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CTRP3 5 T2DM & X5 B X BX K XF & #7 XU B 13 i) 34 e

B, EAEE
(RAPT 5— A BB a 40 00F), b R R 473000)

WE B 547 Clq WRBIREE TMEEG 3(CTRP3) 5 2 A% fkym (T2DM) B 4K 449 XK BB B 37 KU
BFRM AL AE . FoiE LB 121 4] T2DM % % Ak¥% CTRP3 #m) 4 2, 3% CTRP3<300 ng/mL 49 63 ) % % 5] #
&K -F 28,4 CTRP3 =300 ng/mL &4 58 4] & %3] A &K -F 40, 547 CTRP3 5 B K #4847 69 X 3K, 547 T2DM
B H e B &, AR CTRP3 35 47 K6 T L dt . Z5R AKK-FL0F % VBR3P E (OPG) VB4 7%
B RE R B ( BALP ) 394K T 3 K-F 20,1 Bk R C 3% B 455551 (B-CTX) & T & KT 4, £ F A Rt F&E L
(P<0.05), CTRP3 &k 5§ % & OPG . BALP £ X, 5 B-CTX fi 48X, F 44y CTRP3 F % &, OPG,
BALP 34& F KB 44, B-CTX & F KB 34 (P<0.05), CTRP3.F % & .0OPG . BALP B-CTX 4 %% T2DM
BArey e B &, CTRP3 s T2DM ‘B 47 K e A 42 & Tl & 4k . 4518 CTRP3 5 T2DM & % 9 7 Rt K- %
YA & B i A CTRP3 & ik 48 52 LT B 37 KU o -2 Fm)

SRR 2 AU R B Clg M B IRSE I T AE X & @ 35 A TR 2 at

hESHES R587.1 SCERARARAD A SE S :1008-2409(2024) 04-0139-06

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,
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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 (3-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; bone metabolism; Clq tumor necrosis factor related protein 3; fracture;

predictive performance
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1.1 —fEEs

PEHK 2022 4F 1 %8 2023 4 6 AT 4 — A
R BEIA Y 121 5] T2DM 88 25 R A e 4, AR 45
CTRP3 #0145 5% %% CTRP3<300 ng/mL [ 63 {4 &
HHRAKAKSEA , % CTRP3 =300 ng/ml () 58 {5
HHRE KT, mACEALS 30 6, 2 28 {5 4R %
45~65 % SF-19(55.3+£5.5) % ; T2DM % 3 ~6 4F,
SEF(4.5£1.3) 4F R B 45 50 ( BMI) 26 ~ 28 kg/m?,
S (27.3+5.2) keg/m* 5 ABER 23 15 1B (FBG ) K4k
{H 8~13 mmol/L, -3 (10.5+1.5) mmol/L, {7k
45 32 B, Zc 26 )5 B 47 ~ 63 %, F- 35 (56.2+
5.2) % ;T2DM Ji i 4 ~5 4F, 44 (4.6 £1.3) 4 ; BMI
25~29 kg/m*, -3 (27.35.3) ke/m*; A it FBG
LR 9~ 12 mmol/L, F-45(10.7+1.4) mmol/L, ¥
H— MRS, 2 R B G 7 2 L (P>0.05) , A&
W ORI B P56 — N IR EE BE B 2= (e B 22 51 &5 W
e (A :2421)

o AKTIE DG4 T2DM 2 Wiksel" ; @80
WS B R B A N 2, IR E AR BOT A T
YNGR 1)7 N

HEBRARUE : DA I A A 73 WA s FF 0 L
BT s @Al B DI REA 4 s @M R ; QI
1.2 Fik

CTRP3 A& 75 % « LA 2 mL &0 i bk ifin Ay 46 0 4
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Z % :CTRP3 5 T2DM ‘B 4K 4 04 K BB A B 4 WU R 9 TR 2L 7k

5 31 %

AL F 3 000 r/min (242 0.5 em) (Y3 JE B L 5 min
Ji , GE TR A 928 W FF 32X 30 4G DU , A6 W 152 4% 24 Thermo
Varioskan LUX ZIREREARAL (0 A [ IGFEER €K
PHEABRA W) o BRI FEAS B K Ty 12 [
| R AE AR AR R R (OPG) HRe S PR Bl
2l (BALP) (1 AU C 3 B FFGK T 41 (B-CTX)
o BRI T 5 — R H BMTech UBD2002A
RUHR 75 B 3 B (W VR B F RE A BRA 7))
RELI 00 e | R 25 S [ 7 8 2 B KO, BIUR
(V) B ST I B R e D SR A 2R
1.3 ML

O P B AR £ Spearman #H5CHE R
kg CTRP3 K3k 5 T2DM B8 & B 4R 48 5 19 ¢
B, 4 P<0.05 BFIAH — 35 1 3 AH ¢, r<0 KRR A
5,0<r<] FRIEMX"S . @G AABE T
TGO LB SRE TR M AR  T2DM
T BMI ABEHT FGB FE (55— %E K}, i CTRP3 |
M2 OPG BALP  B-CTX Z81lfi RS 475, £ Logistic
Z R BIHSHT T2DM JR R S ek m R, @2

321 TAERMEMZE (ROC) |, Ff W% ROC i T
HAL(AUC) , BG4 CTRP3 X5 4 XU ) 75 10 2% fiE
4 AUC>0.85 BN = B k1L,
14 GitEHE

K1 SPSS 22.0 GEitH A B , 1T BORH
(xs) Fom , AT ¢ Ko 305 THECTE R IREAS £ n FEAS
(%) FRm, AT X K6, P<0.05 KRR
BASI R, BT A2 E WA ER AL
PR AR 5K T2DM BF B S IR a3 A H
At AR BN R NN AR & A — 22 F IR
I ZE YA Logistic Z [ Z B9 4347, 24 P<0.05 B IA
NI ZE AR EAFER N R

2 #R
2.1 A[E CTRP3 Kk EENFREHER

kil AR K410 1 % B OPG BALP #{Ik T
K, B-CTX & TRk, ZR A G X
(P<0.05) , 255k 1 s,

%1 7[E CTRP3 kFEEHBREIEIRILE

i n/ ) R/ (g/em?) OPG/ (ng/L) BALP/(pg/L) B-CTX/ (ng/mL)
Rk 4 63 0.35+0.12 1.14£0.26 12.47+3.36 2.61£0.92
KT 58 0.61+0.22 2.08+0.76 15.44+4.19 0.95+0.28

' 8.156 9.250 4317 13.187
P <0.05 <0.05 <0.05 <0.05

2.2 CTRP3 5FRBHEMRM X

2% Spearman AH G K K, CTRP3 3Rik 51
%R OPG BALP IEAHC, 5 B-CTX fAHC, 455K 40
2 PR,

&2 CTRP3 5ERBHERAIXE

f6 b5 r P
s 0.254 <0.05

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

23 B KREMBENIRKEH

ALHBHE W BAT R A ARy 37,199 (45/121) o F
Ir RBITEH B — BRI, 22 57 G R X
(P>0.05) ; {H 4 i & (9 CTRP3 % & | OPG,
BALP PR TR AT, B-CTX i/ TR B Hrdl, 257
HATGT 7 X (P<0.05) , W14 3 PR
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x3 BN RBFBENRKRILLE

S HITH KEPra X P
5/ 25 40 0.173 >0.05
/1 20 36 0.173 >0.05

AR 56.23+5.19 55.72+5.33 0.514 >0.05

T2DM Hi /45 4.95+1.36 4.52+1.71 1.438 >0.05

BMI/ (kg/m*) 27.71£5.25 27.16+5.46 0.543 >0.05

ABihf FBG 25 ff/ (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

B EE/ (g/cm?) 0.31+0.15 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 Bl 45 6, R B4 N 76 4.

2.4 T2DM # & BHH Logistic ZEARMEAR#

¥ CTRP3 <230 ng/mL ., H % <0.4 g/cm’ |
OPG<1.5 ng/L BALP <12 pg/L .B-CTX =2.5 ng/mlL
WA R 1, SRZWAE S 0, P<0.05 By LR A

Logistic Z2 [N &R [01J3 7347, 458 7k, CTRP3 B4 % |
OPG BALP .B-CTX 3 T2DM -4 fak 4 % ,
ZE BN 4 iR,

&4 T2DM HR B Logistic ZEREIFH

Sy B FrfER Wald x* OR 95%Cl P
CTRP3 1.434 0.718 8.826 5.772 1.231~9.889 <0.05
HEE 1.525 0.791 6.113 6.033 1.224~9.914 <0.05
0PG 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 3F T2DM B4 KUF& B T3 4 e 10 | — CTRP3
% ROC [l & % F, CTRP3 7k - F F¢ 1] 5 3% A S /

T2DM % 1) 25 OPG  BALP /K F-F&A%, B-CTX
IR F i, AT AU A s TR e , XY CTRP3 =
225.96 ng/mlL I (Y R B 82.45 00 K¢ S EE
79.33 % , Fil] AUC i 0.855, Z5 &l 1 s,
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% 4 R4 :CTRP3 L5 T2DM /74X 4t % B A B 7 KU 8 TR 2L Ak %37 %
3 itig D, BRI T 2% fif T2DM i1 Je 5 2R IR BT 1T 22 i A

T2DM g 3 R I fr 5 UL A A2 i 26 28, H il
A 16 A BH fy L LA R IR . (ELRE G AP g 4
S, MUK T TH i 2 S B LM B 1 R URE TR
R X LA e 5 D R A A 45L 0 N EE . T2DM
KRG L SAFAEIS B AN Th R b S 4 A B
RESI IR, BEEWIE IR, T2DM B #H SE 2
IO PR 75 T FEL o 2800528 00 1O JEa A B PR J2 40
ARSI, ELBERE R AE K, 11 8 3% 3 7T B
RIRIFR S BB B A B R B A L B B
il 25 S0 T2DM 1] 5 458 55 B KOG , 4 ] 52 B % A
FRo P BT R 000 372 B B s PRATT 575 11 R B AR
B HRETAH, AR E T2DM I & B RS A I 16
o H A £, BRAFE WS Pk 5] BMI 45 % BLFE 4R 41, 1
G5 M GEAE R D KRR 5 b PR B TR
AR TSP, (EL AT | B K T 32 R B
TRFTIRERZ R, NS AR b F A VR oA T 4 5
BRA s KUK (4 BB bR . ER, I R
SRR Rl R IR NI SN I SRl )
gE RN RIS RTRE 2SI C KRR L IR KCF |
ML K - 252 2T i o 3 ) ik 4 SR 1 A — S 5
M

BERTABIFSE R, G ALK 0 b T 5 Btk 2
BF, TSR PO SR AL R ), S S 2R T )
5 HZ A2 A TR B2 7 A AN R T, R
W REEE . Bl T2DM it 1k J2 B 3% % S 48 6 28
J , He AR K O A S HE bRt 2 K AR I AR
CTRP3 >y 246 /> JE R 1 51 A B 4 Mg 1 1R 7, 46
WEget '™ 45 4 W1, CTRP3 5 i85k 243 1w ) I,
AL S A LA R K A SR IE N T S
M5 Z2MERHEN . RFR SR IR, CTRP3 X
TR 25 149 7 % L OPG \BALP Y% T 5 /K - 44, B-
CTX & TR 4, #8718 CTRP3 ZK-F-AR fLfig 52 M £
FE AR5 bR 1 323K . % Spearman A X1 R B0
K350, CTRP3 %3k 55 %% . OPG BALP IEAH X,
5 B-CTX A3, H AT Iy, B i 35 2 Bl
SERA RS AN S R R L. MRS SRR
CTRP3 A i izt FEL U B 5 I 200 2L o Tk 5 2 e T
Y F B RS, H CTRP3 38 ] 4 Sy B 5 AP Y

TG, BRI KR . AR SR Bon, Adl
T2DM i & 0B 3 & 4 %l 37.19% (45/121) ,
Logistic 2 [K 2% [A] )5 43 BT 25 2 7, CTRP3 15 %5 1 |
OPG BALP  B-CTX /2 T2DM % B 97 1 fz |6 A
% CTRP3 WA R PR 40 P v i) 22 30 950 2
PR 25 R — AL RS T, e E 1S — b A
S T 184 R I AT 378 P, 8 T 3 A o A e S PR T
kB 15 5 1M D8 4% 48 i S, X 2% fig T2DM B i 457 95
A5 A QO YA U B S0 R A
o2 R, A I 5 Pr 4l CTRP3 KP4 Jo i ¥t
YR, 24 CTRP3 H229.88 ng/mL A, Xf Fijll T2DM
BT RS R AR R B R, R W] CTRP3 g — &
FREE L0 T2DM 835 0 37 WU . A W58 45 21
7N, % ROC i 42 % 3iF, CTRP3 7K 3% F [, o] S 3%
T2DM [ 19 % 8 L OPG  BALP /K- & AI% . B-CTX
IR, Xof e A RS A 4 i T 280 il , L 300 4K
WH{E A 225.96 ng/mL, 5 FiR2=FH WA RA L

4 £Eig

CTRP3 15 T2DM & (19 & U K7 45 D) SCHR,
i I CTRP3 7K - S B0 B 3 AU - 24
.
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