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WE. [BH] BT WE &M EE -5 (secreted frizzled—related proteins—5, SFRP5) 7&K kLB HEIRSE  (non—
traumatic femoral head necrosis, NONFH) WY E X . [FE] #H 2023 45 9 H—2024 4F 1 A E IR ITTH AR ER 2 K NONFH
BE 71 BIWERIRFEA, VBRI . AR S IRFEAAHVCECLY 68 (i fHIRR (A 5 1R R I 5 N2, SR R G2 R By Tl 79 21
ZAXH MM SFRPS YREEKF-o LA MAL —vert, AR ZE  (ARCO 4030, M), R4  HAL Mg SFRPS W
K-, IRk ROC #h4, 43 #HriiliE SFRPS X NONFH (2 i . [465R ] WIELLITE SFRPS /K- &K F1E % A4l
[(16.9£12.7) pg/mL vs (32.9+17.2) pg/mL, P<0.001], ¥RAEAHH, BEE-LIBFHEH MLTE SFRPS KB LT RIBHEH (P<0.05),
UM KB B Y LT SFRPS 7KF- 5 B SRFE 5 % B9 1L 7 SFRPS /K P2 R IS4 L (P>0.05), K[ ARCO 43341 58 3 1fi i
SFRPS5 7KV LbA, BlAE -, I3E SFRPS K- AR (P<0.05), 2ZFA IR XL (P<0.05). PIPIAAE 7
16, SFRPS5 /K5 Haris P40 IEAHOE (P<0.05), 5 ARCO 431, VAS 4B M A (P<0.05). ROC 43HrHT, Ifvh
SFRPS 7K F-AEI2 Wi B S YR AL 35 A s (4 BB 70.4%, FR53PEHR 80.9%, HHZE FHIFL (area under curve, AUC) 4 0.787, [£
] FEAEEIMERC -SRI SERBERE, 1LTE SFRPS KV FREEH, SFRPS Al G822 NONFH W TE M ILTER &
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Expression and clinical significance of serum SFRP5 in non-traumatic osteonecrosis of the femoral head // WANG Lin"°,
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Abstract: [Objective] To explore the role of secreted frizzled—related proteins 5 (SFRP5) in non—traumatic osteonecrosis of the femo-

ral head (NONFH). [Methods] A total of 71 patients who were diagnosed of NONFH in Linyi People’s Hospital from September 2023 to
January 2024 were selected as the necrosis group, while other 68 healthy persons who underwent regular health physical examination and
were matched in gender and age with the necrosis group were selected as the normal group. Serum SFRP5 levels in the two groups were de-
tected by ELISA. General data between the two groups were compared, while the serum SFRP5 in the necrotic group were compared ac-
cording to different factors (ARCO stage, side, etiology, etc.), and ROC curve was drawn to analyze the diagnostic value of serum SFRPS for
NONFH. [Results| The necrotic group had significantly lower serum SFRPS than the healthy group [(16.9+12.7) pg/mL vs (32.9+17.2) pg/mL,
P<0.001]. In the necrosis group, the SFRPS was significantly lower in the patients who had femoral head collapse than those without col-
lapse (P<0.05), whereas which was not statistically significant between the patients with bilateral necrosis and those with unilateral necrosis
(P>0.05). However, the SFRP5 was significantly decreased with the increasing of the ARCO stages (P<0.05). In term of pairwise correlation
analysis, SFRP5 was significantly positively correlated with Harris score (P<0.05), while significantly negatively correlated with ARCO
stage and VAS score (P<0.05). In term of ROC analysis, the SFRP5 predicting NONFH was with sensitivity of 70.4% and specificity of
80.9% and area under curve (AUC) of 0.787. [Conclusion]| Serum SFRP5 decreases with the progression of non—traumatic osteonecrosis of
the femoral head, and SFRP5 may be a potential serum marker for the diagnosis of NONFH.
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AL 05 P B L R FE (non—traumatic osteonecro-
sis of the femoral head, NONFH) J&—Filf &K UL HY |
PEETERY . BA RS MBERR E RN . =R
JBE Sk PRI SRR I T O IR BR . R
AR N AT TR B | A5 B 32 BRI 19 2
RERRATHEM > i T R MU IS A AE — & 1Y S i
P, HimR b F 2R G R RIS A, X
A P 0 O I R A, ) s Rt L A
i A5 i MRI A A s B3 5t AT A 2k 1 40
PREAIT RIS o PRI, 32 mrizopeis 76 0T 00 K%
TR A998 W R A A ) T ]

TG IA G H 5 (secreted frizzled—related
protein—5, SFRP5) & —F 1 11 (L8 15 4 215 1 o Wk
MR R, TR T SFRP K ; SFRP &
38 3 S A RS BT Wit 5530 % . AR
AH, “BfE SFRPS /K58 % % (bone mineral density,
BMD) HIE AR S UIM S o Ak, SFRPS
T ok R R, — O TE R e 4
T2, SR, HETA GG SFRPS 7K°F-5 NONFH
JEEFLE R RIMITED  A USRS NONFH 84
IML7E SFRP5 /K- 52 i 5C &, g A4 g Fotin) K
BRI WEE R B Sk R FE SR AT R AR

1 lERER

11— Bk

INFEL R 2023 4F 9 H—2024 4 1 ATEIGUTTT
NEERAEBE 71 4] NONFH B, 7748 (hEK
NI LRSEIG R IZYT 46 /e ) (2020 4F) (2 Wik
HE, R EPRE IR M2 (ARCO) il 1
~IV 39530 o fet R 2E e ] s R B AR e ARG H o fe
AR 68 FlfHE . AW 5T Ry BBPERFSE, JFi8
HEGACHE R SHH (4% : 202401-H-026),
A 2 H B AE R
1.2 Ky vk

A 2k H R /0 8 h, W HIGRRESNAE
Fi K I 10 mL, 57 B FE A TR 4CHY IR,
3 000 v/min E.0> 10 min, 4B IS & T EP &,
ST BRI T -80°CYKAR T f 2 (i FH o 3 ok il EEK 92 Wi o
Y (RPUESE, KlE: CSB-E13427h) 5E 1ML
SFRP5 ¥ /K-, KyE 1.56~100 pg/mL. L5
AHY 1:400 R R IG A TR . TR ™A i B B 45 o
BRI TSI
1.3 P HERR

WAR T 2R SRR, AP . AR
B, KE, AREFEE (body mass index, BMI), [A]
I IRFELH IR A I b | R AN S ket daed
X 2R A 1 AR SR BRI B B 2 B2 S ARCO
I3 WO D RE LR AE DU T Harris PE43FIL
TEHIRERLTAL e (visual analogue scale, VAS) 3T
e
L4 Giteairik

ABFFER AT SPSS 27.0 B HEAT 00 #r, B
FERIEA AR, THRVERIL £ s 207, PULLF A
FHARSTAREAS ¢ K50, 2 2 I0) LSS HT B IR 3R 07 28 0P 5
WRAR & IES AT, KRB o I E
SFRP5 /K5 HAth [ Z 47 P Wi Spearman ¥, Pearson
3. il 2k H TARRRIEMZ (ROC) 3 #r ML 1K
SFRP5 $& b5 S0 AR B 5 1 BB SR R BERY I 2 L P<
0.05 AR AL FE N

2.1 PAIEARTOR

Pl (RSEAL SRR ) FEARVOR W 1,
FEREARTERE (RIS . PERI . (REFEED Fabrh, widl
LR H TG4 L (P>0.05); SALLH 0 LT
SFRP5 W FE/KF- i E AL TR, ZRAZiteE
X (P<0.05).

x1. RRASBRABEXFHLLE
Tablel. Comparison of basic data between the healthy group

and the necrotic group

Bzt WA (n=71)  {EFEH (n=68) PAH
Ry (U, xs) 50.8+12.2 48.0£9.3  0.142
PES (1], T3 12) 48/23 36/32  0.077
BMI (kg/m’, X +s) 242432 24.6+27  0.857
SFRP5 (pg/mL, & ) 16.9+12.7 32.9+17.2  <0.001

2.2 NONFH &3 [A) i RO 2 A9 13 SFRPS 7K -
) HL
7151 H 2 AR [ e R IV 284 ) I 375 48 b % 4 e e L
20 MNRAE AL 3 FlOAS [W) 5 R 2z 8] (4 1l 7% SFRPS
KRG 2FE L (P>0.05); Bkl
I3 SFRPS /K- F R T ARIBIEA (P<0.05); AR
2 BN 5 95 AR R ROBUN 22 [ B il T SFRPS 7K 22
LG L (P>0.05); % ARCO AR T
e, R SFRPS /K F-Fifi % 43 1A i fin 2 42 B3
W, Jf &AM ERAGIEE L (P<0.05),
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*®2. 71 HIREIGKRIEE NONFH £3 ME SFRPS 7K Fi6
MERB D ELLE
Table 2. Comparison of the SFRP5 among stratified grouping of
NONFH in the 71 patients

Bzt gr)2 () SFRP5 (pg/ml.) PIH

JralAl HEME (n=12) 22.4+17.5 0.101
Rk (n=39) 14.2+10.2
kT (n=20) 18.9+12.8

i3] Yl (n=29) 19.5+13.2 0.156
XU (n=42) 15.1+12.0

SRR Bk (n=44) 8.5+3.9 <0.001
KRG (n=27) 30.6+9.6

ARCO 431 I (n=9) 42.0+3.5 <0.001
Il (n=18) 24.945.6
1l (n=16) 12.7+2.0
IV (n=28) 6.242.6

2.3 WRFELLIMTE SFRPS K-Sl AR BERH AR A% 23
B
I3 SFRPS ¥ B2 KV 5 I K BOEHE Spearman il

SFRPSYK

1.0 1.5 2.0 235 3.0 345 4.0
ARCO% ®

Pearson FFTE MR A 1, 23, WNFEFHATIL,
1% SFRP5 /K°F 5 Harris $F43 2 B % F A X (P<
0.05), Iy SFRP5 /KF-5 VAS 43, ARCO 431
BEHMK (P<0.05),

®3. IEASENIERRIEX ST

Table 3. Pairwise correlation analysis of SFRP5 and clinical

parameters
Bzt rfE P{H
VAS 43 -0.631 <0.001
Harris $F53 0.625 <0.001
ARCO 43-# -0.948 <0.001

2.4 I SFRPS ¥ EEACEH Y ROC #1657

SPWILH (IRAELH Sfd R ) 1% SFRPS /K11
ROC &/ i 25 R B, 17 SFRP 5 /KF 12 Wi
NONFH B il 26 T~ 1w £ (AUC) A 0.787 (95%CI:
0.712~0.863, P<0.001) , 2 Wi EMf P i = B A0 vk By
20.0 pg/mL, I 2 R FRE 5 4 B oA 70.4% |
80.9%.
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Figure 1. Scatter—line graph of correlation analysis between serum SFRPS and clinical indicators and ROC curve. 1a: SFRPS and VAS
score; 1b: SFRPS and Harris score; 1e: SFRP5 and ARCO stage; 1d: ROC curve of SFRPS predictdng femoral head necrosis.
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SR U AR B ST P R B A 20 BB AR

3 it 18 PRAPERT, TR ANEOCT B A 0 AUFRER

NONFH J&—# g 8kt a RHC B, &
FrhiE, RIAES W, —BkMN, H5HERHEK
K@i RO e 2 L fd. HETWT NONFH /Y
FARHLEI M TG —458 O IRk R A X SR IRSE
IRFFEIR A, & BUNR B 55 2 R L 2 —.
B A DR, MiEAREY T LAZE NONFH &1
R R AR SAZ Wi e 7 Yue ™ & 3HLAEE FRE X 1R
ZH M APN JKF 25 5 T NONFH B & . I
APN K5 Ficat 7R ARG R TA K. M, 1075
APN /K F-5 VAS il WOMAC P4 7 AH G, 5 HSS
BIEHX, AER Y I EF 4107 RBP4 1R JE
AOF-f TR 4L . HIR a5 K B ST
HRBaTT; YRAELH PG RBP4 /KF-5 Harris 1740 5 1F
M, 5 VAS $E4r . ARCO J3 11 5 i 35 1 kH 56
(P<0.05) . ZFEMS " WF 5% & 905 R N4 AH L,
NONFH & Il iE M -1 KB &AL, ARG
W B 25, BG4 HDL ACHIE T A
A, I TG A m TdHE A4, X478 NONFH
ARES AR 6. X SABIE i 45 i — e
AHRLZ Ak

SFRP5 & — g BUAR 5 4 i 5 -, ANHAERR I
R A SR, 1 EL e R i A A
Fo Chen % ™ WG LB, HBEW SFRPS W E 58
HENR W02 SFRPS SRk IEAHC, ST SFRPS 7
TR IEAE, BB SFRPS W ¥ | B BE NS I 4141
SFRP5 Fik/K-F 5% B R MAHC, T " B s
], BG4 LT SFRP5 K - 34 B G A fgkt J3E 44
ik, SFRP5 5841 B ¢ & & A R 1S A1
XK, MEETEHA —EWINAEE. At, 5
AR ZHAI L, NONFH 4117 SFRPS /K- &% F .
FEAR TR RAFAE NONFH & h 28, B Sk R AEI5
FEJ5 LG SFRPS ZK-F- I 2 TR, 17 SFRPS ¥k 2K
F5 ARCO 7. VAS P £ IEA X, 5 Harris 3
sy B AU E . ROC il 4k 3= W 1L 1% SFRPS 7K 7 X%
NONFH {77 —Z {8 . 7T WL I3 SFRPS /K5
NONFH s o AFAEAH M, I RIS B nl i o i
Tt SFRP5 7K NONFH H 506 0 & AR

Deng & 12V JE 5T Y B0 SFRPS 38 oo 317 761 Wnt/B-
catenin 5 538 F& A5 19 12 B IR Eh 75 19 1 43 AL AN
w54k, KREWFIFTUERH, Wnt/B-catenin {5 5 18 I 7E 4
FrE SE e R Y G EEM MG, SR E S

W] SFRP5 J& Wnt5a BUFE P . He 5 “ W5 A
B, SFRPS5 {E4 PPAR—y A9 T UFHOIEN, 34
Wnt/B—catenin il i . Wnt/B—catenin {5 =il B T
BMSC % ‘B 43 4k , PPAR-y/SFRP5 i 45 Wnt/B-
S B . BT BRI
7, BHINN, AU SFRPS /K F-#E NONFH
A AR T BE 5 LA Wit/B-catenin {5 518 [ AH 2,
i B RS RAZEEL, INE O PCE RS, dkimis R
RIS IR eI 1 1 & e

AT AR RZAE: (1) AR
B ERERIAN W HAR DT ABSIRYT, SEIA
FEARRIG M, (2) iz R sE, Sz im kK
FEAS . 2900 e % BRF S 5 (3) ARG ifi 7
SFRP5 7K, k= 5 HAWAE AL e bR Z [ A0 L

i L TR, ARWFIE LB, NONFH &% g
SFRP5 7KVl AL, H 5 G PRA8 b5 Z R A 7EAH
PE, ATE ARG R B Sk R FE B 12 W A Vs A I
Pris.
CE ey MU SN (P W IFRUIEN
fEERMAR ik BRI . SOEUFT . B R
DrARE R ARCEE . SCEEHR . SEAMNT KA PRI
Wy, SEMIRFTT . BOIRRAE R ATTRIMRE . SCEEHE . SEiAHT . 4R
Sy ZShE. FEERRIBEISIR . SIHERRTT . BRSO AR RE
SCEH B L GEHAT . AT BRI BRI . S
58, BOIRAE BT AR, . SCRERTBY L SEIFAMT . FRBUF T
Yo BREUTEC HRER SR 8% . SR TR

catenin {5 51
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