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2 ROBE RN I S 47 UL SR LN Asprosin, MIP-18 K4
B 8 B AR b (A OGPk
Ryedk, EE, K &, 3 A ORENPOBERNSIEL, LR 067000 )

# E: BY HKRE2EBRRBIFAFTRGAAEL LFAME (Asprosin) . EE%m e X 2% & -1 (macrophage
inflammato-ry protein-13 , MIP-18 ) K-F5 & % E A RMIGAFGMM XM, FiE #®I2022F4 A~ 2023 F4 AL
FRAET P E RS E 172 1) 2 RUE SR B AT AT &, JHARIER FIEAAE RS h 2 AAE AR (n=103) F= 2 ALAE
JkIR I Z R TR AN (n=69 ) ; & A ELISA M| & fo i Asprosin, MIP-1B 7K-F; Pearson i 4 #7 g2 Asprosin, MIP-
1B RAKF5FEEMAALM; Logistic W2 547 2 BHE KR L B R A Hra B &, X4 T/EHE (ROC) ¥
24 M7 e F Asprosin, MIP-10 R-Fxb 2 B R& 5L R RS ey ML, GR 52 ABRBA, 2 B8 IERK
FE B R FANE B i B-CTX (0.48 £0.08ng/ml vs 0.42+0.04ng/ml ) , Asprosin (2.26 +0.56ng/ml vs 1.65+ 0.36ng/
ml) , MIP-1B (26.01 +6.43pg/ml vs 19.46+4.27pg/ml) K -F 3 &I &, &% & (0.67+0.13g/em’ vs 0.84 £0.17g/
cm’) , BGP (8.33+1.23ng/ml vs 9.54+ 1.42ng/ml ) , T-PINP (30.38 +3.27ng/ml vs 32.49 +3.29ng/ml ) K-FFH&4%, 27
BEA %5 ESL (26501, 8.699, 8.032, 7.039, 5.773, 4.133, 3 P<0.05) ; Pearson ik B, 2 Ak fm TR B
JR SN # i Asprosin, MIP-18 RK-F3¥H 5B EEE fitax (=-0.484, -0.498, 35 P<0.05) ; Logistic =13 547 X
T A F Asprosin, MIP-1 3 7K-F-35 4 % vf 2 748 Sk gm I & B Fy SAn & A 69 4k 5 e W % (35 P<0.05); ROC w1 & 547 2,
fo% Asprosin, MIP-1 8 AK-F-FRm 2 7 4% fm & % 5F & B R A6 AUC 531 4 0.768, 0.704, BeA-Fml 45 AUC # 0.859,
T =F fmmam (7=1.812, 2.895, 3 P<0.05) , & 2 B¥EEmEF LT MEMRBF 2E Asprosin, MIP-13
KERFENEG, —FKEEFTEEE AL, ©ik Asprosin, MIP-1B & 2 B RBE AT RGEAMNGIREERRE, =
F IR M) 3 g KR 4 A TR AL

KA. HIER; BN 18 2 BRI BB

FE 43S R587.2; R446.11  XHFRERD: A XEHS: 1671-7414(2024)05-135-06
do0i:10.3969/j.issn.1671-7414.2024.05.025

Correlation of Serum Asprosin, MIP-13 Levels with Bone Mineral Density
and Bone Metabolism Indexes in Patients with Type 2 Diabetes Mellitus
Combined with Osteoporosis
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Hebei Chengde 067000, China )

Abstract: Objective To investigate the correlation between serum Asprosin, macrophage inflammatory protein-1 3 (MIP-13)
levels and bone mineral density and bone metabolism indexes in patients with type 2 diabetes mellitus ( T2DM ) combined with
osteoporosis. Methods A tatal of 172 patients with T2DM attending Chengde City Central Hospital from April 2022 to April
2023 were selected for the study, and they were divided into T2DM group (7 =103) and T2DM combined with osteoporosis group
(n=69) according to the results of bone mineral density. Serum Asprosin and MIP-1 8 levels were measured by ELISA. Pearson
method was used to analyze the correlation between serum Asprosin, MIP-1 3 expression levels and bone mineral density.
Logistic regression was used to analyze the factors affecting T2DM combined with osteoporosis, and the receiver operating
characteristic (ROC) curve was used to analyze the predictive value of serum Asprosin and MIP-1 3 level on T2DM combined
with osteoporosis. Results Compared with the T2DM group, patients in the T2DM combined with osteoporosis group had
higher levels of serum f-CTX (0.48 + 0.08ng/ml vs 0.42 + 0.04ng/ml), Asprosin (2.26 = 0.56ng/ml vs 1.65 + 0.36ng/ml)
and MIP-1B (26.01 + 6.43pg/ml vs 19.46 + 4.27pg/ml), while BMD (0.67 + 0.13g/cm’ vs 0.84 + 0.17g/cm’), BGP (8.33 =
1.23ng/ml vs 9.54 + 1.42ng/ml) and T-PINP (30.38 + 3.27ng/ml vs 32.49 + 3.29ng/ml) levels were decreased, with
statistically significant differences (=6.501, 8.699, 8.032, 7.039, 5.773, 4.133, all P< 0.05). Pearson method analysis showed that
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serum Asprosin and MIP-1 3 levels were negatively correlated with bone mineral density of patients in the T2DM combined with

osteoporosis group (r=—0.484, -0.498, all P<0.05). Logistic regression analysis showed that serum Asprosin and MIP-1 3

levels were independent risk factors influencing the occurrence of T2DM combined with osteoporosis (all £<0.05). ROC curve

analysis showed that the AUCs of serum Asprosin and MIP-1 3 levels predicted T2DM combined osteoporosis were 0.768 and
0.704, respectively, and the AUC of both combined prediction was 0.859, which was better than the two alone (Z=1.812, 2.895,

all P<0.05). Conclusion Serum Asprosin and MIP-1 3 levels are elevated in patients with T2DM combined with osteoporosis,

and both are closely related to bone mineral density. Serum Asprosin and MIP-1 3 are independent risk factors for the

development of T2DM combined with osteoporosis, and the joint detection of the two tests may have high predictive value for

the development of the disease.
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2 AUBEIRIN (type 2 diabetes mellitus, T2DM )

S MR PN, TR AR h ki
B WK BRI . AxT ez S R . SR
Ptk R FEIURAE Yol 2 RUBE DRI HRE 0 A |
FBHERIR, 55, BESETR AR, b a R iEmg|
B FEAAE P IR -, it B 259 |
PHRE IR B AR . bR SR B AR A s . 1
I, B REAAREIR B (R X8y R s
B ME . BEARR . FrlL, AW SRS iz
9 K B AR DG HR AR AR AL A EAEH. ©
W, 2 AUBE PR AR BT b Y g s, 2
HRERN ., BlEHA X, HEER (Asprosin)
VER—Fhr b H -, fErh APl g, JH 2
M ElREZRNER, JFS 50U 4 8
W D FEAT . PR e R Y BAT
FUARIA, 2 AUBE RS EE VS Asprosin W BEE THE,
H 510 5 ZRHRARIR e /5 %% B AR A ) - I ]
( TC/HDL-C ) HufEA 56 Py FmEAni R AE R -1 B
( macrophage inflammatory protein-1 3, MIP-1§ )
BT AL, BN RO IESEYIEE,
S5 2R 2t RaEpR &R Y, Fing U
WFFE M, I MIP-18 K5 B0 R A %,
IFSEI R EEKR . KL, 550 Asprosin,
MIP-1 B RHEZ5 2 RUNE PRI & B AL A 2E e
B H AT 35 7E 2 BB I A B BTmi b Hh AR DG
SR BT, ABFTGE X 172 41 2 RO RS
HE ML Asprosin, MIP-18 /KF-284k, k44 —
FHHH RGNS (osteoporosis ) & A BYAHIENE:

1 #R5FE

1.1 AFzst % PR 2022 4F 4 H ~ 2023 4F 4 A7E
HREETT D EBERRIZ 1 172 1) 2 BOBE RS H o M
FERG, A AL 93 1], Lt 7949, 47 44 ~ 719 % .
WAE B E R AR (BMIL) | B i e
P00 = =N (WA S U 7 N = A DN N
OBA 2 BRI ™5 QITIIARIEAT 2 BUWE R AH
SARIT s ORI BRI TR e ;. DFFA-H s
PAAEOGSWbRE P HERRARHE . OB ™ EE 0

SRS ;. QI MR F 25, K
A B S il 3 N 111 | I 2 I 1 -
SR B R R s @I RAINAR . RSl 2
MBI E ;. ORI B @RI IFIf
REAAN RV o A 2l E B R %28 A
TR, ARG T2 i F i e
JEShE (HEHESCS 20211478 )

1.2 BEL5XA M Asprosin, MIP-18 {74 ( |
WA A ) 5 I 5452 (bone glaprotein,

BGP) . #SfE A ( fasting blood glucose, FBG) . ##
AL R (hemoglobin Alc, HbAlc) . i I BURJR
Uit 4 K K (total type I collagen end extending peptide,

T-PINP) . | BURJEURFE SR B 45F5K 751 (type I
collagen carboxy terminal peptide 3 special sequence,

B-CTX) il & ( LiEZRAEMRHCARAT ) ;

2 HANEEASITI [ H AL () AIRAF 3
XAE X 2k H % {X (iDXA, GE, USA) . KK
FE RIS M3 02 Wi . (systolic blood pressure,

SBP) Fl%7 5K ( diastolic blood pressure, DBP) . >}
FHEA He ki 2 BRI S ( total cholesterol, TC) =
Bt H Y (triglyceride, TG) . K EAEHEH (low-den-
sity lipoprotein, LDL ) . =% G 4 ( High-density
lipoprotein, HDL ) o SRS Sosie it e 25 i e 2=
( human fasting insulin, FINS) 7K.

13 FHi&

1.3.1  IL{# Asprosin, MIP-1 /K F-#. i 4 fF
A BE AR H IR AN ARk 4 ml, iR
### 30 min, 3 500 r/min #5.0> 8min, FAHLFIEW,

T 20°CURFAHIRAE, M. KA ELISA &AM i
1# Asprosin, MIP-1B 7K F-. R H 3L 7170A 4 H
AL E L3 B CHE PR BGP, T-PINP,

B -CTX /Ko HRVEM i MR E U I BT

132 HBBAAERAE : RIS X L % AL
XF 172 ) 2 BOBE PR i HEAT B I, AR R
P R (K RS ok 2 BUBE IR (n =103,
W= — 2.5SD) M2 BUMIRAGIF R E AL (n
=69, HERE < —25SD) .
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1.4 %itF o4 Hudli Ll SPSS25.0 AR T 4 it
AT, TR TERILAE = fnifERE (xxs) R,
11 e K% THEORORE n FoR, 17 0 Ka8S; Pearson 3%
ST ILTE Asprosin, MIP-1B FIA/K 5 8 % Y
AH KM Logistic 101543 #7 2 BUBE IR I & B it i
FARISZM A 2R 5 3230 TAERAE (receiver operating
characteristic , ROC ) [£& 43 #T I3 Asprosin, MIP-
18 7K 2 BUBE FR s I & B o g A8 A Tl 411 {1
4 F1E Y (area under curve, AUC) HWESKRH Z ¥
%r; P<0.05 hZERBEAGHEE L.

2 HR

2.1 T2DM #4155 T2DM Jf & B R S0 % % — ik
FAtA R B EHeAR LA UK 1

R 1 FA—RIERERFTE EIEIRLLE (Y x5, n)

; —

B ) %fﬁ%@fﬂﬁm woF
W (%) 6075:1421 62541508 0788 0432
BMI (kgm’) 2315543  2346%558 0363 0717
EORE(AIT) 4261 26/43 0116  0.684
BIAE L (A E)  49/54 28/41 0817 0366
FIEL(CHIE)  55/48 31/38 1186 0.276
HEE (gem’) 084017 0.67+0.13 7.039  0.001
BGP (ngml)  9.54+142 833+1.23 5773 0.001
T-PINP (ng/ml) 3249329 3038+327 4133 0.0
B-CTX (ngml) — 0.42+0.04 0.48+0.08 6.501 0001
Asprosin (ngiml) ~ 1.65+0.36 2.26+0.56 8699 0.001
MIP-1B (pg/ml) 1946+427  2601£643 8032 0.001
FBG (mmol/L.) ~ 852+241 895+2.38 1153 0251
FINS (mUml)  12.29+6.11 11.65+468 0741 0459
HbAle (%) 8.66+2.49 9.34£237 1789 0.075

SBP (mmHg) 12855+21.62  127.89+2L.14 0198 0843
DBP (mmHg) ~ 80.96+10.99 8221995 0759 0449
TC (mmol.) 574118 578111 0223 0824
TG (mmolL.)  1.67+0.55 174£066 0754 0452
IDL (mmolL)  3.17+1.00 3204093 0264 0792
HDL (mmoll.)  1.05+0.28 098£025 1676 0095

ZMAFEITER W RS SR ARG RR, 5
T2DM 4 b, T2DM Jf & & i g A 41 28 3 1 3%
B-CTX, Asprosin, MIP-1B /K-35 5, B
% . BGP, T-PINP KFPEAL, ZRHASI¥E

X (¥ P<0.05) o WL B HALFR bR 5 oge T2
B (¥ P>0.05) .
2.2 fnik Asprosin, MIP-1B &L KF5FEEH
F XM Pearson B M4 K R, T2DM FH k8
JRERAAL B ML7E Asprosin 5 MIP-18 K FEE IEAH
% (7=0.526, P<0.05 ), Asprosin, MIP-1 B 5 B -CTX
IR (7=0.495, 0516, 4 P<0.05) , 5555,
BGP, T-PINP /K2 M4 ¢ (r=-0.484, -0.519,
-0.538; —0.498, -0.529, -0.513, ¥J P<0.05) .
2.3 Logistic W12 47 T2DM F & B Ji Bu 69 % vh
A& WK 2. FF 2 AU B R R A b
s (RAE =0, KREE=1) ERNZRE, DF 1]
AREWZERE%HE. B-CTX, BGP, T-PINP
VAN BB I3 Asprosin, MIP-1 3 ZKEAE N H 2D &,
E4T 2 A Logistic M0 20 #1. 453 BoR, M5
Asprosin, MIP-1 3 K-8 521 T2DM F- & B it
B bn KA ST SR R (P<0.05)
x2 Logistic E|J34#7 2 BUERFHE

SR NI FSES

S B SE Wald/ P OR 95%Cl

HHEE  -0243 0406 0359 0.549 0784 0354 ~ 1.737

BGP  -0300 0372 0.649 0420 0.741 0357 ~ 1.536
T-PINP  -0.390 0519 0565 0452 0.677 0.245 ~ 1.872
B-CTX 0403 0559 0521 0470 1497 0500 ~ 4.478
Asprosin -~ 1278 0574 4954  0.026 3588 1.165 ~ 11.052

MIP-18 1379 0611 5.090 0.024 3969 1.198 ~ 13.145

2.4 % Asprosin, MIP-1B 7K F % T2DM 5 &
BB TR ML WK 3, 1, ROC ik
IAreE R B, IMIE Asprosin, MIP-18 7K i)
T2DM Ff & B Ji i #5821 AUC 43510 0.768,
0.704, —HBA T AE AUC N 0.859, T &
HORFINANME (Z=1.812, 2.895, ¥ P<0.05) .
3 itig

I AE R Bl A AATTAR 6 1T 22 R Wk, b5 IR
99 1) 2 95 R AE Bk Bl N BT, B0 AR
9 S IF RRE I AR 4k B, LR 2945 90% Sy 2 F
PRI, O M R 2 2R AKCTAT 42 A R s
SR T R N, 2 RUBH PRI AE Ry — Fh 4
R ALEE, AToRIUARE. EA a4
B S, A D) B TUBANAE, 45 B E AR TR
S e R M T 2 RUOBE R 5 | R A
() K L AN 2 A R A o ™, ik, AW s
SR BB R AR A IR FL e R 20
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L,
x3 M§& Asprosin, MIP-13 KX T2DM & H % B REH I FNNES
T H AUC k(e 95%C1 R (%) FRE (%) Youden F84%
Asprosin 0.768 1.96 ng/ml 0.687 ~ 0.848 69.6 86.4 0.560
MIP-1B 0.704 24.36 pg/ml 0.616 ~ 0.791 68.1 82.5 0.506
CHBA 0.859 - 0.801 ~ 0917 6.7 942 0.609
10 - TE B W & 4% B LR . CHANG 45 P Bib gy %
‘2::::;" B, B li/IIP-l B AENSLEP e A, ol
o @ —-=nma B RICHUFIELE & s, R MIP-1 8 AHCHR

x4
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ERE

040 ||

020

0.00
0.00 020 040 060 080 1.00

1—t55

B 1 Imi#F Asprosin, MIP-13 RZ_EHB&TN

2 BRI R A FH B R ROC #2k

Asprosin 52 P& BRI S BOR A SR AT
X%, HSHHERHCR JE & it 72 'Y, DENG
S USVRR T R, 2 RUME PR 25 3 ik B H R 3 i T
Asprosin /K V- 5, IFFENERE RS it —2 5t
55, $E7R Asprosin ] BEFE 150G & JiE vh R T
EM. 5 BRI EE RN, AR R s,
T2DM Jf 45 TR AN AL 11T Asprosin /K- 1 3
= T T2DM 41, #£75% Asprosin /K F5 T2DM - %
W IRBAS & A IR SG . B R A U A 9T o
Asprosin /K- 5B % BEAFR AR B VA OC,  H o5
BEAE D). RAEFTTfER R, BRIR, AT
5% Pearson 743 M1 & B, Asprosin /K55 % i 5L
AL, X5 LEimessE U iR A R —a. R
Asprosin ZKF-Fh = ] GE5 | B % BE AR, B e
R AN IR o BEAh, AR U B AR
Asprosin /K P A LIRS R 0 fa e K7, B 505
R, RIERAER K. AHFFBAEI, Asprosin 7K
V- J& 520 T2DM I 2 B BT B A & A 1 57 1 s A
R, —E5 KB, I Asprosin Fi il T2DM
I B AN R B9 AUC R 0.768, #iE78 Asprosin
KXo W T AR 1 i S A St e AN (B . DA |
25 REKW], Asprosin A B HRIT T2DM F K& 5 i
BRI K SR E AR ICY) o

MIP-1 8 TER—FPE B S REA T BT, HH b R 4t
T 45 Z R AR Az, SHUARREIRSG . O 4S5
LRI PR & OC R ) U R U A
gefgt, mKFR MIP-1 8 SHEIERIEELA ¢,

ETERE O 1 JE b A S . ARFIR 45 SR B
T2DM Jf- & B T A 4 B3 I3 MIP-1 8 7K1 i 3
=T T2DM 4, 5 Fkirss a5 L0, $om M
MIP-1 B /K2 5 4 Ji b # A9 E 2. YANG %5 BV
WFFE & E, ML MIP-18 /K- 588 ) i 5 W
FRE, RV PR 4 20 5 B RS AMIE Lo PR
P AR B TR AR bR R YD . ANBFSY Pearson 7443
Frigsn, I7E MIP-18 /K5 B%ERAME, 3
—PIIE FIRBFSE . 378 MIP-18 /KF5 T2DM Jf:
KB B R AEBYIAG, mAKE MIP-18 FIfESs
T B e, XHEARE AR, LA, Logistic
5] )9 43 BT 575 MIP-1 8 /K3 Ky 5% 0 T2DM I & B
BN K A ST FE R P 2 . dE—2 e 2 B, I
5 Asprosin 5 MIP-1 8 /KR IEADE, FIHZHAE
T2DM Jf & B B b i & A AR . 24 ROC (i
Ry HTAR T, MG MIP-18 TN T2DM 3 & B i
BiAARE ) AUC M 0.704, /R W MIP-18 7K
AN B BT AN A — i B BN (R . E— 25 1F
X R, 1ML Asprosin, MIP-1p B4 il T2DM
IR B RN AUC 4 0.859, Ph T 3% soph Fim) ,
X FEHA H AKX T2DM B R AR B B A A
TS A U RLAE
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I ER IR TR R BAE FHAILI A IR A ST
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