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BE B8tk F A R B3 340 8 A 2 KR8 #08 R T 8 (BMSCs )i 5 s B it 42 F Wnt/B-cantein i@ 5548 % L B &
Beg e, ik KRR PR BMSCs, 5 Al 5 A (7 §4) B A% T AL %% 10 wmol/L,C 84T K BEEZiEik
5 wmol/L;D A4 T A4b B F BAZ % 10 mg/mL;E 402 T AR F - KEE L RAE &AL A 10 wmol/L:5umol/L, Fif-F3
GRS, R AR AR B (ALP) e &, B i R E kA 4 7 d &840 ALP &, B R St b2 5 R0 B A p
(qRT-PCR)#ml % 7 d &40 2m fL Wnt/B-cantein i $548 < 45 B Z B AR B v f ik 4558 :B 40.C 40D 41 .E 404908 562 nm Jk K T
KEE(ODVEREH T AL, EmAb562nm %k F OD{A% &, 2% 5T B4.C4.D4(P<0.05), B .Ca D E4
e, ALP B 45% (OCN) .Runt 48 % 44 % B -F 2(RUNX2) A W £ K-F 5% T A 48, E 44 ALP,OCN RUNX2 & | & ik K -F 5k
5,2% 5T B4 .C4.DH(P<0.05), B% .C41.D 4. E 4%mhe B-catenin Cyclin D1 A F A X KFRH 5T A4;B4 E4
LEF-1 £ A&k KF 2% % F A 28;E 41 B-catenin LEF-1 Cyclin D1 A B & A K F RS, 255 F B4A.Ca.D(P<0.05), &
Wbk A KB F ¥ A A KR BMSCs 35 fe i 53 R B @ 2 L9 1 A, A i 3 Ao K B £ 3068 A K R BMSCs
¥ R AR A 3R, B £ BAUE 5 Wit/B-cantein @355 E R X

A AN R KRB & B AR AR T e e B Wit/B-cantein i@ %
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ABSTRACT Objective: To investigate the effect of naringin and luteolin on the osteogenesis of rat bone marrow mesenchymal stem
cells (BMSCs) and Wnt/B-cantein pathway expression. Methods: BMSCs extracted from rat femur were established. Group A (blank
group) and group B were given naringin solution for 10 wmol/L, group C was given luteolin solution for 5 wmol/L, group D was given
Rhizoma Drynariae total flavonoids solution 10 mg/mL, group E was given naringin luteolin mixed solution with a compatibility ratio of
10 wmol/L: 5 wmol/L, and induce it to differentiate into osteoblasts. Alkaline phosphatase (ALP) staining and spectrophotometry were
used to detect the ALP activity of cells in each group on the 7th day. Wnt/B-cantein pathway related genes and osteogenic genes was
detected by real-time fluorescence quantitative polymerase chain reaction (qRT-PCR). Results: The OD value of cells in group B, group C,
group D and group E at 562 nm wavelength was significantly higher than that in group A. The OD value of cells in Group E at 562 nm
wavelength was the highest, which was significantly higher than that in group B, group C and group D (P<0.05). The expression levels of
ALP, osteocalcin (OCN) and Runt related transcription factor 2 (RUNX2) genes in group B, C, D and E were significantly higher than
those in group A. the expression levels of ALP, OCN and RUNX2 genes in Group E were the highest, which were significantly higher
than those in group B, C and D (P<0.05). B-catenin, Cyclin D1 in group B, group C, group D and group E were significantly higher than
those in group A. The expression level of LEF-1 gene in group B and group E was significantly higher than that in group A. The gene
expression levels of B-catenin, LEF-1, Cyclin D1 were the highest, which were significantly higher than those in group B, group C and

group D(P<0.05). Conclusion: Naringin and luteolin can promote the proliferation and osteogenic differentiation of rat BMSCs. The com-
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bined application of naringin and luteolin has the strongest osteogenic effect on rat BMSCs, and its main mechanism is related to Wnt/ 3-

cantein activation pathway.
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iz {8 SPF 9% S0 3 W) ARG 2K R EE 20°C~25°C  RHX E
50%~70% , Tl 1 FURL R SPF /N BUb e Dk, 1K Sy KT
AR . BRI A b E AR AR TR 2RO AR A
Al MRS . o-MEM }EFR3E 0.25% B g . Xl A 5L 5
Gibco 23], Bt #4192 Jif ( Alkaline phosphatase , ALP ) 44 {4,315
& ALP 5 PRI &0 F R s R R A PR A F L
B sk & . SEI G E B RGN, (Real-time fluores-
cence quantitative polymerase chain reaction,qRT-PCR )5 &
TP600 B PCR {441 {1 H 7 Takara /5 ,6000i Fc 2 A Vi
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1.2.1 KFR BMSCs HIZREX, EFKMENR M SD HErER (4
JAE ) IS5 BT T5% L BER R, Jor 451 T 20 B SNz
R, FJHa-MEM 8373 +10%H44 1L 3% +1%7 55 K 0L
SEA IR R, I KA ) S i AN B B v e g, Wi B
BRI b BT AR 35 L 450 :37°C (5% CO, M AR IE .
AN, AN ARl A 2 80%H A TANMIfE . ARG AT IinA
BN SE AR RS B 5%, RRAi A KORES RIS T FRAEss
122 MEEMAKBREZNRINGEE 5 5 kg BHIEAMTA
75% CBEHINAA 0T BRI, 3 3 Wk R BUR G I 5 ik
45, TR B AR SRRV T P B A | IE T A
ARALATI AL B FIE T BEAEHCY) , PR E T B2 U A
R AE 3 43 B A] 345 Fr.1-6,Fr.6, £k et (1% 25 K ODS
S FE (4> B 15 5] G1.G2.G3;Frd SRk (i, &0
Yot - FH AR FE VR , SephadexLH-20 4tk 345 G5.G6 .G7, H:H
Gl Ml 1, G6 S ARBRLE A ARIE G RN 4 CTF
Tt

123 LWHARMAIFS Rl AH(EA4),B AL
T R R 10 pmol/L, C 2145 T KB FEZIF W 5 pmol/L,D
AT PEAN SR ERVA R 10 mg/mL, E 20454l 4 - RBET
FIRAIRICILLE ) 10 wmol/L: 5 wmol/L, £ BIHEAT 3 Yk
5, BOLT{E ,37°C (5% CO, AR N T4 ks 5%,
I T ] B A M 531k

1.2.4 ALP EMRIRM KI5 A0 A BRI £k , 202 (5
WiV I INASE &R 3755 2 mL 2 Bk, iR R E S
2% 10* A~ /mL, HEFhT 24 FLAL, $% 850445 4 AHH B i
WAL ML 3R 7 d R FRIE  PBS TR, LA 4%
Z R HRER E 30 min, YEi% 3 UK, BILA ALP & 6055 5% 2% 1
TR 30 ming FEERAEYS PR EL AL 4°CTF 12000 rpm #.0
10 min, JCE 3, IR A 96 FLBR, BEFLIMA_ B3 20 wL, A
BChr Y BCA TAEW,37°C 4 T L& 30 min, B ARR{YL
T 562 nm AT IE RSO G REE T BRSO IR
FrHE B RH A5 A ALP 3 PERINFR , 76 562 nm i+ T2
%% J& (optical density, OD ){H ,

1.2.5 qRT-PCR #&il| & H 4B A B & E & Wnt/B-cantein i B
HERERERIE IS HAM, ik 1.2.4, A Trizol 1 mL
U, $e PR B 4R UM RNA 437, B P ik ) &
A2 cDNA SR J5 AT BE R 1 At L v L DR L4 - ALP i 55
2 (osteocalcin, OCN) Runt #f %% 5% A+ 2 (Runt-associated
transcription factor 2, RUNX2 ) ; Wnt/B-cantein 3 % #H 56 3k [K £,
$5 . B-catenin, #k L FE K F 1 (Lymphoid enhancer factor 1,
LEF-1) 4 g1 11 D1(Cyclin D1),qRT-PCR FIt Y5 15
W 1, 9K ZR N : 5% SYBRGreenl 28 i 10 wL, [-Ji#5]
#J(Forward ) . T ii#5]4 (Reverse )% 10 pmol/pL, Taq fif(3U/L)
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I uL,cDNA 5 pL,ddH0 3 uLo [N 93 CHUAENE 3min, L GAPDH Sy A2, AT RQ=2 A5 B FTA H YR .
SRJF 93°CAEME 30's,55°Cili ok 45 s, 72 CHEA 45 s, It 40 FFFF

% 1 qRT-PCR Ff IS4 51
Table 1 Primer sequences used in qRT-PCR

Genes Sequences of primer (5'-3")

GAPDH Forward: 5~AGGGCTGCCTTTCTTGTGA-3'
Reverse: 5'-AACTTGCGCTGGGTAGA-3'
ALP Forward: 5'-CACGTTGACTGTGGTTACTGCTGA-3'
Reverse: 5'-CCTTGTAACCAGGCCGTTG-3'
OCN Forward: 5'-AGGGCAGCGAGGTAGTGAA-3'
Reverse: 5'-TCCTGAAAGCCGATGTGGT-3'
RUNX2 Forward: 5'-TCTACTAGGCACTTCGTCAGG-3'
Reverse: 5'-GCTTCCATCAGCGTCAACAC-3'
[-catenin Forward: 5-GGCATAGAGGCTCTTGTGCG-3'
Reverse: 5'-TGATGTCGGCTGGTCAGATG-3'
LEF-1 Forward: 5'-ATAAAGTGCCGGTGGTGCAG-3'
Reverse: 5-TGTGTGACGGGTGAGACCCT-3'
Cyclin D1 Forward: 5'-AATCTCCTCAACGACCGGGT-3'
Reverse: 5'-TGGATGGCACAATCTCCCTC-3'

1.3 &FitEFHE 2.1 EAYHEE ALP MM NS R
NEFH SPSS25.0 GEit A At T3 M. 48 K-S K37 & I HLHAMBEEFE 7 d, AU AN0E ALP G (e WL 1, Fhr SR

DO TR GRIAIEE e (vt o) TR, ZHBIE L 4558258, B4.C 4 . D4 .E A4 562 nm P K F OD {2
NEHEBAR R T 2500, PIEEEE LA ] LSD-t K4, P<0.05 /T A 40 ,E 44008 562 nm J K F OD s, B& & T B
HERBGI L 4582 GraphPad PrismS BA4F2:E 4347, 41.C 4H.D 4H(P<0.05), WL 1,2, B E 440 % ALP 7k

* R P<0.05,** R/R P<0.01,*** IR P<0.001, 3=
2 R
o
3
©
>
[=]
(]
=
<
D = A B C D E
| SRR 7 d ALP REER 2 AL 7 d ALP 562 nm KT OD {
Fig. 1 ALP staining results of cells in each group on the 7th day Fig. 2 OD value of cells in each group at ALP 562 nm wavelength on the
7th day
22 AWM EERMERIE 2.3 FKAYHAE Wnt/B-cantein B BEAXERRIAER
B 4l.C4l.D 4l .EZ4iHg ALP . OCN RUNX2 K ik B 4 .C 4 .D 4 .E 41 41)ifd B-catenin,Cyclin D1 & [F &k

KR T A 4LLE 41 ALP OCN RUNX2 JENERIAK iy KFBFHE T A 41(P<0.05);B 41 E 4] LEF-1 JERKKF-
L, i T B4L.C 41D 41(P<<0.05), i 2. BE®T A4l (P<0.05);E 4] B-catenin LEF-1 Cyclin D1 %
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Table 2 Expression of osteogenic genes in each group(xt s)

Groups n ALP OCN RUNX2
Group A 3 1.003% 0.131% 1.011+ 0.113% 1.013+ 0.112%
Group B 3 1.432+ 0.156* 1.353+ 0.135* 1.396+ 0.144*"
Group C 3 1.345% 0.123** 1.397% 0.144** 1.335% 0.165**
Group D 3 1.496% 0.156** 1.303+ 0.174** 1.405% 0.137**
Group E 3 1.751+ 0.174 1.684+ 0.181 1.714+ 0.153

F 7.114 6.552 6.832

P 0.000 0.001 0.000

Note: *compared with group A, P<0.05. #compared with group E, P<0.05.
R 3 &AM Wnt/B-cantein i# BHEXER R RIE(xt 5)
Table 3 Wnt/B-cantein pathway related genes in each group(xt s )

Groups n [B-catenin LEF-1 Cyclin D1
Group A 3 1.008+ 0.103* 1.003+ 0.112* 1.002+ 0.101*
Group B 3 1.355% 0.113** 1.234+ 0.009** 1.283% 0.128**
Group C 3 1.375+ 0.127** 1.006+ 0.106" 1.251+ 0.112%*
Group D 3 1.254+ 0.135** 1.209+ 0.114% 1.402+ 0.106**
Group E 3 1.503+ 0.127 1.428+ 0.183 1.531+ 0.201

F 5.098 4.552 5.220

P 0.033 0.042 0.028

Note: *compared with group A, P<0.05. #compared with group E, P<0.05.

3 PTig

ARG EE B R B 2 EZ . R R
TRAMG IR S50 T BT BT 9 SRS R B | 8 R e 2 A
HE U B RN 2 Bt 2 R BB B
AR, B OB IR RCR M, BMSCs & —MTEE 5
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ASNEMLBAGIR, I Bk 41 27, 38 5 2 ) S Ak RN 7 e ) 1
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Pl N AR 7 AR PR T R R R R I R R Y
R, BA RO LR B S R TR, IR IR R
FHZIA, BURZ LRI £ W, B b i B e 3
YRR B4, e B 0 A R B 38 2 B T b B B B o LA AR T
PEREZEY T M, RS RAEHGE, A T DA R
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F ] DR R SR 26 KRR e,

AR R BB B B ER Y BMSCs #6414, I 43
S A B TR 10 pumol/L, KR FEZRIFT 5 mol/L, Frivgh
SHER S VR 10 mg/mL, AR - R B R R IE A W IR (10
pmol/L ;5 pmol/L) #4775 T i B 1t A2 , [Rl B i 37 25 X B4 .

R L IANNIEFR 7dJ5,B 4 .C 4 .D 4 .E H4uifl ALP i
TR EST A 4LE AR ALP G . ALP J2R0H 40
PIFHIBRER 2 — , T AT B2 Beas B A ) D BER RN TG P,
5T, ALP HAEYEILIE R, e DU SEESEh 7 B
FITTARL,  H RxF B RS R 2% K B BMSCs 75 5B
BIFE FH 2208 B = AR DGR3 o ARBFFT s S R, TEiemh je 1 R
FRECZE AN B AR A - AR RIR AL
755 BMSCs s, (HM 1 - RBREZIRAGE RIS T
ALP {75 S BV L B

ARG 3% 45 L A0 i A i L TR B a8 I A T T T, 485
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