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WE. [BH] AU SRR B—2EILBHEEE % -3 (lectin galactoside—binding soluble 3, LGALS3) /K FAEAEA 031 BB
3LIRFE (non—traumatic osteonecrosis of the femoral head, NONFH) ZWi s (Il RN . [F3% ] 2023 45 4 H—2023 4F 9 A4 A
NONFH B3 84 B3RS, Bl FEIIRE RN 78 1A% B2 o R FHTRFIBR 6o 28 R R A 0 PR AL I 775 HR LG ALS3 B97KF-, FF
WCSEAHSC I RYERE, AU PER] . 4EIE . ARTEFEEL (body mass index, BMI) | WAH . NONFH J[H . 52 S001%L . Sl e T
/% (visual analogue scale, VAS) . Harris ¥4 . YRFEAERE & ARCO 03], XFPIL] LGALS3 ¥ Ko H 545 I R 25010 ¢ R kAT HL#%
M. [Z5R] SRFCLALIMLTE D LCALS3 Wk JE B2 1 T1E W A4 [(9.8+7.7) ng/ml vs (4.224.1) ng/ml, P<0.001], 7E NONFH &, 3L
M52 BLLH Y LGALS3 e & b 35 v T- A1 52 R4 [(14.7£8.1) ng/ml vs (5.3+3.3) ng/ml, P<0.001], BeH kI FEE WS T R
[(13.5+7.3) ng/ml vs (3.1=1.2) ng/ml, P<0.001]. R4E ARCO 4301, M 1IIZ IV 18] LCGALS3 Y& SE i Fh- ke s, HA WA W 2274
Biit2 35 3 [(2.1+1.0) ng/ml vs (4.1%1.3) ng/ml vs (11.0+5.8) ng/ml vs (16.828.2) ng/ml, P<0.001], NONFH 3% 1) LGALS3 #J¥ 5 VAS
W& B EMSC (,=0.843, P<0.001) , 5 Harris PF53 5 B E AL (.=-0.710, P<0.001), 5 ARCO 7358 BEIEMK (=
0.822, P<0.001), ROC 1M, LGALS3 ¥eFEHl 275 NONFH ARHZE FHIFY (area under curve, AUC) 4 0.769. [£5if] 17
T LGALS3 /K F-n] [t NONFH J 1 (™ SRR, I n] BeVE Nz RS Wi 2e AL Wbr i -
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Abstract: [Objective] To investigate the clinical value of serum B-galactoside—binding soluble 3 (LGALS3) in the diagnosis of non—

traumatic osteonecrosis of the femoral head (NONFH). [Methods] From April 2023 to September 2023, 84 NONFH patients were enrolled as
necrosis group, while other 78 healthy subjects were selected as control group. The serum LGALS3 concentration in the two groups were de-
tected by enzyme—linked immunosorbent assay, and related clinical data were collected, including gender, age, body mass index (BMI),
smoking history, NONFH etiology, number of affected sides, visual analogue scale (VAS) for pain, Harris score, and ARCO staging. The
LGALS3 concentration and its relationship with clinical parameters in the groups divided by different facots were compared and analyzed.
[Results] The serum LGALS3 concentration in the necrotic group was significantly higher than that in healthy group [(9.8+7.7) ng/ml vs (4.2+
4.1) ng/ml, P<0.001]. In patients with NONFH, LGALS3 concentration was significantly higher in the bilateral affected than in the unilateral
involved [(14.7£8.1) ng/ml vs (5.3%3.3) ng/ml, P<0.001], the femoral head collapsed was significantly higher than the non—collapsed [(13.5+
7.3) ng/ml vs (3.1£1.2) ng/ml, P<0.001]. Based on ARCO staging, the concentration of LGALS3 gradually increased from stage I to stage IV,
with statistically significant differences among the subgroups [(2.1£1.0) ng/ml vs (4.1+1.3) ng/ml vs (11.0+5.8) ng/ml vs (16.8+8.2) ng/ml, P<
0.001]. LGALS3 concentration in NONFH patients was significantly positively correlated with VAS score (r=0.843, P<0.001), whereas was
significantly negatively correlated with Harris score (r=—0.710, P<0.001), and positively correlated with ARCO stage (r=0.822, P<0.001).
ROC analysis showed that the area under curve (AUC) of LGALS3 concentration predicting NONFH was of 0.769. [Conclusion] Serum
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LGALS3 can reflect the severity of NONFH, and may be a potential biomarker for early diagnosis of the disease.
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sis of the femoral head, NONFH) & —F /™ 5 1 5 %
g, HUARE SR BCE Sk it b, B A A T
HAYHH . NONFH 945 a5 1 2RI R K I B s
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ELISA BRI Gt A TR I, S50 7™ A 100 R i ply 412
HERY DA AT o KR S A = T T 45 min DA
SRR, e RIS R IARE SRR A . FEREATAR
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G RGRVAGIEIR R I . 3 AR 2R A kPPl AR-
CO 7R PETEE .
L5 Geit#rk

AR5 AT B 8 SPSS 26.0 AR BT AL 3R
XTSRRI, AR IES AR, 4R v+
s BIERIR o X T PAL iy Lo, SRS REAS ¢
K, 20 20 Ta) B30 14 L 5 0 ] B TR 3R 22 0
(analysis of variance, ANOVA), JfH, X4 ANOVA &
NGRSO, BE— PR AT SNK-q A 56 #EA T4
(6] P PR G LE 3 o T ERC00RE R R] H 3R R 5 i 6
LGALS3 55 HoAt i PR B4 AH S A 70 4 SR T Spearman
8 Pearson 43 H7 . LGALS3 Fiill J& 75 NONFH ZLRE R
W22 E TAEREHIZE (veceiver operating character-
istic curve, ROC) 3¥7. P<0.05 K& S5 HA 5%

2 & B

2.1 BESIERH AR

BESIEH AR A WL 1, 4L a4
i M. BMI 2R TEg R L (P>0.05), H
J&, NONFH %413 LGALS3 W& & T 1F %
AN (P<0.05).

% 1. NONFH B2E5EE A BRI E

Table 1. Comparison of documents between NONFH patients
and normal controls

sk BEA N oNEE| Pt
(n=84) (n=78)

AR (B, X ) 54.8+12.3 57.4+13.4  0.200
PER (1, Bi) 54/30 48/30  0.476
BMI (kg/m’, X +s) 24.6+3.5 245432 0.850
VAS T53 (3, & +5) 5.2+1.3 - -
Harris W43 (43, % +5) 62.3£10.2 - -
LGALS3 (ng/ml, ) 9.8+7.7 42+4.1  <0.001

2.2 NONFH f8#77)Z LGALS3

5T 40 A NONFH H ¥ 84 ], FWMH . H5IA |
A, SBFERREE & ARCO 43301021 e i35 LGALS3
W 20 $RBH BB NP NEA, LG EEW
JHPIAL ] LGALS3 Wi — 255, (Hith 22 R Tose
THER X (P>0.05) 5 MR4EHG S NONFH % 4
WREYE . EMERRR A 3 A dl, MEMEw 4L
LGALS3 ¥k FEmg i T HA W2, (Hib 2R A BRNS T
SRS (P>0.05) 5 4 A MR A2 R ANES) A B A
XU AN 2H , W ZH LGALS3 /K i35 & T B
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H, MR EAGIEE L (P<0.05); #ERE
530 B B AL R R B B TS AL, 38 BE ALY I
LGALS3 Wk & b 25 5 T R FH A (P<0.05) 5 MR
ARCO 70, ¥y 13, iy, i, 1v i 4
A, M LGALS3 ¥k BER ARCO 431 (1 45 T
WEEROM, 4 AW AL 2= R BA G E X
(P<0.05).

% 2. NONFH 24 LGALS3 #illZ5 RE9 4 R L
Table 2. Stratified comparison of LGALS3 assay results in the

NONFH patients
EiEtaD SYETAL (1) LGALS3 (ng/ml)
WA JE (n=33) 9.216.1
7 (n=51) 10.2+8.6
PH 0.564
A Wik (n=33) 9.4+6.5
WM (n=11) 10.529.5
Rkt (n=40) 9.9+8.3
P{E 0.436
(k3 A (n=44) 5.3+3.3
UG (n=40) 14.7+8.1
PAH <0.001
el et idi Bk (n=54) 13.5+7.3
KIHFE (n=30) 3.1+1.2
PE <0.001
ARCO 731 I (n=11) 2.1£1.0
11 (n=19) 41213
111 (n=32) 11.05.8
IV (n=22) 16.8+8.2
PMH <0.001

2.3 IfiiE LGALS3 KPSl R BERHH /4

NONFH £ % IfL75 LGALS3 /K F- 5 it R % 84 4
KT L 3 I 1. VAS PE435 LGALS3 ¥ A
Fe 43 B K FH Pearson 15, #5H R B VAS ¥E 4 5
LGALS3 ¥ 2 [H] 5 i & EAH G (P<0.05), BB
#FH VAS W48 I I LGALS3 #e & i & (K
la). Harris ¥F43 5 LGALS3 /K- B4 AH JE P R RE iz ]
Pearson 7387, & PR Harris 7E43 5 LGALS3 /K3 £ i
K (P<0.05), BIVRE#AE Harris 75 09 T [%
LGALS3 ¥ £ W 2 F+ = (& 1b) . ARCO 43 5
LGALS3 /K 5 [ A & M2k H Spearman %, & 3
NONFH & 1) ARCO 43115 LGALS3 ¥k Ji& Z [ {77
WE R IEMEYE (P<0.05), /2R E NONFH %
WEHERE . LGALS3 K EZWi e (K 1e).
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% 3. NONFH B 117 LCALS3 $8tr SR B RHAX 547
Table 3. Correlation analysis between serum LGALS3 index
and clinical data in the NONFH patients

Ei=tay r{H P{H
VAS 43 0.843 <0.001
Harris 743 -0.710 <0.001
ARCO 431 0.822 <0.001

2.4 LGALS3 /Kl &7 NONFH

XF 84 Al T 78 Al EH A A IS LGALS3 ¥
FEAT ROC th&eortir, 45 ULIA 2, Box ROC 14T i
H (AUC) 4 0.769 (95% CI0.696~0.842, P<0.001).
RI

NONFH J2&—Fh L E 4 M S0 T B R 4k
Mg, HARHE 2, RRmbLHmAEe2m T, I
R, B AR WIAR S Y TR IZ W A TS VA AR
Bz, AT NONFH A 5 L1 A5 & 4 1)
WEE GBI N . A2 BE4F 7 SE Rt A 70 8
H 5 62 FlfdERE A MG H A G 8 4 (retinol bind-
ing protein, RBP4) 7K>F, UER] T 1L % RBP4 X} T
NONFH 012 Wi R0 0 00 £ 1k DR A . 7 0 5 1 Ik
W1 T 5 A 2 R AL R 7R ONFH A2 W vh i 4
o He % " WF58IEM] CTX-11 2 5 4CHRILd 7,
AP CTX-AE B ONFH 12 W7 K Fil s 1) st
brZz—.

364 35+ 35

"1 o y - 3“' i =0, 701 01  r=0.689 :
i < "
T2, s p<0.01 ||, | P<0.01
g = - . :
® o & »
& 201 %20 8204 A L
= ~ =) ]
i 45 iip{ 15 * +
% 3 2 1
A 104 104 10
=] « & 1
g 54 == é »
= 3 54 S 5

& 04 04

z ¢ . 5 = s 8 40 5 7 ) ﬁ’ ARCOI ARCOD ARCOIN ARCOR,
VASYE4 ® Harrisif$ ARCOSM§1 ®

B 1. IR IRFEFR S 1M TE LCALS3 ¥R ERUT-H& K . 1a: VAS PF4 5103 LGALS3 ¥R ; 1b: Harris PF435 103 LCGALS3 ¥R ;

le: ARCO 231511 7E LGALS3 #e )i

Figure 1. Clinical items and serum LGALS3 concentration scatter=line graph. la: VAS score and serum LGALS3 concentration; 1b: Har-

ris score and serum LGALS3 concentration; 1¢: ARCO staging and serum LGALS3 concentration.
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Figure 2. ROC curve of serum LGALS3 concentration in pre-

dicting femoral head necrosis.

LGALS3 j&—Fh {Z &k THMA% . Aft . ek
K. AN AN AN LR ) BB, A M e 4R
2, FrrEgkE S H AR A AR, HILaE S5 H
AR A T A - B R AR LGALS3 4122 1]
FERAE " LGALS3 TIREALHEANFRAE S . JH 1541

LA TR AT AE AN TS L. LGALS3 S0k,
k. BIE . JFREDIREARSG, 25 2R kA & it
FE, WO . AEPREHENR T 2¢ (NASH) | #
PRAG . PRGN —H DK
LGALS3 K Z Dy gt pl A 2 2 FRe e s Ak P br i
Y1. LGALS3 %Z B ' FIREREZ ARG FRIA KT L,
AR PR A ol A YA oA O T RE S ) =
UG A& S F 1 LGALS3mRNA 3 26358k B i ifn/
PR, N B ST S Ui L, LGALS3 /]
P A e AR 1

H i E %0 NONFH % Jp5 ML il 3= 2245 %E 1 T ge
fig A R D RE kAT YL SRER N Y R
B ZE AL L CE e e A e A e T
45 LGALS3 4 1% Dectin—1/Syk 18 4 38 55 1fil /)N M 1%
b, I3 LGALS3 ¥ B 5 /)M SR A FLiAS T i 2 1
FHSE ', LGALS3 3l i i 2 AE/IMA A IR 98 41 At R 1
(W IL6. IL8. TNFa A1 IL10) F 38 1% bk 12 40 i 4
J% 1, Di Carlo 58 " R IAEIAAE ) ADAM12 MSCs
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T BE Ik Gas6 . Leals3 Hl Csfl Z53EH, fE
W2 A AR AR Ak, DTS g B A5 A i ez
Pl LG R 120 SR B s Ag A i, R
PDGFRaou+[H] 78 B AH 40 fd 534, LGALS3 ] 4% PDG-
FRo+ 4l M AR 3% o Coulis 55 ' &3 LGALS3
FEPR /N BRVL A A BB, BRI AR 2. A
fF 5% ¢ Bl MMP9/MMP14 ¥ [n] I 45 LGALS3 ¥4 i
Lepl, f2UEf 5 A iRl i IR /N g 20 A ke R
LGALS3 VN5 FNH &R HLHAM) &

ARIHEFE B TEIRFE MG Ar S LGALS3 7E NON-
FH ()5 BA 2 W I R . i ad X NONFH &%
S B AR I R RS S P AR i FL e dT,
NONFH & 1L LCALS3 /K59 28 g%k . 1
FAFERE S ARCO 3 0125 UIAH G, 3ok 4 P 2% 14 ] 52 e
LGALS3 M o A8 R R A AR 5 LGALS3 ¥
JEZ AR R B E G2 S, (AEMECIREG
FREE |0 i35 22 SR LGALS3 R AE-S90528 i 7 L AN
FEE AR EA G, P, LGALS3 1E K —Rh A Wb ik
Y, AIHeA B TiT4 NONFH B35 i 01s . AHt
FEATAEN R BRAE R A EREAS A /), ELAE R
R, RAESRALSET LGALS3 7K Ay BEym HE L
AR I . Ak, RAETESIRR LGALS3 5K
HRIRFEZ (A A AR R 2R . AR 5T 75 B X S
FHPAFIRA, PLGIE LGALS3 B2 Wi, R
HAEPR WD ATIE YT H VAR

ZE LTk, ARAFFE R M LGALS3 7 NONFH
W EA B IE RN E . AR — 2 5
IE LGALS3 fE 2 Wikr s W i A s frmT 55k, il
PREE B f it — g AR H
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