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HE. (B8] HITWEELE 5% M -4 (retinol binding protein—4, RBP4) 7EAE B BeE Sk PR JE (nontraumatic necrosis of
femoral head, NONFH) HEIZIiMA. [F73% ] ZEEL 2021 4F 8 H—2021 4F 12 A7EIG YT A REEBEki2 ) NONFH B 70 BifE
SRR, BEHRIIARRS | PR S IRSEA AT IC Y 62 o f HRARKS: A 1EH NZH, SR TR Gy WAL ok 00 4 2 52 338 1L ¥
RBP4 W BE7K Vo ORI 2H [H] — i okt SRPEAHE AR R (IR . ARCO 43145 ) LA IL g RBP4 Wk BEAKSF-, I il e il
ROC £k, Jr#riiig RBP4 Xt NONFH (i2With . (4R ] HIEALIME RBP4 K- BN T IEH A4l (P<0.05). IRFE4l, M
B3R IRBE A MG RBP4 /K- B KT ARIBMEEE (P<0.05), XUNIRSEEE Y RBP4 KT B EALTFHMIFIE (P<0.05); A
ARCO 7MW 25 113 RBP4 KO- [L#8, 2258548 X (P<0.05), BEE/MWMINEE, 135 RBP4 K- B FEMAE (P<0.05).
AHSCMT I TH, 7% RBP4 KF-5 VAS 141, ARCO 0132 W 7AHDC (P<0.05), 5 Harris W42 55 1EAHC (P<0.05), ROC
3T, ILE RBP4 JKFAEIL I Sk IR FESA A I AR (64.3%) A5tk (96.8%), HHZKFHIFR (area under curve, AUC) N
0.895. [&&it] WBE SLIRFEHE R M RBP4 /KF-4E R ka3, RBP4 FIREZ 12 NONFH WAL 1 MV FRE) o

KB ALCIERCE LIRS, MERELS A -4, B b, 2
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Significance of serum retinol binding protein—4 in non—traumatic osteonecrosis of femoral head // ZHAN Hui—xian"’, WEI Bi-
ao—fang’. 1. Guangzhou University of Traditional Chinese Medicine, Guangzhou 510006, China; 2. Department of Femoral Head, Linyi Peo-
ple’s Hospital City, Linyi 276000, China

Abstract: [Objective| To explore the significance of retinol binding protein—4 (RBP4) for diagnosis of nontraumatic osteonecrosis of fem-
oral head (NONFH) . [Methods]| A total of 70 patients who were diagnosed of NONFH in Department of Hip Surgery, People’s Hospital of Linyi
City from August 2021 to December 2021 were selected as the necrosis group, while other 62 healthy subjects matched in age with the necrosis
group in the same period were selected as the normal group. The serum RBP4 concentration of the two groups of subjects was detected by en-
zyme—linked immunosorbent assay. The general data of the two groups were compared. The serum RBP4 level in the necrosis group was com-
pared according to different factors, including etiology, ARCO stage, unilateral or bilateral hips involved and the femoral head uncollapsed or
collapsed. The correlations between RBP4 and clinical parameters were searched, and ROC curve was drawn to analyze the diagnostic value
of serum RBP4 for NONFH. [Results] The level of serum RBP4 in the necrotic group was significantly lower than that in the normal group (P<
0.05) . In the necrosis group, the level of serum RBP4 was significantly lower in patients with femoral head collapse than that in those without
femoral head collapse (P<0.05) , significantly lower in the patients with bilateral femoral head involved than in those with unilateral necrosis
(P<0.05) . There were significant differences in serum RBP4 levels among different ARCO stages (P<0.05) , the higher stage the lower serum
RBP4. In terms of correlation analysis, serum RBP4 level was negatively correlated with VAS score and ARCO stage (P<0.05) , while was
weakly positively correlated with Harris score (P<0.05) . In term of ROC analysis, serum RBP4 level was used for diagnosis of femoral head ne-
crosis and collapse with the sensitivity of 64.3%, specificity of 96.8% and area under curve (AUC) of 0.895. [Conclusion| As progress of
NONFH, the serum RBP4 is prone to decline. Therefore, the serum RBP4 is a potential serum marker for the diagnosis of NONFH.

Key words: non—traumatic femoral head necrosis, retinol-binding protein—4, enzyme—linked immunosorbent assay, collapse of femo-

ral head
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JE B0 5 P B B Sk IR FE  (nontraumatic necrosis of
femoral head, NONFH) J&—Fh4f & T 20~50 & hi54E
N BB E AR . NONFH 5 | () i K
oA RN G D) RE B RS ™ B 5 A 76 & . NONFH 9 &
FBLEI T —E s, HEi 2y & mpLsl rl aE 5 s
AR SR L B R TR T AN R ks . AN
PT- ML L AMEEG 5 > Y, B NONFH a7
15 8 K B2 7 ] 4k 97 L 5 sk G AT A oG B R
(total hip arthroplasty, THA) “'_ #R7fij, NONFH 7}
38w JCRER BXELL2 . R 2508 IR R AT,
e kORI, BT R R il A
ARG THA. /R4 THA &M NONFH #4306
P FEL, HHE L BAERY | BRAfl FHARE R AT PR A%
[/ 25 NONFH 5 R 2 AR A ok TR K
AU AR B P, el B2 M NONFH 2 ik
TR R 1 TR L [

¥ B 45 A B H -4 (vetinol binding protein—4,
RBP4) BRIz BEARGNELERLZ —, 5F
RIS R H Y] ¥, RBP4 J2 0 i iy = B4 a7k
F, PR AC y IE BE R P75 4% A U R) 7 o1
gt DA s o AR vl o W T = o i B 1 B3
S O RIEGE R W] RBP4 Xl 4t i B A A A A
o BRILZ AN, RBP4 78 Bgi b B &bl g —
FERER, 2B BE A R i A e b . SR,
H A JC RBP4 £ NONFH H A G SY . AWF5E B
TEFR 1T RBP4 5 NONFH Z[H[ A9 FR, A NONFH 1)
F2 W it — 2 A B

1 #AREFE

L1 NS HEER bR

PARRUE: (1) FFG 2020 4E &R ChERA
JBCE S IRBEIR R 2 T 46 1 ) bnifEs (2) 4RI 18~75
Ji%; (3) £74& NONFH i2Wibnife; (4) EPRETEH
Pp 2 (Association Research Circulation Osseous, AR-
CO) I~V M5 (5) WEME . Wk TE R M R
Hos (6) BUE KISEARIT T AR T

HEBRARIE: (1) SIFEdr. aME . KR
TR R MIRIEICT S L BB AL A A R R
Wi (2) MERE. RIERAIERE (3) AIF AR
SE LR . OBERRO . R ORI R s (4) W
AR5 BRI RETCHE RS BRI BB s (5) Mk
WL ot (6) IRITWRIA2E | R4S At
FH -
6

IEH N AFHE R AR AE: (1) R ISEERE
W (2) HEBRMERRG . SR . L0 . iR AE S
P LA G IR P s e B AR 25 0 2 o
1.2 — ekt

AHFFE A EEE, BEER 2021 4F 8 H—2021 4F 12
A, v AR EE BERCE Lk L RHGA B NONFH B35
70 BB IRFEA 5 BRI AR I U T N R B B i A T
TRKG a2 62 BRI W N4l . ARBFoE &Y
NREBSHEZ B St A X R AE R .
1.3 Rk

SRAE NONFH B3 AV HEE ks 2 H 23 I8 7 Tk
I 10 ml, 7 4°C 3 000 g (9254 FEL 10 min, 575
M4 8T EP W, LRV TF-80°CiRAF, T
JE 84— Kl . % RBP4 HUAAK R & (Cusa-
bio Biotech, BIXAE3E) Kl #4157 i35 1L i RBP4
WK, SZERET 40 min M 4°CUKAREUHIRF], Bz
Fi; M-80°CHUR INTE EEIRAL, B0 30s, %
Ut BH A5 AR B VR0CHS: 107 B b o o s R AE N LG9, 152
PR S LRI AR A FL o BEALIN 100 ! B _E AR
B 3TCHAE 2 h; FERWAAK, BN 100 wl EWER
FRicPiik, 37°CIRE 1 h; HHFELNTMAE, Ve 3
W, BRIz 2 min, HFL 200 wl, BT; BfLINA
100 ! BRI ALY B AR E A0 TAEW, 1B
Ml , JKIES 37°CIRT 1 h; HRFEELNBIK,
VeA S WHL 5 P EFLIN AR 90 pl, H
37°CHEG 5, 20 min, >4 PR HR AT DL AR U & FLFTA B
WEEREG, 54 LB ERH R, SfLmAZLIE
W 50 plo 240k 5 min P9 EEARAAE I 450 nm T 45
fLOD . F#& “Curve Expert”, FFHR#EHE S HERR
HEMEL, MRIBFEA OD B, mArifEih g H AR R Y
W,
1.4 PP HERR

ICSEMA 2 IR — ek, RS . M. R
HFEEL (body mass index, BMI), DAS NONFH 2# 1)
WeE . MK, BEERREE . ARCO 0. SRAFSm A
SR TES (visual analogue scale, VAS) 1 Harris 7
T EEVER IR RS
1.5 Stk

K FH SPSS 21.0 FAF #4748 11 537, Graph Pad
Prism 7.0 fEE . it BWRLL v 25 Ton, WHREIES
GYATET, PRALE] LR A ST HEAS ¢ K30 BERHZ AR
ERSE, R Mann—whitney U %55 . 11509k
K & KI5 Fisher KEHART I . SFG050R YA LU HR
K H Mann—whitney U ¥: 56 . I R0 RS54 5678 AT
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Pearson 5%, Spearman FHICHESIHT . SRR TG HE
B AR b ok 321808 TAEREIZE (receiver operating
characteristic curve, ROC) 43#T. P<0.05 NZ5H 4
R

2.1 WP 5 N — R A

WAL — M oE Rk LA WL 1, WAL tESI . i .
BMI 1925 34 o4t it24 5 30 (P>0.05) o YRFEZL 1l
1H RBP4 /KPR TIER A4 (P<0.05).

&1 FRASEEANB—RABLLER

o YRFELH 1EH A4 Pl
(n=70) (n=62)

PR (1, Fi#) 53/17 44/18  0.538
AR (%, wxs) 47.3+9.3 453+140  0.358
BMI (kg/m’, #%zs) 24.3+3.0 23.5+1.7  0.070
VAS W41 (43, %s) 5.5+1.1 - -
Harris 745> (43, %) 47.9+8.5 - -
RBP4 (pg/ml, % +s) 58.6+22.5 103.6£29.2  <0.001

2.2 SRIEA 42 I0TE RBP4 K- b4

70 5] NONFH 3% RBP4 455 1L L3 2, 2
TEMHHRI 4300 2 AW 2H A 155 RBP4 ZKF- 22 5 4t 1t
RS (P>0.05) 0 AFEYHEE GEORTIE . R R
KA WAL IMIE RBP4 KPR TG E L (P>
0.05) o XU H Y I 7 RBP4 /K 7 i 2 1K T A
(P<0.05) . Wik ARIRFEHE IMTE RBP4 K10 3w T
W#E (P<0.05), AR ARCO 431l RBP4 /K F-fih 22
SHGITHFE L (P<0.05), It HBEHE > nE,
I35 RBP4 7K1 BH o b st
2.3 IfiiE RBP4 YR EEZKF- 5l RBORH A G P 2 b

1ML RBP4 ¥ B /K- 511 PR %6 8K Spearman Al
Pearson FICPE T2 R UL 3. 8] la~c, I3 RBP4
KLY VAS ¥4, ARCO /3 5 i 3 A E (P<
0.05), 5 Harris PP/ 55 1EAHK (P<0.05)
24 EEIIES MW RBP4 ¥ K1 ROC £k 4y
Hr

XF 70 GIMRBELLH B E S 62 B iF H A4 1L RBP4
1 ROC W&o trdsi R W, Iy RBP4 ¥k Bk
H 60.96 we/ml 5, WM PE R R, DL, REUE
H 64.29%, FiFEH 96.77%, HEWIE 61.06%, Hhzk
~ 1 X (area under curve, AUC) & 0.895 (95% CI=
0.844~0.945, P<0.001). L& 1d.

%2 70 %] NONFH 23 RBP4 #ill4 REI45 B L

FEhR RBP4 (pg/ml)
W J& (n=33) 59.2+23.0
& (n=37) 58.0+22.4

P 0.825

S [l PR (n=28) 60.8+21.4
WM (n=16) 50.1+21.4

FeEM (n=28) 61.5+24.0

PE 0.228

{E K (n=31) 71.8421.3
W (n=39) 48.1+17.6

PAE <0.001

IR RbE (n=51) 52.8+21.7
KRG (n=19) 74.2+17.0

PH <0.001

ARCO 434 I (n=8) 81.7£13.2
I (n=11) 68.9+17.9

I (n=24) 57.5+19.5

IV (n=27) 48.6+23.0

PAE <0.001

W IRAEAI U NONFH &, 4% ARCO 3% = 59—l gk
(Emw

%3 70 NONFH £ RBP4 5liEKRIEIFEES R

Fabr A PE
VAS 343 -0.459 <0.001
Harris 1143 0.330 0.005
ARCO 434 -0.469 <0.001

3 1 i

NONFH J&—FfEia e B e, g T
L BREMALSAORTIE M 23 i, HAr,
NONFH Y &S tILfil 14 oGt — € i MR s o fE
4 NONFH () & 2R L# 2 —, 5l# 2 X
YL BRI R — R R IR A2 W I
¥, FFEMZRK (nesfatin—1) . JHZE (leptin) . #ifk
% (chemerin) . KHTZHE (resistin) il RBP4 45, H
T, S RE TR 5 NONFH Z a1y
YRR R ™ W58 & 3 NONFH &34 1
Nesfatin—1 K5 TIEHW A, HIBFEEKFE & ST
HBATT . NONFH HIMLTE Leptin 7K - B W & 7+
HUYS iAW s BESE R B NONFH AR I i
Chemerin ¢ & 5. 2% 25 T FE A, H. Chemerin /K43
FSGHEFE . VAS 4. ARCO 4RI 3k SR B A g

7
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BN FEFEME, 5 Hamis TEE B E AR, 0845
% % B NONFH £ % Resistin /K F W © & T 1E %
AU B NEGE & B NONFH £ 25 19 1075 IS Bt 27K

P FARTIER A B Y PR R AR
ZUKFA{E NONFH B i IR TR, S9nte
VAS B F R, 5 Harris PFor 52 W IEAC

150 150 150 1.0
* RBP4V (ng/ml) 7=-0.459 * RBP4 (ng/ml)  r=-0.300 * RBP4 (ng/ml) 7=-0. 469
—TIinear regression P<20.001 —Ilinear regression P=0. 005 —Tinear regression  P<C0.001
1204 120+ 120+ 0.8
90- Emi® . 90- Nar ™ R ol ¢ ¢ ¥ = 0.6
° L I i
¢ ¢ o 2 $ i # 0.4
60-{ $ ] 60- = . 60- O s b
. ' .
. A 0N ° s [ ] 0.2 _
30-] 30-] ° 30| AUC=0. 895
oS ] o H e ] P<0.001
. ° ° 0.0
N e = 2 T T T T
0 T T T T 0 T T T T T 0 T T T T 00 02 04 06 08 1.0
0 2 4 6 8 0 15 30 45 60 75 0 1 2 3 4

®

El 1 RBP4 Sifi PRIGARAHIC M0 EL S - L E S ROC 4k
le: RBP4 5 ARCO Zr-31 pyH0s - L A

SR - BRI

RBP4 fE R —FhEZ RN F, 20T A
PRI . PR SE W T . RBP4 AT A0 o e 3%
ZHMNRLUGVERT, DI M 0B R 27 (A B R B e 7
PRI T A R R ek AR, IR R 2T BUIR B AR 3
B RSSO BRI RBP4 Xof B E 4 AR R
AR HVER . SR, BT JC RBP4 5 NONFH
PRI SE . AR B, NONFH & & I
RBP4 /KT i ZAR @A s 76 NONFH 35, 1
T RBP4 /K5 B350 ARCO 7030 . e S P Fe
DL S VAS Pt B 2 A OC, 5 Haris PF57 42 B 3%
IEAHSE; B ROC HHZE AT, 3G RBP4 1612 M H 1
NONFH B HA B i U fvke S, A B+
W NONFH, F e 15k

Scotece %5 2 WY & T RBP4 725 6T e, H
KSR FIRECZE . Leptin F1 Resistin 32155
IEASE, X THES RBP4 I SC4CE ML E TLR 52
PRAE A RAE K T3 2354 &0 Ghanem 55 2V BF5E &
ML F 35 RBP4 AT A i LB A ML A 15 5 . oAb A
ft.. Abdulsamad ZF "' WF 5% & Bl # ik RBP4 nl 3 i
[FIEHEGE PI3K {7 538 B AT HS P MAPK {5538 BOoR A2
PERCE MR A R, SEFHEN, AHFEE
NONFH £ Il RBP4 K- FEAK AT BE-5 A Fnik &
20 A ] () RS R R O

RUFFAIHE AR ZAL . (1) HARFEARS A
B (2) Ui H iy RBP4 K, RBFSE HAb R
fbFEtr 5 RBP4 [ C s (3) RBP4 25 NONFH 1y
FLUARE AL 9 75— 2D SR SE Bk IR s (4) AR
WF9E M I BPERFSY , SEERES A TR REEA . 2l |
HIAEPEF ST E— 2L B0IE

Zi LRTiR, 13 RBP4 7£ NONFH 2 W il

@ BRE B @

la: RBP4 5 VAS #F4r LS - HZ R 1b: RBP4 5 Harris 1
1d: RBP4 7Ei2 Kt NONFH 1) ROC 4k
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