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The expression of p-AKT, eNOS and iNOS in the process of ICA promotes osteogenic differentiation of
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Abstract: Objective To investigate the effect mechanism of Icariin (ICA) on osteogenic differentiation of bone marrow stromal cells

(BMSCs). Methods Rat BMSCs were isolated according to plastic adherence and identified by flow cytometry . The mRNA levels of
alkaline phosphatase ( ALP), eNOS, and iNOS were detected using quantitative real time RT-PCR. The protein levels of ALP, p-
AKT, eNOS, and iNOS were detected using by Western blotting. Results More than 95% of the 2™ passage rat BMSCs were immune

positive , with less than 5% were immune negative. The result showed that 10 ~ mol/L ICA could significantly promote the expression

of ALP (P <0.01), while the expression in LY294002 group was lower than that in the ICA group (P <0.01). The expression in ICA
+ 1.Y294002 group and control group had no significant difference . The protein levels of p-AKT were similar to ALP. The expression of
eNOS in ICA group increased (P <0.01), while decreased in 1LY294002 group ( P <0.01). However, no significant difference of
protein level was observed between ICA group and ICA + LY294002 group. Conclusion ICA promotes osteogenic differentiation of
BMSCs, and the PI3K/AKT signal pathway is involved in this process. AKT is located at the upstream of eNOS. eNOS and iNOS both
can affect the process, while iNOS may play a major role.
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1.1 SEshY)

150g /A7 Wistar HERR, W A H 7 th BE 2= Be SPF
R SR oL, ) A A IE S SCXK (H)
20040006152,
1.2 K5

DMEM 15523 ( Gibeo 23 W) ; Fr EJR 4 1L 5
CUMNBGHEEAEY) TREAR]) s AR (P E 250 A
Yl G E BT A > 98% ) s M ZEKAN | B-H M
BREN PUINIMER (| ASAP) | JBitE I ( Sigma 2AH]) .
RNAiso Reagent . JZ % 3% X 7 €& ( Prime Seript
reagent Kit) , SCH % & PCR i/ & ( SYBR Premix
Ex Taq 1) ,Easy Dilution FBEIM [ TaKaRa 2>
A, 519 H TaKaRa AwR#IHA K, BCA EHE &
W & B R A, R 2 s BEPLIA INOS
W H 22 E ABeam A W], e 2 safEPLIA ALP p-AKT,
eNOS Il [ 3£ CST A w] /NRZE SR B-actin
PR E A R AR 1 L E BT A/ L E BT 12G 1
LR e A 4)/A 7, PVDF I [ 35 [F Pierce
SIS
1.3 FEUER
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{5 B AH2E WA A B H A8 OLYMPUS /A |, 585143
SEGCEETH AN & 205 R R O ML A 72 [E Heraeus
N, FACScalibur i 23 40 f9{% ) B 3% [# Becton—
Dickinson 723 F) , 25 [ 3 B LUK 25 B B BioRad 2
A, SER SO i PCR AU H 36 ABL AH],
2 AE
2.1 B RESE AN RSN ES

YEFH 150 ¢ 2247 1Y Wistar K BB BN E 5, 3
B R, JH DMEM 8535 55 (5 10% WG 2F i
) PPUEERE I, WO AN MBI, 150 H Y 41 R i
TS 2 0P 240 ML, R R IR 2 1.0 x 10
A/mL, RS FR,37°C 5% CO, WAREEE N E 3%,
72 h e — YW, 1 4H A I LIS 80% B,
0. 25% BREH AL, AR EE L0 1 x 10° 4/
ml 3R TR AE 37°C 5% CO, At ARG 444 F

TR SR, B 72 h e — YRR, K557 2 40 Ml
JZ)5,0. 25% BEERE AL S 2R 3] P2 AR, Fr K
ESEE S ety e ) =R EAIL /L DEL LN
2.2 KBS I T A0 ) 2

B P2 XK , S5 PBS #hse Mk
533 PE FR1E ) CD4S HLIRF CD9O ik FITC
FRICHY CD44 BT bR iC B 5L 0T 41 A, K 40 A A
210 ul EIRFLARR) PBS b T E DG E 30
min, 0% 19 PBS %% 3 i, & 5 ATA 500 pL
PBS, i A I 4 A A 2EEE . CD45 Fi CD9O0 1Y Xt ik
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XA DL FITC Arid P/ R TeG 95 8 1Y 41 i AE
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2.3 EES TR T
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M=y, I BRZH (CON)
2.4 RT-Real Time PCR
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JHi& % RNasefree 7K ¥ fi#f5, Tl OD260 , OD280 F
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wl PCR AR 2, SEA 2 8 5 PCR 9 [ g 4% 4
H7:95°C FAE M 30 5,95°C AL 5 5,60°CiE & 31 s,
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ACH PATE I AN Rk 5, 518 g 1 i
7, i TakaRa 28 B FHA L,
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mmol/L Tris-HCI, pH 8.0, 150 mmol/L NaCl, 100
mg/L PMSF | 1 mg/L & FIBFAK 1% nhiE - 20,
0.5% KA MR 1% SDS) ## & 30 min J5,4°C |
12000 rpm #5.0> 30 min, B34, BCA BV FIE i
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%1 Real Time RT-PCR T 15149751
Table 1 The primer sequence of Real -Time RT PCR

Gene GeneBank No. Primer sequence Product length/bp
GAPDH NM_017008. 3 Forward 5'-TATCGGACGCCTGGTTAC 3’ 140

Reverse 5'-CTGTGCCGTTGAACTTGC 3’

95°CAEPE 5 min, % ALHUF 20 pg A AR, &
10% SDS-PAGE HLUK /MBS J5 , ¥4 45 1 ii 5% 7% 2 PVDF
-, 5% NG A iR B A 2 h, —HL 4CIFH (1
1 000F% B8 ) 7% ; —Hi(1:5 000FiBE)37CHFH 2 h;
BT T — - SCHHT PVDF 1] 4°C T2 1Y TBST
T 3 UK, BRK 10 ming X6 F RN ZE SR | K R (6
H Image—Pro Plus 6. 0 K /FFHFIE , HE =K, IF
G T BT
2.5 GiilEAr

P R LL x £

PEEAT R R 5 2200, P <0.01 Ul i & 2=
5,P<0.05 fREREER,

3 #£R

3.1 KREUHBEILFRANRIE SR

K38 72 h J5 1BMSCs M BE A K R IE (K
1A) s BB 3R PR S vBMSCs 4 it 41 W b 42 5
WIHLARIE N £ (B 1B) Bl K G = = Ab 2
(K’ 1C)

1 AR o A M 25
A B BEE AR RN RS 3R 72 h S WREZA N ( x 100)  WBE SRR = MIE B 8B T ACE BESE BRI ( x 100) , KA
FERELIKARIE o ;€58 T AUEBESE BT ML ( x 100) , Gl LIRS , %5 4R S B2 A RDR
Fig.1 Morphology of rat marrow stromal cells at different stage
A Spindle-shaped rBMSCs after 72 h of primary culture 100 x ; B: The rBMSCs at passage 2 100 x ;
C. The rBMSCs at passage 2 100 x

3.2 P K R BE AL T A i

P12 P 7 St X 4 R O 2 L AR
55 AR K B B 3 T 40 i 2R 3k CD44 1 CD90
(CD44 5 CD90 ¥y 56 0 40 i R 1 A e ) K
T 95% , MMz ik CD45 (CD45 S Ifil 2 41 i % i b
1EH) /N 5% , W] LAUEBH K5 55 00 40 M R o2 o e
SN , 28 B ER AT 2B R S0E
3.3 PRGN

ICA 417 ALP 3 R 3k KF- . 35 5 T CON 41

(P<0.01) (18 3A),1Y294002 £H 5 %t FE2H G i 3%
Z5E T ICA +1Y294002 41363k B FH{ET ICA
(P <0.01), H5XFBRZIH 1L.Y294002 410 8 3 2%
5, Ut LY294002 5 ZE ] ICA 445 ALP EER 3R
K TEPE , 2B PIBK/AKT 25 7 ICA &
B T 4 L BB A R

1 3B FHALE ICA 7T 2542 55 eNOS 7£ 24 h 119
FIR(P <0.01) , 025 A BH BRI 25 fl T AKT
(285 ,eNOS FIB AL (P <0.01) , HE/R7EM
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Fig.2 Cell purity identified by flow cytometry

A. CD44—positive cells were more than 95% ;

B: CD90-positive cells were more than 95% ;

C. CD45-positive cells were less than 5% .
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Fig.3 The gene expression levels in BMSCs using RT -PCR

A: ALP gene expression; B: eNOS gene expression; C: iNOS gene expression
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Protein expression of ALP, p-AKT,eNOS and iNOS are examined by Western blot
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W™ P<0.01 vs XJHE " P <0.05 vs Xd‘ﬁﬁ;AA P <0.01 ws ICA,AP <0.05 vs ICA

Fig.4 The protein expression levels in BMSCs using Western blotting

A; Western blot examination of ALP and the relative optical density of ALP were measured by Image Pro Plus 6.0; B:

Western blot examination of p-AKT and the relative optical density of p-AKT were measured by Image—Pro Plus 6.0; C:

Western blot examination of eNOS and the relative optical density of eNOS were measured by Image Pro Plus 6.0; D

Western blot examination of iNOS and the relative optical density of iNOS were measured by Image Pro Plus 6. 0

™ P<0.01 vss CON, “ P<0.05 vs CON, °
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