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Promotion of ginsenoside Rgl on proliferation and osteogenic potential of human

LI, Jik BEHUER 3 48 PDLSCs , >R JH MTT 1 R0 i J& S0 AG: U AS [ 3 B2 (0. 25,0, 5.1 .2 4 pmol/L) A Z B A
Rgl %} PDLSCs H4FH (14510 5 SR FHOSMEBE R B ( ALP) 36 1 L SC B 586 2 /& RT-PCR A vk 46 0 A 2 1T Rgl X} PDLSCs
JCE AR R 5 R ] ELISA J7iA6 0 A 2 24 Rel % PDLSCs B P4 % 2T 4 40 Jig 4= 1 I 1 ( basic fibroblast growth factor,
bFGF) Rk sm . 850 Sx AL b, W 0,51 .2 wmol/L i AS BT Rel B 3% = PDLSCs (35 AR 1 (P <
0.05) , Ho ik B2 1 umol/ L (2 3 B8 AE I 5k , S + G, /M AN 4323 W1 12 135 T X5 R (P < 0.05) s ¥R BESN 1 pwmol/L i
NS A Rgl 41 ALP 367 B 45 % (osteocalcin, OCN) Fl bFGF )15 /K -0 B T4 (P <0.05) . &5 AS B
Rgl X AHME SR PDLSCs A {484 FE AE 43 L FE ]
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[ Abstract |
potential of human periodontal ligament stem cells ( PDLSCs).

Objective  To evaluate the effect of ginsenoside Rgl on the proliferation and osteogenic

Methods
incubated with different concentrations of ginsenoside Rgl (0.25, 0.5, 1,

PDLSCs at passage 3 were
2 and 4 pmol/L). The effect of
ginsenoside Rgl on the proliferative ability of PDLSCs was evaluated by MTT assay, and flow cytometry was
used for detecting cell cycle. The osteogenic potential of the cells was assayed by ALP enzymatic activity, real-
time RT-PCR and radioimmunoassay, respectively. Basic fibroblast growth factor ( bFGF) was detected by
enzyme-linked immunosorbent assay. Results
PDLSCs in ginsenoside Rgl groups (0.5, 1 and 2 pmol/L) was significantly enhanced (P <0.05),
Cell cycle analysis showed that ginsenoside Rgl (1 pmol/L)

Compared with the control group, the proliferative ability of
especially
in the ginsenoside Rgl group (1 pmol/L).
significantly increased the proportion of PDLSCs in proliferative phase (S + G,/M phase). ALP activity and the
expression of osteocalcin (OCN) and bFGF significantly were increased in ginsenoside Rgl group (1 pmol/L)

as compared with the control group (P <0.05). Conclusion Ginsenoside Rgl can promote the proliferation
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and osteogenic potential of PDLSCs in vitro.
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ligament stem cells, PDLSCs) (i #f /&, AZ B Rel
(ginsenoside Rgl ) J& A\ Zx 1y 32 %2 24 PR I& 4 10, A $L
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1.1 22X A

DMEM $5553E Ji6 4 g (FBS) | T AL E | Dispase fif |
0.25% [P 1l (HyClone, USA) , AZ 14T Rgl (MR AL
WHARB R G0 =95% ), B 655 1 il s ) 3510 6 ( il
AR A W) TR B SE BT ), RT-PCR i 71 £ . SYBRGreenl ( Fer-
ments , V7.4 %E ) , Trizol Reagent ( Invitrogen, USA),2 x PCR Mas-
termix ( Biomed , A 50) , B 4% 2 5 S A6 I 12050 6 (b o 48 i 2B )
il it 23 7)), P AT AE 20 i A2 K 5 (basic fibroblast growth
factor, bFGF) ELISA 33 & (RBUHT R M AEYRHECA R A )
5012 5 BB (Olympus, Japan ) , BEIE 6.2 0 3 ( Biorad
USA) ,Real time PCR { ( Applied biosystems, USA) ,
1.2 Fi&%
1.2.1 PDLSCs M5y BHESR B 18 Seo 2517 iy ik, I H
HIER I R IR | 12 ~ 18 % [N IF Wik R A 58 2% L fd B Rl
JESF o JCH PBS AL ik, JCH A F N IR AR 13 2F JE s 2H
21 FFBTAZ) 1 mm x 1 mm x 1 mm B2 2B B8 A 15 mL &0
BN, MA 3 mg/mL Y 1 BRI 4 mg/mL ) Dispase [iff /4
A ,37 CiHAk 1 hy EEAE, FH & 10% FBS.2 mmol/L f L-
e TR B R & 100 U/mL 1) DMEM 15 37 1) &,
AR 1 x 10°/mL, 5 T 6 fLAR, & 5% CO, AHX R
JE100% 37 CAEIEEEFRA PR AR, S5 d J5 EHE IR, 7 R
TGEE AN, LAJS 3 R4 1 IR, JF A X B AR K I B 5
FIEWA . AR A Kk 80% I, FHIBEE TN AL S, Bl
B3R LW e O g S, 5 10% FBS ) DMEM J53R 50 1: 1R
BRI S REARE IR 0038 PR R I . O 85 AR RO i B AR 2
FEL, I3 7 P 35 e A LA B, TS 20 M 2 (10 ~ 15) /mL, 5§
IIWRATIR ST A T 96 FLAR, 34L 0. 1 mL, 8557 12 h J5HRiCH
AL , B AR, AL R 1L, B R HE 7%
1.2.2 fe 4 k27 48 & PDLSCs 2 Jfg 3 1Y s 3 %
PDLSCs LA 1 x 10"/ mlL 4 Jfg e A IR AT 35 3% R 19 24 FLAR
N ,48 ~72 h JEHUH SR 4% 25 I E 10 min, 2 R
UL, S-P BB ATHE Stro-1 AT CD146 s 41 i b= Y £,
DAB W64, SR AAE R G, LB K &I 3 6B T WEE .
1.2.3 MTT {46 0 240 Jfo 38 58155 0 WAERK R 3 AR
PDLSCs A 1 x 10*/mL 40 Jf %42 Fp F 96 L& 2 4R b, A AL
100 pL, A% 10% FBS ) DMEM 5327 5557 24 h, L5 5%
TR B A MEBE R AR . SEg 2 I AL BE 43 )8 0.25.0.5.1.2
4 pmol/L I NS BT Rgl #5557, 541200 pL, A 6 MEAL,
X RS 10% FBS () DMEM 3538855, 3R 1.3.5d,
BELINA S ¢/L MTT 20 L 48£2555% 4 h 352 RiE W, m—H
FENEEAL 150 WL, 5237 10 min , {545 5% 58 5305 A, BRI
W58 FALTEB S 570 nm AE G BEE D(570) ],
124 G A3 40 1 J 391 43 Bt W AERK R 3 4R
PDLSCs A 1 x 10*/mL AU 8B F0 T 6 LG - b B 5%, &
10% FBS f) DMEM R FR0F 5 24 ho 52585 IR 0 SR I BE 1)
AN, RS BRELRIZREE N 1 wmol/ L 9 N2 2 1F Rgl 41433

K53 d, R AN, O 40 SRS 200 A JE 44
1.2.5 ALPGM:MSE ¥4 3 4 PDLSCs LA 1 x 10*/mL 41
MUEEFD T 96 FLEG AR, FE SR 4 M35 80% .45 . Fr 2R B+
T, LI AU ALK EE ]y 1 pmol/L I NS BT Rgl 5537, 40l
FERFRIAE 3.7 14 RIFREFRM, $i6 ALP 570 G im0 B I
FH I S 2 4 DS 410 nm 262 BEAE [ D(410) |,
1.2.6 SEAT995E5E & RT-PCR #11l OCN mRNA {3k B
%5 3 {0 PDLSCs, 3% 1 x 10°/mL 20 0 5B ph T 55 3500, 15 55 14 d
JE AN, BRI A RNA, Figiat50) & U W 508 RNA 5%
S cDNA, PCR 5141531 5 4 AL: A GenBank 1 25 8 5] A
OCN EEJH 41, K& AW /AR A . OCN RilFg|9.: 5'-
ATGAGAGCCCTCACA-3', F iif 8] #: 5'-AGAGCGACAC-
CCTAGAC-3', FrBs K-8 4 216 bp; GAPDH [-Ji5]4: 5'-AGTC-
CACTGGCGTCTTCA-3', F 75| 4: 5-CGGACTTCTCATGGT-
TCACAC-3', F Bt 4 132 bp,, %t & RT-PCR: KR
2 x PCR Mastermix 10 pL, #5197 0.5 wL, Fi#F5147 0.5 pL,
¢DNA 1 uL,DEPC /K#MEARIZE 20 plo OB 451494 C Hii A8
2 min,94 °C 15 5,56 °C 10 5,72 C 30 s, 3t 39 MMEFF,72 C
FEA] 2 min, JE AR B EEE 5 M2 3L E GAPDH
&5 1 LU AEAE P B A EE R FA AT 48 AR, LA S 3R R
TIEIE
1.2.7  F55 5 e sl PR RT3 3 48 PDLSCs L
1 x 10*/mL 41 M50 T 24 FLES SRR G 3% AR FL 1 mL, T
10% FBS [f) DMEM Br32iR 0 E 24 h, 77 255537 0 SR G BE (1Y
AL, KT BRZLFIZUR B | wmol/L 19 NS 24 Rgl 41435
B 14 d J5 R 3R 58 FIE R 0.5 mL, #2 OCN 357 £ (145
FEALBEMAE, FE 1R 4], T = A E 20 min, 1 500 r/min B5.0>
15 min, 3 F3 , y-INERG T4
1.2.8  AZRB1F Rgl X PDLSCs JR4F 4 4t i < R F Rk 19
U B E K RAFA95E 3 /0 PDLSCs LI 1 x 10*/mL 4 i $cd%
FihF 24 ALEEFRAR RS 3R, & 10% FBS ) DMEM B5 35007 &
24 ho 5 5B IR A U RE () 40, 8 X R Rk Ol
1 wmol/L [ N2 B Rgl 4143 585 5% 3.7 d J&, >R JH bFGF
ELISA S5 &, #5050 S AE Ut B B A bFGF &,
1.3 %itssk

BARLL & +s 8, R FH SPSS 12,0 S8 it 44, MTT Fil ALP
SRR Ry 225087, 4L 18] 2 3 R SNK- K365
21 SR A 25 SR FA IR 565 5 6 8 it B 853 Al bFGF ELISA
25 5L R FH AL ¢ K

2 HR

2.1 PDLSCs #9455 %%

PDLSCs 4 i & 45 2 KR TE , B A B IR 1 s B TE i g 17
(1), BHME 235 ) 95 15 T AN bR 540 Stro-1 1 CD146( 151 2) .
2.2 MTT sk A4m) 2m Ao 38 38 L

ANZ 21T Rgl %t PDLSCs 3484 B AR HEVE R . S xR
ZH A, W 9 0.5.1.2 wmol/L f9 NS 183 Rel REH] W%
PDLSCs (3454 AE )T (P <0.05) , Hr i BE 7 1 umol/L {2 14
FEAEAm (R 1),
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o 5p WAL
o 20r
=
1.5¢
a
1.0f
0.5
L
3 7 14
Al Ce/d)

Bl FIESHENERESEKE PDLSCs ( x100)

A: Stro-1;B:CD146
B2 PDLSCs REMEHMERMMUALLRENE (S-P x200)

®1 MTT ENEASEH Rel 3¢ PDLSCs #3EE 4

®M(n=6, xxs)

4151 Bigr 1 d g3 d Fige 5 d
Xof HE 2R 0. 186 0. 005 0.353 £0. 006 0.499 =0. 004
AZRAT Rgl 41
0.25 wmol/L 0.193 +0.005 0.364 £0.008 0. 488 +0. 006
0.5 wmol/L 0.199 +0.005 0.459 +0. 006" 0.588 +0.007*"
1 pmol/L 0.271 £0.008° 0.573 £0.023° 0.689 +0.008*
2 pmol/L 0.201 =0. 005 0.509 £0.004°>  0.591 +0.0022>
4 pmol/L 0.200 0.013 0.377 £0. 009 0. 505 =0. 004

a;P<0.05, 53 B4 ;b P <0.05,%5 1 pmol/L A% 23 Rgl
20 3 A%

2.3 wmhe R EaAe

1 pmol/L AZ BT Rgl 415 %} B2 A8 Lt , DNA 4 B HiT A
(Go/ G H1) AR &5 E 43 LbAa i si b, i DNA & AU (S 19) 41
WOE 43 LA I3 22 5 2 W 4 i 285 56 15 7 /9 Pl 34 5 8 450 (S +
G,/M) SEBG24H (44.07 £0. 47 ) 5%+ B4 (19. 78 £0.50) BH & 7}
L ZEFAG R (P <0.05) , #2/8 A 21T Rgl AU
{23k PDLSCs Y4FH 11E M
2.4  ALP ZEM 6 2

PDLSCs #£ 1 wmol/L A Z 24 Rgl fEHI T 403455 3.7,
14 d, 0 ALP {E PR IRE R . NS 7 KR, AS 21T
Rgl ZH1Y ALP 5B .12 T ) — A ] a0 BREH (P < 0. 05, 181 3) .
2.5 EZEF3E K E 2 RT-PCR #m OCN mRNA %3k

PDLSCs ZEMA 1 wmol/L AZ BT Rel 1535 14 d )5, 5256
41 OCN mRNA A9 KB i T XML [ (2. 16 £0.04) ws
(0.56 £0.04) ,P<0.05],

a:P <0.05, 55 % B4 42
B3 1 pmol/L AZEH Rgl 3427 F T4 ALP iF 1AM

2.6 BHSFEZEAM
PDLSCs 7£ 1 wmol/L AZ: R4y Rel YEF M Ei3% 14 d )5, 5%
W oH A2 A i W B TR IRL (3.20 £0.14) us (0.91 +
0.06),P<0.05],
2.7 A% 23 Rgl 2+ PDLSCs bFGF %4 69 % °h
B HAE 1 pmol/L A B BT Rgl 1645 3 KEIA[ 735
$#i11 PDLSCs bFGF 1335 (P < 0.05,[& 4)

1400 gxpmaz
120l W
100+
0t a
60

bFGF(pg/mL.)

401
20F

s TE] (e/d)
a:P< 0.05,%5 3t /82 iz
B4 1 pmol/L ASEF Rgl ¥3 7F FIE T 405 bFGF RiXHI M

3 itig

I R ] S EOE TR e R R R
ZFJAET T HAAE TR ST H BRR AL (et 2 A
HAFAE . O RBUT AT A2
i) ST RE , AN CRE A6 R J0F B T 4 I R 2 i
T R B R 2, T ELE W] LAl o AT 4 40
L, T IS (B AR F J FERE 25 = © o SR T E F 9
S5 2 R 200 1 oA DA IR AR M 18 B A 0 P
PEAEEE . DI, S i 2 A o A R A i
R NI R 2F S 2R P ) S B ) A

NS RKELGE L, AZ R Rgl ZEASHE
BRI ALY, AR AR SN IR A A 2T AN
JSFC 40 L R 24 5 4 D 25 2 ol 2 I e A AR
NS BH A E I, REA B 2 U0 82K RN
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BEEM D RSBV T 25 ik A S B Rel, B
58 HXF PDLSCs 34 58 M Bl B RE 1 150

KRR M AT S M O ] T R A 2 A e T
BE L ARSI IR Seo 25 7 v, FIEES AL 21 1
F RS, A BRFR Bk A T e AL G 3%, ONIR &
YU i AL F SR T A, R R e BRI R
FERUAT B8 AR5 2 55 40 B ) R 2 AR AR 75, A S s
WSCAEE 28 J) P 200 R0 118 355 5% L ol S0 Iz P 5% % 3, i
T ARAS v Ak AR K B 2 TR T A . X va B oy B
ALt — AT e AL A e €, 255 1B 7R Stro-1 Al
CD146 S PHM:Gu (A, Stro-1 J2& T 4i Mg 43 b 7 A i b 2
Yy, &M T A bR 2 — . MTT 2558 @R,
W4 0.5.1.2 umol/L iy A= AT Rgl /EF] PDLSCs
J& , ARSI ETE G PR 2 AR v, HLS R B B U A G,
kB R 1 pumol/ L (9§12 385 58 1 F fe ot o 384 56 F 53
A2 20 B A= A i 20 A S T, 38 5 Y A I o Ak
ez EH0 61, 0 24k ) 4 i 5 RE ) PR AR, AR
W5 Z BN S 21 Rel A PDLSCs 4141 (26 1.3,
5 K )X} PDLSCs A 8458 EH , DL 5 S 58 A 2 i 55 5
X} PDLSCs & B 4r b AE H, £ A= 217 Rel fEH
PDLSCs 7 d J5 A kU 2], Kk, A= 2 Regl X
PDLSCs f/E A SEAE UE 3G FE , SR 5 ko Bk ol IR
AW ST LA L8 PR EE/EH . ALP 1§
R ROA R SR H G R AT AT A E Y o
JE ALP 3 14, mT LA S i PDLSCs [] 5% 43 L 11 BE
AR KIIMARKEE R 1 pmol/L ) A2 AT Rgl ki
F2J5 , ALP 365 P i 3 T[] — R[] 5 5 B4, A S AT
Rgl fig i 2 #85 PDLSCs [ ALP 15,

B R (OCN) f77E T8 A 4 R At g™ fb 4 20
R e AL SRR R P E N A IUE S U i = e
—, AT E R A A B R A A T A i
Az o OCN S K 565 BB 400 O 36 1 s e S 0 1) — T
SER AR, I ZU R OCN 7K 284k ] B 32
W TR () B R B . AAFSE R NS 21T Rel
A E PDLSCs 19 J8 B 14 534k, 2838 1B 40 R S 1k
G

bFGF A 4f A KA E AR 2 KA+, U2
BLNECA 2257 245, B (e dE AN a3 5 AL FaE A5 55
ZRAEYERON IS5 A B RRIE R AR E R
e AR5 A A B AR R T I R
FUAHE T B b e 25 51 B PR 4 4 A . AR BF 5T R BR
1 pmol/L i AZ 1T Rl YEM] PDLSCs J5 , AJ i 340
PDLSCs bFGF [)3Rik, HEMRHLEH Rrdt—2P R .

ARSI RN S B Rgl XFRSME SRR PDLSCs
AR IEIEGTE AR AL A A AR 2 S A SRR

FEAL T ) BRI AR AL G
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