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WE.BH AR Bcl-2 A B 4 369 5 49 720 T 20 I (BMSCs ) 25 A3 Yl R ik 2 o 00t 2B i &
IR, TiE ARt 40 R R E B T I F AL B LR AR A P s o ey BE AR K Sk 28 R KEALY
AHAM . OB 6 R, RAFAEATA I #EHA ELE 6 R, 2258 JE ;BMSCs 74 97 20 8 2, {2 B JE F) B AL
BMSCs;Bcl-2 &7 40 8 2, 2R JE B Bf HN Bel-2 A& B 4% 4 45 BMSCs, #NJG 2 51 /£ 5 8.12 A & BB kA%
AATRIL FAE BR oA i, LR Bl A KRR TH R ER R LR T TR E LR s
AR ;35 Fx th BMSCs & #4745 4K Bel-2 B B 2 4 R Ty 50897 12 UG ,Bel-2 &7 ah e — R L&, 4
LK Aeta A THM LR 27 ,Bel-2 B A AN TR RS AT MR A TR TS L4 3 ALK, 2 F AR F
FZ(P<0.05), it 1 AMBBREN Bel-2 & FH1545 6 BMSCs A3 -T2 2 B L IR s sh AL A
WA, BT B a T EA
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Treatment of steroid-induced femoral head necrosis with Bcl-2
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Abstract: Objective To explore the curative effect of implantation of bone marrow mesenchymal stem
cells (BMSCs) transfected with Bcl-2 combined with core decompression on experimental femoral head necrosis
in rabbits. Methods Forty rabbits were selected, and femoral head necrosis models were successfully prepared in
28 rabbits. Then, the model rabbits were randomized into 4 groups: blank control group (n=6) without treat—
ment, core decompression group (n=6), BMSCs group (n=8) subjected to core decompression and implantation
of BMSCs, and Bcl-2 group (n=8) subjected to core decompression and implantation of Bcl-2-transfected
BMSCs. In the 8th and 12th week after implantation, femoral head tissues were taken and sliced into sections
for pathological examination and detection of osteocyte apoptosis. Results Bel-2 gene was successfully trans—
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fected into BMSCs. At the 8th week after implantation, there was only a little new bone formation in the core
decompression group and the BMSCs group; at the 12th week, fibrous tissues were formed in the decompression
channel. In the Bcl-2 group, new bone formation was observed, and at the 12th weeks, the necrotic region
was completely repaired. The positive TUNEL staining of the Bcl-2 group was much less than that of the other
groups, the differences were significant (P < 0.05). Conclusions These findings indicate that Bcl-2-transfected
bone marrow mesenchymal stem cell transplantation via core decompression has better curative effect on exper—

imental femoral head necrosis in rabbit model.
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1.1 SEIHR

111 s BUAFEHEME 25 ~ 30 JE i K fdk 40
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HEE 1.5 A H B R 3k 8 K T 4X BMSCs
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(S EREFAERA R, BRI AR R0
B (JE[E Coring 23 A ), A 1 A HL (A8 [ 3 R
YNCIDE

1.1.3 =& A Ja4MmiE (3£E HyClone A7 );
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A (32 [E Gibeo 23 F] ) ; lipofectamin ™ 2000 ( & [#
Invitrogen 23 7 ) ; TUNEL i & (L E % KA H ).
1.2 FHik

1.2.1 %70 SANFH A7) 69 2 4] 76 % W5 L
2 VE ) 1 FER AN BE R 44 (10 mglkg) , 3 df ¥k, Ry T
By, B 1 B NIES R 2 (5 77 ulkg). T
PRAVEAS Y 45 R IR ZE A A ) f5 B b e 4 HARdE
T 8 JilJa a4 36 HAusent g it , Mk
I 28 HAekH: SNAFH,

1.2.2 BMSCs ¢4 Ak 370 A4 fdiFH 20% 24740
(4 mi/kg) 2 G B2 5 ke S R , 7678 14 65 A M7
e, R FARX B L, & MIEE B T
a7 Y — K2 6.0 ecm AV, BRERE T
BRI A S I B9 DMEM 15383 5 &2 vk &
Rk, 200 AN A0 40 M i 9 2 0, bgact 0 s i A4
B2 Ep . WATYSE BN 1 x 10° 4> /ml,
JHEERNT 25 em? BE R, T 37°C 5% CO, Ay ifL I
MR SRR P A TR R L2310 3
() LA AR AR, {80 8 R 22 W IR5E T RS 4 TR A R AIE
PLRARKAE O, iy 14 )5, B P2 ~ 3 AR H FAHC
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1.23  Bel-2 ARG WAL BMSCs {H1L K
YRR, T TR S 5 T U A R b R
TE o FEYLTT 24 h R0 Ab TR0 K3 A 40 it P e A
AR5 FORHERD 25 cm? BRI, AkSE SR 24 h, 4L
iK% 80% ~ 90%% B I FFAR L 4% o (i AR B4 S5
P Bel-2 JE R A2 EAZ AN (4% Lipofectamine ™
2000 Jig Bk ui B A5 E 474 4E ) . Western blot 45 il
1.24 BGREJEEAEAN 4 SNAFH BLE DY) 28
NEGALIRFEHLEIN 3R 4 4125 X REE 6 L B
ANUBTEZH(CD 26 )6 H .BMSCs Bt &8 i iR 16y 7 21
(BMSCs 497 41)8 H K Bel-2 % 4 BMSCs B4 i
NEUEIRIT AL (Bel-2 JA T 418 Ho kIR I,
X BT, AEReE L a A 2.0 mm 5 G, I8
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TRALE A - Bel-2 SR YL BE T AR YT IR MR SR TR PRI
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BEAT AR U s 25 I R TR b
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HIZIN . VYT 8 JEJG , Bel-2 YA 20 i B 4H L I BE e
Jl b TR RN A A A 3 43 £ s BMSCs /YT
YR E S SR ZEAL , B /NG AR A B B0 ek R 2
5525 I R AH 25 B 5 KB U A4t R S e HAt P 2
W2 IR . 1RYT 12 JE)E L Bel-2 JRYT
HEREH RS ZEAL BB P2 el , 25 B R S
Bl b, B/ INRERTHOHL, 2> DLW 3 s BMSCs 13T
e kT BEH B G ZETL , IRAEIE i SRR
FLBE R . 25 X RRALE /D . N Image Pro
Plus 6.0 % {4 46 0 FH - 20 B AT o5 B 4 e 4 oA
(18.62 £1.66)% .(18.93 +1.71)% . (15.96 + 1.16)%
F1(13.80 £ 1.28)%, 48 5 2250 #r , R A Gt 2# 3 X
(F=50.182,P=0.001), Bcl-2 &IrH = BIGERE
25 UG B BEC T 41 K BMSCs VA7 2HtE A T
FL#, 22 55 4112472 X (P=0.000) ; BMSCs J397 41
SBE SR 2 U IR IR LA, 2 R A S
H X (P=0.000); B8 R4 5 25 0 HRA Hg, 25
SLG 4 E L(P=0.585), VLK 5,
2.5 ZHRATIER

TUNEL %688 7, 25 6 BRZH 008 sk Fie 2 A
BMSCs 7 20 FH M 4 M i 2, R W A R A T 1%
e E 5 Bel-2 1R YT A A0 R JE TR0/, 2 W 4 A U
g, N Image Pro Plus 6.0 {446l B4
M ECH B 4 Lt 45 A (3646 +1.67)% | (35.64 +
254)% .(31.94 + 1.94)%#1(19.95 + 1.37)% , £ J7 2
T, ERA G R X (F=280.064, P=0.001), Bcl-2
BITA AR IE T R 528 I IR L BECIURA
BMSCs Jfy r AU T g, 22 A Gei 2 L (P=
0.000);BMSCs Ay 418 T~ Hb R S0 R4l 25

XL TR LL A, 22 7 o8 27 L(P=0.000);
BECIEL 525 AR T R R, 2 R gt
22 Y (P=0.260), LK 6,
0.25 1
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1.25 AR IRLE 5 2 . BEOBURZH 5 3: BMSCs V477 4H ;4 : Bel-2 137 4H
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3 it

Wil A 15 7 =X A DL RORE B T R iz A
I, B H 8 I REZ — 1 SANFH A5 5% 48
i, B R 208 E B AR . T HAw L 2
A i A ST 4 B 5 TR I R L A RRR YT i,
PRSFIRIT ICR SANFN Z R ARG T , B0
ZAf FHBE IR AT, (HRCR AN EEAR ; i) g2 1
RESR AN T B4R (A C T BB AR 2% &
AR, ATRE A I B Z I K ER, Ik SANFH
;B E AR AL B R AR YT S

KF SANFH (1 & Jm L, AR A AR, 5
BMSCs HH¢ , B Sk IRBE N 1 I A B 7R 38 R (4R ]
Feit7E BMSCs B4 AL R R BE 1 , (A5 B Sk IR ST
ikt ) BMSCs Rglifk , I SBUSHE 7L REARE, 3
AESR B BMSCs 22 1] 431k A BB 20 B A 6 R
YUk AN FAEVA YT SANFN J7 T8 HUS B A i A58,
TR IE G SR O 97 B, 5 Y BMP-2 1) BMSCs 1] % S
RCE AN, 6TT SANFH R LERAS45 oh BRAE A R4
HAN 2509558 R, ik 3k P-gp 1] LA ] BMSCs
JI W A I AR 12 i, DTk 2 8 20 3 1 ik
IFERY S 2 5 B S BMSCs TEIR NAEAE DS JH T~ F
T ISt B 20 AR S A S (), BMSCs TEAR SNy 5
R B0 AR b WA 2 S 30 W A i IR A R
RMMZIARRE S TR AL A 8K Ll SR S
FRAETNRE, TP o hff Pz R, 2B SR
— ] LA/ BMSCs ORI T, [RIEF gt Xt SANFHA
BITVERIRYIER . Bel-2 JER e i1 TSUJIMOTO 45
T 1985 4F L, eI R, R B TR T —
SRR A AL L Bel-2 SRl PR b A S
(D) RER S BT T A IR0, Bel-2 JEH 0 23
PRI AP0 40 MR T, FE 0 4 i A7 s T H
[ s AN M T AN A AR BE 17 B i . VAUX S50
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TRILE 55 Bel-2 SEDR e Qe T A MIVA Y7 IR VIR RS RSE B AT 5T

WFoE M, i 35 Bel-2 F R AT LAGE RS 40 0 B9 7735
()Xo 4 R Y B TE e . PR T R S ek
INFEEYIRE , 28 MU 98 UE 52 30 SANFH &/
T AT S TR B RIE T, R0 B R AT AR
Bel-2 B IR 5%, ATl ps3 Bk,
Bcl-2 5 p53 [l By 24t A ) 0 T A T AR O B
RAFVIIE S R IR, R VT 4R R Caspase-3 [FRIA AT
JnEE A T, [RIEH] Bel-2 i35k, XS T
FAPFIVE N, T S5 SANFH 19 &4 o BRI, AT
50 Bel-2 > BMSCs $it I8 1= Wb [ 32 PR >k k47 4
09 SANFH 193897 -

BMSCs AT AL & Z RS R A2 o i IR DK
P 1 AR A T SR G0 A7 S0 A R T e
Y TR, HRTIAK , 7E X R A TRE U e
i RV R FLAS AT BMSCs, 1] LA 3o Jay B i P 34458 4
BMSCs ARG 1 B 47 10 A KRB M, AR S50 42 1l
o SNAFH BAY JE7E X BT, mE Sk
i N EAZ 2.0 mm v [ KR A Y 5 B i 43 b4 )
A AR LI PO P il 1 S YGUF S v] LA
BUFRIR Bel-2 HEEH, T 2SI T R
PERCHE , 2GR BN IRFER AL B 5 IS BINGRY T 40
SNAFH H#Y.

ARSI SE 1T 15 3% BMSCs I HEATALA%, B
Bel-2 (1% i Joz 14 jli B b % e 1) 5, BMSCs H , I IR
FIKHMEN, WEPHZEARR N, 1EYT 8 fl
12 JEJG 43 A% 4 GUATHL S E ISR A0 L R T A
Bcl-2 % 4y BMSCs 15 G 80 Jak & 41 7F — MR A 0
B2 A5 H I LR B A R T A T TR At 3 4
3% . UER BMSCs 5 Bel-2 AH45 & I BE DT
Fb B4l ) BMSCs A% DL S 8 05 Ik i 1 7 97 S0
R, BEYe Bel-2 19 BMSCs B I sin ik , i H.
XL B 240 L TR Sk A A, R S [R) P S8 LR B
KBS X R A B IR FE IR B 3R P AR o AR
TF 5% 45 5 XoF i DR r A FH 68 PRV 7 I Sk SR P8 LAY
—EMSHZEME, A TEIHIT R SNAFH 24—
FloBr it BB 5 7k AL K IR T SNAFH $TF
SRl

ARSI AAE S ) 52 55 th W1 2 %15k BMSCs 1 h
Bel-2 JEA# AR 7 SANFH 1] g, Hofth P 2 3% 0
BMSCs VR 2 G AR B VE T EE R T R
RO AT A TCRIVE AR TR 5 TE R AT

& £ X #:

(1] . B KIS IRY PIFSTE R (). 227253, 2013, 19(1): 100-
104.

[2] M R SIS R R LT P DFT R[], b 5 56T
HiZk35, 2016, 31(4): 445-446.

[3] REED JC. Bcl-2 and the regulation of programmed cell death[J].
Journal of Cell Biology, 1994, 124(1-2): 1-6.

[4] HELBIG L, SIMANK H G, KROEBER M, et al. Core decom-

pression combined with implantation of a demineralised bone

matrix for non-traumatic osteonecrosis of the femoral head [J].

Archives of Orthopaedic & Trauma Surgery, 2012, 132(8): 1095-

1103.

JUNNILA M, SEPPANEN M, MOKKA J, et al. Adverse reaction

to metal debris after Birmingham hip resurfacing arthroplasty[J].

Acta Orthopaedica, 2015, 86(3): 1-6.

HERNIGOU P, BEAUJEAN F, LAMBOTTE JC. Decrease in the

mesenchymal stem-cell pool in the proximal femur in corticos-

5

—_

6

—

teroid-induced osteonecrosis[J]. Journal of Bone & Joint Surgery
British Volume, 1999, 81(2): 349-355.

WANG GJ, CUI Q, BALIAN G. The Nicolas Andry award. The
pathogenesis and prevention of steroid-induced osteonecrosis [J].
Clinical Orthopaedics & Related Research, 2000, (370): 295-310.
LAU R L, PERRUCCIO AV, EVANS H M, et al. Stem cell

therapy for the treatment of early stage avascular necrosis of the

(7]

(8]

femoral head: a systematic review[J]. Bmc Musculoskeletal Disor-
ders, 2014, 15(1): 156.

[9] SKMERR, ShHE, TKHE, 5. BMP-2 544y BMSCs 15 & fu 1 3L IR 4E
BT ) SR ISR (3], R PR AR F1) "2 24, 2013, 31(4): 447-452,

[10] HAN N, LI Z, CAIl Z, et al. P-glycoprotein overexpression in
bone marrow-derived multipotent stromal cells decreases the
risk of steroid-induced osteonecrosis in the femoral head [J].
Journal of Cellular & Molecular Medicine, 2016, 20 (11):
2173-2182.

[11] VAUX DL, CORY S, ADAMS JM, et al. Bcl-2 gene promotes
hematopoietic-cell survival and cooperates with C-Myc to im-
mortalize Pre-B-cells[J]. Nature, 1988, 335(6189): 440-442.

[12] sk, REOT, MAEE, 5. FUIBER B kIR AN T
5 Bel-2 1 p53 Fik AL g5 [J]. H E AR EE 2= 2%k, 2009,
19(13): 1945-1947.

[13] SRBUAR, 5K, BULNY, 45 SR MBS KRR i ToAR E A

FIFEIA[]. H E LT 5T, 2013(7): 1189-1195.

TABATABAEE R M, SABERI S, PARVIZI J, et al. Combining

concentrated autologous bone marrow stem cells injection with

(14]

core decompression improves outcome for patients with early-stage
osteonecrosis of the femoral head: a comparative study[J]. Jour-
nal of Arthroplasty, 2015, 30(9 Suppl): 11-15.

(L Gk )

. 23 .



