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Association between serum lipid, bone metabolism and bone mineral density in postmenopausal
patients with type 2 diabetes mellitus treated with diet and exercise only
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Abstract: Objective To investigate the relationship between serum lipid, bone metabolism and bone metabolism density
(BMD) in postmenopausal patients with type 2 diabetes mellitus (T2DM) treated with diet and exercise only. Methods A total
of 105 patients with T2DM treated in the Department of Endocrinology, People’s Hospital of Ningxia Hui Autonomous Region from
January 2018 to January 2020 were enrolled. Their ages were from 45 to 70 years old. The course of diabetes, height, weight, body
mass index (BMI), serum lipid (TC, TG, HDL, LDL), and glycosylated hemoglobin ( HbAlc) were recorded. BMD of the
lumbar spine (L,, ), femoral Neck (neck), trochanter ( Troch), and Ward triangle (Wards) of the subjects were measured with
dual energy X-ray absorptiometry and were statistically analyzed. Results With the increase of age, BMD showed a downward
trend. Age, course of disease, glycosylated hemoglobin, TG, LDL, PTH, OC, TPINP, and B-CTX were negatively correlated
with BMD in various parts. BMI and 25-OH-D were positively correlated with BMD of each part. Multiple stepwise regression
analysis showed that glycosylated hemoglobin, TG, LDL, and TPINP were negatively correlated with BMD, while 25-OH-D was
positively correlated with BMD. Conclusion Postmenopausal patients with type 2 diabetes should pay attention to vitamin D
supplementation, good control of blood glucose, comprehensive examination of blood lipid and bone metabolism, and early control
of risk factors related to osteoporosis.
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Table 1 Correlation between age, weight, glycosylated
hemoglobin, blood lipid, bone metabolism indexes and bone

mineral density

i g L4 Troch Neck Ward’ s
ik % -0.308* -0.014 -0.083" -0.244°
R/ A -0.005*  0.189 -0.275" -0.156"*
HbAlc/% -0.027* -0.030* -0.131* -0.450*
FPG/( mmol/L) -0.312* -0.118* 0.021 -0.012
PPG/(mmol/L) -0.389* -0.333*-0.109  -0.172
BML/ (kg/m?) 0.208™  0.636™ 0.304  0.094**
TC/ ( mmol/L) -0.187  -0.244 -0.283 -0. 676
TG/ ( mmol/L) -0.083" -0.255"-0.175* -0.044"
HDL/ ( mmol/L) 0. 607 0.137  0.442 0. 063
LDL/( mmol/L) -0.040™ -0.071" -0.041* -0.005"*
Ca/(mmol/L) 0.218 0.113  0.193 0. 190
P/( mmol/L) 0.128  -0.175 0.006  —0.034
PTH/( pg/mL) -0.048™ -0.321"-0.267 -0.339*
0C/(ng/mL) -0.334"  -0.361"-0.289* -0.226*

25-OH-D/(ng/mL) 0.565™  0.672™ 0.487" 0.920 ™
TPINP/(ng/mL) -0.315™ -0.444""-0.098 " -0.295™
B-CTX/ ( pg/mL) -0.274* -0.805""-0.771" -0.230"

. * P<0.05; ™ P<0.01,
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Table 2 Multiple stepwise regression analysis of bone mineral density and related factors in various parts

S L, Troch Neck Ward’ s
MPEE ¢ PH [EVEES A P1H EVEES's PE LIEES 4 P1H
s % -0. 002 <0. 001 -0. 001 0. 029 -0. 004 <0. 001 -0. 007 <0. 001
SR/ A -0. 008 0.233 0. 001 0. 104 0. 001 0. 407 0. 000 0.283
HbAlc/% 0. 033 0.248 0. 024 0. 063 0.016 0.011 0. 027 0.055
FPG/ (mmol/L) 0. 001 0.423 0. 001 0.812 0. 006 0.561 0. 003 0.319
PPG/ (mmol/L) -0. 040 0. 054 -0. 008 0. 680 -0.015 0. 342 -0. 037 0. 087
BML/ ( kg/m?) -0.003 0. 054 -0.015 0.312 -0.001 0.091 -0. 004 0.070
TG/ ( mmol/L) -0. 005 0.022 -0. 003 0.012 -0. 007 0. 026 -0.010 0.033
LDL/ ( mmol/L) -0.010 0. 031 -0. 006 0.024 -0.012 0.015 -0.016 0.038
PTH/ (pg/mL) 0. 154 0. 059 -0. 027 0.223 0. 002 0.677 0.023 0. 501
0C/ (ng/mL) 0. 021 0.572 0. 044 0. 057 0.024 0.051 0. 052 0. 050
25-OH-D/ (ng/mL) 0. 002 <0. 001 0. 001 <0. 001 0. 003 <0.001 0. 004 <0.001
TPINP/ (ng/mL) -0.287 0. 001 -0.102 <0. 001 -0.323 <0. 001 0. 106 0. 007
B-CTX/ ( pg/mL) -0. 140 0.058 -0. 008 0. 321 -0. 105 0.303 -0.224 0. 087
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