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Relationship between glucocorticoid-induced microvascular endothelial

cell injury and apoptosis with femoral head necrosis”
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[Abstract] The use of long-term large-dose glucocorticoid (GC) is the most common cause of nontrau-
matic osteonecrosis of the femoral head (ONFH) ,its exact pathogenesis remains unclear. The recent studies
consider that GC induced ONFH is closely related to bone microvascular endothelial cells (BMECs) damage.
It has been recognized that the dysfunction of intra-bone microcirculation is the pathological basis of ONFH,
and the blood hypercoagulable state,blood stasis and endothelial cell injury are the pathological processes lead-
ing to microcirculation disturbance in bone. The femoral head long-term exposure to GC leads to local endo-
thelial dysfunction,and the damage and apoptosis of BMECs play an important role in the progression of ON-
FH. This paper reviews the mechanism of BMECs injury and the relationship between BMECs injury with co-
agulation dysfunction and osteogenesis.
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GC 53 ONFH M & B b & 48 7 X#IEM . GC
S BUR P Bz Ty BE B AT L A o 3 B2 L P R 40 B oA
T MR T B T BEVE SR 4 R B % . 7F ONFH B &
H R B O T B2 1S (bone microvascular
endothelial cells, BMECs) 45 147 ¢ 8 7=y o [8] 35 75,
A3k GC #i45 BMECs A9 #LT .BMECs #1445 5 %E 1L
Ty 6 B A% BB 1 2 1) 9 56 R AT 4538 .

1 BgEsk BMECs R4

Je B Sk oh T A A B R R L O A A D T S A
5y T AN R A A, L i 45 5 4 B Al i v BB KL B
KA IMAS RO AR . O R SR R R
IR 1 S S g 1K N o = A RS i o
RFEREHEG W fE. ML ENEES. A
Gy 3 AR ZE R 2L T IR 9 T R L 6 40 il 5 ik
3 Ik 5 Bl i Ik R 43 B K 3l L BRI Sk B
I8 5 R T O T T AT IR YOk O I 5 L SRS B
P1 180K 1k T 8 Ik o 151 75 2 2K T 4 1 8 5 28 5K 3 ik
HE . 0GP T 8 R AT 4 5 AR TR R RO LS
FEW) I 38 B MR BE 05 . BMECs I BT 1%
A5 PN R S O 2 ER PR L L SRR 2 HE A L g
SN T AL G B R L R B A K| P B B B R 52
BT R B T A g . BMECs A B AA 4
WA R, 43 A 4 045 A3 W 3R NS5 4y b R O T AR R
AT AES LA 12 40 B 55 0 40 A A g 45 8 5 7 3% A RN
SEA EDE . BB Sk BMECs 845 57 A4 14 45 40
0 RS 40 I 2 3 AR B L . B £ L A RN G b o A
WYY T, 25 RAE KR8 N I A L A2 3 B
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2 GC 15 BMECs B AT 8E#14)

BMECs 7E Ifil 5 P J 1) 1 i # 2E4F T, WEIN-
STEIN %53 1 GC 425 A, ol 0L Py 1 2 25 40 %
A K. GC 51 B 7K b 5 B0E N 3 R I
R HE— 2P 5 W 3R W TR AR kAR
Yy v BRI EE IR A6, BMECs #1475 & BB Sk
) fig B A A9 3L [ 2R Y. GC ol ad £ Rk 1
BMECs, W& AL 1 # (oxidative stress, OS) ‘B N &1
NS E A &

2.1 0OS

OS & i F i # & (reactive oxygen species,
ROS) it 5 7= A= 2 B S Ak 7 A0 BE 75 DT 5 350 40 i
fge ke S HA B . B OS 545 Fh B 8 52 0 1 %
A S LG B TS RE L IR 2 XU S YT 4 RS
PR LY, 78 GC S ONFH 1Y 3 H % 35 1% h &
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5, %% Caspase-3, 3 BMECs HT1-.
2.2 RARN¥G

GC 5 & e I & 55 41 R BE g By s A7 56 . A& B
B8 A D PR AT R 2 ) B Rl 4 A5 ek 2D B B 4 i
i . TR GC. B F I8 3h 61 88 0. 1fn i /K
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b R S T O D S R et il A SR
W Bm R A, B, i & % 20 ONFH,
SHAH %55 % BUIR 5 #e 75 S 1 P9 £F 4 8 1 1 A2 %
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IEH &M T . BMECs fR 5§ LR . 581024 41 21 i
7 5 il 4, BMECs 38 3 85 B P 9 19 1f 48 &% 2F 3 F2 B
I (1= 1| R A ol o e ol £ ) (= e O
R A AR AL I 5K SRR A N R RS
AL | A 3 1 1k L B R T B A i G A D I
TIERL. 2 A K F0 5L s R 42 o1 o I 48 2E R
B F R - 1

A A S a2 £ 2Rl W R ERKK T
(vascular endothelial growth factor, VEGF) 3K 3f,
VEGF J& 3 K 42 20 il 73 2457 . i i 5 VEGF 2Kk 45
A RN A VR Y A R SEIE 52 Noteh 3 7
FEAR i A Az R B bl B E L, DLL4 2
BMECs H1 &4 1) Notch Bt A, J& 4= K A9 18 & 48
RAFMA 2257 H )5k KA. VEGF 552 (K800 1Y
L% Y B 41 i %35 Noteh, Notch SR DLL4 4
fik 2 PN B2 A0 A T Noggin B9 4 M, Noggin I 4% H Hij
A 240 B ) 1 55 R0 43 Ak, AT AR 2E B T B, o 4 A=
KM BB 4 0 B K AT R AL Noteh 5 5 B B
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AU AN, VEGF 38 i3 #00% PISK fl PKB & 12 5k
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KT bk VEGF 4T 1718 . VEGF b v] 5] &2
NF-«B fit & (RANKL) iy £ "7, RANKL i i3
PI3K/ Akt {55 5% T i 42 4E 7 N B2 240 B 19 A7 06 o IF 5
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‘HIE A & 4 5 H (bone morphogenetic protein,
BMP) J& — >4 Jd P+ W2 #F , 38 5 9 FR 8 4 2R KA
F B(transforming growth factor B, TGFR) # & ik i)
BB, HET, BMP-2 78 Bk & & 48 b B b A FE, BOU-
LETREAU %" 7£ A 5, VEGF #3#  BMECs
KB, BMP-2 mRNA FlEE [ #5158, B 525 i &
., BMP-2 W LGB B R E MBEE P — R 5
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i 3k bR RCE AR SEJE (A Runx2 ., Osx fil Collal)
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B4 15 S I F (hypoxia-inducible factors, HIF)
2 ML T N R AT R B R . 2 BMECs 5 47 B
R SR T A S = 00 A N L O @ | A A
Mz i A VEGE (7= A 8 — @ msY . S 4E
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