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[(BE] BB KT P HF&F5AT MMP2/EGFR @354 % vq ik B oA = AEAALH . ik s F 4
oA 6 4B, A R AR, B AW, H A 30 ng/mL # TNF-q 3 /&% ,C 48 H A MMP2
FTUEG.DAFMA U AL hFE EAFMA 1004 B 0hE . Fu AmA MMP2 4% 8 T#HE
SWAthhit, REMNTEUATERETEORART, ER.BAK AWM A THANE I H,
Fa@ s Fo (LA 22.97%) . DaLF & F GO-Gl ehmpek V. .Shemek %, Casd
ERK2 #= Bad £ 2 F &R V. ZF A%+ FEL(P<<0.05), DA E BA %, EGFR 4% M T %,
ERK2 & E M A ¥/ .m Bad & F LT, ZFH A% FENL(P>0.05), Fai+ EGFR Rk B F %
ik, 2 A %t F &L (P<<0.01);ERK2 #= Bad 8 B3¢ Hm, 2 F A 44t 3 & L (P<<0.01), &it
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Abstract Objective: To observe the mechanism of Qinge prescription regulating the apoptosis of osteoblasts by MMP2/
EGFR signaling pathway. Methods: Osteoblasts were divided into 6 groups. Group A only added culture medium. The
30 ng/mL TNF-a medium was added in all group except group A. Then, group C was added MMP2 recombinant protein,
group D was added 5% drug-containing serum, group E was added 10% drug-containing serum, and group F was added
5% drug-containing serum after intervention with MMP2 recombinant protein. Finally, the apoptosis rate and signal pro-
tein level of each group were measured. Results: The number of apoptotic cells in group B was significantly higher than that
in group A. The percentage of apoptotic cells in group F was the least, only 22. 97% , while that in group D was the least
in GO-G1 stage and the largest in S stage. The expression of ERK2 and Bad decreased significantly in group C (P<0. 05).
The content of EGFR decreased slightly, the content of ERK2 increased slightly, but the content of Bad remained un-
changed (P™>0. 05). The expression of EGFR in group F was significantly decreased (P<C0.01), and ERK2 and Bad in-

creased significantly (P<C0. 01). Conclusion:In this study, only Qing’e prescription and matrix metalloproteinase are used

simultaneously to reduce the expression of EGFR/ERK2/

4 H T 2016 4EEE S A (L) R Bad pathway protein, osteoblasts lost apoptosis and promote
(FAA I 2017-2 2 osteogenesis.
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REVAG 5 3B 1 PR Uk 55, B a2 ol B2
5 40 ) R R B A R TR B R Y OGRS i F
R H MRy OB AN AE R R IR AR
HEEMHAHL T, BA R EXT4&EE AR 2
(MMP2) Fil 5% Bz HE K K 32 4K (EGFR) & 1 3R 35 1 1
FHH RPN TS 2E . AR R H R OF T BUs .
A DA 530 B AR L USRI T B O
M /E I HLEE

1 #R5RHE

1.1 SE5zhY)

WP BUAE: Wistar KL 6 H KT EAE 160~170 g
Z[6] , Hy 1 A6 48 52 5 3 W Bk 5 v o0 2 43 15 AT IR
SCXK (%) 2008-0005. 2 ¥y 4] 57 S 5 3 452 A 1 4% IR ok,
DT H B R B A BbR E FRUAT .

1.2 SEE 2 Roaad )

B AR UMRI06 , A2 Rl 4 R 2 i A B B vh
L 5S¢ By 28 42 fit; TRIzol (Invitrogen, 3% [, it 5
20141807) ; TRAP Jiff 4+ {5, 2k ¥ & (Sigma Diagnostic,
USA.L4t5 20141509) .

1.3 SE AU

FAC Sort B! 3 = 40 g {¢ ( Becton Dickinson,
USA) ;DA7600 PCR AL CHv il K 2 35 % JE TR I 1 A BR
oL ED
1.4 i
1.4.1 HEH MMP2 & F# 6l & fkm - Ll pGEM-T-
MMP2 Joki AR 4% B A EcoR 1, Sal T PIREGEHI 7 51
) MMP2 %[5 | Bt 47 PCR 473, B| %) K. 5-CAG-
GCTCTTCTCCTTTCACAAC-3; 5-AAGCCAC GGCT-
TGGTTTTCCTC-3. # B Ffi B 5 19 8L A, ANTP, pfu
polymerase buffer(10 %) , primerl, primer2 £ 1 pL,
pfu polymerase 0.5 pL, /K E 20 pL. W45 K )5 . B
I Taq BAEE 0.5 pL.72 CHUE 10 min. ML
V)5 o ffH EcoR T, Sal T 99 A B £ 9 U1 i X} PCR
R B M pGEX-AT-2 g AR 7 %) . [t PCR g 1)
HB. 5 pGEX-AT-2 ik Be iz, KRN
pGEX-4 T-2 # & A Bt 1 L, MMP2 3 J H- Bt 3 L,
T4 DNA Ligase 1 ul., T4 DNA Ligase Buffer 1 plL,
PR AT 45 S 0L o Al 42 Bk, i U0 R0 I IS AR A
% pGEX-4T-2-MMP2 & 41 i ki .

Fik 5aifl o E 4 ROk pGEX-4 T-2-MMP2 #%
TN Z SR AT 3 B bk BL21 40 i b, 2 B 63K
IR IR AE .37 TR IR, W A By
FRE DR R . PR S A, A ER A G &R
7 AR A s B0 IR UCUE DR AT Y08 S R K
M. =& W% ¥ 25 p /) Thrombin i i A #|
500 LAy 1X PBS #1, iR 4] J5 it % Sephorase4 BGST
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L EBERE D4 CEEmahid k. WH, & SDS-
PAGE I 46 B J5 i A H i 4326 . — 70 CLRfE.

Western Blot # . 4aifb T H 2 10% SDS-PAGE
UK E » SEAT L, T AR S TR 4T 4 R B 48 5 min 13
Ve A E RO A bt B MMP2 $ipik, 4 CHgEFH it
. TBS ¥k 3 W EiRIEHE 2 h, TBS 2 vhifi ik 3 K.
B 10 min, K 5 T % BCIP/NBT 19 44 (4 . 78
FER A,

YE 22 10% SDS-PAGE i jk A HE I Yt
S i TG 1 7 B, #5147 MALDETOF AR %5E
1.4.2 g0y & 25 M0 & m i mIRCER
25 ) (2015 RO EER A Wy FE 259 .0k A TR
B BERE T 2 25 Bl = I % . i IROK BTUE T I Uk
Wedi iU ZE T 0.4 g A2 RY25 . WM T4 H

PEICIE & METE Wistar KR 6 H, 3 {4 3 1w BT 55
W) 10 A5 SRR & L BU AL 4 mL/d & Az 3 Eh K5 W
H o JCIEZE 2 Y ][RI BE 2 ho BRIEESR 0 ML B IO

T R
L5 SR sbnilE
LS. 1 ACR 208 o rg R s R 0 A o A

7855 5% KOE ARG il s B A B RS ol 6 4, A 2 AR
ISR A B 2= F YA 30 ng/mL ) TNF-«
B 2w AR5 C TN MMP2 F4H 5 H . D 4/
A SV 25T E A A 10% & 251035 . F 418
A MMP2 B EA TG 5% & 25 M35 . A B 55 5
SRR SR UE S C e o  UEZY R e S RIS = R 3
JLVR BE V2 CWERE S 1 hy B0 KB OB ML T
T AL PR BE e 0 08 ) 5 0 U A BRSO . )
R T A G PR T 0 R E H A R K
CellQuest FRAF 5 AL 22 £ A i A 53 32, SE 0 i &
3 W

1.5.2 WUH M G S E RN E RHE
4 il s% 3 2 i (Polymerase Chain Reaction, PCR) il
& EGFR,ERK2 #1 Bad 7K mRNA #ik/K¥F, £ 5F
mr.

A Gl 56

R4l GenBank A7 17 51 Fi i i i ) 548 L F UiF
519, i Invitrogen A FE A, 1P FIWT .,

EGFR; 5-CTCCCCACCTTGAATGAAGA-3,
Bt K JE 545 bp;5-ACTGGGTCGCTTCTCTTGAA-3,
R AGREE 57 °C.

ERK2: 5-CACCCAGCCATAAGCATTAC-3, I
BKE 209 bp; 5-GCCTTTGAGGTTTTTGGTCA-
3,1B kIR )E 60 C.

Bad: 5-ATCGTGAGCACTACATGCTA-3, i &
K JE 328 bp; 5-ATGGACTGTGGTCATGAGCC-3,
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IR JCGREE 65 C.

practin: 5-CGCAGTGCCTGTCGATCCCG-3, K
Bt K B 308 bp; 5-ATTGGTCGGACTGATGAGCC-
3B KRB 62 °C.

B il 20 i RNA

FEBR LB W 7840 VR T AR A Trizol
(1 mL/10 em®) Fl = G4 F BE AT B 0 U8 0 S5 19 I 72
SAHEAT .4 CHE 10 min, 12 000 r/min 8.0 10 min,
A BETH IR VT TE Y - R & DEPC K1Y 75% £ B
VS A A0 OO BE T E A260/ A280.

C #l4 <cDNA

HALI S RNA () H & L 38 i PCR U, Kk
$# 25 C°F 10 min,42 *CF 50 min,70 ‘C'F 15 min %%
AT S5 R T —20 TR L LAE Y Y.

D RT-PCR

FUEG ST ¥ cDNA B MR S I A Ao AR & fiff
FH 2B 22 it PCR A # BB 252 : 50 “CF 2 min,
95 °CF 10 min,#kJ5 95 CF 15 5,60 CF 30 s,4k 40
AR . W G779 5 pL UKW 58 254, 16 R F 4
A X R B H
1.6 Siit* ¢k

B i SPSS13. 0 B4 Fr 25 R H T+ 3R
N, P<C0.05 2R A G L,
2 &R
2.1 THmHEH MMP2 i) SDS-PAGE # Il &z West-

ern Blot X %E

M1 3Rk E  aifkf5 i) MMP2 & [ 4l 5 35
B 29 95 % LA B AR T K /N MMP2 3Rk i)

B MEAFEAMITERE

MMP2 4t f5 i) SDS-PAGE &
& Western Blot £

2.2 P T R A A T R 2

F1ERUL.BAS F AMEL AdBEHm, 25
G258 L (P<C0. 01) , i BE 41 fifg J& 301 2 7 43 47, B
HEZ AT GO-G1 ] (IR IEHI-DNA ZHl5ii); 5 B
L ,C 41.D 41/ F 4L 4bF Go-G1 #i 4 i ¥ & 2%
Wb, E R G E X (P<<0.01 ) ,C #| F AT
SHWIMAM M A B ER S, ERASITHE X (P<
0.01) , LA D ¥ E M . E 4/ F 40940kt + G2-
M i s b, 22 R Ge it 2 B L (P<<0. 01 fl P<<
0.05) ,

A gL ERMMP2EH
B 1

x1 HHEAVNHEBEARBAEMERGLY
2H 5 BToR GO0-G1 G2-M S
A4 10.620+1. 252%* 52,6570, 746%* 12.842-+0.510 34.50240. 663%*
B4 40. 33542, 28144 60.122+0. 784 12.853+0.535 27.028+0.039
CH 39.102£2. 36944 56. 208 0. 6964% * 12.02040. 632 31. 770£0. 390%*
D4 29.057 41, 401445 49. 7500, 7834%* 11.13540.511 39. 785+ 1. 4554%*
E4 36. 76241, 70144 58. 5581+, 28544 9. 7670, 64944 % 31. 6750, 849%*
F 41 22,4671, 086AA** 51,6431, 066%* 14. 91040, 7584% 33.497+1. 285%*

WU S AHHE: AP<0.05, AAP<<0.01. £4 5 BA L. % P<T0.05,% % P<<0.01. 5 A L. WT- R AN BEF 4
MK R 72.49,69. 51,40. 05,62. 33 Fl 35. 07, P {HHKIK K 0. 004 9,0. 005 5,0.007 2,0.005 8 Al 0.008 8. GO-G1 # t fi\ C T E
AR R 18.09,22. 74 F1 38. 91, P {HAK WKy 0. 041,0.032 F1 0.008 1. G2-M #fl  fif E 1 F 414Kk Hy 39. 02 F1 21. 54, P {H KK
90,007 9F10.035. 5 B &L I T-F A,D I F 4 ¢ MK N 89. 91,48, 06 I 53. 31, P fHH Ky 0. 003 1,0. 006 9 FI
0.006 1. GO-G1 # ¢ fE M A,C.D Fl F 24K K 42.61,39.11,56. 77,37. 01 J% 48. 02, P fH# ¥k g 0. 007 1,0. 007 9,0. 005 5,
0.008 5% 0.007 6. SHi ¢ f A.C,D,E Hl F 414K K 69. 44,54, 02,75, 81,52. 91 }&% 67. 07, P {E KK K 0. 005 5,0. 006 0,

0.004 7,0, 006 271 0. 005 7.

8K T7 Xk S A T 30 9 4 1 5 R

P2 S 2% 2 s A0 T BT IR AL R IR
GO-G1 W2 M 73 73 3 3 i (0 0 2 O T2 400 ML 7 20 %
WO RIS S WA [ 7 L 40 sk g G2-M 3

2.3

MM Esr%, RE B4 AABEML . £HA259
TR - 400 % R 943 A A T B B R[] D AN i &
AT S WM A A T GO-G1 1. F 418 T 40 i fi
SR 22,97 %.
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2.4 NCH 4N A R 56 PR A

Kl 3 FE 4 $2% . F 4 b EGFR & & 8 Bk T H
AEH 2 RA G X (P<0.01), ERK2 il Bad
SERETHRAELEA. ERASIT#FE L (P<0.05),
FREITT A MMP2 25 (54 1E X 40 i 5 5
R AU ROl AN AT EGER, i H 3%
K 51 I ERK2, #4385 A %% N Bad, #4076 T A
T B85 T 20 % B T

R D AL E 411 B 25 9 vk B 3 i, EGFR & &
MK R B, ERK2 & 5 S AR KK L I Bad & 2 K
A5 BTG L (P>0.05), BUHEAS b T HL
P v 24 13 T RE R 4> 25 A A EGFR A 2R E

A B C D E F

A A — - —

-q-

. M AT s . — co— Actin

R

B3 BEHEESERES RNA RIS EEREKE

3 itig
300 SR R 24 Y A T B B

FIN G Sl I EE I U /A PN 1 D 7 A 71 DS
UMRI106, B A7 ) — Fe s 2l e g i e s o [l i R
FH AR 25 MR IR Bl 4 » Al BBOCH: L 38 1 S 5 28 1 39 R - sk
5 BEALIEE T rp 2R AR W B 55 5 SR T R 25507 Y
e (1L J 0 A R

EGFR

{40 - ERK2 (335 . R BB A% N Bad 1Y
& T A8 T BE VR R R E .

iMmH CHFA¥uin MMP2 & (1%, b C
40 EGFR ${li#£ 1 2247 . i ERK2 F1 Bad 23k &
FREAL . ZRA G R X (P<<0.05), F4H EG-
FR ZRBEFM, ZRAGHITFE X (P<0.01);
ERK2 Fl Bad B i 3% fin, 22 5 5 it % & L (P<
0.01), KB MMP2 7£ Ff s fin 4 Jf i, Ot 1 2 A
HFESEENRE RAERTRNSE T4
I35 41 IS L 45 53 26 35 19 40 i 4 EGFR, 41 fifd i
ERK2 F#% W Bad 45 B & 2l 28, HT 98 7 17 F fe ik

— s——— @ ERK2

EL TN

1.80

1.60

140

120 mA
1 1.00 N g
F0.80 =D

0.60 "E

0.40 F

0.20
0.00

EGFR ERK2

Bad
4 BE=ANEEEHQ WBES Actin fJLLE
(BERESEAN AR FH

TR TT Al LA 8 40 e A T

AP T2 Kerr Il Currie Wiy # ¥ T 1972 4
P Z a0 M A LA TR PR L B L 4E P N R B R
SE B DI R 20 E S BE T AR R g R
Wi — o R A9 2R 15 S S RR AT 1 72 0 L2 A A
ZEL U i E A0 B A DI RE R R B DT AR OC . R 40 i
T M 3 B v E B S g W S . e B A AR D B

3.2



HE PR Ak 2018 4F 11 H AR 26 B4 1134

B DA R R AN R T I 4 8 1 R A ad
FRE L A0 BYE T S A I R O =X 4 B3R
B2 R Gy A WAL T E £ 3k i AT, ds R T A8 M Y
DNA & 88 FIE® A5 A0 & 5 09 B2 38 i 2%
i g R = O A R N O T A N
SR DA F ¥k B 4H A0 20 M 1 800 3
A JCH D2 B I T E A B R T AT R R A
240 P 0 T L 2 W e R B O T v
BB R L . A TR AR S S k. — 2 W LAk
2 R 2R A S A0 M P TR B R R AR R AR TR R
M) 240 i 2 1 P BB T B2 L R R B Sz M L i
P T BLAT G RN R AE B S Sl R L
AN R TN A M PN B A M AZ P B2 i DNA
G Sk Rk T AR DLESF SR
25 I35 U8 N5 38 5F MMP2-EGFR-BAD 3 B T4 41 i
(08 T I R A R . TR B K B ok EE T
TR o R H 200 A O T AN TR A S e T 24 B 40T
T . B AR SO i i E I AT T AR
3.3 TRy A 0 20 O T e A e

2 A 30 2 20 R S 0 4 2R 45 R 2 (8] 3 Bl ik
R, gy Ay 20 i ) 0 R 22 43 24001 (ML) L e 4
P ) 3532 GLCDNA & sai i) . S(DNA & i i)
i G2(DNA & iU WD . 5 GL Wit fF ik A GO
(#1EA) . GIA 1 GI1B &M, i G1-S-G2-M 40 i ik
G . i i A A 2 GO/G1 .S Wi Fn G2/
IV 300 230 L i %) 240 Y L £37) 44 DT 20 ) 30 O BEAG 25 )
s AW A C 41.D A F 4iabF Go-Gl
A H 4% B A B, 22 R A gt L (P
<0.01) .M D.EM F Al SWH B BHWEH
WEERIN . 2R A G IEE L (P<<0.01 ) L, D4y
Him . FAHARZ., EAMF AT G2-M i)
A B2 E YD, 22 R A ST L (P<C0. 01
F1P<C0.05 ) o 2441 Tl £5 2 %F 240 M S 491 DNA 11
SN B o 24 A B AR, Jett A T
BEAZ RN SR MR T S EEMK LR, & E%
W ZR B I R AIE 2 40 i SEL 5 7 200 i ) AT 1 e — ek A
HAHEFT . Steeland ZE2Y B HEK TNF 19 41 s 55 1
(73] 248 S S0 AR O 4 ik G133 mT 14 i 4l B HR BT TNE £
M. 8546 LNy 5 T Hid g - i &5 28, e s h
252807 1 v LAARHT TNE AR H L A2 4l 48 A i 25 GO-
Gl PR T RS - AT — 20 B E 0 e DNA &2l
2R T AR T2 00 3 24 4 440 A R 4 0 R A R 3
ik, [ R I . G 25 ) ik B AR L T Ak 4 R S8 B
BB AN [A] o 5T 4 2 1 Bl 2 e 24 13 3K 5 S I nT A
MR B GO-G1 PR T kA G2 33 H M A9 7 3%
A & 25 13 T 4L {2 iF DNA & 3§l 80OR B b
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3.4 P25 M X BLE 4l MMP2-EGFR-
Bad {5 5% T 19 i

Bad J& T Bel-2 S A « 18 i3 B R b — £ iRk
B4 8 3 1 3 5 SR K P L R T 2 AR ) 45 3 R
ik HUUA T A Bel-xL A Bel-2%, 0F 58 3 k& AN R
HIME 5 TR R (ERKL L 2) 2 AL A 40 i 4 98 - 3 % vh
T 9 R QB A L 0 AR T O B R AL Bad
HEH BRI S B9 Bad 5 4k T R I8 1 A OGS
o [ X 07 () BT T R R R T EGFR AR
H ERK2 B _EUHE 520 5 il ad v 25 2 07 & 25 103 1E
MMP2 - FO6 i 40 15 538 6 2R 3R IA W] ok
il M A0 4 EGER, 40l 32 3% . 306 I [ ERK2 %
B A AR Bad 3 A IE BT T 3 50 A A
EH

ARSI B 7 v 2 225 1O T A B R 2 O
TR T 2 A 100 o 98 T o o T 2 Wk R A i a5 A 4
i 94 T P A 2o A v o LR B — B T — 25 3 Rl i
FR 25 PR BE % A i e LR e 4 215 R AT 05
AR ARG 1 Bl e ) 38 B 51 DR B SR P AE 19 B Y 26
WIwE e 348087 S g% o [ I AR B A BRI
R o <5 Jis 4 1 8 (] B 1 T I EGFR-ERK2-Bad
A A L R R AR A O AR e
LR B R . T — A R A
)R e N L A R RO SR Y e = TR VA
i 224 RIS T IR ST BE M S A,

S &
(1] %, B B AE (M. B b R BR AL
2011:48.

[2] Chen X,Wang Z,Duan N,et al. Osteoblast-osteoclast in-
teractions[ J |. Connective Tissue Research,2018,59(2).
99-107.

(3] JHWNE, WU AR5 55, 4. 5 77 Al 0T 0 dh) Jl 2 240 e 3
TR SR AT T LT ], b R BB A 2R AL 2004, 10 (4) - 69-
73.

(4] 2=, dl sk, 10, 5. b kb B g 25 0 1 191 25 34 RO B
A0 14 5 LA & MMP3-OPN 38 i 8 (1 &35 1 o se [0,
B EREZ.2016,27(7) . 1610-1613.

(5] AR AR . TEAR 55, T WAL 26 28 )5 1 0T P A
HEE B EY LEmE A m ] hE b
Bk 46 ,2016,24(1) . 21-23.

(61 JA)™ 3C, I A o PR AR 55 IR 75 1k AL X 48 28 5 i o i A
A B BB AR B W RIS MGP K- 1 5 T
L) P E R EEOR 2R, 2016,24(3) - 4-8.

(7] EBR. A M 55, 75 OUN 48 28 )5 1 0T A AE A
L35 9 R A7 S AR O 20 i R B 43 1, B-BE 4 1 KO B
FE sz L], rh B o R R A4, 2017,25(2) : 15-18.

(8] E A, oK &HE, 8% 2%, %, Bel2 fg¢ # UMR-106 4f ff
BMP-2 ,OPG &3k B Ah B {035 1 Jr % F 52 [T, o [



BB AN 435 ,2018,24(7) :841-846.

o), AR A TP 2l IV 2 3 O R AR B S AL LT ] v
P 251515 2011, 9(6) : 24-25.

BR PR LBl R L A T2 LY 2 B A AT Y kLD .
A [ S 56 5 ) 2R 4 . 2011,17(10) £ 266-71.

R SRR, BRI AN B IR (5 X R T
MC3T3-E1 4 i it it 43 Ak S = iz ma [ 1. i 2 1 B2
[E25,2017,28(12) :2820-2822.

AR5, TR AR R R A L AF L S B S R AN e T
FHOC microRNA 22 5 23k K 4y v [T ], v B 4L 8 T 72 oF
5¢,2018,22(8) :1149-1154,

SREHH, E A2 WE RS YRR T X R R R
éﬂiﬂ@iﬁﬁ\%%*ﬂﬁﬁﬁﬁ’ﬂ%ﬂﬁ [J) I AR BE 2, 2017, 57
(28):16-19.

SRLLR T ANE T 45 22 A LI 45 CxA3 X 1L 375 7
B S MC3T3-EL 4 g r- ny SRy 4R LT . *‘#EP[ZZE
#T,2018,36(5):1071-1075.

TAACRPHIE L Bl . T 25 58 07 BE A I RL T 3 PIS-K/
AKCT {553 8 5 1 2 A B O o L ] v T 4 O o A %
7,2018,24(7) . 874-878.

BTSN PSR AE YR AR I R AL I
PI3k/ Al 38 % 9 0 B H 20 B 09 98 T 007, v B o S %
W5,2017,23(1) :1-5.

Liu S,Fang T, Yang L, et al. Gastrodin protects MC3T3-
E1 osteoblasts from dexamethasone-induced cellular dys-
function and promotes bone formation via induction of the
NRF2 signaling pathway[J]. International Journal of Mo-
lecular Medicine,2018,41(4) :2059-2069.

KB BRORER  E N S5 (RN A 24 1T X AR A B
/0N ML 200 6 ) 5 e [ ], R HE v B2 2 2% 3K, 2006, 23

Chinese ] Trad Med Traum &. Orthop.Nov. 2018, Vol. 26,No. 11

(1):51-53.

Farley JR, Stilt-Coffing B. Apoptosis may determine the
release of skeletal alkaline phosphatase activity from hu-
man osteoblast-line cells[ J]. Calcif Tissue Int, 2001, 68
43-52.

[20] Jett JH. Mulecular cytometry[]]. Biol Regul Homeosl A-

gents,2004,18(3) :352-356.

Steeland S, Van Ryckeghem S. Simultaneous inhibition of
tumor necrosis factor receptor 1 and matrix metalloprotei-
nase 8 completely protects against acute inflammation and
sepsis. [ J]. Critical Care Medicine,2018,46(1) :67-75.
Fuyjito N,Sato S, Tsuruo T. Phosphorylation of p27 Kipl
at threonine 198 by p90 ribosomal p rotein S6 kinases(RS
s)promotes its binding to 14-3-3 and cytoplasm is locali-
zation[J7. J Biol Chem,2003,22(6):9666-9670.

Abdallah BM. Alzahrani AM, Kassem M. Secreted clus-
terin protein inhibits osteoblast differentiation of bone
marrow mesenchymal stem cells by suppressing ERK1/2
signaling pathway[J]. Bone,2018 110(2) :221-229.
Urbanek K, Lesiak M, Krakowian D, et al. Notch signa-
ling pathway and gene expression profiles during early in
vitro differentiation of liver-derived mesenchymal stromal
cells to osteoblasts[ J]. Lab Invest, 2017, 97 (10);1225-
1234.

] Ding LZ,Teng X.Zhang ZB,et al. Mangiferin inhibits ap-

optosis and oxidative stress via BMP2/Smad-1 signaling
in dexamethasone-induced MC3T3-E1 cells[ ] ]. Interna-
tional Journal of Molecular Medicine, 2018 41 (5);2517-
2526.

Ok A% 8 #1.2018-04-11)



