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125 4, 2017 4 5 A 2 2018 4F 12 A TE AR B AF ABMER 4112 0y T2DM B35 AF R TE 50~80 %7 o SR WAL X £& W UcAG 0 i
(DXA) X LL b S2 46 % BEAT BEAE B BERE BMD W58 , DU AR TELVE D 20 dHARAE B 324078 40 0 - T2DM JF B BIEH A (n=42 #1) 5
T2DM Jf-8 B A 20 (n=43 §]) , T2DM B AN AELH (n=40 §]) o FEURICR 2R E 1M 5] AR S B8 PR A2 . B v Ak &
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B, B G T 2R A B Y TR B IR A AR (P<0.05) , H WISPL 5 BMD BIEA K (r=0.22,P<0.05), &ik 1M
RGBT sFRPS \WISPL KRB 5 12DM B35 BMD A — 52 B S

KGRI . 2 BUBEIRIN ;1 R AME s 1 B 4R 5 AR s WISP1;sFRPS

Correlation between adipokines WISP1 and sFRP5 and bone turnover markers and bone mineral
density in patients with type 2 diabetes mellitus
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Abstract: Objective To investigate the correlation between adipokines WISP1, sFRP5 and bone turnover markers and bone
mineral density (BMD) in patients with type 2 diabetes mellitus ( T2DM ). Methods According to the exclusion criteria, 125
newly diagnosed T2DM patients who were hospitalized in our hospital from May 2017 to December 2018 and aged between 50 and
80 years old were selected. BMD of the lumbar spine and hip of the subjects was detected using dual energy X absorptiometry
(DXA). The lowest T value was used for grouping. The subjects were divided into; T2DM and normal bone mass group (n =42
cases), T2DM and osteopenia group (n =43 cases), T2DM and osteoporosis group (n =40 cases). Gender, age, duration of
diabetes, height, and weight of the subject were recorded. Body mass index ( BMI) was calculation. HbAlc, FPG, N-MID, PINP,
and B-CTX were determined. Serum levels of WNT1 inducible signaling pathway protein 1 ( WISP1) and secreted frizzled-related
protein 5 (sFRP5) were determined using enzyme-linked immunosorbent assay ( ELISA). Results 1) Serum level of sFRPS5 in
the osteoporosis group and the osteopenia group was higher than that in the normal bone group (P <0.05), and sFRP5 was
negatively correlated with BMD (r=-0.417, P<0.05). 2) WISP1 level was lower in the osteoporosis group and osteopenia group
than in the normal bone mass group (P<0.05) , and WISP1 was positively correlated with BMD (r=0.22, P<0.05). Conclusion
The changes of serum adipokines sFRP5 and WISP1 levels have a certain correlation with BMD in patients with T2DM.
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FiRNENi A7, Hih sFRPS By /R 2 it
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sFRP5 /K7 58 ACH & BMD 9% &, A5 B4
WL 7 T2DM I8 & IE 5 41 . T2DM I8 & W >
40 T2DM JF& Ji B ¥ 20 A B 175 WISP1, sFRP5 /K
t5 BMD R EHBREFRNRXR, NERE 5
T2DM 3 OP Z[a] (4 2% & DL K BT 3 OP 19 & &
Kt — i e R 5 o

1 #EIAE

L1 BIRMR

UG 1 IR WHO 1999 AEAAT 84985 PR 12 i b A
HHL 2017 4F 5 7 & 2018 4F 12 7 73R Bt 24 AR
fERE , I 7R 50~80 2 Z Al K H)12 T2DM & & 125
# o N DXA XL b 32K 2% BEAT M S B8 7 BMD
M5E , SR 5 R P5 WHO Brif i fy OP 2 Wibn i, LR
A T B AR T (AR O o RO K 2 A o
T2DM Jf & B IEH 4 (n=42 ) ; T2DM 3 & &5 D
H (n=43 ), T2DM I & BB M AEH (n =40 Bi]) .
ZABEHEERA T OT W 50T R RS S AE B R
o A IF RAE VLT R IR BEAE AL g R L
ML | BRSO | AT AR 52 o i AQ 25 4
W A 0 T M B SRR IR R A R AT
KT FAREHRE
L2 Jiik
L2.1 EATH WEAZRENES M5 A

W8 Wl PR o e AR A BERE, I B B R R R
1.2.2 fRARESHEN L2 EEE 12 h, TK
HRRRESE K, i HbAle ,FPG N-MID
PINP B-CrossLaps £ K A (LA B0 % . SR 4 mL # ik
I FE.LEF, 2L 3 500 o/min 8.0 15 min J5 , 5
FRELETFHEFES, BT -80 CkFANEF. R
M4 3 ik k63 M % N-MID, PINP, B-
CrossLaps ; %) % ¥ S fL B A DI 2 FPG 5 = 50 M 2 A
2 5E HbA e ; [ ¢ G 95 W B V5 I 2 I 3 sFRPS
WISP1 7K 5F, % F ¥k B MEDILINK 2% & ) 3L BE X
2R B 5 B A IS, A N A7 Ay 3 AR B 5  BMD
1.2.3 HEiHE 5% L. BMI(kg/m®) = (R FE/( &
B REPMNED . BEEW.TH=-1.0;%
B -2, 5<T {i<-1.0;0P: T ffi<-2.5"",
1.3 ST

{8 B B2 31 2 2 SPSS 22. 0 4b B 8 48 . % i 4 7
A OB T IE SR S . BERAF A RS 1
A PR AR 22 (m2s) HFATHER , T Z AT T 10
B A& FR AR 5 o A B (U A B D) [ M (P s
~P ) G AR AEES AN ES M ER
BE, 2R Kruskal-Wallis H Bk FUAS 46 328 17 41 8] 45 35 5
B B s TH B BT R SR R B A L AT SR R R
[Fi) £H 1) 1Y LG 450R F R A 4 5 {dE ] Spearman A 5¢ 43
B sFRP5 J WISP1 55 48 bR 0 AH &k DL K 4 48 bR
MBMD MM M, RAZEE - LE L4
Logistic [A] H4£ A1 43 T2DM 3§ & OP By f& Fs (Al % .
A BEBE L P<0.05 &5 4% 1%

2 FR
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32 AR Z A B A BMI R T7 T 22 &
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Table 1 Comparison of general information among patients in three groups( Z=s)

B AL B Al

B IR A AE 4

MH (n=42) (n=43) (n=40) X (/T f P
ey
5 20(47.6) 21(48.8) 17(42.5) 0.372 0. 830
4 22(52.4) 22(51.2) 23(57.5)
Fy /% 63.6+8.0 65.3+8.2 65.4+5.5 1. 056 0. 350
BMI/(kg/mz) 25.58+3.34 24.53+3. 31 24.29+4. 19 2.217 0.112
TR/ AF 8.7+7.6 9.9+7.7 9.9:8.9 0.431 0. 650
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2.2 3ARFEMETEERAERN
B R B MSAE 28 P B B B R B L3 N-MID P1NP
KrETBHBEEBEEFAMEER VA (B R P<

R2 3HBEMBHE

0.05); {0 fifi & BMD [y [& 1%, & W ik 48 #5 B-
CrossLaps 0,328 ¥ 34 I, B 0 B A E 40 . B S /> 4
HEREWRHZEZRASITFE XL (P<0.05),

Vig SEE R

Table 2 Comparison of serum bone turnover markers among patients in three groups

BEIT®4 BREHE B BB R AE 4 ) .

A (n=42) (n=43) (n=40) i P

N-MID/( ng/mL) 13.47(10.01~17.23) 14.63(11.56~20. 19) 17.78 * 2(13.29~23. 82) 7.884 0.019

PINP/(ng/mL) 38.67(26.50~47.59) 40.23(31.30~49.94) 47.85° 9.728 0.028

(33.00~70. 84)
B-Crosslaps/(pg/mL)  391.60(264. 30~570. 45) 485,60 (330.80~810.80)  565.80 * ~(418.10~931.50)  10.924 0. 004
H5EBEFHME, " P<0.05; 5B 2R/ AEMIL, 2 P<0.05,

2.3 31 EBH I AR IR FRACE I PHEAMFERCAERFEERASEMEMR
sFRPS5 /K -AE = 4. (R PR L 32, & SR B A i 4 (P<0.05), 1Elﬂ’ﬁif“im£“5éﬂ$nﬂ W/ 2 R 2 F

MBI H S TR IEWH(P<0.05) , AW
AR AEA A B P HZ B ZREA FiT%E X
(P>0.05), WISP1 7K -7E = 20 [a] W5 W Eb 4, B TR %

R3 3ABEMEFAHREIRE

WEHSEITHE X (P>0.05), 540 HbAlc,
FPG 7K AL 3 éﬁZlEﬂiﬁiﬁ%eri‘X(bO 05) .

AR

Table 3 Comparison of related serum indicators among patients in three groups

L Ak R I
A ﬁ(fi“z"fﬂ ﬁ(fggfﬂ A fﬁﬁféﬂ HH/F P
sFRP5/ (ng/mL) 8.74 (5.40~13.51) 14.59 (11.21~34.00) ©  14.60(6.82~25.09) * 13.748 0.001
WISP1/( ng/ml.) 0.87(0.46~0.96) 0.52(0.25~0.73) * 0.50(0.18~0.78) * 14. 487 <0. 001
HbAle/(%) 8.731.91 9.06+2. 63 8.76=1. 84 0.439 0. 646
FPC/( mmol/L) 7.7122.99 10.10+12.79 8.55+3. 24 1.421 0. 244
TS5 EETEAMLE, " P<0.05,

2.4 ¥ sFRPS /K 525 58 b B HH 5G4 A
AL Fr fE 7 . sFRPS 54 & IEAH G (r=
0.271.P<0. 01),5 BMD EM A% (r=-0.417 . P<
0.01) ,sFRP5 5 BMI.FPG.HbAIC N-MID,PINP
B-CrossLaps JCAH & AH L VE (r=-0.049 . r=-0.014,
r=-0.056.r=0.034.r=0.095.r=0.001 ,P>0.05) ,
F 4 3AEH sFRP5 KF5J4Eh5 M5
Table 4 Correlation analysis between sFRP5 levels and

indicators in three groups

ir LEES 4 P1H
sy 0.271 0. 002
BMI -0.049 0.588
FPG -0.014 0.874
HbA1C -0.056 0.534
N-MID 0.034 0. 706
PINP 0.095 0.290
B-CrosslLaps 0. 001 0.991
BMD -0.417 0. 001

2.5 g WISP1 7K F5 £ 8 A5 B AH 5 1 23
FF A7 4278 . WISPL &5 BMD R IEMH 3% (r=

0.22.P<0. 05) ,WISP1 54 .BMI.FPG HbA1C.
N-MID ,P1INP , 3-CrossLaps JGAH KM (r=0.071.r=
0.007.r=-0.022, r=-0.019, r=-0.136,r =
-0.127.r=-0.174 . P>0.05),

F 5 O3UEE WISPL /KT 5 %48 b1 1Y AH G 2
Table 5

Correlation analysis between WISP1 levels and

indicators in three groups

{847 LES S 4 P g
FiR 0.071 0. 430
BMI 0. 007 0.936
FPG -0.022 0. 804
HbA1C -0.019 0. 831
N-MID -0. 136 0.130
PINP -0.127 0. 157
B-CrossLaps -0.174 0.053
BMD 0.22 0.029

2.6 T2DM B#FH&4EH55 BMD BYAH G2 M

FHOG P 23 #7 42 7 T2DM f 35 4F % N-MID |
PINP B-CrossLaps 55 BMD E fi#3 (r=-0.392,
P<0.001;r=-0.339 P=0.003;r=-0.220, P =
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0.028;r=-0.343 P<0.001) ; BMI 5§ BMD 5 IF 4
¥ (r=0.246 P=0.019),
#*& 6 T2DM B ¥H F 5455 BMD (WA 48T

Table 6  Correlation analysis between various indicators and

BMD in patients with T2DM

Eizkan ML BEE Pig
AT -0.392 <0. 001
HE IR R A2 0.023 0.822
BMI 0. 246 0.019
FPG -0. 140 0.165
HbA1C -0. 102 0.316
N-MID -0.339 0.003
PINP -0.220 0.028

B-CrossLaps -0.343 <0. 001

2.7 T2DM 3f OP f& & R 2 ) Logistic [8] 1343 #7

RIS B & T2DM @B # 2 6 k4 OP, B AF i 2
AR ME R BMI, sFRP5 WISP1, 3£ 4T Logistic [0 I
AT, 45 B R WISPL (P<0.001, 0R=0.121) &
T2DM 3f OP {4 I E . T sFRP5(P=0.002,0R
=1.075) MfaK H#E .

F 7 T2DM Jf OP fa i A E 0 Logistic [543 b
Table 7

Logistic regression analysis of risk factors of T2DM

and OP

A B Se P 1 OR 95% CI
sFRP5  0.072 0.023 0.002 1.075 1.028~1.125
WISP1 -2.111 0.589 <0.001 0.121 0.038~0. 384
3 iTtig

sFRPS 5@ £ 3 %] Wnt/B-catenin {5 F 14 S & 7%
A 240 3 B RN A3 i #2 P R R, O AE
Wt {5 5@ g p s . AR AR, —HARE
M sFRPS5 7K V48 B b AL, & JT i 4 iF 40 K °F %
B B OE R LK AL, U B I E sFRPS K S I
RARIHHMEEENRLCERAHBEET REE
B, 2% R R B B D 2 RN B T R AR 2 1 9 ) B R
A BT LA N BB 58 4 R B e & sFRPS 19 AR b,
T2DM i # B i 5 10 28 fb i ¥, (H 2 T2DM & 3 1
1% sFRP5 £ -8 &/ By Brat 3R 30 0 W 7, v
HKAF B T8 T RE T30 5 #E B T2DM & 3% OP (1 &
J&, 5" B g & B, T2DM J3f OP 5 sFRPS 2
A7 B e ny B 2, A R PN B LW T e AT
s sFRPS (943 WA K BELWT Wnt 342, f#f OC 3
AEXE SR, NI B & . KRS AR —B &
W5 38 2 15 05 A3 H7 A8 R sFRPS 5@ S 40 ) B % i, 2
T2DM @35 ek B &, B B Ai KA sFRPS £
T2DM K& B @G P HEZ MR, BifER

R BIBFEE B KR sFRPS XF T2DM 3 B & & 47 &8
B R, I R A sFRPS FEHH A AP
YER .

sFRPS 12 10 i B9 98 35 7). Chen 251 % i
EHEHABENFAA DA, ILTE sFRP5 5 1 7% &
TE B 75 (PINP N-MID (ALP ) £ fi # 26 , (H B ]
Wb HE ) B-CrossLaps 1 sFRPS 2 Ju] B¢ A #H 56 P
AWF5E B 78 sFRP5 5 PINP  N-MID, B-CrossLaps ]
TAHKME (P>0.05) , % 18 5 Fr i 2 ke F R dEAS R A
X, T2DM A KA T E b m IR AR, B R
G UAER D T A 12 G 7 TR %o e AR 5 e 7 A N
W22 5", W sFRPS £ T2DM Jf OP # % /&
REFGW R EEEIEA, 7T A T2DM 3 OP B ¥
PEHEER I8 7 IR &, {0 sFRPS X B % 151 i L s i 45
ML R B8R, 7ER R BT/l — B IRATFAR

FE T2DM B RN, 5 I8 AT 38 o 80 Wt/ B-
calenin i &5 T L FE WISP1 B RAH £
T 2R R R R - AT R L,
WISP1 5 BMD & 1E4H5¢, i {F WISP1 7K - M & &
TE 2 CE T B AR AR IR AR, AR
B D 41 AR X T B R IE H ALk Ul i 7 WISP1 K
ST B e 5 R, (ELB O L A I 2 X B R 2D R
IRA R WE N, HIRE R T 6 ECR
ARUSN, BT BB S AR R DY R I B K P 5%, TR O
A ekl B RO EES OP BEZ M2
Sk {2 T2DM 2R P I i WISPL /K 776 5
' B BB R B W AR 4k, TT BB 2 T2DM
B IR OP L3 B W00 38 b , HoK 7 0 8 1 v B
iR#E T2DM # & E i OP & & M 1], Maeda
S Ul gy WP R R (WT) /N BRI WISPL f g 7
(WISP1™7 ) /NN 4E BMD, % ¥ WISP1 ™ /NELA Y
HNRRER R R RESRT WT/NR, i &
ik WISP1 /N BMD (/N REE FAEHRYE T
WT /NR . X 5ARM5 KM A WISP1 5 BMD £ E
KA S5 18—

WAk, i iE WISPL KSP 76 & 37 i A i 2 s i
HEEMM, French 1" 76 & 97 fr & 19/ WU
AL T WISPL BB [l R 35 , EH TG 8 5 K, &
W B B3R 18 TR 80 I B A 2 4 ) BMSC A &
I WISPL, MEEITGE 14 K, WISP1 ZE# &0 N
WHRABHEHREMN OB hRILAHIE, KW
WISP1 o] { i OB (¥ 434k, ik Wi & & & 47 50, BT LA
WISP1 & T2DM 3 OP Wy fR¥ N &, 5 A 5 45
AH—F, HUt WISPL A -1 0] B b A B 8% 1 i
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KEFEM, B WISPL 2588 kE LETBEELR
B9 BB R M ANE R, KRR T HRELIRE

H B4R bR (BTMs) 8% B F 9500 -8 B2 3L 2% 2 A
PEAL B4 KU L PINP T i BB G B
AR A PINP 5 BMD 24034 (P=0.028,r=
-0.220) , Kb -F B A GE A PINP KF ¥ & F &
B IEH AR E 24, v W T2DM B 7E 8 B
FAIE P AL F BRI B R A, BB S T2DM
AR LB 2, 3 A B R EE B R R,
B PTH 43 W5 BE 8%, DA INT 38 0 s 5 300 A K. 4,
N-MID A L% wi & & 467, B 46 00 i 3% N-MID
AT e OB 75 H:. W5 & B T2DM B34 N-
MID 5 BMD 2 i 4 3¢, 15 B B 25 B & &8 IK , T ifn
75 N-MID 7K E# 7, 68 T2DM 9f OP %k OB
DigeMal T OC Tige, X AT BB 5 T2DM & 35 K
AT ZIRPL S R = SR E R A
— 5, VE R B WULFE B B B-CrossLaps W] S Bk & FE
TR . AT R, 7 T2DM Jf OP i3
M35 & B-CrossLaps K V- HEEFHBREREE
Thin A2 7 R W B-CrossLaps 55 BMD & i 4
KT HRBIAAEA B E RN OC MG, 4
S U R . AHXT TR OP |, 0P R HEA
B K89 N-MID FI B-CrossLaps , 3 H.3X P 46 i1 i
5 BMD &M%, BRo g R G RATHFE 5.
Jo e S S 0 46 8 0 Lo 2 TR PR O BE R R
BitAE B # BT 5% K B PINP  N-MID , B-CrossLaps
KEIE B FRHMEA R RE, HS BMD £ fi
FHK o

gk LRk, 7E T2DM Jf OP Myt i, WEE B &
ERHEE DB R R W, T2DM & & i+
sFRPS /KSEZ W 1 £, i WISP1 7K S W) 28 ¥ 9 20 .
SR FR A4 sFRP5 & WISP1 5 T2DM 3% OP fi) E.{A&
YEFHBLE AN %, B L, sFRPS WISP1 iy B4k 4=
WA R E XA HEZ M REER
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