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Abstract  Objective: To study the effect of Ginsenoside Rgl on integrin pathway-related factors of osteoblasts induced by titanium
particles in vitro,so as to provide experimental basis for the clinical application of Ginsenoside Rgl in the prevention and treatment
of aseptic loosening of artificial joints. Methods: The osteoblasts were co-cultured with Ginsenoside Rgl and Ti particles. The con-
tent of FN,Col-[ and VN in cytoplasm was detected by ELISA method, the content of FAK and FAK(pTyr397) protein in MG-
63 cells was detected by western blot, the expression of FAK, integrinav and integrinl mRNA in MG-63 cells was detected by
qPCR method. Results: The cells in the normal group were larger,and the number of the cells within the view was the highest. The
number of cells in the experimental group was the second, while the control group was the smallest and the morphology was smal-
ler. There was no cell growth around Ti particles,and apoptotic cells were found near the Ti particles. The expression of FN, Col-
| and VN in the cytoplasm in the experimental group was increased significantly than that in the control group. The expression of
mRNA,FAK,FAK(pTyr397) , Integrinav and Integring protein was significantly higher when compared with the control groups.
Conclusion ; Ginsenoside Rgl may enhance the phosphorylation of FAK again, which is inhibited by MG-63 cells co-cultured with
Ti particles, by direct or indirect acting on MG-63 Integrin and its related signaling factors,so that the function of VN and FN is

enhanced to accelerate cell division and proliferation.
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MG-63 BB AL R CHRNBE LI s A S 2
K Rgl BfR CRIEA AR S A ) TR A BRAS BD  BRAROkE
b a4 8 2 R 5 240 M P9 35 R A R & (T %
TR AT B B 5 Bl E A 928 W Bt 36 CELISA) 37 £ (3
E ADL A R/ &) ; TRIzol® izt %] . WesternBreeze %
3 37) &; (3£ [ Invitrogen 2 &) ; SYBRaPremix qPCR
(TAKARA /285D ;FAK 1 FAK(pTyr 397) i (Calbio-
chem A F]) ;B-actin TR (Cell Signaling 23 7)),
1.2 Jiik
1.2.1 SEE 4 IEH 4. 10% 6 48 13 + DMEM
LG R 0 AL, 10 20 B 4 1l 7 -+ DMEM # #1LEx
FE AL R AORE 5 5236 40 . 10 % IR 48 1L 3% -+ DMEM % #i
BE R ROk &M Ry 25 pg/mL Rgl™.
1.2.2 BRBICRIIR B #5 S N s A I 0 0 i
M ELAR R 1 pm BYERBORE OB B 550 15 G K 2%
12 24 h,0. 25 YRS PRIE W 70 “CIR ¥ 3 h. it A 300 °C
R T S AN RIS T 24 h T L BROEE A0 R AR 4 N
BE 2 000 3R] A I L 5 2R Sy A I ) B ORI BE FR
F0.25 EU/mL. ] PBS,10% i 4= 4 &2 DMEM #
FEES I FEHC ) RCAR R Ry 0. 120 M BRIR B i (2 5 X
107 A4~/mL) .4 CokFEIR-AES .
1.2.3  eEdiperysss T % MG-63 4Ll 1X
10°/mL (% B & T 37 °C B E 5% CO, MRANEE
(R 20 B 5 R AR vh o RS 97 B 48 hi il 1 k. S A
BB IR BB AR 0 B2 TR ) A R TRORE B A 2
it ] 5% o 5 6 20 4 T 1 A BR TORL B 5 AUk
25 pg/mL Rgl IMA , 5240 LR35 5% i L85 97 48 h.
1.2.4 SR bRk I
1.2.4.1 ELISA ¥4 40 i % # 19 FN, Col- I K&
VN &8 W& 2 I . $% 2OKR 40 50 ARE R R
W FRAE AR 45 50 pL, 37 CHRE 30 min. FEHIABEAR 1
B WVER, AR R 15 min J5 AR B bR
X 450 nm 3z HL OD {H.,

Chinese ] Trad Med Traum &. Orthop,May. 2017, Vol. 25.No. 5

1.2.4.2 Western Blot 0 MG-63 4} FAK,FAK
(pTyr39DFE F M) & i 45 4k 41 UK i 72 2 50 5K
J& « i Bradford ¥k #F47 8 FH € B . B 20 pg R FE
il »10% SDS-PAGE Hi3k, 100 V #7%% 1 h 2 fil B2 1 4
R A E W 37 CHH 1 hy —Hi (TGF-1,
Smad2,Smad3, TF)4 ‘Cid & . [FF. 55 15k HA &t
& TBS-T W E - AE A BA T IR . & Pk s o e
SRR (AP) fRic bt 1eG Pk E . = iR &
$ 1 h, % iS5, | Western blotting EJ3 W 2%, H K&
G5 BT 22 457 RO A CAD P 2 1 4 T
1.2.4.3 qPCR & MG-63 4t )y FAK, Integrinav
J Integrinl mRNA 335 WA LERE 5% 3 d 4,
K FHSE B 28 6 A X € 8 SYBR GREEN &2l . FAK
29 B F R 5°-AAGGAGCACCCATCTAACC -37,
T R B 5-AAATGGACTGCCACAGCTT -37, 7=
KB 176 bp. BE R ov S WFH]: LTI F 2l 57-
CCCAGCGAGTAAGTGTATTT -3, FiEaI¥ R K 5~
AAGGTGGATAGAGACGCAC -3, = K JiF 207 bp. %
GF BLWBIYTH . LESI W F R 5-GATTGGCT-
GAATGAGGGTAA -3” FB14¥ R K 5°-GGCTTCT-
TCAGGAACGTGAC -37, P= ¥ K- Jif 186 bp. % f-actin
219 B 5 AGGCTGTCCCGTGTTTGTAS3, il 57
ATGTCCGATTACGCATCC 37, ;=4 K J# 178 bp. Sk H
Trizol PARIUE RNALH$2 )5 19 RNA fif AR 5% 22 i 47
TR ARG I P UK & FL Dk 45 SR 3 1o 5 i PR 43 BT 3R G v 5%
W HEAT 20 AT s K 0 RNA JC R i, I 8 RNA (% WOl i
B, THRLE RNA B e B P AR 90 o B 3 530 1B AR B B
RNA 500 ng#% i 7 & 20 R AT I % 5. 5% s Je 7
ABI 7 500 |42 B30 15 B #E 47 mRNA §7 58, 15 2] 9 1%
M5 CT(H. K80 &4 H R E K factin FEH
FIE S AR A S F BRI H 2R B 5 45 A B B Al
i, LA Bractin /E 8 2 b3k R4 T A RE 54T RNA &
TE A D 5 PR A 7 £ 85 SR BR L) Bractin 2 f 45 R BT 13
FIRIEAE . DABHEXT BEZH mRNA () F£ ik EE R
R A T AT 5 JH Al 45 2 A X, A 7 4 ) R )
H A
1.3 il

iz SPSS 19. 0 3 F 4o k47 £l 4 0 » Z 80E
Ths Fon HEZH MR I 22500 7 i (F k5D
2 BR
2.1 MBI E ML

A SRR LR R I RE ) MG-63 41 ifg 2 —
T R B A BLIE | IE 41 40 i 55 K #0055 DY 40 it L
WL, SR A MM R R R 2 0 AL > HIE S BN,
BRAIORL ] R 20 I A L IF AT DL R T A (B 1~3)
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2.2 4 FNLCol- T K& VN & iy kg 1
T MG-63 4l J5 . >R FH ELISA 143 H7 40 ML W vh
() FN,Col- & VN &5 Jt i 7R - X B 41 J 5256 41 /) FN,
Col-1 % VN R IEHIE T & BROBURL 9 1E 8 41, H 925
1 FN, Col-I Jt VN 3k g T % BRZH L 25 20 ] [ A 2
B FE L (P<0.05), L% 1.FN HH2 W ER A5
PHep i L (F=74. 235, P<<0. 001) , X} B 2H Je 52 5 46 (1)
FN ) 235 3908 T8 BRURL 1) 1E 5 4 (P<C0. 001, P<<

2 RABEAEE(40X)

3 RRABMBBE(10X)
0.001) , B ZH Y FN 3k i X B 41 (P<<0. 001) ; Col-

I& RN ERA G I8 L (F=56. 325, P<C0. 001), %f
WEZH K 52 55 20 1) Col-1i%) 28 3K 3K F AN B SR UKL 1) 1E 8
41 (P<C0.001,P=0.031) , 5245 41 () Col-13¢ 3k & F % I
H(P=0.023); VN & ik 22 5 A G it 2% & L (F=
38.432,P<C0.001) , XJ HR4] S S804 i) VN (1) 3R P 4IK
T A SR IBURL 1 1E 41 (P<<0. 001, P<C0. 001) , 5246 41
) VN 23k 8 TR 4 (P=0.017),

F1 REARNMMERERS FN.Col- T B VN &8 (T+s) (pg/mL)

21 5 FN Col- T VN
IEH A 22.32440. 258 15.954+0. 215 25.23440. 332
popiiga| 16.61940. 536 7.63440. 164 17.25740. 351
S 18.35540. 234 8.859+0. 252 20.87140. 223
2.3 #iffith FAK Ml FAK(pTyr397) 8 & 1 £ T MG-63 4l f5 - >R JH qPCR 273 Mt 41 g b i
K5 FAK,Integrinav & Integrinfl mRNA 255 /R IE %

T MG-63 4} f5 » 2K ] Western Blot 724 Il 41
Mo FAK,FAK (pTyr397) % H 45 3 B 7m . IE % 4
() FAK Al FAK (pTyr397) il 2635 e i » SE B 4Lk 2
XPREZH e AR, M L E R AL FE L (P<
0.05) (4,

B -actin——

FAK——

FAK (pTYr™) ——

MR BREXNKEA CRREE4A

B4 BAREH SDS-PAGV BEKEKXER
2.4 4iffi# FAK, Integrinav & Integrinfl mRNA

H ) FAK, Integrinav & Integrinpl iy ik &, L5
HRZ S BA R FAM LR EZRAERIT ¥ EX
(P<<0.05), L3 2.

FAK mRNA {22 36 551125 L (F=524. 255, P
<20.001) X JRZH Je SE G 4 i FAK R B FAS
SRR () 1E % 41 (P<<0. 001, P<C0. 001) , S5 20 ) FAK
FIRE T (P<<0. 001) , %f BB 4H i) FAK 1K T HoAth
P41 (P<<0. 001) ; Integrinav mRNA )25 54 G 1 24 2%
Y (F =864, 284, P<C0. 001), X} M8 20 % 52 % 40 1Y
Integrinav 3% 35 B 1K F R & Bk J0URL (1 1F % 41 (P <<
0. 001, P<C0.001) , SZE A1 ¥ Integrinav FEik i T XF HE 4L
(P<<0.001), X} BE 20 19 Integrinav i T H A B 4H (P<<
0.001) ; Integrinfl mRNA W Z R H F il % E L (F=
795.147,P<C0. 001) , X AR ZH B S B 2 1Y IntegrinBl 1936
TR BISFAS 5 BRABURL Y IF # 240 (P<C0. 001, P<C0. 001) ,
SHG LAY IntegrinBl 3K & X 4L (P<C0. 001) , X #]
ZH 1Y IntegrinBl f T HABPILH (P<<0. 001)

R 1k 25 2R
*x2 AEAFMEEG FAK, Integrinav & Integrinl mRNA HIERIE (T +s)
21 51 FAK Integrinav Integrinfl
B A 1 1 1
X AR 2H 0.634740.016 0.53940.016 0.45340. 021
S A 0.85940.021 0.752£0.025 0.773£0.023
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Vs i 0 A R I B R BRI B B

JE A K 3R 3K Integrin, T Integrin A2 T 7 Al
F Col- 1 \FN, VN K& FAK iR fb i 32 35 7K F- 76 K Fh
PR b e B e 0 A 3 B e 0 L BUE e T DL S 4
R AN ST 25 A BB 1T o B R BRORE B T R AN 3 A
I3 LA B 4T BB AR B i el B P 4 T e A R
41 H Integrin 5 5 A FEHLEI 2 5 H P, Integrin &
— b 0 e T A L R o A B RRAE SN B S
() 21k SR A A 0 A 5 40 A L 40 5 4 i A 5 I )
KRR 0B AR TE R S RN S RHER T . 52
Pl B BT8R 456 O OE 0 FAK 354, S 80
JHL TR 25 RO 240 Ly B L 5 | A A 24 G S T 4
15 s DT AR 2 R 40 B 43 L S A e A R T —
Integrin—FAK —# Ml 42 . M B T Integrin 55 5% 5
T A A AT S A% 3 B A PN R A R AR AL R
SZIae . FAK R Integrin (115 5 %% 538 8% (1) 3k
Bl PEA 5 A% 388 43, 94 7 BB 40 M %) 15 RS B L A
ok, Tyr397 2 FAK 9 3 285 R b 7 55, 7F Inte-
grin 5EARZE A5 518 FAK M2 k28, fff Tyr397
S A B AL TS AR S L A HE B 40 5 40 A R BT Y
SEAG L AR IR R AN A AR AR S R A
SERoR: £ 35 57 J5 AU 48 L b mRNA DL K B Y
Integrinav, Integrinfl LA & Col-1 ,FN, VN, FAK #
iR Ak 119 2 36 7K 5 1F 7 41 b 1 3B 8 A1, R B
PBURL AN T SR A Integrin B9 263K 1 40 i WK
i Integrin BRI /D, IR & R N iFBE R LW FAK
ARk By VNLEN & il /b, DT 5 B0 & 40 i A
22 53 P45 VEREAR 9092 1B 40 B 3 Ak L i, B Col- 1
8 3K T [ I B3R AV S0 200 D 1% BT 20 RE

AN BB R PR AR SR R
B 45 R AROR S 15 R S BRARORE R A 1 1 240 L S
COX-2,PGE-2 J¢ TNF-a %5 4 E B 1, [8] 45 T 2085 40
ML T 1A S K Rl W] 38 2o 98/ 1B 48 M 43 0 AR A
DRI o AT B 5 8 200 M 10 5 e 0 o R e i
AW A Z B Rl T 58038557 19 MG-63 21
MM 25 R s - S 2H v Al i P FNL Col-1 &% VN 6
IR B2 AT W S 1 L 40 D mRNA 5 85 19 b FAK,
FAK(pTyr397) ,Integrinav & Integrinf B i =5 F X BB 4
(P<<0.05) .3 W] MG-63 4fi i /£ Rel 09T K . 70 i 4
JHL A1 5T B B RE T A T SR A TR A S
Rel "I g LA B AL B s R 42 /E H] T MG-63 Inte-
grin N HAH AT 5 I 7 i 5 SR Ok 28 15 57 (19 MG-63
A0 M ) 0 FAK 85 B2 A 75 UG 5, AT VN AT EN
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