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WE. (B8] HHEOMG R E L IRPE  (non—traumatic osteonecrosis of the femoral head, NONFH ) £ 2 K60 i 1 v il 4% 8+
E2 #15CHF 2 (nuclear factor erythroid 2—related factor 2, NFE21.2) AIIGIRE X, [FiE] 2021 4 8 H—2022 4F 2 H#EIRITHA
REEBEEIZHY 78 4] NONFH & (JRFE4L) 1 80 il ext fE (IEH A1) GAIAAKIZE, (o FHIDR S ie IR FFF s DN 9 20 32 33
IME T NFE2L2 (/Ko HeBIR AL ANIE B LIS NFE2L2 (/K P22 5. SRFEA AR R R R 432 LA I NFE2L2 /K725
S AT NFE2L2 B97KE 5 HARIG RYOROA DG, 28] ROC 2 i PP 7 NFE2L2 207275 & 42 NONFH 75 X,
[ 8] RIEA NI NFE2L2 /K F- 5935 55 T IEH 41 [(289.2+130.7) pg/ml vs (173.7+75.7) pg/ml, P<0.001], $RFEAH N IHZ /0445 5 R
AR L AS R 22 6] I35 NFE2L2 fI7K -2 5 0404 3 (P>0.05), Bk IR BE G A M3 NFE2L2 7K -0 5 5 T35
HIT [(320.0£131.2) pg/ml vs (199.8+79.4) pe/ml, P=0.004], Ffi ARCO 433 IML7E NFE2L2 KPS E300m, a2 5 B gt
B (P<0.05), MMM R: I03E NFE2L2 /K5 ARCO 433H . VAS W44 2 B IEAHSE (P<0.05), 5 Harris P72 3%
kI (P<0.05). ROC RHEZRAMTINLIE NFE2L2 /K2 W NONFH fRHZE Rl 0.769. [45i8 ] NONFH £ 17 NFE2L2 /K
TS, 5 NONFH 199 ™ SRR EEAHDE, S22 NONFH RV AL MIEHR &)

KR ARG E SRIIE, MRS, g T E T E2 AHOCHE T 2
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Significance of detection of serum NFE2L2 in non- traumatic necrosis of femoral head / WANG Shi—ying', CHEN Min’,
ZHANG Yan®, ZHAO Qiang'. 1. Department of Femoral Head, Linyi People’s Hospital, Linyi 276000, China; 2. Department of Clinical Labo-
ratory, Qingdao Chest Hospital, Qingdao 266043, Shandong, China; 3. Depariment of Clinical Laboratory, Qingdao Ceniral Hospital, Qingd-
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Abstract: [Objective| To explore the clinical significance of detection of serum nuclear factor erythroid 2-related factor 2 (NFE2L2) in
non— traumatic osteonecrosis of the femoral head (NONFH). [Methods] A total of 78 patients with NONFH (the necrosis group) and 80
healthy controls (the normal group) admitted to Linyi People’s Hospital from August 2021 to February 2022 were included in this study. Se-
rum NFE21.2 levels in both groups were detected by ELISA. The difference of serum NFE2L2 level between necrotic group and normal group
was compared. The levels of serum NFE2L2 in necrotic group were compared in stratified manner according to different factors. The correla-
tion between serum NFE2L2 level and other clinical data was analyzed, and the significance of serum NFE2L.2 diagnosis of NONFH was
evaluated by drawing ROC diagnostic curve. [Results| Serum NFE2L2 level in necrotic group was significantly higher than that in normal
group [(289.2+130.7) pg/ml vs (173.7+75.7) pg/ml, P<0.001]. Although there was no significant difference in the level of serum NFE2L2 be-
tween different causes and different sides in the necrotic group (P>0.05), the serum NFE21.2 level after femoral head collapse was significant-
ly higher than that before femoral head collapse [(320.0+131.2) pg/ml vs (199.8+79.4) pg/ml, P=0.004]. In addition, the serum NFE2L2 level
increased significantly with the progression of ARCO stages, with statistically significant differences among the different stages (P<0.05). In
term of correlation analysis, the serum NFE2L.2 level was significantly positively correlated with ARCO stage and VAS score (P<0.05),
whereas significantly negatively correlated with Harris score (P<0.05). In term of ROC analysis, the area under curve (AUC) of serum
NFE2L2 level for the diagnosis of NONFH was of 0.769. [Conclusion]| Serum NFE2L2 level is significantly elevated in patients with NON-
FH, which correlates with the severity of NONFH and 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) — F i & P4 5% 3510 95¢
W, RO, BORARE, DIBICTR . TIRETS o)
SRR JBeE SR BB RO IR AR R E T RS —
UCIATIR AR A R, R 15 2 UL EARERIT
A1 812 J7 1] NONFH &4 *'c NONFH 4% T 30~50
LI, BREE, BUkRE, Af 67%Mk
iE R E 5 85% WA e AR A8 25 i J O B Sk 19
VEREN = S SN TEIR | SN a2 8 L NI B e vl
KATEA, GHEF SRR AR T E R
L WIN T BEREAESA T, Bl S
NONFH A2 W FEARFEREILR S (magnetic res-
onance imaging, MRI) #4, I F oA 20y g
PRV TR . B, SR 2 K NONFH
AT LT R RS R AR AR A P B2 2 MR

NONFH [ iU 2 AT AN 58 4 W . B oF
FERM, FALNITE NONFH (kA . gtk
HWEEEM . ZHEF E2 HKEF 2 (nuclear fac-
tor erythroid 2- related factor 2, NFE2L2) , 3 F§
NRF2, 220 4t S A By A 28 48 v Y — o ol A 5 s
R, SE S TIASC . NFE2L2 AT AR AN A
B4 H H 3 (reactive oxygen species, ROS) 7K~F- i i
il AR oAk B SR —Tm RS R I, IE
NFE2L2 7K 7 25 X8 ¢ 7 2 (rheumatoid arthritis,
RA) B BETm, W RA PRI s FHUS 1Y
WAEMEbREY . HAT, NFE2L2 5 NONFH (AH
KR FEAHGE . AWFFE B TERRT NONFH 2546
1L NFE2L2 (975 30, 7 NONFH FIli PR ML 75 R 59
ISR A RS A

1 #AREFTE

1.1 A SHEBR R

NONFH i AbrifE: (1) Fi#=18 ¥ ; (2)
M (B LRSI Ry e ) 7 2 Wl
ONFH; (3) A5 a2 A R B0 . HEBR bR 1fE
(1) AEIFARDEWRIME L (2) GG
JE L DR . RA SRR ERNE; (3) Wik
WL LR (4) RS . B BMER G2 RERR
Wai; (5) BRAEE.

TR ARRIE: (1) Fi#=18 & ; (2) Tk
W . RS HEBRARAE: (1) 3E 3N H 2
ARG T s (2) B R S N
Bl (3) WmiRil. L4,

1.2 — ekt

ABESE R BUEPE S A, SEER 2021 4F 8 H—2022
A 2 AR TG TT T N RS BEAF & g A FIHHERRARE R
78 i NONFH £ (IRFELL) H1 80 il il B X} B 35
(IEH ) ARG . WA 62 ] FHPEF 16
Wl Lete, FH4ER (502+10.0) % 1% A5G 58
BIHVER 22 Bl Pk, FYAERS (49.8+14.0) %, A&
WF5E R MEPERFSY, I N REEBEREZE 0t 2
HACHEI T S G R 2, AR5 No.YX200342,
1.3 K gy ik

SR FH BRI G 32 W RRE R B0 A 3 . (R AE 3,
CSB-ELO15752HU) M #Z Il NFE2L2 7K, %k
G RGN TE Bl R 31.25~2 000 pg/ml. IR & UL 2 <
8%, HLMZE<10%, HARBAELERIT : (1) R0
L7 AR 5 & A IR 2 E i (18°C~
25°C) M RORAE RN, IS REAS IR IS FRR
PEATES G (2) ke FEFLAR b5 Bk E b AL
FRIAE S AL o BEFLH I AARAE S SRR LS 100 wl,
LAY, 37°CHRIE 2 ho FIrAa b i B B V80D 1L
THTENRERTRAT 2~3 K, InAE S A4 HI7E 5 min
DA (3) #\FFMRIG, b ALk, Joms vk
U, LB AR A AL B i R R TR
100 wl, 5 b, 37°CHE 1 h; (4) Fifitn
B LA, RIS FH R 22 i BE A AR AL 5 1K,
FERIE VR R ORI KL 2 min J5 BT (5) 90
wl JEMIE WO A LI, 37°CHRME 524 20 min, 10
min JG B 5 min WAAREALE @Mk, UL E bR
WEAT 3~4 FLA A BB AR, )5 3~4 FLG
BB As A, AEALINA 50 pl KRR E W 3T
(6) ZIbRVJE S min Z W, BEFRY 450 nm K 4%
A ALY OD fA .
1.4 PP HERR

WCEE PR A2 B ARRS . M. RS . Bk
AR A — e RE, I FEAL B E TR A 5] (H
W) . ARCO 03] ™. Harris P20 A0 B AF DL 0
41 (visual analogue scale, VAS) . X F XUl £ 12 WK
NONFH #8835, LIRS 58—l ) ARCO 43 1 #11
Harris P43 0 e o K 98 38 A5 R W0 41 52 30 35 19 1L 7
NFE21.2 /K-,
1.5 GiteErsk

Wi SPSS 24 #ATGE T THEFORER T X A6
Y508, Fisher KifARL Y . HEMAR R DL 7 25 RN, 45
SAEASM A, WAL RIEEAY LR A ST AEAS ¢ K6
55, L4 A ME A LR FH one—way ANOVA 34T,
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A LR LSD—¢ K05 (7 255F) 8% Tamhane’s T2
g (Or 2A5%); BARESAR, R
K. Iy NFE2L2 5 ARCO 4r# . VAS 1 Harris 77
I Z B AR M B R ) Spearman 53 H7 o 221 321
F T AEFR1E 1 £ (receiver operating characteristic,
ROC) 43 #7ifili% NFE2L2 1287 NONFH f#ERftE . P<
0.05 N ESFA SR Lo

2.1 SRR E 51ER A

INFCLH RN IE B 20— skt L L3R 1. SRsE4
FNEH AL Z0E eS| AFI8 A BMIL 22 5+ 38 6458
T4 S (P>0.05), ik B W2 19 98 A 3540 i e
BRI, SRFELHFE 5 410 3% NFE2L2 K- EA T T
PR SRALARY ARCO 3 AN I NFE2L2 7K 18 3%
mFIER 4L (P<0.05).

®1 FRSEFWARLILER

Table 1 Comparison of data between the necrosis and normal

groups
sk WpEAl B P
(n=78) (n=80)
P (19, B3 /%2) 62/16 58/22  0.304
S (B, X ) 50.2+10.0 49.8+14.0  0.832
BMI (kg/m’, X +s) 24.843.5 245%22 0557
ARCO 4349 (4], O//I/II/IV) — 0/5/15/27/31 80/0/0/0/0  <0.001

VAS W53 (43, % +5) 5.6+1.3 / /

Harris 743 (4%, @ +s) 60.8+17.9 / /
AL (19, SR ARG /e ) 31/11/36 / /
53] (51, E /XA 37/41 / /
3% NFE2L2 (pg/ml, ¥ +5) 289.2+130.7  173.7+75.7  <0.001

2.2 e SKIRBLERE 2

78 1] NONFH f8 3 4% AN [F] 48 b5 43 J2 Lo 5l v
NFE2L2 KV W3 2.0 JEME L WO PEFNRe & A (R
g Rl 22 (] 1) NFE2L2 I V5 W B 252 S B G it ¢ & X
(P>0.05) o AR50 CERLAR . OBUON ) 22 a) A I 3
NFE2L2 /K- 22 R TG it 27 5 L (P>0.05) . %215
BRPAIEAT o2 AL e Sk FA R B INE NFE2L2 7K
VB EE THAET (P<0.05). $%A[H ARCO 4333
PR E . ARl ARCO 2331 B Sk R4 s 22 1l
B I3 NFE2L2 K1 22 5% A GeitFm L (P<
0.05), Bt ARCO Zr BR8N, 1 is NFE2L2 /K
LTE S
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®2 B BIRELXIFIEEEDEMF NFE2L2 FKFLLE
Table 2 Stratified comparison of serum NFE21.2 levels among
78 patients with femoral head necrosis

et Wi IM3% NFE2L2 (pg/ml)

S Al WEE (n=31) 286.8+125.9
WG (n=11) 263.2+100.0

FERAE (n=36) 299.1+144.3

P1E 0.727

o 75 0 5] N (n=37) 277.9%137.9
WA (n=41) 301.7+122.9
PE 0.522
IRFaTEL K (n=20) 199.8+79.4
CLRBA (n=58) 320.0+131.2
P{H 0.004
ARCO 43 1 (n=5) 187.0£23.7
11 #] (n=15) 204.0£91.2
11 (n=27) 274.6134.9
IV # (n=31) 359.5+116.0
P1H <0.001

2.3 ESKIRBE R I R S5 RFE AR AR S T

78 5 NONFH 35 A Il NFE2L2 7KF5 ARCO
S0 VAS Il Harris 3743 AR 00T WA 1a~1c.
WA 1a i, M3 NFE2L2 /KF-5 ARCO 435 W
FIEME (P<0.05), BLHIREAE ARCO Z3 IRy 3
IMAH NFE2L2 AP T s il 1b fros, I
NFE212 7KV 5 VAS P50 34 5 I 2 1A ¢ (P<
0.05), VLHARESE VAS PRGN, 1 i NFE2L2 7K
B ETE E le BiR, IMVE NFE2L2 KF 5
Harris TE 2 B E AL (P<0.05), FHHBEE Harris
PEATARE TN, I35 NFE2L2 /K5 R e,
24 EEBCESLISER ROC 73t

158 {532 M 13 NFE2L2 1 2 75 -3k 36
FEH) ROC ML LI 1d: DA AR A R 1 B 204K
EARRR R (-5 ) BAE 450, ROC M4k 54k
b il B i) T AR (area under curve, AUC) 3278 1% 48 b
HIEWI M . 24 I35 NFE2L2 (97K F 4 191.60 pg/ml
BF, SWHE R BE S IRSE e o e, U
T44% , ¥E SN 68.8%, AUC b 0.769 (95%CI
0.696~0.842, P<0.05) .
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AT TR . NONFH 1 & 6 PR 2545 5ok S A
B BT . IV R G ANtk 4 fas ) At
FEESE ', NONFH S5 TR . k. R
Giph 5 a SR R 52, SURE AR 1) EL A R s
70% "o TR TSRO AR R R, TG
Bl A A BRI, — A= FF2E AT 4 DL B
TR, DS B B DA RO AR . %
F NONFH i &R HLE ST & O a4t b T/F 2 Fh
Bt bt e . ARG EREL . A0 E TR

BN D) AE S5 AE, HER R LS 2 AR 5 4
R RN s R AR Gk (= 1) Uk AT R4 d R LAY |
PO 7 A B A A TR BT SR A RE A B — R
FRIRAS M SRR B AR KB ROS, AT 51HE DNA
B SR AN R oy AR . AR OR S R
B, v R A R TR L TR A R A 1 s 4
KRR T AR ORI RS B IR
FZJEF, £ NONFH kA kg A EE
BPER 1

4+ 100- ”
[ ) .:
34 80 o ®
A
= =
& 2y
> 2+ GO 0 ® © v 60+
&) iy
—~
g 5
<
1- oc = 40-
r=0.483
P<0.001
0 T L) L} 1 2c T L} L 1
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10-
8-
==
Sy
R 64 o
BE e
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=
A
2+ ° o
r=0.474 AUC=0.769
P<0.001
0 L L] L} 1 0 - L T L} L] 1
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Fl 1 iiiE NFE2L2 K51 R TR S 2 Mr i S B E NG IR IZW ROC #h4k. 1a: NFE2L2 5 ARCO 43301 Bl - 2k
[&l; 1b: NFE2L2 5 VAS PEA MBS - R B3 1c: NFE2L2 5 Harris PPAM B - HZR K], 1d: NFE2L2 HBr 275 i L R ALY

ROC h£k.

Figure 1. Scatter—line graph of serum NFE2L2 level and clinical data, as well as ROC curve of clinical diagnosis. la: Scatter—line dia-
gram of NFE2L.2 and ARCO stages; 1b: Scatter—line graph of NFE2L2 and Harris score; le: Scatter—line graph of NFE2L2 and VAS
score; 1d: ROC curve of NFE2L.2 predicting whether affected with femoral head necrosis or not.

NFE2L2 St E A B8 7 40 i) —F 25 22 1) 7 5
PR 2020 B — TG R 5T 6 B, RA FRAA MY
NFE2L2 /K FEIE# AR B FH & . X R &
NFE2L2 74046 NONFH 7 PN A 50 rh iy 2 22
RN E. 24 M1k, T NFE2L2 5 NONFH ¥
KAGEA R FEARIH, SIEFAME, 5L

ZHAYIMTE NFE2L2 7K-F- 5 s, HRes Sk mbafa m
I3 NFE2L2 KB & THPEHT, JF5 VAS. Har-
vis VFr GG IR An % VIAE OC . DL B g5 SRR,
NFE212 [ fiE2 5T NONFH F¥05 Y & 28 LR J it
P, IEWIELT, MUK NFE2L2 (il JEhH /K P30 H 5
i, X FFEZE N Kelch ¥ ECH & 1 (Kelch
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like ech associated protein 1, Keapl) 425 )25 [ A
AN BTRE R s MR SAALRE LT, NFE2L2 R
XS AL N 8 S8R = A B 58 B, DT AR Az n
uéﬁ%ﬁ‘ﬁkﬁm&k%%mﬁﬁﬁﬁ 2l R e LA B

SRR SEHED NONFH HH M7 NFE2L2 /KF-1Y
ﬂmE’JJ%*?LITﬁ SRR N A 0™ P 1) SRR I 5 |
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FIRIFSE H 3552 3056, filin, hasmss = mrarkm
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A T S T b 1A 1) N T 1 =]
Jo o AR YR ST R A NONFH &2 3 1M Chemerin
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NONFH A 35 A (0 15 I8 B Il A B 1 -4 S I8 T
[, HS5pommERERUIME, RIFRERE
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ML A 375 s

SR, ZWFMJW —ERJRIBRYE: (1) BXE—T0
MEWTIRIAT ST, Z AR AR, PR — T
HRFEAT ROk IE; (2) AR
B sz 8 AR EDURARE, 13 NFE2L2 ZK-EAEHR
WIS T EA F AR AR 32580 (3)
AWFFE DA T I35 NFE2L2 /K-, ARAIM A3 HT HiAth
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