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Abstract  Objective:To observe the changes of serum calcium, serum creatinine and serum albumin during
eldecalcitol therapy in patients with osteoporosis. Methods: 60 patients with osteoporosis were retrospectively ana-
lyzed. The changes of serum calcium, serum creatinine and serum albumin were compared before and after 3
months and 6 months of treatment. Results: There was not significant difference in the changes of serum cal-
cium, serum creatinine and serum albumin during eldecalcitol therapy (P>0.05). Conclusion: The incidence of ad-
verse events such as hypercalcemia, kidney injury and decreased nutritional status were low during eldecalcitol

therapy in patients with osteoporosis.
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Jitk :—4 32 8 HAEN e MR B RS 10 H AR a2 TRBE 112 . AR  BF e
MY @S R4, L, B I (+) o XA $rs  ZZ R T3 A @ma, amid, Jas T £
PE™ B AN 5 NI R AR E VR SF o LA A PR R RESR PR IE W . B a2 25 Rk, 2R Ak
TR R AT @G . SMEF A, RAHRE TN MR S, B EHAT 20ug/ REFSL AL AT
FESHRTT

iR BFE 2 S ARRLIAMIGYY , VAR A X R BE M s Ta I ARG . BEZLM
R G I PR T 2K, SR il g (=) o
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IHUEFSE+HARBRERRS BV RERFASIWLLIH

TS LA IR H AT R _ 5 T B8 BOsi s 259, b B M BAT i A S R fe dEAE T o RIS, Ay
FHLE U, RS AR AEAS B 5 VEGE 555 MU AR A G I 133k o IR, A Sz P KR s 548 X6 1 i
A AT LA A VR o A SCHRARAE R P 4R S 0 U R E 60T T 88 R s R AR B S I AN A,
IEZ R F ARG B T E A GG RS e LB MG 5 (EAH DG E LA 28 400E 4 £ . 2019 4F LKastirr
SEARIE T 32 44 M RESL A IKIGT E T AN A B B, 30 611 (95% ) FiAT T IR A TE R A . LR LA, N
FHRESEMA A T BE A IR 7 5 I AN A A T 09 75 20 N B AT IE SR R R, ASREAE S LR T, T e 22
A B BB RS A o X5 TR S A IRVA T B AN BB O AT SO R 8 TR A8 55 IAEAS I RAIF5E S 4
MR 7R o

(i ] Aeactaik, B A ima , B, AT

I 75 35555 S AR FoU il 22 F MECR R 4 1 B 3T XUBE B = X

T A
WM R —ARER

H A < W5 100785 575 s 3 AL RE 75 A by T 15 Jo e AV P M AR 1 45 1 B 31T (osteoporrotic vertebral compression
fracture , OV CF) & fi 5 VY LV “F 3645

J7 1 ARSI A TR B 2015 4F 8 J1 2 2021 4F 4 J 2Z4F N OVCF & 200 44 2 WA 21 A m] 147
B Sk R AR T A TR R I B AR 1) BB 200 44 A %) HR AL, WS4 PR 4H BB 3 A AR % e 5 B A 0 s
(e 1L AR DR A B ISR R 2B AT b A HE AR 1 DR IS LT | 035 4% | 1l 3 R ARE 5, O
r8it2= 5.

S WA R S ES | E B ES BRI A R IS RS IE BB R A IR T IR, 2 R A ST
N (P<0.05), L2 K Logistic [0 5347 I 7 AR ) 10037 45 L 100375 8 A5 B e AR A E A5 AR IE 4
WA REVE N OVCF B E WG N2 o WA, il 25 ROC fh 2645 A5k afe £ A 1 45wt afe FR ol -1
JoT g A VA A i 20 P B A o XU R RO R He e, Al 3 BRSNS A A, %o iz i (B R 29.88, R
B 0.72 R 5 0.62: LU BB S B fe AR, X Il FHEH 30.50, RS 0.74 K¢ 5715 0.62.

ZE1E - 5 R AR SRS I AT e AR AT LAV A N 22 4F N OV CF A0 & PR B LIS 2448 0R o B % X 10 £
B PR 2R ] AR R A 7 PR T 131 A 1E— 25 B AR OV CF 114 % A XU

(OCHEF] VS B A A Wl AR i B i A P HE A T 4 1 - 3

# X BE B 5 F i &F B IR TT B BH AL B e R Fr 30 ke 35 A i

FA K
JRRAE S TARSE TS

H A« A DX el FH M T BR0IR 7 B BB A (A I R 38 B 5 R PE o

Tk A 341 OP H 3, 38T 2021 4F 10 H 22 2023 4 4 A 9B Beliia , L P4, 45 17 i, oo
X HE B E A T I R B R P SRR YT, LR A R B AT MU T BT T SRR YT X L AL YR YRR B R E
=

EIIRYT IS B X R Y B B RE A AR I S ek, EOULS 2 A R AR I 1 DL TR, R IR
MRS SERPEE . IR TR E A ST L(P<0.05) o ST HEZHIAYT M BCR N 76.47% K T W24
[ 100.00% , HLA Geit2# 5 L (P<0.05) .
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LI VR ML ET BAGUNH I BB AR HEATIR YT, 1T LADSURR O PRAEAR 48 o B 2 1L, 1R 2 AT X B e ] LA
TS, UM SEEINAESE | AT BE— 25 s AR ARG T 73R
(Gt ] HufF AT B BN 5 7 R S

ZEEHEMEBRTEKERULSEHREHEANEES G HHERER
BT R TT IE AR T BR (B B BT AR MEHE R B 37 B Il PR 7 30

BEAN LR
s E T

H ) L A A N [ 5 25 B A HEMEAR B R (posterior spinal fixation+vertebroplasty, PSF+VP )5 25 7
BFEINAE H T K e i Ak (percutaneous functional spinal unit cementoplasty, PFSUP ) I Y7 i) B e IR 1
B B AN PERE AR 46 B 3T (symptomatic chronic osteoporotic vertebral fracture,SCOVF) BYIIE RIT 4L

Jrid X 201847 F 2220204 3 A w2 T BT 47 F AR 19 SCOVF Y H IEAT R E I Ao 547 5¢
R it 5 e LR D s ] ) 241 H 9 888 G AT 5 AR IR TR 05 AN ], 43k PESUP 41 J PSF+VP
o DML RYIELLTORL, IC R AT BORUR BETT B9l RES R Mo 4G s i A 45 R e Bl AR &
JiE o PR AR AL 53 (visual analogue scale ,VAS) AN IETT TR , i FH Oswestry DI REREIH 551 (Oswestry
Disability Index ,ODI)ﬂzm\{ﬁfjJﬁléj] o )RS lﬂlﬁ!(local kyphosis angle LKA)&%#ﬁﬁﬁEﬁl(sagittd vertical
axis, SVAY P SR THT 12k o

S I 31 BB FE N ALLIABESE, PESUP 21 14 4] (i 10 4], V29408 75.5 %) , PSF+VP 24 17 il (22
PE 126, SEXAFEI4 73.8 2 ) o ARG SR URBE VIS VAS TR AR RIE , 22 58 Gei 2738 X (P<0.05),
PIZAARIE 34 H BARUREEDT ODIISBIARRTH B3 , 26 AT e 718 X (P<0.05). A5 BARIKBETIIN IZH LKA |
SVA BIHORHT R ZE % . PFSUP ZH T AR ] A H it T PR 3 ik ) K A B R AT PSF+VP 2H (P<
0.05). PFSUP ALZ WU K KI5 i 55 T PSF+VP 4, 25 54 483273 X (P<0.05), PFSUP 43 % hiF &
AR T PSF+VP AL, 22530 Git 2 5 L (P<0.05).

Z518 AEIRYT SCOVF J5 I, MR AR I BEA RUUGE J5 i , Z2 P M AR mTi Y RE ST o 5 PSF+VPAH
I PESUP ARSI/ 1 BRI S 5L PRIE 3 (BRI L (EL 75 Bt B IR o I
BEILUEL

[OCHES] B BB AARE HERSRALEA B BT AN M ME A F 45 B T IS B P [

ZEHERELESTERRREHEAESE ST AR ESH
CTESSHEEITRHEX MR R

BEAN LA

TN TS R
i XF2016 451 H 1 H £ 20194F 12 H 31 Hi#EZE2 TR EEIAT PVAIRYTY ) OVCF & B M)
LB R O GER AT B BT ST . R AR TSI CT F I HEST HEE /NZE CT(E, LA HU 2R, RJ5 X
R AR B KR HER] BB e . BFRR = H BT 12 BT B A X 28, PR SR 2 & I 58 3% MRIAG 2F
PHEOAT JCAVE . FHAEES BMIL & P B P s IR HER HU B 7K YR HEIR] BR5 I 99 A AL 1, Seib 7 5 A
Z 50T, SR 5 R P<0.1 2R Fe gl A 22 R R [ A 20 e B E AVE B9 XU RV X . 76 AVE 21, M 2 75
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P 7K Ve HERI BB TN , 434 leakage ZH S non—leakage 21, b4 ZHABME HU K A= A7 B[] 1Y 22 53, 22 il A= A7 il
2 [ log rank K 36 P-4k B 7K e A (1] B2 Ui Xof I HE B 4T A 5200

gk L T 460 51 £ 5 9N A LI 5T L 82 1] (17.83% ) & B AV, £ 5132 45 [0 )5 43 # /s I A 4B
HE CT{H Ko B 7K P HE ] B2 s /& PVA RJG AVF ISR 2 . AVEF 2 4BHE CT {84 67.0+19.55HU, 29 14l
(35.4%) HIFWHEMEI BB I o non—AVFE ZHARHE CT {4 77.76+19.95HU, 57 41 (15.1% ) H PRHENR] B3 T , Wi 20
FH L, SRHE CT {1 S HE B B2 e % 22 5 XA G124 2 L (P<0.001). 5 no-Leakage 214 Lt , Leakage 41 £BHfE
CT {5 155(64.23+20.49HU vs 78.05+16.41HU, P=0.002), 4= A7 [A] 5 45 (22.07+13.83 H vs 31.42+18.73 7 , P
=0.021); A= FF I 25 321 , 55 no—Leakage ZHAH LY Leakage ZH A= 7715} [8] B8 45 (log—rank £ 5, P=0.014),

258 R A ARAE CT (B A5 /K VR HE R BRIB I & PVA ARG AVE BYRERS K25, H BUAE ] B8 U s 45 i A 40
e CTERLRE S 2B AVEF W kA, H R A AVF AR [a] B

(OCHET] BB MR 48 BT, 28 MR AL A  SBITAEMR BT, CT 45931, Hounsfield HA37

EEEREREEFEEEESITSHERERNZEGERH
FARIBTT—PKP R EFIEF B I &K BB B G XS R 53

A SR
M s EBY

H 1 <l 5 PKP TR RTTR0 SEA85 Ar 45 R N1 AE 55 07 T PU L, PR BB 3l BT B /K e U
K (percutaneous functional spinal unit cementoplasty , PFSUP) PFSUP & %5 SOVCF 4 I EDC #5473 145 %01 M
LA,

J715 2018 4F 1 H 2 20204F 1 A, X FRABHIIA A9 SOVCF & I EDC 45140 ) 58 EA T 1B 047, AR 4 T
AR I3 AR, 4328 PKP 240 2 PESUP 41 o AR J5 B0 = H AT 12 BB TEBE DT . 10 55 PR 20 95 191 1) B 2
I AT KAV, LA ZH 855 VAS 0D, B ML UKL B /KB T3 TR ) AR BE I 1], Ja i fs
Cobb ffi (local kyphosis angle, LKA WY& RINPIEA (sagittal vertical axis, SVA) . {31 JH Genant 2F %€ 5 5 i 1§
MRI ﬁi?&ﬁiﬁﬁ?ﬁ(subsequent vertebral fracture, SVF) 14 & A5, fiff AR B 15 SR J5 LKA 1) 25 (B 6 2 357
TEE R FEAL, RIR BV FLA 2 SVF & A 238 KO IE 2R BRI

S5 LAY 64 (] A A BLITE ST, PESUP 4123 {9, PKP 21 41 3] . £ 17 LL 4 PFSUP 4 AR J5 K A YR B
Vi VASTE /R ¥ W 20T PKP 4 . ARG SRR BE DT ODI AR T W b i3 , 22 S A it 2 . 4]
FLAE PESUP LA J5 KRR BT ODI Y 2508 T PKP 2. ARJ5 B AKBA T, PESUP 41 LKA J SVA 34 5. 3%
R T PKPAL. ARJ5 XL /R, PFSUP ALH /K B i RAL T PKP 41(26.1% vs. 41.5%, P<0.001) . ARUCKETT,
PFSUP L SVF & A3 (21.7% vs. 31.7%, P<0.001) K IE. 25k L4 (4.38+2.71 vs. 10.19%3.41,P<0.001) B 1k
FPKPZH.

4518 . 5 PKP A LL, PFSUPIRYT SOVCF & I EDC 5t 43 , BRI NN 25 T AR ] K b 2k B i, (HL BB A AU 2%
f PR BIGE J  RETE  OE F AR OOIR T ) 2, BB /K I B T R S SV AR

(ests] B Rsas, B a4, B s s oo, 5 MY TR HeAR A
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B PKP &7 & BB AR e B 3T H BL & 7K B 50 1o A 2 B
ZREST B KBl R TR

RN
M s B B

H 1) : 5 2 3] PKP(percutaneous kyphoplasty) g i R B 5 F B MER SR AL AR 2, 5 000 28 il A EE , - 7K
e 53 A AN 3843 0I5 0 B8 SRy AL, T o I BELARL 1) D SRR it e S B K Ul 43 A o AR IR A ] JE A A 37 A
5, VEH BN PKP A A B0E 7K U8 23 A A I 0 SR 7K 0 A0 1 /K DR A BRI A P R

D7 X 2017 4F 7 H % 20204 7 7 512 T3 B SE i S PKP VAT OVCF (9 38 -4 7 [ml i B S A 5%
iR = ) e 7T 1 R O = ) B o I N W S B DN P N2 R o7 N A K = ) O o FRZ Y =B B U
TURGEST ARAS FE A3 00 A B B AN R S AL 5 TR A — VT S 3 B K U S 440 A g 1914 R X R
., EEEETONOIME IR G L AR B R FEIETS  VAS 43 B2 ODLARE, FARBS ] B k5
IK VB T % S AR ME BT R AR

4L A 300401 R E AN ARIESY , Horb A A S R 2H 45 5], YR TS 4H 34401, % IR 2H 241 9], =20 H AR
TR B K BT 1) 7 T 22 5 G0 o IR TEST AL X B AL 05 P B & AR SR L, 22 S 40
FRENHETHMARA, 2R A5 2FE L CWRES A vs A R4, P=0.032; XF B vs 53 1A 2
41, P<0.001) . 2 FK Cox [MHAHY 7R YRR G55 528 R 09 54 1 4 & A A 56 ORURS He=0.386,
95% {5 X [8]=0.161-0.921,P=0.032) . £ AR5 1 K VAS PE4F K ODI 558 A i {2 3% 20 3% (P<0.05), 2 /]
P, R B S50 R ARG 1 R VAS TR S ODI 22 S To 50 24 5 S0, 4 T4 4 A 2 4H (P<0.001) .
TR ST TR B) BB KB R T A AN R A B R, 25 A GE it R L(P<0.001), AR K BT
TR (11.76% ) 55%F A1 (9.54% ) SR HEB AT A A B8R T A A R4 (24.44%) , 2R A G it 2 X
(P<0.05)

538 B PKPIGYT OVCF B, 27 H B /K I8 43 A AN 7848, R I B /K e S AR BN T F- AR Bsf [ 12385
PRUREL AR REAZ AR HE R 40 & 2 28 A AU AR A 5 IR Sk Dy R , /D AR HE B 4 kA %

[ CHES] B RN R 2 BT, 28 B2 HEARBRBE D 3K B A , B K U840 A5, ki, RHEF

ge] e

BEE B RG R R E4E & 1B XU F = K 2 B R
& T AR T B i R 7 30

FEA M
R N

H A < 5 R G P PEAE A R 45 53T (severe osteoporosis vertebral fracture, SOVCF) /& OVCF ) —FhJ3f
AP ILHRFRZE T . 5@ E) OVCF AH L , I R R I E A% EIR™ 5, ARG MERE R, I R AE 2, (K I Tl
JEAE. BRI T80 SOVCF & Az i KUK PR 3R SCHRIT ST 40, PKPK BTGRP RCRAT A I8 . ASBFSE A
TP H 1 KT SOVCFs B m G H 552 J8 g5 OVCF 7RI RES R AR A A KO R AE J7 1 7E
7 LU, PR PKPIRYTT SOVCF B I3

D7k X 201545 1 3 12 20194F 12 H 31 HYEABEIF520E PKPIGIT Y OVCEF BEAT [MBUPE 0B KA
VAT 25 e B2 TR 2 2/3 B Bl 52 S SOV CF , FFAR A X — e A 1 SOVCF 2H 2 OVCF 4. X A1
SEREBE TR ELBEDTIN [A) I 36 A H R I AN AWTFE o 00T AT BEAY KUK I8 3% - AR % M1 R i 1]
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N,

AMGITE S BML BMD K FE S5 (] 2 2 [B1H 08 SOVCF & AE R 2 . RAT A G — & 1
AR I AR PE 43 (visual analogue scale, VAS) P IE TS S5 98 , B4 F ODI PR IG shRE 71 . M
B0 X 26 I HEHER AVH LKA RJ5 2D-CT WESH /K I A 0B U , 10 5% 18 T 25 5 Bl U7 ) 0] 1 I
I 52 & 19 2 A MR, BRE A TCB & BT, i SR LB T R AR

SEL I 204 I R E AN AWFSE , SOVCF 41 43 1 (14.7%) , Z IR R [mF 40 Mrah SRR 00 R A Al
5 AR SN Bz T R K I & SOVCE & AR B AU R 2 . SOV CF 4 AR ) K2 375 M Rk 343 55 F OVCF
M, MAARJE— VAS J OD1 2 7 4t it24 5 L, R IKFi 17 SOVCF 41 VAS & ODI ) ¥ 3 % T OVCF 41 .
SOVCF 4 AR KB i LKA 75 F OVCF 40, AVH{K T OVCF 4. SOVCF £ /K I8 35 T 5 Mo P 4 & A 8
ETOVCF 4,

4518 : 1 AR BMD o #2 B T4 O B i3 32 R I 0 T2 SOVCF R B ZE X &= . 2.5 OVCF A
F, PKPIRYT SOVCF FARBF A , R @ ik 82 s fE AR5 R RE A4S 5 OVCF LAY A 22 ik S D fig ek

AR 5 T I R K 2 HE AT B 7 TS Q1 OVCF 41, HA 3B 88 B B /K Ve B T B i 4 & A R

(k] B BB AR R0 E T S MRS M BUE AR CH % B B KIS TR AR R R

Prediction of subsequent vertebral fracture after percutaneous
vertebral augmentation using MRI-based vertebral bone
quality and CT—-based Hounsfield units:

A retrospective cross—sectional study

FEA B
R N

Background : Subsequent vertebral fracture (SVF) is a common and refractory complication after percutane-
ous vertebral augmentation (PVA) for osteoporotic vertebral compression fractures (OVCF). CT-based Hounsfeld
units (HU) and MRI-based vertebral bone quality(VBQ) score can evaluate osteoporosis quantitatively, hyperlip-
idemia(HLP) might affect measurement result of VBQ.

Methods: This study included consecutive patients with OVCFEF who were treated with PVA at our hospital
from March 1, 2020, to December 31, 2022. A multivariate logistic regression analysis was used to determine the
relationship between HU and VBQ and SVF. ROC curves were plotted to calculate area under curve (AUC) and
cut—off values. Pearson linear correlation was used to analyze the relationship between HU and VBQ. Subgroup
analyses were performed based on HLP.

Results: A total of 341 patients were included in this study, 97(28.4%) patients developed SVF. Compared
with the non—=SVF group, VBQ was higher and HUwas lower in the SVF group(all P<0.001) . On multivariate lo-
gistic regression analysis, higher VBQ (odds ratio(OR)=23.465, 95% confidence interval(Cl)=7.585-72.589, P<
0.001) and lower HU (OR=0.927, 95% C1=0.902-0.953, P<0.001) are independent predictors for SVF. The AUC
using VBQ for predicting SVF was 0.843(95% CI:0.810-0.889), the cut—off was 4.275. The AUC using HU for
predicting SVF was0.852(95% C1:0.810-0.894), the cut—off was 64.400.

In the SVF group, 39(40.2%) patients had HLP, the VBQ in the HLP group was higherthan that in non-HLP
group ((4.75+0.30 vs 4.58+0.34, P=011) . In the HLP group, the AUC of VBQ was comparable with that of HU for
SVF prediction(0.778 vs 0.820 of HU, P=0.403), however, the sensitivity was lower(0.5000 vs 0.827).

Conclusions : Both VBQ and HU can accurately predict the occurrence of SVF after PVA. HLP might cause
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a false increase of VBQ value, using HU could better assess bone quality and predict SVF occurrence when HLP
is present.

Conclusions : Both VBQ and HU can accurately predict the occurrence of SVF after PVA. HLP might cause
a false increase of VBQ value, using HU could better assess bone quality and predict SVF occurrence when HLP
is present.

[Keywords] Hounsfield Unit; vertebral bone quality; hyperlipidemia

BB FERRN RS InterTan W EEEITF A AE M
R B &% F (8] & ¥ BV AL BB 7 R0 bk R 2 =

AP AT AR SR RES AR
P ER

H 0« X5 b B 30T 3 407 2E B8 N 4T (PFBN) 2 45 5 InterTan N [ 5 AR VA YT A K5 M I 6 - 1a) B 7
(UIF) B30 7380, T 0472 PP o

J7EE RS BENLNT BRAFST K 2021 4F 8 H 2 20224 5 H BE B iiA 1Y UTF B 3844 MR BEN LR 7 00
A5 BYL, A 4152 PFBN R 40N [ %€ RIAYT , B 4135 InterTan PN [ %€ RIGT , ARG M WIBED 6~ H . R
FH R 56 H 55 PR 4 B S A DG AR A, SR B EE 200 5 25 0 A RS AR R LA A 34 H L6 ATy
Tt (6 FHE 51 Harris TEPEA) | SR X2 4556 H A 4 T2 ARAH S B B A S5 BRI & AE o

g ERL L R0 A 80 19 UIF F 3 E WS 4, Fi4H 40 461] . A 2H T RIS 6] AR5 7 8 N B) 4 T B 41, R oh
R AR EIREUD T B, 2538 G2 F 5 L(P<0.05) s B4 45 Bt i) He 5 22 7 e84 8 (P>
0.05). RJF3MH 64, LB Harris PEo 2% =, B A4l T BAL, 4108 B A R 38 B L
BESAGITEE L (P<0.05) . WA FARMICI AIE SE AR ARG ENRIF A SR AR K 2Z R TS
T2FE L (P>0.05)

4518 : 5 InterTan P [EE AL, PFBN REHAE T A MEE , R i i s/ SR BCE >, HE A B TA
JEHEE T IIRERE , A FARAJG I R AE D 2 tdr .

[CCHEF] R MR E e 7 R B T 5 InterTan PN B 2 A e 3 s 05 A B8 N ET R 405 5 C 1T DIRE s J
RAE 5 B LB

MERERGM B IERGFRERE KBRS

A AR
AL TP B R B
R T SR E I

JA #1357 2¢ (Rotator cuff tears, RCT) & 5| i H A A HEIE R (9 ILISUA o FFealioe T 58 F R g 4h AR
JEIRIT RCT A5 , RERE MR R S P , A8 JH SR T DIRE o (FURJH B AN A S5 75 5 s F) 40 28
R RRIEAR S PR A G R R B AR A RO/ VR (148 IS0 | R AR i e
Le W ARBL A o WFFE R B, B BB AME BE /& RCT HYAE I P &R, )2 JA i R 5 P i fa B IR . A
e, X5 I BB 4R Al B 2R SO BB TR AR T, AT REA A T8 D AR5 R A e . H
BH BB R Eh b AT PRBT B R AL ZR MR PTH S5 R (e dE I8 il R 5 i i R i @ o S ME
PR AR, W5 22 I PRI T B TR MAAE 140K T 24, AR 01 %8 1400 A R A S0 ) i 252K B R M P
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Q) THEELSEH/ RBRERS BT RERERSWRTTH

HAT W WBOR AT ST 5E A IR 2R e o BRUBE R 1 i, DR P 5 3 2 R B S ) T e o JR i R S5
i i AR F R ER . R, 2 B 2B 2SR R RERS IR B QHA Y T B
A TR It REAS (e R B A, (HUR: A AT S o ok A Jim SR AT 2Tk — 25 0 J vy Joi 1) 3 ) B i R
Eﬂ:%o

UGB ] B Bt s JH M 28 U a TRiAL 25 9)

BB MR B I 2 R R FE ki
3 KRBT AR

ERTEZARER

H B BRFE B s A T M B 141 28 B2 MEAR BB R (PVP) Ji5 B 7K U8 43 A ZE X PR 5 mm)

J7 1 PEHIRBE 2021 4F 7 H 2 2023 4F 6 H WA Y 83 1141 PVP A Y B S50 i A ke A - 37 34 R T
TG ARJG 720 B4 CT RGN E K Ve s A TE A W 50 B K P vk B 2 A K Je AR v i, b K e
TR 42 6], F K Pe vR A 41 1) o Fe PR TR 5 S0 AR B HEAR D) 8 HE AR A W 1 B O &
TH .

S5 AR5 PSR PE 0 043 A T RE B A48 SO F o0 R Fr X BRI, HLB /K Pk B4 K T
HKRAER A (P<0.05) o AR J5 W £H 105 M v 28 AE ) e B B A0 HE T G AE ) 80 B 34 v T AR, 3 =il s
Cobb FA¥IEF AR (P<0.05) . MAARSGHKRBIRRILE, 25 LG ITH#E L (P>0.05),

LG58 B B ANE I HEME B T BB PVP RS 5 /K R R A5 3 B K DR AR SR 43 A o A T R IR R 3
ARG IR  $ETHHER AR OCIZ B D fE , I R T 850 A

(OB B BRBAN M W A T 5 28 B MEAR B 5 B /K e 2 A 2

Hematopoietic cell endoplasmic reticulum oxidative stress
activation underlined iron accumulation induced bone loss in
Hepc knockout mice model

Heping Zhu Jiangang Zhou (& F=-F)
Yixing People’s Hospital (& 3% 7 A K, & %)

Object:Iron overload due to hereditary hemochromatosis leads to low hepcidin levels, causing excessive iron
absorption and tissue accumulation that can result in osteoporosis. Hepcidin normally regulates iron by inhibiting
absorption and promoting sequestration. Iron accumulation induces oxidative stress, damaging tissues and in-
creasing osteoporosis risk, particularly in postmenopausal women. Iron accumulation triggers ferroptosis in osteo-
blasts via NOX4, damaging bone formation and causing osteoporosis. Hepc (Hepcidin) gene knockout exacer-
bates this by upregulating SOST and RANKL/OPG pathways, leading to osteocyte apoptosis and reduced bone
mass. Abnormal autophagy in hematopoietic cells, as per our previous research, also contributes to osteoporosis,
highlighting the "bone—blood" crosstalk. This study in Hepc—/— mice examines the impact of iron accumulation
on hematopoietic cell endoplasmic reticulum stress, focusing on its role in osteoporosis development.

Method:Data from women aged 30-70 undergoing physical exams, excluding those with malignancies, blood
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disorders, and liver diseases, was analyzed. Bone mineral density (BMD) was assessed via DEXA. A hepcidin
gene knockout model in C57BL/6 mice studied bone parameters post—sacrifice using micro—CT. TUNEL staining
and oxidative stress assays completed the analysis. Endoplasmic reticulum oxidative protein were measured.

Results:A study of 271 cases from a hospital-based physical examination population revealed a negative cor-
relation between serum ferritin levels and bone mineral density (BMD) at the lumbar spine L.1-1.4, suggesting a
link between iron accumulation and osteoporosis. Animal research using Hepc—/— mice, which lack hepcidin and
accumulate iron, confirmed these findings. These mice exhibited reduced BMD and trabecular destruction in
their femurs, indicating that iron accumulation may cause osteoporosis.Further investigation into the "blood—bone
axis" showed that hepcidin knockout in Hepc—/= mice led to increased apoptosis in hematopoietic cells, support-
ing the role of hematopoietic abnormalities in osteoporosis.Additionally, the study implies that hepeidin knockout
may induce higher oxidative stress in hematopoietic cells, potentially through the Fenton reaction, contributing to
the reduced bone mass observed in iron—overloaded conditions. Hepe knockout in mice induced elevated oxida-
tive stress in hematopoietic cells, as measured by increased ROS levels, potentially contributing to osteoporosis.
Additionally, iron accumulation enhanced endoplasmic reticulum IRE-1a expression in these cells, a response
mitigated by iron chelation.

Conclusions: This suggests a role for endoplasmic reticulum stress in iron—induced bone loss, offering in-
sights for treating iron overload diseases.

[Keywords] Iron accumulation; Osteoporosis; Hematopoietic cell
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AKUeHE S AR BUE AR B R ITHEAITE A ) 1R et B 22 .
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FER A BRI RGT T PPVALEIRS T H BB EHEIR 468 15 3T (OVCF) Fh X BEIE DSUMTIE RIS A T (oA
PRE A T2 e

Tk HIH OVCF JE 1) CT 8, s 1T B M p S AR ME PR ) = i A7 BROTELRL , 73 5 AR T FIA
JEHEAT AT o VEASARIE RIMEMR DOUMTRAEAA 55 B RUMEAAR B FLARITAHEAALE PPV A RiTJ 915 11 284K

S5 AERIY BRI B Y O ME R v, PPV A RE RS AT 280080 /0 ME (A 14 182 7 {ELXSIMT JRUATE A g 1z g 36
PPVA S 5 AR T I RUMEAR K I MM 1 7, i/ 1 M8 AR 833 e R ME A S8 v MEAA B R, {EL
ST AR CLAECRAI 1. PPVA B T HEMCHY N 1 2041, Bi7 1k 1 R0 XU R AR A A —

S51E : PPVATEIR YT BLIE U [ BUME AR R B T R AR TARBCR o SR, 767 UM RUAER Ty
T, HACRA R oAb, PPV A TR AL B =R A F-ffr rh A9 R0 B LA s T A R ZE R

CCHET] B BB AN AR A2 B RS 2 RUAE AR OB AR ME(R A7 FRIT 7B

Lumbar Apex Position as an Independent Risk Factor for Adja-
cent Segment Diseases in Patients Undergoing
Short_x0002_Level Transforaminal Lumbar Interbody Fusion

Yuqing Jiang
Nanjing Medical University Affiliated Changzhou No. 2 People&#039;s Hospital

Study Design. Retrospective study.Objective: To investigate whether lumbar apex position had an impact on
the development of adjacent segment disease (ASD) following transforaminal lumbar interbody fusion (TLIF).
Summary of Background Data. Previous studies have demon_x0002_strated that solely concentrating on lumbar
lordosis value is not suitable, and neglecting the significance of lumbar apex can lead to mechanical complica-
tions. However, the relationship between lumbar apex and ASD is still not well understood. Methods. In this retro-
spective study, 234 consecutive patients who underwent 1.3-5 or L.4-5 TLIF for degenerative diseases were re-
viewed. The study evaluated the associations between sagittal parameters and pelvic incidence (PI). Patients were
labeled “matched” when lumbar apex position aligned with the theoretical target, and “mismatched” when it did
not. Multi_x0002_variate analysis was applied to find the independent risk factors of ASD. In addition, a focused
subanalysis was performed based on the lumbar apex position (ideal match, cranial from ideal, and caudal from
ideal). Results. After an average follow—up period of 70.6 months, 68 cases were identified as having ASD. Post-
operatively, 64.7% (44 of 68) of the patients with ASD exhibited a mismatched lumbar apex, compared with 41%
(68 of 166) of those without ASD (P < 0.001). PI correlated significantly with proximal lordosis (PL) and lordosis
distribution index (LDI) but not with distal lordosis (DL). Mul_x0002_tivariate analysis identified age, 1.3 = 5 fu-
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sion, postoperative DL, and postoperative mismatched lumbar apex as independent risk factors of ASD. Upon the
subanalysis, it was discovered that there were unique compensatory strategies in the cranial and caudal groups,
with notable variations in postoperative DL, PL, and LDI among three groups (all P value of <0.05). Conclusion.
Lumbar apex position significantly influenced the risk of ASD. To restore the lumbar apex to its ideal position, a
proper value and distribution of DL should be attained.Level of Evidence. 4.

[Keywords] adjacent segment disease, spinopelvic sagittal align_x0002_ment, lumbar apex, proximal lor-

dosis, distal lordosis
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RIZ . BN AT B HEAT R G0 R K O 2, I A i USR8 35 4 2 P A i /K A A 38 5 58, DA 1Y B
RUEACIRAS , IR AL AR B 5 & AR B B AT R B 1 T

(CCHE7] BB PR IR BE B 2 AR 3T 5 B BTBAs s H AR BT 25 L TUS s BT %

BBt E5BEEREMES T : EF NHANES £ ER
45 ERHR

KABH ' RAR PR R ARG B R GEIGR R R AR Rk
E R
RBRFHETXER

H Y A58 B AEIR AT BN 2040 515 % B Z (RO R, T PEAs 00 X2 S B PE (R 2 i, LAY A
JETBANE A T B S5 TG T B AL T R B Xk el R L
T AT AT NHANES 2088 22 v (0 R T T 25040 o B9 0 52 R A [ P ) R ATE 18 B f) BGAFE N, 38
T RURE X 2 M icid: (DXA) I 8 H: B R R A3, AR A 45 BB A1 A IR I 7 40 LU AN 235 B 5l . AP IE T2
H N O GETT 2R TEAN B G 753 AT Fe br (R BARRE I & 4 b R IR T B N ERG 7 ) B A4
B F RN BB 0 B B o R S B R AR DG A AT i R e T AN () S0 4L %) g 5 53 A 5 %86 B 2 TR 1Y)
AHSEPE AL, DL UL /S 45 3048 b 22 0] () S PSR 55 . 3 FH 22 a2 vk [l VAR A8 A i i A1 -5 28 1Y)
FHOCAE , [ Bsf 42 T A7 1% e S WRIR G R AT (R BEISA AA T 3 Bl B R 5 R AT R S T AR TR
GER L ARHE TR A 1098 2 MAES 5%, b B 559 A, &t 539 A, RLBE TR, BRI &by
SIS AR IS 43 10k 49.29 2 FN148.98 % AR ELFE A (BMI) 433l 2 28.453 F1128.481, A 4548/~ T NG i 43
155 % B 2 A g R 22 57 o fE oAl b IR W o0 A DU R KR8 7 R &R 15 51 2% 1 S B
PRI FR , SR AE B A B T 00 B B b, (A DG HESE g A i . AR LGN, BB P2 TR i i 105 43 A
5B R 22 R) A SR DG AR 45555 , 30 IR S5 7 A K i U 2 e B — 8 A IE AR DG . Bk L R
05 5t 5 4 B AN [N 1)1 % B 2 ) () IR M 3 R 52 2% AN TRI BB RR T s i A — 3, 28
A RS YR TIR I 5 55 M 0 B R B B S B 3 IE A G (B=0.071, p=0.031) , 7£ L 1 h [R] B B
HIEAH X (B=0.067, p=0.020) o X & BH 4K AR 7 ) 384 -5 R 286 B A B it G I o 4R, VAR g I /4
H5EMHEEEN XA IRANZ IR AT E . NIRG8O 5 5 2 (0] A L 2] 1)
— 21 —
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AR

S58 AW TR WG oA 551 8 BE 2 AL SR I A T A b 38 (P 22 5, RO AR i 45 6 B B
WRE Z TR A IEAR SN o X — BRI R 05 A9 2o A 1] B T e 522 i A M el 3R K 2 A Bl A L 52
Wi B o DRLIHE , 0T B O AT (9 BB S5 3607 v, 102 2% R P 3 DR 3R B R 7 A g LA R
T B — 2 TR AN R IR 4 SO TR B (g R X 52 WAL AR , PG A 2R 16 7 X S Atk e A iz 30
X R 2 P AR IR T A

(CHET ] MR 5 AL 5 15 % 5 R

INBR 5 4 N R AL AR R 4T LA O S5 M 5

& HOR R AR S
AORFWETXER

H A < /INBE 6] g FHAE 22 W L/ A 187 SRS FH B BB IUPR 35, ARBIEOY B AR R /MR [ 5 rp 2247 A
B BT AAE AR E PO R .

i AW EE T 1999-2006 4F NHANES $04#8 . SR 3 48 1915 43 B Al RCS 23 A A /1N R 5 o
B A RIS B T A e . R ROC 280 2 /)N B FB1 Ay i (R I SR . 7 FH 2 8 [ DA B FR ARG 56 T /)N iR
EORTRIRZIE @

gEL AR 4575 ZRE D B IRG A A L AAR VG BE S A LB . B RS R RCS R R
PEZE v, AT /)N R ] 55 0 v ) B o AR5 38 1 T XU A G (P<0.001) o ROC 12 i 7 , 33.65 JE K Al
33.85 JHK F14 /)N FB1 43 1) 2 S0 o A P B SR R S BT 0 AR BT (. 32 R e H B,
P L 5 D {1 P b LA R ) SRR

S50 AR AT A P IR B B BB AR S T D e U A DG o 3K R BN A IXC O A A
B HR A R RE A DG B T B R

[OCEE] B RGAAE HEERET R L RE LD~ RS E A AT

ETDONAMKHNIENBRETHER TEREFERBREET

o N R E
BILEER(FMNKRFEHRESE ER)

H Y 8 BB 8 ) VR A B DNA Jr4CGE o i K V8 Al E 00 78 0 T4 3R, 1% TRk 72 i+
2 1% 1 1] 3 S B /0N R R S

I B — 45 7.25kbp i M13mp 18 B4 DNA 5 2 200 £2 4% DNA %8 5 24 22 MM I8 1 i) — 4~ B A7 i 46
TR THERE 51 (46 T8 DNA HT 4R, P38 oo 0 35 6 ¢ X 44 1 0 ) ORI L 51 A 20 F DNA 748 E . SRSl
B K AE RS DNA 7 404G & T ml st it T4 MR . R H DCFH-DA #5114k DNA #7481 ROS Wi BRiiE 7 -
H4 C5TBLI6 /N B3 0y 1 240 L 2 7 DNA 1 48— 40 2, 38 520 /1N 30 W) BUAGAS G B[] 28 1 1 248 L 0 -
MR T) . St I 6-8 R ME: CSTBL/6 /NG, FlHL /4 25 O S 4 (A 21 T 4H e 20 (B 41) F1 DNA $r 4%
ZH(CZH)FIL.DNA 48— T4 (DAL , B2 6 H o FEVIBRIN S 4 J J5 i 2 11 4 J s/ NRIBRC B RAs R
FHRS A HLIETZ 3 (Micro—CT) 73 BB /NGRS H, AL =502 i oA e A= 9 01 2= 1 g

gl L A R R 1) SRR L [ A IR 1 DNA $74€, DNA Fr4% S 4672 (90#60nm ) , 18 i J1H [7 i (1) i 7K
VE I R Ks DNA 404 2 T a0 31 . DNA P40 AT 80 /9 ROS Y BRAE 7, HoF HA 2 T T Ui &
— 22 —
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W5 B A — G REE S . /N RS AL SR DNA 7 48 T R4k J5 69 1 20 i 5L T 3 7 15 400 1] i
Micro—CT $7i , D Z1/NER W B 2 B R AR /N BB B 8 3 m e 4N R, 22 70 et 3 X (P<
0.05),D 417N BB /N TR B i B TS AN, 22 S G4 8 X(P<0.05), = A2 st i, D41
AN B KB fr AT 24 B8 2 3 3 T e 4N, 2 59 it L. (P<0.05).

Z518 5L T DNA P 4CHY TRk R) 78 o3 T 20 B 5L A 558 1) 1 ¥E 1 B 7, b A0 ] dod 28 2 e Ml 1k 25 3N R
B, N2 5 TR E O AN A 7 B 158 B SR

[Sedtr] B BRERAAAE ; DNA H74E ; 40 i 3¢ i T84k

Evaluation of the Association and Intrinsic Mechanism Analysis
between Insulin—like Growth Factor—1 and Osteoporosis

Xiaojia Jin,Lin Bo
The Second Aftiliated Hospital of Soochow University

Objectives: This study aimed to evaluate the correlation between Insulin—like Growth Factor—1(IGF-1) and
osteoporosis(OP),and explore the correlation mechanisms between IGF-1 and OP.

Methods: This study downloaded data on IGF-1, Total Body Bone Mineral Density (TB-BMD), Estimated
Bone Mineral Density (eBMD), Forearm Bone Mineral Density (FA—BMD), Lumbar Spine Bone Mineral Den-
sity (LS-=BMD), Femoral Neck Bone Mineral Density (FN-=BMD), fractures, and OP from public databases such
as UK Biobank and GEFOS. Methods including Genetic Risk Score (GRS), Linkage Disequilibrium Score Regres-
sion (LDSC), Pleiotropic Analysis under Composite Null Hypothesis (PLACO), Mendelian Randomiza-
tion (MR) analysis, and mediation analysis were employed to investigate the genetic association, genetic pleiot-
ropy, causal relationship, and mediating effect between IGF—1 and bone mineral density (BMD).

Results: 1. The cohort study results showed significant associations between IGF-1 and TB-BMD, eBMD,
FN-BMD, LS-BMD, OP, and fractures after adjusting for potential confounding factors. Stratification based on
birth weight (BW) revealed no significant correlation between IGF-1 and FN-BMD, TB-BMD in the population
with BW< 2.5 kg, whereas significant correlations were observed between IGF-1 and TB-BMD, eBMD, FN-
BMD, LS-BMD, OP, and fractures in other population groups.

2.GRS results indicated a genetic association between IGF-1 and eBMD, TB-BMD after adjusting for the
aforementioned factors.

3.LDSC showed negative genetic correlations between IGF-1 and eBMD, LS-BMD, TB-BMD, and positive
genetic correlation between IGF-1 and fractures, with no significant genetic correlation with FN-BMD, OP.

4.PLACO results identified 93 pleiotropic gene loci among 5 groups with genetic correlations, detecting 50
risk genes, among which 1 risk gene (IFT172) overlapped in four groups.

5. Two Sample Mendelian Randomization (TSMR) results showed a positive causal relationship between
IGF-1 and TB-BMD, with no causal relationship between IGF-1 and LS-BMD, eBMD, fractures.

6. Mediation analysis results suggested that inflammatory factors, nutrients, growth indicators mediate the
mediating effect between IGF and OP. Additionally, IGF may mediate the mediating effect between diseases such
as diabetes, chronic kidney disease, and OP, although the effect values are extremely small, almost negligible.
Mediation Mendelian Randomization analysis excluded the mediating effect of the above processes.

Conclusions: This study demonstrates a genetic correlation between IGF-1 and OP. Birth weight has a cer-

tain influence on the association between IGF-1 and OP. The complex genetic mechanism between IGF-1 and
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OP may be related to pleiotropic loci and shared risk genes. There is a positive causal association between 1GF-1
and bone density, indicating that decreased IGF—1 levels may increase the risk of OP, which is important for the
diagnosis and treatment of OP patients.

[Keywords] insulin-like growth factor—1; osteoporosis; bone mineral density; genetic correlation; causal

relationship

W EF B HUIRTT 5 1E B BB Y AR 7T W 22

AL AW KRR RATR MR AR
FMRFHES —ER

H i« B AT Py &7 BT A 5 BB A R T W E RS I AR T8 43, AT 5 38 2o [l Bt 14 B
PG ML & BB iG55 M B RS A I R TTRL

D7k EE 2021 4F 12 H 222023 4% 5 H F3RBe b FH HUEF SAHTIR Y7 1Y 38 191 55 1 I ke M B SR B R, 40
I 64 A K124 H B br Y B2 AR AR AR AR O, L RO B RO AT & AR L o

g L AR AT BT 6 4 H R 12 A, B T 780 Js e Jir 2 35 A St iy K (PN ) i T 780 fi Jor 1 35 oA iy
JIK(B—-CTX) B A 3 FEAIK, YA YT BTG X L 25 55 3597 Ge it 2% 3 L (P<0.05); &M B % 8 JEME 1-4 B %
JE R S B R K = IR T, 22 53R ot L(P<0.05) s 2 Bl R E R AEAS RN, KRR 5% 1
58 R AE TR BT, RAEZH 2.5%.

S50 P HPTN T BB BN R B TR T BRI AT, R

[CcE] g, B4, thir syt

MWEF BB IT M AL R B RRRERE B E EI
T (P9 ThEE ) IR KA 3R

G A RATR SR TR KA S UE
AMKFWEH —ER

H 0 BRI Hb &7 BPTIR TT 0T 48 28 J5 B BB A E (Postmenopausal osteoporosis, PMOP) 8 35 Az 1 i & 45
b (B S DI REVE 43 ) S M2 R PR 2R, S B BRAAE 1297 1 B %% FE AN SR A 431 R A o

Jr s R RSB 5 3 , BE R 2022 4F 9 H 2 2023 4F 9 A 18 J5 N KB R 58 1€ Be #2252 3A 97 1Y 200
5] PMOP (5 AR (R FEAE B . I DF SR G 14557 b & FRAT 60mg 2 T VST, R4k 45 745 7] 4=
EDIRIT . IBITHI JRITIE 61 H A1 1240 H Y% FH NRS 343 ( Numerical rating scales) PEAR R FREE , R FH
ODI P43 (Oswestry disability index ) FEY D REAR L , [7] B 46 0 £8 25 1 54X 5545 45 F BMD (Bone mineral den-
sity, BMD) , LU 7 B[R] BF 3B NRS A1 ODI ke BMD Z [RIAH S o

508 :(1) JRYTE 6 (124 H NRS PF43 . ODI ¥R TT 1T 34 1 2 A% (P<0.001) , HF S 1] 4 75
NRS.ODI#AK . (2) JRY7E 641~ H A 1240 A B S bR 56 T7 HT i 5 B IL (P <0.001) , H Rl [a] #E 5%
BT TR PR AR ; 48 | JRE B SR (1) BMD #8345 I 2548 in (P<0.001) , BEME BMD 38 in s ok 3 . (3).
IBY7 I 12 NRS.ODI 22 1k 5 BMD 22 Ak AH G4 : NRS T B W B2 55 I HE BMD 38 Jin i J3 52 1 AH G (P<
0.001) , 5 - 5 BMD | 4= BMD 3% Jin i 48 AL TCAH 1 (P>0.05) 5 ODI T B i 3 A8 Ak 5 44 BMD e
i BMD | JEHE BMD $ il i 5 72 A6 52 1EAH5C (P<0.05) o
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2538 M EF AP AE PMOP B VE YT 12 A S L BR T84 BMD 2Z Ab, v] D i 28 5 AT RE B i, 1T 8,
PR 0 R BN T IEHE BMD B3R TH , T RE 2 T+ 5 4t i 200 A 3 435157 BMID 384 Jin % P AH o€ .
[CHET]  HETPAPT 4L 5B TR AARE T (DD RERE

Y EHERSNERERGTAZR
B RER ARG R Z R M52

WY IR A THAE A FEB KR R E
FMKFWEH —ER

H A WS B AR G DU Y 2R BRA Y 70 48 28 i o I AAIE S8 3 A I R AR, o

D71 HEHUIR B 2023 47 1 H 2 2023 47 6 H I 0 46 28 I B R A8 £ 30 BIlFE I iF o Xt 42, S 3447 1%
56+6.24 % . FIrA W0 G 4 BRBEAIL AL 7 20 o L o3 S ok BERZE R 9 24, B2 15 9] o XoF BRZH SR TS b iy
AR (0.75ug/UR , BER—IR, VIR ) o WF 58 278 %o B ZE Al it FH DO s FFY 25 8 (1 5mg/ IR B R =W IR F
AWFFXTGIRITHT 121 A ¥R H NRS P PPAL IR AR L, [R]EAG I £8 25 1) 152 B, DA INE T R o

SR 0IT 12 A 5, AL BT I VAS PP 1 B IR TR 7R, A9 4 25 I T % BRZH (P<0.05) 5 R
2R B R Y B R TR TR, LRI A W R T BR AL (P<0.05) .

SEE W E AR BEIE A DU s HP 28R T AT R 35 4 20 I B TR B A RE BB PIRTRE R DA 2 B (ELAS AR I
R4 5

(OCsF]  SCHbE A s DO HH 28R s 46 285 B BB AAAE 5 Il R R

SEBMEEEBREMRNEROIHRE 14

J B
AT EAERRERGTER

FURY AR5 47 55 1 26 88 1 0B s A 0 75 TR i PRE AR B 297 O 58, B9 N 4 N T3 1 JB i
Hil,

Jr ik LLBR B 1075 4F 5 PEZ 00t B B i B, IFHERR 1 A T B85 D B9 AN AR IR,
T2 DR B S A 5 RS 1 47, JA R BB TR v R 2 (o 49 140323 e A DA 81, o T P8 0 175
i RAEAR B2 75 S EAT DR BE 0 HE I LASCRRAZ ~J o il PR A7 55 P 8 o B TR A e/ L il ik
PRI IR T AT 5 1 R R R SO A D T TR, S SR S iR Tk

SER BV AE AL 0 BE AR RO IR, BT BB AN A DG L, 2 2o 1 BRI B A 1 1 R
IREEER

SEE F AR R R BRGNS AT 20, 5 R R 2R 3 5 2, RS 2, Bl D R IR OB R LA TR B 46
Fay T R B, 30 i T R R A R, Dol B R AA A R A B T R AR AR R

(OGRS ] SEREE BUsiAs ;s AR B B a4
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AR & R RR T IR 8 B BB AR E

%7 &k
LB PHRESELSER

AR B A PR 25 RS B P P R4 5 PR Be 38 590 VB OB AT AR S TR R IR
LEEMEEYY 2 EET O LA PEASENA HEE LS LR AR N E S =P EA
AR S A7 IR R S R RN, NSl RAZYT TAE 30 AX4F , X E Ui FAE A 12 Wi Fl b Y R 45 5107
JrT I A RO, WA R o A A 90 AR AU A RS AR SE RIS RR

B BBANE & —Fh 42 SV B AR B , 3 2O BRI, B/ N AL A ZL T i
H PRI, BT . 2 W T LR MBS — el A B8 AR S T4 22 K
B 7= O R R XU, T 1 AR 25 ity AR T O SRS L K D RERB R , ™ N 2 ORI
BUAE BT, SN A T A AR AR BRI, BT AN A B AE A AL R
77 MURREA S, FEARGE G HLIURE H AN P RS ARG B BRI . £ A =2 BRI A2 ORI 2
B L5 BEE N, LARTRE o

(CHET] bk B TRsiAs s B

R B RS B S BT B ATE
BRI EBEF RS E L NTR

RFRBZ I LA AT R TR T R FNE
s E TR

H Y A58 B 7T B A B A 3 5 B A = B I B8R 7 46 48 ) B TR B WA IE S8 T RUORN 22
Pk
e AN T A EE BE 2023 453 H & 2023 4F 5 A B R EL A 2T O IOA BY 40 146 28 )5 R
BRAAE B, 2N AHEBR PR T & I , 25 B J0 G Rl B, AT B IRIRI ST R . 4FEI% . 50-72 % 0 BlibLA K
24, A 25 T ICH B AR BE AR #E 0.75ug/ IR, — K — IR s BAL 45 T 5 b = BEAR 4% 0.25ug/IR , — K — Ik H
Ao JPRER 124 H o 697 H 5 FHRCRE X 2R M (DAX) TR0 £ 5 B % 8 TR A EiRyT I 34
A6 H 124 F 2 A M R R S (ALP) | LT 25 #24E 42 % D(25(0H)2D3) | 145 (Ca) | M@ (P) LR
SRR E (PTH) , 18U 5 i N-3i i AR (PINP) | B e J5 2 R v K (B—CTX) B 4 S MRS B IR 1§ (BAP) IR
S R A T AT HUR

50 5B AL = EER YT LA LR, SO B b T B e A A N BB S % B (P<0.05)
FEB AT, 58 = EA T AL LA, S E T B e 3 R I R S PR R B IR I (BAP) B B Jir R 3
AR (B-CTX) (P<<0.05) o 7EWLELIIA], 1035 4% 0 A 28 A6, A7 PR A5 1 8 0 Rl A2 46 JC 1 35 1 25 5%, P=
0.923. 5@ =EAH b, S AR BEEA 5 s RS AU AH G (OR : 1,615 P = 0.001) .

S50 AT IR WIS M B AR A 8 B A A T O T A =B 7R IR T G RNA T I A
0 A0 0 9 S B A RS ek A v G L B R o SR, AR 2 S AT T BE R R 2 0 1 SE PR AR L ROk
TG FE— 24 A B R AE < B U7 B 8], DA AR B 4 L SR A A T 58 4538 , A e DR FH 24 i 4L o 1R 51 1Y
MR

(OCHET] A2 a8 BHAs s SO b i ; B A =W 730 ek
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Delta Xi#iE 5 Quadrant B iEH NG T EEHR I THERR IR LR

REFE XAt
FMKEHED B

H A : HL# Quadrant i 1 5 Delta 338 4 A7 IEAEIR AT M50 01 PRI T ALk

I 3 20224F 9 2 2023 4F 6 H 40 A 62 ] FEAEIR 17 M50 /3, Horh Quadrant 38 38 4 ARG YT 28
B4 A 4, Delta Kl T8 £ ARIGYT 34 610 BAL, LEPIALAGF AR B U) O BE Sl it | B PARRS ] A3 e B
] ARHT ARG 7R ARG 30 KB DEBAULR 3 (VAS)  Oswestry DI REREAG4E £ (ODI).

S5 P TR A JE B E 22 5 (P>0.05) , A 41 E B9 U) OV KB SR & B ARIRa) A B et
1] 34 4 35K T B 41 (P<<0.05) , AL AR HIT Y ODLHE AU SR FT AR S5 30 K11 VAS 14334 T8 i M 25 = (P>
0.05) , A 41 F ARG 30 K ODIFE R ARG 7K VASIESr . ODIE %044 8.3 K T B4H(P<0.05) , & 4N HY
ARG VASTES> .ODIFE 0 83/ N TR BT (P<0.05) .

TP AR T AR 7 AR IR Y7 I MER A T M50 O 1, BB T RAF AR o 5 Quadrant SE B F AR L,
Delta il 18+ AR T HEEAT Q0570 il 2D kS PRAFR

(OCHET]  MEM SR T PEAR A s N BTk 2 s S/ MRAPESMBEFAR 169745

Sirtuins E B RBR MR IER AR HE

K
L AAARIER

B TR B A A — P UL B B ORS , RBON R A B R T R, S AR N R S R B DA G, XA
NG BR ST AR 22 G b B KRR . Sirtuins 1-7 (SIRT1-SIRT7) J2 AR e AR v — 2 R Pl 25 &
ALt 50 , HA e K T A BT AR A SC R I BE F7 o Sirtuins 38 58 X6 B 200 B 1) B4R RO AE 16 % 1 B i
KB VAR NS o & S BEVE T, O ELE AT 2 R 0] B8 3 B0E AR S S A DA T 5 | RS B R A RE o« PR I Sir-
tuins A G828 57 55 S HNA YT B BB A RE 9 TS FESEAR o A SCHR SIRT1 . SIRT3 \SIRT6 F1 SIRT7 7E 14 45
T 7 TR AR 200 B R 4 R ) 7 T T A0 B A A T L B E SRR RS (R A 1 R AR R A
W T X RS AR A T 4R

[SCHETF]  Sirtuins; B FUBAME ; B %8

FE#EZRTS#ZAERRIE . EEIET A
HERERESERHEXERR
LFTR LK
T E RRARER

H ) B 5 B 8] 3518 A% 55 ME S UG I 1 8 B iy A (AR Joi e 0 50 =2 8] ) A S

5 s L JEE 23 AT 2022 4 8 H & 2023 4 3 H 78 I A6 N BE B 45 37 FEHE MRTAS: A i) A4 4G H 2 280 141 .
Fi A B34 H IR Plivemann FRUEXT L4/5 K 1L5/S1 75 BEgEATHER] SR AR FE B /020 . 78 MRI A T2WT - i & Mk 5%
WURE 5208, I AR 2k B Goutallier 43 bR E 4 1475 Kz 1.5/S1 5 Bel o O HMEZS LR 15 18 18 43 9% . 7 MRI
B9 T2WIIE H - RAE I, 78 L3/4 75 BEFEHE ] £ K- 8 8 18 30 AR (AD) B 2R 42 (SAD) B T
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B ERE 76 LS/ST 75 B IEME 8] 535 5 2 K I £8 3 55 30 B2 AR 0 & B2 (DST) o il ik MRI A9 TIWI |-
L1-LAMERSE Y05 550 B 55 LA L3 /K- i 6 A9 15 5 0 B RT3 AR 3 MR B i i (VBQ) P43 432878

ST IEAT s PR 2R A AT LA R Af e (i) 9812 A28 455 i PR 2% A P 34 Lb & 95% A7 DX [H] COR (BRI 95%C1) , P<
0.05 BN WA Geit Lo

SEEL P B AT R B, 1475 2 1L5/ST 15 B A (1] 28538 745 540 55 WL A 42 10 At 88 i L A 5 5 1.4/5 45 B
TEEAE ] #53R A8 55 AD (SAD B2 VFR BCIEAH G, L4/5 715 B A (8] 518 48 5 DST A 56 5 L5/S1 17 BB H] 48
iBAE 5 AD SAD K VFR B IEAH G, L5/S1 17 BEWEAME ] 1R A8 5 DST Bl G AH ¢ 5 L4/5 715 Bt A] £11R 48 5 VBQ
PR LR AR OC 5 L5/S1 7y B MEME Rl 2R 22 5 VBQ PP UIEAH G . 5T Logistic [543 87, L4/5 75 B Ak []
#R7AE 5 SAD \DST . VBQ 143 Kk 55 WU i 1= i %% U AH 56 5 L5/S 175 BEME ] #4148 5 DST HMESH NI i 1=
THE VIS . 78 L4/5 FNLS/S1 T B [A] 5, A7 2 I (] SR AR (R fE B R 2R o

SE1E AR ) 55 1R AR 55 HE S5 NUAR 107 15 i | 5 B 10 VB2 3 R AR B IO et 93 DDA G o A% 2 A [ 284R
7S 6 DR 2R AR [A] 53R 72 5 531 DG B S A DG

(OB ] AR R S s ME S5 HIURR i i 5 BB M 5 A A4S 1 285

BREREEEES G EEES G R
RERKEREZRSH

53R,
IHABAARERR

H 1) - B B A PEME AR H 45 B JT (osteoporotic vertebral compression fracture , OVCF ) /™ 5t 521 Hh 3 4F A
FER A 05 B A A A o ASBIETE AN A TR BE B o A AR A T 40 1B S8, AR A0 MIRIAG: 2 45 Rk HL oy
A RETC K i 2 A S 3 K i 2 . X OV CF S8 T A3 F /K i ) A 152 DR 3R R AT 20, F AR I 75 7 sk
XS AR JSTE AR S5 BR AR Y 520

05« 3 3 ] UM AT 4 N R 2 I R IS 24 BE T 2022 4F 1 H 2 2022 4F 9 J 55 28 7 257 Sl M (AR i A
(percutaneous vertebro plasty , PVP)JRY7 B 204 5] OVCF Hi35 o AR MRIKS Ar 45 S 700 PR 4 - TS i K
it 2 (84 151 ) P I AK i 28 (120 9]) o WO AR AR IS M1 B sy K AR B 540 (body mass index,
BMID) B % FE L IE SV S AR AE - (C= RN AR A R T ) 2 15 A R IH P R 4 Ve 4 Swr
Prfce: e S A I MR TR SR | H AZAE A ST 1743 (Japanese senile independence score, JSIS) M AL
B PE 43 (visual analog scale, VAS) S5 AR AT BT 8E . AR Bl U7 12 5% B & MR B 3138007 55 S VAS 170 55
g

SE0L RIS WRIHPEAE R H 4 B P8l L JSIS F 43 DL K 55 1 A AN R OV CF S A s Al I
IR B FE I DY 3, 4 A FE I P R 9 OR (B354 2.76.,1.7.2.56 K 474 ARG 1 HIFHG VASTEI: 4 7045
DX I3 AR B A O (L, W8 3 K e 2H 2 A7 31 A AE A S AR A, TE 7 BB /K i 2840 A5 8 481 (P<<0.01) .
PR Ih L AT 14 A VAS PEAR(2.12 = 1.35) W 8855 T IG5 K B 41 (1.67 + 1.08) (P<0.01) .

S50 AR WS JSISTEA; WRIEE TR 4 B 3 B0 S & T AT IEME AR S5 2 OV CF S8 K Az BT A JEK i
TS AR R 3R BT 3 BB e 2 £ 3 PVP RS T AR AR A Y A I R 3%

(BT ] A U MA A A TR 28 1 47 s I A3 RS A e 5 i A1 2% 5 5k P
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E TREEZHE L IRVER & 1T 0 XSy i oE

BEY N2
THAABIARER

H Y BT VBQ 43X B BB A 5 | A AR AR A1 3 1 T 111

7VE O A B B 3 863 ], AR A 41-94 % (67.1429.30 %) , B A B 2H (n=489) I L H FE B 74 (n=
374) o WCAEBFIE X4 09— MR ; I 5 L3 PTH . CTX . OC . PINP FI4E4E 2 D 2545 b ; & 31118 VBQ 4
;DL P<0.05 2 SAERA G2 L.

SR SR BT R AR I ST A I R (P<<0.05) : IMILTE 4E 2 % D /K FI (OR=0.97,95%C1[0.950~
0.995]). fix fik T & % % (OR=0.728, 95%C1[0.585-0.906]) # VBQ I 43 ¢ & (OR=28.386, 95%CI[15.538~
51.858]);2.VBQ 514 (Z ) (r=0.217) AFE#% (1=0.293) B 47 5 (1=0.146) .CTX (r=0.161) PINP(r=0.233) £
EA 2 (P<0.05) ;5 BMI(r= —0.205) W AR 52 (r= —0.139) ARIH 52 (r= -0.048) .44 % D (r= -1.000) . IZH
FT{H (r= -0.458) HHE T1H (r= =0.495) .LI1T{H (r= -0.517) .L2T{ (r= -0.549) .L3T{ (r= -0.571) .I4T{&
(r= —0.566) K F Al TH (r= =0.579) S A0 K (P<<0.05) 5 3.ROC HI £ /347 /1%, VBQ 34 F I Ak A4 B 47 1)
HEWZEN 89.2% , 42 X545 5U=0.648 W}, FLFH - T I ME 1A B 4 ) #RBT(E hy 2.810, R AU N 85.9% , FE 5 14
78.9%.

S50 : VBQ P43 1T LAAR G-Hib T B JST i A 7 | Ak A4 B T 2 A AU

(Cst] B sS4 s MEAAR B4 s MEAC B BT B 1747 5 IEAE MRI

{K21E T8 Apoe B RIA =B X 15

B E— KB RLEA
EETE—ARER
PR T RER B

H B BRI IR 2 I8 15 Apoe Y215 X6 B AR Y 52 0 S A FAILTR , Sy 01 59 B0 B 53 %o TS A8 1) 5%
M $2 P T 5 AR

J7 ik  EHCCSTBL/6 /NG, BEAIL D 5 il X B AR IR 2H . 1003 H s, BT Micro—CT A I3 ol 45
) 5 X5 70N BRI B AT 95 ARG — D21 4% {2 7 (hematoxylin—eosin, HE ) , FT 18 A7 & iR 14 % 4 1 4% (7, (tartrate—
resistant acid phosphase, TRAP) I BUIZ S5 [ 44 (8 o MO/ BRUE 2 SLHEA 777 S A 27 0 e i ot o 22 S 3238 1) 3
I Apoe , - FIH RT-qPCR S LAl 58 T /N B ZH 4 S N B 1] 52 5140 (hBMSCs ) Y Apoe 19722 4K
{1 RT—qPCR A I ik ¢35 22 5 (K] Apoe X hBMSCs i 73 HL S o

S50 : Micro-CT = ZE S A 45 R R, 5% BRZEAR LE AR 20 /N BRUR) 1525 B2 B AR AR 0 880 B /N R
H/NREECH T (P<0.05) , B /MR o3 B B R IAVAZH SUARLL FJH(P<0.05) . HE 34 (A 45 R 7R 5 %)
HRAAR LY, AR 2, B /NG 25 ) 25 4 ZE06L , (RIBRE 58, RS 40, OF R S B W 25 9 s TRAP YL 80 , 5
Xof RECZEURH LG, v TR T 2L A1 A0 Y 25 1 22 5 TR i A P g (0 5 2R 3 B 04 R Rl 4 TR 52 D 280 5 0o T 2 0
A BT, IRIR T UGS Apoe ik T (P<0.05) o Apoe FE H 2 F& 3K 11 il hBMSCs AL E 40 i 434k, i
Ak S I DR Sb 75 Bl P 1% R 1 (alkaline phosphatase, ALP) Runt #2545 K7 2(Runx2) 1 AU JiE R4
& (Osteopontin ,COL-T) B45 2% (osteocalcin,Ocn) L5 N (P<0.05) .

4518 : Apoe Z 5 IR 5 A -5 AR, mT AE-S LA ) LA AA G

(OCBE] AR BT 5 Apoe
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AfE Flla R fE b B 3= 55 14 & B A e HE S IR 4R 1 B 4
EFNEE R 5 FRAX B AL

EHE AL A
BETEHE ARER(GERIZEAER)

H 0 i BB AAPEME R R4 V4T (OV CF) 2 B BT P e 8 38 1Y 2347, B OVCF BFRA TR A

o IR OVCF /] LAREARRA S BT MSE T i XU o 17 22 90 192 I8 T 5L AT DL 25 535 M B A
IR A —A BT OVCF R BINARL . ABFSERY H 2 BEFE 3K OVCF R BN ALY, I 44
H 5 28 B8 CE XU PEAL T HL, Fracture Risk Assessment Tool ) FRAX #E47 45 .

T3 1% < [ B 53 B 2020 48 22 2022 4 3 8] 75 3 e #2532 WURE X 2 WSO SORITME FA B 4 i A 1) 4R 18 >65 %5 1Y)
Bk BRI B AR B S NS (HHL) RIS % B (BMD) o X SZ30E FRAE AT 3 B A DG B R 28
2 # Logistic [F1JA5MHr . #5727 OVCF B, I 15 FRAX RS T T gL

R 765 24 B, Hrb 256 44 BB OVCFs  fF G B 554 . Z2 I ZR B0 R 4RI >68 27
HHL>1.5 em JBH 8T fEPF 53~ 1.7 J& OVCF AL fE R 2R o %R s 15 FRAXAH S M9 PERE . #eAr
R AR I LT FRAX PSR AL G PERE

598 0 TAEE>68 2 HHHL KT 1.5 em BE AR T, JCIE B L e, 35 A 7 8 B AR AR & 3
AT o Xk S R 30T PF 53 <—1.7 4300 53 M | & A A TR A B BT T TA o

(CHEF] B BUBANE s MEAAR 47 s RO 98 B8 s AR B AP A

MEERERICHIREY-E8 O-FHEEEBE1

ZEF K IR G TFH A SR ER EEL
HMKFWEER(HMNTH—-AKRER)

5 H TEAME (OP) & —Fh 4 B M a8 5 o B B RT3 6 2 43 2000 A= 05 35 W R Al 3697

Fr ik i AR PR 3L 38 R 24 43T (weighted gene co—expression network analysis, WGCNA ) A AL
%iﬁ%im 24 LA 22 S TR H], I 0 22 53 R S R EA T IR #T <

SRR R B/ N X e 577 (LASSO) logistic [815 1 Boruta XL 5E OP B2 Wi Hr , JFiE—

R BFE AR S AR & 50 BT (ssGESA) P12 Wit br 15 OP 1= G 38 4 M 22 1] 1) SQIBE 1 | >R FH R PR 4R A8
S HT(GSVA) AT AE W bn S WA DG B & B2 0T o 458 - ARIFSE LT 21 1073 NS A 17 ik, &R
H O—# M HE L L i 1 (POGLUT 1) F01 Sre 3 AHOCHE 4 1 2(SKAP 2) 8 & B OP iz Wifads (It 4 T 1
FL(AUC)POGLUT 1 =0.790, AUCSKAP 2 = 0.540) . POGLUT 12355 OP A (F % (BMD ) fl4s 22
Wl,p <0.05) . FERZEANMRIEPEAL A, POGLUT 1 321k 5 iDCs 121 I 35 A1 56 o (AR B 2R 4 L p =
0.027) . Tth(T gAML, p = 0.001) A1 T 48 MM il it h , POGLUT 1 5 402 6(IL 6) | Janus i il
(JAK)STAT 355 % 5 Al Syl + 3(STAT 3554 5 .p53 i % . A/ %= 2(1L 2) 15 5 5% F Fn i ok
PG T S(STAT 5) 5545 JRVTFRRACIE A LT R ACH . BRUL, v VR OP 2 Wi AR YT (bR B4

4518 : 5 SKAP 24 [t ,POGLUT 15 OP SR AR S T 58, > OP 1) A ALl A 5% AL 15 i) SEL o

(Oests] B BTBAMIE; WGCNA; S 40 M2 1H; POGLUT 1; SKAP 2
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P B AR B B AU R S e B

k< S NCEC N
N a3 AR IR

HI T 5 0% B S CR el /D BB BB ) 14 2 a1 00, IR 7 I 48 4 b %8 B8 S 1Y)
INFIBUIR , 73 B A S PR 2 oM H /D 7= ot A B 8 B S IO A T oA, R I PR 100 B AN 7
J 10 L % B e H AR

5 s R ER R 58 77 i 42 RARKE: A LA I £ 220 BIVE AR 42, Geit e I I & B B SR R
R HAEA T B R AU A 5 R Logistic 27028 ME MR 716 2001 7 I 10 Lo B 4 3 S 1 s i) [
35l A3 2 AR AR S M AN RV A S 5 7R IS 8 L SR B SR A D PR R B R R R
BRI RRIT R .

SEI ARG I AR AT RN 204 43, R AT RR N 92.7% 0 77 )5 1A 204 61 & A5 7 J5 i % 57
H A6 1], KRR 22.55% , Forb g BUBAL 51, K AR BN 2.45%559.32% WX G IR T R A —
Ji DRI 1 % B 5 7 RS 1) 5 43.149% TG X 7™ J i % B S INRAT 2 T i, (SUF 2.44% Bef% T ™ e
B S AR DGR 55.39% TR S0 A = e e B s R A BB EREAIA TR, mRa®ERT
AHOCHIR NI A {7, 58.5% 4b T35 43 LA I s M3 7 =X 7 Jo RERR T 5 sl (A TR R IR IR (7 /5 Wy 2R 475 A b
B ANFEAEA T D R SR O AL R R S R I P R (P<<0.05) .

(2) 8598 77 5 1A% 8 % B S i i D B A ) 1) 2 A R A8 I 2 5 | R I AR 3 T 400 5
5 S R IR KT 1 5 2 — 2D B T 5 77 5 e G e 5 S %) DR, DR bt 230 i R 285 1) W, O
L REFR R0 B SR 2T 15

(OCHEF]  OCHIR] 7= 5 I L s B BTBAL 5 B %% 32 s DRI £ 5 e PR 3% v A28 01 e A

&

T4 & B8 A5 A 248 AR RS o X5 4 K BB RO U B R R AR RE Y

WIE " EAEHE ' FRE
U K E R
IR E SRR S

A < 1 [ 70 O 1 440 L7 1 e A A e v ke 2 OGS Y, I 43 A B8 ) 32 B0 76 1 IO i WA 1)
ML A FEEE o I T AR R 1 O A0 S 1 ORI S R 2 — , R A
IR S A 8t o3 A A DG (R A5 38 65, I 15 i 105 43 Ak A DG S TR 1y ¢ 25 DA T 42 28 Bl iy Al e 434k . ZE AR i
A oAl R, B 7 AN AR B v] DUSE 2o Jg A AR 2 A 1 M R BB B O S U — 25 8. I,
PR 0K PAMAM3 Xf LPCAT3-CRISPR/Cas9 3 K g 8 R Ge k474 405 , i FHHAT SOD ZE S P 1) Cu-
ZIF X HAE A T30 5E | — Ty T i Cu—Z1F 9HK B B 06 P 4, BR8P N 3K - 306 2 11 e ROS Tl R b 42
fe BCE SRR T 5 D — 7 T, FE B BERRVE OB OB 4557 LPCAT3— CRISPR/Cas9 FURLfY PG3, # [n] fig
15 A L ) G 5 5 M Aot 4R, A B A $R AT 1) S A 85 o 7 A [ R AR YR T B

7 ¥ M E Cu-ZIF/PG3@LPCAT3-CRISPR/Cas9( CZP@LC ) 4 K it I A Z #5575 , | 11375 5 vl 45 1 2
IR SCRLF- 3 BT SO ST A0 5 388 3k AR 1 240 B 34 8 S 6 | e 38 ¢ S AR B, 11 I B8 43 A ke kil A A AR 255 1 R 2
it 45 B 5 8 S AR B B 0O IR AT (DHE) K 00 X5 ROS A= & A 30 1 5 32 FH 538 9¢ ' PCR A ALP %t
0 ARS Y X PEA 48 KA F 9 BB BE 7, DU Ay 19 T A 3 1 T 4 €0 A 00 490 DK A e 1 - 00 A e 1)
FNHIBE 7 ; ORO A1 BODIPY Y& €8 55 1F 44 K g XT i 15 200 A i I o8 P 52 W) 5 A PN 552 56 308 o0 s 0 61V T
F B /N U LSO BRI WCT S AT BTR A3 1l A 490 DK 8 ot SR A A3 T 8
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4558 . CZP@LC BAT RAF 19 A= WA A LA R 00 5 ) A R 2 3803 5 MR A/ SI2 58 s A AT 283 i A 105 240
BRI J5T 5 JICRT ROS 1877 A=, M A 8390 OB BE T 5 AR K XS B 2 A LA B IR Joi 5 s 4 400 ) A A5k o
T 2 A B4 A JCRE D 5 (A N 2B 25 SRR WI TG T 25 B0 8L (OVXO) BLBUR B MAE A /)N B 2 B R A
HITRCR

ZEIE AEAHIE T, R 1 <R A ALRE 2R3 DR 20 - 75 A K I — D7 1 e e R R 9 4 SO P S R
BRI , I3 — 75 T 400 1 JSC A 2P R A 40 14 i i 45 S DA T ke A 1) 58 o 1 2R M ) o fe i, D 2
Py B~ Rl RAG Y 7  RBAMIE SR A TR YR Y7 SR

CCHET] B BEAR T AAE ; T HRAR B hs B RS s B BB AR AT

ZEBREREEITEEME25(0H)D. TRACP-5b.IL-7 5
FRIEFREDHIHEXER G KRMNE

QRN i =
o N TR I B TR

H Y 5T AR BB A PR B 3T R 3 I 25-F24E2E 2 D[ 25— hydroxyvitamin D, 25(0H) D] $08 A1 iR
PR P4 T TR Tl S ) 1 Sb(Tartrate resistant acid phosphatase 5h, TRACP-5b), 4% -7 (Interleukin-7,1L.-7) 7K
AR, 3T H S B E B AR Y B AR OCPE , AR SR LA F8PRTEZAF OP &4 F8 3 Hh i b, HTANME

J5 i s R BE 2020 4F 2 H -2022 4 2 H IECIA Y 43 24T OP B 41 BB B VR AR A WF X 42, O 1k
B 40 151 [R) S AAAS: A OP TeA5-$T 0 47 JR 5 M X B AL, RG24 78 3% 1l ¥ 25(0H)D . TRACP-5b | 1L-7 K15
TE BbR G 3 WMbR S K, 3BT 8 AR A SE A%, R Logistic [FE 4T 4E OP BT AR I K 2

gL ARG R 70 %5 LUF & L LSS 25(0H)D AR 8 A5 Ca IR XF BE4L, 13 TRACP-5b \1L-
7.P .PTH .BALP .BGP .PINP B—CTX 7K V-4 = F-XF B4, 41 [0 22 57 B i 2 L (¥ P<0.05) . #:57 Lo-
gistic [FIE ALY AR R AT 70 % L ILTE 25(0H)D K45 K- 3518 47 OP & 31 i - 47 L K | 1L 3 TRACP-5b
IL-7 .P.PTH.BALP BGP .PINP .B-CTX N[ A % (3 P<0.05) . # 37 Person AHOCHEARLAY B I HE R P
PTH ,BALP ,BGP PINP,B-CTX 7K-F 5 [fiL i 25(0H)D & £ A 5% (r=-0.730.,-0.651 ,-0.615 ,-0.631 ,-0.566 ,
-0.623, 1 P<0.05) , 5 RACP-5b 5 1FAH 5 (r=0.822.0.780.0.759 .0.686 ,0.627 ,0.699 , 3] P<0.05) ; Ca 5 I1L-7
E 1185 (1=-0.705, P<0.05) .,

256 . K I AR OP B2 1% 25(0H)D \TRACP-5b IL-7 /K-, 0] A0 45 40 58 i B AR 00, A
1T Ry T 40 7 2 R & B OP -4 JRURS: A — s AR AT, 35 1 OP 8 5 SRR BT T4 it

[SCHEF] B BRBAL ; 25- 34 2 DB AR A

IR 571 55 W 33 3= A T B BB 42 22 A B B B B i PR BT 3%

3 NER Y-
M T IR
H A < R o 25 A7 I A U BT Bl o 22 300 R g s A sk 5 2 4k
T BEER 2021 4F 01 A 2= 2022 4F 12 A FEE BT 1202 3R 7 A 16041 . A5 (0.5me) A
ST 80 A EELH AL B (1mg) BEA5 85 /8 & D+ b =BG IT 80 B F 5 X B4 . IRyT I EH 6
H L BEVT6 Ao HWEIRIF T AIAIT IS 1.3.6 S H B BN/ Fabn i3 10 i i 2k KA B g % .
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S LTEIRYT IR 3-6 A AR I B AR LR AR B 0 A B AKX B o R B AL (P
<0.05); 2.3A97 )5 6 N H AL 25-0H-D & FXFHEAL, FUR G2 IR 2R GPTH) (kB BR il (ALP) | 1L
R E (irisin) . T BYFRE R N-di B K (PINP) | T BB JFASHE C- A K (S-CTXOMIRFXTIRA, 22 5 A Se it
R N (P<0.05) 3. 7EIRYT a0 1-6 A BEVIE 12 A, 4S9 £ (OPG) B % B ¥ T i, L3 45 2%
(BGP) F&A% , 51697 A 4H Lt (P<<0.05) 5 HLWLEL 4 1Y OPG 1 %5 15 4 v T % B 41, BGP {IK T X B 41 (P
<0.05).

S5 RRBL I IR ORI Z B AR PTG R HE R 5 38 B B AR B AR A T TR TR
BT

(OCBT ] R VSR 5 T BT 5 Al 4 22 00 B TS

FEANOBHMEZERRREFEZNEEBEIRERS

GRS A
"MK FHREER(HNTEHE-ARER)
VIR B BESRER S MRS AKE TS EHLE

H 0 B BT AN AE 75 & 1B (BM) 35 B A OBUEUK 9 5 0 B T 3R I A0 i R At 1% 2 240 A 1) 5
A= R8J1 32458, X VA R 5 BM 9 32 32 AR BAM: (LepRO) AU % o R E % LepR+A YT J1 47 B E
AR A R SR BMARAS .

7 W5 38 3 AR TUIE VA AR 1] Lep RN A F O NO 9K A .t g B AH OCHY B FLBE 11 Tl
PERERR AR L AR A 2 30T ST 451 40 5507 1 IR v NO BN OVX /I SR BMUAR S 520 o i RNA
0Py V2R M SR AL AT R R NO LAt BMAR S A AL

G JEAAPRET NO il & 1 525 LepR AN A A= o RIZHE 11 LepR 4 i ad i fe o 18 L obK LA A
ML PR, B AN AE T A 1 BM BB AR S

S50 LY S NO 4K S8 8 )5 R NO 305 5% LepR A0 252 , Q15 — > AT -4 1) BM {4
M.

(Gt 7] BRBARAE , 8658 I , LepR+AIMITERE | A ¥LTE NO 4K s

T EEAFHEIHT S &

%2
IMNKFRBER(HNTHE—ARER)
IR A BEEREBRES MBS E AR TSR E

FLAY - BER 2 S T RIS DO R AR TBIL AR | s PR 18 235 SR S A RO AME YR I F B8 T R 304
AfEBL.
J5 ik % SR — R 1] 5 B AL B A B e A e 4 B A B R A R O I
WS ANBIFSE S8 A e RIS R , 255 PP 2 S B R P RICR F2e 21k
S5 m ROFFE R, B ST RE 35 02 A 205 LR B R R AE SB B0 R RE E  AR AR A A 3 XL
W o A8 H A S AU B 3R b7, LR A b B A B R 2 B b R A A BRI A R A
R
4598 B SLHGUAE  — PR B AN 16 258, AR A FAL AR I PR 7 2380 HAE R
e B 1 kA o BERE TR P E B BT S s B, WO R O o [ BB AN SR AR BT IR T i
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B, F AT RESCR BUA (AT A8 SR o AROR IO 508 BE— R R 2 5P A AR b (9 RV 7 2
2.
(CHET] B BUSRAME , B 55 BT, B B AL A i) , 1 RS 72K

ZFREXPEVR/NRBEMBMEWERIFERRYLH R

FRAR
Aok FHE T RKER

H Y 3RFE% TR IR SETTRR /0N BB 2 R sl i i VR FH AL

D7k 8 JE I MEME C5TBLI6 /N ERBEHL 73 9 Sham 2H . PBS 41 1 Rothia 41,44 6 2. . PBS £ Hl Rothia 2017
XU P ST R A Sham 4L A TFHE A PIBRIN S . A J5 PBS 244 F1 Rothia 2843 517 LA PBS 1% [ B E B (200017
K)FESES i o AHE/INEL R EE B S5 AR EAR A . Micro—CT A % B 5 Al T 2544 s H&E Al THC e
o A6 0 % 2H 203 A G AE G T (OPN L OPG . RUNX2 . TRAP . RANKL) I 4 5iE [ F~(TNF-o  IL-1B), %5 7 2H
SV 11(Z20-1 Occludin) FTRAE P B9 35 5 16S rRNA I 7 43 M 2508 B AR 1L

25 . 5j Sham ZHAH 11, PBS 2H /N BB BMD . BS/TV .BV/TV . Th.N . Th.Th [#4/{,BS/BV .SMI J} 5, TRAP .
RANKL . TNF-a  IL-1B ik 3411, 0PN . OPG . RUNX2 22 ik I/ ; 45 1% [ I 48 K, Z0-1 . Occludin 32 5 FE1IX,
TNF-o JL-1B FikTH 5 ; 1B W RE L FEMERAR . Rothia ZH/NR F3RE- 280 4L 2# AR A 10452 PBS 20 1]
o

S50 B IR AT g8 L U8 i B TR A R 1 B e D8R A S AL B O ST B /N BB i
Fa 050 48 28 S 1 TR B A o

(i) PR ;s B UGS I8 w1 B ; 95 R 7

MEF BB B R AR R E S T ARG
BRHEEEITRra 0

kET
SLHE FRIARER

H ) 0 A F 53 b &7 006 3 0 P P ME A R 455 P 15 3T (OV CR) A7 E AR B 7 AR 5 5 & AR B T 1Y
AL

D71« BB OVCF 72 3R BEA THER SIE FAR B3 211 491 AR PE AR 5 2 75 ML T v 5 M 8T 24053 4 Hh
& BAATLH (98 ) AN X REZHL (113 1), T2 5% 2 AR T AR S5 12,24 4 H (P98 058 B 480 P70 (V AS) Al %%
(BMD)T 1B, B G0 32 W BRF 36 000 2 1 v T 760 i e it 2 it IK (P INP) L B— Je B A i 1= 40 (B - CTX) 45 R AR il
Bhn, [RIEE SRR JG 2 A MEIR P& 33T & AR O o

ZEL 5T AR L, AP PR AR S 12 .24 4 H i % % T TH 5 (P<<0.05), VAS . B—CTX Fl1 PINP
& T RE(P<0.05), AR5 2 4F MU ET S BT 2 A HEIAR 4T %8 7.14%(7/98) , W AL T % A 2H 16.819%(19/113), P
<0.05,

SEIE MU BT AT A BB OV CF B AT HER IR 1697 5 15 R MEIAR 3 .

(OCHET]  HUEF BT, B RBAS , MER R 20 e B 3T ME R Y | B %
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Ee th AN NS | SR 40K F i 1 38 () 15 B 20 A 55
35 B R AR R A 5T

EX SN T AENEN- T 3
1HMRFEFR
2HMKFWEER

H Y AT B TR BB 50 R RO ) 90 0K 7 X6 B B it s o oA S v - 40 i 55 3 1) 52
FEPEAL XS B BB AAE BRI T RCR

7k ¢l K PR A B ZnMgAL-LDH , J1 1] FH Bl £ B R £ (alendronate, ALN) #E47 & #0 [a] &
Wi o SR AR BN 50 DAk T R M AR P 45 11 o R B 0T B X B 200 5 P ) 52 i, -7 B BE TR (OV X)) 175
S BB /N USRI A S, DA BT R R

S5 ARSI IR W, ZnMgAl-LDH REA &4 b AR PE U85, Wl % H+-375 5 1) 8040 LSO BRI Zn2+
M2+ R A2 E R o 5381 Mg2+I0 15 58 Zn2+75 52 85 11 Z1P1 9 3R35 2 HEAY 15 7~ ny el , 36 5 300 ) 5 4k 55
TRV 8 5 T ol 1 P I NFATe 1 238, A R0 i 0 B 448 L ) B0t A B o PR PN SR 45 2R 7R, ZnMgAlL-
LDH AL R OVX /N B 1 i i R, 1 T A A 8 0

2518 : ZnMgA1-LDH 94K J 3i 4ok v AR Pk GO0 855 B 8 759 B B 0 ML A5 41 37 B B A i LA (i 5 1Y)
IBITRCR , RE RO T B B FARE S AL 18 S

(Oess] AU s IR PR s S5 4R i B A A 45

BN & B S E 418 13 40 K B iF 14 50 20 Be (8]
LR R 1R 15 R R e B B AL
ER G EN T JNER L

HMRFEFIE
M KT B ERR

FAY 3R Z RO i S A (MgMn—LIDH ) 388 358 290 XK P96 44 760 200 JH [ 4 b A 1% 3ok SRE W 306 e o i
FASE B T AT PRI

Ik il K BIEGTTE R A MOT R AL T R W R (FA) &1 | JZ 8] 52 2 — 1% (DMM) Y MgMn~LDH
QAR R VARG T LGRS 1, 08 5 e 200 PO 8 1) RO, LR X 2 D ) P 3P A4 R X 2R AR T 1) 84
ROR . )t R E K 5T LDH 2 OVX /N, AR B B i RioR

4524 : MgMn-LDH 24K i i & 1, BoA ZRE R AOKBEIE 1L , REAT OIS BRI FE A H 56 XK, TR
HAMA R . 5350, MgMn-LDH fEA7 &L ] LPS A0 (9 F g 2n i, 3 ) SDH KPR T i i 2k fA
TEHARES 8D T B S S0 A R TR RO . R MgMn-LDH 3838 1 2R ] Y R RS 0%
R T EORAAR R W R I REAR DGR AR R 3R A . RIS LDH 2= OVXUN UG A7 880l 1 &
EK.

4518 : MgMn—LDH 312 A0 A il I R A kLR A% i, A3 RO T B BLBAME o ASBIFSE 1 it
FMERIRT T S 10T 00 R R T 6 Y 7 SR

(R ]  JZRAEE ALY s SR 35 3 20K 5 2R A o st 42 i

- 35 -



IHUEFSE+HARBRERRS BV RERFASIWLLIH

B ZF R 2 AR R Rig ST | B35 1| A Kimmell 5 B 77 3053 17

7K >%
BN K F R ILHRARER
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Association between Muscle Quality Index and Depression
in middle aged population: A Cross—Sectional Study
from NHANES 2011-2014

ES SENN3
IHARFHBARER (LT E—ARER)

Background: Depression is currently a prominent health concern, with limited existing evidence linking
muscle quality to depression. Methods: A cross—sectional study was conducted using data from NHANES from
2011 to 2014, focusing on participants aged 40 — 59 years. Multivariable logistic regression models were used for
the primary analysis, with a restricted cubic spline model to explore the nonlinear relationship between muscle
quality index(MQI) and depression. Subgroup analyses were also performed. Results: Higher MQI levels were sig-
nificantly associated with reduced odds of depression, there was a non—linear relationship between MQI and de-
pression. Subgroup analyses supported the consistent and robust inverse relationship between MQI and depres-
sion across different groups. Conclusion: This study underscores the potential of MQI as a reliable predictor of de-
pression odds ratios. Maintaining a certain level of muscle mass may offer benefits in alleviating depressive symp-

toms.

[ZHE5]  Muscle quality index, depression, NHANES , middle aged populaiton
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[OCs] 2515 BB ; B fb — B s XU
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BREREE T ARBREIXEE &2 E N AFMEIERE K SRR

K55
PN e ALY

H B BB AN B 4T AT A1 2 5 A XU R E 8 45 LT ARBE & s (R A DG

D71 AE L XF 4632 Bl X 45 %7 D1 46 28 J Lo 4 1) 45 I R B R A O A o B AR A ki P s
A BN PR BT AT o T E B R A BT AR R B B R RS L R IR
Ho R Spearman i34 BT EHE B0 AR & i AR B S R E ARETEECS BMD Z I A FHOCE . 45
AR B AR RS R ARNE &5, R0 ANCOVA Z0 T AR5 SO0 B 95 5 0 52 M s P T AR B v
TREE RE A R EIHEE, ST AR RR B X B 5 )

SEIL 6 AL 1Y) 839 B BB AA PR BT R B T R AR B AR | R SR AN Al LT AR
FIAH M A BT , 25 R 7 « B B AA P BT A RER AR & & AR IS IR BMI 56 550 1 % 1 34 0 25 A
X (RS & B v =—0. 209:4E#5 r =—0. 216; BMI r =0. 161; B:f845 % r =0. 238; )L /7 r =0. 198, %] P <0. 001) .
AR EFRRNR B B R R R RORE OC  IREEFR B LT RS XU 5 R R A A OG5 AL AR 1 B
R R E AR R R ANCOVA 43#7 (848 5505 8 2% B 8 I A C (F=1.011, p>0.05) , IR R &
TS BE I (F=1.412,p<0.05) .

SEVE AR ARG RN 2 B S B T I R R R R ASHIFSY s ) NS 5 i R TG W A S T
W3 AR R i 5 % A 0 AR OGP

(OCHEF] BB E BT B %5 L7 AR XU 5 (4B 7

MR & RN E B R B R #E R [E 481
BT s PR 7 300 52

ARSUR, ¥ i S PR
AR —ER

H 1 - b el B4 B HER I ™ B R (Modified Percutaneous Kyphoplasty, MPKP) -5 % #L 28 J MEAA f5 1
JE AR (Percutaneous Kyphoplasty , PKP) 78 ‘B 5 i # #E 74 He 45 14 B 37 (Osteoporotic Vertebral Compression
Fractures ,OVCFs) Y], 23 Hr P B RS T 20 5 2 2k

05t W R T A — BE B B AR ANEL ] PKP AR 55 MPKP AIA Y7 19 76 19 B FEME B Jo 5 b 406 P B 45 491)
HEAT (BB 53 AT , 45 BRAA A BRE 238 PKP 41 (n=36) Al MPKP 41 (n=40) . 43T Ho 48 19 20 2 ] 4% 1o [1] it AR
PRI IR TR A TR S A S E B B A

2L 68 B R 1S B SE R T, SR UT I R 16 H o 7 B & A Teim RAEIR B K e B s . Pl
ARG 1R VAS P43 5 AR T HE A Gei T2 22 5 (P<0.05) . MPKP 21 78755 25 M (A< 5 32 36 Rl Cobb £ 1
SR EWI WAL T PKP AL, M2 20 0] LA Se 127 22 5 (P<0.05) . MPKP 4 T RIS 1] AR rh g /K Je i T
B T PKP 2 T 20 8] LU A e i 25 5 (P<0.05) o ZEK IR B 15 I A8 4 ODI3-43 5 1T , MPKP 21
WA T PKP AL, 4 A LA Ge it 25 57 (P<0.05) o WAHTEARIG 1D H RG34 H ARG 64 H &[]
s Cobb i lLE 22 5 A e it 225+ (P<0.05) , MPKP ZH 4% I [R5 5 Cobb f 78/ T PKP 4.

4518 : MPKP AR AT DUA 0085 5 W PKP AR i BRBEIR 1 15 95 A8 EAA 3 B2 52 (0 1Y 52K, Mk i B2 F1 Cobb
VRS R AR AR VR o PRI, TR I R ME B B AL TR 4 P B iy T B MPKP R AT DU I ARG 7
FRA—RH B, — I RS T R D) 2 M ROIR Y T R

(CCHEF] S BHEAE OB AR SR, B Busn a4 Va4 , 3k, 507
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BB /S 4 =5 R 2F RN B AR ST Y B T R TR T AN X FR I
B BB AR MR 48 1% B 4 BT RN 2

LEAUE T
P P s E R

H A ST S SO =5 AR 2 SR A S5 o B AR 7 AN X FR P B T 08 A AR 1 40 B B ) R
i@

T3 %« B A 53 B 2020-01—2021-12 SR FHEAR J5 ™ BOE AR JaT7 38 X RM: B J53 P HE R R 46
PEEAT A OB, ARE TR 7 2R R 43 SR 28 ) 2 ADSUN 28 i A . et Pl A — ek A B it
] A ] G ACER i KT AL B KT A A SRR AR S MEAR 5 B 25 MEAR & BE IR A 32 A
{4533 Cobb i HEARJRIEB cobb MK 38 (I F AR RAE . Geit B AR5 AR5 BE U7 8 ]I VAS
TEor JEEME JOAPESr o LA B b7 R AT A 5 FeAss DL S 4 [B) F AR

ZEIL L BINAN A 25 ) AVCEF H8 3R A5 Bt , BE DT 1) 2270 1245 H , Bl 9 e & H 20 B R 9 &
i o SN ZH A8 10 ), SR 2 A8 1S ), 2 AR — IR e R 22 S R e it 2 i . SORATAR L, A i
e PRAE PR S 2 M, RS 3K 120 H IR VAS P BOR T REAR , BEHE JOA PEA- 80OR T &1 , 26 57 A Geit 2
B ARG 12 7 BU A 835 VAS P45 LU BN A A%, 25 S5 e i 2 S, A Bty Bsf [i) o500 2 22 i) 22 5
TG X o WA R e A TR ] GELREL K Ve AR KGR AR R R R
Jai 3 cobb R 22 R TG4 X o XU 2 I 20 80% F& & B /K VR B4 HO6 Bk EL T N34 27, B 25 i) 21
50% B A5 E K Ve 53T S — W 3 A, B K A A AN 5 DAL B K I8 5340 26 A et 22 3 3L

S5 6 T AR BRI B B A 4 S BT, PR 2RI B S AR TR ] B AR B K e
TS 2] T S 0 R TR A5 R AR A — B0, WU 27 ) A K 08 43 A B Bk EL B A R i, Sz 1T
Vil RS T 20 VAS P4 BEAIR o SR IBOSUI 25 LA [ PKP AT - X R B b A AR A & 46 5 3 o

(OCEF] B Bgms AR R v 3T, 28R B AR HER S M OB AR ANKEFRPE R 45 5 3

ZREHEINEE R ITTE KR ENLARISFrERERR B 1%
B BB MR TR 4 1 B 4 RO e PR T R 22

$IE B X E LR
R N

H B« 40T 4 BB AL I RE ST /K P8 55 4k (percutaneous functional spinal unit cementoplasty, PFSUP)J#
57 W JEE B BRI T A i T B s 2 M AR e 45 1 B T (symiptomatic chronic osteoporotic vertebral fracture,
SCOVF) il RI AL o

Ik X 2018 4F- 7 H 2 20204F 3 A 52 TR BEIFAT T ARIGIT Y SCOVF B9 8 & 247 Mt b . Kefr
SE R BT GO ELIBE U5 I (8] 24 4> H Y SR AN A IUIT ST, 10 5% 8 E Y BRZR BERE 10 SR AR SR IR
Bifi 177 (49 115 DR 45 SR S A% 27 K A 45 T S - AR A I i o (it R 5 R A A BB U3 43 (visual analogue scale,
VAS)PEAN HETS EREIF , 8 ] Oswestry DI B F i 45 £ (Oswestry Disability Index ,OD) AN G ShfE J1 . £l R
R J5 ™ £l (local kyphosis angle LKA) K 7R 11 3 Bl (sagittal vertical axis,SVA)PEA JMR T F14k .

SE LA 31 BB E A IS, ARJT 34 H BORIKBEDT I VAS P B BORRTNGE , 22 A g il
B X (P<0.05) AJ5 34 H BRI EEY; ODIREAR AT 3 , 22572 G0 2 X (P<0.05). RJF 34 H K&
KIBEVTIT LKA SVA BJRA R B
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2598 . PFSUP TEIAR YT SCOVFE 7 T ¥ HEA B0 E Ja i T |, S8 fit i di M B = 16 U RE 71 . PFSUP BEfZ Uik
DA L AR AR ST I RE , R R IE B AR BRI ) (B A B R BB K VR IB TR BB AR
(BT B RBAME ; HERRE AR ; 5 BB EER 40537 5 S5 A N & 2

ANEERRERE —RABNPEZEEREE
B BB XU BY 7 B R

HEF REM
THKFHEBER

H A - IR 2R BB KR A BE 5 RIS e 45 5 S — B0kt v S AR A3 Bt S5 3B TS A XS 1A 7 0 A

D7 BEH 2023 4 6 H & 2024 42 6 H B RHMEBIRI I H EERE . WEREMAOSGIFAFEER A
Bt R A 245 R DA R % B A 3 Ao 2 ) B AH G PR 3R 0T Logiistic [M1H LA & ROC - R #EAT 481437 o

UL R LRSS R R S AR B T AA LA EL B TBAA 2 Y B R (OSTA LI Z1 8 1 L 11 2R 1 i B
5%, N el ok ks Ao AL BH P 28 B 25485 55 (P<<0.05) 5 0T logistic [BIIH 73 A 25 4L 7R, OSTA 5 R R sl ks i
5 £k 2 B T A & 8 B A DG TRV 28, OR M 40 1) M 8.926 F113.971(P<<0.05) . ROC Hli £k 45 3 Wk, gk
OSTA X5 JT A KU B9 HAT R G 0 A 38R (AUC 24 0.795,P<<0.05) , OSTA B B I A s e A Ak 1t —
AR TR T A KRS 9 A 28R (AUC 24 0.835,P<<0.05) o

4518 : OSTA 5 T B A& W ARl fb 76 B BB An & A R b A MG . X B4R B, nl il
AR PREE RN AR A OSTA DL KA B & LR (9T B I 88 7 04 7B S s ARG TEAy , LA Ik 3] fy il 22 9%
(AT A R

(OCs7] B BAME ; T BB RERE AL ; OSTA ; B %5 &

fERPEE AR MFHRER S AL EXBEHE K %5 4

8 N EA B
IAHKFWEER

H Y AT B IEER TS B8 1 5 WU RE & A2 U DG 2R o

D7k BEEL 2022 4F 11 H % 2023 4F 7 A 7EVT T X AR 55 2 1Y 60 27 LA il rp 2 4F 208 . ede
ZARE PR B AT E B (body mass index, BMI) DU LA & | F 41 (White blood cell, WBC) .,
C J Vi % [ (C—reactive protein, CRP) . IfiL ik (Serum iron) 2k & [ (Ferritin) . S48k %% & 71 (Total iron binding ca-
pacity, TIBC) 58k 85 1100 F1J (Transferrin saturation, TSAT)EUH . Geit Ml FHALHE « K256 . RO KEE . —
JG Logistic [IAREAVRIEAEZ M40 Hr , DAFR ST MG ZRAC 8 An -5 WLE & Az XU 1Y 56 2R o

SR RN T 110 432108 4345 44 22 T 66 44 Lot . 7T Logistic [B1JH 43 Hr R W, 1l 74 2k R
FI 7K 2 ILE & A= 101G 16 IR 28 (OR=1.005,95%C1: 1.001, 1.009, P=0.042)., Jf HARZ M2k on B E
FLARE XURS: 52 U B OC AR < YRR /T 226.428 /LI, Bl %2R 11 A 0, - OB L E (%) JXURS: 3
A YRR R T 241.2 pug/L B, XSS DU B 22 38 240, #&AARRL00; (P=0.033) Al Ze PR %500 (P=0.012) #F
HAGIE X

G590 AR AR A D IS B 1 PT RE R LT e A ST A PR 2R LT R 2 1 KCSE LA
i £ AU S L A O

(OCsEF]  WUDAE ; a1 5 BRARA s Bkl 2%
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B (4 97K T 15 AL 1 BB ) S B R 5

KT A EHME
LARFWEER
H A R0 A0 AF AHE LR 8 7K S 5 020 BE P S8 IXURS: B A S, A JUL 202 HES JRe 1) 0 o 42 it

R

Ik AR A 2011-20164F NHANES 504 P2 (1) 1414 £ 2 535 KA 254 IRIEH R %
L3555 B8 e PR = 20 v 43 oM I35 AR 23 57 2L (T4 ) | I 3 4 mb 43 7 48 (T2 41 | I 37 40 #8543 132 4 (T3
), 3 BT [ I3 5 AT 049 LA P B P 5 23 100 22 S, Al FHT 8 Pk [0 051 3 A 1t 3 0 e 2 5 UL A g s L
(MFR) 2 2 , i FH Logistic [0 U5 5047 L7 4 7K -5 WL PERE B 8 2% A IXURS:

S TCIe BAE R Lot | B LT A KT 3 g, L IR Jre i) 2B 38 B S B, B # PAE /N T
0.001. IfiL¥% 7 ¥k 52 5 WLIA ARG I be (MFR) &2t 3 6 A ¢, FOh AR 1 (B= -0.344, P<<0.001), B4 2 (B=
-0.117,P<0.001), FEZ M, LA M e A DRSS i 10075 0] 7K P P 58 v T 38 0 00035 ) v 43457 2 i v 3
7 21 LD YEREE (SO ) RS AR EE AR A2 43 38 I T 2.934 4% (4.74445% ,TAE B AR B2

S5« R TR KT R RE R T DA L P AT e 1) JRURS: PR 2%

(SestT] IS4 WU ERE RE LA S B He s 7 /D 4F

BRERHEREREEEITEEBE AR EA
b &5 B8 F E Mk St BB B Y T R WL 22

AR —RER

H B« W 78 I 1 1 o 0 s A A 1 44 2 i 9 R 3 B T A 3003 el T e R J 1 I b & BB R 97 A I 2
Ak

J7 1k BEE 2020 4F- 09 H —2022 45 09 H A0 7E TR B & BH THER BIE AR 19 48 6 5% P B s AAMER R
Ve BT BB R S5 43 0l 8 FE s R SRl i AN & PRPTIR ST W B BEAIL A WAL, 4301 3E SN [) s 30 1) 2 401
SEARIUTE S (VAS TT-43) . Oswestry DI RE A8 £ (ODT) Al E 25 AR LA N 206 28 A A P8 b, (045 B 85 2% N g rp
4 R BE(N-MID) 25 ¥ 54 A4 2 D(25(0H) Vit D) FUIR 55 BRI 2R (PTH) , [R] A 2 499 W 0 A 20y B 0 | I 46
ML

2RI A R F IR RT VAS .ODLPE4) B 38 (H N-MID /K .25 ¥ 34 4= 2 D DL S PTH /KT b G
255 (p>0.05),7697 5 VAS ODLPF43 34 th B0 T B B % B2 (B sy , N-MID 7K F- 25 #2586 4E 4 K D DL J PTHOK
SEXIT s M ET B BT A X R K N=MID 7K - T i B i B v sk R 4H , 22 %A B it2r i L.

ZEIS < B TSGR A AR AR 28 i A ) S8 3 A AR R ] T AR 30038 T el e e 2 i b & BT PP 25 9 3
AT RN R 5 R RN B 2, EL & PRpo 0 B8 ME AR B A S5 B %% R N=MID 7K ¥ 8 e Jy T 47
KT

(BT B R BN MER 40 T 4 s MER B AR 5 I B IR 5 M &T PRPT 5 I PRIT R AN RS
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DNMT aberration—incurred GPX4 suppression prompts
osteoblast ferroptosis and osteoporosis

yongxiang wang
Northern Jiangsu People’s Hospital ( 7 JL A K E %)

Objective: This study aimed to explore the role of ferroptosis, a regulated form of cell death, in osteoporosis
(OP), with a particular focus on the suppression of GPX4 (glutathione peroxidase 4), a key anti—ferroptotic factor.
The research investigated how epigenetic regulation, specifically via DNA methyltransferases (DNMTs), contrib-
utes to the downregulation of GPX4 in bone cells. Furthermore, the study aimed to assess whether pharmacologi-
cal inhibition of DNMTs could reverse GPX4 suppression, thereby mitigating ferroptosis and the progression of
osteoporosis.

Methods: A mouse model of osteoporosis was created using ovariectomized (Ovx) mice, which mimic the
postmenopausal bone loss observed in humans. Femur tissues from these mice were examined for signs of iron de-
position, ferroptosis, and GPX4 expression. DNA methylation of the Gpx4 promoter was analyzed, along with the
expression of DNMT1/3a/3b and transcriptional repressors such as KLF5, NCoR, and SnoN. To determine
whether DNMT inhibition could reverse these effects, the DNMT inhibitor SGI-1027 was administered to Ovx
mice. In vitro studies were conducted using primary bone cells treated with ferric ammonium citrate (FAC) to in-
duce iron overload, simulating the conditions that lead to GPX4 suppression. Additionally, a strain of osteoblast—
specific Gpx4 haplo—deficient mice (Gpx4”""") was generated to investigate the specific role of GPX4 suppression
in osteoblasts and its impact on osteoporosis development.

Results: Ovx mice exhibited significant iron deposition and increased ferroptosis in their femur tissues,
along with a marked suppression of GPX4. This suppression was linked to hypermethylation of the Gpx4 pro-
moter, driven by elevated levels of DNMT1/3a/3b and the transcriptional repressors KLEFS5, NCoR, and SnoN.
Treatment with the DNMT inhibitor SGI-1027 reversed the hypermethylation of Gpx4, restored GPX4 expres-
sion, and reduced signs of ferroptosis and osteoporosis. In vitro, iron loading with FAC induced GPX4 suppres-
sion and ferroptosis in osteoblasts, but not in osteoclasts, which was rescued by the knockdown of DNMTs via
siRNA. Gpx4™"" mice exhibited more severe osteoporosis and ferroptosis after Ovx surgery, and GPX4 suppres-
sion in these mice diminished the protective effects of SGI-1027.

Conclusion: This study demonstrates that the epigenetic suppression of GPX4, driven by aberrant DNMT ac-
tivity, plays a crucial role in the development of osteoporosis by promoting osteoblast—specific ferroptosis. The
findings suggest that targeting DNMTs to preserve GPX4 expression could be a promising therapeutic approach
for treating osteoporosis and related bone disorders. DNMT inhibition, as shown by the efficacy of SGI-1027, may
help reverse the pathological changes in bone tissue associated with ferroptosis and prevent further bone degrada-
tion.

[Keywords] DNA methylation, Epigenetics, Ferroptosis, GPX4, Osteoporosis
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D71 [FUEAR M 2022 4F- 01 5] 2023 4F 12 H , AR 26 Bl 2475 BTSN E A4S 37 i PR L BRI 15
SRS HEAT AT, AR AS AR SR S R AR T, Her 124515k 4] PKP Flal PVP; 8 151 5% F PKP X &k
TR P Rl Bl B K VR ET) 5 6 B R FHME 55 AR ET 1 P9 [ (B K URET 4461, AR BKTET 2491 . T A3 26
il 8 25 Bl F- AR S 3 s AL B B B A 25 0 5, A48 11 IR R 5 600me/ H K 244 2 D800u/ H |, [R] A 2 T 7
S ML BAHT 60mg/ AR F B 28 20ug/ H , 2 TS, EH 6 4N H 2 4R SR 5 7 BT Hb &7 BTl 1 IR w56
1BIT o

: 26 () A1 T B A P 2 ME AR AT S0 A T e A T R R B R AR S R R AN,
B T RET RS 1 ERIR G 6 J1 $EA 7700 3 B2 LG 1T 53 (VAS) : AR5 18 22 51 B I 2% i (VAS 2-3
53) A BEGE MR (VAS 443 ) s R BAEBE DT 24 5 ] 58 2 22 (VAS 1 43) , 2 Bl Z IE S D e A 2 3145 1]
MR (VAS 243 K 34%) o 1 5hRE J13E4) (Barthel Index,BI): 441497 J5 26 1], 1% BhBE )1 B W o3 - 13k
6843 )0

SEIE BT TR A T 2 ME R I B PR 2 R A RN IR RO 25 AT I IR S

7 AR A LG R A5 RIS R RRAE , BEBEAS [F ARG 5 1%, I - AR B0 o B As 25 036 97 A ek 2
A FAR AR
(OCHET] B BB E AT 5 I R 5 AT 5 AR BB B 254

2EIERFAHINDENLZREREREZTR

Z & EE SRR F Y IR R
LA ARIARER

H B BRI AT 2 BB R 5 T WUE B 8 238 S Sl T2, BSR4 2 OB PR & I LA e
EfE AN

D7 BEEL 2023 4F 6 H 2 2024 4F 6 H FI5db AN R BE BE 9 43 BHE BE iR T B4R % > 60 & 1 T2DM %
76 ), Fi A A FE WU E 43 A B4l T2DM £ (n=45) F T2DM A WU AEA (n=31) o FLAE 4% 2 — B 9ERl I
HALFEFR , Logistic [B1J 504 T2DM & 3 ILE 4 B2 8 % .

gL ALl AR T2DM ZHAR LY, 2 4F T2DM A 31 LD SE 4 4F 7 . FBG .BbA lc .hs—CRP J}5 (P<<0.05) ,
TG UA DUBC B B LTS5 42 11 S  BMIFE{E (P<<0.05) . Logistic [81J9 23 #7 7% , FBG .BbAlc .hs—CRP .
2G5 P8 9 IE F8 B (SID) 5 WL E B9 & A2 52 1E A 56 (P<<0.05) , TG . BMI HB 5 ILZE 19 & A 52 Fa A1 56 (P
<0.05).

2518 :hs—CRP FIZZAF T2DM JILME 9 & A 2 1EAH OC , hs—CRP 7] g2 Tl & 4% T2DM WL E & A 1 1
S

(OCsT] 2 BRI LAE B C ROV AR R R

FIRGAESIHMBE I

B AR B4
AHFEARER(AFEHRFES —HBER)

FL 08T 10 R ER SRS I 980 IE R B9 I RS A5 S ASR B, 488 e ek DA I %o S PRI TR
T3k R 1 BT N R B B KGR S B2 1 TR B AR5 O R0 A A 5 I PRWERE, O 47 3C
[ =R
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G B 708 Lot 10O RFAESME IS W TR LR G AR, Al 41 i B IEEAE WE M7 R B0 1 %% B 1
1o, 22U B B R R B R o S R R B S NSRS L F AT IR Ak = VB R AT IS S
2AEHTR A A B O PR, T B G 1 TG s i Y . 2 b EE Besti2, 58 3% X i (CT % R AR
BRI N2 IR ATRRL . ABEE A AE IR E :10.95 T mmol/L, JK% :378 T pumol/L, 4§ :3.48 |
mmol/L, 54 :116.8 T mmol/L. PTHIEH , B4 % :6.5 | ng/mL. 25344 £ D:44.5 | nmol/L. NTx+CTx 1E
o IREEEE KAPPA \LAMBDA 2t | I3 5% [ LUK 2028 L VS AR AR B2 sk 8 11 - BPE o JRAS : IE .
PRIGACIBE : R DL S8 o W REEAEE AL DR B 257 B« o REEAE AR K B 0 11 T 8 BE i s o B TR s
SR JE AT TR [ XA R EA AL R A AT 12 8 A BB AR G A PR v o S S AT
SRR IR R SGEAR S i B E WIS B b 5 VESRURIE , T 85 K 25 B Ak = BEXT S VR T IS AR AR
I B . TIREEEAEES 5 S BURE B IS , 8 L5 AL 45 0 A% B 1 980 SN B I 32 B85 T 5 g
AR LA KA A A e B R s il AN Y o (B SRR I B B G v, 5 TR LR B IR gk &
B AT ANAT , OB BB O AR TR B R C, S B R S E A R EE AL DTS B A
I BTBiAL , B TR AL S . O R F I F 2 2 L DU R O R S AR B PR AR AR RO
ZIG WIS ST S A 0TS a2 BRI BRI OCTT Y JE eRE , 1E 3 a2 R T R
HARIE S EOM AR B REZ . 12 FEARIE AT 2 X KR AEIE S (B B AL A 5 B A R A
AU B R AR L KOG e R L A A A (1 R T8 B R BB Th NE) . AT S NP A
XoF R WAL, 0 2 v SRR, 5 T hL AR Ik AN TR A kAR 2R D A XPIETRYT o

50 Y B L TR ORGP TN B8 PR 1 R I, Il Aok DA LI TR B2, A7 20 S 02 W, X
FAE ERRIZW 5697 U IRIZ A

(OCHET]  TIREEAIE, B % B & Wi

BN HI3T 8] 78 51T 40 AR Th BE HY =2 M

EN-IE N S 12t
TP AR ER

e TG A VA P B ) 72 5T T 4 I A4 D RE ZE L5 | & 14 Jmy 3 B SR B8 25 L & ik 552185
HE A E R R Z — . TEARN IR T [0 58 50T 40 0 B AR TARBTE ol /N A B FL B &5
Fa R AR TR BN IAEE . H AT RGBS U O R S, PN R X T A M D g Mz HAT IR
TEREWA , T 7R B BB AR R v /NGRS R B RO & O R IE 22—, DR FRATTHE I /N R AR S5 M e 4 4
(] 78 5T 1 4 L S RE T B B A vh B BRI A o FEASER S8 th FRAT TR I fosk 5 2 ALk AR TR BFY
T /N SE R R S T A0 ) RE A S e I A AT PTREAVAILTR . FRATT A I /N R A R AT LU FAs it
IR F-actin (5 S WA 5200 Y AP 28 YRR 5 AR AR . ARG, B /N BRA5 638 1 30 FAs A
T G-actin BE K B F-actin, 1T T Hippo kinase core /-5 A4 I 5 Y AP 25 A BE R TL % . [
I FAs {2 UER SR F I BEIR 65 | & F-actin B , X 380 1T A0 MOA% 1 5K 0 AEAZALIF OG5 1 YAP (1)
W5 MENZER, BMSCs — Iy IR B T TSR A8 A i 2540 TSP, s i 1 s iy B R e U7
73— 77 T BMSCs FUBEACITRE 77 & 42T, M id BR A 2= A7 B 2 15 A i Re e . AT X I
W3R 1 BN R E MRS | & B DU, S A A 40 B S e 15 vh A s 0 g, ] LRy B B A 14 B
TR ST O (Y DL

[OCHET ] IR ER 54538 YAP 8] 58 5T 120
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BEERE 5 H S RERE B RRRET

I B R4S
TIHRAARER (GAFERKXKESF —HEER)

H B H BB oA 5 5 A i R , 6T KRR AR 70 M 56 i s JHR s I S A 7F A &
G R8RS 2 5 1 BB A B AEAE 25 e

D7k T 202491 H 29 ATETLHE NREBERGRRHMERE I B, 361997 Ao 2 s I At B4
FEUNZE A B 26 BT ISCTR A e A R R 0 38 1 48 28 )5 Lo MR sl AR R T 50 4 1 J 3 A T 4 B
iy o 0 BEZH I B AR ARYE A N ST WA T B i A . B 288 B O A S 2 1 I RURE X 48 DAX 77 .

g5 5 RN AL LA 428 (AR Be R L 152 (7 E AT RURE X 2k DAX E AT B o2 B A O % - 2 38 A ) %
35.5% ; Ik B SN2 Wibn i 60 A (CHL i JEEARE T (BL A 1 ST B A Bm o 55 N, #5350 T (FL 38 B P s 7 39
NPT TAE SR BIRRUE R R 26 4 ) s BE U ALE BB AAKS H 8k 14.0% , Horp SLE &35 11 A, B s
PR 18.3%, 5 FIr A5 i 25 - % B 1Y SLE JRE 10 36.7%; RA 14 A, B TR WA H 35 14 23.3% , 15 BT A5 T
A E RN RA 1 36.8%;AS 2 A o B B A BB 1 1.3% , o T A3 Wi A B B 1 AS BB 19 40% 5 PMY
DM 4 A, 5B BB RS B 19 2.6% , o A7 i A % FE 1Y PM/DM SR 35114 33.3% 5 pSS 12 A, i B i Al F &
(17.9% , 7 FIT A i 4 B 5 B 1) pSS SR E 1M 41.4% . X BRALAEA 1569 1 (E Be 8 , b 101 467 247 8RR X
£k DAX FE A7 0B P O 2 , 5 B ARG T 2R 6.4% , 3k BB B s AN B 61 N, it B 4 1 Jo A A R
3.9% P AE % B ARG I 38 K B T A8 ARG HH SR A7 A I 2 22 5 (p<0.05) o

510 A BB A RS A B g R, R R AL A S 2 PR -5 S50 A T R R A A R
it G BN AR LR B BT, 4 B B e B B A ke R e ., AErhE, KBRS 2%
JE BRI AN = o AR R DA (R 2 63 4 A B , 20 5 DL NHRE v, B2 a2 4o 2 A I ) L 491)
L0 2.8%,50 % DL I N, 3237 350 1 28 BE A 1) LG A 3.7 % o 3l 3t AT SR I 285 58 T LA HA 48 X KR
B A AT B BB A HE RIS 380 T 5 b B A I R, A R T A A
I, A DB vy U A AF SN UK, insiti BB Y i A, vl LR 3, WAag W, A B TR B2
PUB BUERANIGYT , B B B b 5 BT R .

(k] A F e B s % A

NS F TGP-377HIPLGA/B-TCP £ & 38
{22t % B ERRIE S M E AR R

FhA R RS
il K F MR ETR

H Y AT B ZEER IR 045 PR 35 P T TGP-377 76 B i 18 52 b B9 VE T, Ml A Bl 4 05 97 4
A S

D7 BEHR 15 F 6 H 4 £t e e 1 B 7Y 22 R, BERL AT =4 Rl B B 4L L PLGA/B-TCP 41 .
PLGA/B-TCP/TGP-377 4l (1341 5 ) o il 3k T AR 2 G RO SR AR A0 il A A AR . S 28 . B ) 2
JEVALFE G F B o SR Micro—CT — 4 E & A HE Y R B A O o RSN SEERHE 43, LA MC3T3-E1 41
A HUVEC 40 RS, 43R 28 10 BB A TGP-377 4H o FIFH CCK-8 37 £ AT 7 S G 24 e
o 20 ) B S 56 AE VAL TGP-377 X 240 TG 1 L iEFS L4 Ak S DNA T P (R 52 e o 38 2o 1 A5 T B S 56
Western Blot kil TGP-377 X P Kz 4 A i i 0 RN LB I 48 AH SG 8 1 3R 38 152 )
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L5 : Micro-CT MV HE Qe (2528 7, TGP-377 nl 3 i 1 SRAs S 9 - FEAE BE T R 4ERRT 9 . CCK-
8 LK B, TGP-377 7E 500 nM VK & T AR UE 40 i b5 . 96 22 20 Rl It i R Tl % 2 (/R , TG P-377 4%,
UL - fkRe 12 o AN AT RS S0 R SE 5 W TGP-377 2 e iU B A0 M e RS iR T o 4t L e 1
SRS AN EAU SE5 s TGP-377 32 0 41 g N DNA JEPE RN il K- o LA T8 S 56 36 B TGP-377 £ 2E P 2
Y A R J1 . Western Blot 45 5 i 7% , TGP-377 il i fi¢ #f RUNX2,OPN . VEGFA H1 ALP 45 i B 2 1 &
VEGFA Fl HIF- 1o 55 B 008 2R R 2638, A 2F B AR 487 2500

S50 : TGP-377 8 2 A1 T BB 2 RIS i A8 2 1 A 9858, Sk 2008 0 S 440 o 4 AR 0 757 PN B A4 0
PE. PLGA/B-TCP 32217 4% TGP-377 ] A5 R e B e e 1 142

[OCHET] TCP-377, BAZI TR B o, R LRI IRILIRY) , - IR — 45

£ & E £ R E miR—665 g4 K i Fii i = 28 fh g
RENEF NG B AR E

TR TR H FROE T A
Bl K F R ER

5 R AR A R, AR IR R AR 2B AR AL . b T 24 PR RN AR 2 i
FATOAEE (TME) , 55 F AR AT 72 I Y BA YT mE Pk

D5 A8 FH 5 B PR R 400 RS (ML) 0 I 40 5 ( MLV 75 B2 11 Z3% AR J5E (VD 5 47 miR—665 119 PLGA
YK R il B HM@PLGA/miR-665 3336 R 40 . R ARG A0 55 9 BEPE B 365 (A58 o PFAS HM@PLGA/
miR-665 # 1% F 45X} B W 4 AR AL i 52 ma) o 44 P9 5236 o0 R BRUBETRY | LA DP- Ak ek g 0L 1) 42 2B 0 42 4 P
TRITRCR

250 : HM@PLGA/miR-665 33 1% R R I A7 09 W B PR RSO M . FEARSR X 2858 A W) i 3 ek
AE T MU/M2 B WEZ LA E g, 2 E T M1 BRAE I T M2 44k . ok B HM@PLGA/miR-665 23 i E Wi 2
JL b 3 VR MG—-63 ‘B AR AR M Y 3 5 ERS NS M T . AEIA N, HM@PLGA/miR-665 i 1% R AL fig il
A S ) IR A2, R R AR e A O R OS HE R A R R AR A R T, B A MI/M2
IV 201 i B %R

2518 : HM@PLGA/miR—665 33 7% 22 40 3 3 8 15 TME v i) 5 0k 200 it st 20 308 o) B PRJRG DX 3, S s R AE
B RIEHRYT R B 7 .

[Set]  Zefbif; PLGA 99K RE T s miR-665 ;B AR 3 e (R 5 W 4 it

INR LB R TE B BB A E P AT R R

AR,
L E RAAANRETR

iECPNRES A= gy N LY 8k St PN & NN EWNDERLs S (SR IER i S E N:l1 K= g YT
PAE B A HLTR 1 ANTEZE , BT LA JOA SRR 7 ik o AR R BEAE BIF TS AR, A S A% R AE o
BUANE 216 S E O BT PRI 40 3 IR HE AL R ( circRNAs) & — AL ERZ A Hh 2 A7 A 1Y
PIRPEARZR S RNA 731, 1T LA R KPR BE LA giAis A i A e UA R v A AT B . TR, 28
H L cireRNAs 78 B BB F 7046 o B9 miRNA 20 7R LR 0 A i 7 v R i A E J8 35 cir-
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cRNAs )3RIK1E AL cireRNAs 1098 BUBAE W 1E 2 W AR WI AR S W) % 07 T HEA T 25008 , DU X B A
SE R IR AT TR
(CCHET] B BUsRAN s PRARRAZ IR s B A s BB

MR NS ERHE REFERFE R ELRFE ARG &R
BRI EEEEREST: AR GRS EZ S

K
L AAARIER

H 0 AR B TEHEAT R GEPE RIS 2520087, HeiehL s N B (RA) 5 32 WS Bl (F A28 B2 HEAR OB R
(PVA)IRYT B TRBAAMEHE R R 45 P 4T (OVCFs) M I PRACR 50 K AE

D7k A A LB JE (PubMed . Embase , Cochrane Library .\ Web of Science F1H7 [ 5 5 H1H FL Al 15 i 4%
LT A 2 2, U RA 5 FAREY PVAIRIT OVCFs IIAHRHIIE . R B K IEB T S IEAl I &
iE o ARG R RLLLEERITF73 H Oswestry BRAHE BT 0 70 il R A B . SR T AR ) AR i i
FX LB G T PE A ARSI . M R ARIE R LA A 4 2R

L8R 5 FA-PVARLL , RA-PVA [YH /K V85 I R 035 S A, i WO R S0 IR A 1) XA 2 e I ]
B o SR, 6B I TR ] AR S ZR B B B 7 101, RA-PVA 5 FA-PVA Z M W& 22 5. A, 4l
SR TEA T AR S DL R0 B i A s B RO 0 O A e e

S50 X IEE AP AR W, RA-PVA T LARRAI B 7K Y 18 T 38 L X A A 91 5 M B2 A 1Y) R S 2 i 1 1)
BEA RA SRR IELD  FRA T Fr AR ARAT B0 22 5 ot o 1) BEAIL X IR LA RA 15 FA-PVA BUZRCR | DL IE
HEH AT RS R

(CBEF] HERBUE A s 25380007 5 1 g PEME A T 4 1k B 47 s AL AT B 5 2R e [l oot 5 MEAAC 5 1
IEAR

REMARRELXEEETERENIRAKER

I EAEA A REE EAE EW T
HETH-ARER

H Y 81 RGN BRI (systemic lupus erythematosus , SLE ) 2014 f 85 1 7 8 BY I R4 45, o

T35 I BUPE A3 B F 2021 4 01 H 28 2024 4F 09 J 75 1 5% BE R R 2 B T 22 55— B B KU SR S R L g
B AR 50 2 UL b B3 BE ORI SERE 1) SLE ot B POk, AR A 1 88 BE AP H a0 i IR
Al A AT FL P A A A I R R

UL LA 77 ] SLE S, Forh, 31 5 S /b , 38 M BB , 8 9 e IE R . A A M I R
7R, SLE [ B i 1EH AV & 5 0 AR D BE VLR RIR (1gG /KK L fic | IS Ca . H SrhuiA fH M
RILEL, 227 TG ITHEE L (p>0.05) ; MR FE A (BUN) AMA C3FEH RIEH 458 & 58 A Z MAEEE
#2225 (p<0.05).

S50 SLE VB A A e W A B S i I 00, B DB FAMA C3 /K- A1 7T BE 2 SLE & - BT i
LNIUVERA PRI

(OCstT]  RGEVELLIEIRAE s B 9% B 5 B BT i

3
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Comparative analysis of bone turnover markers in bone
marrow and peripheral blood: implications for osteoporosis

Yin ZhouJun Cai,Chuan Jiang
Subei People’s Hospital

Introduction:This study examines bone turnover marker (BTM) variations between bone marrow and periph-
eral blood in osteoporotic and non—osteoporotic patients. BTMs offer insights into bone remodeling, crucial for
understanding osteoporosis.

Methods: A total of 133 patients were categorized into osteoporotic and non—osteoporotic cohorts. BTMs—C-
telopeptide cross—linked type 1 collagen ( —CTX), serum osteocalcin (OC), Procollagen type I N—propeptide
(PINP), 25(0H)D—were measured in bone marrow and peripheral blood. Lumbar spine bone mineral density
(BMD) was assessed.

Results: Osteoporotic patients exhibited elevated B —CTX and OC levels in peripheral blood, indicating
heightened bone resorption and turnover. 3 —CTX levels in osteoporotic bone marrow were significantly higher.
Negative correlations were found between peripheral blood —CTX and OC levels and lumbar spine BMD, sug-
gesting their potential as osteoporosis severity indicators. No such correlations were observed with bone marrow
markers. When analyzing postmenopausal women separately, we obtained consistent results.

Conclusions: Elevated B—CTX and OC levels in osteoporotic peripheral blood highlight their diagnostic sig-
nificance. Negative B—CTX and OC-BMD correlations underscore their potential for assessing osteoporosis sever-
ity. Discrepancies between peripheral blood and bone marrow markers emphasize the need for further exploration.
While peripheral blood BTMs have shown potential in predicting fracture risk, assessing patient response to os-
teoporosis treatment, and monitoring the progression of bone metastasis, the complete spectrum of their utility is
yet to be fully established. This calls for rigorous research to define reference intervals, treatment targets, and the
overall effectiveness of BTMs in these clinical settings. In our study, significant differences were observed in spe-
cific BTMs, with notably higher levels in bone marrow compared to peripheral blood. This finding highlights the
potential of bone marrow as a critical site for the study of bone metabolism, particularly in the context of osteopo-
rosis. The choice of bone marrow samples, despite its invasive nature, was driven by the need to explore deeper
into their role as biomarkers. However, we acknowledge that the selectivity of this approach, necessitated by the
invasive sample collection method, may limit the general applicability of our findings. As such, our study primar-
ily focuses on a specific patient group, especially those who have undergone bone marrow extraction for other
medical reasons. Looking ahead, it is imperative to explore non—invasive methods for assessing BTMs in bone
marrow. This could involve the development of new biomarkers or the refinement of existing detection techniques.
As research in this field advances, we anticipate broader application of our findings, significantly benefiting clini-
cal practice, particularly in the diagnosis and treatment of reveal bone marrow BTMs with less biological variation
and higher sensitivity. Such advancements will provide valuable data for clinical practice and contribute to the
development of more effective treatment strategies for osteoporosis and related conditions.

[Keywords] BTMs, Bone marrow, Peripheral blood, Osteoporosis, Bone mineral density
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2 MR Z IR F R B KRIENBITIREA R
BRI ESE &

KET
I BIARERR

H Y PRI 28 B MR BOE — R ZE B 7K Je T AR ST VRO B A BB A PEHEAAR F 465 FT (OVCF) Y Il

D5« [ 43 Hr 25 J HER BT T ARIA T B9 OVCF St b 34 Gil7E TR R BB KITE T
S X IR RS KL, 3% VR 2 o) £ B R AT R SR B K IR A . MBI e SR FARAT FARES 1 KL
KA BET I A PEIR ARSEAS AL 43(VAS) . Oswestry DI RERRATHE 50(ODI), AR F K A& M A o5 e BRI
LB HEAR BT O

G5B FRFT . PARIGH 1 KSR RBEVI Y VAS 70518 6.71+1.43 .2.41£1.26 .0.88+0.88, T A 7
0 5 2k 3 (P<0.05);0D1 4351l } 70. 44+6.54 .27.12+6.17 .10.18+3.95, TR 5 H1 B & 2l 3% (P<0.05), TRt
FE b R I T A AN Jr K 2 5 HE B B K e i e o A R R BE U IR K A T AR HE A B B s
(EETTS

S50 : OVCF AT 4 BE MER Y T AR B rh 8 & LB /K U AE b R 2R XBORBOAS R, R 28 o £ B A 7
TR SRR K R A BEA S K TR A R A A TS R I AT RE

(OCsF] 20 B MR BE A R ZE M1 7K Ui I e W P M A e 4 R

TR /N BT R REEEE R

FPAL AR ST
WP ESH R FEMAEREFR
TR A BT

H 1 < A5 J5 AR ey 30 1 e 25 2 P I DR 282 3095 2R i 1k 42-50% , i mT BE-5 27 il ek /D | FR R ot 38406 340
Ak RIE RV AT o ARG IR ST AR il a2 PR 25 /N BB A B £ 2 AR R

72 B 36 HUNEUBEHL A M DU, BE41 9 H o 1) SHAM 241 F ARALYIIF B2 k5 8% 4 5 2) Control (CT) 447
B TP BB YT 85 3) IF DK 25 L (VG 41) ZHAE CT 2 3Ll I 45 FL IRk ; 4) s k45 4L (AG 4 ) 7E CT 41
il 2SR SNk . RS 2 WIS B A S O . 5 RS B IR B, AT Micro-CT 73 B it & R 1
O, IFATH SR

ZE L AR S S 1 Micro—CT 23 HT & B, AG 20 A1 VG 20455 JE % B BMD %5 SHAM 20 73 51 F B 24 42.5%
(p<<0.05) F127.3% , %5 Control 20 F [ £ 32.2% (p<0.05) F112.4% ., #H41% HE YL 0 /0 b1 R B, AG ZH A VG
AR BN SHAM 2G5, 11 TRAP Je 0 8875 AG ZHH1 VG 2H A B 240 e 3 1 5 SHAM 4145 CT 41
W

e} 17 IR S 17 € (1 1 S = 1 R N TR = = R O e s ) 117 €67 G [ R 5 Sy L T = W I
T 40 L ) 3 P 2 A G

(OCHE] BB O 5% 5 sk
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HHH
# il K R E T

H 0 A5 15 2638 23 % 2 BORE PR (T2DM ) &2 55 S5 3 11 A BB 88 B R AE 20 AT , 2R3 DF &2 908 S IR
JHFERE P2, I IR DF BB 1350 B A2 TR AR AR 4l

T7 U ARG Ry — iR T TR . 9 A P R B i B e P9 0 W BH 5 2021 48 12 H 28 2023 4F5 1 2
RUBE PRI (T2DM ) £ 400 ], I rfoffl FRoa A2 2 (DF A1) 155 491, A FRva /2 2L (NDF 41 ) 245 1.

25 5L DF 4148 NDF 41 Y408 R e AR S, B0k o b v, e 4 F (SBP) B 5, JR R -5 LIEF A9 L
{H(UACR) %5 I8 5 K (FINS) 4= B LA &5 et 55 4 B 1) OB 2 2 T NDF 41 (P #4< 0.05) 5 Tl IfiL ¥ 11
H 1 (ALB) VB /NERUE T 26 (eGFR) U E FE (TC) . H ¥ =15 (TG) | &5 % B i 85 11 (HDL) IR % B g 55 1
(LDL) B4k I 21 85 11 (HbA 1e) .25 IR A (FPG) (25 8 C K (FCP) (N BERE I AL 2L (VAT) (R TR 4 S 4 4U)ig
i B E L THE DR 4L (P<0.05) .

DF 205 NDF 4158 5) & A= B & i/ Ko S (P<0.05) o DF 41 1Y fise Bl 42 3 BEAE K JIK (PINP) (g 2
{5 T NDF 20 5 I 8% 09555 . 25-OH-4EE 2 D A2 B i % BE(E il T JBes 1 BB 3 ORR R 5 %5
BEMTAEDF A (P1<0.05) . P EH52 (0C), B IFEERIREFI (B-CTX) , 5 — 21 £ DU JE A 25 i
(L1-L4)Jegeit# 22 5 (P $>0.05) .

KM DF kST fa 6 2 A« SBP, M7 AR I A - ALB &30 TE . & S IR % & (OR 0.942,95% CI:
0.906-0.979,p =0.003) . HR4& ROC Hh £ 45 2 fie B (E 7353 ) T{H=-0.5, ALB=34.9¢/L, 4 5 |5 i % =
27.5% .SBP=140mmHg.

SARBAENIHT) DF B E AL N2 R 4 B 35 B JBCR T RO 80 R B 2% 8 B B I TR
KAINEAL (P<0.05) .

SR 1 SRR T2DM 5 5 %) % A DF, DF %58 NDF S 09402l 88 22 | I8 i & B . 25-0H-
HErE 2 D AR A, B D B SRS HO 9 5 2.SBP S & A DF [k ST fE R IR R ALB A T 42
B W AUIG i & 2 A2 DF B0 AR 40 R 2R I S8 50 5108 < 140mmHg  34.9¢/1.,-0.5 ]2 27.5%; 3. BB T
JBE B 0 R KL 1 AT, DF & A= I ] R K

(OCs] 2 BUOBE DRI s Bl PR A2 5 iR s B 2%

BRELERRETREGESHERERIEREFER ERE R

LR 2 RN 2 ANLE R T E SN T N R R
"W EAR W EES S — B
VRET B Y SRR E SRR

H 0 WF 584 28 )5 SRR P TR LR GRS T BB A I PRAFIE B fa s R 2%

I B 7347 2021 4F 01 H 2 2023 4F 12 H 76 R 50 BRI 27 i v 22 5 — 1% B U B 2 BT BE 11
50 % LA B IR TR R A AR R A IO I R GERE AR 1285 B R4 T 404, 40 BT LU 28 7 A A8 3 I DR AR I B R A
(ERTRYNIEYER AP

SEL ARYEN A KHEBRAREGI A 165 GI5F G S Ik M TR R Bk A, JL P IR A 2 102 441,
A T BN 2H 63 5], 38 i AH M 2 BT 8 B AR #R (1=0.500, P<<0.001) \BMI(r=—0.371,P<0.001) .5 % (r=
0.175,P=0.024) . IfiL 1. & 1 (r=-0.163, P=0.037) .4 N % 2 i (r=—0.167,P=0.032) . C J [V & [ (r=0.244 , P=
0.002) . IgM (r=-0.217,P=0.006) 5 & Ji i #A A5 1 @ A M1 6 M . 0T Logistic [ 3 43 M1 & BLAE 3 [OR {E =
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1.342(1.197,1.506), P<0.001] K45 1ML 5E[OR {H[OR {H=7.039(1.824 ,27.158), P=0.005] . 5t Ro52 Hi A BHIE[OR
{f=4.304(1.15,16.117), P=0.030] . C 52 i 2 1 # [OR {=6.127(1.23,30.511), P=0.027 |2 /& A= F JoT i #4 1)
& 16 R &, 8 5 (BMI>24kg/m2) [OR 1 =0.067(0.018, 0.251), P<0.001] A1 /=5 JiR /2 IfiL fiE [OR {E.=0.099(0.013,
0.761),P=0.026 /& & B A I PRI IR 2= .
S5 AFWY R RS AE BT RoS2 FUMRBHYE | C s iy 85 A AT 1 R J2 A TR B b A9 T 6 o
(CCttr] AT TR SR B % B B B in s fab R A& 5 Lotk

~

MAFRBERTEESHEIIRERSWHAEXERR

XA E I
LA TARER

H 0 A5 B LE BRI 46 28 J 10 21 % B W 78 Ak S AR B AR o w0 22 ) P R G

7V AHF IR MR N A HE S bRV [ B P20 FT T 2022 4F 6 H 22 2023 4F 12 A 7E R B B RHME B 1 48 28 5
A4 o WOHE T A T 98 3 52 A I B A0 0 i i 3 LA D0 5 S A 4 0+ 500l , A 35 L A M 114 (WBC) L C
J R AR I (CRP) L 4R R -6 (1L~6) RIS 2 B (PCT) 45, el T P 200 Bt -H 250 76 5 40 - 5500 1/ s
BB 4 B s — R AEFERL(SIT) . SPSS I GraphPad K BEA T 4811240047 o

S5 AR B A G R o = o B BB A 2 (OP) 60 5], B ik 2 2H (ON) 127 ], T 40
(NO)37 . 455K Wox, WBC., SIL 5 48 28 Ji5 B o1 b A0 0 A7 75 0 35 FR AR (B . AH OGP 73 i R W], WBC (P=
0.021) . IL-6(P=0.044) .SII(P=0.034) 5 48 28 J5 ‘B i AN AE [ A7 AE AR DG o SRR 3R 7 25 70 b, — 4L 1)
IL-6(P=0.018) .SII(P=0.021) F1 PCT(P=0.020) fFfE 41 [0 22 5 . )5, ROC B/ Mr & B, ST 4 28 5
JR B A E HAT TR0 AN (L

S50 ARG I 0L RS DU A1 ] i 8 RE bR AR, X 48 48 S R B B A AT — R ) A 1

(OCs7] 2515 DUBANE R FEE L MR L 4 B Sy - RAEHE 5L

FISEM | BETER N B Ak & Brsi A MR e i
FfEEREBETHHIAME

53
TS ARER

H A AR 555 % (BGP) & T BRI J5 N 3w k(P T NP)XF B 5t G A P 1A R 45 B 3 (OVCF) B R
J& PR I AR

D7 HEH 20202022 4F T IR B 5 HERM T 28 B2 HEAR IS 7 OB ARMENR BUE AR (1) 200 4] OVCF £ 35 Ry i
FE G ARG R 2 VAL LB R R B 25 3 o SR S T — R RORE 3B PR AR BMI A,
DA RO B A AR 5 BE TAE 558 . BGP.P [ NP R E/KIRIEAR . KGR BEFIAL  Fisher
TUIRER L AT R R R 8T, FH A B AR A 20T Cox AR RYUEA T B 47 P& 1 2 R R 738, 3 DA
ROC £k iF4E BGP K P T NP X E-Jr-7 & (O F0m 4 8 .

455 :200 5] OVCF [ A T4 K MR IS ™ I ARMER O AR S5 BE DT 2-37 4 H 3 58 41(29% ) AR J5 7
KEYT . KRR HTA R SHE AR RIS 5% B . BGP P 1 NP)f® A Z T Cox Fb 3] [FT AR AY 25 5
BGP J P T NP /5S35 & 2 <7 f& 6 R % (HR=2.053,95% C1=1.128-3.734,P<0.05;HR=1.250,95% CI=
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1.150-1.360,P<0.01), ROC il £k 7> #r 45 5 575 , BGP P 1T NP K04 10 %) it 28 °F 1 A2 43 %114 0.794
0.911.0.964 ; BGP Tl 5 s (B> 0.474 , X 13 5% B RE KR 57 B2 43 0 R 72.7 % . 25.48 %P | NP 50 A 5 (B
0.685, X w7 7% B0 AR S5 B 4301 4 0.879..0.194

VHE X FE BB A G B, vl A WS I i s BGP A P T NP ZKSF- 1Ak B AC8f A8 28 1k, A
TSRO T RS I B e 25 TR it

(G552 I = 9312 /N Y A 2 i = /T = - R EE R =

AR IET T AL E R B FE A M R A2 BB T RUTT R L B

55
TN ARER

H Y« FA 28 fz BREEY T MEAR I ™ BOE AR (PKP) B 28 Bz Mk 5 AR 52067 Y 1 2 AR PR i B AR =033 97 6
P28 R B BT A T B A A2 FR B4 P I AR R

I3 B 2 B 2020 4F 1 222022 4F 12 A FRBEIA Y 89 191 TC i 8 i IR ST i A 1 SR B Ml Mol
A2 BUE T N AR YE TR 7 505k PKP 41(57 1) 28 B A 5 AR B2 467 N T e 4 (32) 1) WU 45 AL s 1 F
AR 1] | e A B ] A PR E AL R R (VAS)IE 43 M5 HE Cobb 1 S AH G 3T RAE s LA X £6 HiEhy
BTN

gL PKP 4 B9 F AR E] S a8 A B 1] 43 31 89.(0.7+0.1)h (4.6 1.6)ml | (2.4+0.9)d, 34 i K T 1]
LR MES IR, 22 A G F 7 L (P 1<0.05). P4 ARG ARG 34 H AR BE DTS ) VAS PE5
Cobb I ¥ H A FI 2 2 3%, PKP ARG AR 34 H RIA KB Y Cobb £ 5 28 K M = M N [ R 41, 22 57
TGt L (P ¥<0.05), PKPALARJG B /KIEE I 9, JCF b3 . 28 B 52 467 40 1 IR 5 B I, ab 3
B @G RAE ;2 IR JGETEAN S, JCRER A SS 1A .

BRI T IO 2R R A BT A P W HEAE A2 AU B 47 X B A R 2 ] 42 4 G 3L it N T A
SRR AT LI oS5, I PR I FH 3 T ARG ARk &5 A& AR BB R B & R T & .

(OCsF] B BREAN , MREME BT, HER S ™ BOY |, 48 R HE = AR

SRR E B g i 1 A AR M R 48 B 4 A AR
B FARFTRRES

55
TN ARER

LAY < 70 BT 52 W) S PR DR B T A P A 1 AT A T AR i A A Je T B A i Z B R, A7 A
KINZRAYZ H R Logistic [1J7 7347

Tk I 2020477 A 2 202245 7 H BB A8 g A P N AR 15 8 725 M1, B4 R WU A
PRSRALIA YT ARIEAT 1A TS AR 2 LI 430 5 T 7 8801 00 e =>4 43 Ry 780K A, 3 52 5] 28
BITRRAE 7 RUOAEL) , R FH BRI 22 10 I 673 {6117 2806 T8 1 £ 3 rP e % 52 14 Sy ki 2t 2 . 9
A PN AR AR TR B R R TE TR B TR E] PR EAR VE TR A K
ey AR HKIOER B KBRS A B B3 AR5 A5 B K e A S Ok
R HINZR L Z N R Logistic IR BEH ARSI BRI fER N 2R
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S5 OMLLFAEE AR TR FARBAS ARG TR B b 425 57 00 B 35 Mk 2 (P>
0.05), H /KB I AR T Bed 3 L SU005 B KDoA B R TR B OK TR TE AR LU 2E S 3 A 2
F R X (P<0.05); @ TT Logistic [FIH 7M1 7 MR LIS 728 AL 5 B oK e T AR BUE-AT el
U RIS B BE T{EAT B35 A (P<0.05)

PHE  BOK IR K IEE T A8 BORE T R G R R TR S PR B s M
WEEHE P 44 1 4 S B MEMAR SR AL 78 AR fE B R &R

(o] MECRSRAL , & BUBiAN , M A 4 1 B 3

ZRMEEREAREKE B RERSYafr +8hEEe
BB AR TE RHE R 48 (B 3T B AR HA T o

53
TN E ARER

H I« 50T 28 B ME AR SO AR (PVP)IRA- BB o B WA 25 9036 7 1A ol [0 908 190 -3 o st s P M A4 e 4 1
PrE B AR AR

D7k R 2020 4F 6 H 2 2022 4F 6 H WA 1 142 51 5 % 19 B JoT i A M B HE s 48 1 15 BB 3 1 S 5
XTGP B TR0 A8 37 461 SR LS A, JC R (BD9 () BE AL 6 45 191 R X HRAL . HR RSP 2 A e 1) AR o
WIE AR IS BB S B 1R R AR TR 4R R BE A3 WAy 7 oL BRI R0 o B B BN . AR R S5
1H 1A 34 R R ASAIITE I3 (VAS) B Oswestry L HEFS 545 B (ODI)ITAN 9 2H 1744

ZE AL AL B TR BE T B U B R 6124 H 3 (9.3+3. D)4 H AL AR S5 VAS 4 K&
ODIHE B F AR . F R (P<0.05); 4110 LA ARG 1 H ZARJG 14~ H 254 8112478 X (P<0.05), R )5 34
H 2255 T80 11245 L (P>0.05). WA 2 1 £8 35 9 R AN U 12 B 12 Bsf [) B8 K A 4 i 206 7 38 o vy, P 4L 1)
25 A G2 L (P<0.05)

WS A7 B TR1 9 B BTG P P B ME e 48 1 i 37 2 R AR 2 w2, B R ARk i2 2 i2 i)
IR I MR A s 200 2 B 1 P A5 . PVP BBAT 00 Ak B U0 A A M e 4 9 5 | 1 e 9 B LA
(R a1 ABATS A 3000 B B R AR BRAL, [A]ITR A TP B A 25 WA 7

(SCk] B BRBAS , BOME 4 4T, W 1)

B R EEXT TLIF #E 8] §t & AR 25 Bl 5 R HA B2 M4 55 I B9 52 0

55
FME R ARER

A - PRFE B BB ANAE X A B IEAREAE A% 1 Bl 5 A P TR S B 2 i A 52

J7 1 IR 23 A 2020 4F 1 H 2 2022 4F 12 H B2 Bt B Bh B U2 501 Bea A IEEARAE AR 18] Fl 5 A
(TILF )Y 97 Hol RGO 52 8 19 195 Bl M B Bl o 30 SR FITMIAR S B 2120 s BR AR 3l Sehat 22 2
Bt Mt , TR N R HEAT 20k U 70, G AR B e R SRR R R AR T T
ARISFR)AE o A A [F] B 6 R 4 1R T AT et 2 o e AR A7 A 25 5

GEOL ARSI LS 137 BIAT 5 I AT WAKRIE A8 46 ~ 81(63.3+11.1)% . Horpra 4 B AE W & 43 1], B
W RE PR 43 01, B BB AN 510 o F 8 BE IR 0 R AR R B T A A A8 357 10 £ 240 T AR 2K 73l
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“4(0.063+0.013) ,(0.072+0.019) . (0.090+0.020)L/L; IfiL 1. 25 FA 451 55 43 31 4 (22.1£5.2) . (26.7+7.6) . (30.3+9.1)g/L.
T B A o T T 40 L B A8 2 R I 2T A5 R I 52 AT SR 127 5 X (P<0.05), e %8 B DE R i i
T R R TG A B ) TR B RS R i 2 3 ) R (338.7£171.4) ( (425.6+173.4) F1(701.9£197.9)ml,
SR I ) H A9 22 5 GR T AE R L (P<0.05) 0 2T RN BN ARHE CE 8 TR (R] R R I 2T 8
A T 2148 L FROGT B T2 A I B b 2 i A e 32 3 S, Sl ST A PR 3R, B 48 B T (BRI T AR T Bk
Al AR

T B R AR AR B B B s 1T 18 2 48 o L T A 0 B 3 e R I o o A R o A R 1 2 52 i
R R T AR I B H i ) E B R P ER

(SCsE2] B BREAS, BEMERL G, BAPE S I

ZE2AMRFEE MUK ERIEHE B RERANEXIET R

RERE £ R KT I RERE AR Mg
ST K2 ARE

H Y - 3R & AF 2 BUBE RS (T2DM) F8 35 VO i B i LT 5 46 20 (ASMD) 5 B (OP) R AH ek

J7 ¥ BRI 130 9143 B¢ AT T2DM F 35, WURE X 28 ik (DXA ) I B %% 5 (BMID ) A2 DU BB % LU A
Jo e, ASMIT= DU 3 8 LRI A o /-8 15 2 (kg/m2) 4% TAE 3l OP LA OP 4, LA i 4 e — Fie ookt A
fEFE bR B ASMIFEIEAT Logistic 0119 3238 TAERHEMZE (ROC) 43 #7 o

45 L Wi 4 ASMI A 5 48 %0 (BMI) \HbA1C . eGFR 42,22 554 424 5 L (P<0.05);0P 20 (I 4F #
T2DM i .SUA TG . TCHJ5 TIE OP4 . Logistic [1JH43#7 7k ASMI [OR=0.447,95%C1 (0.221 ~ 0.905)].
HbA1C [OR=0.0.663,95%C1(0.476 ~ 0.924) 5 OP [ S7 52 i R 2K o HE S 2 Wi AR « Logit (P) = 6.256—
4.11xHbA1C-0.805xXASMI, ROC HHZk 4 #7 B , ARSI 4F T2DM F 4 B B An 1) R BU% Fe 5 BE 4r
WK 73.8% .81.8% , 4k F I M 0.832(95%C1 0.754 ~ 0.910,P<0.0001 ),

2598 : ASMIIE /D 5 OP & A= 52 1EAH J&, ASMIJZ: OP (1 81 2L AR 47 [ 22 %6 2 4F T2DM i3 by A 51T OP
5 A % S o PR 28 PPA I SR B P it B AP A3 LB B %) 2 A RS o

(OCHET] 2 BUBEIR , DU B B ALAE 5, B s b

2E BHRBHT AN EEAAY IL-6 KFTUH5R

MR RAR R F AR R =Y
FHRXKFEWEPTRER

H B BRI 4R 5P BB T 1 ) 3 o 25 BRI TL-6 K78 Ak, g S 4F 55 1k i s 1 1) B A B 1Y
JOREFR R LRI
J7 ¥ EEA B 2021 4F 1 H—2022 4F 12 H G HAF A R BRI 40 Fil4E#y>60 2 55 M B %+
] 3 BB B I R k), Hob 25 1 g Al B R A AE FR o (T {E>-2.5, A 4H) , 15 BN B TR A IE SR (T {E<
-2.5,B 41) ; B AMBIEAE IS EC LI AN A 40 B4R >60 % filt e B YEAE AR (C 41) . 3 432 4RI .t
F S PR S B AR TR R R R A I TE (g ILHEE RS R ) (N R R R B il R I R E R AL
I PR 2 WU AR (S5 B4R OB LA, 22 S 3 0124 25 5+ (P>0.05) . B C A Z i MVEREAR A
BB H AR MAE 1.3.5.7 d (9 MLIHREA , ELISA ¥4 W 1M 3% 1L-6 7K °F ; 5% ] Pearson AH 5G40 #T A
B 2 i B AR U145 5 ) 05 TL-6 K5 TAERYAISEME S 05% A B 4L AR 18 B b v) I A RE & A 1%
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LR 1 ARFET %

SR AL BAIRHET IL-6 KPR EST C4LBAREST A4, ZRWHGI#E X (P<0.05). A,
BABHEARIG 1 dIL- 6 KFHARF R E T, R IG R B W TS, ZEARIE 7 d IR R0 ARFTKF ;R
JE A B B2 1L-6 /KB B3 M T A 41, 2 F A 548 L (P<0.05) . MR, A B 4 &
F BB AR 45 15t ) 45 TL-6 /K5 T {E 3 5 A 56 (P<0.05) o ARG AEBEWIE A 41 4 B (16.0%) K& A4 5F
FAE , ALHE i B B g 2 1] | PR B R 1 ) o0 I 1 B A 3 AR (20.0% ) A I RIE , A FE il ek
Yy 2 ] JH AT 1 5 PR A I RE R AR LA 22 R SR TR L (x2=0.104,P=0.747) . A B 21535
A 21 (8.0%) Fil 4 4] (26.7%) T AR )5 1AENFET:, LT R LI 2 7 LR 1T % 2 L (x2=2.562, P=
0.109) .

50 B R TRV AT R RS RN 1L-6 7K 0, UL B B A E fR
A o AR T W T A PR A I B BT S RE SN, T BRI RE , Bl AR S A AR DL

[SCd] B BRBAME ; B a5 T RIEr B A 5 1L-6

BAEMTESLEREBREERN QCTHR

AR A 1k
IHABIARERR

H BRI B CT(QCT) I 45 28 {if Lo Ve R G P21 BEAR A (SLE ) 8 5 NEARE AN 5C 15 %% ( BMD) 1
HEE M.

J7 8 I VTR IR A B B B AT B 46 25 1 Lotk SLE 3% 14 491, JEAT A FIEE 5635 QCT A4 | [R)
HEFTRLRE X 265 2 FEA (DX A KA o I FRZead 851 (8 B R B A= A T G — 0 43 BT 3 A , 43 30 s <7 ) e
HE L2 ~ 4 BAMEMR TR TUE B 2% —IK

559 B QCT BTl L2, L3 L4 & HEK BMD A& -F-¥ BMD 455 5 DXA A Seit2# 2 5%, P > 0.05,
FRE QCT R 53 A B F 5 BMD Lb DXA B8, HLURN R (i AR PR AR G

S50 i CT( QCT) REAZIN it IEAMERA I B (A BUE 2 B, JF B B R4, i T Bk A 4 i %
PESLE 835592 B R JF Re R A 5 B AR i i 2k

[Cd] HEE,QCT, L& nT Lotk , REMEL RN , EME , M1y

T & T Ab 32 B B BE 18] 78 J5T T 20 R S i Ak 8
miR-126 L ZE /IR B LR

JA M Lk
TIHBEARER(ORERXFS —HEER)

H Y« 1 e 42 7 Ak B ) B ) 70 T 4 i A0 AR (Hypo—Exos ) i 15 miR—126 X 5 5t i A i /s BUE
A5 1 i VA 1 5 ) B AL

D74 RIS BB ) 78 5T T 0 i 0T 0 AT S R R S A B B S 0 75 48 5E Exos FT Hypo—Exos , ML 60
H C57BL/6 MEPE/INER, BEALA A Xt BRZH A AYZH | Exos ZH A1 Hypo—Exos 21 , BR X R 21 4h , A4y 3 20/ RV BR
B S R AN AL . 4 J8 )5, Micro—CT Rzl 2% 20 /N R B S50, ELISA 2 I3 B AR 259, HE 4 200
LA /NI, UG Ay R R PR Wl R I (TR AP ) % (0 Ko 10 15 4t U §% 3k, Western blotting 7 15 8 AH OC 2K
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1, RT-PCR & miR-126 ik /K-

25 5L T DA SRR G 4 Ak L 1 4 ] 5 40 i R 43 25 45 B Exos A Hypo—Exos, HBE#E MC3T3-
E1 40 a4 . Exos Fl Hypo—Exos #1882k 35 /N FRUE BB AR , H 55 Exos Z14H E , Hypo—Exos 28 /)N BUE BT B #
T O W BRI B SRS B AR S T BN R SO i A MR b B R A G
FHHTFR o RT-PCR A Hypo—Exos 41 miR—126 # 35 7K V48 Exos 41 2 3 T 1 , 38 11 % & miR—126 £ 4
FIFN miR—126 #5535 1iE miR—-126 AU1EH .

SETE « AR TV A B ) 75T A 3 Ao AP AR miR— 126 i3 B s AN RE /N BB S B
i, PRI e 4 Ak BRSO A B 1) 7 5 40 B SR TR 7 4 B A A — o 3800 1 o

(OCEET] B BE0R o0 T 400 Bl s A ; B BB A s miRNA

Rz AR R B K2 1T I RS KB 97
B BB AR R 48 B R R PR 32

Aith ik A E
THEARER(AFERKSS —WEER)

H B BRI FH 2 R A MER D SR04 T S AR ™ BB AR IR Y7 B A T M AR 4 13- T P I PR 7 3

T5 1 AR AE = MR AT S A S BTE BRAEAE IR Tk a8 RO FE A L EAT TR, IR T 20224 10 H £ 2023 4F
10 3 07 FH ek R A HEIR Y 5K E8 4T HEVR 5 ™ 08 RIGYT B LB AA PEARE AR R 48 8 3 o A3 107 49113 107 A
A, 5 3146, 2o 76 19 5 4E S 52 ~ 84 % T11 845 \T12 3544 (L1 36 441 L2 16 14 .3 8 f4i] \L4 4 45|, 43> 5IFFA
BT ARG 1R ARG 34 H X 8 PR THE VAS TE43 . Oswestry DI REFE 48 5L (ODD) IR , 78 X £k i Ll i
HEMRHTZ% 55 B2 S Cobb £

SEIL A R BIER S8 TR, 7 BIMEARI 7 A A i oK I B T, JC A AR It R kA R A ET
S BV s e . RAT RS 1R S 340 H IS VAS 23518 8.1+0.8 43 . 1.8+0.7 43 .2.0+0.7 43 ; OD1 43
R (74.2£12.1)% | (21.224.1)% | (22.5£5.1)% 5 B P HER T 2% 55 B2 53 31 4 19.743.1mm . 26.2+3.4mm , 25.9+
3.8mm, I BE 4354 19.543.2mm . 25.8+2.6mm . 25.1+2.8mm, Cobb 143514 18.8°+5.1° ,8.50°+4.2° . 8.9+
4.5°, RJa 15 ARHT A Geit25 22 57(P<0.01), R g 30 H 5ARJG 1 JE B TG 11225 57:(P>0.05).

S50« o I R M HER D sl B4 TR ™ B% AR AT g A M A 4 i T, T AT ROV 2 Bt
A T 5 R S s B 6 LE T A 8 AR G T R B /KB T e A 31K

(OCs2] ol R AAERDY T8 s S5 BB ; B AT 5 M U R 4 1k - At

RSN R BT R R R EEE RN

g F PR GEETEC
‘RO EH R FEMAERE SR
‘R HARER
FUA) < G J AR Jm ¥ B e 25 A i PR AR DL, et IRy Or R JCE 18 o AR Ak (R
RIF MR 1-30) MBI 258, CAEIm IR b2 1 T U M BB ARME 6T . AWFFEIIR ST
RESLIARAEIRTr BIJ5 JRril i 5 R AR
J5 ik K 27 HUNRBERLSY A =41, 41 9 H: )SHAM AUV IF B2 Ik G 4 65 2) B T4 (PXO 4743 e B
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o B T IR A FLIRN A sk A Sl e 505 3)iR T AL (TPTD ) 4% B8 FX AL A , 4 K B2 T VRS RR 2 A K
(20ug/kg) o FFELIAYT 5 RS B IR 54T Micro—CT VAN R B i 5 R I 10 -

25 FX 205 % B BMD %8 SHAM 2H F [ 24 42.5% (P<0.05) , TPTD 41 13 i 12 15 BMD %5 FX 4H T+
51.28%(P<0.05) , [A] A 45 FX 2 B AR FH A0 B50RN 1 /N 2 JEL B 35 A AN [R) 2 3 A58

G590 RE LA AR AT DA /N BB TS il B i SR A O, B VT I R 1 A 1

(OCs] B BRBRAMAE ; B i 508 s PTH B % B 5 4T

T E VL& B R BT XI7E Schatzker V. VI &Y
ZERBLEEBITTHAE

R R EE F PR AL
1T RFEFRERBEHMEER
2HTTPEHRFHEBIGKREFR

H i« b AT 1 K, AR IR B G BT i 2w A B BT H . 5 30-60 % I RLAE AR
[],60 % LA I & 45 £ E 1R I 51 1] BBAEAE B TGS B PR DG T 5 8 O T A Bkt , R B P B
PR FIH RN EE . A SCRERTHT AU AR R H R 2 AR B & B4 b i SRR

D7k WA 2019 4F 1 A % 2021 4F 12 A R Be 4532 VI A0 N B8 T ARIG97 IR 81 6 5 3 ]
ARTIFFE B9 ARRAEAL S : DAERE >60 2 5 @B % 1A Schatzker V BB VI BB & B ; OARJG F Vi
w1240 H o BB G T R AR AR VAT AL B SRR DG T X OB R 15 =4k CT,
2020 4F 9 A R 2w iy 83 O BRAR ) | AR FTAR 98 5248 2% BEBHPAL 5 41 43 83 (R H Schatzker 43 B9 F1 =4 43
AL AALE Bt TR AR R AT B [ SRS . 6T 2020 4F 10 H 2Z )5 By GHELARBI4L) ,
AR 2R A Mimics Fl Magics #PF X CT 5245 19 DICOM #ig 1740 1, A0 e & 15 A E N 5 5% T iR
M) TF- AR AT B P T w6 F 05 1 O AFZE G 1T B 1 f8 3 e Aa ) = 4k el A o B e
J&i 3D AT, R AT HEA TN T AR I X2 B AT IS . F AR B AR Y A mir Sl B 4 2k 47 52 7 M o A
Je R AR T O i B R , RS 3 A T 12 B DT A T it A TE 8, G g e-12 HTET 12K
2GBTS O YRR MOt AR R AR

SEI I 19 ) BE BN AR ST, FLrbon B2 12 4 CF- 3412 68.8 4 ) , 115 AL B2 7 ) (OF- ¥ 45 ik
70.4 %) o EXBETIET A 18.24 H o T HLEH B4 i) TF AR 8] 3B LR B R S5 12 H Rasmussen U 2
W WL TR IR . AR BTG 3 P RA R JFRER TR E 2R

S50 R AL B AR TR AT W W 23 Schatzker V. VIR B & B4 19 T AR B ] 3% 001080
RGBT .

[Ceit] BHEE RS EE5Yr 5 R

RGBT REE A ELIERS
BREIEEENEEZMEXR
4
ATREHKFREELS —E
H 1« B e F 57 22 IR AR AR S IR 7 2 s (MAFLD ) &5 % B B AR A e B R 22 (R AT SR AP R e .
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ARWFFE BRI A 2 BUBE PRI 1 MAFLD 58 5 AT 4T 4Efb 8 50(FIB-4) 55 % E K A

J7 il R W TR 55 AT T 569 442K A 5t BB R S E E 25— BR B B v YT Y 2 BUBE IR A T
MAFLD fEFEF0HE o SR IR B8 75 P4k I i I, WURE X 280 i 2 5, FIB—4 PFAk FF 47 4 AL FR R . i )
) SCAR IR 53 BT FIB—4 5 i 80015 %% BE I OC 28, (43 )2 40 Bt B 58 B A3 I R R VWS HE 2 e i) AR TR 3%

SR AEROEIRTEIR N RS FIB-4 5 RE 88 % B R AR LR . WA T oR S HIl = EE(TG)
>1.7mmol/L i}, FIB—4 5 I %5 BMD 4§ A1 5 (B=-0.025, 95%CI: —0.048 to —0.003), 32 H /£ FH P{<0.05.

LIS AR IE 2 RUBE IR I MAFLD 8 ARE, FIB-4 5 B H s % AR A R |, 247 TG=1.7mmol/
LV 4, FIB—4 5 B S 3 B 5L M 56 . R TG /KEn] REAE FIB-4 5 BMD £ & PR dE B4R . A
TS8R T 7E 55 TG 7K MAFLD £ 5 rh 56 1 %5 B il 5 i

(Ocs]  ARUIARSCRR W PRI i BTBifs (FIB-4 e S %5 B H v — e

BTN EZEEREREEZFTEMNBEUE RN
“B-B e <’ IEH

BFE IR THOR MR FRIE N FE
AaRFWETRER

T 5 B BN AE 2 — i DAB 020 R B SRS R TR O R 8 4 B A M 0 L 2 2 B0 W k1
SRR G H T . 4828 J5 B BB AN AE (PMOP) LU (91185 /51, H. 55 MEI 2R Bk = 2 800 1 18 G2 D E (GM) R A5 i
BB T RESZ 400 A SN PRI A OC . KR R WE 3l & 2% PMOP 1Y E 25 it , SR 1 AR A 5%
AN )iz SRR3R T PMOP A4 25 I B A LML)

771 : 10 JA % C57/BLO ME /N R VI BRBP S (OVX) IF-43 4 4 41 : Sham 41 \OVX 2 . OV X -5 3 B[] &k iz
S (HIIT) 20 F1 OVX K58 4228 8 (MICE )41 . OVX=HIIT 4 F1 OVX-MICE £33 32 W Fp A [A) 4 20 (H R
VL Ha b Aliz 8 T3 12 )8 o BfiJS , FH Micro—CTT A6 I 5 20 B 45 241 /N B - £ F1B R 25 4, 24 e £
(HE) A1 6032 21 £k e € (THC) K BB 2 20 rp B B 0 MR AR AR 0 B 06 P s A5 00 L B 0 4 A L PR 114
K 5 2R FH H&E T THC A I /) B2 R 41 25 52 e i 285 S 37 1k A 11 19 235 IR 4% 4 e DRI 1 2236 5 T IBG S
W B30 56 (E LIS ARG I 4% 25 /1N LT85 02 8 A L PR 7 19 e 3k o AR A AL/ B 2E 4T 16S rRINA 157 308 2 )
J¥ A R 3 TR AR B L F B N AR M ARk

2559 MICE 7] DL Z 0805 OVX A Sl Bk o HAKRINF , MICE 7T 5 35 238 OVX /N BB 2 Al L
S5K, BRI N e 38 vty K T R A R R B/ N RRECE N, MicroCT % 250+ BMD \BS/TV
BV/TV . Tb.N I Th. Th{H . 3% [ Jt, Th.Sp Al BS/BV A 3 T [, WAL Sk YE, HIT M MICE X OVX i 5
f)-E 421 RUNX2 FTOCN T R34 B a3 (R 22 S o Ge it 22 Lo MICE A g E AL OVX 5 5 1 B 4l
AU IL-6, TL-1B, TNF-o 1Y 22 35 FIHH 240 3G 3 5 . MICEAB R T OVX 5 T 19 I BE 8 3B 1B AIK L, B 1
B BB R 1 Z0-1, Occludin Al Claudin—1 B3 538 N , iz BE FILILYE 95 A KA. LA, MICE
6T OVX/NELGM (L A1 I T OVX i 10 GM 2 ffir . HIT W E R

2516 : MICE 2 3% PMOP BRI B340 T HIIT, MICE 7] B8 L% —8 by BLhil | 8 55 21 1F GM 2 £ &
S0 b B BRI LA R S A7 P A0 ) S RE PR R A Y91 B D OV X755 0 B 4 M 358 ey o 2k
W R 5 PMOP 8432 8l 7 42 (IR 4 fide 5

[CeEF] 4%/ d Fmim B E et H—a " HEE LB OVXU/NRL RIE 12 8)

- 65 -



IAEEFRETN\XRBERERS BV RERFERSUIRICH

les N 5% % CERENAT LHHEF R MR IGKRTT S

J& Y
TIHRAARER (GAFERKXKESF —HEER)

H A PP R ARMLES A AL GE C Rl Bh Xt I SHEGR TR SR A = M BT 2 2k I R TT 3%
1537

T8k« B 20 M 2016 4F 1 H —20224F 3 F 62 b #HHEZ G H & EAT S RKHE IS IS ET iR SE E AL
SE KL SR AR, A4 AR TH S AXME B AT 57 16 81] , B S WX ME A A PRI 3 461, S AR S XU A OG5 R A
FEMERT AL 4 1), 200 M S AKHE AL 15 f51) , 7 6 145 R 28 - W AR A, 10 461, S M- 47 8 81, A B 4 6
), R A B ET I AR F o LA NS LG8 CREA, FHorpHLas A ZHAN A 34 0 5 L 50 C R L9 A 28
B, T A B3 A A AR B A B 20 DX A , 54 61 B8 385 T8 i 48 F e IR, AR BT CTA JPA #E 3 ik e
T , CT VPAR EME R HEAE = ARE5H , BIBA e 5 50 ioHE = ARARET B AT RS RV 270 6 A ULEHE B Al G5 1%
B, i85k JOA PF3 .

S R YR R AR S B ETAROC I T BT, O HESI KA 5 , B A8 8 X R s M ¢ 4
AL AEHER RS TP IR B AL R AF . ARETZIME CT AW B B AR N AL S CEF A S XHERB A5 11
JEME S MR EET SR AR 9 191145 O 25 1911 24 451, JLrh L2 A BT A FR A 3 S8 I T R A M 5 AR BT P [
T, S8 A 100% , C 8 21 55 AR HEAE =5 AR BRET AELA 1) 58 %R 75% (72 #0/96 K , Wlds N AL T A g Y4
RETFART REMTF AR, CHE AL T 5 s = HRIRETRLA B RN, A 1449 8 58 AR AT BE 22 7
2, 8 9 FR 3 P B RXMEAE 5 AR BT [ A AR AR SR SR A5 AR, 2 91 B [ T K [ T BE . T A R M
SRR I 142 K0 82 44, 4G Neo 732 , RJGHLas A4 142 BURET 76 200 & FEME S AR, R S e 5
M2 i, PEA i Neo 0%, 5 91.5% (130/142) ; CRE AL TOMUAEMES HE, 12 ML S8k 2 Jit , Neo O 9% 85.4% , K
JE BB R i BE RS 6 H ~34ERITT, i BB ARG 3-4 A A E RS ARG X & R
R SRR AR WL A T 5 A UL DY [ 2 A 3R H BT L JOA Ty A B E R TG R JG ¥ BB E 25 .

THE HBFFARVLAR N RGBT LA S s L 200 HE 5 MR ET B, e TR SR AT S o &1
Gtk b HA RIS

(k] sihfe, B Siml & , SEME  AKHE, BLES A

MR Jack #2816 77 B BB AR MR R 48 15 B HT BT U5 1

Ja
TIHAARER (AFRERKRFFE —HEER)

H A 0 ek B Jack HERD 5K 28 5 1™ T AR (DKP) 3697 15 50 B A AE 1R 1R 455 P 45 37 (OVCF) i Ilfs PR
IR

J5 ¥ s B PE A 5T 2023 4 5 H 22 2024 4F 06 H 1 5 B BE R 27 55— B & = B B BHIBGIG 19 36 11 . &
OVCF B FYORE, Horp 55 23 49, 40 13 (9] s 4E 02 (72.429.2) % B 8 BE(H (-3.99+0.88)SD , Jii 2 (0.7+0.4) ™ H
KM R ik SR PEATIR YT, WA B AR il B R B R] LR AR T AR 2 d R JE 345 VAS,
JOA AFfE e B2 AR A RN 2R B A5 O
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DGCRS5 induces osteogenic differentiation by up—-regulating
Runx2 through miR—30d-5p

Zhi—hao Wu, Qiang Sun
BRI — R

Background: Postmenopausal osteoporosis (PMOP) is a metabolic bone disease caused by unbalance be-
tween osteoblast bone formation and osteoclast bone resorption. In this study, the moderating effect of DGCRS on
osteogenic differentiation and its role in PMOP was assessed.

Methods: The expression levels of DGCRS, miR-30d-5p, and Runt-related transcription factor 2 (Runx2)
mRNA and protein were determined by qRT-PCR and western blot, separately. The bone marrow human mesen-
chymal stem cells (hMSCs) were isolated from bone marrow of patients with PMOP or the healthy control. ALP ac-
tivity and bone mineral density (BMD) were detected to reflect the osteogenic differentiation status. RIP and RNA
pull-down assay were performed to explore the combination and interaction between DGCRS5 and miR-30d-5p.

Results: Compared with the healthy control group (n 1/4 20), DGCRS was down-regulated in hMSCs from
patients with PMOP (n 1/4 20). Overexpression of DGCRS induced osteogenic differentiation of hMSCs. DGCRS
up-regulated the expression of Runx2 through miR-30d-5p. DGCRS up-regulated the expression of Runx2
through miR-30d-5p to induce osteogenic differentiation of hMSCs.

Conclusion: DGCRS negatively regulates miR-30d—5p, and it up—regulates Runx2 through miR-30d-5p,
thereby inducing osteogenic differentiation of hMSCs, which may help to delay PMOP development.
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Effects of different frequency of healthy education on
anti—osteoporotic treatments in postmenopausal women

Zhi—hao Wu, Qiang Sun
AR — BB

Objective To evaluate the efficacy of different healthy education frequencies on anti-osteoporotic treatments
in postmenopausal female patients.

Methods Totally 373 postmenopausal women who were diagnosed as osteoporosis and treated were divided
into 4 groups (A, B,C,and D) . Groups were divided according to the times that patients attended healthy educa-
tions within a year. Group A: 83 people who had never received any healthy education; group B: 117 patients who
had received 1 to 4 times of healthy education; group C: 101 people who had received 5 to 8 times; group D: 72
people who had received 9 to 12 times. All of the 373 patients were treated with standardized anti—osteoporosis
treatments. Beyond that, patients were encouraged to received healthy education events once a month within the
year of treatment. The effects of anti—osteoporotic treatments were evaluated by comparing the result of osteoporo-
sis knowledge tests ( OKT) , a self-designed health—related behavior questionnaire, and bone mineral density re-
ports in four groups before and after the treatments.

Results Comparing to the data before the treatments, bone mineral density of all patients was significantly in-
creased ( P<0. 05) after a year treatment; the increase of OKT scores was significant in group B, C, and D (P<0.
05); the improvement of patients’ healthy habits was significant in all groups (P<0. 05). After one year treatment,
both OKT scores and the healthy habits of the patients in group B, C, and D were significantly improved ( P< 0.
05) comparing to the scores of group A’s patients. However, no significant difference was found in the OKT
scores be— tween group C and D ( P> 0. 05) . Comparing to group A the BMD in group B, C, D was significantly
increased (P < 0. 05) . Notably, no significant difference was found in BMD changes between group C and D ( P>
0.05).

Conclusion In addition to receiving standardized anti—osteoporotic treatments , healthy educations every two
months within the year can significantly improve the patients’ knowledge of osteoporosis, therefore improve

healthy habits, and thus enhance the therapeutic effects of anti—osteoporotic treatments.

Study on the significance of serum undercarboxylated
osteocalcin in the diagnosis and treatment of osteoporosis
in postmenopausal women

Zhi—hao Wu, Qiang Sun
R~ ER

Objective To detect the levels of serum undercarboxylated osteocalcin (ucOC) in postmenopausal women,
and to explore its influencing factors and its significance in the diagnosis and treatment of osteoporosis in post-
menopausal women.

Methods Totally 108 patients attending our hospital’ s orthopedics clinic were recruited from July 2015 to
December 2016. The experimental and control groups were set up according to bone mineral density (BMD) T-
score and history of fracture. Age, height, weight, body mass index (BMI) and BMD were recorded, and peripheral
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blood samples were taken to test blood alkaline phosphatase (ALP), serum calcium, phosphorus and ucOC. Statis-
tical analyses of these indicators were undertaken. Results The level of ucOC in patients with osteoporosis was
significantly higher than that of the control group (P <0. 05). Serum ucOC level was one of the influencing factors
for osteoporosis ( OR = 2. 806, P < 0. 05) . 2 Serum ucOC level had a significant and negative correlation with
lumber BMD (r = -0. 395, P <0. 05) , but there was no significant correlation with hip BMD ( r = -0. 248,P > 0.
05) . Conclusion In postmenopausal women, the change in serum ucOC levels closely associated with the occur-
rence of osteoporosis, and high serum ucOC level is a risk factor for osteoporosis. Furthermore , serum ucOC level

could be used as a reference for the early prediction and screening of osteoporosis in postmenopausal women.

Hyaluronic acid, platelet rich plasma and the combination of
both in the treatment of osteoarthritis of the knee

Huang Kaihua, Qiang Sun
B H—ER

Objective This study aimed at evaluating the efficacy of hyaluronic acid ( HA) and platelet rich plasma (
PRP) in treating knee osteoarthritis ( KOA) . It also examined the potential effects of the combination of HA and
PRP.

Methods From January 2016 to December 2017, 101 KOA patients who received treatment at Nanjing First
Hospital were included in this study. Patients were grouped according to treatment method ,and there were 37 pa-
tients injected with HA (group A), 33 patients with PRP(group B), and 31 patients with HA+PRP(group C). Knee
injury and Osteoarthritis Outcome Score(KOOS) was applied to all patients pre—and post—treatment ( 1,3 and 6
months) .

Results (1) At the end of the 1st month after injection, significant improvements in KOOS were seen in all
groups ( P<0. 05) . Group C had greater improvement in KOOS pain scores than groups A and B (P<0. 05). (2) At
the 3rd month, all groups still had better clinical effect compared with pre—treatment (P<0. 05) . KOOS sectional
scores in groups B and C significantly improved when compared with group A ( P<0. 05) , while the improve-
ments in KOOS were not significantly different between groups B and C ( P > 0. 05) . (3) At the 6th month, KOOS
improvement was maintained in group B and C and there was not significant difference between the two groups ( P
<0. 05) , while the improvement disappeared in group A ( P>0. 05) .

Conclusion This study showed that the use of PRP has effective effects on knee osteoarthritis for at least 6
months. It also showed that PRP resulted better outcomes than HA from the 3rd months. Furthermore, the result
suggest that combination of PRP and HA could potentially provide better pain relief in the short term compared
with PRP or HA alone.

Clinical efficacy of coblation nucleoplasty in treatment of
cervical spondylotic radiculopathy and its influencing factors

Huang Kaihua, Qiang Sun
B —ER

Objective To investigate the clinical efficacy of coblation nucleoplasty ( CN ) in the treatment of cervical
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spondylotic radiculopathy( CSR) and its influencing factors.

Methods 72 cases of CSR admitted from January 2017 to December 2017 were followed both clinically [by
visual analogue scale (VAS) and neck disability index (NDI)] and radiographically. Univariate analysis as well as
multivariate Logistic regression analysis was performed on 9 kinds of factors( age, gender, body mass index,
course of disease, symptoms, intervertebral disc degeneration, cervical central canal stenosis or not, operation
time, surgical segment) that may affect the clinical efficacy.

Results 72 patients had been completed the operation successfully for an average of 28 minutes (15 = 50
min). Compared with pre—operation, the VAS scores after operations at different points of time were significantly
reduced and the NDI scores were significantly improved (P < 0. 05) . No difference was found in imaging findings
compared with pre—operation (P > 0. 05). According to the modified MacNab criteria, 25 cases were excellent, 27
cases good, 17 cases fair and 3 cases poor, with excellent and good rate of 72. 2% . Single factor analysis showed
that the age, duration, symptoms, intervertebral disc degeneration, cervical central canal stenosis or not had sig-
nificant correlation with the curative effect ( P < 0. 05) . Multivariate Logistic regression analysis showed that the
independent factors were duration and symptoms.

Conclusion Coblation nucleoplasty has advantages of short operative time , reliable efficacy and high security
in treatment of CSR, it is worth popularizing application clinically. Duration and symptoms as independent fac-

tors should be paid attention to.

N—acetylcysteine prevents orchiectomy—induced osteoporosis
by inhibiting oxidative stress and osteocyte senescence

Lulu Chen, Qiang Sun
AETH—ER

Oxidative stress is associated with many diseases and has been found to induce DNA damage and cellular
senescence. Numerous evidences support the detrimental effects of oxidative stress or cellular senescence on
skeletal homeostasis. N—acetylcysteine (NAC) is a powerful antioxidant. However, it is unclear whether NAC can
suppress orchiectomy (ORX)-induced osteoporosis by inhibiting oxidative stress and osteocyte senescence. In
this study, ORX mice were supplemented with/without NAC, and were compared with each other and with sham—
operated mice. Our results showed that NAC could prevent ORX~induced osteoporosis by inhibiting oxidative
stress, DNA damage, osteocyte senescence and senescence—associated secretory phenotype (SASP), subsequently
stimulating osteoblastic bone formation and inhibiting osteoclastic bone resorption. The results from this study
suggest that NAC could be considered as a potential therapeutic agent for prevention and treatment of osteoporo-

sis caused by testosterone deficiency.

INcRNA DUXAP10 Act as An Oncogene in Osteosarcoma by
Binding HUR to Upregulate The Expression of SOX18

Guantong Wang, Qiang Sun
R ER

Recent studies have demonstrated that several long non—coding RNAs (IncRNAs) play an important role in
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the occurrence and development of osteosarcoma (0S), however, more IncRNAs and their mechanisms in regulat-
ing growth and migration of OS cells remain to be investigated. In this study, we identified a IncRNA called
DUXAPI10 by analysis of GEO data, which was significantly up—regulated in OS tissues and cell lines. In vitro ex-
periments revealed that IncRNA DUXAP10 promoted proliferation, migration and invasion of OS cells and inhib-
ited their apoptosis. We also demonstrated that DUXAP10 promoted the formation and growth of OS by tumor for-
mation assay. Furthermore, SOX18 was identified as a critical downstream target of DUXAP10 by transcriptome
RNA-seq. Mechanistically, DUXAP10 mainly localized in cytoplasm and could specifically bind to HuR to in-
crease the stability of SOX18 mRNA. Meanwhile, SOX18 knockdown largely reversed increased proliferation, mi-
gration and invasion of OS cells induced by DUXAP10 overexpression. Findings from this study indicate that In-
cRNA DUXAPI0 can act as an oncogene in osteosarcoma by binding HuR to up-regulate the expression of

SOX18 at a posttranscriptional level, which may provide a new target for OS clinical diagnosis and treatment.

LncRNA-DUXAPS8 Upregulates the Expression of CCND1 by
Binding with HUR to Promote the Development of Osteosarcoma

Qinjue Wang, Qiang Sun
mF T E—ER

Objective Osteosarcoma (0S) is the most common primary malignant bone tumor affecting rapidly growing
bones of children and young adults. Despite many strategies being used to treat this disease, the clinical out-
comes and prognosis of OS patients has remained poor over the past few decades. Hence, there is a critical need
to elucidate the potential mechanism that mediates the initiation and progression of OS so that novel prognostic
biomarkers and targeted therapies for treatment of the disease can be developed.

Methods Bioinformatics analysis and qRT-PCR were used to detect the relative expression of IncRNA
DUXAPS in OS tissues and cell lines. EdU, MTT and transwell assays were performed to assess the effect of
DUXAPS on OS cell proliferation, migration and invasion in vitro, nude mouse xenograft and tain vein injection
were used to observe OS growth and metastasis in vivo. RNA immunoprecipitation(RIP), Luciferase reporter as-
say, western blot and immunohistochemistry(IHC) were fulfilled to explore the molecular mechanism of DUXAPS8
in OS.

Results IncRNA DUXAPS was highly expressed in osteosarcoma tissues and cells. Elevated DUXAP8 pro-
moted the proliferation, migration, invasion and metastasis of osteosarcoma cells. High throughput transcriptome
sequencing showed that DUXAPS affected the expression of CCND1, and we verified that DUXAPS regulated the
expression of CCND1 at the post transcriptional level by recruiting and binding HuR protein in OS.

Conclusion In summary, our findings have identified DUXAP8 as a tumor suppressor in OS. Overexpression
of DUXAP8 may stabilize CCND1 mRNA by binding HuR protein in the cytoplasm, then affecting the prolifera-

tion and metastasis of osteosarcoma cells.
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Long non—coding RNA LINC00857 promotes BMSCs’
proliferation and osteogenic differentiation through
MDM4/P53/OPG pathway

Quan Liu, Qiang Sun
R ER

Objective To study the molecular mechanism of LINCO0857 in regulating the proliferation and osteogenic
differentiation of BMSCs in human bone marrow mesenchymal stem cells

Methods: 1. Transfect LINCO0857 overexpression vector into human BMSCs cells to overexpress
LINCO00857, and transfect siRNA-LINC00857 to knock down LINCO0857, and then induce differentiation into
osteogenic differentiation; QPCR method to detect osteogenic differentiation marker genes Alp and Bglap Expres-
sion; Alizarin red staining to observe mineralized nodules; alkaline phosphatase kit to detect alkaline phospha-
tase content. 3. Using RNA-seq method, screen the genes that are differentially expressed after knocking down
LINCO0857 in human BMSCs. 4. GO enriches the differentially expressed genes; KEGG clusters the differen-
tially expressed genes in signal pathways. 5. QPCR and Western blotting methods to detect the mRNA and pro-
tein levels of key factors in the signal pathway and downstream genes.

Results: 1. Compared with the samples of BMSCs osteogenic differentiation at 0 weeks, the content of
LINCO0857 was increased by about 2.3 times at 1 week of osteogenic differentiation, about 4.8 times of
LINCOO0857 at 2 weeks of osteogenic differentiation, and about 4.8 times of LINCO0857 at 3 weeks of osteogenic
differentiation. About 8 times. 2. In BMSCs cells overexpressing LINCO0857, two weeks after osteogenic differen-
tiation, the expression of osteogenic differentiation marker genes Alp and Bglap increased; the number of mineral-
ized nodules increased; alkaline phosphatase activity increased. 3. Knock down LINCO0857 BMSCs cells, two
weeks after osteogenic differentiation, the expression of marker genes Alp and Bglap in osteoblasts decreased; the
number of mineralized nodules decreased; the alkaline phosphatase activity decreased. 4. Screened by RNA-seq,
after knocking down LINCOO0857 in osteoblasts, there were a total of 374 genes whose expression changed signifi-
cantly, of which 228 genes were up—regulated and 146 genes were down—regulated. 5. GO analysis found that dif-
ferentially expressed genes were enriched in functional classification such as osteogenic differentiation (P<0.05).
KEGG analysis found that among genes related to osteogenic differentiation, genes in the P53 signaling pathway
were significantly enriched. 6. After overexpression of LINCOO857 in osteoblasts, the expression level of MDM4
and MDM2 increased, and the expression level of its downstream gene P53 decreased; after knocking down
LINCO00857, the expression level of MDM4 and MDM2 was down-regulated, and the expression level of its down-
stream gene P53 increased.

Conclusion: 1. The expression of LINCO0857 increases during the osteogenic differentiation of BMSCs. 2.
Overexpression of LINCOO857 in vitro can promote the osteogenic differentiation of BMSCs. 3. Knockdown of
LINCOO0857 in vitro can inhibit the osteogenic differentiation of BMSCs. 4. LINCO0857 mainly regulates the ex-
pression of genes related to osteogenic differentiation in osteoblasts. 5. LINCO0857 can further affect osteogenic

differentiation and proliferation by regulating the MDM4/P53 signaling pathway.
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CB2-mediated attenuation of nucleus pulposus degeneration
via the amelioration of inflammation and oxidative
stress in vivo and in vitro

Xiaogiang Cheng, Qiang Sun
R ER

Nucleus pulposus cell (NPC) degeneration is widely accepted as one of the major causes of intervertebral
disc (IVD) degeneration (IVDD). The pathogenesis of IVDD is complex and consists of inflammation, oxidative
stress, and the loss of extracellular matrix (ECM). Cannabinoid type 2 receptor (CB2) has been shown to be in-
volved in the pathological mechanism of a variety of diseases due to its anti—inflammatory effects and antioxida-
tive stress capacity. Therefore, we hypothesized that CB2 could be a potential therapeutic target for IVDD. In vi-
tro, we found that the CB2 agonist (JWH133) treatment reduced the oxidative stress level in NPCs induced by hy-
drogen peroxide (H202) treatment. Furthermore, the expression of inflammatory cytokines was also decreased by
JWH133 treatment. We found that collagen Il and aggrecan expression was preserved, whereas matrix metallopro-
teinase levels were reduced. In vivo, we established a rat model by needle puncture. Imaging assessment revealed
that the disc height index (DHI) and morphology of IVD were significantly improved, and the signal intensity of
the intervertebral disc was increased by treatment with JWH133. Furthermore, immunohistochemical (IHC) stain-
ing revealed that JWH133 could inhibit the degradation of collagen Il and decrease the expression of MMP3.
These results indicate that CB2 activation can effectively delay the development of IVDD, providing an effective
therapeutic target for IVDD.
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MEMHT 0y = BE R G 1R R 52K (P<0.05) o ARJ5 18,341 VASTE4) L 1k 245 I 3 oK s
AR FE 5 (P<0.05) , e A (B 4 X5 e A2 B T 4e 1 25 7% (P=>0.05) , HEL T C 41 (P<0.05) .
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AR5 8 JH 3 AP SR E LR H 2 255 (P>0.05) . 3 AR PE /K el R Mg /KRB RIS %
Z5(P>0.05).

2510 : SR PKP1RYT OVCEF BT AT BEAFAE— & Y SE IR . PMMA 55 5 4 R A 1 B 7K U8 3 3 1k
SRR Y], CPC SR B RNAR R R AR (H 2 87 80T Re AR TR -

B R R E S BT Eia T R
FRHALEREZ TG

FEE T, T, FMER
BT —ER

H I« BRI 28 B ME R IS ™ B AR A 7 B 5 B AP M A 4 1 i T, AR v B K U898 T 1) D PR % B IR
M

Tk 201745 1 H ~ 2021 4F 12 H R 2 B MRS BB AR (PKP) AT OVCF % 1L 786 4], 22 1% 1460
ANMER , Hirp 55 252 51 496 HE, 4 534 151 964 #E , 415 55 ~ 86 %, V14 75.5 % . S5 IR K A R a3 i G B
Waohish . FARSFEECTE X LML F AT, IREM , I 5825, 2R 0.759% ) 22 P4 7 A 6 0 4
5 AR 2 A R IR T BELAE PR T o 28 B ), DA A 5 AR [R] B A 57 LA 4.5mm Hhas TR IE , B AP
SREREE A (KO UR 5 ) P ik sk AT FOMEME AR R R 0. [l 52 R0R ek, 28 T /R R A
FRAEATAR HE 1 A A3 9 i DS A R IS /K 8 T, B HE TR T o B AR B K e B e 17 0 L 20 At
Bl JE R I A AR N A A

i AR AT Z FAR . 1294 (8.8% ) R BUE /KRB I IE L 448 K I 1B W07 50 A 4n
T HESF IR ZLB e T2 ME (55.8% ) s MESS B Ik N5 T 24 HE(18.6% ) s HEMRIBRB TR 17 HE(13.2% ) s HES R i3
U (52 ) 13 HE(10.1% ) 5 MEAS P A R A1 libfi (] FLB I 3 ME (2.3 % ) o BT 35 Fh Bk 2 IR Ji5 1 B o 22 36
T, ZXHREIRIT RN , AR TORE F .

SEIE B AR B  MER AL B K U T A AL s R RS 2, T AR R R A R R
IKVEE s (8 UL R o T AR TP i K U89 T s DA DY 7 1T 25 1 < AR AT 200 A B ME S R 22 A A B R
Al 3 SR i A A 5 MR ) B oy R AR s AR FORS i B0 B LR AR 5 B /K R A RIS B R B v R

BRI B TR RAREIAT F A7 Rk

RERE, FHE, ZTE, %
CERE A3

H B BPAf 2 R i B TR 2 (28 B A A BT A A28 B MEAAR J5 ™ BB AR ) Xof B oA P A A B 47 N A
BT

T A4 36 161 (36 4 ) R BN PEMEAR S T AN @ & 58 3 et 2 4 A 2 18 B (184 ), 4F
%63 ~85% ,F-¥755% . JK TAT & EHERBUEARIGYTY . B 18 B (184F) , 4% 61 ~ 84 % , 115 74.2
%o R FATS MR G M SIEARIGYT . RRTBE S ER AR A BAXEERE B RHENL. A BAFA
Brr A — 2l B AR SE A, RS 3 7% 35 BAT I PTE TR AN AT . LU 2 4l TR A5 R 0 = Bk
el HERHT 03 i B A I N AR B SRR A o TEAS 2 R T AR D7 XX B g A P A A TS
BRI 85 5
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B3%2%5

5L A BALAFY ORI B S ™ AR TS T 2R 25 5 (P>0.05) o AT A ZUHERHT | 03 = BE 43 3
19.8+2.1mm } 19.621.9 mm, RJ5 4 20.4+1.9mm } 20.2+2.1mm(P>0.05) ., A Fij B ZHHEMA AT . 43 25 BE 43
W 19.942.2mm K 19.742. 1mm, R J5 K 23.942. 1mm % 23.422 3mm(P<0.01) . BHMEARSE SR T A4
(P<0.05). AZHHEHFESG ™ Cobb fA AR A 20.5°+4.0°, RJ5 K 19.5°+5.5°(P>0.05) . BAIHHJ5F M Cobb AR
AR 21.0°+4.5°, R J5 2k 13.5°+5.0°(P<0.01) . BALJE M2l 3548 F A 41 (P<0.05) . A 415 /KIRE e 11 #E
(61.1%) , KA VAS PS> 8.7+2.2 53 , K Ji 2.2+1.3 43 . B H/KIRB TN SHE(27.8%) , RH VASIF4) 8.5£2.4
O3 ARG 211745 A4S /KRB IR B35 5 T B41(P<0.01), A B 418 # 1) 32 0L 2 8 0 il 35 1 22 5% (P
>0.05).

S50 0T BT PERE R BTN LG, 2 AR BB AR B2 28 Fe MEAR J5 ™ OB AR B e A 280 22 i 1 3
) B L SR o R A B K e B T e e A AR e s, S 3 P A B A 2 (R MR B 1 5CR

HEEEEEENESIEREMEEETURERAKRENX

FEE, FOL, A, IR
B R R

H A« WS A 208 P B i i B 2 A AR S R R 1 O 2R, R WLRE X 2B 28 8 SR i 4o o
IHPEHEAR BT ARG A R T

T ARBE 2017 4F 1 H ~20214F 12 7 2R H PKP JA 7 I | HEAAR He 46 14 5 37 (3442 MR1 5% SPECT-CT B
W) B 68 1], AE 1% 60~85 % YN A e otk . B R R A M sk TC B AMT B . AR YR
BREEXUM Y e MEAR ST ™ OB ARIGIT o 0 B 22 W HE IR A b 0 (Can - 5 A 1k I L 22 Rk o B
MEAR M BRI AE) o RETE % R A (DEXA) I Mg A2 0T (Rl 30 B8 B . HOm R BT
PUZH : A 2H (K HRZL) (B 4L Gt B4 4l) (C A QG 2S94l DAL (RIHME BT AR A 4l) . 82
A3 AT WL 2 L3 I 1 AR 85 1 2 MEAARC B 35 X 100% ) SRR K BRI E 2R

S R EAERS B RS FE T (P>0.05) , A BB IR EF A G ¥ E L (F=
34.839,P <0 .05), fEA5A A 2 f L A 415 BALM 22 R ST 2 (P >0 .05), Hoap P ) 22 R A ge it
7 X (P<0 .05).

SEVE < MEPAR 200 P BT o0 A A A TR, AR T B N A 0 8 e 4 S M
B 3 AR AR BRI RS LR, BURE X 22 B (SO AR S AR A o7 TEATAE” ) —Fh e 7 vk

Z AR ORI AR RSB EE BT R E S

Z A&, TP, RE, R
BT H— BT

H A 3R BB A A A R P B 3T (OV R ) SR FH 28 S MEAR IS 1 8B AR (PKP) IR YT o 4B AE (A8 Jr

4 JL AL
D7k X 201748 1 A ~ 2021 4F 12 H FEFRBE A AMEHE YT 19 786 51 (1460 HER ) OVCF 834 Bl 17 B¢t
PEAT IS HT o Hed 53 252 4 496 #E, £ 534 151 964 HE , 4F-1% 55 ~ 86 %/ , V44 75.5 % . Edhi It K M2 oM
s TC B AMIT o A2 2R BRSNS A AR J5 ™ B ARYAYT o T PR 2218 D HE 53 M AR e g 4 9
Clnn: B Rk e | 22 % 1k B MER I A5 ) o RS 2 BE ARG A (DEXA) I 52 B35 Ze i T
I 400 2 B o AR 22450 O 300 ) B B 1 ) (L TR < 0.55 ~ 0.82¢/em,, -5 0.71+0.18g/cm, .
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W AE RN ARG AR B AL . ARJF BE T RIS TE TR ARIT o

I AR SR AT 32 PKPIRYT o 786 19 (1460 #E) B F ARG 1R 2 6 ™ H ~ 54EREVI , 3365 H . K
KBV, 34 1 (4.3 9% ) AJ5 AT PR AEAE T AT AR L 186 511 (23.6 % ) JB 3 1 BRAR S HEAR FE 4 1k B 47, 75
AT PKP S PVPIRYY o MERFE & BT 3961(4.9%) 4T PVPIARYT o AT IR il AL 4G : 1) FRRAMG o ATAT
RSN 1A 1T e R BUE BB AAME B MR R R BT, 2) W E . PKP ARG, BT EKe
AR S SO (A AR AR T 557 , AR AT M ) 25 60 fmr 28 n , 38 3d 4% 5 | S AR AT E A . 7 ANk 138 in , S B4R
MER R & BT 3)E/KIEINE . B K Ue /NS 28 HER] £ 3 ik el A (8] 26 14 R 2% B0 T , IR BE BG40 30 M 1
FRBITIINS . 4) B BIBAE B B 1™ B8 B D0 BB AN 16 7 2 A R0, ZEAR R B L 5 PR o
Priv kA PRI RN « D& Bl sM . 2) REFIEF PGPS FURANEIT . 3) R 415
A B KIRANS . 4) 0T RN B KU 9 B LA D B T i & A . 5) SR SRR 5 AR L i
() FESEA R AR IR (B K A1 L

ZEE 28 BEMEUR S ™ BB A S 4B T HE B 3 A9 B R AT BE A8 12 2R i KR AN B KR TR B A
EPRAE I B 1T BE A4 S PR SR IBORE IR R X6 HE A 7 T B AR A

22 BN R DB AR FR AR IR 45 72 S X B ke 2 T 5 in B WL 22

FEE, FOL, A, IR
BR TG —ER

H B BRI 28 B MEAR 5 ™ S AR A K T B T R S HE U R R AR B 1 AR

k201 74F 1 A ~ 2021 4F 12 A R HG EHER S ™ OB AR (PKP)IGYT OVCF 35 3L 786 191, 32 12 1460
AMEMR . o 53 252 511 496 ME, 4 534 151 964 # , A i% 55 ~ 86 %, 44 75.5 % . B IR A R MG B G B
WM . X ZoR MER R ZBUEAS M BCA A G MY . TR A W T - /T 15% 282 HE;16 ~
30% 315HE;31 ~ 45% 388 HE ;46 ~ 60% 286 HE ;61 ~ 75% 189 HE., AT MRIA A /s « B YT HEARLE T1 fin
BUG b 2ALG 5 28 T2 AR i M ilg LR S5 S . B%ERA (DEXA) R  HE B RHm . 8
FERAIE ST TR R . X E IR RIS el OS5 A R 0 B2 B )2 S AR AR A G A T e i 2440 #T

gEIR R GRS B O . 1294 (8.8% ) R I BB K IR B I HE L o $5 B 7K U 38 T i 15 43
AN AMESF A L0B TR T2 HE(55.8% ) s HESS #i K A T 24 #E (18.6% ) s HE BB e 17 #HE(13.2% ) s #ES
M2 (HiFE ) 13HME(10.19% ) s MER NP sl ME (R LB e 3HE(2.3% ) o B E H R 2 IR 5 H B Rk 28
P E R, ZXEIRIT AN, AR TORIE . HeME AR AR BEVCIL , £ 41 B KRB s /0 A an T«
KR4 /N T 15% 20 6 HE (4.6% ) 3 HEAK TE 45 16 ~ 30% 20 22 HE (17.1% ) 3 HEAK JE 45 31 ~ 45% 20 38 H:
(29.5% ) s MEVR 4 46 ~ 60% 2H 30 #E (23.3% ) s MEAR R 45 61 ~ 75% 21 33 #E(25.5% ) o RHPE/KIEBRFE
A A R 40 R TR A7 — 2 R G A DG R 80r=0.75 6

SEYS AR R0 P2 B T RE XS 28 B MEIR S ™ AR T K U8 8 T 19 & AEAEAE — 8 52 .

A HRBE SR FAREGT EERRRRERESITHNA TR
FEE FOL, A, IR

B — R

LA« DAl 32 FIRIPE & Sl T AR 7 7™ 3B O A (1547 A9 10 30 728, R e Sz A Ik o 7 ™
B ST A ) 1 L IE N 22 4
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itk ARH L 96 I X L. IR 72~ 86 % V17854 o IR B th L 2 UHE B4
e [F) — AR — U L b B3 s B A A S I A R . ASUUR A T ARG SRR L AR (20ug/ B, B
TESD6 N H LGRS T E . WET AT AT 3 H BEY5 64> H B B % 5 (BMD) Al AQsHE br e
e, [RIRHE A R

LR ARG B Y 8 AR 3 PKP sl PVP BB TR o 4 BIAR R A MESS AL SUB K TR B T , 2 0 K
AMESS TN B K B T o AR oA 28 45 ™ B RAE K 2 o BT A B TR 5 P B BOR A [ R i
Zefif (P<<0.01) o FELOAMKIATT 64 H IS AR QIR F A A MEMCHT S -3, RS WAKIG YT 3 A, R AT
S AN ]I (P>0.05): 1677 6 A IEME 5 BEB0A 7RIS 5 (P <<0.05) |, TN 1 2001 8 B 2l
AHLE(P>0.05). 2 BAIKIGYT 3 H &6 AJa , 5iR7 BIA L, B AR AR ILTE B 85 3R (0C) Ks 1 BT
it A i A2 K IR (CPINP ) 836 Y7 T 1 5 4 3 (P<<0.05) 5 T BU SR B B e A 7 41 ( B—CTX) B3R 7 R JC
A8 (P>0.05) o A5 6 H 53R Y7 3 H AL, L B 852K (0C) B T R i 28 2 i HiE < JIK (tPINP)
I W R (P<0.05) o AN 3 ) (% 7 T S 00 300 11 B A e, 2o R IE A PR it o AR 3 B HL A ™
HARFF,

S598 0 T E B BT BOME A BT SR RS A KIS B TR T ST AR T, R T AR A
KB PTHI RS , HEA B i 2 4t

He R 4 B 3T A B3 6 7 7 RO I SRR

2 A HUE IR, TR
BT — B

H B« BRI B BT b PR ME A 4 P S S BB T R I R 2R

J7i:20174F 1 H ~ 2021 4F 12 A R HER S ™ OE AR (PKP)IGYT OVCF 5 3L 786 191, 32 M 1460
AMER . Horp 5 252 5] 496 #E, 4 534 5] 964 #E , 444 55 ~ 86 %, -1 755 % . HE KA (DEXA) 7R
AR . RIGATREHTUE BB AATARYT o RAPIR SIS LLIT Ay (VAS) , 19 25 i FIPF43, 16 3 he
TIVE43, At v I 5 B e PO B R i o o B SR AR Al PKP AR Y745, e BT Hog PR 2R

L R ISR A 32 PKPIRYT o 786 1l (1460 #E) B E AR5 138 6 1~ H ~ 54FplVT,F336.5 . R
Je PR I 8 G2 e, R 24 ~ 48 /NI BEE I PR 4 0 IRIE 3, S & M R M I BB 5K 96.5% . R J5 2
K ARIKBEVIIT VAS T4 B K T ARFTKFE (P<0.01) . KKFEVIF 5 ARG 2 KL VAS I T4 1222
5 (P>0.05) o 1R 25 IS 08 sh AR 11028465 VAS PEAM AL . ARG X A , e 4 B 4T i A 4 oy
FEWRE W . ARJG 2 K RIRBEDT B HEARTT v 0y 0 B2 BRI B A1 /5 1 Cobb A1 BRI A I 35 0% (P<
0.01) . AR URBEDTIAEART 6y B, B FE 51 Cobb M1 5 ARG 2 K i oWl i 26 (P>0.05) . A<2H 129
HE(8.8% ) A VB E /K IR B I 00, B 2 B ARG H B 240 R G S YR IT B i A , AT EANIE &
Yo ARUBEVTET, 34 61 (4.3 9% ) T3 B A7 16 B BUB 1 | 186 191 (23.6% ) F 3 H AR T AR A4 i 45 i
1, FRRAT PKP L PVPIARYT o HEIRF & 54T 39 41(4.9%) .17 PVPIRYT .

S5 M 28 B MER S ™ Y AR A0 v BRI LS < 1) B T i 28 58 S R4 PR I 5 2 ) 3R 11 o i B
FEBFRAARTR 7 53)H K B e s 5 4) B KU B T K oA 5 5) R 7 XA 855 6) B B A ™ S AR
TP FTB AR TT A AR 5 8) T AR A LU R 1 5 9) R B AFAE B IFIE S
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B BB MR IR 48 1% B W18 T B T RO A

R &R, Ko, 28, 3%
AR — KR

H A PP A A I 48 M B 3T (OVCF) B TBRTT AR

J7i5:20174F 1 H ~ 2021 4F 12 A RS MRS ™ O AR (PKP)IGIT OVCF & 2L 786 171, 32 1% 1460
ANMEMAR . Ho 5 252 51 496 ME, L 534 151 964 #E , 4F-i% 55 ~ 86 % , -3 75.5 % . # R - B2 A M el e
WM S o X 2R I CT R AT 7R « MR T 45 S BRI A2 | W B A N [R) A 0 ™ D |, 0 M B I A S 6247
HRETCEIE . MRUKZATR AP HEARAE TUIMAUER - 2 AR5 76 T2 B BRI il g L2 &5 . ik
PEATAZRE LR R 0 BB AT U A R B R A R e O e R e . BB R A (DEXA)$RR
R BN . LR A T TR R . R SE LU PE 43 (VAS) A HE i B2 0 5 B i A
Je A BEPEAS PKPARYT R, AR 5% 8 A TS BT S TR AR T M B R R 8% .

S5 FORWHA] 14.5 + 6.5min/HE, I 8.5 = 5. 7ml/HE , /K B HETE I 4.6 = 1.8ml/HfE . 786 14 (1460
M) BEARERE 6 H ~ SAEMITT, F3436.5 H o ARARJGEIMH B M, R VASITESr7.5 £ 1.8, R
J& 2 RFEARFN 2.2 + 1543, RIRBEVIN 1.6 + 1.273 (P<0.01) . ARJG X LA A, J5 46 B Jr oA 1A w8 B4 52 5
LR BTHEARET I E A SN 19.4 £ 2.2mm 2 19.2 + 2. 1mm, RJ5 2 K B %% F] 23.5 + 2.0mm & 23.4
+ 1.9mm, KRFEDT 4 22.9 + 2.3mm %2 22.6 + 2.1mm (P<0.01) . i % Bt 45 )5 1™ Cobb i A Hi 4 20.5° +
4.5° , RJ5 2 KM 12.0° + 4.5°, KIKBEDTI K 13.0° + 3.5°(P<0.01) . AZH 129 HE(8.8% ) A i B /K e B
T a0, R 2 GIA S B A 22400 3 R XRE IR YT i A , AR TOAIE F k. RIS, 34 61 (4.3% )
1A I A7 AE Bl BUBT 0 L 186 1911 (23.6 % ) Fu & H B 418 S A AR 1 4 14 1 31T, FR-UR AT PKP 5 PVPYRYT o
MEAAR P& B4 39 61 (4.9% ) , 47 PVPIBYT o

50 B BT AN PEMEVR AR P B T R I R — PR G TR, W B TR 5 AP0 E BB AR T 45 &
AT, R EE R R e St R H

ZEEEREORER BT REEEETARES

FEE FOE, A, IR
aTRTHE—EIR

H Y TR B BT A PEHEAR BT A A BT ARG YT A

J7 ik B BB PEMER BT AN G 45 ), 52 R IR —HEIR, B T10 ~ L2 9B, Hh 55 1049, % 35
B, AF08 58 ~ 724 P 64.5% 0 WiFE4 ~ 100 H 36,54 H o F8 3 35 7ot [ 14 g I F A L RN AR IR
SRR 8 A X DR, S ST PR B R o R X 2R CT R AT : AN AL A MR NG 248, I Zkfdifk . MRI T2
HAUZ A D5 M HiG s  HER N BRI R = (55 . % B R & (DEXA) $275 « B35 A7 70 35 B2 1 BT ims o
JITA BB 3R FH AR S TR MEAR S5 M OB ARG o R HPIR A8 28 LU IE 43 (VAS) | 1k 24 4 1T
57 TG BIRE I PE43, Ot s B o OB A FS o AR BE SRR AR TEAS PKP AT, RIS T A AE

g L ARG A 5E T AR, 42 BIAR S5 E 6 4~ H ~ 34EREDT , X 184 H o AR ARG & W i 281
O, RAT VAS PR 8.1+1.2 43, R J5 2 KEEARE] 1.8+1.0 43, KK FETF 1.9+1.043(P<0.01) ., 1kJ 241
FHPESr ti AR AT 1.8+0.8 43 F M RIAR ST 2 K1 0.3+0.3 43, AR BT 0.3+0.2 43 (P<0.01) . 1 ZhHE 1 0F4>
HI AR BT AY 3.3+0.8 73 2035 B G 2 KAY 1.520.5 73, RIRBETVIHS 1.5+0.5 73 (P<0.01) . ARJi7 X &k Ar, [E 4
B AT 0 ME A R B B R R AT HE AT L B 4 R 19342 0mm M 19.121.9mm, R J5 2 Kl 5
25.1+2.0mm 5 25.4+2.0mm , AKX VT 24.6+2.0 mm 2 24.6+2.1mm(P<0.01) . 4S5 Cobb fI AR AT 18.5°
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‘.’Z.‘ﬁ'%‘ifél

+3.5°, RJ5 2 K 10.5°+3.0°, K KBEVIF 11.0°43.5°(P<0.01) . A SHE(11.1% ) HIE KBBR8 T
LA AU MESH R LB T 4 M (8.8% ) s HESHER KA IB TR 1 HE(2.2% ) , BB Y TEANTE £if . ARGITCHi#:
FERNBR 2400 55 7™ T O AhE KA

S50 B BB A AR B TS S R e B AR N B IR SEIRYT ORCRE W TR T, SR 4 B
TS5 I B AR T I T R0

N—Z Bt 3 Bt S BR 38 12t 10 il S 40 Rz SR T By 22 AL MIBR R
S E RERAE R BHERE

IR R EE I N LB KR TR
AR —ER

FLAY AL S VR 2500 6, F Al 75 5 DNA S5 AN 828 o R Uk dh SO S AR I Sl 0 i 5
EXE RS A F W . N- Ol E P EIR (NAC) J& —Fh i R ST R . ARBFSE B e TR %
NAC 275 R L3 Ao 0 ] 4 A IO SR 1 0 s SR A i S2 AL DTBR AR (CORXO) 5 5 1) B TR AT

FE AEARWEFE T ORX /N BRUAT SIS AN R TN NAC, I BU w20/ )N B B 85 B il BB e ) ]
i SV B AT R A (SASP) YA AL 1% I

LR NACIE i ] A DNA 545 |1 2 0 55 28 M AR 5 7 i e R (SASP) , 1 T SR At - 240
i PR S, 0 R A L IR AL, AT 3 75 ORX 75 5 B9 B TR

B518 : N= L e 2 R 41 o) S A oA T 75 S AL VTSRO 5 1 04 AT LA B B R M

BT B R T R SRS ER S b EF AR TT R R /T
B BB A E T7 30 WL 52

FOA FEE ETE XN B KA TR
MR R —ER

H B o T b 246 28 J i T e e R 28 DI IR T gt 7 o 0 380 e Ok 1 S5 s e I 8 2 1 S5 L BT 1Y
IRITRCR

T5 i ECE A 64 A LA LB B R AN 1) 46 28 J5 1 TR B A B B AR 8 0 42, #5075 SR AN [A)
Shy A JBE i 2H (7 4 A AT A pT Al (D 2H) o a4 3R 97 A B AR IHE A% (25(0H)D . PTH, OC  PINP
CTX) % B Ha b (MEME %5 B AR BB 03 28 () AR d8 45 (Ca P LALP) SO R RV .

g SRIRITRT L, FIZHIGYT 120 OC PINP  CTX 1K (P 441 << 0.05 ) 5 FEAH: 5B 26 2% BE (i
BM(PY<0.05). 5240, DAIAYT 12 PINP . CTX HAK (P Y <<0.05) 5 JEAE IR 5908 95 1 1 5
(P <0.05), 5ZAE,DHKERNRNRE(P<0.05),

SEE T R 2 BT B BR GNIA T B 46 28 B TR PAIE BB A, I ok JB IR A b BT BT BB AR I
fRIHERS SRR E S SRR AR L, HAT BB ROE B AN RN D

(kR ] BT RN ; R ISR ; Hb AT 2T ;5% 13 5 B Al
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B2 By 466 2R B 7 2 F R M 1) 22 3R UH i 2B P R . F S 22

e R N R RIS o 2
BT EHREWERMN P ER

FIAK UL SZ2 T B SR W RT3 7 o SRS 3T 7, 2 AT M ) 28 5% 1R AR A T2

J7 9 < BB S0 A 80 1] 2 AF IEAfE 18] 5 2 HAE 82, 20 VAS I3 K oswestry JJ E B i 45 £ I] %
(ODD) o3 7 ab i 5 B2 K, BERL X PO, 23 5 (6 P AN [RI SR 6T, ] R 46 LU BT ) 14 .6
Jil 12 PSR VAS P K oswestry I RERERG5 K453 (ODD) PF o3 085 /K- 22 51 Git 22 7 3L, P<0.05 .

BEVE - WERITRR SR 1 FH LU T B8 SR B AT S50 2 AT IR) 48 5 H A J8 3 XY P RBCRI E e

(OCHER )RR ; AT 5 IEME ] 2558 AT

B RERIST SEERZETMSERTERBXES T

KA A
RN TS E I

H 1« o3 B AR 1) 5% 12 A8 7 A b 2 i R %) v B B g P BB A A T AR DGR T, I A2 P B B v
I7 5 A A AR AR LA O

Ty TR 3K 2022 4F 1 F 22 2024 4F 6 5 FR Be 42 52 JEHE [R] 38 58 HRE DR ~F IR T 10 R HERR T >
2.5 VU B35 B Rt 42 TR o R IHE 2P0 d BB AN IR TT A AL (Regular anti—osteoporosis
(RAL)) , RIBEZHUE B ANATT E A TERA (14]) o AR WAL E MR, 4R, BMI, BMD , & &
W KA A ] 28538 A28 A% B2 (Pfirrmann 53 20) S5 SEERFRAE SR T LLEC . [RIE A0 B AL 8 R URSA YT IRIT TR 1,6
H B VAR VASPES, JOA PE4), ODTIESY, LA K e 2Bl 175 #A i BMD, Pfirrmann 4344

5 R AR 3061 (55 : 13, 2o 17) ML B3 27 1) (55 012, 2. 15) o WL AR AR 1) AF 1
BMI . BMD . Pfirrmann 73 %% TG B & Geit2r 22 5 o N AL R E IR YT 5 VAS . JOA [ ODI ¥4 A ek 3% .
A IH] F B RALEEEAE 6 H B VAFRT VAS, ODL JOA £ F 140, 1 A6 (% BMD 1 F 14, W4 [ 3R Y7 J5 Pfir-
rmann ﬁ}?&o

SEIE < B I () R () 38 2 i BB IR SFIR T 1R [ B , 42 32 I I e B o A ¥ Y B B A RN BH AL
PRZEREARGERE o ABPUE BTG T & 5 A7 Bl T 18 2 M 8] SR AR 55— 200 5%

H1E T M B EARSHER S DR EAR BT Kummell f& 5]

Frafl R IR
f23k

B b E R

H Y e 78 M ASHEIR BJE R (Bone—filling mesh container , BFC) Fll 48 Bz MER ER 4 J5 ™ A R
(Percutaneous kyphoplasty , PKP) 3477 Kummell 35 I TS84

T3 1% :20204F 1 J] 22 2024 4F 6 AR MO BEBEGA 1Y Kummell 55 2 L3 1014910 Horp 47 6] 8 5 15
BFCIRYT, 54 B2 R I PKPIRYY o LR PHAL Y TR ] A rh g (Lt 8] B /K Je TS & IR EE 00, OF 3
fili S8 E PR BT 3 (VAS) (Oswestry HIREREfTHE £(ODI) S MERT 51 B2 B /K VB IS5 & IE o
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ZEHL L BFC 4L AETF- AR A A B BT K 35 5 25 F PKP 41 (P<0.05) , W 418 7K U6 1 5 | /0 1 R %
ZR TG E X (P>0.05), WALHE ARG VASTES . ODL MERTZ = & B2 J5 1™ Cobb M ¥R A T
TG 225 (P>0.05) . 1AM, BFC 411 /KR 15 U (7.46%) A AT PKP 4H(21.43%)(x2=5.3557,P=0.021),
PIL AR AHE IR BT RSP 1 22 F I 414 3 L (P>0.05) .

4518 : BFC #l PKP 7EIRYT Kummell 55 I BB A S0 MV 0/ 1697 I A IEMEIR S Y . BFC 7E47 50 T AR B
e ol AR g R AT K 8 TR A TR B S A

(OCsin]  BEFRMAE s 2 AR S ™ RIE AR ; Kummell 9 5 7K e 2 e

ZREEEREARSHEEEORERETT THERSEERE
111 B Kummell 55 B9 Xt Bk 43 17

LA X & BA W RAR A
BN RS ERRAAESNAE 44N TF,221000

H 0« 23 B 28 B HER B AR (PVP) FNZE B2 HEAR J5 ™ E R (PKP)IR YT TR 248 2 G e R 1 T Kum-
mel 13 1) 22 2 MR 30M: , BB RR B TF- AR ik i A i e .

I « B 3 A7 3R B 2018 4F 12 A %8 2023 4F 01 A W] R A PVP F1 PKP AT 19 53 A 28 R 45 11
] Kummell's 5 H 3% AR T AR I 208 52220 PVP 2H (20 451 ) F1 PKP 2 (30 ] ) . 3 2H 8 25 AR i — e
PR ELES (X RP>005), HARTHPE. #F58 e T FARM A (B /KA R KA Bk
Ve B s 3 LA AT A S5 FIR A B 17 B (8 058 5S40 1 38 (VAS) 1B 40 55 B e L T AR e A 46 2 (ODD P47
BEAR T RGBT T 52 A5 B B AE T 5 BE AT IR (1) Cobb f1 TR G B MHEAR T ARG i & Bl i B B 1Y
R

gERL ORI LR 2 R RS 2E B L(P > 0.05) . PKP LAY F AR K Bk & E K (p <
0.001) , BIFEL(p < 0.05), FELEZHORBEIKIE S0, 1 PVP ARG A o B KU ltw b, A & A
HAIERAE . VASFIODIPES> 764 i B] A5 378 4846 (p > 0.05) , (HFAR AT 83 2% (p < 0.001) . RJ5
WA ZEL A MEAA 155 B T Cobb A 294 BTk 3% (p < 0.05) , PKP 41 35 38 0 3% (p < 0.05) . BlE Al O ERS , P
P4 ME AR 150 2 T2 TR, Cobb F 34T, PKP 41 3B & (p < 0.05) o AU BT, 1 2H A HE (A 751 2 A1 Cobb £
ZR TGRS (P> 0.05),

590 ARGV T PVP AT PKP BT JC AR ZRE R A9 11 Kummell 995 19 26 2 M FIUA R0ME: , Lua T G Fh
TR AR I R

(SCsiR]]  Kummell 3% , B BB AN PEME IR R 45 BT, S HER OB R, 28 B M S ™ OB R

AT RE B X 2 F B & B E R TR BY 2 s A AE X 1ER 3

s R E
FIRARE R

FUAY < 8 S 5 28 A7 SR 11 R A S KU DR 3R, AR5 il B0 B2 e e S 4 J8 1 8 T s ) T 4=
FLHESE Z2 N R B AR, 35 B Ui e e 8 . W AR R SR B A

Jrik 12020 4F 6 H-2024 4 1 A B4R 160 0] XARSCIR RGO T 0 5 AT Ge it 0 i, 18
FEEAE N R A TR ISR D 2 o A e D RE AR S S 52 W) IR R 9 AR S A DA Y -4
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Tl I AR OC ROC 12k, FRREA 2 SCRY I Sl S7 f b PR R A0 A 22 R R B R BE B 5T 231 ROC 4k .
T 3 7 A [ R R U 3 i I T ASE AR 225 1) ROC il 4k o

53R 1 Z4ETC COPD 54 COPD HAZ i H 74 1 ~ 4 JEME Zc JB B S AN 2 A vl B % (8 T M
M Z A8 ER 2R BA BG4 8 L (P<0.001) o 2 A LobE B b jdi D AV TR A 1) K A R T
M (P<0.05) 0 3 B HEZIE T, B A G IEIE T Re s Al bk s AE B i N B R AR
25 HA G L (P<0.05) o 4 AH T ZAF Lt TC i <D et & A ME <R TR L1~ 4 19
ZAH EREE S 7 A8 BT E S T A Z [HA R A ST X (P<0.05) . 5. ZHZ lo-
gistics [A1IH47% FEV1% PEF%55 2 N R & S BCEAE AFATE 5 5 T RO 520 K2R (P<0.05) o 6. 285 Xt
2 37 5 ) DR 28 0 T 6 5 4 400, 43 i) R S AR BB AH DG IR A TN 7Y | 2 PRI G A A, 7 2R
RAE AR PR 5 L1 ~ 4 A8 B 390 A0 A 30 0 B 285 BE{E LT (ELAH G (P<0.05) , 55 Z (B JC W] i #H G (P
>0.05) .

258 1 B AMED A1 COPD 1 GE T BUMAME | 22 B ST 22 SR 0 H % W TR, 2 B Lotk
w0 IR SRS A 2 R A BRI W T . 3 FEBAE TG COPD v, A I i < Ty e A vl 45 A/
ST B K S R AT BE TR B i N R AR R T o 4 CEAE Lo PR IR E S T e DA T e 1 A A
BN IR L1 ~ 4 F0ZC B 3004 B P A RIS A8 o 5 i3l R ) BB A 2 PR 25 N 6 i 6 4 T 4SS 70 3%
A B2 W e, H v 22 R 2216 T00IASS 50 912 W 400 (L o o , 07 36 J A 30 W] s — 20 - o000 4% 3 o7
B 1 TR

i R B B AR B E BRI
R AR R

L A E
FAARE R

B PRIE h B A i O S AR B8 B AL B BB AN AE i b 7 A B PR 3R, D A T 00 b 2 46 e i
NI HE LAY KR A AE B oG M AU 1 1) e PR P ASE A LA I B s RS 1 VI S0 A 26 v B A
SiE AU A4 P 28 AR B 1 R BRI R, R s A 3 B 5 38 A6 A 0T 25 TR 5 7 LA X MIBT , i/ i
HH AR AT XU

T7 vk AR BB A S HEBR PR AEISCEE 2021 4F 1 A -2022 4F 11 A THBEE T RHUA T T B R 5y
AR O REARI A SR SPSS 26.0 A AT 8 0T 5 G s tHOCHE 73R H Pearson 7347, 44
5 L1-LA4 (-2 5 5 FEAE 7o e i s B 28 A e e M 31 18 2 BE (AT 35 ARG E &R (P < 0.05)
(PR WAL TCRME RN S04, -9 L1-L4 09734159 BE A 2 0 PR 2800 220 PR AL A 58 3 1 35 85
(BLA 0 ST 5200 PR R 5 04 5000 AR AT A 1 BB A e 70 S P 2, AT B R 2R A0 A, AR B AE S i X
(P<0.05) K Z K HAZRRHITZHER Logistic [M1IH 731 v R 48 B T 5 LR BB E AP TR BUB AN AE
BT ERE RZE . R A R Studio 44 car, rms,pRoc, Hmisc F54) & T H 22 4 - 5615 R LR W BB A
B TG P XU 114 91 2 P S0 ABE Y, SR JFH A2 308 AR ARR A 1l 2 20 B B T 0 B 7 , 22 i A v it 4 S i
A B HERRE -

5L R ) R R B 4 2 on A M A 25 2 R Lot BMI AT B AR 2 b 22 A7 i DG 1T R AR
SEE (R JREEATE 2 M B8 8 e 2 M B 800 % B W R AR A A S A B PR 3R o AR IR R T e MR 2 0 Jie
By 2 P AR AR A I S S G DR 2R o GINRI AR 2 005 30 122 (B AR i T f B PR 3R

S50 oME R AR BMI(E S ARG GE AR R D KT 2 b 8 AR 0T S AR M B8 B AP AE o B A e
IR STAG I PR, I LA A S 1 S50 v 22 AR TR OG0 R ORI A8 8 A7 B TS A XU 179 91) 2 PR 000 A5
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B, HEAh GNRISERE HP @AF B O 1 98 2RI B 35 O 108 0 JEE AR AR Py S PR PR &R L DR PR e AR
TP R A M B B R I S R N 3R
CCHEA]  BE TR B BBAME B % B KRR 51204

HE QR A SR EE RIS S B RGN
T A R AR 57

%A
HAANRER

H i) AR 5E B T E A LoPE BRI REFR A (Pelvic Floor Dysfunction, PFD ) 5 3 H1 Z0JiE D B8 5 5 %)
B T SR A B4 T A FH 8 Ao AL AR 2% >0 S A S T AT AR | LA Ay 2 AR L M A fi B A BB AL B 1 PR A
TH.

D7k ARBESEE i 4 B 2019 & 2023 AR MIAE TR B2 10 24T PRD BB E BORL, SEgh AT 358 fil L
WG AT I AL D REVPAl T EL X S8 38 I A WL IR 7 it DR R AR I S 4 s 25 1 It T 2 B2 R A 7 1A, O R
XRE X Z MU (Dual-energy X-ray absorptiometry, DXA) I & H 5 195 % B . il Z a2 B RIE #7458
PRI RE S8 5B RS Z [ B O R , I g WA

S50 W L TR A PED B B BN A A A R A IR B 42.5% . ZENRNLIA 7 R ass R Ok
AR R B DL S A A TR Y S BB 9 R A B ARG . 2o A T R, AR
WL g #0855 (OR=2.11, 95%Cl: 1.35-3.29) Fll jR 2 2% /™ H 2 B (OR=1.89, 95%CI: 1.12-3.18) J& 5 B i A
AR RS T PR 2R o T I S PR 2R A N7 A TN RS R S0 BAS R B T R A A TR e, AT R R Y
THURCE AR S

G590 AR e - H 2 B4 PED B E BB AA & A8 B S B0 R 2R, SRl RS A TR B IR T
X B BT SR ) B g A 1) v AU AR, DT R BB 80 T3 77 RIS 7 1 i, 80 o 4F Lo Ve 2k
TR o ARG — PR IS DI BE 5% 58 BB A 2 (8] (4 2 W2 L, DL R e i o e g &
i PR S e

(OCHIR] AR T RERREAT ; B TUBAL s AT Ao s TR ; 51 26 4]

FEEMBKRAZKRFRMEERRTEAR ST B RERTE
R RN R 5P B 4T

B P kA B
M P ER

H 1 TR 15 B ARG 28 B 2R I HEAR BE R (Percutaneous Vertebroplasty , PVP) V&7 B Jit g A3 g
FEEAREAAR e 7 1 B T i R 7 28

Dk A 41 B IE B HZ R T ARIA YT B9 BT B AR B BT A J0 A A s 4 P T R 40 R
(23 4)) A7 TR EALKG PVPIRYT s X IR (18 1)) , BAalif 28 B EAA IS ™ BUE AR (Percutaneous Kypho-
plasty, PKP)IAY7 . TR F ARG ORG24 h 1A ) B HIPIR A8 B 4LL T 43125 (Visual Analogue Scale,
VAS) Fll Oswestry 3 € [ i 75 X (Oswestry Disability Index, ODI) PF-43 #E A7 39- 4, ZE M7 X 26 B L
Cobb’S {1 FRAERT 2% 1 FE , I LU RSP T AR B[] A s o Bl S A3 e 2% o
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g SR AR, ARG HAL VAS $F4> K ODI PE4M4 R 98, S HE BT 2% 5 T Cobb S 0 38, 2%
A G L (P<<0.05) 5 AR S5 AH [R]85 R 48 45 P 20 18] b, 22 2 38 o4t it22 0 (P >0.05) . {H
WLERZH TFAR B[] A H s A B R A B 2% FH /01 X B4 (P<<0.05) .

458l TR E NS PVP IRYT A Bm A M 1 M P 2 P 3T, B o] LA & i T sk
PriEa i B v LUR T IR IG 30, ST DA 96 T AR B 1] (k2D X 2R BE S B0) s iay7 9 .l ad e
B, F RIS PVP IGYT B TSR 1 M A 1A 45 R B T B IR 2 5 PKP AH ] B I PRASCR: , 43 300K &
ME= B B I B HE G e, HAEBe 2 /0T PKP,

BREMRE BT RAZ SRR EER T

SRR, B P
B ER

H 0 R I697 R MR TR AL A I AT 24

T7HE K 90 44 U MR B B AN IE BB B AL M X IR S 258 el . X IRAL 28 T E B i BT s B
D5 A B SRR AN B I6YT P AR RS 12 A FREE A L. WSS B 5 RYT 6,9, 124 AU, 2 N R4 )
B R R A

SR HETHANBEEEE THSIRITIH AT E 9 MH 2R A5 #E X (P<0.05), 121 H
R TIRITHI(P<<0.01) s X AL N BB B9 B TIE SRR HLER IRIT R 12 D H 2R A gt 2= 2 (P
<0.05) ; A A1 T U ARET IRAL IRIT 9 12 H e B MGE A 22 5 (P<0.05) . B HABREEHRY
RITAT LA BT 6 M AR BB R R A ST FE X (P<0.05) 36575 9. 12 H B3 & TRl (P<
0.01) ; XJ BRZ N A BAS R S5I6I7 AT LA AT IE 9 12 N H 2R A G824 X (P<0.05) . 4118 J7 441
B RA IRITE 6.9 120 H Bl RS 25 (P<0.05)

SEIE R FRALAR LU, B 7 VA7 I 5 i S P i ] U B O A R

BRERESITHNPERTHAR

AR
WP B R A

FL « TRABTFE R B AR S M A 36 T VR T, A i v 32 114 1 A7 28 488 1AL 1) JE B A

Tk R GUR B R BR 22 SRR O T 3T BB BBRAR B9 IE , 0B O DU AL o WA i R 1 R
TRIGTT B RGN A S0, A8 TR B AL AR E | 25 IR (FRABHEF (i B Sl I AT Il
W) SN (AR O E I — 5 ) Bk MEERERGITIRSE . WERE IR RS AR ARAE
AR RIS B T R AL

SR R BRI B BN P E TS T RAFROR . TR A A e AR 1 R Al A R A [ E T,
N IR (R SRR A7 T IR ) PR B (I 358 ARt , £ EF i A s AN (B i — 5 . 5 28)
RETF b b9 22 20 317 5 B 5 w81 MRS 0 B8 L 03 28 2% ML 4 2 A B T G R R UG 36 . 25 57 ik
LS, BB PR PTG e A TR R

G518 P B IRY T BB AL R B T AT SRR IE S, 2R 7 ik D RIVE L BE AT e s A DR R 2 1 f
o (AT R — 2P I R B I RIS, WA e 367 7 S SR RIBLAD , o R AR 1% Uk i) )32 192 ]
PP IR SRR o [RIIE, RIS i YR 25 G, O AL, oy s SR AL SO0 iy 7 iR 55
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E T AKT3-RACT1 S EEHRITERIFGFiaTELR
B R EVLFI 8 3

KA H
M P E R A A

H A BIF 5 R A 790 X6 40 28 J i IO A A BRI A3V FH IR R R & 706 AKT3-RACT 3 fi 1) 1A
TAEH

5% KRB HL 200 TE 5 X BRZH (13 1) B U i) £ 2053 1), 2R FH U BT SR 478 63 12 7 °7 46 248 I
iy K FRABE Y, 8w Ji DA I B Xof B 20 A 70 o] 4 4145 B 3 IR BRUBG EASE Y . i A58 B KRR AR R A 45
S A AR L T e 2 R B IR R AN AL, 10 H/4 i R A U P L R AL % I 1.08,2.16,
4.32g/kg(WAA= 25 3 f 1) HE B 45 T K BB HITH A 0, Bl JRE R 4 20 4% HE 0.5 mg/kg 2 1 25T K BB IR 1%
B, 1R/, S 8w, ELISA IR & ki E B 45 K \TRAP VBRI K BALP K-, WUHE X 2153 FE AU 7 %
HE OO B A 02 DA 2 B e KA W EE R KN T, HE Je €8 A A i 41 40
F2  RTq-PCR I E B AKT3 K RACT mRNA 7K, G B bkl i I i e AKT3 & RACT 25 Ko

AL 5 IR N IR LA AV M B A 2R IR P R OBALP, el B0 A i i B R A R (W
B KN, BB AKT3 mRNA K26 11 5 35 B IR (P<0.05), 1ML TRAP B RACT mRNA J 28 11 35 T =
(P<0.05); SHERILL LLH, 15 R A VG b s 0 e 4 R BT I R A A il 7 1 5 R VB IR P R (BALP, L
B SR SR KT KR KR ST, BCE AKT3 mRNA & 2 3 715 (P<0.05), IfiL 7 TRAP %
H RACI mRNA K85 1 1 35 B AR (P<0.05) ; 5 il TH A5 AR S 28 LA, B 0 45 790 v o ) ek 2 o] € Jl
FRAEMZ MG B 55 3R BRI R BALP, RCE B0 & 8 VB KRBT W R KT, R AKT3
mRNA K [ 5 FF & (P<0.05), I3 TRAP BB RACT mRNA J 75 [ 5 FEAIK(P<0.05) ; 58 W14 45
F R 2H A, B 0 A 70 e A e 2 BT B R AN A IS S R B R BALP, BB S BT
e KA WIBE B K T, BB AKT3 mRNA KR 1 35 7455 (P<0.05) , 113 TRAP B RAC1 mRNA 2K
11 3 AR (P<0.05).

S5IE < H RIS A R RS I A A 28 5 TR B RE K BRSO B e KR A e
B AARE K BB D BE , FLHLH AT B S5 Y AKT3-RACT 38 A7 K .

INRGTE A K EF-BB @I AT AKT 15518 B )1
MC3T3-E1 @R ZH R EE MBI

I, R FRM, T A T, )
FMKRFWESE ZER,FMNTH-ARER,213003

I B« 368 A 2 /0N BV T ol i 40 L A 200 S ( MIC3T3-E 1) ) 8 SRR | 36 0F I/ INBR AT 4R 4F K [H 1--BB
(PDGF-BB) X 241 i 5 & K i o3 A VE T TR LV e L]

J7 i H20215 % MC3T3-E1 45 3% , IF 47 PDCF-BB 1. A 5 2 m 5 40 (At B3 4, 41
J 3 2 B2 FUA T B (SA—B—gal) G £ FHPE 0 I 25, 35 PR 4 (ROS) A= B, P16 . P21 . IL—6 F1 IL-8 [ mRNA 3
KK ) Bl o ARAHSCHE bR o R A 77 MK-2206 #61 AKT {5 538 i I VEH

S5 H202 175 5 1Y 5 22 20 i I8 /s 3 B D55 L SA—B—gal FH: 4 B3 £, ROS AE B fin, P16 . P21 . 1L-6
FIL-8 FE R ik i, il /1L 113245t . PDGF-BBALERJS , 40 i 19 58 i J1 1458 , SA—B—gal BH % 40 o %k
/0, ROS A i /b, P16 . P21 IL—-6 . 1L-8 FRIA FE MK, i 40 b 15 2235 . PDGF-BB XU il 22 LA e fie
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AR A3 BRI FE DR AT 4553 460k 300 ) T 0 553

4518 : PDGF-BB X i /IN B MC3T3-E 1 4 i 5 % 02 F 3 22 40 i 19 BB o4k i AE i R #E T g 5
AKT {55 18 B 05 A %

(6] 400 %% ; PDGF-BB; M H 40k ; AKT 55 %

[FE#EZ C1iE L NF-«B 155 H1 B & iE %
11 ) B B 4 AR Y 34

PURNDEINEDIVINE 5 3 G
FMKFWESF ZER, FMTH—ARER

H ) TR RACTE 28 C1XF R i 4 434k R B WU BE T 14 5% i) B A AL

T3 % R A RE G RE BRI 45 J iy SD R BB ok TR A% I W 200 B ( BMIMEs ) 5 38 2 CCK-8 A5 AN
[k B IR AE T R C1 X BMMs [ 36 PER2 00 5 32 F TRAP e 8 qRT-PCR EAN JFAE TS 2 C1XTRE B 40 i i)
SN 5 32 FH Y 28 B R e € R B I ST S B0 PPA IR AR 75 28 C 1R 40 MR W R ) 5% 1 5 32 FH western—
blot FlI7>F % RARRIFAETT K C1 X NF-«B {5 58 5% A K [ EHE 11 (P62 Beclinl ) FIFE I .

gE L 0-50M ¢ B2 75 Bl A9 B AE 75 22 14 BMMs JCPH S 40 i 35 5 B A6 75 28 C 1 5L 50 S A0 g ot 41 i
T 15 4 P T B 1 4 B S PR L P (NFATe 1, e~Fos \MMP9 \ TRAP Il CTSK) A2 ik , [R] HI i 1 12
1 B A F—actin PR TE BRI B8 5 BRAE TS R C1 M T NF—kB {553 I 1 1k B-o 25 4 A P A
LK P65 2 I BERR AL, [R] R 98 1 AR DA 1 Beclinl (95835, B T P62 961k ; BB £ C1 5 A 1k
P62, Beclinl REMSFRE LS &, HA RIAFHIAH EAEH I,

S5 JEAETT B CLIE 0] NF-«B {55 F1 [ W P il - i i A4 434k

(OCEF] AR R CLs B BB s B 40 M s NF-wB A5 5 1% 5 11

BREEREESMESRITEY L B RER 146

KA INE ALK TR AR ATE
O T — AR BB A 2k AR
2N ARE R E A

WS BB ,59 % IR A RKTUE A BB A 5 0 255k B B 52 fan i sk 30 A4 BRAE 1 57
T B RS A AR T2 A G AT 5 R I PR IR, 878 S 3 R DTRR . 83 LARRTZC T O R4
I BB T, RURE X 2B 2% B (DXA) K« TAE  BEME-3.1 BB 31-2.5 M5 2.3, A= R D 6.43 ng/
mL BN 1Y i g Kk v I 1B SR v R T iy L B ARG BR . AT T EERNAYT (B5 ) i 4EE R D)
LB BB AATARTT G EAEE 2R D AT BT o B WL IR A A Fe A | B IR 55 P9 43I 4 0 A7 AE S L
T, T RERE A /R 4k A MM NR DD REVEGR |, 2 18 ST I2 (B IR , 2475 18 el i i 28 S i 25 B F B &2 i
I B ik #ak &, IF HLLA PR B 1 B s i K A o TR G T O W T R E , DA
XHREVRYT N 3 S A TS AN, PRI I PR 7 88 i X 45 o PR (0 L2 ML Y R G e ) B0t 2k, b &
B BB S N A3 U A B DR T 1Y 0T, ALY MGE B E TS .

(OCsin]] BN A S 2R B R 1 B PERR DI REGR B BsAS
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mt.3243A> G RE LA HERFESHEEE 1 FIHRIE

MarE N BRRIE TR AT A
FHTE—ARER

T 2R OB PR (MDM) & — i 1 T 2R DNA 287858 5 i A8 PR , Ja T80 5 [ 38t A% PR JR s
MR REZRG WMHPRIZ . SCGENGE T 1O E RS2 B R #3350 BEAAT B R s, (A7
/N, A IR RS TR B, 2 R R R BTN S AR B 23 I C ROKSPAE  fi A% A
PRPER BT I BRMEATBE 2545 . 254 2 B E W SRR, 5 B MDM AT BB R . SE S SR AG N, &5
78 MT-TL1 2 [H mt.3243A> G, £7 & MDM 12 . 1697 EIRAT T 5 R BEHE , IR ES (600 2 ve/ K ) (A=
F D(2000 HLN7/R) o 25 A ABE IR B R A, BB N HERR T A4k &R R, %185 MDM A 56, 1T Rk
HLEITANT - SR AR ) RE R0 5 | e IGH &, 32 shie = WL R R E &  4e AR R DBz 51 Rk E =
PR RE PR 5 AR

(SCHER ] A s SR ARE PR ; SRR ) BE R i

R IXS & BB fA fiE

A AR JR M R A
FWEE—ARER

L AR — B0 22550 , B BB AN 2385 R I 22 28 BAE IR 45 1, LR R ML FEAS TR R
o B ZE oS AR AR R R A Bt 5 e T A R O Y U K 5 B RS AR AE — 2 B A DG ERE G
BU W AN W . BIFGE T, B R JREEE | B JOR e AR SR TET R | Bz Ok €8 3 55 B JER 25 40 L DG S B80nT A Ry T 1
JTERANAE (AR o B IR BRI 1) — L8 JAE A Wi S B 4R A2 3R D = DL S IR T 25 52 k)
B EBREA . REAR S B R WA — AR OCHE MR R I SRR 2 W LA A = A
AIREA 46 I I ORI o 58 T DTS AAE 5 B R 22 1] AR Fh R IDE 3R | K Ik sl T A A B o A A 114 WL 5% 7
F17 o AT DU B 75 465 0 da e Pk B Bz J2 EE et PR el A 2 A I 1z R ek, R Tl el B2 o 1 AR S N e
WS RACL Yok B 0 A BT AAE o ILAh , B RK B BRI W Bl e , 28 K WU K RS 25036
TS EL A, S — 2D BT R KR B BN AE YOG R, A B0 R R SRR YT B BB AA T ()87 3 A

(SCHEIR ] B RBRAAE ; B2 RRESAE 5 B2 IR s 20 K7 5 24k

RN E R B E AR P E BB E A E 1 FIRE

& T A
TN K F RS = B A 5 bR A

W2 B 21 % 10 S BEE B s, Y0 B A 3 85 BE RS & . ARG A X AT L. 4 B i 5
JiZ B A I D AR RO PR AR AR SRR A E SR A R R« TR — A B A0 A 4
BB TAE 2> 9 R 9.4-11.2-7.1, Z (553 )} 7.6-11.2-7.1, "B 45 % 40.63 ng/ml, 5 [ % 5 J5 28 5L o ik
368.60 ng/ml, T 7Y fic 52 i K 724.80pg/ml, 25-F2 4 E D 15.54 ng/ml. FEFKEM/R TCIRG1 B /24 & %R
A5 IS E Gt AR Bt a5 AL A v ) B B AE | BB R AT X AR R IR R YT o B R ARE AR I R L L
ARBRAZE M E ARG, Horb i e R s (% i v ) 8B i AE (TAO ) B8 e A Bk a5t A%
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Causality between sarcopenia and diabetic neuropathy

Yi Fang' . Xiaoqging Yuan' | Qing Zhang"* | Juan Liu' . Qing Yao' and Xinhua Ye'**
'Department of Endocrinology, The Affiliated Changzhou No. 2 People’s Hospital of Nanjing
Medical University,Changzhou, China,

*Changzhou Medical Center, The Affiliated Changzhou No. 2 People’s Hospital of Nanjing
Medical University, Changzhou, China

Background: Past studies have demonstrated that diabetic neuropathy is related to sarcopenia, but the fur-
ther causal relation is still unclear. We sought to investigate the causal relationship by combining data from
cross—sectional and Mendelian randomization (MR) studies.

Methods: The genome—wide association studies data were collected from the UK Biobank and the European
Working Group on Sarcopenia to conduct a bidirectional two—sample MR study to explore the causality between
diabetic neuropathy and relevant clinical traits of sarcopenia, including appendicular lean mass (ALM), walking
speed and low hand grip strength. The inverse

variance weighted and various sensitivity analyses were used to obtain MR estimates. We also enrolled a to-
tal of 196 Type 2 diabetes patients from April 2021 to April 2024 and divided them into the Distal peripheral
neuropathy (DPN) group (n=51) and non—DPN group (n=145) via vibration perception threshold (VPT) and neu-

ropathy deficit score. Logistic regression and ROC curve analysis were used to investigate the relationship be-
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tween DPN and relevant sarcopenia clinical features.

Results: According to a forward MR analysis, decreased walking speed (OR: 0.04, 95%confidence interval
(CI): 0.01-0.16; P<0.001) and increased ALM (1.25 [1.05- 1.50], P=0.012) had a causal effect on developing dia-
betic neuropathy. According to reverse MR results, developing diabetic neuropathy had a causal effect on de-
creased walking speed (0.99 [0.99-1.00], P=0.007) and low grip strength (1.05 [1.02-1.08], P<0.001). The cross—
sectional study showed that 5—time stand time (P=0.002) and 6—meter walking speed (P=0.009) had an inverse
association with DPN. Additionally, we discovered that ASMI (P=0.030) and 5-time stand time (P=0.013) were
separate risk factors for DPN.ConclusionThe MR study suggested that diabetic neuropathy may have a causality
with relevant clinical traits of sarcopenia, and our cross—sectional study further proved that sarcopenia indexes
are predictors of diabetic neuropathy.

[Keywords] diabetic neuropathy (DN), diabetes, sarcopenia, causality, Mendelian randomization (MR),

cross—sectional study, correlation

Non-linear relationship between serum osteocalcin and
diabetic retinopathy in postmenopausal women with
type 2 diabetes mellitus

Yishu Ren.Dan Zhao. Yawen Bo. Jinluo Cheng
Department of Endocrinology . The Affiliated Changzhou No. 2 People’s Hospital of Nanjing
Medical University, Changzhou 213000, China

Background: Type 2 diabetes mellitus (T2DM) is associated with diabetic retinopathy (DR), but effective in-
terventions are lacking. The relationship between osteocalcin (OC) and DR in postmenopausal women with T2DM
is understudied. Methods: This study examined 950 postmenopausal women with T2DM (T2DR group: n=299;
T2DM group: n =651). Results:Significant differences (p <0.05) were observed between the groups in disease du-
ration, age, gender, body mass index (BMI), glycated haemoglobin (HbAlc), low=density lipoprotein(LLDL-C),
parathyroid hormone (PTH), total type I collagen amino acid—prolonging peptide (TPINP), OC, and 25 hydroxyvi-
tamin D (25(OH)D3). Logistic regression revealed associations of LDL-C, PTH, and 25(0H)D3 with DR.A non-
linear relationship (p <0.05) between OC and DR was found. The lowest DR risk occurred at OC levels of 15.0 -
25.3 ng/ml (OR, 0.66; 95 % CI, 0.44, 0.98) compared to 11.1 = 15.0 ng/ml. Risk remained unchanged below 11.1
ng/ml or above 25.3 ng/ml. Conclusion: In conclusion, among postmenopausal women with T2DM, OC levels
showed a non-linear relationship with DR. Optimal OC levels (15.0 - 25.3 ng/ml) were associated with minimal
DR occurrence, while risk was constant below 11.1 ng/ml or above 25.3 ng/ml. Maintaining optimal OC levels
may reduce DR risk in this population.

[Keywords]  Association; Osteocalcin; Diabetic retinopathy; Postmenopausal; Type 2 diabetes; Cross—

sectional study
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DLEU2/EZH2/GFI1 axis regulates the proliferation
and apoptosis of h(BMSCs

Qing Yao '\ Xuezhi He?.Jing Wang’.Juan Liu'.Qing Zhang’.Jie Zhang',Yawen Bo'.Lin Lu'
'Department of Endocrinology and Metabolic Diseases, The Affiliated Changzhou
No. 2 People’s Hospital of Nanjing Medical University, Changzhou 213000, China.
*Department of Anatomy, Histology and Embryology, Research Centre for Bone and Stem Cells,
Nanjing Medical University, Nanjing 210000, China.
’Changzhou Medical Center, The Affiliated Changzhou No. 2 People’s Hospital of Nanjing
Medical University, Changzhou 213000, China.

Abstract: Long non—coding RNAs (IncRNAs) has become a vital regulator in the pathogenesis of osteoporo-
sis (OP). This study aimed to investigate the role of IncRNA DLEU2 in the development of proliferation and apop-
tosis of hBMSCs. High—throughput sequencing in bone tissues from 3 pairs healthy donors and OP patients was
used to search for differential IncRNAs. The expression of DLEU2 was also verified in bone tissues. The hBMSCs
were transfected with DLEU2 ASO. Cell viability was detected suing MTT. Cell proliferation was determined us-
ing colony formation and EdU assays. Cell cycle and apoptosis was detected using flow cytometry. RIP, RNA pull-
down, and Co—IP assays were carried out to verify the interaction between protein and protein/RNA. The binding
sites between GFI1 and the promoter of DLEU2 was verified using ChIP and luciferase assays. DLEU2 expres-
sion was down-regulated in OP patients. Knockdown of DLEU2 expression significantly inhibited proliferation
and promoted apoptosis of hBMSCs via up-regulating the expression of Bax and Caspase3. Moreover, DLEU2
could interact with EZH2 to induce the activation of GFI1. Additionally, GFI1 transcriptionally activated
DLEU2. Taken together, DLEU2/EZH2/GFI1 axis suppressed proliferation and enhanced hBMSC apoptosis. This
may provide novel strategy for OP.

[Keywords] DLEU2; hBMSCs; apoptosis; proliferation; osteoporosis

Association between composite indices of femoral neck
strength and odds of hip fracture

DanZhao Huiling Bai.Yawen BO
Department of Endocrinology, Changzhou Second People’s Hospital, the Affiliated Hospital of
Nanjing Medical University, No.29 Xinglong Road, Changzhou, Jiangsu, China

Purpose With the increased incidence of hip fractures worldwide, numerous studies have reported that com-
posite indices of femoral neck strength can improve hip fracture risk assessment. This study aimed to assess the
association between composite indices of femoral neck strength and the odds of hip fracture in Chinese adults.

Methods This retrospective cross—sectional study conducted at Changzhou Second People’ s Hospital in-
cluded 937 Chinese adults (248 with hip fractures). After overnight fasting for =8 h, blood samples were collected
from all participants within 24 h of admission. Composite indices of femoral neck strength were derived by com-
bining bone mineral density, weight, and height with femoral axis length and width, which were measured by
dual-energy X-ray absorptiometry.

Results In total, 937 participants (293 men and 644 women) were enrolled. The mean age was 68.3 years
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(SD 10.5). After adjusting for confounders, higher values of CSI and ISI were associated with a lower odd of hip
fracture. Increase in CSI (per 1 g/m-kg) was associated with a 46% decrease in the odd of hip fracture (OR= 0.54;
95% CI, 0.39-0.74), and increase in ISI (per 0.1 g/m-kg) was associated with an 82% decrease (OR, 0.18; 95%
CI, 0.11-0.30). Effect sizes of CSI and ISI on the odds of hip fracture remained robust and reliable in subgroup
analyses.

Conclusions Increased CSI and ISI were associated with a lower odd of hip fracture, especially in women,
suggesting that composite indices of femoral neck strength may provide useful information for improving hip frac-
ture risk assessment.

[Keywords] Compression strength index (CSI), Impact strength index (ISI), Femoral neck, Hip fracture

The correlation between the Th17/Treg cell
balance and bone health

Lei Zhu.Wenge Ding.Kai Ding.Yige Zhang.Chenyang Xu.Fei Hua
TN H—ARER

With the ageing of the world population, osteoporosis has become a problem affecting quality of life. Accord-
ing to the traditional view, the causes of osteoporosis mainly include endocrine disorders, metabolic disorders and
mechanical factors. However, in recent years, the immune system and immune factors have been shown to play
important roles in the occurrence and development of osteoporosis. Among these components, regulatory T (Treg)
cells and T helper 17 (Th17) cells are crucial for maintaining bone homeostasis, especially osteoclast differentia-
tion. Treg cells and Th17 cells originate from the same precursor cells, and their differentiation requires involve-
ment of the TGF—f3 regulated signalling pathway. Treg cells and Th17 cells have opposite functions. Treg cells in-
hibit the differentiation of osteoclasts in vivo and in vitro, while Th17 cells promote the differentiation of osteo-
clasts. Therefore, understanding the balance between Treg cells and Th17 cells is anticipated to provide a new
idea for the development of novel treatments for osteoporosis.

[Keywords] RegulatoryTcells,HelperTcell17,Balance,Osteoclasts, Osteoporosis, Bone immunology

Gut Microbiome and Osteoporosis

Kai Ding.Fei Hua,Wenge Ding
'Department of Trauma Orthopedics, The Third Affiliated Hospital of Soochow University, Changzhou, China.
*Department of Endocrinology, The Third Affiliated Hospital of Soochow University, Changzhou, China.
*Department of Trauma Orthopedics, The Third Affiliated Hospital of Soochow University, Changzhou, China.

ABSTRACT: Gut microbiome refers to the microbes that live in human digestive tract and are symbiotic
with the human body. They participate in the regulation of various physiological and pathological processes of the
human body and are associated with various diseases. The pathological process of osteoporosis is affected by gut
microbes. The molecular mechanisms of osteoporosis mainly include: 1) Intestinal barrier and nutrient absorption
(involving SCFAs). 2) Immunoregulation (Th—17 and T-reg cells balance). 3) Regulation of intestinal brain axis

(involving 5—HT). Gut microbes can increase bone mass and improve osteoporosis by inhibiting osteoclast prolif-
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eration and differentiation, inducing apoptosis, reducing bone resorption, or promoting osteoblast proliferation
and maturation. However, the therapeutic effect of gut microbes on osteoporosis remains to be further proven. At
present, some of the findings on the impact of gut microbes on osteoporosis has been applied in clinical, includ-
ing early diagnosis and intervention of osteoporosis and adjuvant therapy. In this article, we reviewed the molecu-
lar mechanisms underlying the regulatory effect of gut microbes on osteoporosis and the clinical practice of using
gut microbes to improve bone health.

[Keywords]  Gut, Microbiome, osteoporosis, immunoregulation, bone, intervention

Advances in the understanding of the role of type—H vessels
in the pathogenesis of osteoporosis

Wenge Ding.Chenyang Xu.Yige Zhang.Haifeng Chen
TR —ARER

Background Angiogenesis in the bone and its role in bone metabolic plays a fundamental role in the pathol-
ogy of osteoporosis. Type—H vessels have been reported to exhibit distinct morphological, molecular, and func-
tional properties. This review is aimed to illustrate the relationship between type—H vessels in the bone and bone
metabolism.

Methods This manuscript reviews the articles on in vitro and in vivo experiments concerning the topic of
type—H vessels and osteoporosis, and other researches in the area published by the author within the time frame
from 2014 to 2019.

Results Current literatures have demonstrated that age—related loss of type—H vessels plays a critical role in
the pathogenesis of osteoporosis. Impaired bone mass can be reserved by enhancing the formation of type—H ves-
sels. Activation of the Notch and Hif-1a signaling pathway in bone tissue and exogenous PDGF-BB treatment in-
crease the number of type—H vessels, along with the restoration of bone mass. The effects of osteoblasts and low—
intensity pulsed ultrasound (LIPUS) on type—H vessels remain to be further studied.

Conclusions These studies support unique functions for type—H vessels in the bone that may enable new

therapeutic approaches to osteoporosis.

£ T 16S rDNA U FF BB BIERAA fE B & BB E B FFIEAT R

B, A
AR EMRFHEELE —ER

Aim:This study investigates the differences in gut microbiota composition between patients with osteoporosis
and healthy individuals, based on 16S rDNA sequencing results.It also analyzes the correlation between the abun-
dance of differential microbiota and bone mineral density (BMD) and explores key microbial species and poten-
tial mechanisms associated with osteoporosis development.

Methods: We recruited 43 patients with osteoporosis admitted to the Endocrinology Department of Huai’an
First People’s Hospital from October 2019 to March 2020, along with 24 healthy volunteers. Participants were

classified into osteoporosis and healthy control groups. Data on gender,age,height,and weight were collected for
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both groups. BMD measurements of the L.L1-4 lumbar spine, left femoral neck, and total hip were performed using
DXA absorptiometry.Fecal samples were collected for DNA extraction and 16S rDNA sequencing.The Kruskal-
Wallis rank—sum test compared gut microbiota composition between the two groups,while LEfSe analysis identi-
fied significant microbial species differences.Correlations between differential microbial species and BMD were
assessed using Spearman’s correlation analysis. Gene function prediction was conducted using PICRUSt to iden-
tify potential pathways involved in osteoporosis progression.

Results:Species—level analysis showed significant differences in microbial composition across all taxonomic
levels between the two groups (P<0.05).LEfSe and LLAD analysis indicated that Klebsiella, Escherichia=Shigella,
and Akkermansia were potential biomarkers for the osteoporosis group,while Faecalibacterium was a biomarker
for the healthy group.Correlation analysis revealed that Akkermansia abundance negatively correlated with L.1-4
lumbar spine BMD (P<0.05). Klebsiella and Escherichia—Shigella abundances were also negatively associated
with femoral neck and total hip BMD (P<0.01).Faecalibacterium abundance positively correlated with total hip
and L.1-4 lumbar spine BMD (P<0.01).Functional predictions indicated that differences in gene functions related
to metabolism, cellular processes,and genetics were present between the groups.

Conclusion:Gut flora differed significantly between OP patients and healthy individuals. Akkermansia,Kleb-
siella, and Escherichia—Shigella could serve as diagnostic biomarkers for OP, highlighting the potential of gut

flora in OP diagnosis and treatmen.
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USP26 Combats Age—Related Declines in Self-Renewal and
Multipotent Differentiation of BMSC by Maintaining
Mitochondrial Homeostasis

Yiming Xu.Leilei Chang.Yong Chen.Zhou Dan.Li Zhou.Jiyuan Tang.Lianfu Deng.

Guoqing Tang. Changwei Li

Department of Orthopedics Shanghai Key Laboratory for Prevention and Treatment of Bone and Joint Diseases

Shanghai Institute of Traumatology and Orthopedics Ruijin Hospital
Shanghai Jiao Tong University School of Medicine 200025
Department of Orthopedics Kunshan Hospital of Chinese Medicine Affiliated Hospital of Yangzhou University
Institute of Traumatology and Orthopedics Kunshan Hospital of Chinese Medicine Affiliated Hospital of

Yangzhou University 215300

Age-related declines in self-renewal and multipotency of bone marrow mesenchymal stem cells (BMSCs)
limit their applications in tissue engineering and clinical therapy. Thus, understanding the mechanisms behind
BMSC senescence is crucial for maintaining the rejuvenation and multipotent differentiation capabilities of BM-
SCs. This study reveals that impaired USP26 expression in BMSCs leads to mitochondrial dysfunction, ultimately
resulting in aging and age-related declines in the self-renewal and multipotency of BMSCs. Specifically, de-
creased USP26 expression results in decreased protein levels of Sirtuin 2 due to its ubiquitination degradation,
which leads to mitochondrial dysfunction in BMSCs and ultimately resulting in aging and age—related declines in
self-renewal and multilineage differentiation potentials. Additionally, decreased USP26 expression in aging BM-
SCs is a result of dampened hypoxia—inducible factor 1o (HIF-1a) expression. HIF-1a facilitates USP26 tran-
scriptional expression by increasing USP26 promoter activity through binding to the =191 — -198 bp and
=262 — =269 bp regions on the USP26 promoter. Therefore, the identification of USP26 as being correlated with
aging and age—related declines in self-renewal and multipotency of BMSCs, along with understanding its expres-
sion and action mechanisms, suggests that USP26 represents a novel therapeutic target for combating aging and

age—related declines in the self-renewal and multipotent differentiation of BMSCs.
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T 94 L 00 L 450 2 ] 4 ST AT LA oAy A AR B T A 1 B 140 B8R A B B AT O (B0 DL A, D i A A
SRR F P T P

7 XU IBT AT ST AN AT 150 IR TR TR 8 o HUHHE MO BEARAS ML IR RE A U 2 3K
0T 94k CL A B A 5 B BB AA AR DG B LR R AR o R TERTR 2 I RS BEATGe 2720 AP Al HE 14
B B P T B T b L R L] 2 i) SR

SR X FEALIR ARG KT 50 4 B v R DU 8, b 76 S MEMCE BB AAMPE B4 (35 A 56 44 0 F
Prif . SIE &ML, MER B BTGP B 3 20 1 B B8 T bk L 40 A Lo ) 2 35 AR (=3.31% [-6.36%,
-0.26%],P=0.034) . FZIERA N Z e, MEACE Bg AL R B35 B T I L0 20K SF- 22 1) 9 B AR S 759K
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#(=5.47% [-8.79% ,-2.14%],P=0.002) , M 5 &} il T bk U4 410 A L 5] I i 2 AH DG

TS IFFT A R MEVR S TR B 3T 5 B8 T bR L 20 B L) 52 A DG . B SR AR5 A e A 1 ik
98, LR RO R (AR B ot — R 2L S e i A%, AH DG B B Ebr A B 4 e 2 RN 315, St
B TS Tk CL 40 A LU RT e A2k T IR, MEMARC B 3T IS 23 0 B B e 1 1R, e i — D 5% B T A
A P B S 45 T 9 L 200 B L B3RP 75 -5 TR0 B 98 A G, T 3 6 Ui X Jo i AA R )y RV 7 SR
I ) ik A 2 S

S50« IX TGRS W T ST B 4t T o RS2 A AR T BT A A 5 T AR A L L £97) 2 ) A DG 1Y
RS . 3K 2E e ISR T s A0 A S ML TR LR B BB AN AE & e b AV TR R S0, O 4R Y T — 2B 0T 1Y
7, LIS FRATT0 5 T OC 2R A A o B B0 32 20 L 1 A A B T A XS DAV S B SR , 1T R A e AT AR
BB AP B T XU Rl B FRIR B AR T i i A2

B REAAIR T EEN DR R FE R IR R EFHE

AR ERR RFE
AR E R A

H B PEAS B BB A 14 3R A5 1 AR ™ P 518 27 B 25 B TR AR AIE o

D7k AN 2017 4F 11 H 22 2021 4F 12 J1 27 191 50 i M 1 2R 72 P A o £ 8 A R B A A, L
B S, 22 225 4E 8 51~ 79 % F-3(68.147.4) % o [RIEFBEH 27 (1) 45 B ot i A 1 AR A8 A AN o™ 28
FAEE BB AN, Horh B 845, Zr 19 19 s AR A 53 ~ 76 %, F-24(66.3+6.9) % . 0 53 P4 BB T(H 5 I R AE
AR 0 FL A PR BBl S AR X R R LS WA F S 50, E— 2 W TR 4L 2% T 5 4%
AR A S B A A T

Il AN A E 3 T H(-3.020.6), 5 K TR B FUBAA 20 (-0.621.4) . PZH I L el 5 v
S LR R 2E RIS T R L (P>0.05) . B BN ZE NS 1340, A5 IS 14 ) o AR IO s 26 A
LB, A 1651, PEZIEES K MO 25 i) Cobb ff1  TOUMEMRAS | TRAEBER: MOMESS ™ f JEHERT ™ A SR A7
R R R A% 1) L8 22 S R GE 27 3 L (P>0.05) B TR MAZH T T 1 5 WA = o™ £ 7776 W) S 0 4
KAk (r=-0.568,P=0.022).

S5V AR B A 14 1R AP A ™ £ 1) S SR T S 5 T B A T SRR AT AR R B A 1Y)
AR 7 P AR A ™ S8 1 B B R B 5 WA S o™ 2 A DG

(R ]  ARAR PR REAREN ™ 5 B SRR 5 B 2 5 AR

PKP RFEL & M SRBEER I8 TT 2 £ B A EHEM
EHEEITH P ETNE— 3 FEHR I ER
et , B F s, TAGE, B RS IR E R A AN

FRTH-ARER

L9+ £33 PR AR5 B PRI B R B RGN 1707 46 4 R0 A A A BT 010 P 0 PR 728
B 5 B AR S 9 B0, DA B A1 BE ARG Cobb 1S AL, PP HL 22 4t

D5k AL REYT 2014 4F 6 1 - 2018 4F 6 J1 , 3t 108 53 4F B B APV TE 40 B 970 A5 R
449 2 P 5 5 A R 0 R S PR | A2 75 R MR BB TR AN AT 6 M
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N,

Ry SEEEH (PKP PR IR , n =48) FI6f BRZH (PKP 49 BTG YT, n=60) . WEMH T ARAT G &% E S
FRFREY , AR BEAOMENR i B FRHE Cobb £f, VASYIRITSrFI Oswestry DI EREREE 5, 58I KA

S5 108 (1 B E RIS 34 LA BBl , 550 BRAL HR AR, SRS 612,24 .36 1 H B RIHAR 4 PINP
1 B-CTX BB 25, AR S5 12.24 36 /> H NEAE &% AN T(EH B4t m , 2 54 50128 L (P <0.05), RJF
AZH T AR B A A 1 5 AR i R4 A S 4 5, JR 3 Cobb #7144 B S8 0 /0 (P <0.05) 5 SEER 20 R 5 12,24 .36 4
H T AR Bee A5 5 5 )53 Cobb £ 2 AN I, 11 %t B 20 T AR 7 BEHEA = B2 B 2 R %, J5 38 Cobb £ ik
FROM, Z R A G (P <0.05), EEAARG6.12.24 .36 1 H VAS PF4- LT R, HARJS 12,24,
361 H ODI UJREFRE ARS8 B L X FRALAIR , 22 A G138 (P <0.05), X HREA ARG K& A 15 B4R 17 B (A F:
BT TR

4538 : PKP AR5 6B MR BERR TG YT A R T &4 1 B b PR AR B 4 A R A2, R A8 T A A5 b 2% A 5
TN RE RS, AR S HEAAR TS BE AR Cobb £ 25204/, AR 17 B pi-i- 4 & AR R A1

22 R INIE S AR B & M SRBRER I8 T 2 £ B BUii iR I
B B 3B T fr 3 i

Bt EAE B B Ee kB IHE BUush M
FRFE-ARER

H B BT80SR IR A SR i R TR T S A7 B B WA R B B SR 4T (COFNE) A9 I PR 7 34

T BEH 20144 6 H 22 20194F 6 AT 35— N R EE BEiA 1Y 98 1l £ 4F OFNF i3k, Horh 48 f4il ok
FHZE B2 I AN 4 M 5 YR 97 (RER2L) , 50 112K FH A 8l 45 DG 1 B 48+ BLIA T (W HRAL) o FhAe
R H T ARHE 095 % B 5 AR 5 2846 I RT7 28, AR S P B PE 435 (VAS) SR PF4) | Harris
AT TIBETE4), LA KIF RAE I B & AR T ORI ELRCR A R 36 R B 20y 2290 Bt , BT R
M EL R T X2 K 5

SEUL 5 B AR A, LR A RS e o ) B S 4 e T AR T A e st B 0 R S
217 1N B I BRI (1 =-3.050.-10.379.-21.032,-31.908, P <0.05) . P £H H & AR R85 56 %5 B A1 T
L L 1280 i g 2 B K ( PINP ) T B—1 28 i SRR BE K o K ( B—CTX) K 34 JE B 8 25 57, R 1 25 S 3 R
H ST ) 250 2 ) R0 K A8 HASORE (F #5 JE  F=28.491.15.609.6.128, P<0.01; T1H : F =45.358.27.736.
6.133, P<0.01; PINP : F =73.84 .88.812.16.991, P<0.01; B—-CTX: F =101.431.724.919 . 44.086, P<0.01). Pi £
B ARG VAS PR 1) 25 5 52 B0 ) [RD 0007 L 4 1] 358 0 B H g B340 ( F=1678.032,552.403,32.493, P <
0.01), R J5 Harris PF-73 4 22 5 52 B IS ] 2800 FZH TR) 2000 (F =33.344,14.169, P <0.01),

S5 R B IR AN ARG A e S i R VA TT 2 4F OFNF, AN BEAS 7 10) 8 (8 56 3 Dh Ak, 11 AR 5 %
AR T REIR S R

BRI Al S MBI R A 5 B R AR X BT R

H Rk RTRERE EE
RLTPEER

H 1 440 28 5 2 P A 07 B 10 48 555 /%% B (bonemineraldensity , BMD ) [ 5G4

- 100 -



2024

11A7~9H

‘.’Z.‘ﬁ'g)?'

T3 MR E 2019 4F 6 H %8 2020 4F 11 7 H AE B LUt o = B2 Be AR A v O AR 1Y) 1229 1 26 28 )5 I e 1Y)
BMD $4 (245 L1~4 M0 B 30) | [ A U 88 B 2% B8 007 1) i 105 18 BRI , 4% B 140 5 B2 95 %K (bodly -
massindex, BMI) 73 4 « 7 H 1F % 2H (18.5kg/m2<BMI<24kg/m2 ) FI11A 5 i 5 2H (BMI>24kg/m2) . iF # 2H 526
B, A1 48~91 % - R4S (65.43+9.14) % . ML 703 6], 411 48~86 %/, -2 41} (65.33+8.58) % . il
T R Ry 220 WT A S 2 T IR S BT T4 28 S L PR A TR IR IS 205 BMD RAH G .

Z5 R A L1~4BMD B 8 BMD J A5 15 BMD 2 TAREIEH 4 (P <0.001), @ELA L1~
4BMD 54> B 6 1545 K05 7R 52 (P <0.001) , 5 Android JE 76 505 IEAH X (P <0.001) ; 48 15 BMD
54 B g HEBARE (P =0.006) ; B 25 BMD 55 4= B 4350467 A8 7 18 200 0 35 A 6 (P >0.05) . 1k
HIEH 4 L1~4BMD 54 BRI 8 5L A E (P =0.016) , SHK T A5 I8 £ 2 IEAH & (P <0.001) 5 44k
SR B B 35 BMD 5 4 B 4357 B I 18 50 1 3E A G (P >0.05) .

G50  ABFR A RRW] 4 2 5 10 SRS R B I 7340 5 BMD fEZEAR G RRAIN T4 28 5l T 4
PE 38 YT D RB R AR, AT e AR T Rk

B REREEEETEEINDENEREZ S

EH KRB HE . SER
BT P EER

H B W5 Lo Pk B ST A P A AR 1B S8 3 UL/ 1 s 28 R S TR 2%

J7ik ARG A 286 24 AT B BB AN PEHER B 4T 10 Lok B, 3 R LA E AL SR LR A, PEAG I IR A
S E R ER WS # R (BMD) AR KA T . R 29T Logistic [B1H 73 # ILAE 19 fa s R R

S5 4L 286 1) Lo Pk B 0T B A A A B A B B LA ) R 3R 27.97% (86 / 286) . S TCHILAEARLL,
WU EZH AR FEHE A (BMD) AT HE A HEA ML E A 25(0H)D B % (L1~L4 25 577 KB #)
BAL(P <0.05) . —ICZ K E Logistic # 45 [8] 9 43 7 .7 , #5 5C 15 & % B2 (OR=0.007, 95% C1=0.000 ~
0.133) MRFEFEH(OR= 0.762,95%CI=0.678 ~ 0.872) }2 25(OH)D(OR =0.933,95%CI=0.891 ~ 0.978) &
WUDRE A AR AP IR 2R

S50 AR VR A MM AR BT R T WUDRE 9 R A R A P IR EEHR 4 AR 25 (OH) D K ik
AT B B R WU RE A fG B DR 2R 305 9% (AERE IR IR 2 IE4EAE 2 D AS B AT REA R T L
DRER KA o

mEITE BRI B EITE B EE—F
—PTHE S HMEF B HIETT T ER R R IE R R
RPE
FMKRFEF W EER

P G114 2 - — B AR TE M Py 3 A7 R, DRI BRI I TR IR, % TR B 28 4 5 0™ J 1 oAy ,
IR24FIG LR, 2 R R B AR TR . B0 ™ HE BB A A 2, BT AR5 6] PTH T STt & i
BUARIAYT , H R HES BB, KA R IR, ik B BACR R R B AR B BRI IR . BE e AT
EIIRE
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E T MRIBHER & BT 1T 0 X FEHER & AR J5 SRR R Full 4 (B

P R B R R R N K R B e
B KT EF R G SR E R A

H Y R AR ET MRI_EHEIR S BT 372 (VBQ VP43 ) BE5AE 55 NTURR 17 452 T X SR 8 F000 4171

T35 AT G 11 B 153 {5142 52 NEEAHE 28 M ) FLEEAFEAE 1A ) 5 AV 7 AR A TR I AR . IR
N 53 BISZAR AL HERT (R-ASD ) A 20 (il RER A SBAEI (S—ASD)Js A1 80 {3l AR 48 i 75 7K ~F- DL i H A&
Je M AR HMENE I R (P BRAL) o B %% R H DXA U&= 19 T{E PE4Y o 78 IEHE MRI PEA 5 AL(ES) . 2 241
(MF) R JIL(PS) Y R 7 1 AL (CS ARG B 32 1 B2 (DFF) . 3153 VBQ PF43 S5 #ES% I BMD . DFF S 801 HH ¢ &
B RINZRE TAEFEROC)MZITMHESS L VBQ, DFF K W& B4 11l ASD (i i .

2558 R-ASD 41 . S-ASD 41 5 X%} FR 4 B8 7R AR 501 . BMI 45 5 R34 JC 3 25 55 . DXA I & T{E A
JUL PR A T R ) I 3 25 5. MEAR VBQIT 5 L1-LAMEMR 30 B 25 T1E43 52 7 AH 5 (r =—0.469, p<
0.001;R =-0.410, p<0.001;r =—0.412, p<0.001), ifii 5 &4 WLES) . £ ZLHL(MF)  JE K JJLPS) 1Y DFF 5 1F A ¢
(r =0.478, p<0.001;R =0.441, p<0.001;R =0.356, p<0.001). VBQ ¥-43 .3F-14 DFF LA K VBQ #4315 A ik 55 AL
X DFF Y6 ZCHRI ASD (AUC 435114 0.754 .0.735 .0.789) 1 S—ASD (AUC 431124 0.864 .0.845 .0.895).,

S50 BRI HEAR VBQ P43 F1oF-34 DFF 55 R Ji5 SBAE A7 b 2 AH M . MEAR VBQ IT- 4325 45 55 DL
15 352 1 AT R R B Rl 15 AR i I 118 5 ey Tt I T L

[SCHER]] B B ABHMENS ; EEAE ; DEXA ; MRI

SRSB4 & B AR B 48 2 i o I 55 FGF—23 7k F
RESBUTERENEER

PRI B R L K R e
B KT EF RGO E R A

H A < BUEF 2 4t L A= 4 PR 23 (FGF-23) 2 — i Fh BB 240 LR 1 4 B A 0 55 B A, R ) S
PR AR IR . R AR R B, — S8 A Wphn i ) vl e 5 R 18 1 AR R 1 T JEE 34 A 9 (DISH) 1)
RIRA K, HFGF-23 5 DISHYKE Z [A] 1 56 R i AR . BRI, AR5 B 7E#R 1 FGF-23 7E DISH A& i HL i
FVER .

J7 ARG 61 1 AT DISH F HEAHE A5 pk 7 i 8 25 1 61 4514 % 1T 551 DS e 9 /N B DISH 1) A
P REXT BB o i ELISA 350 & kil BT A f8 5 I FOF-23 7KF- o BbAh, Geit /i B 1
LT UUEF TCHLBE R £ A5 Pk B4 1R i | C S W 8 (K F- o AR 1k v B DISH 2H 734 T-DISH il L-
DISH W41 . 43 %1 e %8 DISH 4 5 F DISH 4 2 [A] , T-DISH 41 . L-DISH 41 5 4F DISH 41 = 41 22 [a] 4 1fiL 7
FGF-237KF-. 41t A DISH B35 B A5 BEE, oM B 40777 Bel 5 0T FCF—23 ¥Rk B2 A AH G o

Z544L . DISH 4117 FGF-23 Bt 1% FE DISH 41 5 [IAF , 76 55 P R £ 1 v #8843 i) W22 2] DISH 41 FGF-
23 K5 4E DISH 41 5 o DISH 41 1ML 7 JCALBE R £k (Pi) & 3 (X T3 DISH 41 . T-DISH 41 . L-DISH 2 fdE
DISHAH = Z [A]1fL i FGF-23 2 R A4t 2 L. 5E DISH4LAH Lt , T-DISH Al L-DISH V.20 1fiL 35 FGF-
23 KB E TR . HAR T-DISH 5 L-DISH W41 2 [H] 1L 3 FGF-23 /K V- JC b % 25 5 , {H L-DISH .41 119
SERME AR = o AR, B AT BEECS I FGF-23 7KF- 2 B IR A G

2518 DISH B 1L 1E FGF-23 i3 TXF MR 4, L7 PifI TX IR 4H . 17 FGF-23 n] fE 1 4 DISH i —Fh
B A= Wb 340 , 76 DISH S 0i B Ak i A3 FBAE L SR>k DISH 5 19 5 007 B AR AL A 5 (A 2 s LAl
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Association between Paravertebral Muscle Density and
vBMD in Patients with OVCF

AHE
R T E B A

Objective: A Clinical Study Based on Prospective Institutional Database. This research dealt with examining
the relationship between paravertebral muscle density in the lumbosacral region and vBMD in site—specific quan-
titative computed tomography in patients with osteoporotic spine fracture.

Methods: A retrospective analysis was conducted on a prospective institutional database (NCT05848167)
comprising patients with osteoporotic spinal fractures. From January 2021 to December 2022, a total of 167 pa-
tients were included, consisting of 101 patients with OVCFs (80 females, 21 males, with a mean age of 73 (68,
82.50) years for females and 71 (67,80) years for males), who had available examination data, specifically QCT
data. Inclusion criteria involved patients with available quantitative computed tomography (QCT) data for the
specified fractures. Posterior paraspinal muscle (PSM) density and area measurements were performed at the su-
perior endplate level of the 1.3 = LS vertebral body, and calculations were conducted using manual segmentation
and custom—written programs. Vertebral bone mineral density (vBMD) measurements and calculations were per-
formed at the L1 - L2 level using QCT pro software. Analyses were stratified based on sex and age for all assess-
ments.

Results: The findings revealed a statistically significant association between PSM density and vBMD in male
patients. After adjusting for age and stratification by sex, a statistically positive correlation emerged between L1 -
2 vBMD and the density of L3 left multifidus, L4 left erector spinae, L4 right multifidus, L5 left and right bilat-
eral multifidus. In contrast, no significant correlation was found in female patients.

Conclusion: In males, there is a significant positive correlation between the density of multifidus muscle
and vBMD at different levels of the lumbar spine, regardless of age. It is crucial to account for variations in sex
and region when interpreting associations between lumbar vertebrae and PSM.

[Keywords] Paravertebral muscle density;Osteoporosis; Sarcopenia; OVCF;QCT.

BERATESHERRLZEERERE 79 6

FHF M EE B 2R FER
IA AN TR B ESAER

U« U 367 L H R 2R i K P TR AT 1) 2 A B A 28T

T30 < [P 73 B DR R A WSt 699 79 407 S P B o P S 2R B 2 1R P LR R R T I Y
TEAE REEAE K Jie i S0 AR A L SE DU R (VAS) P LIk A T 8ORTh BRAE AR B0 S 1 o

SR B RIBYT AT AR PR A VR B RIGT 5 R VAS T WL AR 22 A G R L (p<
0.05); B J A7 It AR5 20 Y BRAE A B0 (8 S AT R 2351 R 96. 20% 1 97. 47% 5 53 il Je A IE v
A B B 20 8 B X e 25 53 TEGE V2708 L (p>0. 05) &

ZE8 B Fe ] LAWSUR ISR P T A PR TR A B A I TP A R 0 Il PR

(OCHETA ] B J oI H e 28 DR B DR A s 1 0 s B %
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PKP RGEx & MR BEER IR TT & &£ B I SR E 48 & 1y
HHERfF M R —3 FHARE I 45 R

Bt B E s  EACE BE R IR E R A IR
T H—ARER

H Y 2RI PKP A 5 7 F MR B R 0B 0T BT YT 8 AT B B B A M AR T 4 13- 1) v B30 PR P 44
X B 5 B AR A 52 e, DL RHE A = BE RIS Cobb A AR ARAB I , PEM e 2k

D5 ¥k [ YEBE T 20144 6 A - 20184F 6 A , 3L 108 4] 3 4F 15 i WA VEMENR 408 B Ir o A Z0T58 , R
LB % 55 R SR A TS S BUsAE , R 2 75 R MR SRR BT E BB NG T B 85 5
R 2 (PKP+ MR IR , n =48) AN IEZL (PKP+ % HLIRYTY ,n=60) . AP T ARA0JE 05 % E 549
FRBHR Y, FAR Y B MEAR = B AR Cobb £, VAS IR PE/FI Oswestry DI RERE G485 8%, 4t it & 4
R,

255108 ) /B AR AR 3AE L) L RE VT, SRR AR, LR A RS 6.12.24 .36 4 H i AR FR ) PINP
FB-CTX BB $2 5 , RJ5 12.24 .36 /1> F EAHEH % B2 AN T(E A W4 5, 22 S A g i 3 L(P <0.05). RJF
WA 2H T AR B A HE A 7o B AR i 1 W A 55, JR 3 Cobb #7544 I S Ji /b (P <0.05) ; S2 86 40 AR S5 12,24 .36 4
A FARAY BeHER T 5 535 Cobb £ 2 AN &, 1M %ot IR 2H - R 15 BOMER 55 5 B B R [, JR138 Cobb £ .
FHAIN, E R A GITEE (P <0.05), EEAARE6.12.24 .36 H VAS P4 H X B4R, ARG 12,24,
361~ H ODI DjRE AT 45 FU Fb X BRZAIC, 22 A Ge it 38 (P <0.05). X HRAIAR S5 K& Az 15 4912130 15 B4 1
HAT T TR

518 : PKP ARG A MR BE R TG T A A T 28 4 BT g b PR AE A5 3 1 R A, e % B0 A A8 b 2% i P Ui
T RERERT , A S5 HE AR = BE FURIER Cobb f 5D 4RI 1 BE B T & A RAIK

22 R NIE SR Bx & M SRRRER 0 T & SE B iR It
BB BT RS

B, ZAE, B i R 2R KSR IR
T E—ARER

H B PRI 28 B0 AN AR IR 5 SR i B V5 7 AT B T A Ik B B S5 47 (OFNE ) I PR T 2%

Jr ik EEL 2014 4F 6 H 2 20194F 6 H # # i 28 — N REEBEUIA 1) 98 Bl &4 OFNF [, Hor 48 (il %
FHZE 2 I AW+ Mok i R 36 97 SR A ) , 50 9 SR FH A i B 0 7 B 3k + B BRIGR YT (R IRZD) o LR
AR H T ARG 05 % 5 5 AR & 28k I RIT7 28, ARG BN 431 (VAS) ¥ P43 | Harris
AT IIRETE 43, A SOTT RAE A B AR & AR THEBORFY LLBR FH R 50 R 8 2000 4t 07 224007, THECSE R}
A HL SR ] X2 K 5

R RED O Rl e o U 85 ) ] a1 R oA o NS 11 N Sl == R A N e
2135 R B I S AR (1 =-3.050,-10.379,-21.032 . -31.908, P <0.05) . % ZH 5 5 A iy 350 B 2% B2 A T
{E L 1780 g 5 2 i K ( PINP ) T B—1 78 Jig J 4R B 2K i K ( B—CTX) 7K -4 JE W 8 25 57, R 9 28 S 3 R
HH SR 286 107 2 PR &8 B H A8 B RGN (1 %5 % < F=28.491,15.609 .6.128, P<0.01; T{H : F =45.358 .27.736.
6.133, P<0.01; PINP : F =73.84 .88.812.16.991, P<0.01; B—CTX: F =101.431,724.919,44.086, P<0.01). Wi £
BE ARG VAS P53 19 22 5 52 B0 B (R3O0, L 28 18] R4 0 b H A2 B 4400 ( F=1678.032,552.403.,32.493, P <
0.01), RJ5 Harris PF-43 1422 5 52 I B[R] 8500 AN 2H [R) 500 (F =33.344,14.169, P <0.01),
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S50 R 28 TN FEARAR 45 45 MR 1 R TR T & 4F OFNE , AN A HS R 1 45 0G5 Th Ak, 1T FLAR 5 9%
TR THREMK A T

KT IETITD G R BEERRERAR PRI A

gﬁ@g\ﬁiﬁﬁ%\f‘\%i%\/}i’g\iﬂ r’f"ﬁ}\é'i’}g&
b A R

H Y 5 0 90 U BR B R (UKA) S 38 21 B8 35 ] 42 32 (9 0E R IR 25 (patient acceptable symptom state,
PASS)H} &7 15 5143 (forgotten joint score,FJS—12) B {H

T3k« B 43 B 2019 4F 2 H 22 2021 4F 6 H 730 11 57 B B 5G9 AMRHIBGIA AT UKA TG Y7 1Y 153 il R IN
MR T R, o 2o 113 4], 53 40 1) 5 444 49 ~ 92 %, - 34 (68.80+8.07) & 5 B {4 Jifi 1 45 %% (26.57+
2.54)kg / m2, A EE ORI 98 LA R OG5 P43 (Oxford knee score, OKS) []45 MR J5 1 4F 58 1%,
FJS-12F1OKS A 45, L OKS 7322 A AEAE Ay il R 2 PASS . SR 210 TAERAE (ROC) thZe A4
KB PASS B E 4 LE 2 n 5 75 A o0 L BGE PR G127 5 i FIS-12 1 PASS (K

S5 5L A 5T A A HE R DA AT OKS 5 FIS—12 S IE A5G (R RV X R A >03 H P <
0.05) , IE5Z OKS A LIE A 8L /M54 2 1 . ROC M3k A 75 B 40 B0 1T PASS 19 B 43 31 4
61.46 175.00.

S50 FIS-12 2 VPAl 8 38 OG0 B 3 AR S5 X TG it R B A A 8% T B, PASS J& P14k A8 25 0T I R T
S Y EL SN A A 3 T . ROC IR0 UKA AR5 1AERETTIT FIS—12 i PASS [ {E /2 61.46.

ETWEHER S FIEMSFH N ZRBERELEFA
BT MAPK S S 18 B R it & £ BB E AL B8 52

FWRA, KRB VIR E Zem, BEEM KE R, AR
FMKFWE R — ERAEH

FH - 5550 (Perilla leaf ) 2 —F i WES 2 TAEY) . ECSOH T2 aele st B i Imh. A
PFTEARRT S TR B SRR, AT 265 25 B2 i T HOB e L]

T AT BAE R E TR TR AL S AV FE ISR AR AR . AN B T KO FIKEGG &
S M MR — A0 25 3 B 0 285, LA A 55 90 2 6 B A PR AILAR o S5 S AT o0 T X0 W, it — 2P
WE T A A I ATRENE . R, B> T3l J A B OREHL T TR Sh Al AR M R AR AL

SER O 18 Rl IR A Oy o R AR ST 5 SR I N R P A 6 R R A 66 4
FEN AT RES 5 SR e HE R AL P o KEGG & 4R 18 % 2 71 , MAPK 3 i n] BE7E 58 70 it fle o 1A i 7
WA T BN . RN T8 1 BORIER] T MAPK i BT N 5 S TR A US4 BT
RETE

SEVE « FE IR M Al 1 VR T A R Y 22 o e R I . MAPK Gl i m] REAE L P A% T T B4R
o ABEFERIRIE TSR 0B B AE BT T 07 [ R T —RE mHE T8 .
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ZEFREMHEIBE TP ERAS M2y Big KA A

B AR R A
5

M ER(BwEMHXFHERNER)

-

H Y - BRI A8 o A0 8 35 8 3 v Pk 5 &2 ML (enhanced recovery after surgery , ERAS) ¥y k12
7 BN A

J7ik  EHL 2016 4F 6 H—2018 4F 6 J PR AR B BB A B0 B P4 52 FARIGIT I i & 458 f91] . #R4iE 12
S dl ok H ERAS BB AL 27 BB A IE 4L (229 1) , AR T8 LS rBia. A 1 1 4Bk
AT ) P T G X RS Y7 S o AR A T 0 | (07 ) AR IR R R AE I R R LR R 1E L 5 ERAS 41 HL AT
AT LM AR RRZH (229 1)) o LA ZH AR 5 P9 A e BT 43 (visual analogue scale, VAS) , # 0C 15 U GE
Harris 753 o Jf s IF &0 & A4 28 A B 2 R[] AR B i) A3 Be 2% H R JS 120 H N R ABE 2R B8
2%,

50 R 1d.3d.5 dB A4 VAS TS 43501 8 (3.01+1.25) 53, (2.04+1.08) 43, (1.51+0.82) 73 X T
XTHRAH [ (4.11£1.32)41 . (3.86+1.16) 77 . (3.22+1.28) 43 | (P < 0.05) ; 5240 A Be 2 F- AR B[] AT BE st ] 73 51
H3(45.21+10.25)h . (8.95+1.22)d, 4 F X BRZH[ (122.0519.54)h, (12.21+1.42)d ] (P < 0.05) ; W 5T L AE B 22
FH M (31 309.58+18 096.42) G, /b T X FEZH [ (35 879.72+17 814.31) L (P < 0.05) ; WF5E 4H AR5 I K4k K A
K (3.93% ) K T IRZH (13.10%) (P < 0.05) ; R J5 14~ H B}, BF 58 2H Harris PE43 4 (90.70+2.44) 43, T % IR
ZH [ (81.40+5.43)43 1(P < 0.05) s RJF ity 120 H WA A B FET8 53518 2.18% .0.87% , A% T %
824 (6.55%.3.93%) (P < 0.05) .

4518 : W ERAS B I2 T BB YT 2 A7 B BB A0 B 4 T 2 R 5 50 R iR & IR 8 i
TR TR AH DG AT , MG DR, BRI I A B 28 M FE T3

(OCsiR]] AR B BBl s B0 B 4T s ERAS B Ak 127

Traf6/Nrf2/NIrp3 i# 2% 41 5 BMSCs K (£ =R Z (e i#
ZEMHBERELRNEEHE

FLE HE
ARTEHRFZWEBRTEER B4 215600

H A < &AM B BB A 1 & A R 5 5 2 1 B ) 7 IO T 20 TR i 23 AL B8 0T T B3 DA G 1 4k
IRV AR AE S BMSCs I R 1 3 2 i R E 22 [ 2R

J5 1 ARSI R WB 2L 3 A i AR 2F — 25 UF 552 % BMSCs il N R AE 7K °F- \ Traf6 |
Nrf2  Nlrp3 SERE/IMAY 23K o AR P S0 v e dok 05 i 4 1 s oA 558 s 12 S 1 AR S 1) R AP 2H 24N Trafl6 3234
KA, PA 150mg /kg/d = FUBE B2 F {5075 5 2 2Pk 2 2 Y, 8 JH] )5 38 1) microCT THC X iy AT IR A5 4%
5307 o

S5 RNVE 3 BMSCs il N TIOAR B AL T4 R AT R R AR A , H Traf6 \Nlrp3 M IL-18 . IL-18 55 4 F
TFRIRACE 58 FH 8T, Nef2 B R IK KT 8 35 BRI . ZEAR P SEIa v, FRATT 2 B s P 482 [ 4 25 LV —shitraf6 1)
PRI /N FRABE R0 0] REZH R 90t T PR ) i TR M T 2 1) i, HLE LU Nrp3 38 /K7 I A .

4518 : Traf6 /i 3 1Y Nrf2/Nlrp3 {55 4l X6 BMSCs 48 15 5 2 1 Jle A 8 2252 ma /5 ), 308 ) 1 191 Traf6 7] A 2L
ZfpRMEEE TR TR ER.
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5G| AR Z BRI RIZIE T
EH,EWMSE, TA, B L BR, L EK
BT RFEFRWE RN ER RS

H 5387 5 51 FIR S5 BRARIE (PA) SR OB R AIE , LIS B i 1276 R D)

I B S3 BT 2021 4F 1 H 28 2022 45 7 H B2 W R PA 1) 5 491 5885 1) — B 0ORE IR R R B S0 50 %
Rt g5 AR R A A R AT

5L SR CE Y At AR 28-67 & o ABE B IS 7K P [(2.92+0.18) mmol/L]F I &, 1L 8 7K
[(0.73+0.12) mmol/L|FE A% , R 55 BRI EE (PTH) 7K (161.3+68.0) pe/m L] i FH i , 484 25 D[ (11.00+4.60)
ug/LIEZ o BRI B R SE kL o 4 BIERE TARBEAT PADIBRA AR JS PTH M F5 31 1E % o

58 B LRI O 2 IPRER A 2 R IR FR G A I I R A A I , IR R AR
PA ; HUAR 55 18 4 S BT R ALKT 2 A (ECT) KA Sk i & 1k R 5 R D E DT 2E (PHPT) 8532 B8 ROk A%
F-BL PA S B0 &S AR T T ARG Y75 A5 K R

HMRYEFE"HANAZEREHEEIREAREERERE
MER & 48 1 B 3 P B I IR 97 30 T
Skl AR FRE SR IR
BT B R E W AR ER A

H A IR R ST B R TE 28 B ME AR ™ OB AR (PKP) H 1) R R <

J7 ¥ BERE 2018 4 4 H -20194F 12 H & B AAPEMER 4853 78 86 I/E X 4, AL 714
Xof HRZH (n=43 151]) FOWEELH (n=43 15 ) . %F BRZH 5% ] PKP F-ARIATT , WAL % ok B AR 7S B R 1 PKP TR
RJG 7d X BERORIATEAS , LA FARFE b5 SERELEIR (VAS) PE43 . ODIHE L, Cobb f1 AEMARHTZ%
B e RO B E R AR

g S WL AR P I P A TE S i X (P>0.05) s P2 TF- AR I A] K2 R R TG B ik 8] He s 4 1124
X (P>0.05) ; MELLH /K P E T & imn T4 4 (P<0.05) s WELZH AR J5 7d VAS . ODI 4851 . Cobb 1 Y T-XF
HEZH (P<0.05) s MERTTZ% B 40 L i T X BR 4L (P<0.05) s B AR T B 1 Ve R RO T ORRA &L
F1F K A R AR T X R ZH (P<0.05) .

250 ol R AR TS R 1Y PKP T 76 5 i A P A A R i 3 BB 3 367 R B /)N, BB S0 e AR
T, 0 R MEIR T RE , A IE & A SR IR, (A4 N

(e ] e REFEHA ; R AMEAIE M SIE A i BB A A AR 45 5 3T s I & e

Association between systemic inflammatory response index
and bone turnover markers in Chinese patients with
osteoporotic fractures: a retrospective cross—sectional study
Peng Zhou'?, Ke Lu'?, Chong Li'?, Min—zhe Xu’, Yao—wei Ye*, Hui—qgiang Shan "* ,Yi Yin?
1 Department of Orthopedics, Gusu School, Nanjing Medical University,
The First People’s Hospital of Kunshan, Suzhou, Jiangsu, China,
2Department of Orthopedics, Affiliated Kunshan Hospital of Jiangsu University, Suzhou, Jiangsu, China
Background: The systemic inflammatory response index (SIRI) is a novel composite biomarker of inflamma-
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tion. However, there is limited information on its use in the context of osteoporotic fractures. Hence, this study
aimed to investigate the association between baseline SIRI values and bone turnover markers (BTMs) in Chinese
patients diagnosed with osteoporotic fractures (OPFs), to offer a more precise method for assessing bone health
and inflammation in clinical settings.

Methods: A retrospective cross—sectional study was conducted on 3,558 hospitalized patients with OPFs who
required surgery or hospitalization at the First People’ s Hospital of Kunshan City from January 2017 to July
2022. Baseline measurements of SIRI, B—CTX (beta—C—terminal telopeptide of type I collagen), and PINP (pro-
collagen type I N—terminal propeptide) were obtained. The analyses were adjusted for variables, including age,
sex, body mass index (BMI), and other initial laboratory and clinical findings. Furthermore, multivariable logistic
regression, smooth curve fitting, and threshold analysis were also performed.

Results: The results revealed a negative correlation between baseline SIRI values and both 3 -CTX and
PINP levels. After adjusting for covariates in the regression analysis, each unit increase in SIRI was found to be
inked to a reduction of 0.04 (B =-0.04; 95% confidence interval [CI], =0.05 to —0.03; with p—value <0.001) in 3
—CTX levels and a decrease of 3.77 (3 = 3.77; 95% CI, 5.07 to 2.47; with p—value <0.001) in PINP levels. Fur-
thermore, a curvilinear relationship and threshold effect were also identified. Turning points were identified at
SIRI values of 1.41 and 1.63 on the adjusted smooth curve.

Conclusion: The results showed a negative correlation between the baseline SIRI value and B—CTX level, as
well as the level of PINP. This suggests a possible link between the systemic inflammatory response and reduced
bone metabolism. If these findings are verified, SIRI has the potential to function as a predictive indicator for
BTMs. Nevertheless, additional research is necessary to verify these findings.

[Keywords] systemic inflammatory response index, bone turnover markers, osteoporotic fractures, inflam-

mation, osteoporosis

Sex diferences in hemoglobin levels and fve-year refracture
risk in patients with osteoporotic fractures: a retrospective
cohort analysis

Min-zhe Xu', Ke Lu'. Yao-wei Ye’. Si-ming Xu?, Qin Shi’. Ya-qin Gong4\ Chong Li
'Department of Orthopedics, Afliated Kunshan Hospital of Jiangsu University,
No. 566 East of Qianjin Road, Suzhou 215300, Jiangsu, China
*Department of Orthopedics, The First People’s Hospital of KunshanGusu School,
Nanjing Medical University, Suzhou 215300, Jiangsu, China
*Department of Orthopedics, The First Afliated Hospital of Soochow University,
Orthopedic Institute of Soochow University, Suzhou 215031, Jiangsu, China
‘Information Department, Afliated Kunshan Hospital of Jiangsu University, Suzhou 215300, Jiangsu, China

Summary We conducted a retrospective cohort analysis to examine the association between hemoglobin (Hb)
levels and refracture risk in elderly patients with osteoporotic fractures (OPFs). Our fndings suggest a nonlinear
relationship exists in females, and females with Hb levels below 10.7 g/dL. may be at a higher risk of refracture.
Introduction Hematopoiesis and bone health have a reciprocal infuence on each other. Nevertheless, there is a

scarcity of in—depth research on the association between Hb levels and the occurrence of fractures. The present

- 108 -



2024 |3 2.5 3

11A7~9H

research aimed to investigate the correlation between Hb levels and the rate of refracture within 5 years among in-
dividuals with OPFs.

Methods A retrospective cohort analysis was undertaken between 2017 and 2022. The study included 1906
individuals who were inhabitants of Kunshan and were over 60 years old. These individuals had experienced an
OPF between January 1, 2017, and July 27, 2022, resulting in their hospitalization. Cox proportional hazard re-
gression models were used to evaluate the risk of refracture within 5 years based on the Hb levels acquired during
the admission examination, with consideration for sex diferences. A nonlinear relationship was identifed using
smoothed curve fiting and threshold analysis. Kaplan — Meier curves were used to compare refracture rates be-
tween patients with low and high Hb levels.

Results Elderly female patients with OPFs and lower Hb levels exhibited a signifcantly higher risk of a 5-
year refracture. Conversely, no signifcant associations were observed between the two variables in male patients.
A nonlinear correlation was found between Hb levels and the probability of refracture in females, with a turning
point identifed at 10.7 g/dL of Hb levels. A strong negative association was observed with the fve—year refracture
rate when Hb levels fell below 10.7 g/dL. (hazard ratio (HR)=0.63; 95% confdence interval (CI) 0.48 to 0.83; P-
value=0.0008). This fnding suggests that for every 1 g/dL increase in Hb below 10.7 g/dL, the risk of refracture
reduced by 37%. However, no statistically signifcant associa tion was observed when Hb levels were above 10.7 g/
dL.

Conclusions The fndings demonstrated a signifcant negative correlation between Hb levels and the likeli-
hood of refracture in elderly female patients with OPFs and suggested that elderly females with recent OPFs and
Hb levels below 10.7 g/dL may be at a higher risk of refracture. Additionally, the Hb levels can serve as an indi-
cator of bone fragility in elderly female patients with OPFs. These fndings highlight the importance of monitoring
Hb levels as a part of comprehensive management strategies to both assess skeletal health and prevent refractures
in this population.

[Keywords] Female - Five—year refracture rate + Hemoglobin « Osteoporotic fractures

U-shaped relationship found between fbrinogen-to-albumin
ratio and systemic infammation response index in
osteoporotic fracture patients

Xiao-jie Zhou'?, Ke Lu"?, Zhou-hang Liu', Min-zhe Xu', Chong Li'
'Department of Orthopedics, Affiliated Kunshan Hospital of Jiangsu University,
No. 566 East of Qianjin Road, Suzhou 215300, Jiangsu, China.

*These authors contributed equally: Xiao—jie Zhou and Ke Lu.

The relationship between the Systemic Infammatory Response Index (SIRI) and the Fibrinogento—albumin
ratio (FAR) has not been extensively investigated. The objective of this study was to determine the independent
relationship between FAR and SIRI in people with osteoporotic fractures (OPF). A cross—sectional study was con-
ducted using retrospective data from 3431 hospitalized OPF patients. The exposure variable in this study was the
baseline FAR, while the outcome variable was the SIRI. Covariates, including age, gender, BMI, and other clini-
cal and laboratory factors, were adjusted. Cross—correlation analysis and linear regression models were applied.

The generalized additive model (GAM) investigated non—linear relationships. Adjusted analysis revealed an inde-
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pendent negative association between FAR and SIRI in OPF patients (= - 0.114, p= 0.00064, 95% CI - 0.180,
- 0.049). A substantial U-shaped association between FAR and SIRI was shown using GAM analysis (p< 0.001).
FAR and SIRI indicated a negative association for FAR below 6.344% and a positive correlation for FAR over
6.344%. The results of our study revealed a U-shaped relationship between SIRI and FAR. The lowest conceiv-
able FAR for a bone—loose infammatory disease might be 6.344%, suggesting that this has particular signifcance
for the medical diagnosis and therapy of persons with OPF. Consequently, the term "infammatory trough" is pro-
posed. These results ofer fresh perspectives on controlling infammation in individuals with OPF and preventing
infammatory osteoporosis.

[Keywords]  Fibrinogen-to-albumin ratio, Systemic infammation response index, Osteoporosis, Infamma-

tion

Association between serum uric acid levels and bone mineral
density in patients with osteoporosis: a cross—sectional study

Min-zhe Xu' , Ke Lu' , Xu-feng Yang' , Yao-wei Ye’, Si-ming Xu’, Qin Shi’, Ya-qin Gong' , Chong Li'
1.Department of Orthopedics, Afliated Kunshan Hospital of Jiangsu University,
Suzhou 215300, Jiangsu, China.
2 Department of Orthopedics, Gusu School, Nanjing Medical University,
The First People’s Hospital of Kunshan, Suzhou, Jiangsu 215300, China.
3 Department of Orthopedics, the First Afliated Hospital of Soochow University,
Orthopedic Institute of Soochow University, Suzhou 215031, Jiangsu, China.
4 Information Department, Afliated Kunshan Hospital of Jiangsu University,
Suzhou 215300, Jiangsu, China.

Background The results of studies exploring the association between serum uric acid (SUA) and bone min-
eral den- sity (BMD) have been controversial and inconsistent. We thus sought to explore whether SUA levels
were indepen- dently associated with BMD in patients with osteoporosis (OP).

Methods This cross—sectional analysis was conducted using prospectively obtained data from the Afliated
Kunshan Hospital of Jiangsu University database pertaining to 1,249 OP patients that were hospitalized from
January 2015 - March 2022. BMD was the outcome variable for this study, while baseline SUA levels were the
exposure variable. Analyses were adjusted for a range of covariates including age, gender, body mass index (BMI)
and a range of other baseline laboratory and clinical fndings.

Results SUA levels and BMD were independently positively associated with one another in OP patients. Fol-
lowing adjustment for age, gender, BMI, blood urae nitrogen (BUN), and 25(0OH)D levels, a 0.0286 g/cm2 (3,
0.0286; 95% con- fdence interval [CI], 0.0193—0.0378, P<0.000001) increase in BMD was observed per 100
pmol/L rise in SUA levels. A non—linear association between SUA and BMD was also observed for patients with a
BMI<24 kg/m2 , with a SUA level infection point at 296 pmol/L in the adjusted smoothed curve.

Conclusions These analyses revealed SUA levels to be independently positively associated with BMD in OP
patients, with an additional non—linear relationship between these two variables being evident for individuals of
normal or low body weight. This suggests that SUA levels may exert a protective efect on BMD at concentrations
below 296 pmol/L in normal- and low—weight OP patients, whereas SUA levels above this concentration were un-
related to BMD.

[Keywords]  Osteoporosis, Uric acid, Bone mineral density, Threshold effect
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Association between perioperative blood transfusion and
length of hospital stay in patients with osteoporotic fractures

Si—ming Xu', Ke Lu*, Xu—feng Yang’, Yao—wei Ye', Min—zhe Xu’, Qin Shi’, Ya—gqin Gong', Chong Li"?
' Department of Orthopedics, Gusu School, Nanjing Medical University,
The First People’s Hospital of Kunshan, Suzhou, Jiangsu 215300, China
*> Department of Orthopedics, Affiliated Kunshan Hospital of Jiangsu University, |
No. 566 East of Qianjin Road, Suzhou, Jiangsu 215300, China
* Department of Orthopedics, the First Affiliated Hospital of Soochow University,
Orthopedic Institute of Soochow University, Suzhou, Jiangsu 215031, China
* Information Department, Affiliated Kunshan Hospital of Jiangsu University,
Suzhou, Jiangsu 215300, China

Background Few studies have examined the relationship between perioperative blood transfusion (PBT) and
length of hospital stay (LOS) in patients with osteoporotic fractures. This research aims to study the association
between PBT and LOS.

Methods This is a retrospective cross—sectional study from the Affiliated Kunshan Hospital of Jiangsu Uni-
versity, Suzhou, China, involving 2357 osteoporotic fractures (OPF) patients who received surgical treatment dur-
ing hospitalization from January 2017 and March 2022. Multiple linear regression was used to analyze the rela-
tionship between PBT and LOS. In the analysis, PBT volume was the dependent variable, whereas LLOS was the
independent variable. Simultaneously, age, gender, body mass index, hemoglobin, primary diagnosis, American
Society of Anesthesiologists, creatinine (Cr), anesthesia, surgical method, and Charlson comorbidity index were
included as covariates. The generalized additive model was then used to study nonlinear associations. Two piece-
wise linear regression exemplary evaluated the inception results for smoothing the curve.

Results Our results proved that PBT was positively correlated with LOS in the fullyadjusted model (3, 0.21;
95% CI, 0.04 to 0.37; P<0.0001). Furthermore, a “U—shape” nonlinear relationship existed between PBT and
LOS. When the concentration of PBT was between 0 and 1.5 units, it was manifested as a negative correlation be-
tween PBT and LOS. However, there was a positive association between PBT and LOS when PBT levels exceeded
1.5 units.

Conclusions This study demonstrated that PBT and LOS in the OPF population were independent with a non-
linear relationship. These results suggest that PBT may be protective for patients with long LOS. If these findings
are confirmed, the LOS in OPF patients can be regulated through appropriate perioperative blood transfusion.

[Keywords] Perioperative blood transfusion, Length of hospital stay, Osteoporotic fracture

Association of 25—hydroxyvitamin D levels with lipid profles in
osteoporosis patients: a retrospective cross—sectional study

Si-ming Xu', Ke Lu', Xu-feng Yang’, Yao-wei Ye', Min-zhe Xu*, Qin Shi’, Ya-qin Gong', Chong Li’

1.Department of Orthopedics, Gusu School, Nanjing Medical University,
The First People’s Hospital of Ku shan, Suzhou 215300, Jiangsu, China.

2 Department of Orthopedics, Afliated Kunshan Hospital of Jiangsu University,

No. 566 East of Qianjin Road, Suzhou 215300, Jiangsu, China.
3 Department of Orthopedics, The First Afliated Hospital of Soochow University,
Orthopedic Institute of Soochow University, Suzhou 215031, Jiangsu, China.
4 Information Department, Afliated Kunshan Hospital of Jiangsu University, Suzhou 215300, Jiangsu, China.

Background In the literature, scarce data investigate the link between 25—hydroxyvitamin D (25[OH]D) and
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blood lipids in the osteoporosis (OP) population. 25(0OH)D, as a calcium-regulating hormone, can inhibit the rise
of para- thyroid hormone, increase bone mineralization to prevent bone loss, enhance muscle strength, improve
bal- ance, and prevent falls in the elderly. This retrospective cross—sectional study aimed to investigate the asso-
ciation between serum 25(0OH)D levels and lipid profles in patients with osteoporosis, with the objective of provid-
ing insight for appropriate vitamin D supplementation in clinical settings to potentially reduce the incidence of
cardiovascular disease, which is known to be a major health concern for individuals with osteoporosis.

Methods This is a retrospective cross—sectional study from the Afliated Kunshan Hospital of Jiangsu Univer-
sity, including 2063 OP patients who received biochemical blood analysis of lipids during hospitalization from
January 2015 to March 2022. The associations between serum lipids and 25(OH)D levels were examined by mul-
tiple linear regression. The dependent variables in the analysis were the concentrations of serum lipoprotein, total
cholesterol (TC), triglycerides (TGs), apolipoprotein—A, lipoprotein A, high—density lipoprotein cholesterol and
low—density lipoprotein cholesterol (LDL—-C). The independent variable was the concentration of blood serum 25
(OH)D. At the same time, age, body mass index, sex, time and year of serum analysis, primary diagnosis, hyper-
tension, diabetes, statins usage, beta—C—terminal telopeptide of type I collagen, procollagen type I N—terminal
propeptide were covariates. Blood samples were collected in the early morning after the overnight fasting and
were analyzed using an automated electrochemiluminescence immunoassay on the LABOSPECT 008AS platform
(Hitachi Hi-Tech Co., Ltd., Tokyo, Japan). The generalized additive model was further applied for nonlinear asso-
ciations. The inception result for smoothing the curve was evaluated by two—piecewise linear regression exem-
plary.

Results Our results proved that in the OP patients, the serum 25(0OH)D levels were inversely connected with
blood TGs concentration, whereas they were positively associated with the HDL, apolipoprotein—A, and lipopro-
tein A levels. In the meantime, this research also found a nonlinear relationship and threshold efect between se-
rum 25(0H)D and TC, LDL-C. Furthermore, there were positive correlations between the blood serum 25(0H)D
levels and the levels of TC and LDL-C when 25(0OH)D concentrations ranged from 0 to 10.04 ng/mL. However,
this relationship was not present when 25(0OH)D levels were higher than 10.04 ng/mlL..

Conclusions Our results demonstrated an independent relationship between blood lipids and vitamin D lev-
els in osteoporosis patients. While we cannot establish a causal relationship between the two, our fndings suggest
that vitamin D may have benefcial efects on both bone health and blood lipid levels, providing a reference for im-
proved protection against cardiovascular disease in this population. Further research, particularly interventional
studies, is needed to confrm these associations and investigate their underlying mechanisms.

[Keywords] 25(0H)D, Blood lipid, Osteoporosis, HDL-C, LDL-C, TG, TC

Association of a sulfur—containing diet and a CTH gene
polymorphism with bone density in the Uyghur population
of China: A preliminary study

Lingna Fang', Zhiqin Zhang?, Dawei He’, Yanmin Hao*, Yan Gao *, Rongzhu Lu’, Chong LI *°.
"Department of Endocrinology and metabolism, Kunshan Hospital Afffiliated of Jiangsu University,
Kunshan, China
*Biobank, Kunshan Hospital Afffiliated of Jiangsu University, Kunshan, China.
’Central laboratory, Kunshan Hospital Afffiliated of Jiangsu University, Kunshan, China
‘Department of orthopaedics, Kunshan Hospital Afffiliated of Jiangsu University, Kunshan, China.
*Department of preventive medicine and health inspection, Jiangsu University, Zhenjiang, China.

‘Department of orthopaedics, Atushi People’s Hospital, Kizilsu Kyrgyz Autonomous Prefecture, China.

Background: The purpose of this study was to investigate the effects of a sulfur—containing diet and a CTH
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gene polymorphism (G1208T; rs1021737) on bone density.

Methods: We recruited 200 Uyghur residents from Xinjiang, China for this study. Fasting blood samples of
participants were collected for serum hydrogen sulfide (H,S) level detection and gene sequencing. Dietary sulfur
intake was calculated based on a food frequency questionnaire and classified into animal protein and non—animal
protein. The skeletal health status of the calcaneus was evaluated using a quantitative ultrasound scan.

Results: The total number of participants in the study was 200, with 81 males and 119 females. Participants
were stratified by osteopenia status, with a T—score = —1.0 indicative of normal bone density and a T score < =1.0
indicative of osteopenia. Those in the osteopenia group had significantly lower bone density markers, including
broadband ultrasound attenuation and speed of sound, total weekly dietary sulfur intake and weekly dietary sulfur
intake from animal protein, as well as significantly higher serum H,S levels, than participants with normal bone
density. However, there were no differences in CTH genotype between the normal bone density group and the os-
teopenia group. Participants were classified according to tertiles (Q1 to Q3) of weekly dietary sulfur intake from
animal protein. Compared to the Q1 group, the T—score and BUA of the Q3 group were significantly higher. Bi-
nary logistic regression analysis showed that compared with the group with the high weekly dietary sulfur intake
from animal protein, the low and middle groups had 3.252 times and 4.330 times the risk of osteopenia, respec-
tively.

Conclusion: Dietary sulfur intake from animal protein may have a protective effect on bone density.

[Keywords]  Sulfur, hydrogen sulfide, CTH, gene polymorphism, bone mineral density.
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(Peroxisome Proliferatoractivated Receptor y,PPARY) g i ik 45 & £ I (Fatty Acid Binding Protein, FABP) Fll
CCAAT $45% F-45 4 55 H (Cancer Epidemiology Biomarkers and Prevention,CEBP) [ mRNA A X} ik & ; i i
o 3 0 R BT A A5 (Adey®) 5 m R Adcey8 R 112 955 22 4% Y BMMSCs J& B 555 58 430 LA R 754 :ne
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N,

20 ,RNAiZH, Adi 41, RNAi Adi 20, RNAi Adi+10uM/LDATS 241, RNAi Adi+25uM/LDATS 4, AR A iR
THZL 0 G i Je 9 e 1 PCROULEE AR A AR 73 A0 A% (00 SR AH OGP F mRINA AT 26 58 1 5 R AR 14 5T B
KN BMSCs H 45 i i B(RAC—-alpha serine/threonine—protein kinase, AKT) , £5 1 #{ /i A(Protein kinaseA,
PKA) YR F A X ik 5 o

258 (1) 5 SHAM 4 .OVX+80mgDATS ZHAH L, OVX 21 Kk BRLAG R 3 A /43 L A 5 T+ (P<0.05)
(2) K B BMSCs 14 58 1% 1 46 I 25 5 . R W) ¥R B DATS T-7i 24 h .48 h J5 ,10uM/LDATS 1 25uM/LDATS %
BMMSCs HFH G P A 25 5 5 (3) K Bl BMSCs BUIR R A I 25 5% . Th4T O Ge 8 7R, Adi 45 21 K B BMSCs 2
AR I, P 10uM/L  25uM/L A1 S0uM/LDATS 4h B /5 119 Adi 28 B8 i 1 250 B S /D T X RE 4, HFE &
DATS ¥ B2 55, i 107 1 250 72 7 0 (P < 0.05) 0 (4) K B BMSCs H U AH OC H - 9 mRNA AH X 55 f 4
Mgk A 25uM/L ¥ B DATS (1) 40 g /b, PPARy . FABP . CEBP %5 i I8 10 5 b 2 4 52 30 B & i 41 k]
FABP . CEBP 7E 50uM/L ¥ & DATS 2 AHXT T %5 B2 A7 W 2T B 19 (P<<0.05). (5) Ryl s P 25 21 . & At
Adey8 FH 5 ABCIAI B A HA - (6) I IELE TR . 1. Adey8 BBR IR REFE YL, AL O Ye (a2 1
7R, 10uM/L A1 25uM/L DATS A2 5 i 40 At HH B 1 76 10 Bt 35/ 0 T X IR 2, HLRE % DATS ¥k B T, g
9 9 B 2 ek /D (P << 0.05) 52 . 25uM/L DATS 75 5 (19 21 PPARy .FABP .CEBP 1325 5 AH Lt T X% IR 41 A
FH T RE(P<0.05);3 555 4] HL 4, 25uM/L DATS T Fil2] AKT BB 1k 3215 F [, PKA % 25 (1 32 35 4 fin
(P<0.05).

2530 K il i AKT/Adey8/PKA {5518 0 BMMSCs B R 7301k

Biomimetic—mineralized bifunctional nanoflowers for enzyme—free
and colorimetric immunological detection of protein biomarker

& S BA
F T B AR E B A I

Detection of protein biomarkers relies largely on the development of modern immunological methods.
Herein, a new enzyme—free immunological method is proposed to detect protein biomarkers. Employment of anti-
bodyCu3(P0O4)2 hybrid nanoflowers, which are prepared through a facile and mild biomimetic—mineralizing pro-
cess, is the core concept of the method. These nanoflowers can perform functions: one is to bind to target protein
biomarkers with high specificity; the other is to release large amounts of Cu2+ upon acid treatment, which can in-
teract with creatinine and exert peroxidase—mimicking enzyme activity, therefore producing a distinctly amplified
signal. Using osteocalcin, a well-known circulating protein biomarker for bone formation, as a model, the method
affords a linear range from 0.1 to 50 ng/mL with a detection limit of 0.042 ng/ml., which is superior to reported
methods. Moreover, the method shows considerable specificity, desirable performance in serum

samples and eliminates the use of enzymes, so a great potential for this method is expected to meet the need
of the clinical diagnosis.

[Keywords] Hybrid nanoflowers Protein biomarker Osteocalcin Enzyme—free Colorimetric method

MR SMUNEL F 8 B #inr ZEREIM BT ERIT

X EF R AN, kR
LFERBRFEFREAMNLUAER

I« SRR B 0 AN EWUARE 1) S5 S TF- AR B (CPP) N TR Sk B v o7 IRE B S04 1) I PR 7 4K
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D71 < RUEUPE A3 HT 19 58 38 K2 PR 2 B 9 M U B2 B 2019 4F 1 H 3202248 1 H 3L 91 il A T XU e
S B R AR AR B A AN LI 40 B HLLEL A CPP 4L, B MR AL BLE i AN ILERE , CPP 4 ik
R e AMIA B LR B8 R A e IURE o W 2 PRI T AR A D) B, TR B[], o a2, 3 e ) 1) R0 S48 b
FFEAT R D7 RS al R, B U AR 5 I & 1 DL X 450G 1 D g SR A T4

G H A S0 BB b 5B 1548, £ 35 5], V- 4 4F 1% (80.14+6.99) %, CPP 41 41 (5l /3, 15 15 44l
226 1], FHIAFEH (79.946.07) % o H AL B BT AR a] ) 1K B R A e B[R] B4 2K I 5248 CPP 4
% (1=3.192,4.553.,2.968 .5.835, ]}y P<0.05) . # B2 345 AR5 14> H Harris ¥ 43 B W Ik T CPP 41 (1=
6.705,P<0.05) , MiAJ5 34 H Harris 175322 5 W I G0 12478 X (1=1.484,P>0.05) . P4 BB FH AR BT A5
BEPE53 (VAS) 22 55 08127 L (1=0.148,P>0.05) , RJ5 55 1 K VAS TS FLAL = T CPP 41 (1=4.215, P<
0.05) . AJFERIFRAE KA R4 22 55 T g0 B L (x2=0.675,P>0.05)

2510 R CPP FAR AR, AU/ T F ARG, 4 1 5825 1003 0E 5 A 3 I ] (W] 7 8 56
Rg e e, BEIE ] FRARAR 5 B XU, I HEEE T il N TR Sk B i .

(OCsi]  BeaBiEdr; S RUEAR, B, 8 16745 R

HEASXNEERSiafr BREBIMHNT RS

TR R AR Bk
'k iARGE K FE SR RN UK E R A
WA APFREARERFA

H - BRI 2 A 20N [ R 58 (OBS) AT B B BT Y7 4L

J7 4 WUBE SR BT 2020 4F 5 22 2023 4F 5 7 1 A58 R 2 B2 2 g oM LR BE g BHE T OBS 1R Y7 I
SEREBEVTH) 23 (18 B BT R E TR T 19 B, 2 4 55 4RI (40.3+11.6) % 5 T AR Ik R Judet A% 9
11, B 1441 32475 2 FARBS] 3(0, 4) do 05 T AR O bR A5 3205 2 T AR E] T AT ] |
AR i RS IF RAE S E P A I AR . RS SR A Constant J8 5G9 DI BEIF 23 A7 25 i D RE VT 73
(QuickDASH) X A 5 ¥ 7 A FA A THE 4 .

S50 23 ) R RS 4R (30.112.0) 4 Bl 17 o A8 & B9 TR I 18] 2 (136.3+32.0) min, A H7 1 1L 54
(178.3250.3) mL. ARJ5HHEI AR N 100%(23/23) , B faui 43, ) H . R 1618 E
HE R F R 2 TR A R N 257R i, AR BRI AIE A A . RIRFETTIT Constant JH & 17 DIRETES)
H(91.73.0) 430 ARKBEVTET QuickDASH #7434 (10.4+3.6) 43, i R 3R 91.3%(21/23) o

S5 R JH OBSIRYT B s B4, FARSRAE T, @105/, 9 e 4l A 206 2748 i fk, R s It
KA e RBCR AT

(OGsiR ] R IR BT s R E &% TR YT 4

AE 18 < Stomatin $8 =] Prdx1 P& fF & A & 0 AR iE 10 K B B Al

AL TRAL EARE, B B E gk
FMKFWE S — EREAH
H 19« BHT I8 5540 ¢ Stomatin $ 1] Prdx 1 S0 FRER AN (OP) By PR HLE]
7k Gl AN AT S8 T STOM 76 OP SR & B BE U I FA 5 N . M T STOM 4> 51 il s
/N (STOM=/-) LA 5 STOM X A% i Az 25 B3 8 (ovariectomy, OVX) /N AOSE IR o 38 3 % sk i i)
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N,

7R T STOM BB S /N B B o e 200 B %) 2 e L PR 3Rk, i — 20 W STOML ) Al i N A= AL . e ,
T fofi R B A O 9 2 ¥ 1] STOM LA B #f5 STOM T i %F OP AIGI 7 1EH

gk L i 1 BT A A 2 BRAE OP FB B B BELH 21, STOM =5 B 36308 5 Vi A 18] 78 JT 40 G v s 4 i 45
Y. P AT 4B 7R T A i R ) 70 0 T A 3% 2R Akl B v, STOM 3R i ik &5 . 42 OP 4%
Al 2 AT A B STOM 3Rk W & 3G 5 o T 4R 58 STOM X i A Wy W s 5 /R AT e 17
STOM~/—/INflo Micro—CT £5 4278 STOM—/—/N U 2 W 3 34 . A N A1 21 2= Y A 527 AR STOM 1 il it
B 40 B A T R, % R B STOM—/—/N Bl R S B & BRI 0 &5 28, FRA 1A% 0 ] BE 2 rh T STOM
R SR, A B A8 SO KT R RO, e P BUNRE R B 2, IRATXF STOM-/-17
OVX F AR, Micro-CT I /R Fifi fk STOM I 2 111 OVX i S A0 B 4%, R N TRACP Y a2 3l il STOM i 2%
GG E TG o FRATHEE WT B STOM—/—/IN BUFAR - BE 40 L, %% S5 4 I )7 48 7wt Bk STOM Ji5 41 fifg
W% B G A AE SCAR ISR T8 . [, ROS {5 53 B 0 35 5 42 , Nif2, SOD1, SOD2 & NQO1 454t 48 fb 3k [l
B3 FH, BARTERA TS0 HriE s STOM A B kil B b 5 Prdx 1 25 &3 2 . F—20 i, 3]
KA F2 3k STOM,, 38 13 #E [1] Prdx 1 %5 B R A, P2 2F ROS = AR Je i TG Ak o fe)m , JRATTA 2 7 8 1) 8 &R
STOM FYBRAHOCHE 85 o L X OVX /N ERAT FE i Dk i 50, 235 31 S /s L [ 1 ) 6 2R STOM 22 i 1T OVX 5311
BRI H R T

258 M STOM Z2 % T RANKL 1755 091 B 40 i A= 5, 08 20852 OVX s S| £k o fEdLHI 1,
STOM ZE /b &R 338 2 #0 [] prdx 1 R, A5 7 105 B 20 A P9 3894 5 19 20 L0 I JORT ROS 7228 |, e 24 5 30 B s 4k
HaE

([SCHiR]]  STOM, Prdx1, BB 20HE , 5 BTBR a , V5 il 1A o fi

Changes in bioindicators associated with sarcopenia before
and after intensive lifestyle intervention in elderly
East—China populations: a community trial

X KA
AW L ER

Background As populations live longer, there is a progressive increase in chronic degenerative diseases, par-
ticularly those related to the musculoskeletal system. Sarcopenia is characterized by loss of skeletal muscle mass,
muscle strength, and loss of physical function. It is a common disease in older adults associated with various ad-
verse health outcomes. There is a lack of bioindicators to screen for sarcopenia, and the effect of intensive life-
style interventions on these bioindicators in patients with sarcopenia is unknown. Our primary aim was to explore
whether the bioindicators of body composition, lymphocytes, albumin, lipids, and thyroid hormones are associated
with sarcopenia and the changes in these indicators after an intensive lifestyle intervention.

Methods 60 subjects were selected from Runda and Bailian community health centers in Suzhou, China.
They underwent body composition analysis and tested lymphocyte, albumin, lipid, and thyroid hormone levels.
The 30 sarcopenia subjects underwent a 3—month intensive lifestyle intervention program. At the end of the inter-
vention, we rechecked the bioindicators. Statistical analyses were performed in IBM SPSS v26.0.

Results The blood indices of sarcopenia subjects were generally lower in albumin, non—high—density lipo-
protein cholesterol (non—-HDL~C), and free triiodothyronine (FT3). Body mass index (BMI )(r=0.6266, p<0.0001),
fat—free mass (r=0.8110, p<0.0001), basal metabolic mass (r=0.7782, p<0.0001), and fat mass (r=0.3916, p=
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0.0020) were positively correlated with appendicular skeletal muscle index (ASMI). High BMI and FT3 were pro-
tective factors for sarcopenia, and high fat mass was a risk factor. After a 3—month intensive intervention, sarcope-
nia subjects had a significant increase in BMI, ASMI, lymphocyte, and albumin levels, and an increase in FT3,
with a non—significant difference (p=0.342).

Conclusions Low BMI, FT3, and high fat mass were associated with an increased risk of sarcopenia. Inten-
sive lifestyle intervention can significantly improve ASMI, BMI, lymphocytes, albumin, and FT3 in sarcopenia
subjects, which is favorable for delaying the progression of sarcopenia.

Trial registration This study was retrospectively registered on ClinicalTrials. gov, registration number
NCT06128577, date of registration: 10/11/2023.

[Keywords]  Sarcopenia, Bioindicators, Intensive lifestyle intervention, Exercise intervention, Nutritional

intervention, Whey protein

~I/

MESRBE R ie T B R IR BT R R 2 E S

B, EWE, %  HEL, WA, FR, Rk
AT L ER

H 1 2 43 A7 B 0 0 P S8 3 A 3 AT ) A A i v el ke Jle 1 3 Yk (i o 44 < % (138 ) I B I R T 38 e &
2P

Jr vk BUEYE 8T 2017 4F 6 H -20224F 6 A |, B it R4 E 95 M B8 B 2 A7 B2 24 R Kol s AA T 112
ERE 21870 5%, X S W BRI A6 AL . R BEZH 20 9], 11 AR A7) B 3G 4 4 % D, #F 984
160 1], 76 Mz FHAS 70 Sd PR R AR 2R D SR L o0 i FE 284 (12 24 JT B 4232 1 IR R Jg 12 (3% [ 35 Smg)
F K T s IS T A AR 3 36 A H L KT EL I AL 45 R S A 1-4 B 0 R BRI AR AN R
N B D RE AR S IR Vo3 PR HY TR e ek

25 5L WF ST 25 0T BE A P AL AL — FREERAEARL , Y697 S5 I 9 21 45 SRS 11 B % B 5 Xt R A ] el 30 34
n(P<0.05) , W52 40 [R1ERA B %5 B va TR — I S 0 152 BE (P<<0.05) 5 3397 Je A 9E 2 45 B 9 T-PINP . B
—mxﬁﬂ%ﬁﬂﬁ%ﬁ%%ﬁ@zom)ﬁTFm%@TPmpscmﬁ%%m¥ﬁ%Wﬁ@<
0.01) ; WFFTLH 50 — U S A 5 U B A RSO &AL 55 2 3 YR Ja AN RS 385 1 Uk Bt /b 5 g€
34F, A I B DI REA 3 S (LRGeS A AR 07 5 45 i 3 A B P43 T e B i 22 10 R 4
Gzo%)H%@%M%%fﬁ“ﬁ?%#ﬁ%@<amn

¢ T 2 — AT O R OR SR R 5 T B SRS RE A R T B R S B R IR , R, AR 4

ﬁﬂo

(OCBE] ] MR BEIR (R [E5R ) 55 B s B AR s TPl e bk

ETHSEERBIRRKAAAELE BMSCs ZER!
%-’Eﬁ E%ﬁ JIL*IA H’M’Eﬁ*)l%ﬂ
AR TFTEHREIHEREBER

FIRY < B T4 AU B R 2 I I (Z.G W) S B i 1] 2 5 1 41 (BMSCs ) 322 IR 7 B AR B i
PR IR o
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D76 - A0 M 58 5 T AN ( CCK -8 ) YA R AN [R) R B2 ZGW (0, 13, 26 mg- L—-1) i 24h X 3 % BMSCs
2 B B4 A 15 2R 5 B I A T 92 U (L 3R 5% ZGW X 3 3 BMSCs 20 M il iE 77 5 ELISA A6 I 5 % 45 b
(MDA ) 5 b o 4G 40 e 8 2 W X TS PR o L FLIR B — BRI R 11 (ATP) 9 AR i 5 5 11 A3 B0 30 v s A e
fift AH G B 1 OB IO 2 (HK2) M2 B P9 i /2 33 B (PKM2) | FL R M6 &0 A (LDHA) | i %4 4% % 45 14 1
(GLUT1)Zik /K.

LR ZGW SR B T PR 4R 5 3 2 BMSCs YIS R F L e 1 o R, ZGW 2 4k BB JEPE T i o
% BMSCs B 5 6 br AV A9 M FE i LR S ATP A il i (P<0.05) \HK2 \LDHA \GLUT1 & H ik K- (P
<0.01),

4518 : ZGW e U 5 % BMSCs 4 il (1) 38 78 I 40E 7 5% 2 7K 7, FLHLH W] 58 5 7T R 5 1 A A G B ok 7
HK2.PKM2 .LDHA f3R35 , 100 DA I A 5 A G .

Chikusetsusaponin IVa i# iT i #= GSK3B/NRF2/GPX4 i 2%
HHEREHERETREERER THRNENDIRELE

HAE BAEH EEF
AR PESRFHERREER

H B BB RS T WA ARSI 51 K T AR KI5 85 B PR R . AR B TER S h R 2y
FL{A Chikusetsusaponin Iva(CHS IVa)fill fill &% SET-# K BMSCs B H 68 7 , i a8 1% A 3G i AR b A
AT T B BB AN RS T A A PR M .

T3 s FRATT 30 A ST BTg AN T AR AR 3l KBRS , X AR A 8] TR %) 1 A R A iR A T IR 2852
OB B SRR SR BIT R RKARR TI  R aSr . ARSI SR AR N BMSCs FRAE T RHOA R L i
FH A1t 325 5 FL B . Western blot \ ELISA 588 ¢ 6 (TF) Y 2 g =020 Mg AR | 6l 1 85 R il (ALP) LA K 9 R 41
(ARS) Y AT 4307 o LAMRI B IR AL BT AARES i SE B 45 6 40 T X HEH R ERSE CHS va YA HI/E AL

AL TRAT A B BB A RS A A A A AE R BE T, IAh CHS Tva AT BMSCs 2K5E T, If-fig
R BMSCs BB BE T3 I A AW — B i ST b B £, AT — 2D 3R T A A RREPE . Rl i — 20k
PR CHS lva 238 i1 1 7 GSK3B/NRF2/GPX4 38 [ AEH .

2518 : CHS Tva AT 5 P84 GSK3B/NRF2/GPX4 3 41 il 5 B 4 AR AU T $2 T+ B B A T N A A PR
EME

B 1% i 72 U8 7 XU BF E VIR 15 S/
JETiR 5 Hh RO AR B 4 Bl AR AR
MR AR TRiE BT Bis A

BMKFWEE—EREH

H ) W98 TET2 2153 13 e vE A W i gE s s Ak Al OVX i S £k .

7 AR5 38 A U B EL AR (OVX) ZE 37 /N B2 Bl B AA B AL | 38 3 Micro—CT \H&E Y& iF 52
B ERFA, Eid ACPS YLt Western blot  SEHT A2 1 i % 55 — 3B & Wi#s% I W (RT-qPCR) B B W 1 5
B 8 OVX /N B SR TEAR 2H (Sham ) 7] B8 S J50 5 15 20 it ( BMIMD) [i] 5% 440 S AL B RE 7 o B 0k —
i it RNA-seq £ K T4k TET2 1 FI#HL 4> 1
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B3%2%5

2 L 185 T AR Tet2 YIRS , BMM 40 i K RAW264.7 4 i 16 il B 40 B 43 Ak 32 BHL , 7] i 1 MR 55
RNA-seq 45 R HL/R ALK TET2 76 BMM 40 s th 235 5 Bel2 Ik . HLHI EFRA 138 1 co-TP SLER K IE
T AR TET2 78 RAW264.7 41 s vh (1) 635 J5 BCL2 5 BECNT Z5&-34 i, i T BECN1AKH 0 A . {1
siRNA THLEUK T TET2 /) BMM 40 Bel2 Ay2IA , FATT & BRI 55 i B 40 it 3£ S Y Wl i o il ez o
R EE T4 TET2 #E OVX /N Hh 9 38 28 I LB it il /D SR AR 25 40 1y ol 3

518 7E OVX /DN RS TET2 4 T BCL2 [ R34 55 BECNT AR 11 [ e DA 17 42 32 18- 200
I3l BETAEEE T OVX BRI & 2k

[SeqEiR]  AME, BCL2, TET2, B 400 , B R HiAs

ETWNEEZEXTERRREEEEE
NETURESIEEZ D

B 25
AR = ARERR

H B 3 3 T XU FAas 20 I &M B AL (osteoporosis, OP) £ 5 B % i s A48 fk S HSZ i R 2

D5 G T R L 2B T B A B A 0 T R AR XN 1 1 700 81 (e PR =50 J8 2 8 =65 T8 40 ) i K 1
JE B AE 5 JE N TRE 1) 7 285 0 2o BB 1A (] (AAS R AT i R DA S50 % s AR 2 K A S5 U B ) T B A 5
NHBEo B 201848 12 J1 2 201948 5 J i 16 HH ) 329 {51 B oL B A 1= fs A HFEZR AT HRA % A L R R Be it — 25
W2 BT BIRTT 38 2019 48 6 H 22 2019 4 11 7 ik th 19 327 1) B Tl i b o f A BEGN AR I f 1221, 42
BRI B B B B AAE X By 48 T T O B2 2 TR 7 R Sl BB B T ARG PR [ 5L 2 i
FFRIHBE DT B . A ZH I A2 W o i g A 9 18 o 3 280 441, o S0 A A JHE L4510 16.47 9% (280/1 700),
FLrprxt HEH 125 6], AU 52240 155 1] o R P 2 200 3k 77 25 50 BT LA P 4 2 4 9 A8 3 1 % B B 8 8 A
T[] IRH AR 51 28 B8 K TR WL 532 20 43 AR OP 41 101 {91 F1 OP 2 54 451 2% 1 2. Z F1 2 [ &K Logistic 7]
VA3 A7 30 ST B B AN AR F8 5 15 %% B2 B A AR AR R 52 R 2R

SEIL BT 248 U 52 21 45 B 1] 057 1 58 B 7K T80 B4 1 (P << 0.05). AUr] #5128 HE OP 41 Fl OP
A BFTER AR B R AT S R FEAS R LS | B AR BT i 4 £ (body mass index,BMI) .25 ¥R 4EE
D[25-hydroxyvitamin D,25(OH)D] . ff {4 W R i (alkaline phosphate, ALP) & UL A RS #% 1i AR L 38 22 S A 4t
i1 & ¥ (P<0.05).BMI(OR=0.598,95% CI Jj 0.467 ~ 0.767) . & & JJLAIL A 5 A% 1fi £ (OR=0.897,95% CI K
0.850 ~ 0.946).25(0H)D(OR=0.877,95% CI “}y 0.808 ~ 0.953)4 4 & Jf i A2 A 747 X 28, ALP(OR=1.061,95%
CIM 1.001 ~ 1.124) A8 BB AA A fE B R K o

S50 T XU A2 AT S B T B A AR A 8 B AN Ak R I B BB S A HE BMIL,
25(0H)D B KU AR ALP K V2B R B AMAE £ 35 % B sh A A b sg i [ 2

48 A AL I 30k T S AR T A O 4R 36 R 5

JE1 45 E L FRAR
BRERKFWE N ERELSEFH

H Y 3R TR X AR LA A2 K 0 i 28K SF R SRR T g (AR 56
J7  BERE 2022 4F 6 H £ 2023 4F 6 H 78 IR M A+ KK (19248 N 203 BilVE MF T 6T 42, KR 40 1 2 kA4 1)
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REVFE (SPPB) P 2r 45 R 0 oy 2 4, RIVIK (A D e 4 22 41 (0-9 73 ) FUAR R D BE A 4 4 (10-12 73 ) o ]
ELISA 12751 G0 0 74 28 10 35 WL IR A K AP il 7KK o 38 4 Spearman #H % 23 B il —JT Logistic [A1 345355 1L
T8 WU A= A A ) 2R IR A4 D B f9 AH G

5L YRR T R 25 AL AR5 L5 GRS AR BT I 21 88 11 3 i LR AR R R 3 & TR IR T g4k 22
Mo PRI AP HUBR  ASMDBUR XKD BB L (P<0.05) . T Logistic [A1H 73 B 25 R B, 4R 18 FI
LA A=A R AR T RE N B fa b R &R

S50 U A A 2R AT A hs Sy AR AA T B B AR Ak , ATAE A VRS GRAAR D BE N R A LTE 75 i) o

A X % 48 A B 5% Klotho B 7k F 53255 BUAR S MERT 50

FR TR AR
B EARFWE N B2 FEEFA

H I AR X AR ARE IS Klotho 25 17K -5 52 55 (A 1

J7 8 PR IR N A AR RS, 65 % K L) E A A 15041, 5% ] Fried B HEAT 2255114 , 225520 50 451,
TSI AT AL 47 ), JCREF 2 53 i o WRCHE AR NG — B0 PR 150 B I A 56 45 SR | 57 A 1T B MR R I 2 5
(SPPB) A BL A3 43 B A I o by T IR S 92 W B (CELISA) 6: I 1l 375 T % Klotho £ 17K 4T Logis-
tic 1515 43 Hr 5 55 52 0 PR 2%

25 552 Klotho 2 F/K AR T IC 5520 (H=14.752,P=0.001) . Klotho &5 17K F-4% 3 > DU 4357 Bk i
(2.28,3.52,5.09mg/L) 53 R 4 A~ P4 40 (0 X 8] Q1.,Q2. Q3. Q4, % 55 78 % P 43 v X [1] (1) 229 2 50 31 A
51.4%.39.5% .24.3% .18.4%, i % Klotho £ 1 7K V- Y BEAIR , £ 55 FB T 51 (2=11.204,P=0.011) , 22 7 2.
AGit2E L. ZHE Logistic [1E /30T i 7n 4R % L WLAME 2 52 55 i 0l 57 A& B R i A2 AT 0 = o
SPPB ,Klotho & F1/2& 5 55 I -4 R K .

S5 ¢ LY Klotho 2K 14 1T BEXT B2 55 A TEAL A 48 558 X, LY Klotho 25 [ /K5 32 55 2 FAH G, $7m 1
B K- Klotho 2 F1EAE N 5 KRS .

ZEMBIERMRERIFEEINEEEREMRNRENIS TS0

E]—?T:,E}X%,/ﬁ\ﬁ,%ﬁ,i/‘%,%%d”,i*jgi,*%,%fﬁ,gﬁﬁjf
N KW F— ER R

I 1« X 28 A B 30 s RV 1 it B T B A T B B BT A 2 W ANYA 7 HEA T [l B S04

J7 ik AR L AEE L R AR SE ISR S 2017 45 1 H 1 H 22022412 5 31 H
)R 3P 2 B B — B B RISIA 19 60 2 K LA AR RE B S 2000 I B 30T S R B o e o4 (MG Pk B4
e

SR SR AR E 1201 0], P 4RI 68.52 4 o i 221 (9 (17.12% ) f8. 35 7t Be 12 W vh 4 35 i BT
FA, 21811 (16.89% ) #1532 T DXA B R ERKA . 170001 (13.17%) BERI T B Hdsbr, SEREAR
WBITHE N 74.52%.

58 T R AA R 1 B, B R AR X A TR A B T R AL A R RS YT R
AR

(B ] BB, s e f, MevE B3 K, 2 Wr 1697
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TRPA1 i #i& SRXN1 T S8 R R Rz iE, skl
BB A B A B DB SRR AN RE

ML TR AR RAR R E R BIE A
FMKFWES—ERFTH

H Y #R 2 TRPA T 7R 5 4 i o fhad 72 mh BV T K B e 3R T T g .

I7T¥E AFFH TRPAT 89/ T4 RNA A7 (HCO30031) 15 , W02 X6 sl 15 200 Bt 434 R0 P JBE IO 7 4 114
VEFH o T FH PN J5 090 17 38484377 ( Thapsigargin) , B iE TRPA 12 7538 15 3806 P 5 00 o7 B i il i oAk o 42
3 I A SR 2R P AT BRI TRPA L SEMR BB 43 A AR DG ML o 5 i 7 /DN B PR A P A DG 75 -9
A [ 53 IV 4T P PR PR TRIPA 1 XIRER R 2 B B2 /)N Ui A 2 )

S5 TRPAL WY SRR TR M oA R vh i Fh i o [RJ IS, S0 TRPA T AT 2 il /D i 4 O
FEA0 6 00 B A0 PR AE LR (R 3k o A AL R AT T A S SO G PERK Gl % 1) %635 o Thapsigargin
T TR TRPAT 5|2 9 P J5 19X 7 57K P R 1 A L AT T S 2L 5 SR 2 W, 0l TRPATL 17
PTGV, W BT A AL L R SRXNT B 3A o 4] SRXINT v 14 5is A 240 e A4 AR P JBit X 3z 387K ~F- o
e PR TRPA T AT sl 2 B9 55 /0 U 1l B 200 B A A il 2

2510 DUER TRPA 13 528 PERK 8 B 1] 385 P S804 5 0 oA 5 D9 102 38, DT 9 gk b i 2 B oAk . I L, 78
B TR B AL/ B Y RIS TRPA T PR i 2R o RS iR 378 TRPA L W] RE AR B T BAS 1) i RS 14
BRI

(OCHEI ] TRPAL, PN 5T I8, B A0 M, B TR A

“RERITINREETREHAMEEER
MTOR 7K E &MY LG 3
IR HXE

H Y AT 5 TE3E— 20 TR k25 BN YR /N B s 0 52 e, JF 4R Bk 3 FRUl ol 1 48 it e H: mTOR
SN ERCE S AT RBAILI , R ARk B Bl BB v " A LB 58 T 1 T 1l

J7k B L LR AR E 16 H CSTBL6 M /N B, BEAL 73 Xf B4 (Cul 1) LS8k 2H (Fe 2H) , /)
FUFIE Y R 8 IS o Fe 2H /N BRLZ M I 1 S A IR X 8% (FAC ) 40mg/kg, 3 VR /wk , T S 7E 5 8wk T, Cirl £
INZE NG s B A A LR K AR [R) 5 A 2 36 /N BREA 1 T30 8 JE B AR BE , 43 5 45 20 /N BRORUA Jie -
JiE i, g G € T IR D) R B P G T R Ak 5 B O 5 R A R T S AL 2 4 (Mliero—
CT) /I BRBE BB LSS 10 S5 280

YA 2 K A B A0 AR hFOB1.19 43 A 4H , — 2 A X HEZH (cont 41 ) , — 21 Ry MG iR 2 1 T 4.
(iron 41 ) 5 cont ZH B 24 MO AS ABUT A b B, ivon 2H 180 B3 4 RELER A J5 HH 200 M VAR B2 A8 Ak I 42K e i 47 1 Tl
72h, 1SS B X T 2B A 3 o A e 1 R Ik e € AP 8 ) A S A0 R P R T ER AL
o R 00 7 2H BRI R BT AR RE T 5 O is T E o e S R Tl A S W (RT-PCR) K I A B AH G 356 [
(Runx2 ,ALP ,SP7) & mTOR & A () mRNA 3k , [R] i R FH 528 B SZ 56 (Western Blot) A6 A% 1 #H G 2 1
(Runx2.0cn) & mTOR % [ i 257251k

SR YRR AR Cul 21 Fe 4 A 2086 1 05 e (8 SO ER & e A 27« Fe 2H /DN BRUFFIIE 2k 25 R
K5 Cuel 41AH LB T 5 IRl Fe 41/ BB E 5 Curl 417N BRUMH EE B 2 R R

20 S 56 45 TR < MOASR R A i T i 40 o 215 % B2 cont 2R EE , o8 40 %) ik P W TR Tl 4 £
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FPE 2R 21 Y 0 B I 90 5 BB AR DG R 3Rk KT B B B (Runx2 \ALP (SP7) 5 BCH AH G B Y Rkt
T (Runx2 Ocn) 5 [RI, iron 21 AHHE A mTOR 235 7E mRNA FIEE /K34 8 3 ETt.

510 ARE RS N /N U B B RS R R E B OB AN, Rk 2 R AR08 S 2400 i ki 4
LR Dy RETE PR LA K A e 7, B & AR AT BEA T i 4 ML mTOR A8 Ak 14 11752 M /N B 4 o

(OCkinl]  ARE R B TBAAE 5 BUE 40 ; mTOR

“ERETR XT/NERE P H I B 1 £ A0 1 £ A B 4R Y
220 A2 #L I #F 33
ERR AR

H A B0 BB B X/ BUE N HTE 28 1 5 85 5% i, R R 5 BB B 5 A E A0 mTOR 52 Wi il
PN AL T REATL R

Tk Sy S SE LR 16 L CSTBL6 Mt /N, BEAIL 73 — AT R 2 (Cul 41) 55— 4 skl
(Fedd) ,/NRAFEIR YN 8 FIE o Fe /1N BRUZE MG i 19 5 A B BT 0.1/ (kg - wk) L 3 Z2 13 5 8wk 101, Curl
Y IR 28 e S A A R K RAH [ 5 BT A 230 /IN R T T TS 8 JRI B AR BE, 43 B 45 21 /N BROBLAN e v
FHRE, I8 4% /N B R B R B A BT, % EMCN T CD31 e S e 5 A6 2% /)N Bl P9 1S 280 1
(A

211 23 - ) P T4 55 32 A 07 2, B cont 2L iron ZEL 55 40 M %) 955 3 55 500 P DA 5 3 9 4 N B ik
1075 N B2 4 (HUVEC) 84 cont 20 A iron 21, FF: 38 48 Sl IR X060 6% 0 4 20 it A5 P B A4 e 1) S 68 5 32
BT W 5L 56 (Tube—formation Test) K P 1z 41 HUVEC B9 ALAS AE 17, LS EMCN #3820 A6 I i 4 P9
Fe M HUVEC 35 Pk . Tl B ARG 0 95 25 35 B 48 B9 mTOR Y mRNA FIAE 1 223k 7K S A28 4k, DA K 4 1
N R A A PN R AR PR T 2 R (KDR) 2638 B & ALK F B9 28 4k 5 378 FH mTOR 45 52 14 19 siRN A % e
iron ZH B9 AE 40 AR CGiron+si—MT 2 ) WL DL 8 AR K 52 575 , 25 F siRNA 55 YA b B X B 2H (iron+si—
NC#l).

SEOL WS IRAE L Fe A1/ BRI IR B 300 sty b O BB PN LI 8 0 78 ) 500 3 /0 F Gl /N R

S0 L S 6 45 B+ 25 15 o A M ) 2 e 5 35 1 ivon ZH HUVEC, FC 0 T % RE 1 R4S BUIE JBE 1 %5 cont
20 A7 A B 5 ivon 2 BSCE A0 LAY mTOR ZKF- Tt 5, 5 Z (B4 L85 3% 49 HUVEC (iron 2H) 1Y) KDR [ 85 iR
A K S A1 Bk i B 5 48 mTOR 4% 5 M si—-RNA %% 2 )5 Giron+si-MT 21 ) 45 T 48 b A5 BT IR &, i Ye =5
siRNA J&5 AR &4 B B 221k .

S50 BRE RS W AN BUR PN HOIE AR i A A B , R B A Y H LA 1 T BEAILAR O - kB
20T R 20 mTOR 7K, 68 145 PN 2 200 it 26 17 KDR 335 AL 32 B , DA T (56 75 11 A8 PN e 336 ka2 B0 k), B N
H 28 g 454000 T e i/ BRUE 6

(e ] BRERL N HAE A ; g 4 s HUVEC ; mTOR

MTORHAIHFIZ M HFER BN/ NRIREBENAR
EX SN E

WhoE H Y BF 5T E BB RS/ B R B9 mTOR ZKSF A9 2% 46 DA K2 mTOR #0175 (B WASE ) WHk & FE
FA/INBRASE LB B U SE 00, 1 % mTOR S 7 76 42 5 FHUE R B A AE P OVE o
5T 71 - DL 30 UM CS7TBLO /N UM IS X 5, ML =4 (10 H/4H) « B/ (OVX 4) L #i+
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BRFE ST (OVX+Fe 1) L35+ 8R 53 4 +mTOR M50 (BRI 2R ) E 44 (OVX+Fe+Rapa 2ll) . #HCAL
B /NI T 8 A F 3, OVX A/ INBRUIE 10 7 5 OVX+Fe A1/ B 35 — J&1 J5 T 1 I 02 53 A e A
PFRK 45 =k (B8 H ), 81K 0. 1g/kg, £ 2 A 5 OVX+Fe+Rapa 41/ B2 3895 — J8 IS TF U0 I8 6 12 56 22 i
BEEFER, B8 =, K 0.1g/ke, 262 A JE 4RSI s i S B AR R, 28 =K, SR 3mg/ke, 5222 H oAb
PSR K /N AR A 5 27 BOR , BN BRI AR R, 4G 070N BRI mTOR 7K B B 26 L
BAAHZ AN ES .

WS E5 0 : OVX+Fe 21 /)N B IR 5 %% B2 &l I8 T OVX 41 (P<0.05) , H OVX+Fe 41 /N B 1Y 1L
mTOR 7K i 2 5 T OVX £ (P<0.05) ; OVX+Fe+Rapa 2H /)N LAY .75 mTOR /K35 OVX+Fe £ M4 1A i %
ik (P<0.05) , [FIHT, OVX+Fe+Rapa 21/ R IRE B9 B (BLAS 2 038, B i 55 T OVX+Fe 41(P<0.05) .

S50 B BRI BB Y mTOR ZKF- W 5 57, mTOR i 0] B A 25 3= Re 8 A S ARk & AR B i
/N ERUAEHY B mTOR 7KV, FFA8 8k 2 BV A /N BB B 1) i 1A BT el o

mTOR FESk#5 M A & 4 B Th sE F RI1E A

ER SN &

5T B A« B0 AN AT B AN Th RE RS2 R, F 5 76 B A1 P9 X mTOR A8 52 0 LA K 8k A
mTOR FZ M Jlg i 41 M D) RE A ML

57 1 DAHCE 4 RR hFOB1.19 S BiF 98 X 42, 5 5ok 3 41 - X BB 21 (Control 21 ) 857 1 Tl 20
(FAC 1) , 3 2o iy 9 552 6 455 2R T B 500 1 T 20 1) B 1 40 L 1) mTOR 7K P BH W i85, SCAB 1 k500 1 i
+mTOR M HI 20 (FAC+siR-MT 40 ) . AHICAEFE AN : Control 4 1E % 15 3% ; FAC 41 40 g U B¥ J5 i 200 M Hi %
R & 4l (FAC) T 11 ; FAC+siR—MT 2H Jii 1 40 M 56 5% G4 ¢ S5 PR 40 i mTOR 1% siRNA,F% 3 5l D) 5 8 , fin
200 M FRK IR k2% (FAC) T-100, Ab B¢ B 5 AR 2235 5% — K, S B0 A 1 R0 RINA o 00 4% 20 440 e ol i 37 1
FHICHYEE 1 OCN  EE ] Runx2 DL A mTOR B 2R FAZKF-F RNA K- o 380 o B 1 1R T 4 €2, 5 5, L4845 2
BCE AR A T RN DD B s iz P R AL YL S0 , LA A A AL B T i 25 55

FZE 45 5 . FAC 2H Runx2 A9 mRNA 7K i E {1 T Control ZH (P<0.05), siR-MT+FAC #H Runx2 i) mRNA
K-, W 5 T FAC 2H (P<0.05) s FAC 20 mTOR 25 1 & mRNA JKF- 8. 35 55 T Control 41 (P<0.05), siR-MT+
FAC 412 14 K mRNA /K, B KT FAC 41 (P<0.05) ; FAC 41 OCN % [ 7K {2 K T Control 41 (P<0.05),
siR-MT+FAC 41 OCN & 1K F- , B i &5 T FAC 2H (P<0.05) 5 FAC 2H B 1 B 1922 it 0 £ 1) % €, 1o AR 3B IR T
Control 41 (P<0.05), siR—MT-+FA C 20 fis P B34 i il 2% €2 1% 1 € T AR, BH 5 /5 T FAC 4 (P<0.05) ; FAC 495 %
ST YA 1AL A B 2K T Control 2H (P<0.05), siR-MT+FAC 2H #5 Z 41 Y iy 0 Ak i A, BB & T FAC4H
(P<0.05),

S50 AN RR B A% 3 1 AR A M D BE 5 7 = R EAEE T, B A A9 mTOR ZKF- B 8 7, O
L 41 ) v AR PR TP R 40 L mTOR K-, R AT R0 55 s B A0 B 1 s B 06 1 R g, PRI b MR
BT BB T mTOR {555 1 B 4 %) Dy R

MEF B HUE SR ERZERE R B E PR E R R R U 2

G
BMKFHED —EIR

I« LR o B A A8 1 o P 3t & B0 S IR 7 B S b a5 0 (9 2 A, AV 200 9 i AR
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J7 WUAR 2020 4F 9 H % 2021 4F 6 A 7E 75 PN R 27 B s 55 — B B fi B BB A AE ¥ TT 19 KR 3 50 161, 348
L AL 58+8.26 % o T A WF Y X G 3 45 T MU &F BT T SR 60me, B2 TSR 3 A AR LR IR YT
JG B S AS AL . R B REAS CR 36 43 Br 3 b BT BT SRR T R B e i bR AR i AR Ak

G M EF A YU ST BIGYT IR 3 A L B LT B-CTX B B F [, i 3k 2k /K °F 423.727nmol/L [ 2
184.387nmol/L(P<0.05) , IfiL i TPINP BH & B, fi 348 /K- 50.43 Inmol/L, [% % 27.027nmol/L(P<0.05)

S50 AT FRPT IR B RTE 48 28 J5 o i BB A R A A — 8 I RIT AL (AR FE IR R h it — 2D 5
i H

(SCHEIR ] HOET BP0 46 20 5 B FRBRAMAE ; 15 F5 bR 59 5

9 I B R 1 B SR ) AR 0 BB R
BT R IR B R
FHRA
HN KRS IR

H ) A FE T K — ] 0 R3S 30 R 8 1) P Bt/ 0 K B RS ik, TR I AR 246 28 J 5 15 T B A A
AU g T AROR

J7 5« 8 i AN T A S D S 1) 22 K (Asp8) FNER £ R A 3 2 1 R SR A5 2 ek R B
(POSS) K- 54 A DL-TCHLZ AL 4 K B0k (PDAP NPs) , I HE— 5 RIS S0 45 RS 158 B A il
#—Fh 171 2 PDAP NPs Y pH 0 37 %Y it 7 4% 25 44 155/ 40 7K 5 e 19k (PDAP@Ag/Cs ) o 18 3o 4% % &3 (1H
NMR) 7 A5 2T b (FTIR ) 6 3% 5 B85 (TEM) 4948 H14% (SEM ) ik 28 A2 i 345 45 % PDAP NPs Hl
PDAP@Alg/Cs AT 3RAF o ) FH 17 /FE 4 A G (0 F0 4 J 15 5 25 P A6 U (CCK-8) WA PDAP@ALg/Cs 1A= ¥ A
M 5 BTG A AR 22 40 vT 04K 38 B2 PR P PDAP NPs B0 A8 Ol o 76 20 B2 1, DA Dk P9 Rz 40 i (HLU-
VECs)FlH i 5 5 5% B A1 (BMMs) 5T 6 52, %88 PDAP NPs ZE/RSMIE 9 45 A B A0 il i W i
FIVE o A EEAE 28 I 1 A AE (OVX) /N R HY T PDAP@ALg/Cs + 151 8 Ji , Al FH Micro—CT 144127
YR VA B s 4 B P R A A /N AR Pl 10

455 TH NMR Fl FTIR 45 54 31E 52 i34 8 PDAP NPs. TEM [&114 5 7k PDAP NPs ELA ¥4 kB IE
S, FHIRIAR J9 42 nm. SEM EE 578 PDAP@Alg/Cs S BRI 4546 , 32 1hHLRE o o 58 4 0 0 18144 18
PDAP@Alg/Cs 52 W i () 7E R 450 o 1% /36 40 Jifd e {6 1 CCK -8 5 1IE 52 PDAP@Alg/Cs H AT KA1 4= My AH 25
PEo WETRALG R GE4S5 0 7R PDAP@Alg/Cs HA RUFAY - m PERE . 40AESE86 45 % W], PDAP NPs 744
AMEPE I Az BRI . FE OVX /N R Ff | Micro—CT Al H&E Y 57 11 il PDAP@Alg/Cs Ji5 W
AT N BB RN, SR 9 Y 4 s IR PDAP@ALg/Cs J WA S 16 8 P H 8 145 46 78, TRAP 4 (0 1
7~ R PDAP@AIg/Cs Ji W S s/ B /NRAR Ik

SEUS  ASHIFFE LN 45 T A K BRI MK , PDAP@AIL/Cs A B i (5 AZ 28548 , 2 W0 AH 25 e - 4 1)
PEBESEHE S, PDAP@Alg/Cs ZEAR S ELA {2 98 1l 8 Az s R il 5 e VE T o 11 i 2% PDAP@ALg/Cs Ji5 , 55
IR P RO 2 PR LA R - TR, R B A 248 48 I B ST B B AL T — e S
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ZIRE G RTT N ER R ERE PR HEE R DTN E

T E M R XAE
FMKEHED B

H Y < WL i M i 8 25 7 filT H 22 i BOGTE R 7 AR IS IE 484 R D 2216, PG HOR 73 i
B FAE A IR R T 44

T R 201948 8 1 & 2020 4F 7 H 22 R Be i BHIU B BB AME TG YT 19 8 50 611,35 Lotk | S 34
69.17£8.26 % . FIT A WX G 3445 T 2 e BOGIE IR T AGHAT Ry i BEUR OIS 3K ) 20min, ZE 22 B 5T 1 J5
WER BRI JE LS A4 R D A b o SRTEC X REA oA 56 40 A £ 20 BOGIEIB Y7 (SR YT o 175 4k 4k
E DAk

g 2P BOGTEIR T AGRYT R G , 3 s 4k R D IR 1, i 228 7K 18.964nmol/L Tt &
25.179nmol/L(P<0.05) .

LG58 2 BOGTHAITCE $ T4 A R D BRI (AR TR R th it — 254 S5 0

(Csinl] 2 BOGRRITA B BUBAME ; 4E2E R D3 IRYT

B R 8] 7€ JBr T 40 B B e A A B R 35145 X B R B s B = i

KA XA
BMKEHED B

I < T R0, WL 5 74 ol 2 I ok 7 O 240 6, D 0 AR A > 1 A A 1Y
B RV A A 60 B WO AL TP ALY B A AR E o AR T — L -7 18 B BRI, AL
AR B B U 2 B T R A A A, DT H BB B A RO AH DGR 3 o B B ) 7 i 4 AT Ay o 40 Y ) i £
MM, A E RSP AEE RN AR A T A H 2 S — XM A 15 A D RE AR
IR HHTC A 2R, BB R 75T 4 A 2R R T REAZ 4508 22 5 DB B ,
B 5] 78 5T A B AR A 1 W S AN A S R B FTE o DR, FRAT TR X I IR AR T LR BB

7 ARSI Y H AR LA/ BT AR BRI BB ) 2 T A0 M ) 2ok A 1 ok -F o DUERE
ZINBRAE S S 58 08 8 5 A BB/ BRI SEAA S A /N R T S8 70 o R AR TR AL . e/ B 8 T
AR ON S, 7E AR 8 Jil AR AE/IN B, B0/ BRUBE B 55 i, B 2 79 i oo 1 5, 8 R 04 B B 00 M 7T
@, e 8 22 (0 USRS I B B ) 78 o A M 4ok AR Y i

SER A A 7S 1 BB /) B A E B ) 7 J5 200 ) 3% P 4 0 5 A e T 0 R AL ik 3 ]
SR /) SR B ) 70 20 Ak T SR A A AR A 5 O HL, B R M /N R RD T 200 M P R
LA )t T S ARG TS IR, 3k 2 B T A /0 Bl P ] o 1 200 L ) R o RS2 48

LG - R S R A PR A Y 0 ORI B W G o AR B KT AR I 20 A T —
g RS A0 N 277 A R % P 4R, DT e 40 e T — b SR B ROIR 2 . 5 G RT i, SR 1 ok
P 14 AT TR] 2 B2 M Lok AR P36 A (6 PR LR R i F R I DAL, FRATT T AR B ] 78 20 )
LRk B2 2 T RE 2 DR B BB AR o R R AT DA 2o T 0 B ) 5 5T T 40 A, A o in stk 2ok i A
Wit , Al fie 1 MSCAFRRRAL , AR MSC AP A S AL RERL, AR B L UR BB P ) JRAE TR IEE , R BIA A

(st ]  BRBR Wem T4 Zoniik
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BENEMDKK-1 kK FEEHBEFEREMESRERN
BEE. . ERNEHNEREENBAXESH

TOMs 2 E AR R RAR Y, B R M AR
1AM KR F W RS = EREH
2. M R F B RN s
3. R LARER

H A 518 A 2K 1A Dickkopf A 962E (1 1 (DKK-1)4E R Wt {5530 % (945 B, BERS il 8 T8 B, I
Z 5% 2 )5 8 TREAME (PO) I &R HLEL . BRI, 48 28 J5 Lok JR A 1 B AL 2, DKK-1 58 0 4 o 2% 1
(BMD) Z B i 56 RABAEGH S o IR ] 8 FH - 8% b A i PR3 A )

T WCER AN TR AR SRR AS B R R Bl I A2 O B R R 2 e R e sk i
Micro—CT & I IFAl /NGB 1Y BMD , 5 T 48 o JF A THLIRN ) 45 64y 2. s, 3 ok TR S 28 Wi
BRI T i 2 2 A A A 2R I DKK -1 B3R K o [ EREAS DN A 28 38 10 LR 05 125, 1 B D A P 1Y)
HI R (PINP) A1 1R e J5 AR 1 C 3 B i Ik (B—CTX) 55, IR Ge i 4 e A (m] A AH DG

G AR R R AL B LR A 5 IS 5 251K F , BMD, BV/TV, Th.N, B KR4 77, 25 il
58 JE 5L 1 AH O (4351 8 v=0.32.0.355,0.401 ,0.329,0.355 ,0.293, P<0.05, LA G i12: 25 5% ), S54RI Al Th.Sp
(r 735124 -0.755,-0.503,P <0.05, LA G 12425 5) . B LU DKK-1 K F- 51 % 45 %+, BMD, BV/TV,
Th.Th, Th.N, e K4 77 , 25 il 58 B2 F A [ P ASE i 52 T AH G (1=0.38.0.293.,0.293.,0.228 ,0.318 ,0.352
0.315 4351124 0.266, P <0.05 ) Fll-5 45 % A1 Th.Sp £ Fi A (r = -0.56,-0.38, P <0.05) .

I« 4 28 5 A MR AL 2 RN Dk—1 5% B 52 IR G, 5 19 BB 4K 2 T Dkk—1 7K 1] g Fil s
B WA BTSSRI AE R A FALHME A — 20 05T

(SCkgin]]  BHRELER I ; DDK-1; B2 )55 TRBANIE ; B % 5 B s i s i

BREHIETT VR ZFE RERTE R E P HIIG R 209 22

R, R XA
AMKFWEH —ER

H B« W4 28 5 1 0T A E S8 25 38 1 i A TR T SR 7 5 I RE AR O 18 D0, PP L3R 7 1 T
B FAE IR AR T 44

D7 TR BE 202045 7 H 22021 4F 7 A WA 4 28 J5 15 TR B A JR A S0 4], 3445 1% 60+8.26 & o fiT
TS I F B TR B ANGI T AT 4 B G Y7 30min, ELEIEYT 10K . WLEL HLEGIA T 5 PSR A v B
P43 (VAS) (Oswestry D) REFEAFHE ZL(ODD) A8 Ak o SR FHBCXTFEAS 48 56 43 B S8 3 BB A TR 7 3R T il
J5 VAS.ODIZ54k,

SERL TR ANBITIGAIT 1015 , B VAS .ODI B R %, 22 57 AT 483124 L (P<0.05) .

S5 RN IR T AHE— RERR B T UM 48 28 5 B SN 8 I AR IR, B T A 0% o i, (A5 A
e R E— 25 HE T 5 0

(OCIR] B RBRANR AN 48 28 J5 B BB ANAE s 13T
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BHENTDEREREEITREHX T IR

R ARAL AR AR AR R
HMKFEH B S ER

H B < W58 08 38 1 o g A 1 3 A R 5 I IE R AR5 8 5G9 T RE RS20, 23 M5 FAE E Al T B
ARJE LT I RERY BEMACR , S AR | B A S W8 0C T TIRE 1l 2 ARG ST b B SR AR Ll K 2%

Jitk O AN 2016 4F 12 H 2 2017 4 12 A TRBE A RHESZ T AR HEES - Brsi Atk 2 Jr (4RI
>65% , B T{H <~1.0) RATG IHEERE , I ICRACHR R GORE : AF 0% A5 AEBE ) A%, SR B RF 5
PRUE R IR 194491 52 K WCHE 4 193 i) 1 25 19 5 I F-RE B0 1 IR = b5 IFRE PG T B0 0 BEA T 950 5
@ M2 E HBHE I M2 (American Society of Anesthesiologists , AAOS )5 3¢5 S i 56 35 m) B g 47 HL 36
U, BEDTE5 R A R OC T BB OCIE 4 (HKS ) s @ o34 J 8 B & IFRE T 00 S = Fh 5 IR AETFAG T RS
SR SR I3 (HKS ) Z 8] B AH Ak

4D T A IFRE P AT B A E IFRE 5 AR S5 5 OCTT MR OCTT IE 2 (HKS) HAT B35 A G, Horp
W <8 R TR ) XU L e, 2 (B OGS M 01T 1T 43 (HKS ) AR JCHE 7 A B 36 i 13X — 45185 @) A
SRR TR LA R A ASA 3 90 5 TG T BB OGP (HKS) A AR DG 3 B) T =Fh &
FREPPAL TR b, ASA 7340 5 R 5 HKS K 22 (i HKS A7 5 1 25 1Y HAT — i AUAHOCHE

S518 X TR B AA PR T R A LR ET S IR TR ST TIREA R a0 S XU A 3%
FLFE A G R IR P P R L AE P W DR R R B 5 FL R IR B AR R R
ML B IX = b5 I FAE AT LAWY 252 W13 i 8 5 35 DO RE s 76 = Fh & JFAE PEAS T2 A, ASA 73 R A 15
ST D RETIN BE 1 i (ASA 73S A SE s , RS G T DI RERE 2122 ) .

(O] B E T s B BUBANE ; & JFAE s ST DI fE

ETHZRZUBAAZTEAAFHERBRRXBES THR

ER SN ¥
FMKFWE S _ER

B R B 12U U 5 0 A SR 28 05 B BB AA T o B DL R T A, A 2 28 05 B BB P i 1Y)
WG PR BT SR

J7 AR SR O AR HERRAR T 8 A e Sk B A UbR AR FRI 4R 5] 96 1) 1B S 4
BUbRAS, 2R 1 TR B A B s A 3 83 51], e L A 28 5 00 110 -1 8 B TEHS i S SR AR R A7 40 2 < IE 8 4 (T>
1.0, A Z) B T FEAL(-2.5<T<-1.0, B4L), H BB AN (T<-2.5, C 241), B FT A R 5 HEA T 8 1 4R e g il
fife, IR H TMT 4 74RC , HPLC 23 905 WO (35 - TS 156 43 B 25 5 A 8 U AR AN [R) 2 1 9 38 05 oA
S A AR 22 5 4k B A 1 (B k=12 45% , PAE<0.05) , AT AE W15 B 200 i, IFiE— 25 0 e /e B o
BRAAZE R T R RN IE 5 4] — 2l v S B 2 LR s T A A B R R R RE AR TR R A SRR A -

S AL AR 2 J5 PR LBV AL A SR A N LB SRS e 1) 3743 MR, P 3280 MR AL
TREREGFRE. L1252 R RRBABE, DG #5050 t—test p—value<0.05 iy it 2 M BE , IS 4 75 € 12
F R L, B/A LB 353 AN R A &R AL 387 MR L Kk KA B C/A Heds i vh 343 4 4E
HZRIA LA LR, 288 AN R IA & AR N C/B EhER A rh 224 MR IRk R A BH L 310 MR AL Rk A A
TV I HX T 22 R RAE AT T IIRE S e s I T I RE E A R sl i i i
e = S E RIS FRE M, 1340 FIREN 31422 B ErEA, b
i COL1A1 . COL1A2 f1 DMP1 X 26 L S 7E B AU A HEAE M E N . 3125 EA T, A 261 E
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FAE B AR BT TR 1 4l

58 AWE AU AR 25 D AP B E RIR R A, R A IR B s I S s A
T B AP R R A 22 Sl O e, A 1L RAT 31 2 R REE R E AR A A HATE
TR AN B A A SE I EE A 1, AV 2 A B AU R Th D RE R R A 1, ik s m] e S 4R 4 22
JE B B AE A BT BT

(OCHER]] 48285 B BUBAMAE ; B 42U A7 s I R B 225 SCHE o 1

EFHARLEBAREAASNBRRNLEN FHE

IE® SAE
FMKEHED B

H A« A B 22U LA 25 0 T SR 40 28 I B TSP 2 o B HL A BT P, R 46 28 0 B OB A 1Y)
TR B TR R LT SR

J7 1 AW SRR O AARE HEBRAR T 22 B Il Sk B A BUbR AR SR AR 3] 96 1 1B Sk i 41
GUbRAS TR 1 RS G M B A 3 83 451, e et A 28 90 100 i 8 TN i S VbR AR R A7 43 21 < E 8 2 (T>
-1.0, A 41) B i T R4 (-2.5<T<-1.0, B4H), ‘B BB A2 (T<-2.5, C A1), B T A7 A S idb A 28 11 B 0 e il iy
fife, IR TMT A TARIC , HPLC 23 205 WA (35 - BT i i 230 B 45 5 L SUR AR AN [R) 2 1 i 358 05 0 i
2 0 A 22 57 3k B 2 B R 1 (A Ak=>1.24% , PAE<0.05) , -7 AE W15 B 24 a0 T, IF it — 26 0 e 7 1 ot
BRFALH BB N AR RN IE B 4 = 2l b S P S R sl R A 8 LV R R BB A TR B M AR T o

SR AR L G Lot B VR (VAT SR AR B A U S e 31 3743 A 1, Hoh 3280 MR LA
TERGE . D125 2 R RN EE, DG 22K 5 t—test p-value<0.05 24l 0 SUE , IR A 46 € 1
FE A T, B/A A 353 M E AR IA KA L, 387 N E H F Ik &R Tl C/A Feiid v 343 41N
FI 2Rk & 1R, 288 AR 3Rk & A N5 C/B e gl b 224 MR A Rk &4 1L 310 MR A Rk &R
TV I HX T 25 R RIA AT T IIRe S e S SR T I Re A R sl i i — D i
TE = b RS EE , K18 FRE N, 1340 FIEA 314227 FH i R ErEA, b
i COL1A1 ,COL1A2 #1 DMP1 X £ L Jnpy /e B AU B A HEAE I . fE31 22 REn T, A 26 M
A LE BRI AH S RIF5E A B 4G

Z50 AR E AN F AL LG AP S e BIR R 8 A, RIAEIE R B S i B s A A
B AU R A R 22 5 B e, ARG 31 2R B EE N X E P AMUA HETE
A AR DC I o0 I A VR 2 A B AR R b D e AR R AN A 1 X SE AT e R 4a 22
Je B ST E A T AL B A

[SCHA] 4258 FBAME ; B 412V 2 2 IR PR B 2l 45 KRt or 1

&

HETEREnAE RS e RENREHEXSENTR
M Eme, SAL, AR R A AU
UMK E WG S EREH
2 M K AR E F R R AR P s
IHFMKFWES —ERE RGEAER TS
H ) AR 58 42 m LR R G 550 T P80 TR, A SCI 3 o8 i B 1040 i B v T e 5 5 o
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FAASEE B FH S

D7 (ORI TP TR, ShICEHE 30 6], 345 18 1~ 440 e A ifn 20 B, $e-15 % BEf iR
A B TR B A LURN B R AN AL, 32 P20 R 3 Qi AR 3 Ao G 00 79 L AR B A P LC3 A LAMPT 3 5 7 3
Al 4B F WE DD RE , RT-PCR A I 3 1L 4H 40 it WA SC I ) A7 | AtgS SE 0 R 1K o (2) W ERIE2E — 4
SEIE M BB TH A /N BUSERY (i B micro—CT B IE 15 AR g 2 , A 37 X 200 e Rl ARAG 00 196 1 o i A
TR/ IN B B T 0 REL B b B8] RO T A 0 R 0 R R A AR AR /)N R 20 B A W D BE £ ] Western
Blot A6 385 1L 40 At [ W AH 5626 11 P62 . LC3-1 1 LC3-T1 45 [ 2351500 o (3) I3 B 3 B B A I 1 Jo s
NBERS AN 1= (4) R T IE— 455 3 ML 20 5 v el A0 2 g o8 ) s 11 400 4 1 it s 1 e
e FE P Atg7 /N B (Atg7flox/flox; VavCre ) , micro—CT K Il F 2 AR Ak , 058 2 6 e (L F 5% 1 4 M 8= fn T e
FERGI A B 5 3L H Runx2 . Sp7 22 A0 K3k

gL (1) MEER P B BB A A 10— HE 40 A R 33 i 20 Pt LC3 A LAMP1 352 i /b, [R) s
T 200 Atg7 | AtgS ZF LR ik 1 8 25 R L (2) DS L3N RV R R, 186 & i T AL 40 i b 9 T 5
(] s P B O T S v, 3 0 200 A LC3 RN LAMPT He g v 98 /0 38 1 40 i P62 &8 [ 33K T 14, LC3-1 ] LC3-
112 G A SZ AN o (3) 8530 B B A A TF 3 100 200 0 = L9138 i o (4) 33 10 200 45 1P i o A7 25
PRIZIN BB B B B A IR S S D REAZ A A, B A A DG L PR Runx2 \Sp7 A5 18 32 1l

TS o AR S 56 30 o S T e I W S AL A S, 3 i R T, DR R
BRI I 4T 5 S /0N BRURRE Y | 2 Bk I 2 i 1 s S SR B R

Z R BB T B AR E/IN R AL 18] 5 Bk I 42 B
RIRER R ERETH

& R X
HMRF W F =B

BB T i 2 5005w P i AR g /NBR LRI WK A2 (calf muscular vein thrombosis, CMVT) B & 2= 1%
O, I A B AR B T B E R CMVT A& AR I fa s R 3R

Jrid ARBRFE IR T 2017 4F 6 F 22 2020 4F 12 A £ 3 B B BHATT 19 & 4800 B I B H R B2 Bk
HRAE I AFIHEBRARE , SN 419 018 . R ABE IS T O 6 2 5 i s K & 4521 B ol
CMVTZHAIEE CMVT 4. W AE S8 I R ORE CINAERE ) | B A o it 18 80 52 003 22 A Bg i ] 55 ) Fl S 36 28
KA 4R . GEit BARMER AT B E AR CMVT B3 IF R FH B R 0 F1 2 K K Logistic [71H 7347
B AR & CMVT ISR & o i b 3203 TAEFRE (receiver operating characteristic , ROC) #H £
3 BT R (8 T A5 RE

2B BB T R AR BT CMVT & 65 M 30.5%(128/419) . Zeist B[ R 43 M Fl £ [H 2 Logistic
(0] U9 43 B 75 10 P 0] L 32 05 22 A B e Ta] | 5 [ R 3 Ui B0 25 ( American Society of Anesthesiologists , ASA ) 732% |
C—J2 I3 3 11 (C-reactive protein, CRP) \D-— B RS E AR A I AR BT & CMVT B9 7 7 I 5 (P<
0.05)c & T3X 545 b ke £ 1% F I AR 7Y il 26 T T AR SR 0.750(95% CI1:0.699-0.800, P<<0.001) , 22 B Fl4F:
S350 0.698 A1 0711, AT UL a2 A Y i i Ay {8 45 4 , HLiZ B 78 19 $UL & 2 B 4 (Hosmer—Lemeshow 2=
8.447,P=0.391).

L5918 B A PR R AT CMVT (5 R R o ) 52 05 = ABERT ] LASA 73 4% .CRP . D- 2%
AR IA) S U A A48 B B T AR T & A2 CMIV'T (820 37 A 05 R 2%, B A5 45 A0 oz PR 226 CVIV'T 64 T 000 400 B 1
X A X S PR 2R 11 8 IO AR R BT BT 4 i, LA B AR CMIVT 118 2 A Sk

(GBI ] AP 47 s JULIR) Dk M A s 4 s fe R PR R
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Fam A AL A RAR R
HMKFEH B S ER

H Y : A58 mTOR #0500 B M %5 22 (Rapa) X8k 28 B 40 B B A v B A i 52

J7ik of 16 18 JAISEF Az (W) T /N BRUFN 48 B 8 JRI A kA 2 Al Bk ( A Hep ) 977 SE DRUME 1 /)N BT LA B
HYJER (OVX) , 43 A TULH (Wi+OVX 4H . A Hep+OVX 4H . A Hep+OVX+CMC 2 il A Hep+OVX+Rapa 2H ) .
Rapa 4 I FE ST, 3mg/ke/day, #5229 H . CMC & Rapa i 7] , 1 99550 & M R 2L 0 (8] [7] Rapao.  FHBH f8Y
TR HLETZ 14 (Micro—CT) K I B 1 A2 2% (BMD) 28 240, FIH Ha e H-F Y (A 8 i K2 a7/
DREERE BRI T (AL ) G (A5 I 115 4 M5 T2 G RE T, A2 0 0 2 S e A DU e 25 oty s PR A o it
B R R Sy 2 il R 2R B, T R FE B (ALP  PINP , Ocn) 2% ] ELISA K& , 5B 2 A (Runx2 |
SP7 . ALP)#iA R H] RT-PCR A&l

455 BB Micro—CT 7R , 5 Wi+OVX ZHAH [, A Hep+OVX 2H #1 A Hep+OVX+CMC 26 BMD .BV/TV .
TB.N.TB.Th . ConnD B i Ji />, TB.Sp . SMI B S 3§ /i1 , 11 A Hep+OVX+Rapa 41 # A Hep+OVX 2H 1 A Hep+
OVX+CMC 41 BMD .BV/TV . TB.N . TB.Th, ConnD #§ /il , TB.Sp .SMIJ# /> (p<0.05) . f# HL 5% 2B HE J {2
R, 5 WirOVX AR, AHep+OVX 20 H1 A Hep+OVX+CMC 418 Mo B /NI B /b B nE £)5
it SCE /N (p<0.05) IR ALP B A 7R 3R BT A Hep+O VX 2 it 1 75 100 85 22 J 1l i 4t % 1 )
WA (p<0.05) . AW 122 R, 5 Wi+OVX 4 AH L, A Hep+OVX 4 Fil A Hep+OVX+CMC 4125 iy 3L 4 A5
A RE R A CES H g AS R FR EO  RRA, ES ER A R R S W AR (p<0.05) . 5 Wi+OVX 4
FH I, A Hep+OVX 2 F1 A Hep+OVX+CMC 4 IfiL 5 B 45 F5 (ALP \PINP . Ocn) | ‘& ZH 21U B HE A (Runx2
SP7 . ALP) Ikl /b, B iR as 2= 1 Fs B R 3G (p<0.05) .

S5 B IARE R A E R e B A P T AR e BB T, BT s A A

(e8] ZRER;mTOR; AR B4

FEENIEEEREARGHEREEERRK

FMR A&
FMKFWES —ER

A AWF SO T 28 28 )5 1 SR A AE S8 B B A 7 S AL 2 R A — FIoR I 26 miRNAs Y XU
B WS R R IORE , I PRI HAE 246 28 5 1 B0 A e A AL v s i A RICR

T3 WA 8 IAE TR B A T R OG- OR I 28 28 5 Lo M R AR P SCAR TR BB SR BB A
A5 AT e e A 2 DN e o AR 2 22 5 B BT A AE (O VX)) /N BB - Wi A 8 i iod PCR S0 AN B
A SR 2H 2 A R o T VR I o T B B IR R AR i ) i AR (Aln—Lipo ) , Fifi = & T i L AH B
Y FH A7 2% antagomiR , #4) 22 XUJE 45 B IR Y 24 2K KT (antagomiR@AIn—Lipo) o ] F Nano—S90 I+ i it 14
TN Iy R AR N Zeta LA, 355 55 HL B8 (TEMD) LRI B4 285, BhUIR A 358 8 H Uk A2 Aln—Lipo 11 an-
tagomiR 45 G RE ST o I FI TG /AL 400 G 0 AN A0 4% 59 7 PEAS I ( CCK-8) Al antagomiR@AIn—Lipo Y 4= 4
A2 5 B 36 1R 1% 2R 4 T ARAK B B2 7R N antagomiR@AIn—Lipo B 43 A5 15 00 . 76 40 M JZ 1T, LA RAW
264.7 HWFFEXS R, % 4% antagomiR@AIn—Lipo TEAAR SN B AVE T o A OVX /MUY, R ik T 5
T8 JA, A Micro—CT M LA U] WA B s F A s /N R T B

BER R TN B BB SR AL A0 OVX /) BB BB B A I qPCR 25 2R, B 240 1 1) hsa-miR-378i/
mmu-miR-378a-3p 7EH FUHAAE L H A OVX/NR s ik . TEM B4 7R Aln-Lipo HA ¥ 5] B BKIEIE
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B RIAR 2 M 146.8 nm, 24 N/P Lo~ 2:1, Aln—Lipo BB 5E 4245 & antagomiR , antagomiR@AlIn—Lipo [ FL {37 4y
52mV. JE/AEAIIE Y. 61 CCK-8 YA IE ST antagomiR@AIn—Lipo HAT R AT I E WA ZS M . 1E IR BUR R G4
7R Aln-Lipo HA RAFAE L PR RE . M SE IR 45 S R W, antagomiR@AIn—Lipo 7E 1AM 2y 24 il B 1
o 7E OVX /MRS Micro—CT Fll H&E 448 112 /R antagomiR@AIn—Lipo P i A2 2 /N BB B2 38 T, TRAP
Yett i} 7R antagomiR@AIn—Lipo B S /i /NG

58 A ST AT ) 24 5 T B SO 5 1 W R K UK, antagomiR@AIn—Lipo ELAG A= W) A0 254 4y Al
B 1] 1 BE S5 R 4, antagomiR@AIn—Lipo 75 /4 S AT i B WS/ T o Dk 5 antagomiR@AIn-Lipo
Ji A AT JRE R 1 antagomi R OBURIL ] 51K ) i 45 1 B 200 T ) A WA, Ry By ¥ 446 28 i T i M e B2 17
— BT R IR AL

FARMIX ZE AT RERERTAREH L ERFN

X Mt XA
HAMKFWEHE —ER

H Y« 058 TR AL 2 AF B3R 1 B g A Pk - 4 R 5 I e 052 0, 3 A O AE VP4l T B X R f5
HEOC T DIRE M UM AR , R IR FAIG ST AR N0 B B s btk B P de s R =% .

J7 1O AWML 2018 4F 12 7 % 20194F 12 7 FIRBEH BHEZ F AR A8 s M3 1 (AR
>65% B B TH < - 1O IRGOR, L8 BI85 G AR e 1 E0CH 294 491 5 @) IS Y 194 461 18 25 AR 4
FARIHLI> A WTLLA 4 ABE ] F A 7] <48h, B 2H « A B 2] F AR B >48h ; ) AR AH & SCHk , 30 5% 7T BE
X R ARG I K RE 7 AR S Y R 2R AR RN BT 2RI TR S G I SRR B T O R AE LASA 4
e BT S P B AR G IT BT - T 42 50T o

SEAL R ATERRUE 194 1, A 4L 118 61, BZH : 176 (91 WOZH 58 3 A LAl okl (A M) B4 28 |
FARI L AR RG G I I RIE L ASA 090 2 R 4 i34 L (P>0.05) . ARt 48 /NN FARAE
B 48 /N FARLA G I R KA R 22 R AT Giit2 5 L (7.23%;18.36%;P=0.017)

S50« FARBT AL A 8 BB b P - R 5 9 & A 2 i, R TR BE R AR 3 R S IF R
KR, X BIRFMMFEFARBRMEE  ZAE48h N T LLFARIGIT .

(OGS FARBL #EH BT B BUBAME ; & I

£ 41 5 mTOR S5 B 40 ML Th L ML BT 52
EX SN > &

WFFE H 1 - B S D5 K0T 55 20 R T R 14 52 M, F 5 76 15 40 B P R 6T mTOR 195 0 L R kA 5
mTOR 5% M 5 4 AL i e A ML)

WG T7 % : AU 40 LR hFOB1.19 S F G805, 1 432y 3 21 < X BEZH (Control 41) 4 51 T~ i 40
(FACHL) .mTOR # il +4% 5] T 4] (siR-MT+FACHL) o AHIALFE : Control 411E 35 5% s FAC 2L 240 N B f
T 200 M FIRE R 2 8% (FAC) T 11 5 siR-MT+FAC ZH A 40 i S 5% Ge b S i mTOR A9 siRN A% G il 2h
JE I, I 200 M AR k8% (FAC) T30, Ab 38 57 58 5 4k 2215 5% — K, B IO At 2 1 L RN A6 T 45 2
2 B BB T A 6 19 28 1 OCN L B Runx2 A X2 mTOR F4 28 117K A mRNA 7K - 3 38 B 1 Tl 19 il % €,
S, WLEA B E 20 R T BB T PR RN B 5 s TG R AL Y S, 8845 2 1l A M ) S 45 B L O
b A A A B A fhRE i 22 5% .
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FFE4E A . FAC 241 OCN 5 7K i &I T Control 41 (P<0.05), siR-MT+FAC £ OCN & (7K, B 2 7
T FAC 41 (P<0.05) ; FAC 2 Runx2 ) mRNA 7K *F- {2 2 ik T* Control 2 (P<0.05), siR-MT+FAC 2 Runx2 [
mRNA /K, B i %5 F FAC 2H (P<0.05) ; FAC 0 mTOR % [ 5 mRNA 7K F 5. 2 %5 T Control 41 (P<0.05),
siR-MT+FAC 41 2 4 5 mRNA 7K-F, B B A T FAC 2 (P<0.05) ; FAC ZH B 11 W 7 Il 4 €2 1) 1 €0 T R 251G
T Control 4 (P<0.05), siR-MT+FAC 21§ P ol 1% g % £ 1) 5 (T A, B i3 T FAC 4 (P<0.05) ; FAC 4 7%
Z LT YA I AL T R K T Control 4H (P<0.05), siR—-MT+FAC ZH 76 2 41 Y iy b i AL, B 0 55 T FAC
41 (P<0.05) .

S50 AN PR R BR A% i 3 10 ) R A B D RE 5 7E = R B v, B 4 A A mTOR JK-F- B &, JF
L3 o 400 ) g A P B A ML ) mTOR 7KF-, BB AT R0 1l 40 A 7 BB 3 M R B, BRL e AR i v
BRAT RS mTOR {5 552 il BB 20 M 1) D) B

S T3 TR BRI B R 5

I mX4E
FAMKFRES —ETR

H 3l /s B A BOR B o 8 ik B R 5 R i/ BB AR PR R

Ty 1%« e LA BRE 8 Ji 1 118 0 1A A ) 2R R o M P /S BRI R 2R e R PR /N B 9 L R 2458 3045,
BEAILS Dy 320, SR 2H S 8k 2R R o /D BRI R ) 3R 0t 3Rk /B A /N LA 3 H s X IR Dy 6 HUBR IR R g 3%
KN NI 6 HBRIE R MR/ R N Se A o B R 1 3R /N SRR K B . RIE—
KM BB # DK TE S Evan blue GG I 2 4/ U & L2 MR FA . 1 A3 8 W H] CO2 &b BT/, e
A% 2R /N BRI B R PP 2 ek o 37 A 0 K 2 Ik B 5 — M B 3% micro—CT AN B £ 5 75
N B R S A U AT AR DG Tl U e 0, AT R R AR A 0 b s R IR B S VRN 2H 24
RT-PCR F1 Western Blot ¥l H #4411 %1k .

SR /N AT S 1 R UEW/IN SR AR S AR o T o IBARIER O 92 TR B 5 0 A 6 2k 5 1 A Dy AR
AR GE I IR B2 F(P<0.05) , i 3 micro—CT & FILS2 36 20 26 2 A/ BURC BB A AE ]
B 5 22 Y (0 B2 I 4 0 2R R /N R TRAP e €0 [X sl B S il /L | B 285 2 43 A S 85 15 40 e 0
A SR ARG N o Ak RT-PCR G £ 735 52 96 25 2% V81 3R R /) Bt A G 35 PR ik 1] I 3% 5 (P<0.05)
i 1 Western Blot 271 5246 4 £k 8 R f b /D BB B A OCER A Rk i B E T s .

258 /N A SRR R w2 R EOL A B E R SR Y R N B A S Rk Tk
UHEH RS E - GIREN 7S GIF iNEEe e oA 1IN iUk =g

[OCHER] B Busib 2% B AT s /N kAR

BRER/NREE B RN IE K A B4R 200 Y SC I #fF 52
&

GRAL AR AR R AE
HMRFHEFE —ER

LA SR/ B IR B RO PN LAY ) 2 ) B MR ) o LA PR B A 6 A O 2

7 AR A R B 2R /N B D TE 2 OR BRBR BRI R, C57/BL6 /N R MR 3% R bR 2, B2
210 2,200 8 Ry AR E 208 22 g O MEME /N . LR/ BRI BE 5 22 16 SIS AR AE , AT ISR . IR S ge
IR 6 i 6 A 00 1T 2L/ 0 B ML T8 K B P K 5 SR 0 070 5 i 4 (ARG IO K 3 R 5 R i 5
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B3%2%5

HLIBTZ 44 (Micro-CT) A5 /I BRUBE B T 45 14 55 2850 B 9 H Y I A8 B D e g kil -1 P H AL il 457 45 et
20 52 36 4 g LA P B 00 T 5 35 2H CA0 T 5 2E ) R FH 200 wmol /L AR I 426 e 1 95 5 114 1L 455 P
AL (Fe 41 ) o Jal IR S 004G I 0 A5 P B2 200 it (%) 3 % R 7 5 4 R B S 365 G 000 1 455 P9 Bz A4 B A 138 o
B PRSP ICAGT I I PR 200 B P P9 R 3

G Bk 22 A 2H I Bk A 1 KT [ (318.30412.53) ng/ml 85 1F 5 20 [ (109.60+4.66) ng/ml | B &
TR 5 B0 2R R 53 AL O P e € T AR 0 HE (80.80%+3.156% ) #5 1E i 21 (20.94%+2.813% ) '
AN, A K RS 4/ B (0.044+0.002 mg/m3) %8 TE B 2H (0.131+0.008 mg/m3) {5 , 434 & B k5 /)N
BUE PN I AE 0 (17.06%+1.060% ) %5 1E 8 2H (38.76%+4.576% ) b & U8 /L 5 WG 41 45 16 L4 22 S 196 483
7 Y (1=-49.367 . -13.788.35.293 . 6.165; ¥ P< 0.05) . Fe ZH Il & PN ¢ 40 1 15 3% 24 h )5 IR 46 08 1T
24.300%+1.849% , B A e 1E H 4H (39.060%+3.211% ) fi 3 Ik /D, Fe 414 PN 1z 40 Jf 45 704 IX 3k i AR (0.035+
0.003) mm?2 | ¢ 4f ff 1F & 2 [ (0.330+0.018) mm?2 | I & FFAIK , Fe 41 10 455 P K 266 28 140 P 40 MO 250 1 43 L
(12.000%+3.462% ) 5 4 g 1E 41 (0.035%=+0.003% ) Bt FEAIG s PH AL 20 0 45 FR b HL 3R 22 S 3 e il X
(1=9.790.,18.929,13.922; # P< 0.05)

2590 INTRPE R Sy R BUN B a2 % (] IR DA I P 80 A 0800 5 I P R 200 A ) T
Ja R ) ERIE SRR T BN B TE R 22 B

(OCEER]] AR B PR I 5 002 P B2 M T

ERNBREREEIT EE“EBIMBEEE"MER
15482 Gl B E Hee L EEBE N AIRE

AATE R AR
AMKFWEHE —ER

H A 4t e B B 9B B A B 3T (OF) (R 127 T i A AL ARG A ER Al T — R R BE
I BhATUBURE S BORE ) B A PR B 85 2, 5000 P P A S AR R O A 8 R Ak DD B A s FE LR 1, 43
BT B8 A SR 5 I FH R 25 SR A Rt

T (1) A6 R 58 N 5 A X 22 U5 S A A 6 ) B o 5 2, B e 4 D AT s AR R B R B R 4
(HIS) FELAR VRS L (5 R S8 (PACS) L0028 15 8 R G (LIS) 45 A Bi - 5, 1 A 8hig F A SR 15 5 Ab HL(NLP)
FARPUN S A OF B35 AH AR B 5 (2). 1z HNZEE PR A 2022 4F 6 H % 2024 4F 6 H W WA 19 50 % LA
e DU EBA T CRE AR A B S AR B g ) ) 15482 Bl R, T X R (R B UEA TR Re AR A BN
G307 -

S5 B P T A R A S A shaR A 15482 19 £B E Hd L I F sh IR fB 3 S AR TR L I B AR A
A PTIC S IR AT 45 R AT T 225 339 AL B B BRI T [ 358 U B E A
BRI CEATRRAL % B R i AR A8 A PUE AR B NG RE RZiR B AR R BN £
P PTIC AR 5 24 HR A 0 9 A B, B0 1 DR AR VBT I 2 AR RS At i B e 2 R RE R U LB
P 1132 HL i ) B S s 2 R R AL A B I) B

S50 E AR T B T A EEE R OF [R5 B A RE , AT S0 T fife AH iy 45 2 %) BE Atk Bl mT
FI 2l 58 BRI AE B[R] P B0 45 B 48 T PR 5 1280 12 B B N 22 T S AR AT A 5 1) 4 o BB PR R
B BREAS B TR AL R RE AL A EE LA B AL TR B A AL T AL
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HMBERERENEINEEERBERARFERFE
(LOS)HBXEZ571

RAT R, A% X AE
MK F B R = ER

H i Bl 2 et 2 20k, 46 28 5 e 3008 41 & 2B S5 HOR B 5 AR 5% 50 o5 [0t o A 22 52 A i O 4
B (THA) (B E — B O & IR A AR 2R, 1 s 26 B 2% 5 R J5 A B B 1] (LOS) By AH G
RRAIGTT T R T BRI R I —E S %

7k« UBUE 43 BT 2015 4F 1 H 2 2019 4F 12 H #:52 THA B4 285 B SUE T BB DT ekt JEgA
B 6370, F AR RS 70.6+6.5 %, V-1 BMI 28.2+5.7kg/m2, RJi LOS i 8k 7 K (6 K ,8 K) , K LOS
KT B 263 6] (5 41.3%) ;5% FH Logistic [815 75 220 M1 521 LOS A& 2

g5 O AR FE M TR TR THA 19 LOS B2, P AR IS  BMIL A BERS B] L ASA (S8 [ JjR e = Vifi
) 539 A ITIE R ATERFI ] AR R] B0 A S AR P AE ARG A RFF 105 brA et 27
X (P<0.05) ., @ # P<0.1 i & 49 A —JC Logistic [ A8 JE 17 £ 4 & 40 47, Hoh4E#>70 % (OR -
1.513 5 95%CI 1.032-2.260 ; P<0.001) . BMI<18.5kg/m2 (OR : 1.577; 95%CI 1.073-2.319 ; P=0.021) , J& .
8¢ & 7S ABE (OR : 1.558 5 95%CI : 1.154-2.412; P=0.007) , ASAII/IV 2% (OR : 2.076 ; 95%CI : 1.472~
2.926; P<0.001) . & I REFT# 1ML (OR : 1.665 ; 95%CI : 1.338-2.072;<0.001) , & IF AR J5 A R FH14 (OR :
1.814 ; 95%CI : 1.174-2.803; P=0.007)6 WiFg 5 A LOS K 15l 37 fa b I 2

590 AR BE R ] (LOS) 5 ZAE ARG MK E AR R %Y, 46 48 )5 I8 S0 1 83 THA R J5 LOS
FER G5 N2 B IFRE BT AR SRR LA BE S ] 45 P 3R AH DG ; Horp o 6 TG br 2 il s fa s PR 22 5 PR
TRl ST fE RS PR RS AT BEER X AL T UK | 22 S Ak otk R R R AR R R 46
Y 28 e e E BB AT R THA RJS LOS, A 7 B P B R 5 A= 16 BTk &

B EEARREFREERAEFARIGT
EEEEEREERR LR

T E
FMRFHES —ER

H A9+ b g 5] XU 3 A #E N B2 (Unilateral Biportal Endoscopic, UBE) ' 47 B A Az £ FF XU ok
(Unilateral Laminotomy for Bilateral Decompression, ULBD) 5 Ji5 %% 52 M M 44 [8] B A R (Posterior Lumbar In-
terbody Fusion , PLIF ) A7 5 8 JEHE AR A A9 I RS T2

Jrid AR TR B 2018 4F 4 F % 2021 4F 4 J 3k PLIF Al UBE-ULBD A7 (14 5 J3 M P 25 E R 11
BORE, AR 64 1], AR E 52 TARAR A B AR 43Dy UBE 21 PILF 41, Hovh UBE 44 30491, 55 12491, %
1819, 4F-#% 69.77+6.79 % s PILF 41 34 1], 55 15 8], 22 19 8], 4R 4% 69.26+6.31 % . LA IAL ) T AR ] A rh
i TR IR AE ARG SR SR S AR S HEE R AR e R AR AR R ORE 1R 1
AN H 64 H F AT R IR AR e AR AT 43 (visual analogue scales, VAS) , RAT ARG 140H 6 1~H A1
1Y Oswestry ) 8 B 1 48 58 (Oswestry disability index, ODI) ; RHj HIA J5 6 41~ H MRI N i A A A T FR
(dural sac cross—sectional area, DSCA) M Schizas brifE 732K

S5  UBE £ 19 TR [B] AR R I i i M3 AR R IE A RS 51 it AR5 R HL [R] RS B
iR T AR AR ) 2 35 8T PLIF 41(P<0.05) , HL UBE 21 JCHi 156 1] s UBE 21 AR J5 FIEE VAS PR B AR
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I 4 25 205 (P<0.05) , 17 PLIF AR5 1 R IR VAS TP 3R AT IC I ks  (HAR 5 1 H L6 H K& AR
RT3 2 (P<0.05) , AL AR5 R VAS P43 A1 ODI 445 AR /iy B S 2403 (P<0.05) ; UBE 4L AR5 1
KIS VAS P43 FIAR T 14~ H ODI g 48 T PLIF 41 (P<0.05) , ARG 14~ H .64~ H Fl 1A A gk
VASPESFIR G 6 4 H F LAERY ODIXS e TG I 25 5, BT SR J5 BRI VAS P53 P 2 18] JoRH 8 25 5 5
ARG 1 DSCA YA B E K (P<0.05) , PLIF 41 R J§ DSCA # UBE 413 K (P<0.05) ; Schizas #rifE 732
b UBE ARG 25 BIKE 2 A9, 5012 B, PLIF 4L AR5 30 Bk & 2 A 9, 4 PR 52 2 B &%, AL A S5 A
B AL L YR AR T k3% (P<0.05) , BIZH[A] % FL JCHH g 22 5%

451 : UBE N7 ULBD 5 PLIF 7 55 B2 MEME A B A8 S 3045 45 R 47 09I R YT 2505 #H#K T PLIF, UBE T
ULBD 7€ 52 9 5 B ME A P2 704308 e i [T , 5L AT skE S il & P T /08 LB i 2 R SR B I &
AR TR AN, IR Y7 5 EMEAS e A E 1 — T2 4 2 F AR 7 =K.

(SCHETR]] BN AU 3 A PN 5 SRR DI RO 5 Ji S8 M M A [ il 5 A 5 o P e A
i 5 I R ;s SEAR =2

SRR A S A MEL BN ER X TERAREREXT
EWMAFNEEENIRRE X :—DRTRE SR Rl

T E
FMRFHES —ER

H 1 TR TR R B A5 85 3 R Ak = et G 561 B B R R S 2% B AN 1T AR 4 124 5 i

D7 ARBIEGE ALAE 50 ) 3 A7 A 0T AR R FR R INHE] D 202248 1 H B 20224F 12 H o ZA 4145 T
R JRE BRI A 85 e R f = BT, 6 B S T4 7 RS AL =BT o R AL B R AT RS B
ARG BR  Harris PE4 BN 3h K 25 36 Kl &5 A= 9 J1 24 1k B o

GERL AR PIAL R E (AR N R OE R E 2. ZAAARF 6 A ML 5%
JE R 8 B 9% B 2 s TR . ARJS 64 H Gruen X 1.6.7, RJ5 14F Gruen X 1.2.4.6.7 BMD ¥ i
EE T AR, RJF 14E, ZA 4 25- 52 54k 4: R D Al Harris VE23 340 5 T X B, B 780 T e JA 8 5 A v oK AR
HOE 1 588 n i IR T X A . RJ5 1AF ZA ZH 5 F v B (08 O 2 350 B SR A T X REZE . % R A 2 471
AR B

S50 MR IR 1T A R THA A5 B FE BB % B (B4 Gruen X 1.2.4 .6 7R, ERFECTY
(A 1R v, I T B RA B A A o 33 T B 48 56 1 B4R 5 B SRR A A RE 7

(e ] Wiy EHoR B i, MR RIS , % B BAAR 3h, A:9 12F

ETDONAMRHNIEN B THEA TRERE RERREETT

& B R
FMKFWES —ER
H 1 F HAE S8 1 4 B 09 DNA $r 40 o i K /E R A e TR e it T4 e e i, 1 f TRkl 72T
21 8 1 L 1) 56 S Bt /0N R R SR
751 — 45 7.25kbp B9 M13mp 18 H15% DNA 52 200 £ 45 DNA %4 2252 T I B — 4> B AT A 4R
T SETE M 51 (46 TE DNA P 4R, P2 28 A 35 B X R 1 0 ) BRI [ BB 6 T DNA P48 o AR5 id i
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B KAE FPK: DNA P40 & TR 78 B T 402 i . >k H DCFH-DA 8% PFAf DNA #1481 ROS 1 Fr fig
¥ CSTBLI6 /N R B AL R T 40 B 4L AT DNA Fr 48— 40 il , 3 1t /N sh 9 B AG AS H AN [ 21 A9 40 e 01 4
MBE ). JaZipt I 6-8 R HEM: CSTBL/6 /NG, BlHL 2R 25 O S (A 41) T4l e 20 (B 41) A1 DNA $r 4t
Z1(C L) FLDNA FT4C-T AL (D), 2 6 H . 7EVIBRINI 4 R 5 i 22 1100 4 8 s /N R A AR, R
FHREI TSR Z 335 Micro-CT) AT H /NS85, R = 50 ih v A I B 2R 4 ) 2# e

gl L A BRI 1) SRR L[ B B 9 DNA HT4E, DNA Fr48 2492 (90#60nm ) , 38 123 JH [# 2 i) i 7K
VEFH S Hs DNA Fr4Csti e T4 2 im . DNA 148 HAA 30409 ROS T I fE 1, ELK HAl & T H4n i 3
G B — 2 G R EE 1o /N R A R, DNA 748 T R4k S5 59 1 40 i 5L 5 a8 4 15 3 1) BE .
Micro-CT &7 , D 41/ B 4% B B R B0 8 B/ N B 3 i 2B S L E AN R, 2 R A Gt 24 L (P<
0.05),D 41 /N ER A /N AT B g AR T B /R, 25 50 Ge i3 L (P<0.05). — i a5 il i, D 24
/N BB R R B A MR 24 R B 3 = T B4R, 2 R A 2EE L. (P<0.05).

4598 : 3T DNA Pr4RnY T AL 18] 78 5 1+ 40 i EL A o5 (%) 1540 ) RE 7, b A mT k28 4 g e v 2 38N L
B, Y2 5 TR ARE B AN AT B TR B SR

[ektE] S BRERAAE DNA 748 ROS 4025 1 T 4k

18 3 A &8 CT 14l B 20 & #7 XUB&:

F AR
BMKEFHED B

H A B4 (HE) Wt b A B4R A A s — OB, Xt HF B3RS U e 22 . |
BT, AR /DA W 5 R 2 i AR B 2 IR DG 2R o ARBIF ST 26 T, g JUL 450 (PIVET ) M A4 308yl R T L ) 5550
HYT, B TEE X IO B A A R, BT A 9 M CT, WL S T DA AR A T 0 AU B
(BMD) .,

D5 E EEPERF ST o, A1 H FRLRHESE T 800 44 [RIF R4 78 2 B AR CT AR A S 53 . 2021 4F
F20244F 1 H o HEBRJG , 472 2 BE B LA N ABIEIE , o R et BRAH (HC) HF 4. AR I R B | Lt 5%
WAZH 22 1) 14 2% S o 000 35 45 10 B A (TAHU ) % PMIL AR CT{f, 308 3o 3% i ] 00 R ABS 2R 20 H0 , J 4ol 11 3218 3%
FLVERFE(ROC) S W B A (1 TN A5 R B 2 . B, (S PR SR 26 20 (DCA) NI PRSE i 43 BT T 2 A5 AL 1)
e RS R

455 HF 2H PMIFI TAHU S T HC(p<0.05) 3 ik PMI A TAHU 3% T-4E 3 F1 BMI £ PMI F1 T4HU T
R ELAG A8 IS WO, e T AL (AUC) H 0.865(95% 15 X [A][C1]:0.830-0.894, p<0.01 ) , FUE& 4 Fl
TS 43500 4 0.820 10754, FHA #E i1 £ Al DCA 56 3IE 1 %A% 8 A4 I R S M o 686 T 4F % Al BMI B9
BMD T3l #5541 AUC 4 0.865 (95% ‘& {5 X [H] : 0.831-0.895, p<0.01) , FL S 7 4 S5 M 43 51 K 0.698 FiI
0.711, PIFPEIRIAIZWRCR A 3 22 5 (p=0.967) .

Z516 . PMI A TAHU J2& (B & W B Ir i W00 P 2 . 76 50 SURE x SRR 1 B T (DXA) , BT LA
a0 SH Al 5 T A B4 B CT ARG 8 PMITRIT TAHU A Bk 458 35 1 A0 XU , I S st R (ki — 2B A3 97 A
Rep A A B T 1) 2 A %
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RMERRE CT EXERERERNTNME

F AR
FMKEHED B

HY BT HE C T H55 % B (B M D) WA M L DR iZ 48 b iz T8 BRsi A iE (0 PR
O

75 B 4347 2020 4F 6 H & 2023 4F 6 H 18 95 M K2 B 5 — 2 B i A7 M35 CT 491 4 3 iy
BN (A N ARTERY 340 44 FR 3, RAE FR 3 T1~12 F1 L1 & HEK 3 AN [m RS AR - HE AR B 1Y T
(B8, T HEAR T34 CTE . [ B AR AR AURE X 2B %5 B2 A (DXA) T HH 19 TARLHE 43 i d 1E 8 4 B o
WA B RN . AT T1~12 AL ) CT{E S 4E# . BMD LUK T (R 22 8] A 56

5L T1~12F1 L1 A9 CTE R AF I 9 FH S M R g . QA MER Z [R5 CT A B E A (P <
0.05). GTI~12F1 L1 A CT{HS BMD \T{A4 2 B3 EASE( P <0.05) . @R4E TR/, 340 24 E£4F B 5
A3 R RIEH BRI D K RS 34 ZH A P EAT R A, RS AE 41 T < B s 4H CT i <
HHRIEHHCTE, 2R BEA5IFEE X (P <0.05) . O B 5 L1 CT (8 ke 1o -5 5> F g
JREAN Y ZAE TAEMZ (ROC) 22 ARFAEGE 2438 . @A BMIL AR 01 224l 1) Tl ) LA o
B AUCTH(AUC=0.906)

2538 : DXA 45 BMD {5 5 HERAS U CTEAFAE 3 IE ARG, T DL ad 5 BEMEPR A CT (B 0 5
T A AL , 56A BMI AR 1 22 A B A T ASS U4 A 0 G iR 3R <

(OCsR]] B BRBRANAE ; B2 B 5 CT 3214

MDK 3¢ & X 5 B9 72 il Ko E AL 7 53

BHFAR, - W) 14 A
MKW R B = EREH

H 1 ARSI R ST MDK X B E 4 M5 B 240 B 216 5 T g 1 s g S LRI, I P9 PR 58 MDK 411 1
TS B E A A RE A BO6E OV X 753 (4B o B s /) BRURSE 8 B 1 1) 45

J5 % PRSI FH AR B 40 M A PR 0B MC3T3-E 1 A/ BB A% 4 (BMMs ) , £ MDK #2125 14 Ab 2
J& , R Western blot . RT-qPCR \ALP 44t JG R LT 4L {6 TRAP YL 4 Fll F-actin e 56 Y .55 7 vk 5%
MDK X 85 F 248 B FIVARE - 4 6 53 A %) 5 e S FEmT RE ML o 2% SR 2E000 e 7 196 MIDKC 52 il Jld i 48 L 9 O B85
i, 522K FH Western Blot Fl 5032 5 A5 S 0k — 20 B0 1EAH DA% 538 B 38 1 B R ALK P o IR N S 5
K OVX 755 0B BB A /N BB RY R s v 4 MDK 3061 71, 38 2 micro—CT 462l W8 82 MDK 1) il 51 % OVX
INEUH B TSR B 5 B 2 ST A RS RN A U R G s 2H A Y (A LS MDK X OVX /N BB TR i
FE WA 500

g5 4L 50 R A AH EE , EE AT MDK AR 122 500 S AR 0 o s 43 Ak OGS HE R (Alp . Ocen . Runx2 , Sp7) Y 3k
PR (Heik, Alp 1 PRI 8 %, B R e a5 R B/R B0 (b B R e 55X BRALHI L, B2 MDK 41
F R, 1 2 0 R A A AR T 204k S 8 4 11 (Csk, Nfate 1, Trap ) B 235 , TRAP & (6,45 5L 53 7 Trap 176 7 B
ST SR ALIN 4 SR R 25 5 3 [N 32 B A AE PISK-AKT {5 553 %, wh 25 28tk /s MIDK 10 461 751 4 )
PI3K I AKT B2 AL /K -4, PI3K #1577 LY 294002 1k &2 MDK 4101 il 351 2 15 o fk 8 bR 2 3k, 2 0 MDK
A I TS PIKE A ) R Ak . RN SE 6 microCT 45 5 Bk, 5 OVX U BRZLAH He , MDK 41 i) 571 B & 2%
fi#t T OVX /IR B Z 2K HE Y 4 F1 OCN faise 21 24k~ Yo 0 25 5 7R, MDK 1 il 7] S 25 34 OV X /N ERUIRY
B 5 A OCN BHAE B R 20 A
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S598 AT FEAAS DL 25 R AT, MD KA ) 350 0 74 s 00 L A A0 PR S, R 90 A A i
oo RPN SEER AN SRR W] MDK 1 57) T 22 i OVX /N B 1 BB

ZE B RS R T 51 2 B & 5 10IE -
ETZlasEFE>

= BA R A
FMKEFHED B

WEFE H 1 AWESY B 760 0 22 Pl 27 2] 7k, 0 v R 5 2 AF B A - BT A S A A S B B P 2R
TFAA FE— A~ XU F3300) 371 £ PRI A A

5T 73« BRI 2022 4F 10 H 2 2023 4 10 H iE L2178 75 M K240 I8 28 — R Befs B A& 48 (HIS) fi
B BB AT R O T S R TR ALl s A T AL S AR B s PR
P, ff ] LASSO [B1U5  Xgboost | FEAIL AR I Zh A Hh IPAl 25 748 B ) 28 4 o i A Pk i 3 XU, 1) o e
FEX 1 1A S SR 22 R 2R Logisitic 151U 96 UE G 2 4 4 7 A& B8 PR 28, e 2366 T % 1 ke (14 ik ST
el & d s K, 8T 2R TAEIZR (receiver operating characteristic, ROC) i1 2 T H X (area under
the curve, AUC) R 128 DL K D5 26 (DCA ) T 2) 2 Pl Tl v B P R I A Wi 25 o

SE0L A 289 44 FEE BARZE KR BE B 4 IR BB (70% , n=204) FE&AIEBA S (30% , n=85) . 3 FHlL
2 2] 43 SV ST 07 R AR B T U A AR S ERSE AT B 6 AR i A FEARES H Y =R I Ca i i 25-
FREAAERD BEHTHE MG AEH, Z K Logistic 1144345 1 B8, 4 # (OR=1.057,95% CI:
1.003-1.114,P=0.039) . H il =M (OR=0.519,95% CI:0.322-0.837,P=0.007) . IfiL #& Ca(OR=0.000,95% CI
0.000-0.008, P<0.001) . Ifil & 25-# 344 & D(OR=0.899,95% CI:0.827-0.977,P=0.012) . % 5 &5 T {4
(OR=0.390,95% C1:0.219-0.693,P=0.001) & & it i i 1 B 1 (A 7 fE R 2R 36T 2 1 & Logisitic i
HE 18 2 ST A 6 PR 2 o ) 4 Al ) A AR ) ASE AR (1% 1] 2 BA % K 56 E BA B Y AUC (B 43 51 Ok 0.937
(95%CI: 0.901-0.973) .0.870(95%C1:0.776-0.964 ) , B/~ H UM AL RE KL 4T Ao il £k B s AR B L 55 1)
PUEBE IR AT ZR 43 HT (DCA) BoRFEIR IR SE A 48 5 X

590 AR T AR TR B AT ST fE R R I T A AR BT A P T KU
U B £ PR IR A5 R DA B I AR 16 A B o e e SR R A P B T e R, DT SR B A T %o
P £ 5 57 45

Delta Xi#1E 5 Quadrant BE ARG T BEHER 1T B mRUR B8

R AN e
FMRFHESR —ER

H i1 : A Quadrant 338 55 Delta JCIH 1B 7 AR A7 EHERTTHEB0 101G PRI T AL Sl

Jiik s A 20224F 9 % 2023 4F 6 H , Mg A 62 B IEMEIR 17120 A 3, Horh Quadrant 3 38 £ ARG YT 28
B4 A 4, Delta K I8 £ ARIGYT 34 610 B AL, L F PG TF AR B U] DB Al it | b ARRS ) A3 e i
] ARHT AT 7K ARG 30 KB BALLER 3 (VAS)  Oswestry DI EFERG4E £ (ODI).

S5 P TR B I B 2L 25 5 (P>0.05) , A 4 B9 V) LK e 1 R IR ) A B st
)35 1 2 KT B4 (P<<0.05) , PHZH AR ODI 48 B AT AR5 30 K1) VAS W4 ¥ J0 i & 1 22 5 (P>
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0.05), A ZH B F ARG 30 K ODLIEE M R J5 7 K VASPESr . ODLHE504 13 K T B4 (P<0.05) , &4 N 1Y
ARJG VAS T4 . ODHHE 53 i 2 /N AR (P<0.05) .

TS : AT AR 7 AR T MR A T e O 1T, 39S T RAF AR . 5 Quadrant il iEH ARAH L,
Delta K3l i £ AR AT BEEA QG578 1D W P 3

EiZ 40 k6 Becn ik ki@ 1T _EiFiF s 2K ERRA B =

RAEH
AMKFWEFE —ER

H A R85 EAZ AL Been 1 SN B BRI SZ IR, PR5T Beclinl S PERER X H RS RIME

T 1 M EAZ AN Been ] 26/ B, TR I /N B B HEUBAS 1270 B K B A K- 5 2 A6
I EAZ AN Been BR2& /N BTG P BOPESCER K- 5 3 i i B A S 56 UE B B AZ 0 i Been 1 #2383 94 1
T PRI 2 45 6 BRE 1 (Sex hormone binding globulin, SHBG ) 7K 5| 2 iif# 25 52 i ( Free testosterone , Free T) fY)
Th IR /N B B i

S 1 BN Beon 1 SRAHRENE /N SR 58 T, M O] S 5 f ROR 32 7 I RE 2 A ] A
ETb 2 EAZANM Been SR BEE /N BN Free TZKP E It ¥ SHBG KV T W% ; 3 B AE ELAZ A0 Been Bk
/NI BTG F2/N BT T SHBG 7KV 1835 AR, [R] s 3 2 SE K- o8 T B W e BT

4518 1 BRI Been SRIG 2 TS/ BUE B IN, B IR S BR 5 2 EAZ A0S Been 1 2K 5 [ AEE /)N
SR IL 7 90 B S A K b T PEBOCR 5 8 BREE FUKCE T R385 3 \E AL 0 Been 1 2 25 S B0IMLTH SHBG /K- 1
& AR L Free T /KT, T i 4

(GBI ] Bsims , YEER , B4, Beenl

KRERBINGS8EE TR THRN LR BEMESTRE

kAR
BMKEHED _EIL

H Y 808k 5 U 588 8] 72 51 41 Y (Mesenchymal Stem Cells, BMSCs ) A9 521, #8358k & BT 20
JETBAAE 9 & S AL ) BRI BTE T e

J7ik L FERSE , BMSCs BB Zr Ak B SR FHAT G IR 2k 4 (FAC) Aar A AR 202 75 25 52 il BMSCs iU
SHALTIRE Nk BMSCs 5 , 52 2Rk 17 W S 4 1A D) e R 0] 70 0T T 4, I8 RO A [ i 8l 7
PEATYREL 5 2 0 B4 25 B B i /)N BRUBSE A8 [T R P 2 R AR 11 Wi sl 700 R A 1 10, B8 30 ) 7 o 12
JL, K BMSCs 582 7K - FZ b AT fE 3 3 K HE BMSCs 51 B I 4 AR 13 W G R EE D] Pink 1 /N ERL, K6
B A4 GE L T CA I AN M N RS A, WB R I £ R AR 4% 7B 1 (Mitochondrial Ferritin, FTMT) .
WER Ak Pink 1 3234 7K -, CO-IPIEW] FTMT 5 Pink 1 (9AH E AR -

S TERS R AT I ] BMSCs 9 B D RE , I BMSCs Y FEE , -l Lo R 1 s S 4o
Titie , SRR [ W sh A T HEA T PR KL 2 BRE LR BB A /N A N Y BMSCs 38 2 N, AR T g 52 9
LRALIAR A WL PR 3 BMSCs WP SR R BR Pink 1 /N BB R, B B2 BH ; 4 BRE B BMSCs
BRESF & 2 BEIR ALY Pink 1 23K 080/011 FTMT ¥ £ -5 Pink 1 A AHEAER

SEVE 1 kS BT S T 2R A [ Wb BMSCs Y 5, KA it 5 2 .BMSCs H Y Pink 1 26 2373
/N R BB LR 5 3 FTMT A6 £ 51 5 Pink 1 A9 HH ELAE NG T Pink 1 A BEFR 1L , AT 3061 1 2847 14
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E‘ HEA%O
(eain]  BRAR R B TREAAE s ZORCAR 1t s F- 810 S 5T 40 4 s

B R B IR R /N £ TR T A8 B M 5

KA
AMKFRES —ETR

Tk 1 0 4987 R B BEAT 1 i ML a1 R R B O i R AL, A R R R A
JREARLH , 73 G T4 20 50 ML/ NBORH SRAS TR AR 5 2 0 1 HEBR MEVECR 8052 0, A5 A TR 2145 B SRR R e AR
Ja 70 BB e R i ) 5 1 00 L A A/ 200 3 DL AT A o , A% A 00 A TR A e BRI
P, R A BB A PR S TR A N 6 IS TR g A s, A 000 ot/ DA 4 B e DR 5 3 AC A i M
PN BB /MR AT SR e SR 2L I e, SR L/ IR R 19 25 5 R R I

SR 1R ALAS SRR SRR LE B A 2 A AL AR A L/ RS I
7T AL A o G /N 5 B B L/ AT 2 TR AR AR AT 38 P 22 5 5 2 RO AE 4 B B P/ B A1, RS A
B R [10) 05T 1 0 B P e 0N BB T, R P EA% F k 200 6 7% /) B AT S o 3 e [ /AR 4 i
B 0 34 0 T S RE R DLW A8 5 3 B e S 2 R AR B 1 I T R R e I B A A DGR A

SEIE - 1B TR R A0 0L/ SRR W8 A 5 2 B AR OV X /I B i R S/ 5 g 200 A A /N R
A IR, Ho /R T 53 BB OVX /N BB/ Wk 200 6 % e /N B 1t/ 22 e BE TR 2 A7
8 T30 B R R A B

(CsR] B BRBRAME , B A5, /M

OCM A5 PSA N & B XTI BEHRAIATT
SRR EBIFINHITRILR

e
BRI

H A AR BB TS MIUA B (OCM ) AT A 0T B AR AT 1 BB S E 3T I PRI 73U

D7 s N T AT B AR AR YT = I BB 3B JR 3 60 191) , BEAIL 53 W 4L Foxet HEZHL, 4328 30 3], WL
FLL R BB T MU I, XF B4 R AR G2 Jm AMIA %, WL FF 0 s TR U0 F B, R B a), R
I I RYT ROR AL BT 53k (VAS) |, 4% B8 Harris 55 5C 15 PE 0 PPAN AL B35 19 G 1T DI BE o

ZE R OCM 4 : VAS PE43 AR A 8.0£0.66 , K J& 2.0£0.47 PSA 4 : VAS ¥E4> AR 7.1£0.73, R J5 2.3+
0.67;0CM 4H : Harris PE43 R AT 41.0£6.14 , K J591.8+1.87 PSA 4H . VAS PE4> ARHij40.9+2.99, K5 82.5+
3.65, AJE ] 22 5 LU A et 24 5 3L (P <0.05).

50 BTHT AN A N T A 0T B4R ARIRYT = i 8RB S T, A B0/ RIEE R, I &
FE /D TR AE AR IR R .
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IAE405 U EANBEEREKTE

KoK F T IR F FRERE kAR
LR R IR IR P

WEFE H 1 3R THRAE 40 2 LU B R KOE A5 B A R R i I S O0RE B4R
A BB ACE BE , AHE m B i R AR R i Bl A

J7 8 BEHLIHIR 6 D EL X, AR5 BE LA 64 44 20-39 2 14 43 i B A7 WA {1 1 %5 5 4, LA % 400
40 % LA L0 A3 T AT 0B P AR S A ol XLRE X Mk (DXA) 47 HEEHE 1E 467 (L1-L4 il
L2-14) JRC B 30 | A 2 B I o, 3 3l 158 TAE, PPAL 40 2 Je UL L o B B 93 FE KT AT B B U o
S 3 F G 8 — WEARE AR A TR [l R o, FH ) 345 100 H S SIS, A RS L 1% ] Bt o

g5 AR A G BTG 40 2 K L iR A 5 2401 A, Hrp B 1016 A (42.3%) , 201 1385 A
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