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WE. [BM] M (naringin, Nar) 5K RIEEERCE SLIKFE (osteonecrosis, ON) IFEFIHL . [FFik] Sprague—
Dawley (SD) HEMERER 73 K (SPF %), RSyl 4 4, 4Gz A4 (n=16) . HAA (n=19). kiEH (n=19). HEH (n=
19), BRI | AREAH R RN 57 2 SD K, % 20 wg/kg METES LPS 2 5, 5% 24 h 4% 40 mg/kg LT MPS 3 1, (K
A, RS BITER R IEST MPS J5 45 H # 300 mg/kg 1 600 mg/kg 43 B2 Nar #EH 4525 6 J&, 25 L0 AR R 20 ) 26 BE R
Ko WD MIETERR . BB B2 R E2E L . R TR R BMSCs, MIE ALP 36 . 5018 . RT-qPCR F1 Western-blot.
(4R ] ON K RBRASK RSB (89.5% vs 63.2% vs 26.3%, P<0.001), IFCAEAEN T T, 441 ON 5 #F 2% R 5
JFEEE L (P>0.05) . DUZH B /INEETRAR FE 2 [(0.4120.04) vs (0.37+0.03) vs (0.35+0.02) vs (0.30£0.03), P<0.001 |. A4S [(2.90+
1.20) vs (1.90£1.30) vs (1.50+1.10) vs (1.000.60), P<0.001 | LA =S 20> s A > I 20 >R, i - BEAR T A M AR [(136.60+
9.60) pm s (158.40+5.50) wm vs (184.4028.00) pm vs (223.60+11.60) wm, P<0.001 |, BEIAIAEIEEEE [(29.70+2.70) /mm’ vs (33.701.60) /mm’
vs (36.60+2.10) /mm’ vs (40.70+2.00) /mm’, P<0.001] 12875 FI2H < b2 <{IR B 1 <M ARUZH . Nar DUR A 20K IR L 1 54
LT B4R L5 E] (activated partial thromboplastin time, APTT) . #4758 (thrombomodulin, TM) . ZHZVRI T4 E0E
¥ (tissue plasminogen activator, t—PA) . ZFAEEIFHIEAHIF] (plasminogen activator inhibitor—1, PATI-1) | {RZEAEE A (low—den-
sity lipoprotein, LDL) . 28§24 (high—density lipoprotein, HDL) . & H K (glutathione, GSH) . 148 4Li8 T (lipid peroxide,
LPO), il a2 47K (P<0.05). Nar DAFRIECARS 7 XM ] PPARY2 559 BMSCs figmlsrfk, 58 MHE mRNA FiZEH
Fik (P<0.05), [Zi] RIRFEAK Nar K PPARy 1E R SCHEH SRt BB E I MHIIR G . A T2 EIHIS S E RS
SLIRFE R T

KR WERMRCE RIS, MR, BB, AR, RSN
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Abstract: [Objective| To explore the mechanism of naringin (Nar) in preventing steroid—induced osteonecrosis (ON) in rats. [Meth-

ods] Seventy—three Sprague—Dawley (SD) male rats (SPF grade) were randomly divided into four groups, including blank group (n=16), mod-
el group (n=19), low—dose group (n=19) and high—dose group (n=19). Fifty—seven SD rats in model group, low—dose group and high—dose
group were intraperitoneally injected 20 pg/kg LPS twice, and intramuscularly injected 40 mg/kg MPS three times every 24 h. After the ini-
tial injection of MPS, the low—dose group and the high—dose group were given Nar at 300 mg/kg and 600 mg/kg daily for 6 weeks, respective-
ly, while the blank group and the model group were given normal saline. Serum marks, bone mineral density of femur and histological obser-
vation were assayed. The rat BMSCs were isolated and cultured, and ALP activity, calcium deposition, RT-qPCR and Western—blot were
tested. [Results] The incidence of ON was ranked as model group > low—dose group > high—dose group (89.5% vs 63.2% vs 26.3%, P<
0.001), while the necrotic focus was concentrated in metaphysis, and there was no a significant difference in the severity of ON among all the

groups (P>0.05). The trabecular bone area ratio [(0.41+£0.04) vs (0.37+0.03) vs (0.35+0.02) vs (0.30+ 0.03), P<0.001] and microvascular den-
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sity [(2.90+1.20) vs (1.90+1.30) vs (1.50+1.10) vs (1.00+£0.60), P<0.001] were ranked up—down as blank group > high—dose group > low—dose
group > model group. However, bone marrow fat cells diameter [(136.60+9.60) pm vs (158.40+5.50) pm vs (184.40+8.00) pm vs (223.60+
11.60) pm, P<0.001] and fat cell density [(29.70+2.70) /mm’ vs (33.70+1.60) /mm’* vs (36.60+2.10) /mm’ vs (40.70+2.00) /mm’, P<0.001]

were of blank group < high—dose group < low—dose group < model group. The Nar restored abnormal thrombomodulin, activated partial

thromboplastin time (APTT) and thrombomodulin, tissue plasminogen activator (i—PA), tissue plasminogen activator inhibitor—1 (plasmino-

gen activator inhibitor—1, PAI-1), low—density lipoprotein (LDL), high—density lipoprotein (HDL), glutathione (GSH), and lipid peroxide

(LPO) all in the dose~dependent manner, with high—dose group close to the blank group (P<0.05). Nar inhibited PPARy2~induced lipotrop-

ic differentiation of BMSCs and enhanced osteogenic mRNA and protein expression in the dose—dependent manner (P<0.05). [Conclusion]|

Natural ligand Nar uses PPARYy as a key target to promote bone repair and inhibit fat hyperplasia, which is helpful for early intervention of

steroid—induced femoral head necrosis involving multiple mechanisms.

Key words: steroid—induced femoral head necrosis, naringin, bone repair, in vivo test, in vitro test

M Z MR E L IRIE (steroid—induced osteonecro-
sis of femoral head, SONFH) 2K WidiE i E 5] L a3
B R UL, A RER AR T4 (bone mar-
row stem cells, BMSCs) Jl i g b5 . BRICIHEE
AL MR ERIRA . AR . AR i
B EZ ORI A A, ¥ K& TGF-B/Smad,. Wnt/B-
catenin, PI3k/Akt, TLR4, PPARy. TNF-a-STATI-
Caspase— 3 %F Z 2% 7 7 i % ¥ MU & 44 1 5 38 1
B NN = = A DA 502 o= 1 W1 =78 5 7 I 1 R
TR B L B D, BRI RE A A S A
Ji 22 TR P-4 3 IS /NI, e S S TR )
WSS | R e SR IRFEEERG o, Pt FLBNAYT B TR
GRIRHE R, WG ERIE, SORPREEOR EAHEAR e, &
B AT AT B WA (total hip arthroplasty, THA) o
PRATE AL 45 SURE R £R FPE AR 25, #E.C5 080 LL A BM-
SCs FoAH . 1 RIS B 3 A efe Al 55 7, B
S AL HS PRI AT

i aER (naringin, Nar) &5 WEAN A —Fh K 5%
WL G, BN 4,5, 7 - = FR I B el -7-
BERET, BAbiR. drdfh. duddTs. BRIIg AL
B AN S 2R 2 B Y, ke B R 20
Y ;S PIBK/AKt/mTor 3 % 14 3 1 240 i fr 18
. 4k s 28 CXCL12/CXCRA/PI3K/Akt {553
SR PN R AEL A L FE RN A AR T 4] HMG—CoA
WREEEE, BARERRDIAL ' BHIE RANKL /59
NF-«B Hl ERK ¥ 16, 7 B B B 40 J A 5 00 3 g
Wt A K B R SEAR YR Nar 42 i
&I AR 3G AL RS FERE 8, DRI IRIRYT SON-
FH $2H8 U

1 #MREFE

1.1 SEshy)

3 H % 300~350 g 1Y Sprague—Dawley (SD) HEE
KE 73 2 (SPF %), HE L RESY LR .08
it [FPTIES . SCXK () 2021-0034], fHFET
SPF i ahWsiin s, AWFSE T SRARMSH B KA e 2
BiostitE (S . QYFY WZLL 26335)

1.2 K5

Hh K2 15 (naringin, Nar) (2 >98%, Sigma /A
Al), BgZkE (LPS, Sigma AF]), HikJE BIEHINR
B(MPS, ZZiMATED), JeERHEE (Olympus
E453-2Aw]), DXA (GE 2Aw]), ALP (Sigma A H]) .
PERLAN G (E/RAT), RNA SEGLR &,
B ) & A qQRT-PCR #6038 7] & (Takara 2%
F]), Western blot il & CGRARAEYRHEAF) .
1.3 ahnd

(SD) HEHEREL 73 2, FEHLIT R 44, SHA (n=
16), HHAI (n=19), KR4l (n=19). fmiEdl (n=19),
1.4 SEEGAbH

BRI | AR S ALY 57 H SD KR, $%
Zhang % 77 R EENT R VEIRCE SR IREAR A .
20 pg/kg MEHETES LPS 2 W, AEF 24 h 4 40 mg/kg
WLE MPS 3 Ik, 25 FIEHANG T Hikab B

e . S BIERIR S MPS J5 4 H 4%
300 mg/kg Fl1 600 mg/kg 73|45 T Nar #EH 452 6 JH, =5
FA UL T A HER K, A H SRR T PR
1.5 HlHEhs
1.5.1 —fersie

AR AL . IR e, HEl A IR E
FRAE | RRIB S
1.5.2 Iy R

HEAZE, 2EK12h, 1, 2. 4. 6
2 KR AL, AR 535 B JE R ] (activat-

807



F3BHEFHIW
202545 H

T LSRR S
Orthopedic Journal of China

Vol.33,No.9
May.2025

ed partial thromboplastin time, APTT) . £H 2178 £ 5 fif§
JEFEY) (tissue plasminogen activator, t—PA ) /277 i
JEFTE I (plasminogen activator inhibitor—1, PAI-
1), & EIEEM (low—density lipoprotein, LDL) /{5
R (high—density lipoprotein, HDL) . Ifii A& 14
WA (thrombomodulin, TM) . 2Bt H BK  (glutathi-
one, GSH) /i A ALE T (lipid peroxide, LPO) . 41N
5B (glutamate—pyruvate transaminase, GPT), T
3
1.5.3  BMD il

55 6 RO BUBRIBR IS, T8 XUARE X 2B 5 B A
B 3 XA % E (bone mineral density,
BMD) , ik T #iss (r) . & T 8w () ME T
(r;), EEME 3
1.5.4 AU

JERIE T AL FEI B, XU B i85 . B, f
VIR M HE Bett, 08/ NN AT TR18 E 23 B B o i,
W4 0B 2, L RERSE, BISE SO ON+, &
WK ON=, 154520 ON K%, ON K R="Ti4
ON+K B K AU X100% 3 ON J™H = ON+j
;KU R ON+ KB . Image Pro Plus 6.0 X476 658
200 fEALEF i ON Hh /NG T AR L A FI R 4 %
JE /N AL AR = /N BT BVON LT AR X
100%, B 2 =R A BUON Bl & rAs
BERLIEI 8 AP HHEEARI A S50 AR A0 M F-14
HAA (pm), HE (/mm®), WEEE 3K,
1.5.5 BMSCs 435 KAl

A L BRUHE 7T 02 S A S B A T R
O, PR, 1] 10 mL LG-DMEM 37 2

MO B, DL 2.5%10° A A7 A% 21 Md/mL 422 Fh 2] 15 5% 1L
H, TE 37°C. 5%CO, B3 FE4H 4% 5% 28 40 R i i
BF, B 7x10° 4 /mL $E R B8R IR b R % 2 )8,
TR AR, T hmic s .

(1) BPEERLES (alkaline phosphatase, ALP)
. 55 3 4% BMSCs DA 1x10°/mL #Fh 6 fLikH, &
80% il & 1E B 5 T 2 5L (10% FBS. 10 mmol/L
B—H MR AN . 0.1 wmol/L Hb ZEHKAAF 50 wmol/L Ht
IR ) B3R 2 A, PBS BRI 2 Ik, 100% Z fErh
15 15 min, FEFT ALP YL@ Ifdi e, 40 AR
B AAR . BEL, SR ALP IREF E L, H
XA SR B IR A IS S IR, 405 nm
A BEFR A BUCEE LI G (optical density, OD) , Ff
OD fE 7 AAr e i 213X g 5ok B i, FIIH ALP
activity (U/mL) = A/V/T 715 ALP 161

(2) PERLY . pERAYELTRN -, Wik
WEE BMSCs #5251 e, WAL fkgE 1. AT
AT AT, B R TS B ALIA 100 pL 10%
ST AP FENEES T, S EACE 15 min, FERGARIX
I+ 562 nm 40P #FFL OD fA .

(3) qRT-PCR il : FH Trizol 77 $& H 4H At &
RNA, HAM BT & RNA W, BRI 2 pe
SCRNA, A Sl R G ROWAR 2, i Sk
A% cDNA, H 0.5 pl ¢DNA #47 qRT-PCR JZ i . 7F
94°C TAEVE 4 min, [AJE FAEM: 305, 56°C iRk 60,
72°C JEAH 40 s, it 40 DIEI, TEMEY BRI D
Y, HERTIG I R RO, AR 3
APATEE S . GAPDH NS IEH, 24 skit5
H A mRNA FRBAKF, 51975003 1.

# 1. qRT-PCR 3|#15%!
Table 1. Primer sequences for qRT-PCR

Gene Sequence Size

Forward primer Reverse primer (bp)
BMP-2 5° GGGTGGAATGACTGGATCG 3° 57 ACTATGGCATGGTTGGTGGA 3- 110
Runx2 5" CAGACCAGCAGCACTCCAT 37 5 CCATCAGCGTCAACACCA 37 182
OCN 5° GACCACATTGGCTTCCAG 3~ 5 GTGCCGTCCATACTTTCG 3° 157
OPN 5° AGCCAGCCTGGAACATCA 3- 5" TGCCTCTTCTTTAATTGACCTC 3° 152
ALP 57 CCCACAAGAGCCCACAATG 37 5° GGAAGTGAGGCAGGTAGCAAA 3° 128
PPAR-vy 57 CAGACCTCAGGCAGATTGTC 3- 5 TTTGTCAGCGACTGGGAC 3° 141
GAPDH 5° TCAAGAAGGTGGTGAAGCAG 3’ 5° AAGGTGGAAGAATGGGAGTT 3° 112

(4) Western blot #:M : %2 A4 . FEEAN
BAEH, BCAEIEEAWE, 7£ 99°C A 5 min,
17 10% SDS-PAGE HLVk , 144355 )5 H 4% SRR 4F
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1153477, DL GAPDH NSl L iR 2
1.6 GitFrik

FIFH SPSS 24.0 et 34T IE A 5341 #1726 551
R, RO x5 2R, P<0.05 HERAGIT
PR, HABECR IR R Ty 22000, 5 2255 IR
JH LSD Bk, 7 22 A FFHH] Welch BE, PIPTHLEL
fdi FH Dunnett T3 K556 . THECGTRER AT X K5, 1LY
8 b 55 20 [H)/2H N T Aok T SUERL 3R o 5 0 4 7 22 40
Br, Pearson 13434 GSH/ LPO FI TM F4AH A

2 & B
2.1 —BIEM

BRLZ] ON & >R 41> # ik 41 (P<0.05),
B T T s, 4541 ON ™ H 2 22 RS

B (P>0.05); KRICFET:, 518G, B
A, MRS, RE TR, REHNELR: B
MR A< RAH<s [, 6 FHAEJE T H
41 (P<0.05); BEAVAFHid (. ) BMD k%P
ik, Mg m a4 THRG BMD emi# W25
(£ 2, P<0.05): KB4 r. oMEEA o KT
4l (P<0.05), Eitdl n 525 AAER L&
X (P>0.05), 44 n2ZERTgHEE X (P>0.05),
FW Nar {0 Jc# T80 BMD. & 1 FRE A4 H /)N
QAR R, AU, HERIG 2 0 IR I AR 5
W, 4 E/NRTEALL R . Ui % 8 s A
> SRR LI>HRY] (P<0.05), HHENS I 4i i
HE, BESAAd<S BA<KEd<Bimg (P<
0.05).

®2. HBAXBR—MBER (n=73)
Table 2. Comparison of general data among the four groups of SD rats (n=73)

£zt G EE A2 R4l ey P{H

ON A4 (141, %) 0 17/19 (89.50) 12/19 (63.20) 5/19 (26.30) <0.001

ON JHEJE (/B % +s) 0 2.90+0.70 2.80+0.70 2.60+0.60 0.707

51 JEAREE (g, +s) 308.90+15.40 165.30+6.70 217.50+9.30 252.80+8.60 <0.001

55 6 JEUATE (g, 7 +s) 323.10+8.20 271.60+15.20 287.90+12.90 305.70+10.60 <0.001
BMD (g/cm’®, % +s)

1 0.30+0.01 0.22+0.02 0.27+0.03 0.28+0.02 <0.001

I, 0.31+0.02 0.23+0.02 0.28+0.03 0.31+0.01 <0.001

s 0.31+0.02 0.30+0.03 0.30+0.01 0.31+0.01 0.075

H/NRHEIF LA 0.410.04 0.30+0.03 0.35+0.02 0.37+0.03 <0.001

UM (fmm?, & +5) 2.90+1.20 1.000.60 1.50+1.10 1.90+1.30 <0.001

RENFANAE AR (um, % +s) 136.60+9.60 223.60+11.60 184.40+8.00 158.40+5.50 <0.001

RENFANAEE (fmm?, & +s) 29.70+2.70 40.70+2.00 36.602.10 33.70+1.60 <0.001

2.2 G ERI
FIRIZHES 1 J& GPT Jhi 3 4%, TM. LDIL/HDL
TR E s, 6 A GPT. TM 1 LDL/HDL 2[4
fiX, (A EES TS E4] (P<0.05), %S4 =5
Rz, BRI ETHEREEEIL (P<0.05).
MERIZH 55 1 & GSH/LPO, APTT Al t—-PA/PAI-1
W% I, 6 JEIBT GSH/LPO. APTT F t—-PA/PAI-1
BWREAME T2 4 (P<0.05), M4 Anm B4
W2, BERIEBIGH FRBRIESE (P<0.05).
FERIZHSE 1 )% TM . GSH/LPO Z3 5k 3 i i . e
s, & MASUIHECHE (=-0.857, P<0.05),
G HAE MR )28 4K (£3),
2.3 BMSCs 3 ES#

23.1 ALP ¥

ALP Je(a 5 ALP I PEZE S —3: S Ad>mit
S A SHRIZ, Nar Bl &b 3 1458 ALP 20
WA, RERUERE .
232 WRAGE

(2 AN B B T I, BSas T, 0
A& FRRIAL, KT A4l (P<0.05), WA
2 fEk 4.
2.3.3 qRT-PCR £l

I & 40 F0 5 & 40 BMSCs 9 BMP-2. Runx2.
ALP. OCN F1 OPN Fifisfl| 5 i 38 bislik, [R) it
PPARYy2 ik (P<0.05), KRBz HAKY, Wk 4.
2.3.4 Western—blot ¥l
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% 12 41 F 5 & 4 BMSCs 1 BMP-2. Runx2.
ALP. OCN F1 OPN & H /KR # Nar 7 &34 &+

BRIZH, PPARY2 SR FI/KFHEZ TR (P<0.05), K
IRZS K, LR 4.

F 3. HAEXRBRMFHEIREEE (n=73, 7s)
Table 3. Comparison of body weight and haematological data among the four groups of SD rats ( % +s)

e AFfE) () 25 4 ek gl [ e PAH
GPT (U/L) 1 37.70+0.70 120.90+0.50 85.60+0.50 64.60+0.40 <0.001
2 37.80+0.40 90.70+0.20 68.00+0.40 52.50+0.20 <0.001
4 37.90+0.30 69.10+0.40 59.70+0.90 46.70+0.40 <0.001
6 38.00+0.30 56.10+0.40 49.40+0.20 42.70+0.30 <0.001

PH 0.454 <0.001 <0.001 <0.001
APTT (sec) 1 37.80+1.30 14.40+1.50 22.40+1.50 29.60+1.40 <0.001
2 38.10+0.60 27.20+1.30 30.70+2.10 33.90+1.40 <0.001
4 38.10=1.70 32.201.90 33.60=1.70 35.70+1.00 <0.001
6 38.10+1.40 34.10+2.00 35.20+2.10 37.00+1.50 0.007

PH 0.274 <0.001 <0.001 <0.001
LDI/HDL 1 0.39+0.07 2.47+0.78 1.94+0.69 1.31£0.38 <0.001
2 0.40+0.05 1.56+0.74 1.19+0.58 0.92+0.47 <0.001
4 0.410.05 1.08+0.48 0.85+0.37 0.65+0.25 <0.001
6 0.40+0.06 0.92+0.57 0.73+0.46 0.56+0.26 <0.001

P{H 0.239 <0.001 <0.001 <0.001
tPA/PAT-1 1 0.79+0.07 0.29+0.08 0.45+0.09 0.63+0.06 <0.001
2 0.80+0.06 0.56+0.11 0.64+0.10 0.72+0.08 <0.001
4 0.81+0.04 0.64+0.08 0.71x0.12 0.79+0.09 <0.001
6 0.82+0.05 0.690.11 0.76+0.06 0.810.05 0.065

PH 0.165 <0.001 <0.001 0.038
GSH/LPO 1 13.20+1.60° 5.60+1.20 8.00+1.20 11.1021.80 <0.001
2 13.3021.50 9.00+1.00 10.20+1.60 11.4021.20 0.006
4 13.10£1.40 9.80+1.20 10.80+1.50 11.70+1.40 0.028
6 13.30£1.20 11.20+1.20 11.50+1.30 11.90+1.50 0.139

PH 0.229 0.007 0.028 0.051
™ (pg/L) 1 17.10+1.90° 35.80+2.10 28.90+1.70 24.30+1.90 <0.001
2 17.2022.00 28.20+2.30 24.80+1.80 20.70+1.60 <0.001
4 17.20£2.10 24.90+2.10 21.70+1.70 19.10£1.50 0.023
6 17.60+1.70 21.30+1.30 18.30+1.50 17.90+1.40 0.034

PAE 0.441 <0.001 0.009 0.013

*TM Y5 GSH/LPO £ 1 JEIWIA B UMM (=-0.857),
*TM has a close correlation (r=—0.857) with GSH/LPO at week 1.

RIRMEPAFER Nar A] ZHL 00 258 E 15100,
HACH YR BTN, X HA A R
TIREE, HETCH R Vs S, 5C
B0 50 5 40 mglkg~7 g/kg, /INERFE 5 000 mg/kg 4524
A&, KE Nar f LD50 24 2 000 mgrkg ™', L
A AE K E ON B Hh 2 300 mg/ kg % 600 me/kg,

810

REOKFIET: . REWE . GPT FHm SERI R N, iF
B Nar Z4VEm, REd5PL LPS+MPS 5| & HIRAE . I
Ui, T LAREAR ON &A%, A 63.2%
26.3%% 1 ON, 3 41 ON HJEIH LR EER, i
BIA7AE ON JEBhIME, — B p 2L Bk 2] R
fE ) JE B 1k ON ¥EJ , 5 Huang &5 ™ 4518 M0 —
., FIAYT ON BRI WA 22 SAE A
SONFH Z FEHLH| t, BMSCs i 1] 434k 1 58 1 i
178 A BT ORI AL A v B IALAE 27151 SONFH 11y
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KEENZR : — 7 T A I 200 R 22 3 B N R T i AE LDL/HDL Feff, ] 53 b B A B O AR s

&, 5 PPARy i #F i 8 40 M A 5 9 -1 W i W) A
7" UbAh, LDL/HDL = HefB s e 1 B e is 31 1
HJE%I@%HHIHIE{#%EI%&I‘H JRPUER ", Nar il i [

T PPARy FEARG I 20 i 2 4%, L#ﬂﬁrfﬂﬂéﬁbﬂz%
ANMEA A W, AT HE B BMD, A4 T8
T HMG—-CoA 48 J5 il 1 MR B AR -

K 1. HE 3@ (HEX500). #H4 (MOD) H/hEE ., Buligshk, NRbrdniasgsd:, &4 (L Nar) R4l (H Nar) i
P anps> AR (KL, MRS CEfik) .
Figure 1. HE staining (HEX500). Absence of bone trabeculae and microvessels and hyperplasia of adipocytes in model group (MOD), de-

crease of adipocytes and increase of bone trabeculae in low—dose group (LNar) and high—dose group (HNar) (long arrow) with increased
neovascularization (short arrow).

K 2. ALP Fl AR-S et i n, Ha5 Eléﬁ (CON) *Ett L2 (MOD) i ALP {ﬁfék%n%%,n%“%ﬁﬁé{fﬁ, (L 25 591 i ) 3

i, A (L-Nar) FIEE4D (H-Nar) 1 ALP 3G VERUGEE T ZWs, TR0 E FIE % K.
Figure 2. ALP and AR-S staining. ALP activity and calcium nodules were obviously lessened in the MOD compared with the CON, but
were ameliorated gradually in L—Nar and H-Nar with the dosage increasing, still not restored to the normal level.
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N B AIEA S B TM, N R TV BETA
I, SRR E ARG . ARRIALEE 1 R
GSH/LPO 1 TM Z [AI B VI AARSGIEN] , A
BRACHIZETL . RBES R A 2 AE—ie, 51 &R
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A 34-0H "™, B RPra s, EmRpLUBR
Jr=0EkR A 3k, P IME GSH/LPO A1'TM /K-,
LA 2 gy e 2 AR 5288 e TR

&4 BHAKR BMSCs MERILE (=12, 75
Table 4. Comparison of BMSCs data among the four groups of SD rats (n=12, & +s)

i H ity ZHHA T2 Sl ey P1H
ALP Jefh, ALP activity 20.20+1.90 7.70+1.40 9.50+1.30 13.70=1.80 <0.001
PR Calcium nodules 0.85+0.06 0.32+0.07 0.43+0.04 0.61+0.02 <0.001
qRT-PCR BMP-2 1 0.1120.01 0.33+0.02 0.75+0.09 <0.001

Runx2 1 0.13+0.02 0.29+0.02 0.45+0.03 <0.001
OCN 1 0.07+0.01 0.22+0.04 0.76+0.02 <0.001
OPN 1 0.09+0.01 0.2620.04 0.390.01 <0.001
ALP 1 0.13£0.01 0.3220.01 0.5320.04 <0.001
PPAR—y 1 0.12+0.01 0.3120.03 0.54+0.09 <0.001
Western blot BMP-2 0.7720.01 0.130.03 0.38+0.03 0.74+0.06 <0.001
Runx2 0.92+0.03 0.12+0.01 0.24+0.03 0.41+0.02 <0.001
OCN 0.79+0.10 0.160.01 0.3620.04 0.59+0.04 <0.001
OPN 0.3020.04 0.08+0.01 0.1720.02 0.27+0.03 <0.001
ALP 1.13+0.02 0.300.04 0.4320.01 0.61+0.02 <0.001
PPAR-y 0.1620.02 0.39+0.03 0.29+0.03 0.2320.01 <0.001

W55 BMSCs Bl BCE 7 fb frad i, OCH
&% %) Runx2 Ml PPARy X & i 97 ®', Runx2 F
PPARy AMHE 12y, HAHVAET . Runx2 JEmUE 73 M 2%
I OGRS A, R SR TG 52 BMP-2, PPARy
E e G e RS, BMP-2 J& BMSCs B4k i) S —
FEK T, Runx2 & BMP-2 {5 SRz —, =%
T = B EMAIYE, ALP. OCN F1 OPN J& BMSCs i
B oA B ) B AR TR R Al ik
TEPEFI S 2, nt ON BB B EE s Y.
Nar 1833 BMP-2/Runx2 L4572 384 77 2035 BMSCs
e, AR EALE /NI RER . ALP I
PE. B AT hE B Tt >

PPARy 43R 12, J&WTRAE . MR, magA:
B AR R SR T Y, B SR Y
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Ak, PURRY, B NTEE T M PPARy 15 Pk % i
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S A 3 f RN SR PR T il PPARy & A5 IR 1
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812
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