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Abstract: Objective To investigate the relationship between serum osteocalcin N-terminal middle molecu-
lar fragment (N-MID) ,complement Clq/tumor necrosis factor-related protein 3 (CTRP3) and fracture heal-
ing after percutaneous vertebroplasty (PVP) in patients with osteoporotic spinal fractures ( OSF).
Methods A total of 139 OSF patients treated in the hospital from March 2022 to March 2024 were selected as
the observation group, 139 patients with simple osteoporosis treated in the hospital during the same period
were selected as the osteoporosis group,and 139 healthy people who underwent physical examination in the
hospital during the same period were selected as the control group. According to the fracture healing of the ob-
servation group at 3 months after PVP, the patients were divided into the healing group and the delayed
group. Multivariate Logistic regression was used to analyze the influencing factors of delayed healing after
PVP in OSF patients. The receiver operating characteristic (ROC) curve was used to analyze the predictive
value of serum N-MID and CTRP3 alone and combined detection for delayed healing after PVP in OSF pa-

tients. Results The levels of serum N-MID and CTRP3 in the observation group were lower than those in the
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control group and the osteoporosis group,and those in the osteoporosis group were lower than those in the
control group.and the differences were statistically significant (P <C0. 05). There were 34 patients in the de-
layed group and 105 patients in the healing group. The proportion of patients with severe fracture in the de-
layed group was higher than that in the healing group,and the serum N-MID and CTRP3 levels were lower
than those in the control group.and the differences were statistically significant (P <Z0. 05). Multivariate Lo-
gistic regression analysis showed that the increase of serum N-MID and CTRP3 were protective factors for de-
layed healing after PVP in OSF patients (P <C0. 05). ROC curve analysis showed that the area under the curve
(AUC) of serum N-MID and CTRP3 for predicting delayed healing after PVP in OSF patients were 0. 761 and
0. 768 respectively.and the AUC of the combination of the two was 0. 878. The AUC of the combination of N-
MID and CTRP3 in predicting delayed healing after PVP in OSF patients was greater than that of the two a-
lone (Z . ubined with xovmip = 2+ 4116 Z o mbined with ctrps = 1. 971, P<0. 05). Conclusion The levels of serum N-MID and
CTRP3 in OSF patients are significantly decreased.,and they are both influencing factors of delayed fracture
healing after PVP in OSF patients. The combined detection of N-MID and CTRP3 has a high predictive value

for fracture healing after PVP in OSF patients.
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o B SR R R R 7 22 43 M 22 TR T PR LG R
LSD-¢ #56. JHECFRE LB B s 4y R K, 4l 1R B
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1.0 N w1 - 8 Wt A R B ) T R e R s . ZHANG

St

jiid

ms
0.4

|

0.0
0.0 0.2 0.4 0.6 0.8 1.0

1-HRE
B 1 II#F N-MID.CTRP3 B R E A& MM OSF B&
PVP FERAE R ROC %k

3 it

OSF J2& i B AR AE 51 & 045 3 v i — R e 2L
e PR ¢ B 2 5 98 P L A e B 26, 7 R BR o A
ERCCEIIS ALY Tl I 2SN E N 17 ST
7 OSF 70 F ARG I7 AR ST iR 7 2 FhJr 38, IR bk
FARWGIT QMR IR IZNE HLJ WA e PR SPR T
ZENZHEAT L PVP YR IT R BTN 2 Y —
TRAFIRTT + i Ik 28 B2 K 1) 52 43 A A 9 32 1 K 0 3 56
VA s L 2 R R R L I fiE . (L PVP IRYT
TC I N 22 i P 5 i 22 51 R F T 5 L UL P 25 4 LA
e PRUCE AT A5 AN BT 1 B0, H 0 A8 3 A0 IR 28 57
SN R, TR A AU W R AR T IR A AR
ARG E IR NI, K2 W NG 7 OSF, Al A &k ik
HEHEDUR .

N-MID 50 5 5 (b 5 1 - 7E A5 240 M b 47 45 T

UL B B e R B T O L AR NS
MID 43 i, 38 o W96 36, A R TR @&, 4
SR g R WD P R A A R N-MID KB &
T IEH & B E. UL N-MID /K] 68 5 B i 5
P P M AR P 4 P 7 S8 B R S B T 28 IR A R G N-
MID 7K - B AR fi S W ATL A1 5 3 2k B o 86 B A1
BB X B E R AW B —E WM E.
AT 58 45 F R L W EE AL i T N-MID 7K % T % 18
BN, Hgi A AR T X A, B R AR T A
H, R WAG ¥ E X (P<<0.05), #H] N-MID /K
FH e B B RS MO R E T — B R 2
AR N-MID AJ G2 5 & 97 3R @ G .l N-
MID 7K ¥ Sz B HLAA B o 38 2k K1 %86 B 1% 100« ol B 44 e
TG PR A B TR B0 20, 3 SO AT AR E M R IR
PG TVE A SRS T IR K2 BRI .
CTRP3 Z—M g N7, B A F 8 A=Y
e, S 5K Z AL R, s R R, 5 £
Fofv B B R O 3 0 4 WD AR OGS L IRk AR B g & R
CTRP3 7K~ 5 8 Joi i #A 9 %5 VI AH G, CTRP3 JK-F- R
VR 3 HEM BR A R A B T P RE Y RO L O HLURT R S R
JR BT SR &R BTG, BB g R
e kB A B B A A R b R A R
i CTRP3 /KW AR T IE# @& 8%, CTRP3 /K%
RGN R N N g D R O i 1 = ! DR TR PPN
mMmHEHAZBEMaa ., AUFRE R ER, W
M7 CTRP3 /KK F %) B 2H A gt A 41, g #8 2HLAIK
TR AER A TR G4, ZRWA SR FE XL
(P<C0.05), #2 CTRP3 /K F ¥l fE2 50 b
WEBETIT AT E., AR EW, CTRP3 A] 5



o 1404 - B EFSIEKR 2025 F5 A% 22 %% 108

Lab Med Clin, May 2025, Vol. 22,No. 10

BB R kL ol i 98 4% AMPK/SIRT1/Nrf2 {5 5 5
S I SR S P 17 1 = s o AU ([ 1 e =
BN T R RESE S BN, R 9 CTRP3 K]
AE 23 TG AL B 1 240 B, 00 o) B 0 M 3% S R R R AR
A, FEE I AR @A A i CTRPS 7] H T )R OSF
BH LW BT I @A IR

AW G L W& Logistic [0 1343 #7 45 3 /R, N-
MID,CTRP3 /K F T OSF #3#% PVP J5 & 4 FE iR
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1.971,P<C0.05) ., Ui Bl =& B A 4 I B oA 5 = 1Y 73
5 RE

2 bk, OSF B 3% 1l N-MID, CTRP3 7k %
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IEEA B i — B UE AR 5T 4598 .

2% Uk

(1] EEEHIF . /M B G228 5 BT s e & SR 09 th B 1
) 7E B BT A P AR T AR P R R I LT L AR B 4
243k ,2022,38(7) :632-637.

[2] Jv . eaili, £33, %. BEFRmMEE ST EERE
gl A 00 K 52w B R 4y A [T, Wb BE 2, 2023, 45
(10) :1574-1577.

(3] Ah@e . ki, 38 K5, 55, IR ¥ 4 FH L B PVP.PKP
o B B A R AR B TR T S s [T ). W dE
BE 2 K42 4, 2022, 24(5) : 101-103.

[4] YANG Y,ZHONG W, HUANG ], et al. Association of
serum osteocalcin levels with glucose metabolism in trau-
ma patients [ J]. Medicine ( Baltimore) ., 2020, 99 (36):
€21901.

[5] BHADRICHA H,KHATKHATAY M I.DESAI M E.
Development of an in house ELISA for human intact os-
teocalcin and its utility in diagnosis and management of
osteoporosis[ ] ]. Clin Chim Acta,2019,489:117-123.

[6] MEIM.,QU L H,CONG X,et al. CTRP3 promotes TNF-
a-induced apoptosis and barrier dysfunction in salivary
epithelial cells[J]. Cell Signal,2021,85:110042.

[7] YOUNGSTROM D W,ZONDERVAN R L,DOUCET N
R.et al. CTRP3 regulates endochondral ossification and

bone remodeling during fracture healing[J]. J Orthop
Res,2020,38(5):996-1006.

(8] Hymfk, ELI X058, 55, b [E 232 4 B g AN IE 1297 16 1
(2018 [J]. A [ RBAR A2 7, 2018, 24 (12) : 1541-1567.

(9] AR Ba 25 25 JoT GRS R B 2R B30 43 2% 1 O i A A A
RSV B 2T 5 8 B Z3RLT . AR B s AL A
TP A4 AR 2018,11(5) 1 425-437.

[10] %4, THIMH, PhNE{E, %5, miR-24-3p.Smad5 5 B i B
WHEHEEITERE PVP RE BT &G WAL &
WP IT AR ,2023,52(9) :160-164.

[11] SIH 1T M, SHIMOKAWA N, ZILELI M, et al. Osteopo-
rotic vertebral fractures: radiologic diagnosis, clinical and
radiologic factors affecting surgical decision making:
WFENS spine committee recommendations[]]. J Neuro-
surg Sci,2022,66(4):291-299.

[12] Kook, ik £ R, 28,45 2 HERBOE R 548 F R y7 ik
TR YT B BT B A MR R 4 B T T AL Y Meta 43 BT
(1], R IE 4, 2023,35(7) :34-39.

(137 B AR FIZE, Jr Wt &7 At B 45 6 48 BOMEAR UE R
TR BTG A 4 P T o B A T R R R 35
KA R ()], r g R S S SRR 2 R 2023, 29 (1)
47-51.

[14] B2 w0 E Pk, ihiF 5 55, & B T AR 5 4030 Ak
MEBPERNZ ST P EE SRR E.2023,12
(4):296-301.

(157 WAt . 228 sk e, 45 60 455 12 o 7 A0 R 5 A6 35 1LV
FeALAR B MR35 K Je B LT ). R K2 e (B2 2
&) 52021,40(2) :5-15.

[16] ZHANG D, WANG B, SUN X, et al. N-MID, PINP, 3-
CTX, and phosphorus in adolescents with condylar re-
sorption[J]. Oral Surg Oral Med Oral Pathol Oral Radi-
0l,2023,135(6) :724-731.

(170 VFEE P G820 I = L 45 LT N-MID,BMP-7 7K % 5
JOT B8 A T A A 40 1 T AR i T R R A I R [T
INARBE2,2022,62(1) : 63-66.

[18] DEMIRTAS D.ACIBUCU F,BAYLAN F A,et al. CTRP3
is significantly decreased in patients with primary hyperpara-
thyroidism and closely related with osteoporosis[ J]. Exp Clin
Endocrinol Diabetes,2020,128(3) :152-157.

(197 . WITL, 5 0K, %, CTRP3 8 & 4F 2 BB IR & 115
B #5845 MU rh a2k RO S F T K i &R ). h
B 2 AE R 2R, 2023,43(9) :2107-2110.

[20] BEZAE 2% M. Th & 4%, 175 CTRP3 & PGC-la ik Y
B PE B AT A A DS P A A L) . b B 4, 2022, 35
(11):1059-1064.

[21] ZHANG X,ZHANG D,ZHAO H. et al. gCTRP3 inhibits
oophorectomy-induced osteoporosis by activating the
AMPK/SIRT1/Nrf2 signaling pathway in mice[ J]. Mol
Med Rep,2024,30(2):133-142.

Qs B - 2024-06-26 B 18 H 9 :2024-12-27)



