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AERI AL IR AL L Bax/Bel-2 2 X °

LiEd ", FEEC, KER', FHF

(1 ERN R, D780 1210005 2. Ui AREBEEE-SLLEL, INARIGIT 2760005 3. #Y5EE2AFE, 114 HY; 261000;
4 VEMBEZERE, ILARE 264000)

HE. (B8] FRARIGTERAEKIRSE (non—traumatic osteonecrosis of the femoral head, NONFH) L% Bax/Bel-2 46l () 7%
Mo [Fik] 2021 4F 3 H—2021 457 H, 75 {5 NONFH & LA 67 BI1EH AN AARBFGT o R JH T I5C 6 328 WA BFF 32 AG I 1t 775
Bax. Bel-2 /K, 1155 Bax/Bel-2 fH. A AR 35041 AL Bax/Bel-2 1925 5o LI K60 245 SR [ I RS 91 9 AsHA T A4 G
J3H7 e Bax/Bel-2 Rl 25 5 5 2 5 I B Sk R FEAT ROC M43t [4E5R] WIEAH B35 M1E Bax Fl Bax/Bel-2 1355 T 1E# A2
(P<0.05). WZ . WREARE L PERCE KIAFEH] Bax., Bax/Bel-2 /K22 F TG0 30 (P>0.05) 5 BUMIAFERHH] Bax/Bel-2 13
T ERIRFER 6] (P<0.05); HFAZL Bax. Bax/Bel-2 W3 TAMIFAAL (P<0.05), Bi%E ARCO ZMH5F40HR, (i Bax, Bax/
Bel-2 WET R, ZRAGIHFEX (P<0.05). MR . SRIEA B L7 Bax Al Bax/Bel-2 5 ARCO 4341 52 W 3 1EAH G
(P<0.05); 7% Bax fl Bax/Bel-2 /K V-5 VAS PEARIEMZE, 5 Harris PR FAHSE (P<0.05). ROC BHZE/ T, Bax/Bel-2 T
LK NONFH e R 1AL (area under curve, AUC) {H°4 0.844, [£5i8 ] I35 Bax/Bel-2 7KF-5 NONFH A9 15 ™ B A2 BEA G,
FOKP AR ST VA I PRI NONFH T TEREbr -

KB AEQIGERCE SLIRFE, MG EY), B REAIMIEE -2 (Bel-2), Bel2-#KE X R (Bax)

fE4ES: R68L.8 XEAREE: A XEHE: 1005-8478 (2023) 01-0010-05

Significance of serum Bax/Bcl-2 in non-traumatic osteonecrosis of femoral head // JI Feng—xuan'’, LI Guo—peng’, ZHANG
Wei~min’, WEI Biao—fang’. 1. Jinzhou Medical University, Jinzhou, 121000, China; 2. Department of Femoral Head, People’s Hospital of
Linyt City, Linyi, 276000, China; 3. Weifang Medical University, Weifang 261000, China; 4. Binzhou Medical University, Yantai, 264000,
China

Abstract: [Objective] To explore the significance of serum Bax/Bel-2 expression in non—traumatic osteonecrosis of the femoral head
(NONFH) . [Methods] A total of 75 patients with NONFH and 67 healthy subjects were included in the study from March 2021 to July 2021.
The serum Bax/Bcl-2 were detected by enzyme linked immunosorbent assay (ELISA) . The data were compared between the NONFH pa-
tients and normal subjects. In addition, the patients were divided into different groups according to different factors, and the Bax/Bcl-2 lev-
els were compared among different groups. The correlation between the serum assays and clinical data was searched, and ROC curve analy-
sis was performed on Bax/Bel-2 and whether osteonecrosis of the femoral head happened. [Results] The NONFH patients had significantly
higher serum Bax and Bax/Bcl-2 than the normal controls [(2.8+1.9) vs (1.4+0.7) , P<0.05] . Of the NONFH patients, there was no significant
difference in Bax/Bcl-2 among different etiological subgroups (P>0.05) , however, the bilateral affected had significantly higher Bax/Bel-2
than the unilateral affected (P<0.05) , the patients with femoral head collapsed had significantly higher Bax and Bax/Bcl-2 than those with-
out femoral head collapsed (P<0.05) . As ARCO classification progressed, the Bax and Bax/Bcl-2 upgraded significantly (P<0.05) . In terms
of correlations, the levels of Bax and Bax/Bel-2 was positively correlated with ARCO stage and VAS score (P<0.05) , whereas negatively cor-
related with Harris score (P<0.05) . Furthermore, the ROC curve analysis showed that the area under the curve (AUC) of Bax/Bcl-2 for the
predication of NONFH was of 0.844. [Conclusion] The level of serum Bax/Bcl-2 is related to the severity of NONFH, and may be used as a
potential index for clinical judgment of NONFH.
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BB IRHE (osteonecrosis of the femoral head, ON-
FH) ZEARBERIERYN, B T2 HREUEK
B3k MASZ P MR AEPRSZ R, 4 I A Sk Pk
I, BREER AR HZUASE . ONFH B9RRIIRZ, &
& BT A3 AN B SR FE (traumatic osteonecrosis
of the femoral head, TONFH) FlE G075 P B Sk R 5E
(non-— traumatic osteonecrosis of the femoral head, NON-
FH), TARPRS . B3R RGBSR SEHNZE NONFH
AH ILEEIA . BeE S A BB A SEE B Ak )
JRFRASH R E—ERIMCE, TR B SIS R
LR, PO BN R AR T e kR Y AR
1M NONFH JiBE AUa, FUHSWIRAE, Pkl AT
Pl NONFH gl ™ A B2 AT F PR R

B Itk I 4 RS & 11 -2 (B—cell lymphoma protein
2, Bel-2) I BCI2-HHX X ZFEHJE  (Bel-2-associated
X, Bax) ZAEYFREMIIRMEZ— HP, Bax /&
Bel-2 B Z AR M Tl b, B4 —Fh 4
BAX-alpha Y 21-kDa # I BT. A58 A 51IACH BAX-
alpha 5 Bel—-2 A% JCHRTE IR 15 PR 0 12 rp e 25 OC
YER ™o Bel=2 25—~ IR o) ORAE A JRA B I, 2
i v P S N ZRUE P R A DG ¢ (145 18) B
ARG A A . ENTTEAEAET:, R ME Y
A= BRI RARS Y ROV R B AR I C EIESE . ST
T Bel=2 8 A R 8 2By IR A0MISET, T H.
ERVFEZAMAETE 7 TEENAMASK Bax, Bel-2
PIHE h, HAE R Y A A B v B AR R AR I
(B HRE A TE R R IRF ) A R e B A — 2 1Y)
(e, BEAHRIE . APTFEIRYT NONFH A fd ] i 17
Bax/Bel-2 XZBR Y1 SEATIPAN , IR H0 A%
S SO0 1 S1= /(1

1 HAREFAE

L1 A SHERRbRIE

IARRHE: (1) BT | ARG A AR X
4. MRIE#RE CHEBA A LR IEIR K127
BrE) (2020 )5 (2) Bed Sk IRFEH H brg 6 58 U
2> (ARCO) 433 11~1V 95 (3) 20 5 B o G A
e RN RN, H¥RRREREDR; (4) Fik
18~60 % .

HeBRbRaE: (1) BRI A E RIS (2)
G IFRPRILAE . CoMG A . T Dfe S St
Sertped; (3) ABRAT ARG B SO R A A XA
WA M2, (4) IEETIEEIRIT s B B ;

(5) #5077 sl O B O R S LM OE A%
12—k

B 2B 2021 4F 3 H—2021 4F 7 Hiti2 Tl
Ui AR EE BB Sk LR NONFH 5 2 19I5 R ¥R,
L 75 BIFF A LadbrifE, MARDETE, WRIREAL.
Ak, EPEE I R A AR ) 67 i IEH AAE N I H
AL, HAER, AR SIRFEAIAHVC L . ASBFSE kI UT
AN REFESFEZ B S AHE, Fra st 53495 %
HE R
1.3 1IM7E Bax. Bel=2 KA

A2k, WiERELIEEFIER A, WK
A SRR KNS 5 ml, BT ASHIFRAYEZS R
&, 4°C, 3000 r/min B0 10 min 4325 ML o B 250
J B AR 15 WROCE T - 80°C UK AR AR AE £ FH 19 2 A&
SR FH TG-EOG B0 72 W BFH 0 7 (ELISA) kil & (i 4E
3) KM Bax K Bel-2 HeBE K, 500 A4t
F<8% , HLINZE<10% o S0 TR ™4 o R 3 7 19
i B EfT . 1158 Bax/Bel-2 fH ..
1.4 MRS

ICSE A — MR, bR, AR . B, IR
B, REFEE (body mass index, BMI) . i K A IRSEM]
Wl R P AL s BEAUIE 4 (visual analogue scale,
VAS) . Harris "EA AO899 LIaetg il . 1152
GER A, A7 0 Sk ARCO 20 A TEAS , XU
NONFH H# ARCO /- HBG™FH M 434% , ARCO 431
THA K DL R JBer Sk 3
1.5 Gitehk

K JH SPSS 24.0 #4752 53, GraphPad
Prism 9.0 fEE . THEFERILL 725 Fon, WHRRIES
Sy A, A BRI ST REAS ¢ K50 PERHRIREIE
BoOAinE, RAESERGK . THECR R K
B Fisher fEMKGY . SFHGORER BRSNS +5
br5 G IRFE bR Z (04T Pearson 8% Spearman F&43H7,
1ML 48 bR 5 2 7 5 NONFH 17 ROC #h £ 43 #r. P<
0.05 K ZERA G Lo

2 % B

2.1 RIS IEH N PR
WIS IEH N GER L A L 3E 1, PILARIS |
P ARER2Z R IR E X (P>0.05),
BELL A IMLTE Bax W . Bax/Bel-2 #FH & TIEH A4l
(P<0.05), W4 Bel-2 WeEEM2Z RIS I2EE X (P>
0.05).
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1 WE—REARSHE 2 J Bax/Bel-2 7KV WS R W3R 2. Al DA [ 20k
ok WFE4L (n=75) EEAL (n=67) Pl R, FEEE . R A 2 VE R L IR BE ] Bax/
G (%, Tas) 50.3:8.8 48.6+7.5  0.663 Bel-2 K F- 22 R TG L (P>0.05) . % IRIR3E
(B, Bk 54/21 46/21  0.940 M52, SAIRFERE ] Bax/Bel-2 7K b 25 5 T
BMI (kg/m®, s) 25.0+3.4 24.8+4.6  0.798 FMISRFIES ] (P<0.05) o FAMIIFIRUN Bax, Bel-2 7K
Bax (ng/ml, % s) 3.8:1.7 2.120.8 <0.001 TP E R G L (P>0.05) . % BEAR 5
Bel-2 (ng/ml, x:5) 1.7£1.1 1.7:08  0.832 25, ¥RFA4 Bax. Bax/Bel-2 /K18 3% & T ARG 4
Bax/Bel-2 (% +s) 2.8+1.9 1.4+0.7 <0.001 (P<0.05), {H Bel-2 K2R L4t E L (P>

2.2 WRFBLHSY)ZE ISR SRR g
75 5] NONFH & AN R85 53 2R 103 Bax, Bel-

0.05). ARCO /%40 4w, L7 Bax. Bax/Bel-2
WEENE, Z2RA%1T%E X (P<0.05), 18 Bel-
2 T EAEE (P>0.05),

%2 754 NONFH B2EARRIERSAMBRIEER (5+5) S

FabR WadE izt Bax (ng/ml) Bcl-2 (ng/ml) Bax/Bel-2
i [l WRTE (n=35) 3.6+1.6 1.7£1.1 2.420.9
WEE (n=18) 4.0£2.0 1.7£1.5 3.243.6
Rkt (n=22) 3.8+1.8 1.5+0.6 2.6+0.4
P{E 0.762 0.762 0.253
% i (n=38) 3.2+1.4 1.7+1.4 2.320.8
X (n=37) 4.3+1.9 1.6+0.8 2.8+0.8
PE 0.060 0.581 <0.001
R GFREE Bk (n=56) 4.2+1.8 1.6+1.2 3.1%1.1
KR (n=19) 2.4+0.6 1.9+0.5 1.4%0.7
P{H <0.001 0.207 <0.001
ARCO 4311 I (n=19) 2.4+0.6 1.9+0.5 1.4+0.7
T (n=26) 3.2+1.1 1.6+1.3 2.3+0.6
IV (n=30) 5.1x1.8 1.1+2.0 3.8+1.0
P{H <0.001 0.399 <0.001

2.3 IR SRR bR 4 AH OC o3 B

I PRFE bR 5 IRFEAL LT Bax. Bel-2 ¥R M Bax/
Bel-2 HU{BEAH KM LR 3. Spearman AH ¢/ #T B .
PRFIEAH B 17 Bax. Bax/Bel-2 5 ARCO 4335
FIEME (P<0.05), B ARCO Z3iine, 1% Bax/
Bel-2 ¥ JE /K2 ETH#EaFY (K 1a, 1b) . £ Pearson
T2 WA I Bax HEJE . Bax/Bel-2 /K5 VAS 343
BREFEME (F e, 1d), 5 Harris W42 & 7
K (P<0.05) (A le, 1)
24 ZEERESKEAERT ROC Lk /i

XF 75 BISRAC A B FE S 67 B IE H N A I TE
Bax. Bel-2 Dk & Bax/Bel-2 FAl ROC £k 23 b4
W3 4 K 2, BAK T Bax WK 2B NONFH (1)
AUC H 0.839 (95% CI=0.774~0.903, P<0.05) . Bax/
Bel-2 U AE ] T2 W NONFH i AUC 4 0.844 (95%
CI1=0.775~0.914, P<0.05) . 1fii Bel-2 AUC=0.548 H.

12

P>0.05 T4t 2 E X KB Bax 7K F fl Bax/
Bel-2 A 7E 2 Wi NONFH B B — 52 A% U fn
FESEME, T RE M NONFH 12 W a8 18 78 1035 4700

Y.
#3 GRS KNIEFRHE R THT

Bzt ARCO 44 VAS P4 Harris $£43
Bax

r {8 0.759 0.489 -0.446

P <0.001 <0.001 <0.001
Bel-2

r 8 -0.359 0.030 0.083

P{H 0.002 0.801 0.481
Bax/Bel-2

r {8 0.798 0.491 -0.586

PAE <0.001 <0.001 <0.001
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* 4 MBFRRFIBEERELAIEN ROC HTER
LD e AE G FHE U 1-FE5E AUC 95% CI
Bax 2.609 0.773 0.254 0.839 0.774~0.903
Bel-2 1.444 0.701 0.533 0.548 0.453~0.643
Bax/Bel-2 1.736 0.800 0.104 0.844 0.775~0.914
159 8- 15+
1=0.759 1=0.798 1=0.482
p<0.001 p<0.001 e - p<0.001
‘E 1 6 . E 10
510 o = .
g ‘ 2 .- :
. 4_ % ;
j‘g . ' % . ! ﬁ 5- e
é 5+ . [11] ] . é H (]
o ! 24 i L m 3 . . v '
. . .
" . . ” ! 0 T T T T 1
S 0 2 4 6 8 10
ARCOT  ARCOI ARCON (@ ARCOI  ARCOIl ARCON @ ST ®
8- 15- 8
1=0.491 1=-0.446
p<0.001 . p<0.001 il
87 £
o e 3
i3] e ; = o 44
m 4 . . X
2 ' ﬁ 8
@ . . X 5 2]
2 H . [11]
SIS $ . a
W—T 7 ¢ T & % m 4 m B m®
VAS 4 ® Harrisif4 Harrisif% ®
Bl 1 IfRFEF S Bax. Bax/Bel-2 AHOCHEHTAUHUS - EZRIE  la: M3H Bax ¥ 5 ARCO 4 WIAH2CHE  1h: ML Bax/Bel-2
FWES ARCO Z30IAHEME Lo IE Bax MRS VAS WEMHSEPE  1d: % Bax/Bel-2 HUAES VAS WEAAHSENE  le: LT Bax
W B 5 Harris PEOAHEYE 1 L% Bax/Bel-2 HAES Harris R4 AHE1E
W e, MG EYER 2 NONFH H Al §E k&
100 FEPERT ™2, Jin 1 BFSE % B NONFH £8 % I3 Ln-
80 cRNA MALAT1 &35 I K Tl B 1E 5 A4 HIRsE4
ism AP JR S MALAT1 323K 7E 32 52 M X 8 B @ AIG T3
€ 4] R, W % e NONFH A # 410 (7 91 fee
”0 ! i FEAZHIMIE T OPN il Chemerin ¥ /K, KEHEE
= —— Bax .
— Bol2 ZH VR BE K- S 3 TR AL . el SRAEL i
o 6 2'0 4'0 slo slo 460 % OPN # Chemerin ¥¢J& 55#E . VAS P4 . ARCO
14551£000) @O K BB SKIRFE S B R S P i 25 B AH G, 15 Harris
Kl 2 Bax/Bel-2 Hiff 5 Bax. Bel-2 ¥ Fiil PR A SC. BF5 " ilid nanoLC B A Orbitrap
R SR IRFERT ROC ik Elite i 5 8 1 0t 2H 27 X 495 P B0 Sk YR A0 451 43
M R H P PUR A 1 R AR X . 4MA C5. Bt
LB FS2H B EZ R E A RB L, g i V X
3 i it 4A . Z M B-FRALll S ek iR B ] R X E L

ULAEK, BEE X S IRSERIBT SRR A, B
Bk IRFE LT A= W br W) B 52 )2 G TE . ARG

Fd 28 T IR 2438 A BAE NONFH B4 1L
EH MR IRICR . YU O PRI TR 5 11 5
JE IR C SRR A AR BE Ak BE AR
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I TRE 2  Z IR MR R 2 el fE . H AT
FEN LR Y Bel-2 Fe[R S 40 JH T A s 2
PEPEFED, PR TIE Bel-2 ZHE N5 A W50 S
VAN AT T AS s A 3 5 7. Klimentova
G R, EHRA R (8540) APs (3K
BER D BLIH T8 A Bel-2 MR, RIET-HE N
Bax [ FEIAHG N, 2 OH 1 ol kot A A A 28 v 1) 0]
T-RGUMNG . A W AT Rk R An oA &
B, TEMIE IV B M Bel-2/Bax HU(EL 2 35 1%
fiK, #E—LRWPMEYURES THBHET " FRE
AR, SR AL, B RETE 1.
3. 7dJRIIE Bax K2 Ei 1R, Bel-2 MIBEAL 7.
Bax 5 Bel-2 4R K, 1 Bax H B4R
K. Bax 55 Bel-2 A HERIE A RIKAILT —
RIRA A, SO AR T 5 B SRR

PG, BN, At Bax 2 F7EfE
Hp i R T EE, MIGES Bel-2 KEHEA S
TRAE, I LR A LS SRSt T, AR
B, NMESERT SRR LA, SN T8
SLIRBE a1 2 e

ARSI I R A AR — [l N AT R I
PRI G RHR /AT REME LU RHE S NONFH 34 138
PRIEBL ; AS S5 BRI T 4 4 0 TR Y Bel-2
FARHEANM I T-VE Y Bax 2 MU EREFEFR, RAEIAK
BAEA Bel-2 FHFK S NONFH BB R . A Ja R
NN O N B A = T < v NI | B g
FERY A5 BE R P 5 R A Y Bel-2 RIEE A48
B, JFEXT Bel-2 FERI %5 NONFH f9 AH G 1F B
—HHIBFSE

ZE Lk, AR, I Bax/Bel-2 L1
{EXT NONFH (13155 7™ B F2 E FIWefr e — e i,
IKOEARAL ATV M I PR PERS NONFH & AF 137 I TR 45
br, & NONFH EEIG RIS Wi e sk .

S Sk

[1]  Zhao D, Zhang F, Wang B, et al. Guidelines for clinical diagnosis
and treatment of osteonecrosis of the femoral head in adults (2019
version) [J] . J OrthopTranslat, 2020, 21 : 100-110.

[2]  Hines JT, Jo WL, Cui Q, et al. Osteonecrosis of the femoral head:

an updated review of ARCO on pathogenesis, staging and treat-

14

[3]

[4]

(5]

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

ment [J] . J Kor Med Sci, 2021, 36 (24) : e177.
TG, Fhr07 . R MRSk TRAE 8 0] 5 BT 20
TR IR ()] . AL 4=, 2020, 45 (11) : 1207-1214.
Liu M, Zhao G, Wei BF. Attenuated serum vasoactive intestinal
peptide concentrations are correlated with disease severity of non—
traumatic osteonecrosis of femoral head [J] . J Orthop Surg Res,
2021, 16 (1) : 325.
Carpenter R, Brady MF. BAX gene [M] . Treasure Island (FL) :
StatPearls Publishing, 2022.
Wei MC. Bel-2-related genes in lymphoid neoplasia [J] . Int J He-
matol, 2004, 80 (3) : 205-209.
Basu A. The interplay between apoptosis and cellular senescence:
Bel=2 family proteins as targets for cancer therapy [J] . Pharmacol-
Ther, 2022, 230 : 107943.
MIET, ThRIT . MELFAEE R o SEEAR QMRS I3
TR SO TP AMR A, 2020, 28 (23) : 2131-2134.
R0, B AN, TKE . MLTEAR S S B Sk R 2 B R S
RICER )] P EBIEAMIE, 2022, 30 (9) : 858-860.
Jin Y, Zhu HX, Wei BF. Reduced serum and local LncRNA
MALAT! expressions are linked with disease severity in patients
with non—traumatic osteonecrosis of the femoral head [J] . Technol
Health Care, 2021, 29 (3) : 479-488.
B, AT . B S A RIS M SRIR ALY
B (7] TP EEFIESMNRHRE, 2021, 29 (20) : 1853-1857.
B, B e, 4 iit, 45 . A0 B S IRAE L 22 53 B 1 B
2EMEIT ()] . ThEETIESMENEE, 2019, 27 (5) : 453-458.
P RBCI, BRAK L, Al . ARG Gtk e LR FE LI AR I IR
N AR FERER (7] . S B2, 2017, 33 (1) : 154-156.
Hafezi S, Rahmani M. Targeting BCL-2 in cancer: advances, chal-
lenges, and perspectives [J] . Cancers (Basel) , 2021, 13 (6) : 1292.
Klimentova EA, Suchkov IA, Shchulkin AV, et al. Expression of
apoptotic markers Bel-2 and Bax in the vascular wall [J] . Sovrem
Tekhnologii Med, 2021, 13 (2) : 46-50.
Huang Y, Fu Z, Dong W, et al. Serum starvation—induces down—
regulation of Bel-2/Bax confers apoptosis in tongue coating-relat-
ed cells in vitro [J] . Mol Med Rep, 2018, 17 (4) : 5057-5064.
TR, WYL, SRR, A RO R ML A SR I
T RIE N F B Bel-2/Bax I [J] . I ARG A4 A, 2021, 39
(12) : 936-938.
Liu J, Liu W, Lu Y, et al. Piperlongumine restores the balance of
autophagy and apoptosis by increasing BCL2 phosphorylation in ro-
tenone—induced Parkinson disease models [J] . Autophagy, 2018,
14 (5) : 845-861.
(e - 2022-04-02 4[] :2022-09-27)
(TP ZED 1 &)
(ARGl FIEAR)



