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HWE BB 54 Clq WEFRLE T EEE 3(CTRP3) 5 2 A4 % (T2DM ) B X4 69 5 B & 5B 37 R
ey FRm A AL, Ak LB 121 4] T2DM &% 4R4E CTRP3 4 2 R, % CTRP3<300 ng/mL % 63 #] &% 7]
&AKF 28, CTRP3 =300 ng/mL #9 58 4 % % 51 A &K -F 4, 547 CTRP3 5 B Kt 1647 69 X 3%, 5547 T2DM
By e B F AR CTRP3 A1 B 47 R 6y TRM &L fk . R ARR-TFL468 B B E BRY F(0PG) B4 F 1
AR B (BALP) ¥4 T 3K F 40,1 BIR C 3% B H kA5 (B-CTX) & T &K T4, £ F AL+ 5FE L
(P<0.05), CTRP3 kx5 & % & OPG.BALP EAR% 5 B-CTX #iAd%, FI4ey CTRP3,F % E . OPG,
BALP 318 F KB 44, B-CTX & F KRB 4 (P<0.05), CTRP3 ‘B % & OPG.BALP B-CTX %4 %% T2DM
B B B E, CTRP3 3t T2DM B 37 K Ie A 4 & Faml sk k. 4518 CTRP3 5 T2DM & % 44 B KK F %
PpAa & @AM CTRP3 &k Ak 52 ILxT 2 B 4 MU - 21 R
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Relationship between CTRP3 and bone metabolism in T2DM and

the predictive efficacy of fracture risk

LIANG Yuan®, WANG Jiajia”
(a. Department of Endocrinology, b. Department of Traditional Chinese Medicine,
the First People’s Hospital of Nanyang, Nanyang 473000, China)

Abstract Objective To analyze the relationship between C1q tumor necrosis factor related protein 3 ( CTRP3) and
the level of bone metabolism and to analyze the predictive efficacy of CTRP3 for fracture risk in type 2 diabetes
mellitus (T2DM ) patients. Methods 121 T2DM patients were selected. The patients were divided into the low
CTRP3 level group (CTRP3<300 ng/mL, 63 cases) and the high level group ( CTRP3 =300 ng/mL, 58 cases).
The relationship between CTRP3 level and bone metabolism indicators was analyzed. The risk factors of T2DM

fractures were analyzed and the predictive efficacy of CTRP3 on fracture risk was verified. Results The bone density,

ELTH . Téhh EFAHRL LR B (LHGI20200124) ,
F—1EHE R, ML, BB, R H @ A4 SImY S, zengbinbin 98822@ 126.com,,

- 139 -



%4 £ A E F % 37 %

the level of osteoprotegerin (OPG) and bone specific alkaline phosphatase (BALP) in the low CTRP3 level group
were significantly lower than those in the high CTRP3 level group (P<0.05). The levels of type 1 collagen at the C-
terminus 3 Special sequence (B-CTX) in the low CTRP3 level group was significantly higher than that in the high
CTRP3 level group (P<0.05). The expression of CTRP3 was positively correlated with bone density, the level of
OPG was negatively correlated with the level of BALP and B-CTX. The levels of CTRP3, OPG and BALP and bone
density in the fracture group were significantly lower than those in the non fracture group, the levels of B-CTX in the

fracture group was significantly higher than that in the non fracture group (P<0.05). CTRP3, bone density, OPG,

BALP B-CTX were the risk factor for fractures in T2DM patients .

CTRP3 had a high predictive efficacy for fracture

risk in T2DM patients. Conclusion CTRP3 is closely related to the bone metabolism level in T2DM patients, and

CTRP3 expression levels can early predict the fracture risk.

Keywords: type 2 diabetes mellitus;

predictive performance
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1.1 —fEH

PEHL 2022 4F 1 A & 2023 4F 6 H B4 —

BEMSIA ) 121 4] T2DM FR & M AR se %t 4 AR 4G
CTRP3 Kl 25 5% F+ CTRP3<300 ng/mL HYJ 63 i &
FHHI NS4, CTRP3 =300 ng/ml 1) 58 i
HI AR, RS 30 B, 2 28 B 4R ik
45~65 %, F-1)(55.3+5.5) % ; T2DM Ji e 3~ 6 4F,
K (4.5+1.3) 4F PRI FE 50 ( BMT) 26 ~ 28 kg/m”,
F7(27.3+5.2) kg/m” ; ABERS 25 I 14 ( FBG ) 4k
{8 8~13 mmol/L, ) (10.5£1.5) mmol/L, &7k
455 32 ], Zc 26 Bl 4EHE 47 ~63 %, T34 (56.2«
5.2) % ;T2DM i 2 4 ~ 5 4F P34 (4.6+1.3) 4 BMI
25~29 kg/m”, ¥4 (27.3+£5.3) ke/m”; ABERf FBG
HELRAH 9~ 12 mmol/L, F-3J(10.7+1.4) mmol/L,
H— M BERH AL, 22 R G2 L (P>0.05) , &
WS AR i P T 25— N RS B BE 2R AR S D1 43 W
AL (HEHES . 2421)

ANFRE . DIFFA T2DM 2 Wikr e @3
KW 5E B 0 S BRI 25 [ SR O A T
REA: I R BER

HEBRARAE . OB I A PN 23 B 5 @ FF 5 LM
BT @A i B DIREAN 4 @M ; Gl
IRBERHBR
1.2 FHik

CTRP3 K 7% : LA 2 mlL A& i bk i A 4G
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A 4% 3 000 r/min (242 0.5 em) Y B0 5 min
Ji , GETHRER A 928 W T 3805 4G DU, A W 152 4% >4 Thermo
Varioskan LUX ZIIREREARAL (10 H TR KR
PHEABR AR o B AR I FEAS |5 25 K Ty 12 [
L R AR LR B R R (OPG) B RE S PR 1
fiRfiti ( BALP) (1 BUJE R C % B HFEIR)T H1 (B-CTX)
S EEREERIN U5 1 58— R ] BMTech UBD2002A
TR TR B A (M A BT AR A PR |
ORI TR A | T 25 AN [ 7 5 8 8 KO BUR
() A1 B P I (R e D SR A R
1.3 MZiEHR

O A BRI KT, 24 Spearman #XEMER
BAGH: CTRP3 ik 5 T2DM 8 # B Qs bR ik 56
1%, 24 P<0.05 BN =35 B EAH 3G, r< 0 3278 17 AH
J,0<r<] FRIEME™ . @G AdLEE BT
TGO, BB RETEE MR AES T2DM 5
T BMI,ABEHT FGB JEL(E 55—t kL, & CTRP3 |
BB OPG BALP B-CTX Z5Ifi K484, £ Logistic
ZHZ AT T2DM FE RSP aERHE, 3%

il Z i TAERRIE 2R (ROC) , I EE ROC £k
T FL(AUC) , B:3iE CTRP3 X B $r KUK (1) 15 0 28 AE
2 AUC>0.85 AN — 3 BEM LD,
14 HitEFH*E

K H SPSS 22.0 GeiH i ab BEE | T TR
(xxs) Fom, AT ¢ K050 T BB IREAC i n FEAR
(%) TR, T X B, P<0.05 LR
HAG AR X, mT AR HAERRFEIEL
PESER AT T2DM B E RS IF KBk A
At HAR R R RS i KA AE — o 25 5 1
R A Logistic 2 H % [IH434T, 24 P<0.05 HFIA
NIZH R AR G A A fE R R

2 H#R
2.1 7A[E CTRP3 KR EHNFRBHEIR

2RI ARIK T2 %5 B2 L OPG \BALP ¥R T
R4, B-CTX (R TRk P, Z 5 A Gt 2= B X
(P<0.05) , 255340k 1 Fios

1 AR CTRP3 K FEEMBRIGFIBEIRILE

2057 n/ 1 BEE/(g/cm’) OPG/(ng/L) BALP/( ug/L) B-CTX/(ng/mL)
Rk F-21 63 0.35+0.12 1.1420.26 12.47+3.36 2.61x0.92
KA 58 0.61+0.22 2.08+0.76 15.44+4.19 0.95+0.28

! 8.156 9.250 4.317 13.187
P <0.05 <0.05 <0.05 <0.05

2.2 CTRP3 5FRBHEFRAIXEL

2% Spearman HHJCHE R B CTRP3 ik 5 #
I OPG BALP IEAHXK, 55 B-CTX fAAHIC, 45510
22 PR,

&2 CTRP3 5ERBHERAKE

iy r P
B 0.254 <0.05

OPG 0.255 <0.05
BALP 0.252 <0.05
B-CTX -0.156 <0.05

2.3 B . KEMEENIGKER

AHBEWBEITRERN37.19% (45/121) o B
Pr RBITEE I —RGOR AL, 22 R RG22 X
(P>0.05) ; {H5 P13 1Y CTRP3 ‘B % & . OPG,
BALP (X TR H T4, B-CTX & FARBIAH, 57
HAG 272 L (P<0.05) , W5 3 Fimx,
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x3 BR REFBENRKRIRLR

S HHTH FSEEE X P
/4 25 40 0.173 >0.05
2/ 15 36 0.173 >0.05
R 56.23+5.19 55.72+5.33 0.514 >0.05
T2DM Jp A/ 4F 4.95+1.36 4.52+1.71 1.438 >0.05
BML/ ( kg/m?) 27.71%5.25 27.16%5.46 0.543 >0.05
APBEt FBG H:£848/ (mmol/L) 10.82+1.76 10.33+1.28 1.765 >0.05
CTRP3/(ng/mL) 218.44+20.72 233.47+20.69 3.860 <0.05
BEE/ (g/cm’) 0.31x0.15 0.42+0.16 3.740 <0.05
OPG/(ng/L) 1.06+0.27 1.66+0.45 8.113 <0.05
BALP/(pg/L) 11.47+2.26 13.69+3.11 4.177 <0.05
B-CTX/ (ng/mL) 2.77+0.62 2.25+0.61 4.505 <0.05

TE YT 45 6, R BEIT4L0 76 1],

2.4 T2DM HEZ B Logistic ZEZEE TS

¥ CTRP3 <230 ng/mL ., 5% E <0.4 g/cm®,
OPG<1.5 ng/L BALP <12 pg/L B-CTX =2.5 ng/mL
MRAEA 1, R ZIRAE N 0, K P<0.05 By RPA

ZEINER 4 R,

x4 T2DM HEZBITH Logistic EEEEVTDH

S B PR Wald X* OR 95%CI P
CTRP3 1.434 0.718 8.826 5772 1.231~9.889 <0.05
HRIE 1.525 0.791 6.113 6.033 1.224~9.914 <0.05

OPG 1.641 0.749 5.625 4.415 1.221~9.926 <0.05
BALP 1.631 0.725 8.026 6.331 1.233~9.916 <0.05
B-CTX 1.526 0.822 5.241 4.339 1.241~8.811 <0.05

2.5 CTRP3 Xf T2DM B4 KUFE B T3l 2k e

2 ROC H £k B 3iF, CTRP3 /K F T [ o] & 2
T2DM 3 1B % . OPG  BALP /K[, B-CTX
IR X T KU A 4 s Tk g, 24 CTRP3 =
225.96 ng/mL M 1Y R B 82.45%  FF R K
79.33 %, W AUC fE>0 0.855, 25 R WiEl 1 s,
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3 itit

T2DM g3k FEDWE s fee i LB & 2570 E G
PR A B i L LR R o IR R (R SE g 4
FeW, AR T 5 2 B0 B 5 2 AU B,
P BEEE M X B B £ ) B 1 AR 9 0 N, T2DM
RIRIG Z2APAENR S B A N R GHRIF S A wE AR
Ae I FRERIL, BHEIE IR T2DM B S0
PR PR G J FEL b 2o A R I B 4 W PO 2 S T
AR ASRER , FLBEE R ALK 2 R 38 T 3
AIRIRERE B TR A B0 B i A R B A
il 2 S 34 T2DM T I 558 o B 4T R, i i 3 )
VR B T 87 AT 2 B I B s R 5 1 e R
A B ETACH, AT 20 T2DM I & RS 1 6
W R 2 BRAE IS M) BMI A5 5 LR AR A, M
5 MLBE AEE R D KPR 5 | A RIS 1 BT
NS I (NI RN 1R S B A S B g = I
RIS T RS, B R PR E AR 8 bR AR A 1000 B 5
BN A5 KU (0 B R a0 BT I R 2> 3
TLI i R A T LA B KT, R Y
GERRW AR IRBTR ZSHE C K RIR | IR KF |
I 7K Y- 5 359 T B XoF i 28 I o 5 R 1 i — S Y
L8

PRI BT 2, ML I AL F 5 i btk 25
B, AT AR SRR ), S AL R )
5 AZ RA S A J5 B 43 7 A R 40 i PR Jon el
WS, B T2DM S 1 e EL T 2 o i 45 728
Ja , FEE AR K P AR DG A bR 2 e A I AR A
CTRP3 H 246 A5 L1 J7 51 44 1L 19 B i A7, AH G
WS 45 WA, CTRP3 5 5 Bk 45 5 S5 ) 4k,
A 3 R T ALK IR R KO A R R E R T E S
M52 E R, AU R B8, CTRP3 X
IKF-2H 1 B % B OPG . BALP I T i /K S 41, B-
CTX 5 TRk P4, $278 CTRP3 K2R L AE S £
AR bR ) 35, 48 Spearman H G T R EK:
A% H, CTRP3 K38 55 % FE  OPG . BALP 1EAHXC,
5 B-CTX FuAHG, HRiIGRINR , B4 ) 32 22 2
LRt A AN BT A, M SCR ST SRR,
CTRP3 i ik BH B . 05 200 it S A s 240 i
YR a RS, H CTRP3 38 AT R g [ 5 R AR BT (0 14

1T, B I 28 A T2DM 11 s 15 2 HEHT T 2% i iR
H I, AR T KR, ABERE R Bos, AH
T2DM M & 0B &4 Fhy 37.19% (45/121),
Logistic 22 [H 2 [\ 573145 F 7R, CTRP3 ‘B % & |
OPG .BALP  B-CTX & T2DM Jf & ‘& 4 i & Fs A
%, CTRP3 ] A 850080E A 4 i rh i 22 4R L 5 &
PR 6 1 — AL A A T, R B — Ak A
S 7484 R T A 30 328 1, 38 T 30 e 4 1 A e S PR -
kB {5 5 17 D8 5% 0 E S N, Xt 2% Al T2DM A Il 45
AR B R KOF S84 B R S0 IR AR
W ah R, A I B4 A CTRP3 K5 ¥t
HE 24 CTRP3 H1229.88 ng/mL s, XF il T2DM
AT RS, RBRE R S B B, R W) CTRP3 BB — &
PR IO T2DM B3 1 Hr KU, ARS8 25 R
/N, % ROC i1 28 56 U, CTRP3 /K F F %, v 3%
T2DM 3 (18 % B OPG . BALP /KK [&(k . B-CTX
IKF-F v X A DRSS A 4 i T 280 g , G 00 46
Wr{E A 225.96 ng/mL, 5 iR W45 AL,

4 Hig

CTRP3 5 T2DM 35 (15 A K- 25 U1 G HK
i WS CTRP3 7K P fil 52 306 H B 4 XU Y 5. 40
O
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