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HWE HB A9 FEF(TGP) s A REF@E(MC3T3-E1) 387 . ok fmaibtdHm, ik X

A MTT & AR X 2m fe Kb TGP f MC3T3-E1 4m A3 78 Fe 4m L 8 £ 89 % vf 5 5 5 MC3T3-E1 s B 1L,
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B Rt R B Ea g & 50 TGP s Lt %o, R 3.10 ug/l TGP 3442 3t MC3T3-E1
mARIgsa (P <0.05, P <0.01);10 pg/L TGP T4 G1 #m e ey el o, S + G2 i 4m ML 49 Yo 4] 3§ Am
(P<0.05); 5t m@mkss, TGP 432 40 49 ity ALP M4 Runx2 Rk K- F 2 %97 (P <0.05, P <
0.01), A7t F S 2x i, 458 TGP A ATt MC3T3-E1 s ie3g s fo L 94 11, A Kb
JRBRAN GGG T RSP T F IR IE A6 7 B Fe
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Effect of Total Glucosides of Peony on the Proliferation, Differentiation, and Mineralization of
MC3T3-E1 Osteoblastic Cells ZHAO Xiang-rong', WANG Hai-fang®, LIU Yang', HUO Xue-ping’,
LIANG Dao-yan', SUN Jing-ying', HU Jun', and WU Min'
People’s Hospital, Xi"an (710068); 2 Academy of Integrative Medicine, Shaanxi University of Chinese
Medicine, Shaanxi (712046)

ABSTRACT Objective To observe the effect of total glucosides of peony (TGP) on the prolifera-
tion, differentiation, and mineralization of MC3T3-E1 osteoblastic cells. Methods The effects of TGP on the
proliferation and cell cycle of MC3T3-E1 osteoblastic cells were determined by MTT assay and flow cytome-
try. The differentiation of MC3T3-E1 osteoblastic cells was analyzed by measuring the activity of alkaline
phosphatase (ALP), and the mRNA expression level of Runt-related transcription factor 2 (Runx2) in
MC3T3-E1 cells was detected using RT-PCR. The effects of TGP on mineralized nodules were observed by
Alizarin red S (ARS) staining. Results The proliferation of MC3T3-E1 cells was significantly promoted by 3
wg/L and 10 pg/L TGP treatment (P <0.05, P <0.01). 10 ug/L TGP reduced the proportion of cells in G1
phase and increased the proportion of cells in S + G2 phase (P <0.05). Moreover, both ALP activity and
MRNA expression level of Runx2 were improved in TGP-treated cells, as compared with that in the control
group (P <0.05,P <0.01).Furthermore, the formation of mineralized nodules was significantly enhanced in
the TGP-treated group. Conclusion TGP had the ability to promote the proliferation and differentiation of
osteoblasts, which provided evidence and ideas for treatment of inflammation-associated osteoporosis.
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EHEZ ., EA) B (total glucosides of peony,
TGP) J& M H 24 147 Hh S B A RO 4, R 99 B
95 PUAR AN IR A5, BT 2 T ARy S i 11
RIAIT S > . TGP BHAL# E KIS T B b7
T ol 240 L W WS T TR L AR B T TR
b ARSI B 7R TGP X & 40 i . 40 i 354 51 |
AT AL RS R, UESE TGP 1 B e s 1EH o

MHETTE

1 ARk /N BUSCE 4 bk MC3T3-E1 (I H
%[E ATCC),

2 2 TGP(FY1589, 5 =98% , /il KT
YR R ] ) o K TGP — H 35 V. ( DM-
SO) LN 100 mg/L FYREAEI, {5 1A I35 7 2L 41
BIFEEEE 3. .10 pg/l W24k i

3 FEH LANEE  o-MEM R 3R 5E (£ Hy-
clone A #)) ; if 4 IfiL 75 ( fetal bovine serum, FBS,
o =X SN HE ) ; BEME W (MTT, 3 E Thermo
Fisher 2 &) 7= i ) ; B 1% % iR /i ( alkaline phospha-
tase, ALP) KI5 & (m 5t @ AW ) 5 240 it S 10
R & (AL B2 A F]) 5B - Hh Bk i (1%
PIRBHEY) o — PRI ER (75 Sigma A F]) ;PCR
19 (B TAEYARA ) ; )% PCR R
&(HA TaKaRa A H]); #H LIEG (HHFLREL
H]) ;CO, 1 # 4 (325 Thermo Fisher 24 H]) 5 '8 i
s (FE POGHL A R 5 B PR X (35 [E BioTek A H]) 5
A (£ 1E BD A ) ;7500 Y SLH 298 8 fE
PCR {¥ (£ E ABI A+]) .

4 Jiik

4.1 MG FE A& 10% FBS. 1% HidE &
) a-MEM 5 35 5L 8% 3% MC3T3-E1 4ifits, & T 37 C.,
5% CO,RiFeAfH R 7%, Fi AN LB 15 80% ~90% It ,
0.25% JEHEFEE(EH 0.01% EDTA) L IESR.,

4.2 R[EHSE TGP XF MC3T3-E1 4152 it 5%
M XS ECE KB MC3T3-E1 40 it i Js 25 1 g kA 7
Ak, AL 5 x 10° vk B R T 96 FLANMIRG 774K
W R NG BE JE TG LT «-MEM K% 32 3655 37 14 1.
WH  AMfE 4L, E% %A TGP (0.3.10 pg/l) [T
BRI, TR 6 AR AL, BEFL 100 wlo 259 5I1E
124 .48.72 h J5, W s ¥ 5% BE, &AL Bl A
100 pLJCIMF a-MEM 557 2641 20 pl MTT(5 g/L),
HEWFE 4 ho FEFLN LW, BFLINA150 pLiy DM-
SO, =i % 10 min, i 45 & 78 70V i, FH b (U 7E
490 nm YA A-FLIR LR {H (OD {H) -

4.3 KRl E TGP %f MC3T3-E1 4 i & 1 1
o AT BUE KR MC3T3-E1 4, A1 x 10°
AN 4 Fh 6 em W5 FRIL 3 4,24 h 5 4%
“4. 27 FIriR I SR o 21 A O B RS SR . 48 hE
WCAE AL, 43 5 mL 4 °C i PBS UE 40,
FLHTE I 70% LB 2 M. B AT
PBS F-utk 1 R4, 45 40 M FF i A0. 4 mLIC
il 4 A BAE N WE (propidium lodide, PI) Zeik (Pl 4t
AT 4 B R U T B ), S IREDBIE E 25 min
Je AT I =AM M ARSI

4.4 RJEIHE TGP X%} MC3T3-E1 40/l ALP i
PRI SZ ) OGO 9 MC3T3-E1 4t g, LA
2 x10° AL 4N & 3 F 6 FLAR, B LA RS 772 )
1 mL; FR I EE 5 G I3 o-MEM 85 37 3L 55 77 5
IR HAZ525 53 2H (0 .3 .10 g/l TGP ) B 46y 7 fif
TSR, UL 4 MR L. 7E CO SRS 48 h
J& , SRR R L, U PBS Y% 3 Wk, BALINA
500 pL 1% AY TritonX-100 2 fi# 41 M, vk b &
15 min, U W TAIM , 20 M &1 LIRS, WOAR A 4%
B21.5 mL EL0EHREHEE3 ¥K,12 000 r/min
B 5 min, K FERHBES —THELOE R,
BCA 71 &5 I 2 A I v 1) B OV B #e BRALP
PG AT A I 2R ALP 154

4.5 R[EHEE TGP % MC3T3-E1 40 /i Runx2
MRNA L3k KF 52 m 4% MC3T3-E1 4ifiLL 1 x
10° AL R T 6 FLAR, 4 i & 0 (X BE41) .3,
10 pg/Li TGP 3 41, 54 3 P fL. Z5¥ibFH24 h
J& , Trizol 2GR 24 20 , S0 L 240 ML Y B RNA 11
S R & 15 8 cDNA ., 8% 53 v 2k A Prime-
Script RT Master Mix ( Perfect Real Time) i &
(TaKaRa H]) o [tk &0 30 pb, L 1.5 pg &
RNA i i #4 #},5 x PrimeScript RT Master Mix
6 pL,JC RNA K #ME . %% %44:37 °C 15 min,
85 C 5 s,4 CI#ff. PCR A% :SYBR Premix
ExTaq I (Til RNaseH Plus) 10 uL, #% #iz cDNA
1.5 uL, IF25|940.5 pL,dd H,O0 7.5 L, SZAF%
JesE i PCR #:l Runx2 mRNA 3 ik, Runx2
HI5 I F5) : 1F 1] :5'-GGGAAGGGTGGGTAGTCATT-
3', 11 :5-AGGCACAAAGAAGCCATACG-3', §" 1
R BN 153 bp; NS 3Lk A B-actin, 1E[1]:5'-
TAGGCGGACTGTTACTGAGC-3', % [i]: 5'-TGCTC-
CAACCAACTGCTGTC-3', ¥ i Bt J& 233 bp.
MREAR P 3 AN FL. PCR N 4k 195 °C il 4%
10 min,95 C &M 20 5,58 CiE k 30 s,72 °C ZEf#
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45 s 17 40 4MEFR. M ABI 7500 ZétE it PCR
A0 e L A PR B (Ct) |, 45053045 ik R A 0 8 36 6
%Z—AActo

4.6 TGP % MC3T3-E1 41l i 55 5" {1k 4% 15 1 ik
P2 REAi AR 4 24 80% ~90% K 5,
b, LA 2 x 10° ALY % B 3 R0 T 24 FLAR, BEFL A
IR 600 o 1 4t M4 W fLR S B Ch &R
10 mmol/L B - H il B R4 . 50 wg/mL o-PLk i FR
M 10% FBS 15 11 55 57 5L, S50 4H 5 70 0 A
3.10 pg/Liy TGP, Xt AL N34, M ALK E 4 4
BAL. B3 KREWX N EF IR IR, ELER TR
30 KIGF il 73k, PBS YB3 1K, 10% HI S [ &
10 min, Z8 MK PEFS ¥, BALMA 500 uL 1 0. 1%
PERL YT 37 CHER 30 min, 75 FH 2818 /K Pk %
3k, 5 PBS F 37 CHFE 10 min, & MWEIFHAM,

4.7 it Jdrik W SPSS 20.0 bk AT
Gt or i BdEH x £s Fom, AR BB H H A
B2, P <0.05 NESES I FEX.

# R

1 AW TGP %} MC3T3-E1 41 fits 145 1t 5%
M (F1) SRR E, 3 pg/l TGP 41451 T 41l
24 48.72 h J5, ¥Refe ksl B 4 i 3556 (P <0. 05,
P <0.01);10 png/L TGP 4H/EH T4l 24 h j5, Hi#
FEVERITEANI] ., (H ik BE VR T4 M 48 .72 h J5, IR
Aefiet MC3T3-E1 4liffiAY g5 (P <0.05) .

£1 AFRMHKE TGP % MC3T3-E1 4UMIIEFE MM (X £5 )
TS /(0D )
ikl n
24 h 48 h 72 h
Xif 6 0.194 +0.031 0.358 £0.028 0.504 +£0.030
3 pg/ll TGP 6 0.279 +0.019 **0.421 £0.022* 0.538 £0.011 *

10 pg. TGP 6 0.214+0.045 0.385+0.026 * 0.565 +0.022 *

V0 BRALFI I B, P <0..05, **P <0. 01

2 ARl E TGP Xf MC3T3-E1 4 i J& 3 i 5
W (F2) TGP /EM 48 h g, SXFIR4 Es,3 ngll
TGP ZH X} 4 i J& A 2 me R B 5510 g/l TGP 4141 i
AbF G B ELBIE D, Wi AhF S + G2 A E g, 2%
RAGIEE X (P <0.05),

K2 ARFEWE TGP % MC3T3-E1

AR (%, x+s)
415 n Gt S+G2
xR 3 0.832+0.017 0.168 +0.017
3 g/l TGP 3 0.819 +0.012 0.181 +0.012
10 pgl TGP 3 0.775+0.022" 0.225+0.022"

- SXT AR A, P <0.05

3 RIalHE TGP %} MC3T3-E1 4fifi ALP % 7
J Runx2 mRNA FZik/KFER2m (£ 3)  SxF4
e AR EE TGP AEFI T 48 h 5 BT fg F il 20
ALP 15 @325 (P <0.01) ;Runx2 mRNA 3k
AKFIRHI AR (P <0.05, P <0.01).

F=3 AW TGP X MC3T3-E1 41fE ALP &1 &

Runx2 mRNA FikKFRFEE (X £s )
415 ALP iEH#:(U/g - pro) Runx2 mRNA
it i 5.465 +0.273(4) 1.000 +0.000(3)
3 ug/L TGP 7.121 +£0.536(4) ** 1.958 £0.139(3) *

10 pg/L TGP 9.071+0.280(4) ** 2.917 0.673(3) **
FE: SX B ER,T P <0.05, ** P <0.01; () WEIR e A &

4 10 pg/L TGP Xf MC3T3-E1 4 1b 4515
B (B 1) SRR H4K, 10 g/l TGP 41m]
2 A A A 455 TR 1

FEA NUHEZ ;B Sy 10 wg/L TGP 41 ; [ i 45 3k b R I
DAoL Ao
1 10 pug/L TGP %I MC3T3-E1 4ifun {b4h s
ez (BEROY, x100)
i it

Pk SRE WA FFEE AT N, BT = A0 A
T VR B W MSORI B T 8 2 ) PR G , B 1) o W Aot R 44
R, FECHERA . MEIASEA T a(tumor necrosis
factor-a, TNF-a) i i 2155 5 3 P& %o -5 AQ 3 2F 47 A
o TNF-a X0 40 9V AL 80 % 2 55 40 i % i
) Fas/FasL #1456 5 51 & BE 40 M98 T 5 3ok
B UM W% R F kB 2 RS A6 R B AA (receptor
activator of nuclear factor-x B ligand, RANKL ),
s RANKL-RANK 15 5375 3 il - 240 B 73 4 5 410 1)
Runx-2/Cbfa-1 Fla & #H 5% 5 K ¥ (osterix , OSX)
FI, 06 B H 40 M Ak, TNF-o AT B 38 B 88
(dickkop, DKK-1) & i5 1 il Wnt {5 %5, 7+ &
RANKL/E - & (osteoprotegerin, OPG) L i, 1
SRR AR A I . IR R R IR T2 A
T 6 (tumor necrosis factor receptor-relat-
ed factor 6, TRAF6) JL4F ke 510 Mo fe i ol
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B TERIHEELEE it RANKL /RANK /&
WA 5 s " . Shaw AT 267" 5@ 18 % IL-
17 A SREE/N R B AR 98 R I, IL-17 7] LA PR Y
Wnt {55 38 % , 3175 500 W 19 frizzled A CHE H 1
(secreted frizzled-related protein 1,sFRP1) 14}
WERY frizzled A% 1 3 (secreted frizzled-relat-
ed protein 3,sFRP3) F ik, 1)1 il 4 5 Jm & B 1 240 i
o34k BB

TGP {Ey—Fp G e v 15 71, i R b FH 28 XUt 56
TR A B P EPRERYT , BT R AVEITE K I IR
SERTFE S 3] THESE ™ . TGP AR MFREE T BB
L AR . SRS i RN B, /N
FTE R TGP AT 3G 58 B A 20 M35 4, EL AT 4100 i - 4
A0 s Wik 56 v, TGP m] 3@ o 90 i T 40 I 3% ik
RANKL , b T 90 il 15 15 400 B %) A, 92 R PR 2K
R S B SEE B, TGP 45 42 24 J500% AL 25 11 S il
(mitogen-activated protein kinase, MAPKs) 5%
TRAR B IR 28 XU O 49 A e B 4 L ) A AR A
EIE L TGP FHURY ST A i " TGP s Y15
OPG Fil RANKL mRNA k7K, T i RANKL/OPG
() HO ], AEFF R AE X B % . 7% F kB (nucle-
ar factor kappa-B,NF-«kB) /3, TGP gLk A
BN RPCE SR IR T X e mRg
= TGP X il B i A T B T8 e B L uE s

ARSI NIEFE A FneT e 3 NI, A TR T
TGP X BB A1 . SEBR 2 2R8I, 3 pg/l TGP
YEFAT UMM 24 .48 .72 h ¥y 0l {ig 40 g 3 5. 10
pg/L TGP AU FE , ib v s 40 L N G1 1] S
G2 Wik, TGP i M T #5570 fL iy MC3T3-E1
Y 48 h 5, 4 ALP 35 M3 5% , Runx2 mRNA
FRKFETHE . S0k 30 K5, TGP 4L i 5 1k 25
R S T R B I T B A X s g IR ST T
TGP B A5 HEfE#t MC3T3-E1 145H /i A1 L Y BE
77, #8258 1T TGP 85 & A iy 25 BEALE], BPBR
TP TR AT R Z A A H AR
HVER, N RYEAH OB BB FA BOTR Y7 SR $E L S 50
WAEFIGST I o
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