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WE: [BR] #—LEIEEFEAT (carin, ICA) 2R ARSI RSB BMECs ' miRNA-23b 1A KA |
{47 BMECs DhRE . TR R ONFH %4, [k ] 90 Rt SD RERBENL =4, 54 30 Hahy. BiBAH S TIRZ MR
2 PR IR ST BB S RO, 45 T AEBIERAKHE S o 1CA HRIBIRIZH 5 2Y, IR T ICA (K 60 merkg) WEE , HLLHEE 4
Ji, ARG TERAEBEK, 4 RS, BUEATHLAGA, Ao, BB LB B L O P 40 (bone
microvascular endothelial cells, BMECs) #FfT%55%E . 4RI T 4G miRNA-23b FikME YR B0, (SR ] A2UEAiHE
Do, ASEFIL RSk BN S N B BT A4S ICA 4 (P<0.05), TiZs H41S ICA A2 R B 2ER (P>
0.05) ., BRI 25 BB as R 5 T ICA M2 4] (P<0.05)., AT 751, BMECs if 40 Rt 2K 25H
ZH > ICA 4 >EAIZH (P<0.05), oo, ARORIA] B BI04 LA ICA 20 (P<0.05), s HZLA ICA AER TSI L (P>
0.05). F-HIPAT- AR & AR R . BRI SICA 4 >a5 (4l (P<0.05), I, BRI B & Fas (4l (P<0.05), 1Mas
FI45 ICA 2R TGETHEE L (P>0.05) AWMEESTRY . 52 04MLT, B4 miRNA-23b KA T (P<0.05),
ICA 55 AR G2 XL (P>0.05), (58] 1CA 7ELEh YA a4 s B # R P ONFH &4, R o] ££4" BMECs,
BMECs 1) miRNA-23b A] it J& ICA TR E ONFH Ag/E ST A .

KRR AT, UM NN, BeESRIRTE, BN, AT

hESES: R3I8 XEFRERG: A MEHS: 1005-8478 (2022) 03-0248-06

Effect of icariin on bone microvascular endothelial cells in femoral head necrosis models of rats / YUE Ju—an', GAO He',
ZHANG Qi—dong’, YU Hua—chen’, LIU Pei’, WEN Peng—fei’, CHENG Li-ming’, GUO Wan~-shou’. 1. Aviation General Hospital, Beijing
100012, China; 2. Department of Joint Surgery, China—Japan Friendship Hospital, Beijing 100029, China

Abstract: [Objective] To further verify whether icariin (ICA) regulate the expression imbalance of mirNA-23B in hormone-induced
femoral head bone microvascular endothelial cells (BMECs) , protect the function of BMECs, and prevent the occurrence of hormone—in-
duced osteonecrosis of femoral head (ONFH) . [Methods] Ninety female SD rats were randomly assigned to three groups with 30 animals in
each group. The animals in the model group were given high dose of methylprednisolone with lipopolysaccharide to establish femoral head
necrosis model, and were gavaged with normal saline. Those in the ICA group were given the drugs as the model group, and were simultane-
ously gavaged with ICA 60 mg/kg « d™' intragastrically for 4 weeks. However, the rats in the blank group only received the same amount of
normal saline. At 4 weeks, the femoral heads were harvested for histological examination. In addition, BMECs were isolated from the femo-
ral heads for identification, detection of apoptosis and bioinformatics analysis of miRNA-23B expression. [Results| In term of histomor-
phometry, the width and area of trabecular bone in the model group were significantly lower than those in blank group and ICA group (P<
0.05) , while which was not significantl different between blank group and ICA group (P>0.05) . The ratio of empty bone lacunae in model
group was significantly higher than that in ICA group and blank group (P<0.05) . In terms of cell apoptosis, the active cell ratios of BMECs
were ranked from high to low: the blank group > the ICA group > the model group (P<0.05) , which in the model group was significantly low-
er than the blank group and ICA group (P<0.05) , while there was no significant difference between blank group and ICA group (P>0.05) .
Conversely, the ratios of early apoptotic cells from high to low was: the model group > the ICA group > the blank group (P<0.05) , in which
the model group was significantly higher than the control group (P<0.05) , whereas there was no a significant difference between blank

group and ICA group (P>0.05) . As results of bioinformation analysis, mirNA-23B expression was down—regulated significantly in the mod-
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el group compared with that in the blank group (P<0.05) , but there was no a significant difference between the ICA group and the blank

group (P>0.05) . [Conclusion]| The ICA does effectively prevent the occurrence of steroid—induced ONFH and protect BMECs in this ani-
mal models, in which the mirNA-23B in BMECs may be the target of ICA to prevent steroid—induced ONFH.
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& 3k R HE (osteonecrosis of femoral head, ON-
FH) S 20— H 4 5™ 5 0 4 ek g B ) &t
F BT ONFH B &AL i R o8 0 4, (HAATTE i
W, SRR TERAE QI 5 10 T AR AR
FE Y E Sk RUTE PR, B 4 BUE BE B 40 AR
o MR BUMOR R C s ONFH. fi s WL
JARIRE 2 AR T ONFH AR HLEI A
STREAE Y, HAUREY, BERIETRE LM
B W 4 e (bone microvascular endothelial cells,
BMECs ) 45 15 25 21 AE F& % 7] BETE R 1 ONFH 1Y &
WAL T & R EAEA 7', MicroRNAs (miRNA)J2
— R AR T B Y Ry 8 TR R g 6 Y )
RNA, TEFG 5% J5K P ik RNA BRI E &9
(RNA-induced silencing complex, RISC) #0 HAP A
3'4E#IIE X (3'untranslated region, 3'UTR) 454K 1
IR ATHIIIAE . miRNA 32 210k i £ 5 6,
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AR AT IR B TR T AR S T 18 R %
1JE (PREE IR B 20°C, 6 BE/MEAE 2R 12 h, 8 B
48% ) o Fm UE (A WG 15 B ) iRDRHE R o ICA (HE4S .
110030, HE, ZEEREABRAR); NE ML
FrH (925 1001, £[E, Sciencell); E.LAL (I
Fro8622, HA, AfRH); B2 (K5
12880, 2 [ Sigma 2~ Wl ) ; B (185 .
H20080284, [, Wl 258w ) 5 B8 HA Y
(U5 G2565CA, [, Agilent AT]); CX41 %6
B (A5, CX41 HA, Olympus AF]),
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1.2.1  Zh¥ordl Sabs

90 UMM SD K BRUR FHBEMLEL 7 3235 00 =41,
g1 30 Ko BRI, @SS 2 WIRZHE (20
petke), FEUKIRE 24 h, 24 h FUNESLE S 3 Ok
FIEH IR (40 mg/kg) , BERIEIFG 24 h, [EE4GT
5 ICA A4 AMEKHEY . ICAH: KRS TIEZS
W 2 FE il 0 751 ek B B T R RU A, e R LT B 2
JEH T REICA (4K 60 mgtkg) HEE , HELEMEN: 4
Jil. AW UA TR KIS S WIE R
HEE . 4 RS, BEVLE PR AL sh Y kA7 5K
122 HESIHES

=2 K R BEHLEL 10 5K BURE LT HE 3
o, PREASAL B ST MBS A TR . R im-
age—pro—plus R /1T 22 Ge 155 sor T AR ) B /N T
U AL B /INR e B s i s
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1.3.1 BMECs 70 5% ¢

R HIWER e 5L 50 2 mir A #5711 BMECs 4325 4%
TR GE UK BB Sk BMECs B2 % )
24 20 HOR BRI R M E R IE TS, 75% 5 4 = 1
o JAAMUABEUH L, RBRE R, Bk
ALY N 1 mm® BH R, #A A 10 ml DMEM
B BB, DMEM 15 3% JE 08 Uk E ok 2 1R
BB NIMAT 02% 1 BIIEFEEFA DMEM 17773 2
ml, 37°C/KEAE 30 min, G AIA 0.25% 5 11
AL 5 min, SR A 200 H 40 98, Kk E T
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4°C, 430xg BLOALHPE L 6 min, AR LE 35
mm HARFEILF, FA 37°C. 5%C0.. 95%1BJE Y
YEE TR G IR . 72 h SRR ER 28 R i — KR
ERMGEEFANNG, FHERR IR, DG 3~5d %
G FRAE 1R, BE WA T SRR Rkl
BLIC T 13 200 M A Tt A SO P 1S A A8 P 2
FESMEDE CD31 AIVILE FAISCHUR (vWF) #E475E
JE
1.3.2 BMECs Zfi g 7 T4

ERZHE 15 HREAY BMECs A7t 40 i 146
. BMECs B3 3% LA AN & EDTA 114 i 25 1 i 1
Ja 50 (2000 /min, 5min). PBS #E¥% 2K, LA 1~
Sx10°/8 W AE4R L, PBS PEU 1k, 2.0 KBk PBS,
IUAVKIVR 19 70% 0 S B E , B0 5 R EEWR, 3
ml PBS %k 5 min, 400 BRI, 2.0 (1000 1/
min, 5Smin) 32 PBS, JIIA 1 ml Pl &8, 4°CUKH
RAE 30 min J5 A7 34 SR DU A L 9 1%
1.3.3 BMECs 4fiffl miRNA—-23b Kl & 26 W15 6 2245
Br

FHEHI 3 H KBl BMECs FEA BEAT2E W15 H 220
Bro i TRIzol 151 (4% REUE W] PB4 A 2D R A 74
) %} BMECs #F 5 RNA $2EUFK: . JHAS A 4% 59 to-
tal RNA #1724k . B fb SXbnic. BEJS 1M Agi-

23 0 R

[ 3,

Lent 505 Fr 5 ASOWE P 408 Fr EA T 4914 2 BR B
53 #T miRNA-23b ik . FIH Gene Ontology (GO)
B miRNA-23b 5 H0 L AT T RE TR AT
L4 GiteEath

K HI SPSS 22.0 A AT R o3 A s TH B
K45 T GORMRIESMGRT, WAL ARk ik
SIAEAR KB, 24 IR LRI 2R 250, W L
BORH LSD ¥ BERHRIAEIES RN, SRR
555 P<0.05 NESHAGI R

2 # R

2.1 ABUNER SRS

YIRS HE Yo sg WIE 1, S 4
H/ANEHES RS, TR AR R (K 1a), /NE
PR AT D R B W S A A A L (B 1d) o 88
TRUZH IR R R I, /N e . W, /NG
[ BRAS e, /N R BR Fe i K AP 4R 4140 (] 1b),
H/ANENAT LR 2 B REE (K le)o 1CA dAE 3k
il gsm (B 1d) 523 L4 gl g 25 A, B/
o] DR W R A M A . S B R B i A
(| 16).

RN IR

Bl 1 =Bk HE = 0isE (HE)

la~lc: A58 FRTIL

la: ZHAXTIRZE (x100), H/NREHFIEST, JoW AR &
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HAUEBHREE R 1, B B kBN
B v B I AR T2 45 ICA 4 (P<0.05), 254
BB Sk B /N TE S ICA Lz M EW B 25 5% (P>
0.05) ; YL MBSk B /N BRI AU E o LB A T

HZ5 ICA 4H (P<0.05), =5 HARKE L&/ NRHH
HA LY ICA HZ [ £ 5% (P>0.05); A4
B2 B A e R R T ICA 41 (P<0.05).

®1 ZHXBRREAESHTERUER (r25) 5K

£zt ZHA (n=10) FIRIZH (n=10) ICA 4 (n=10) P
B/NEFERE (pm) 862.17+153.82 407.54£141.17 836.50+132.16 0.024
BN (%) 53.43+3.31 35.68+5.69 52.59+3.22 0.018
ZHFER (%) 0 32.51+13.81 13.77+5.54 0.041

2.2 BMECs %5E

BMECs 21 ff] %5 & 45 5 WL 2, #5848 h J5
W, 26BN T aT /B AN EE R B AN (&
2a), AN S dJETT WL B ATMAEYE (K 2b), HEFD

2
Sk BMECs 3592508
K, HEIEH AN (x40)

K 2

T A BMECs 41 i 08 T I 25 5 0 3% 2,
SRR oy i 22 R G L (P>
0.05). BMECs {4 b Z8 f v 2RI : 25 1
4 >TCAH >HERIA, ZRAGIFEE X (P<
0.05), Hr, HEIZH BMECs 7 400 L 0] AR T3
FIZHLFTICA 4 (P<0.05), 1i7s FHALHI ICA 2135 4h i

12 d J5 40 B 3 55 32 LS, o 52 B Al A R A UL
(E 2¢). W HMALK I BMECs 55 S 3054+,
9% [ A fL RIS 635 CD31 Fl vWF (& 2d) ",

20170420-Tube 004

& g
=y Q1 /
= g
3
4%} W]
=3
: LNRLLL R ERILL i)

5 4
2
10 1OCD311O 10

2a: /DEHENGEERARTEANM (x40)  2b: AT WHH B ANMUAETS (x40)  2c: HAOAETHGEEFR L
2d: AN ARASCRE I A1 A 5 58 CD31 Al vWI

AT REZES (P>0.05), FHJE 4001 2% h
BRI R BRI > ICA 4H > (A, ESASE
TR (P<0.05), Horfr, #BiAYZH B0 08 T 4i i Lk
R E T2 A4 (P<0.05), 25405 ICA 20 5.4
T R 2E 5 st #E L (P>0.05). —4
[ B R T A LR 25 TG T X (P>0.05)

*2 ZHXREEL BMECs @IATKNESR (%, +s) SHE
£zt A (n=10) BRI (n=10) ICA #4 (n=10) P1A
WL L 9.23+6.50 11.37£5.40 7.89+3.49 0.346
A A 77.15+4.16 57.24+6.2 70.14+5.53 <0.001
LI T AN LR 5.64+3.97 15.92+10.38 10.92+6.20 0.022
RN Wt ] 15.37+3.77 14.82+7.83 12.51£3.23 0.107

2.3 miRNA-23b K455 X A= Wi B 220 B
miRNA {55 R LK1 GO DIREIEREIE W
Bl 3. S5, BRI miRNA-23b Rk T
W, ZRAGIFE L (P=0.032), ICA 4] miRNA-
23b Fikw 5 A RIIR TR, H2ERTH
=X (P=0.079); {H miRNA-23b 7F ICA 20 i1k

I PR, Hib, 1CA X B R E S
BMECs 1 miRNA-23b #5335 A — 2 1Y I 4
o 2 GO 4 FERT miRNA-23b #EFEH 2 51 41 i
% (cellular compartment) . 47 ¥ TJ 8 (molecular
function) FIAEY)ILFE ( biological process) #EAT T 5
HEALAlIA, TRULIE 3b.
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E 3 S EFE00  3a BRI ICA 2H 525 H4H K Bl BMECs 4822 52500 miRNA 25007 3b: GO ThAE B, %
AR AR, EELTICES T, A CES T

3 it g

M Lee " B &P miRNA LISk, #Oki#kZ 0
miRNAs # & P, miRNA W80 T BE2E 058 B #5
miRNAs 7EZH L %5 mRNA FIE A R FEIA A —E 1Y
PEEEMER, P, miRNA 1950 235 5170 25995 1)
RHERIEA X miRNA S8 3509 & ¥k ONFH
112 3R BB 4 43 TR 9 L . BMECs 25 8
W BrEIERL . ARG BRI AR i
B 2R E O B Y O AT 2 Bl AR S R B
e ol BLYE 1948 4, Chandeler %5 "7 W57 & 31 ON-
FH % A 0 J5 PR nT B8 2 Al A 453455 o Séguin 45 1 AN
Kerachian 4§ "' 11 & BN Bz D RERE G- 5 AE Q14574 ON-
FH IR UM, Bk, 7E3EDR K2 A ss e sk
BMECs HAT EZ & S, B FIRBI 2594 F 0 A5 K
IESERER LS

ICA B2y RN ABAE RS, Ha &5 20
R ICA W] A R ] A I3 B i 2 1 g RS A A J
P A 200 B 4% AR 0 1 R S A LA 4 g 5 ik A Bz 4
M5 o A& B e AR SR SE B0 5E 25 B ICA WA
AR e E Sk BMECs #5145 ™. BRI B A1 A
Wt SR N LI T E— 2RI, ICA I RUR
M5S0 BMEC i), Pk BMECs MIJHT %, A
W RY], 1CA BAMEMEEER, Al A3t o
HLVE A AR E AR, ManiA R 414t
e KB ag 2 3 AU g S — T &2 U BE LU
X BRI RS, R EE S A ICA ANl 2B B
P A RARB R M e S IR PE I R % L AR
AR SEB P It W, TCA RIAE RS A Py il P iz
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dNfEiGE . R . R, R ETE R, SR E
W, RIEFHALBEE, %R H kR i ik
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miR-23b JE—F ZIREAYIE SIS mi-RNA, HA
PR A AR BUAVE R, O & 5 04SN B At e 2
AU FR WL E . EE . miRNA-23b [ HE 3L A
R EFARAF T, 7edl T W5 . ik,
I A8 T B B T 40 e 43 Ak T L A7 B O A
FH 1Y, Zhou 5 BFSE & B miRN-23b 19283k 545
A5 PR Bz 448 L ) il B R 4% 1 A8 1Y) e BE A O, miR-
NA-23b i LRI RE S MM H AR K. BT A
A 0 BRI |4 miRNA-23b 7] REHIH] BMECs 1Y
PR AR UEBT AR AT . V& AT AR S SE B A 5T
FW, ¥4 E Al BMECs H miR-23b 9 % i 5
BMECs 25 ICA T-Hil)5 , Al A7 800 I8 45 3 R X miR-
NA-23b FRIXHFFZM, [FIEHHEI ICA 7T figid o Ja 4
B OIS Y B2 4N miR-23b 1925 8ok S 5 E M
JBEH Sk IR B0 Bk R ) 4 0 R SR A B
ICA TEARS AT AR HEGOm A A 1, il EL AT LASS IR 15
SRR BB LU % . ZRIFRHLR ICA
FE T B B8 B2 5 5 S ONFH A B — 2 IAE
FH 20 BB B, ABIFST I 1 s A oy S A 56 E
T ICA MM E A S miR-23b FIA B FEA —E
FIETEMEH . XA T — IR ARIE B L IR BEI &9
B, HRIT ICA MR RIS B9 RATSERY

UM RAFAELL T AR Z Ak (1) RN,
ICA XM ZE S miRNA-23b FiA 81 T A —E 1
WHEEVEH], 1 miRNA-23b AU A R 582K E ) 1F
HAE, UL ICA M fE 28 245 7 i n] Rl E it — A0 4R
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% (2) FRAWFSE WA miRNA-23b #15E R ] RE i
T2 015 530 1% M PR BT miRNA—-23b H0 3 K Zh g v
Beorpr, fEE—btot; (3) HiSCE gk Agi-
lent S05 I miRNA Fak & AR > ", BIbix
L% A % miRNA-23b ik E¥E4T PCR KIE.

ICA 7E sl N v A 2L T #2215 519 ONFH
By &A=, [A Al {47 BMECs, BMECs HAY miRNA-
23b AIRESE ICA TR 28 M e S RAE B A A A5
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