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AZEFH Rbl i&@id SDF-1/CXCR4 & 8T 7F B IR T4 g 5a & BB 5 L

o9, REZE, FRE, THL, BT
(HiBEFEHANRER OFER, & /H7 810007 )

[KXEiA] AZR2HF Rbl; ERAMATEET 1; CXCEMETFTZE4; THAL ; BRTHMEEE ; HHEH

[FZE] B8 WEASZZH Rbl (GsRbl) X AT EJET 204 (hPDLSCs ) H MR & by By, RHE 5K
JR AT A E T 1 (SDF-1) /CXC & LB F %1k 4 (CXCR4) BEM A2 THH., 7k FABHLELE

7~ hPDLSCs, #lE B MA T W R AR A, %R 40 AR 340 o iR 1 (STRO-1). 2 1L # 146 (CD146) [H
M gm b ) 5 B 0L 0.5, 1.0, 2.0, 4.0, 6.0 umol + L' GsRb1 4 # hPDLSCs, CCK-8 3 i vk 16 H Wk . %
hPDLSCs 4+ 4 % FE 21 . GsRbl (4.0 umol - L) 41, AMD3100 (5 ug - mL™") 1. GsRb1+AMD3100 41, % & %1 4
M ¥ A E ) Fem ek % B (ALP) WE M, RT-qPCR #1 Runt #4855 2 2 (Runx2 ). oxteriv. EH & & (OPN) mRNA
RIKGI, HHRLE . TEHMN hPDLSCs 4 L4 %7 % &, Western blot %42 SDF-1/CXCR4 15 5 1 # A
KEAKRKEN. %R hPDLSCs 2 AT RHT|, BANKBRY, £KEAFE, STRO-1. CD146 [A t 48 fig b
251K 97.19% . 98.01%, % GsRbl WK & th3¥ 4, hPDLSCs $4787% /1 838, 2 R R EME (P<0.05), 5 FE 41,
B, GsRbl 2 40 f 34 78 7% J7 . ALP vE ME3 58, ruma2. oxteriv, OPN mRNA %3k 38 Jm, # b4 % 7 &k & % SDF-1, CXCR4
B\ &Rk H I (P<0.05), T AMD3100 4 5 2 41 K ( P<0.05 ), & GsRbl 41 %, GsRb1+AMD3100 41 41 i #4787 77 .
ALP 75 PR 1K, Runx2. oxterix. OPN mRNA F ik (K, # (b4 % % i & & SDF-1., CXCR4 & & %k H W > (P<0.05 ).
4% GsRbl #4512 3t hPDLSCs 3 78 KOk B 4 ft, 7 #6538 hm SDF-1/CXCR4 15 58 B & 5 £k H % .
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[ ABSTRACT ] AIM To observe the influences of ginsenoside Rb1 ( GsRb1 ) on the proliferation and osteogenic
differentiation of human periodontal ligament stem cells (hPDLSCs ) , and its molecular mechanism related to stromal cell-
derived factor-1 ( SDF-1 ) /CXC chemokine receptor 4 ( CXCR4 ) pathway. METHODS  hPDLSCs were isolated and cultured
by enzyme digestion method. Cell morphology was observed under an inverted microscope. Flow cytometry was used to detect
the proportion of stromal cell antigen 1 ( STRO-1 ) and cluster of differentiation 146 ( CD146 ) positive cells. hPDLSCs were
treated with 0, 0.5, 1.0, 2.0, 4.0, 6.0 pmol - L' GsRbl, respectively, and the optimal concentration was screened by CCK-
8 method. hPDLSCs were divided into control group, GsRb1 (4.0 umol * L™") group, AMD3100 (5 pg * mL™" ) group, and
GsRb1+AMD3100 group, the cell proliferation and alkaline phosphatase ( ALP ) activity of each group were compared, the
mRNA expression of Runt-related gene 2 ( Runx2 ) , oxterix, and osteopontin ( OPN ) were detected by qRT-PCR, and the
formation of mineralized nodules in hPDLSCs was detected by alizarin red staining and quantitative analysis. Western blot
was used to detect the expression of SDF-1/CXCR4 signaling pathway-related proteins. RESULTS hPDLSCs were arranged
radially, with long spindles, and the growth was relatively dense. The proportions of STRO-1 and CD146 positive cells were
97.19% and 98.01%, respectively. With the increase of GsRb1 concentration, the proliferation activity of hPDLSCs was
enhanced in a dose-dependent manner ( P<0.05 ) . Compared with the control group, the cell viability and ALP activity in the
GsRb1 group were enhanced, and the mRNA expression of Runx2, oxterix, OPN, the amount of mineralized nodules, and the
protein expression of SDF-1 and CXCR4 were increased ( P<0.05 ) , while the AMD3100 group was the opposite ( P<0.05 ) .
Compared with the GsRb1 group, the cell viability and ALP activity in the GsRb1+AMD3100 group were decreased, and
the mRNA expression of Runx2, oxterix, OPN, the amount of mineralized nodules, and the protein expression of SDF-1 and
CXCR4 were decreased ( P<0.05) . CONCLUSION  GsRbl can promote the proliferation and osteogenic differentiation of
hPDLSCs, which may be related to the increased protein expression of SDF-1/CXCR4 signaling pathway.

IF JE g8 S — o H WA I, DA R A
YU A A0 8 25 AR L B S TR
AT ARAT A B AR R Pk & S, 27 8 Ak R A
FRRAIGTT RN AR T MO 2 R, AT
J& B T 40 8 ( human periodontal ligament stem cells,
hPDLSCs ) #IA 2 5 Ji 1A R S5k 1) 1~ 41
HA R Z e fn (3 HEE T, s ke
FIAFE B b R AR

A% %4 Rbl ( ginsenoside Rb1, GsRbl) J& A
SN FEEE S Z—, BARPEEE . P
PEATT. VE N R AN RE . SRR A K AR
PN, KEAFSEIESE GsRb1 ELA B4 8 1 B 4%
FAE 185 2 AL BV T %, B GsRb1 7F hPDLSCs
BCE A T A RV AR L SR Al AT AR T
(SDF-1) /CXC #afbIH ¥ 32K 4 (CXCR4) 1ENTEL
BB A v A ELAE A A Sl B bk iz
5317, A FR, GsRb1 A58 i ¥4 % SDF-1/CXCR4

{7 3 [ 290 7 ) R T S R 5 1) P R 2 B T e e
ol f P B R SR T A T R 0 AR ST 4y
B 3% hPDLSCs, MM%E GsRbl X hPDLSCs $#4 48 & hY,
H LR, [RIEHRE I SDF-1/CXCR4 15 5 18 # A1
FAEFPLE], #0255 0E GsRb1 78 2F J& 154 v il 8 45
YEM .

MRS T %

oy, KFEILEE  GsRb1 (4 98% ) I [ LA
A R 28 B, I DMSO % 10 pmol - L7 AYREVR,
i B 8% 3% S6 0 B 2 i # Wk . SDF-1/CXCR4 {5
538 pE AP 5] AMD3100 1 ] MedChemExpress 23 A,
PE FriC 09 3E R A0 M HE )5 1 (STRO-1), FITC FRic iy
S1HAE%E 146 (CD146 ) HUiAFI G IE—47T anti-SDF-1 , anti-
CXCR4 . anti-B-actin 1§ H Abcam /A7), CCK-8 i{F 4 .
BRCPERE R (ALP) RNAH & A3 = RAEYHAR
/AH], Runt MI5EHEE 2 (Runx2 ). oxteriv. B EH
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(OPN ). B-actin 5| ¥ f1Jb ot & X4 E W H AN A%
TG, RGP AR & A FEEE A YRS
F), RIPA 2. BCA A& . I EPife A
ZWMEEWF AN T o Thermo Multiskan™ FC fififR{Y
( FWFBE A T RN T] ), FACSCanto I i =G40 MEAY
( 5, BD), ABI 7500 RT-qPCR 1% ( & [, ABI),
Tanon 4100 BEREBAZ BT RS ( LI RBERHE A H] ).
WPDLSCs I B 5 S mEFEE, WiE
12~18 % 10 #i (k5 4], H4: 5 #]) BIEmT IR
(5688 HLAR R HTES . R PR AL 43 25 hPDLSCs,
TG B PBS #h Pk I @ HUAR 13 I A A1 21, BY
1 mm’ BULZIE, A o-MEM 5535350 5 10% G248 13
1% 5 - %R E) IHBEBLED, IMA3mg - ml™" &
JE T . 4 mg-mL™ A3HELEET 37 CIHAL T h, 2k
JEEL . FF LW, o-MEM B3R REE IR 21557
T, 7E 37 °C. 5% CO, Figith b i A7 AL IR 3%
WSS 3 AR, AT/ 2S5
hPDLSCs REVEE RHAMAAMMBA, W m
hPDLSCs &0, 57 LR HEB ERAE D (5
Ix10° 4408 ), A PE-STRO-1. FITC-CD146 i
&, 4 CHFE 30 min J& R 4000 2 STRO-1 .
CD146 BHYEZ A He 4]
MPEIETE KRR hPDLSCs M RIFH S 0. 0.5, 1.0,
2.0, 4.0, 6.0 umol * L™ GsRbl AY a-MEM 35373 (&
10% fRAR I . 1% F - #5855 ) Hils LAk, L
AL 1 x 10* A2 50 2 96 FLARN HEFTES 3%, 48 h
JEIMA CCK-8 IR LR FF 2 h,  BEAR {300 2 &1L
AT 450 nm PERACEE (A) (A, IG5
FIH Ayso THFIR

H W 4E B9 hPDLSCs 43 %I 1 o-MEM % 35 56 (&
10% G4 1ME . 1% F - 8% R ) (X4 ). & 4.0
umol + L' GsRb1 B a-MEM }5 75 3 (GsRb1 4 ), &
5 ug - mL™ AMD3100 f¥ o-MEM ¥5552E ' ( AMD3100
20 ). % 4.0 pmol * L' GsRb1+5 pug * mL™ AMD3100
0-MEM 3323 ( GsRb1+AMD3100 2H ) 714 P20 i B
W, AL U x 10 Al 4R 22 96 FLAR Y, 537 48 h
Ji CCK-8 450 hPDLSCs 4 U345 7% /7 .
BMEBSWHEEIEIR hPDLSCs IFEAL 5 x 10° 40 i
e Rh 2 24 FLAR N, A4l )E TR A i Al A = 60% 1,
B K 5 4.0 pmol + L7 GsRb1 Fl ( 5 ) 5 pg * mL™'
AMD3100 (B S (58459 3E +100 pg » mL™!
A2 C+2 mmol - L™ B- H il R Al +10  mol - 7" 31
FEAFA ) U, 2 HIRW 1K, KR 14 d IS
ZH AR

ALP &M MCEATEFE 14 d R CELS4L400, Jn
A TP 424 AE W . B0 H S, AR I 28 vp i T
37 CHFE 20 min, BG40k, 5 B EEAR G &
FALANAL T 410 nm PEAEANAY A (H, PR 4L BRI
AR

Runx2. oxterix, OPN mRNA £ix & RT-qPCR ¥,
IE SRR 14 d JF WA AN, finA Trizol 44
SLRNA, W VR B 5 48 UG Sk A I eDNA, 1 I R4 T
cDNA 738 L) B-actin MNZ:, R 2" B0 #r
P IS Runa? | oxterix . OPN mRNA kK. 5147
ST, Runx2 : i 5-CACTGGCGCTGCAACAAGA-3',
T 5'-CATTCCGGAGCTCAGCAGAATAA-3' 5 oxterix :
3 5'-GGACCATTCCCACCTCTTCAC-3", Tiif 5'-CC
TTCTAGCCAGGCCCATTC-3'; OPN : L1l 5'-GATGAA
TCTGATGAACTGGTCACTG-3', Fiif 5'-GGTGATGTCC
TCGTCTGTAGCA-3' 5 f-actin : Fif 5'-GGCACCCAGC
ACAATGAA-3', Fiif 5-TAGAAGCATTTGCGGTGG-3',
FUETHE RAGZaOROEERMT. BEiE
S 14dJE, BILMA 4% ZBEHEEEE 30 min, [Wi)5
JA 0.1% PEZELL YLt 5 min, PBS k)5 TOeH N
MR RS T A LR, A 10% Stk
FNERE, BEE 30 min, 15 BRI E 562 nm
Pt Ab A A,

SDF-1/CXCR4 5 S EBIEXEARIE K Western
blot . HUH AT 14 d J5 RS A 40, A RIPA
SR 1, BCA B 5 vk B 5 UE AT 5 i
A, BEISHEATEER IR B R . R B,
H U —HT anti-SDF-1 (1:1 000), anti-CXCR4 (1:
1 000 ), anti-B-actin (1:2000) (4 Cid ), WHS
I E AP =40 (1:2000) 2 h, N ECL &6
WG BT EER AR T R TR, {5 B Image J 3K
PEHEAT IR BE 537 o

GATE M R SPSS 25.0 TSI E 40, T
TR 7 s o, A HCECR B 22001,
WA LL 3R ] SNK-q K256, P<0.05 MA 3522 5

& R

hPDLSCs I B X & % B 5 5 W £ oK,
hPDLSCs SR HES, TEENKRE, KB K
%o WA AN AR 2R, STRO-1, CD146 FH: 40
JL e 553 50 97.19% . 98.01%, VLK 1.

WRMIETETE S A GsRbl VEEF ARG AN, hPDLSCs 4
My % S 8% 5R, 0. 05. 1.0, 2.0, 40. 6.0 umol - L™
GsRb1 B AHAEIEFEIE J153 531 0.97 £0.03, 1.12+0.05,
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P<0.05 ),
RESHBEXIER SXTHEALE, GsRbl 41 ALP
EMERR | Runx2 | oxterix . OPN mRNA FEi530 ( P<
0.05), AMD3100 41 ALP {GHEREAR, Runx2. oxterix .
OPN mRNA 3 ik i /> (P<0.05) ; 5 GsRbl 41 M %%,
S GsRb1+AMD3100 41 ALP {&E VRIS , Runx2. oxterix. OPN
_— mRNA ik (P<0.05), W#E 1,
B o1 WUESTARE 53 YL, GsRbl 41 hPDLSCs
o BT AR S5 B R & 3 0 (0.62 +0.05 vs. 1.71 +0.09,
P<0.05), TR, JeETR 5 AMD3100 44 145 15 B
I (018 £0.03, P<0.05), TR/, Jtaisik, 5
GsRbl 4 Hb#5, GsRb1+AMD3100 24 £k 25 1 I i 2t i

10° 10' 10 10° 10*

STRO-1 /D (1.32+£0.07, P<0.05), TEFGE/N, Jeta ik, LA 2,

C 80 GsRb1 3t hPDLSCs SDF-1/CXCR4 1§ 5 i# 8§ #H X &
o : 98.019% BARAMEME S IRHHEL, GsRbl 41 hPDLSCs
% 40+—— SDF-1. CXCR4 #E 1 #KikH N (P<0.05), AMD3100 41
20 Py hPDLSCs 1 SDF-1., CXCR4 #1508 (P<0.05);

0= 1 ; = . 5 GsRb1 41 H %, GsRb1+AMD3100 41 hPDLSCs
e SDF-1.CXCRA B [ kWA P<0.05 ), W 3 4 2.

B1 FEEERET hPDLSCs A& (A, x400) BN 4AEA
#il STRO-1 (B), CD146 (C ) BR{EZHAEEL 51
1.33+0.06, 1.61+0.08, 1.79+0.08 #l 1.72 +0.07,
EIRBERIE (P<0.05); 24 GsRb1 ¥ 4.0 pmol -
L™, hPDLSCs 4G5S 15, ek 4.0 pmol -
L GsRb1 M7 238 .

55 % B8 41 AH H, GsRb1 41 40 Jid 3% 58 3% g 34 5%
(0.99 +0.04 vs. 1.82 +0.08, P<0.05), AMD3100 ZH 4y B3 SAATFRAETHAMERMAMETERTF 1 (SDF-1)

B T N CXC#EFZ4(CXCR4) EHEPiTFE A X}
; . E 4 s
SR 7955 (0.57 £0.03, P<0.05); 5 GsRb1 AL HL4L, M4, B: A2 %4 Rbl (GsRbl) 41, C: AMD3100 4, D :

42 000

B-actin

GsRb1+AMD3100 2H 21 s 4% %8 7% J1 9 55 ( 1.45 +0.06, GsRb1+AMD3100 25

F1 SAANFTRBETHMBEE S LEEERLE n=4, T+s
4151 ALP {1 /U « mg™! Runx2 mRNA oxterix mRNA OPN mRNA
Xof R 0.64 +0.05 1.03 + 0.06 1.08 + 0.04 1.01 +0.06
GsRbl 2.13£0.11" 3.46 £0.15 4.12+0.13" 328 £0.15"
AMD3100 0.19 0.03" 0.39 +0.04™ 0.28 +0.03" 0.31 £0.04"
GsRb1+AMD3100 1.75 £ 0.08" 2.82+0.11" 3.49 +0.09" 2.62 +0.09"

ALP: BEPEBERREF, Runx2 : Runt AHOGIERH 2, OPN : B, GsRbl: AZRAF Rbl, ZMAKZE ) %007 « SXTA IbE:, "P<0.05 ;
5 GsRb1 4HIL%E, "P<0.05 ; 5 AMD3100 4 b4, "P<0.05

2 BANFTEETHRTUETHEREZILREE( x200) LIRS BTG AR IRZE, B: AZ AT Rb1( GsRb1)
41, C: AMD3100 41, D : GsRb1+AMD3100 41
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R2 BEAANTAETHABRERAMIITERTF 1 (SDF-1) 0
CXC #LEFZF 4 (CXCR4 ) EARILLLE

n=4, x s

2H 5 SDF-1/B-actin CXCR4/B-actin
oyl 0.46 +0.05 0.32 £0.04
GsRb1 1.35+0.09" 1.03 +0.07"
AMD3100 0.18 £0.03" 0.11+0.02"
GsRb1+AMD3100 1.02 £ 0.06" 0.85+0.06"

GsRbl : AZ AT Rbl, SR ETTZE0HT - S5X R4 K,
"P<0.05 ; 5 GsRbl ZHH#, “P<0.05 5 5 AMD3100 #H ks, "P<0.05

i

I JE AR e A A G R T R A g g, 3K
SR, SRR CF RS R L F R %
AT TR L WA JAE 14 (RTINS X gt 1 24 ]
AP THEE MEEE, T8 T A 5 ALk
TR AR H 25227 B . hPDLSCs SR T AT 547747 ,
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PR VAR, 2 R R A S 1 2F SR A
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SRR R 5 RN RAESE, GsRbI fig
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T4 R 484 ' H GsRb1 & 75 841 hPDLSCs
BB A BRI 2 . AFFEEE 0.5, 1.0, 2.0,
4.0, 6.0 pmol - L™ ¥ £ () GsRb1 £ | T hPDLSCs,
5 R IR, hPDLSCs 34716 Jy 34 fm, KW GsRbl fig
% £ #F hPDLSCs ¥4 %8, 278 GsRb1 W] figJ2& [ 7t i T
YRS R IR T T BERG SR A HLAE TR RIS AE ) . AT
FYEPEVE P 5 B 5 19 4.0 pmol + L' GsRb1 JH T )5 4158
o ALP 7G4 M Runx2. oxterix, OPN [ 3¢ ik /K&
VEAR A0 RSB AR T 1 H FH AR AR, b ALP TE M
TN 45 i fE - 2 U, T (i i 41 20
’ﬂﬁ““ ; Runx2 . oxterix AEASIE i 05 | BRI . B 45
B BRSO o R DR 4 FRas A B
SR OPN SR pi R 400 43 8 1) — ol TR A
F, HRRKPS B MR R IEAR R T ZEARHE
59, GsRbl ZUAH EL TXTHEZH ALP I& MR8, Runx2 .

oxterix . OPN mRNA FiAm=H B4, ViHH GsRbl A
AL WPDLSCs BUEAMERITER, AN fR 45 58 Al
I, Wik —2ESE GsRbl BEAT {2 #F hPDLSCs
BCE T ARIAE A

20 6 1 8 5 B A A v B 22 A il i T
7, Hotp SDF-1/CXCR4 #IA 0 & 48 3% i MEE R,
SDF-1 5 CXCR4 M B 45 & J5 vl Jn 85 DT AL, 14 o
ALP 35k, 2 HEZ P i35 N7 T GsRbl
fig #F hPDLSCs $ 51 S #4340 46 12 & 5 0
SDF-1/CXCR4 {5 518 B A7 AT A Al Hl, AMD3100 2y
SDF-1/CXCR4 {55 538 i 7], 7T 38 i 90 4] SDF-1/
CXCR4 {55 538 A6 hPDLSCs A3 58 AR 1k,
T 0 40 P A A g . ASHIFSE 2 B, GsRb A
FHT hPDLSCs J&, ANXILIGTE M i F3 AL RE )3 5
[FIHEBES SDF-1. CXCR4 3K 28k 880 5 76 R 45
T AMD3100 T-Hi)5 &, GsRbl X} hPDLSCs }4%i }
B AR A HEVE P55, 2 — 2D EW] GsRbl i
i hPDLSCs 3458 K bl B 434k i 45 I AT 6 5 34 Jin SDF-
1/CXCR4 {55 BB A RIBAH X,

25 BTk, GsRbl BE#S {2 ¥ hPDLSCs 34 51 f i
4k, TTRE S 1 hN SDF-1/CXCR4 15 5l #% 8 1 %
Y B
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