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BMD. TBS fUAHEE . S58R gl A 283 &4 Wi4FE B L, REAEE (BMI) (7=0.279, P <
0.001) . =SHE I ZIKE (,=0.174, P=0.003). HOMA-IR (r=0.184, P=0.002) 5 BMD
EIEAHE, Matsudad5%05 BMD 27 AH% (=—0.157, P=0.008); K% )FI5E A MHFEEE (=
-0.136, P=0.022), HOMA-B (r=-0.140, P=0.018). HOMA-IR (r=-0.160, P=0.007) ¥4
TBS £ 745, Matsuda f8 %05 TBS £ IEAE (r=0.156, P=0.009). Z ekt [ml)H43Hr 45 5
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0.05); HOMA-IR/35 TBS £ fAH5E (B=-0.143, P=0.039), H Matsuda1§%05 TBS & 1EAHX
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[Abstract] Objective To explore the correlation between insulin resistance and bone
mineral density (BMD) and bone microstructure in adult males. Methods Chinese adult males
who underwent examinations in the department of geriatric endocrinology of the First Affiliated
Hospital with Nanjing Medical University from January 2018 to July 2021 were retrospectively
selected as study subjects. The results of oral glucose tolerance tests, BMD, and trabecular bone
score (TBS) were collected. Indices such as homeostasis model assessment of [ -cell function

(HOMA- B), homeostasis model assessment of insulin resistance (HOMA-IR), and the Matsuda
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index were calculated using a steady-state model. Multiple linear regression analysis was used to explore the
correlation between metabolic-related indicators and BMD, TBS. Results A total of 283 adult males were
included. Body mass index (BMI) (r=0.279, P < 0.001), fasting insulin level (r=0.174, P=0.003), HOMA-IR (r=
0.184, P=0.002) was all positively correlated with BMD, but the Matsuda index was negatively correlated with
BMD (r=-0.157, P=0.008). Low-density lipoprotein cholesterol (r=-0.136, P=0.022), HOMA-  (r=-0.140, P=
0.018), and HOMA-IR (r=-0.160, P=0.007) were negatively correlated with TBS, while the Matsuda index was
positively correlated with TBS (r=0.156, P=0.009). Multiple linear regression analysis showed that after adjusting
for age, BMI, and blood lipid indicators, while the correlation between HOMA-IR and Matsuda index with
BMD disappeared (P > 0.05); HOMA-IR was still negatively associated with TBS (f=-0.143, P=0.039), and
Matsuda index was still positively associated with TBS (8=0.142, P=0.035). Conclusion The aggravation of
insulin resistance and the decrease in insulin sensitivity are not related to changes in BMD, but can lead to bone
microstructure destruction and increased bone fragility.
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Table 1. Basic information of the research subjects (% + s)

FHAE ¢l RHIE iy
AL (%) 54.08 +9.89 LDL-C (mmol/L) 2.86 +0.70
Hrm (em) 172.17 +5.33 HOMA-B 154.55 + 116.26
i (kg) 76.38 + 8.88 HOMA-IR 2.63+1.72
BMI (kg/m®) 25.75 +2.63 AT /AG,, 15.38 = 14.65
HbAle (%) 5.84 +0.61 Matsuda F5%% 4.61 +3.70
FBG (mmol/L.) 5.25+0.98 DI, 144.08 + 76.35
Fins (mlIU/L) 11.08 = 6.59 DI, 212.77 +93.19
TC (mmol/L) 4.71 £ 0.98 TBS 1.10 £ 0.23
TG (mmol/L) 230 +1.86 L1~L4 BMD (g/em®) 1.01 £0.14
HDL-C (mmol/L) 1.11£0.24
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Matsuda 75 £ 5 BMD % fi #1 ¢ (r=-0.157, P=
0.008) . TBS % 5 B 5 5 BMD A [H] 19 45
Matsuda 8 %5 TBS IEAH & (7=0.156, P=0.009),
M HOMA-IR (r=-0.160, P=0.007) . HOMA-(
(r=—0.140, P=0.018) . LDL-C 7K ¥ (r=-0.136,
P=0.022) ¥5TBSEMARE, W2,
23 BMDEBRGEMIVERMENSER

s

s

Z IR ME A 43 W 45 R s, AR AR IS |
BMI. Ifiiflg8+r%F N &5, [ BMI5 BMD f77E1E
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Table 2. Correlation analysis between clinical indicators and BMD, TBS

K (B354 0.310 )2 0323, P <0.001), i
HOMA-IR. Matsuda 15 %% 5 BMD ¥ Jg A 3¢ 1k
(P>0.05), WF3Hk4,
24 TBSEBRDZDZEMIEEMENSZER
aHr
ZInE M RA g R BoR, AR
BMI. I fig#8 4555 &£ )5, HOMA-IR /55 TBS
AKX (B=-0.143, P=0.039), H Matsuda 3§
5 TBS £ IEAME (B=0.142, P=0.035), W#%S5
M6,

. BMD TBS
Ei=RS
A P1H A P{H
BMI (kg/m®) 0.279 <0.001 -0.071 0.236
HbAlc (%) -0.012 0.847 -0.085 0.156
FBG (mmol/L) 0.048 0.418 0.009 0.910
Fins (mIU/L) 0.174 0.003 0.013 0.871
TC (mmol/L) -0.008 0.900 -0.096 0.110
TG (mmol/L) 0.038 0.530 -0.031 0.601
HDL-C (mmol/L) -0.002 0.974 -0.055 0.361
LDL-C (mmol/L) 0.006 0.923 -0.136 0.022
HOMA-B 0.098 0.101 -0.140 0.018
HOMA-IR 0.184 0.002 -0.160 0.007
ALJAG,, 0.105 0.078 -0.068 0.253
Matsuda 754§ -0.157 0.008 0.156 0.009
DI, -0.032 0.591 -0.005 0.938
DI,,, -0.082 0.169 0.098 0.101

E: BMI AR E 4540 HbAlc Mt ir ik &

FBG. & Mifadk; Fins. ® M %; TC. BI2EF; TG

Hibh =8 ; HDL-C. &% A& 2B A ;

LDL-C. 1% Ffig & G I2 B 82 ; HOMA—B. Mk Sy B i) A 3640 HOMA-IR. Bk fy ZAR3LI540; AL /AG,, T ABM £ & 5 b33 DL, P8
Aa Al B35 H DI, BAEHARGbE A B 1,
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Table 3. Multiple linear regression analyses of BMD with insulin resistance

e B{E 95%CI BAE. E PAE
AEHR 0.001 (~0.001, 0.003) 0.063 1.030 0.304
BMI 0.016 (0.010, 0.023) 0.310 4.814 <0.001
HDL-C -0.001 (~0.074, 0.073) -0.001 -0.021 0.984
LDL-C 0.011 (~0.012, 0.035) 0.057 0.935 0.351
TG -0.008 (-0.018, 0.001) -0.112 -1.674 0.095
HOMA-IR 0.004 (~0.007, 0.015) 0.050 0.749 0.454

7E: BMIL AR T84,

HDL-C. B EREEGRER; LDL-C AKFEEEGRZEE; TG. Hidh=65; HOMA-IR. kB Zikdiig4d.

*4 BEESRBEHBMENS TLEDRS

Table 4. Multiple linear regression analyses of BMD with insulin sensitivity

5B BAH 95%CI BIH E. P1H
AR 0.001 (-0.001, 0.003) 0.065 1.064 0.288
BMI 0.017 (0.010, 0.024) 0.323 5.018 <0.001
HDL-C -0.001 (-0.076, 0.074) -0.002 -0.033 0.974
LDL-C 0.011 (-0.012, 0.035) 0.056 0.924 0.356
TG -0.007 (-0.017, 0.002) -0.099 -1.535 0.126
Matsuda $5 %% 0.000 (-0.005, 0.004) -0.012 -0.189 0.850
E: BML AR EI#; HDL-C. 3B EEE G E R ; LDL-C. AREEKEGRER; TG. Hik =8,
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Table 5. Multiple linear regression analyses of TBS with insulin resistance

SES BAH 95%CI BIH fH P1H
A <0.001 (-0.003, 0.003) 0.004 0.056 0.956
BMI -0.002 (=0.013, 0.010) -0.019 -0.278 0.781
HDL-C -0.044 (-0.167, 0.080) -0.047 -0.698 0.486
LDL-C -0.040 (-0.079, 0.000) -0.125 -1.989 0.048
TG 0.001 (-0.015, 0.018) 0.012 0.176 0.860
HOMA-IR -0.019 (~0.036, -0.001) -0.143 -2.074 0.039

7 : BML AR EZH54L; HDL-C. 5 F EN5E 2B B ; LDL-C. IKF F I % & f2 [E 5% ;
*x6 BIMEAHERDEHREN S TELER TN

Table 6. Multiple linear regression analyses of TBS with insulin sensitivity

TG. i 28 ; HOMA-IR. Mefy A4 H 4k

[H % B 95%ClI BIE t{H. P{H
AR <0.001 (-0.003, 0.003) 0.004 0.058 0.954
BMI -0.001 (-0.013, 0.010) -0.018 -0.262 0.793
HDL-C -0.062 (-0.188, 0.063) -0.067 -0.977 0.330
LDL-C -0.038 (-0.077, 0.002) -0.118 -1.886 0.060
TG -0.002 (-0.018, 0.014) -0.019 -0.287 0.774
Matsuda F§ %54 0.009 (0.001, 0.017) 0.142 2.124 0.035

7E: BMIL AR E3540; HDL-C. 3 FEMREGRER; LDL-C. IKFEREQRRE; TG. Hih =8,

3 it
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