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The association between serum level of retinol binding protein 4 and bone mineral density in
osteopenia and osteoporosis patients with type 2 diabetes

ZHANG Yiping, JIN Sisi, LI Jinsheng

The Second People’ s Hospital of Jiaozuo, Jiaozuo 454001, Henan, China

# Corresponding author: ZHANG Yiping, Email: 3137543775@ qq.com

Abstract. Objective This study intended to study the association between serum retinol-binding protein 4( RBP4 ) , bone mineral
density (BMD), and other bone metabolic related parameters in type 2 diabetic patients older than 50 years, with or without
osteopenia or osteoporosis. Methods Patients with type 2 diabetes (n=204) who were diagnosed between April 2016 and August
2017 were enrolled in this study. Bone mineral density ( BMD) was recorded by dual-energy X-ray absorptiometer. Patients were
divided into normal BMD group (110 cases), osteopenia (69 cases), and osteoporosis group (25 cases). The serum adipokine
RBP4 and other biomarkers were determined accordingly. Results Serum RBP4, body weight, calcium, and body mass index
(BMI) were positively correlated with BMD at all tested body sites in osteopenia and osteoporosis group. In contrast, age, duration
of diabetes, and alkaline phosphatase ( ALP) were negatively correlated with BMD at all tested body sites. In non-adjusted analyses,
age, gender, duration of diabetes, and ALP were negatively associated with BMD at the femoral neck, total hip, and lumbar spine.
Body weight, BMI, and RBP4 were positively associated with BMD at all sites. In multiple regression analyses adjusted for age,
weight, BMI, and other bone-related factors, a graded stepwise positive association between serum RBP4 and BMD at all sites was
observed. Conclusion Serum RBP4 is positively associated with BMD at all sites after adjustment for other factors in osteopenia
and osteoporosis group compared with normal BMD group of type 2 diabetic patients.

Key words; type 2 diabetes mellitus; retinol binding protein 4; bone mineral density; body mass index; alkaline

phosphatase ; osteoporosis
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2 FR

BB RN 110 4], & &R 69 6, & 5
Py 25 1), 4 K 20 50 25 T R AR R D Aok, IR
1, 7E4E# M5 &7 . BMI,. RBP4 HbAlc fil ALP
L EEERE, B R R AN 2 E £
i 25 55 {H 2 50 S A A W PR RS I [T, PTH AT
5K E AL

A # AL BMD 50 K & %8 2 (8] 59 3R &
Pearson FHIVE W 3% 2, 45 /K Y- 5 B HE A0 85 4% BMD
BIEAHG, M, e R RS BMD 2 B 3% 7
AHIG . [RIRE , BE PR B A7 1% A1 A 9o It W) 5 i B 35 R
AT A BMD 2 R 56, (0 78 BEEHE % A R SR C Bk .
AT 42 HbAle f1 PTH &5 BMD V%74 1T fi 4 2
YU B G AR

L ER7S el L B VT N e S I X VAR | R NSO
BMI RBP4 1 ALP ¥j5 BMD R IEAHE (W3 3),
SR, W8 DRI B AF 85 R 280 I T] A3 5 08 i 25 A0 458
19 BMD & AH0C . $540 55 JEHE A A8 50 1 9% B A R,
Z ol 35387 2R B, FE X AR Y L fR L BMIT AT H At B
AHOC B R AT S, 5 RBP4 JK°F 5 BMD &
BIEMKEFR . RBP4 5 A8 & 2 ju 4 v e 5 Ay
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BMD £ IEAX.

&1 BRI IGRFFAE
Table 1 Clinical characteristics of studied subjects
BMD/ "
s PTH ft RBP4
e b ik iE L ﬁ B2/ K& BMI/  HbAle/ / 5/ W\ﬁ RBP4/ ( g/cmz) 1t 4 YR
%5 o ) (mmol (mmol BEME/ (ng/
/n /% e /kg (kg/m*) % e g /(n/%) /(n/%)
V3 /L) /Ly (L/L) ml) 53 ' mE R ! B
H #
B 204 64.34x 11.50+ 81/ ~ 26,13z 8.89x 36.23:+ 2.20x 73.22+ 49.21x L.15¢x 0.84x 0.97x 0.18+ -0.64x -0.13z 44/ 33/
9.05  3.50 123 3.54 .87 1123 011 2021 13.89  0.23 018 0.14 1.62 1.21 1,23 21,57 16,18
I 1o 60.24= 12.00+ 53/ 77.12+ 26.67x 8.85x 3522+ 2.21x 68.23x 5206+ L1.26x 0.96x 1.03z L.12¢ 0.95+ 0.66x 30/ 25/
'% 8.15  4.50 57 15.35  3.76 .65 1135 0.16 2012 1457 019 0.13 0.18 1.42 014 0.87 27.27 2.72
BE 6 66.322 11.00x 26/43 7123+ 26.36x 9.1z 36.76+ 2.25x 75.56x 47.43+ 1.05¢+ 0.75+ 0.85z -0.57x -1.24x -0.83z 13/ 8/
Wb 8.23  3.00 1358 3.25 1.8 1138 035 1978 1423 013 0.08  0.09 .27 0.8  0.54 18.84 11,59
g5 2 68.21= 15.00+ n 61.34x 24.01x 8.14x 35.43+ 2.23x 8432+ 4299+ 0.89x 0.66+ 0.71z -1.96x -2.44x -2.05z 2/ /4,00
i AMAE §.78 2.00 9.78 3.2 1.84 1030 012 2533 1L.23 0.13  0.08 0.09 0.8 0.5 0.65 8.00 '
P - <0.001 0.762 <0.001 <0.001 <0.001 0.005 0.562 0.587 0.006 0.003 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.013 0.003
®2 AFHFBALH BMD 516 K S5 Z M Pearson F 5347
Table 2 Pearson’s correlation analysis between BMD at various sites and clinical parameters
Az FEi TRk BMT AL (] HbAlc RBP4 ALP 5 PTH
FEAME -0.111 0.312 0.176 -0. 067 —0.043 0. 205 -0.211 0. 158 -0.034
Mg i -0.325 0.317 0.209 -0.197 -0.019 0.232 -0.232 0.097 -0. 065
Tl -0.267 0.343 0.256 -0. 147 -0.025 0.282 -0.254 0.132 -0.051
F3 AL BMD (1Y 828 b Al £ A8 B AR P [nl
Table 3 Univariate and multiple linear regression of BMD at different sites
FiE ST T Z LM IT
I » N n e
Tk =g LR A gl R
FEW/ % -0.001 -0.007 0.004 -0.001 -0.006 -0.005
R/ (B &) 0.154 0.101 0.104 0.085 0.067 0.074
HOR IR/ -0.003 -0.003 -0.002 -0.001 -0.002 -0.001
M/ kg 0.002 0.001 0.001 0.001 0.001 0.005
BMI/ (kg/m?*) 0.011 0.012 0.015 0.002 0.004 -
HbAle/% -0.005 -0.004 -0.003 - - -0.001
PTH/( mmol/L) -0.001 -0.001 -0.001 -0.001 -0.001 0.013
ALP -0.004 -0.003 -0.002 -0.001 -0.001 0.001
45 0.359 0.165 0.264 0.387 0.134 0.001
RBP4 0.002 0.001 0.002 0.001 0.001 0.001
3 R AU Y RBP4 Z A WY SRERIEAT T R G017,
Wie

R EE RS R XA A ERBEE BE

WE PR S — A = AL B, BRI R FE
KIFHLE AL E 2 R EAEH , A B RBP4 75
PRI EE B MG BT B, B R B AME
B R TE 2 B 5 AR, B M M AR P XU 3
- A R B RBP4 53 HS f B Ry
B WS ESE 2 MEERME " . &R, 1
MEARRE R I &5 A S VE 2% 0T B A 5 h R 30
RBP4 5 BMD 2[5 &4 B, 85" &8
RBP4 f£ KU /5% A pi i 2 R B Bk 2> . (H AR
it RBP4 /KE 5 T2DM 8 & & % Z [ 1) 5%
Fo ABEIEHAA R T2DM 3, %1H BMD 54 Fh

YA R B AL . BB R R BAE R E
T2DM £ 3 RBP4 /KF 5 F & I & Sk 2 Al B s
FASEZH 3 A5 50 5 W AR 28 B 5 SR AR L
TEARBIIE A, B — 2 1 XU & Pearson 4} H7 %
B RBP4 /K F 5 A BB 50 R 36 19 BMD 2 1F A
3%, AWFEH & B RBP4 5k  BMI FI45 2 1F A
Koo XELER SRR E RS EYS . TEIEN
T 4 LB BT RS K b RBP4 TH " ko 2
SR EEREES . AU L3 BMD 58
A BMI IS B 4 A0 1 5 159 18 19 28 I 401 1R 2 1E A
¥, RRAT5E & B RBP4 K1 T 5 5 e f
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Ao, HA, AT SRR R, BMI 5
HEmYIME I AR EB R B F RO R, X
ATREE M T — 25 i H 7, 645 RBP4 i,
I, DN RBP4 A R 76 W5 IR &5 14 T 1E & B
B AR RE 7 BB (A AR R R RS
PG KT ok R T B B 0 R 2R — AT .

Bk RBP4 4 25 #30 & BLIE 8 B % 1 4l 1 B %
JERRE Y & T8 B S R . WA
Pearson 73 H7 Won , BE5E Hh BT B B E B9 /K BMI Al
BMD 2 [A] 52 TE AH G . HE JHE xe B 48 i 0 2 300y 5]
R B LA SE 7, B R e R
RS RGN WA, R A e A
QRIEERZA TTEC o R E R T B S B
M 2 8 0 38 T e, R A A O A R O
BTHES S5 BMD B2 FK'7 . X E
B, AR TS, A 1 2 A 1 2H 243 S AR i PR -
RBP4, %} BMD 52 B A CHER . Bk RBP4 4},
EHEAEFFR T ALP 545K BMD 2 [&] (1 525k .
S M2, B H KA B E MIEL ALP K7
5 BMD Z [RIFEAE B & M AH G, BeAh, Rl 7 i 2
Hokr W, M0 TE 55 7K -7 5 R B S00R 8 3 Y
BMD B & #H % . XA & Pearson 43 H7 8.7~ ALP Al
RBP4 Z ji] 5 7 A G 3 HIF A G it 8 L (P<
0.05),

B2 EEN RS SRR, AR A,
RBP4 [fiiE/KF 5 BMD Z B FEEMH LR R, &
T BMI fAEH FI45 2 4, RBP4 b 25 X} F & 2 F5 & )
I ER . HEARM A LB, B X TR
U T /BB B A AE ) T2DM B %, 5
Ah, B TR IEAT R, HoAh AR 1y PR A B QAR R O
ANEIELEA , VL KR At A 0 PR e %o BR 52 38 3 1Y
SH AR BER AT AT A HE B .
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