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Effects of panaxatriol saponins on the differentiation and apoptosis ofM C3T3-
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Abstract The purpose of this paperwas to study the effects of panaxatrol saponins (PTS) on osteob lasts m nex
alization and apoptoss. MTT, p—nitropheneye phosphaie RT-PCR and Von Kossa staining w as used to observe the
effects of PTS on cell viability alkalne phosphatase (ALP) activity osteocalein (OC) mRNA expression and
m ineralizatbn ofMC3T3-E1 cells. The serun deprivation-induced apopiosis of osteoblasts was detem ned by flw
cytametry. Cam pared w ith the contwl group therewas no sign ificant d ifference of cell vability in all experm ental
groups. H gher doses of of PT'S could mprove ALP activity obviously canpared w ith the control group during early
differentiation phase of MC3T'3-E1 celly anong which 10 Hg/mL of PTS had the strongest pranoting
effect H owever the stmu hing effect of ALP activity ofMC3T3-E1 cells by PTS was bbckaded by estiogen re-
ceptor antagonist IC1182780.A fier 21 days of treatment higher doses of PT'S could markedly ncrease the mRNA
expression of OC. Besies the number ofm ineralized nodules ncreased at different levels inM C3T'3-E1 cells af
ter 28-day ncubationw ith different concentratbns of PTS. 1 Hg/ml and 10 Hg /mL PT'S could significantly nh b-
it serum deprvation- nduced apoptosis of MC3T'3-E 1 cells. A1l hese suggested that PTS could effectively pram ote
he differentiation and m neralization of osteob lasts and inh b it their apoptosis and m ight act as an estrogen age-
nist n MC3T3-E1 celly potentially capable of beng developed as anttosteoporosis agents.
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, t \ PBS 48 h 5mg/mL
MTT 10 UL 4 h ,
2 DMSO 150 BL, 570 nm :
Panax noioginseng Asno 3
(Burk. ) F.H.Chen( A raliaceae) 2.3 PISMC3T3-El%4mfiey ALP & 469 %ok
; 1% 10’ 24
— , 1ml, 10/ FBS  aMEM
, 24 h Yo FBS a-MEM R 50
[+l Ug/mlL C  10mmol/L B- ,
( panaxatriol saponng PT'S) 6 ,2d 1 7 14
, PTS % FBS a-MEM ,24h
MC3T3-E1 , PTS 6 PBS
48 h , 1% Triton
. X-100 200 HI, 4°C 1h
, ALP
1.1 #HR55H ALP ,
( 8% ; ALP
); MTT T riton X-100( Am resco 1% 10° 24
); B- C( Signa )i , 1 ml, 10/ FBS  aMEM
LT 182780( Tocris ); -MEM ( 24 h Yo FBS o-MEM ,
Hyclone ); ( FBS G bco 50 Bg /mL C 10 mmol/L B ,
);MC3T3-El 6 ,2d 1 14 1%
); (ALP) FBS a-MEM ,24h 1 Bmol/L
( ); An- IC1 182780 1 h
nexin V-FII'C ( BD Pham in- 10 Bg /mL PTS 6
gen ) PBS ALP
1.2 B & 2.4 PIS 3t MC3T3-El 49 fF 45 % ( osteocalen,
MODE 1680 ( Bo-Rad ); 0C) mRNA % &9 %5vh
( O hmpas ): BD FACS 1% 10’ 6
Canto ( BD ) , 2mL 10k FBS  a-MEM
5 24 h PTS 50 Hg/mL
C 10 mmol/L B- Yo FBS
2.1 mpassdk o-MEM , 2 1 21 d
M C3T3-E1 100 FBS o R RNA,
M M 37°C % CO, 260 nom 280 nm RNA
3 RT-PCR
s 0.2%% , (010 5-CTG GCC CTG GCT GCG CTC
2.2 PIS3FMC3T3-E 14 i3855 69 %ok TGT-3, 5-GGT CCT AAA TAG TGA TAC
MC3T3-E1 1 x CGA GAT GG-3° PCR 95 C,
10* 96 , 100 HL 2min 94°C, 305 55°C,30s5 72 7C, 30 5 30
24 h 1% a-M EM s s 72 C Smin PCR 1%
PTS 6 , 0C
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GA PDH
3
2.5 PIS3MC3T3-E 148 e AL 175 mbd %ok
Von Kossa
1x10 6
2ml, 100 FBS o-MIM 24 h
PTS 50 Hg /mL C
10 mmol/L B- Y% FBS a-MEM
, 6 ,2d 1 28 ,
PBS , So
1h 3
s o NapS,0; S5mi, , Do
Smn
3

2.6 PTS&FPLikis 549 MC3T3-El1%m e
w %

1x 10’ 6
, 2 ml, 10 FBS  a-MEM
24 h aMEM ,
PTS 1% FBS a-MEM
( nom al), a-MEM
( control) 48 h
1% 10° PBS , Annexi V /
FIIC Pl
3
2.7 %itE ik
xts t
3

3.1 PTSt MC3T3-E 14m i2 3 7449 %/vh

0.1 1
10 Hg /mL PTS
(D
Table 1  Effects of panaxatribl saponins ( PTS) on pwliferation of

MC3I3-E1 cells(x £s n=6)

Group c/(MgmL) Relative proliferation
Con trol 100 00 £8. 99
PTS 01 105 22 £7. 78

1 111 36 5. 47
10 105 80 £7. 84

3.2 PIS*MC3T3-E1%4mf@i ALPE Hay %5k
2 5 PTS

7 14
ALP PTS 7d ,
10 Hg /mL. PTS ALP (P <
0.05) PIS 14d , IHg/mL
10 Hg/mL PTS ALP (P<
0.0 P<0.01) , PTS
ALP

Table 2 Effect of PTS on the akalmne phosphatase( ALP) activity of
MC3T3-El cells(x s n=6)

cl/ Relative activity Yo
Group
(M g/mL) 7 14 d
Control 100. 00£9. 84 100 00 *16. 21
PTS 0.1 107. 91£8. 33 110 02 *9. 72
1 113. 56 £11. 21 116 97 £5. 99
10 119. 50£10. 87 133 56 *13. 87 ~

"P<0.03" " P<0 0luvs control group

3.3 MER E ARIABT F| ICT182780 *F PT S Aank,
B @ i, ALP & P8 %k

1 , 14 d ,
10 Hg /mL PTS ALP
1 Bmol/LL ICT 182780
o 150
% .
=
'§ 125 *
A 1
< T
s 100}
£
& 75
PTS - + +
ICI 182,780 - - +

Figurel Effectsof C1182780 on ALP activity of MC3I'3-E 1 celk in
the presence of 10 H g/ L PTS (x £s n=6)

" P<0.050s PI'S group

3.4 PIS*F MC3T3-El%m . OC mRNA £ 4
%ok

RT-PCR , , PTS
21d , PTS )
OC mRNA 1 10 Hg/mL PTS
OC mRNA P<0.0l)( 2
3.5 PIS3FMC3T3-Elmfas e Fi75 mhd %eh
MC3r3-El 50 Mg /mL C
10 mmol/L B 28 d
( 3) 10 Hg/mL PTS
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Table 3 Effects of PTS on apoptosis ofM C3T3¥E 1 cells deprived fran

senm (xt5 n=3)

oc I

GAPDH

C cl Apoptotic plus E arly apoptos s
125 - oup (HgmL) necotic cells/% cells o
*ok
100 - - Nomal 592177 3.610.7 7
- = Contmo | 27.2%2.5 12610
% 0.75 1 —_ PTS 0.1 22 0436 9.4%1.7
9 050t 1 21. 8+4. 4 8.3%
g7 10 16.5%4 5 5.4%1 7
025+ . .
P<0.08 " P<0 01wvs control group
0
Control 0.1 1 10 ALP , ALP
c(PTS)(ng/mL) (71
Figure 2 Effects of PI'S on the expression of OC mRNA nMC3T3-E1 ALP PTS 7 d
celk after continuous treamentw ith PTS and control vehicle for 21 d
o e 14 d ALP , PIS  7d
(x £s n= 3)
* " P<0.01ws contol group ALP 14 d , PTS
PTS
0]0
2
, 0C ,
RT-PCR
, L 10 Bg/mL PTS 0C
, PTS
VonKossa
, PTS
PTS ,

Figure 3 Effects of PI'S on m neralzaton of osteob st MC3T3-E1
celk dyedw ith Von Kossa staining( % 200) [8]

PTS
A: Conto] B: PIS ( 0.1 HgmL ); G PTS (1 HgimL); D:
PTS ( 10 B g/mL)
, L 10 Hg/mL PTS
3.6 PTStdify JLikiA F 49 MC3T3-E1 40 28
9 Yol ,
3, 48h , PTS ,
0.1~ 10 Hg/mL , ol
, , PTS , PTS
L 10 Hg/mL PTS (P < R1 Rgl Re
0. 0L P< 0. 05) Rl Re
[ 10-11]
PTS
4
, IC1 182780
, PTS
3 , PTS
[el
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