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Abstract: Objective To investigate the effect of exogenous insulin on bone mineral density ( BMD) of the lumbar spine in
postmenopausal patients with type 2 diabetes mellitus ( T2DM ). Methods From March 2018 to August 2019 in the endocrinology
department of Xiaogan Hospital affiliated to Wuhan University of Science and Technology, 182 postmenopausal T2DM patients with
normal liver and kidney functions were enrolled. General information of the patients, the result of standard OGTT, IRT, and blood
routine test were collected. Dual energy X-ray absorptiometry was used to detect the BMD of lumbar vertebra 1-4. According to the
T values, the subjects were divided into three groups: normal bone mass group (7=-1, n=49) , decreased bone mass group (-
2.5 <T< -1, n=67), and osteoporosis group (T<-2.5, n=66). Results Age, body mass index { BMI) , and utilization rate

of exogenous insulin were significantly different between each group (P < 0.01). The age in the osteoporosis group was higher than
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that in the normal bone mass group and the decreased bone mass group, BMI in the osteoporosis group was lower than that in the
normal bone mass group and the decreased bone mass group, and the utilization rate of exogenous insulin in the osteoporosis group
and the decreased bone mass group was lower than that in the normal bone mass group ( P< 0.05). Correlation analysis showed that
BMD was negatively correlated with age but positively correlated with BMI (P < 0.01). Sequential logistic regression analysis
showed that exogenous insulin use [ OR=2.402, 95%CI (1.305, 4.419) | and high BMI [ OR=1.171, 95%CI (1.068, 1.283) ]
were protective factors for BMD of the lumbar spine in postmenopausal T2DM patients. Age [ OR = 0.910, 95% CI (0. 875,
0.945) ] was a risk factor for BMD of the lumbar spine in postmenopausal T2DM patients (P < 0. 01). Conclusion There is no
significant correlation between BMD of the lumbar spine and blood glucose level, islet B-cell function in postmenopausal T2DM

patients. Exogenous insulin is beneficial to the increase of BMD of the lumbar spine in postmenopausal T2DM patients, and its

protective mechanism of BMD may be different from that of endogenous insulin.
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Fig.1 Polynomial fitting curves of OGTT (Fig. la) and IRT (Fig. 1b)
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Table 1 Comparison of the baseline characteristics and laboratory test results between each group[x+s,n(% ) ]

1 b = =x % =k
asi  wwowwsy (DL wEe we b SRR BR me oaw
HEEWNH 49 59+8 25.44£2. 88 9+7 6(12.24) 25(51.02) 17(34.69) 28(57.14) 13(26.53) 30(61.22)
w4 67 62+8 25.00+3. 50 7+6  19(28.36)° 16(23.88)° 25(37.31) 39(58.21) 14(20.90) 40(59.70)
‘BB 66  66+8*"  23.63x2.96"" 8+7 16(24.24) 21(31.82)* 13(19.70)" 46(69.70) 7(10.61)* 35(53.03)

Ak = 10. 353 5.365 1.871 4.385° 9.514¢ 5.530° 2.561¢ 5.037¢ 0. 949¢
P {H <0. 001 0. 005 0.157 0.112 0. 009 0. 063 0.278 0. 081 0. 622
131 E[ Y = i éﬁi‘fdlﬂik i IR U SRR
TR %A BT T/ % 2K =3 1 2% =3
BEIERA 32(65.31) 10¢20.41) 28(57.14) 2322 10(20.41) 12(24.49) 27(55.10) 15(30.61) 16(32.65) 18(36.73)
RS AA 30(44.78)° 13(19.40) 38(56.72)  22+2 5(7.46) 19(28.36) 43(64.18) 10(14.93) 23(34.33) 34(50.75)
FEBAAE 31(46.97) 15(22.73) 41(62.12)  22x2 6(9.09) 17(25.76) 43(65.15) 10(15.15) 19(28.79) 37(56.06)
W4t 81 5. 480¢ 0.231° 0. 476¢ 0. 496 5.356¢ 7.072¢
P 0. 065 0. 891 0.788 0. 610 0.253 0.132
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1l o GO/ G30/ G60/ G120/ G180/ Gmax/ 10/
( mmol/L) ( mmol/L) ( mmol/L) ( mmol/L) (mmol/L) ( mmol/L) (mU/L)
BRICEAH 49 9.32+3. 14 16.08+3. 75 19.15+4.28  20.88%5.75 16.86+6.06  22.43%5.00 9.56(8.58)
FREAS A 67 8. 88+2. 99 15.47+3.32 18. 83+4. 42 19. 74%5. 41 15.37+6.24  21.53=4.81 6.67(4.97)
BB 4 66 9.03+3.07 16.09+3. 52 19.44+4.39  20.64x5.81 16.93+£7.00  22.34=x5.27 7.16(6.83)
WES i HE 0. 300 0. 645 0.331 0. 696 1.186 0.617 4,583
P 0.741 0.526 0.719 0. 500 0.308 0. 540 0.101
HbA ¢/
A ( ;.%(J//L) ( HI.?JO//L) ( rlnlé%) ( 23%) ( ;ml?;£) HOMA-R HOMA-LR (%)
B ERA 22.53(21.66) 24.5(26.69) 32.94(35.66) 19.52(15.84) 42,94(46.29) 36.25(32.65) 3.48(4.01) 7.89+1.78
BEWM/4 18.88(22.64) 25.14(21.69) 30.81(30.68) 17.81(17.93) 39.28(35.24) 30.38(37.60) 2.42(1.99) 7.73%2.46
B IRBAA A 18.50(16.43) 24.26(28.55) 33.13(33.58) 19.29(17.65) 38.43(43.80) 30.86(43.23) 2.73(3.16) 7.70%2.22
Mgl EE 0. 667" 0. 363" 0. 121 0. 148" 0. 067° 0. 473¢ 4, 0494 0. 108
P& 0.716 0. 834 0. 941 0. 929 0. 967 0. 789 0.132 0.898
s Hélﬂﬂ;ﬂiﬁt/ éléﬁiﬂgiﬁt/ MLFEH/  M/MRE,  SEREnY WEER, SRR NLR
(x10°/L) (x10"/L) (g/L) (x10°/L) (x10°/L) (x10°/L) (x10°/L)
HHIEEH 6.16+1.53 4.21=0. 36 127+11 203+50 3.44+1. 12 2.18+0. 69 0.36+0.12  1,70+0.71
BREAH 5.73£1.43 4.15=0. 40 12612 196+45 3.24£1.03 2.000. 61 0.33+£0.10  1.73z0. 64
B RS 5.94+1.43 4.3120. 43" 12912 18856 3.49+1.21 1.93£0. 53" 0.37+0.13"  1.95+0.98
Kr s i 28 1.258 2.513 1.103 1.112 0.926 2.503 2.074 1. 865
P g 0.287 0. 084 0.334 0. 331 0. 398 0. 085 0.129 0.158
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B 58 IE W 4L H A, aP<0. 055 55 8t i 4l H 8, bP<0.055¢ N X° fH,
2.2 PEHMEE RS H AR R B AE M o BT

Pearson #4347 8, Spearman #H ¢ 14 43 #7 45
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Table 2 Correlation analysis between bone mineral density of

the lumbar spine and clinical data and laboratory indices

T8 i BMT 5 LIRS GO G30 G60 G120 G180 Gmax
r(r){E -0.317 0.254 -0. 001 0. 076 0. 026 -0. 002 -0.023 0. 002 -0. 045 -0.013
P <0. 001 0. 001 0.993 0. 308 0.732 0.978 0. 760 0.976 0. 547 0. 866
e hR 10 130 160 1120 1180 Imax HOMA-B HOMA-IR HbA, ¢
r(r ) 0. 085" 0.072" 0. 029° -0.020° 0. 003 0. 026° 0.011° 0. 082* 0. 009
P{H 0.257 0.335 0. 694 0.793 0. 963 0.731 0. 881 0.271 0. 908
g an EENLE EE 1108 ILET 4 1L/ AR %X REERAIMIZL B AR B AN R AR NLR
r(r)fH -0. 004 -0.114 -0.077 0.016 -0.077 0.126 -0.065 -0. 140
P& 0.952 0.126 0.304 0. 827 0.303 0. 091 0.381 0. 060
HeaFyr (B

2.3 WL R A FF Logistic [71 407

LA B KO R B R B RA (T -2, 5)
= 1B (-2 5<T<-1)= 2 BREH (T -1)
= 3% 625 E, DLSM IR P B B 2 8 A UL LR B
BMI 125 8 (WA 3 — 46 2 75 i T 51 350

R A=, 2= EULKRENAN) ITHF
Logistic (B E 4387, 45 R W, AN R PR S &= A
5 BMI 2% 28 f5 T2DM 8 35 B HE & 2% /3 B
R R 28 )5 T2DM 82 W HEB 5 BE B e Bz A
#(P<0.01), % 3,



1272 FIEHE RS E 202049 A% 26 5% 98]  Chin J Osteoporos, September 2020, Vol 26, No.9

£33 EHEEEZWERNAERF Logistic B

Table 3 Ordinal logistic regression analysis for influencing factors for bone mineral density of the lumbar spine

A A B 8 SE Wald X* P1H OR {8(95% CI)
i ANE M S R
& - - - - 1. 000
=4 0.876 0.311 7.930 0. 005 2.402(1.305~4.419)
E -0. 095 0.020 23.053 <0.001 0.910(0.875~0. 945)
BMI 0. 158 0. 047 11.249 0. 001 1.171(1. 068~ 1. 283)
3 i 41255 T2DM HH LTE S5 B4 R @, %

T2DM ) 2% 5 WL 77 76 B 10 S B, i e
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FES S B AN ALy I I e R AN A
RILA LT M4 205 T2DM BENEHE 52
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