112 0.0415%
HDL-cholesterol —0.169 0.0015* —0.174 0.0015*
SBP 0.158 0.0030% 0.139 0.0114*
DBP 0.052 0.3268 0.059 0.2899
*: p<0.05
Table 5 Multivariate models with carotid IMT as the dependent variable
Model 1 Model 2
variables T P variables r P
Age 0.215 0.0001* Age 0.256 0.0001*
Estradiol 0.250 0.0001* Bioavailable Estradiol 0.241 0.0001*
Body mass index 0.062 0. 2564 Body mass index 0.018 0.7616
AUC-PG 0.174 0.0013* AUC-PG 0.150 0.0104*
FIRI —0.026 0.6337 FIRI 0.021 0.71%4
HDL-cholesterol —0.143 0. 0080 HDL-cholesterol —0.122 0. 0366*
SBP 0.043 0.4253 SBP 0.013 0.8273

Partial correlation coefficient between carotid IMT and each variable was calculated after adjustment for all other variables in the

model.
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