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Effect of Tarasaponin IV on differentiation and mineralization of primary
osteoblasts
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Abstract: Objectives To study the influence of Tarasaponin IV on the differentiation and mineralization of primary osteoblasts.
Methods The craniums of male SD neonatal rats were digested to obtain primary pre-osteoblasts, and cells were then cultured in
vitro and identified. The suitable concentration range of Tarasaponin IV (10, 20, 30, 40, 50, 60, 70, 80, 90, 100 png/mL) was
determined by MTT colorimetry. The osteoblasts were respectively cultured with Tarasaponin IV (0.5, 5, 50 pg/mL). Alkaline
phosphatase (ALP) activity in cell supernatant was determined by kit method after 4 d of culture, and calcified nodules were stained
by alizarin red S staining after 14 d of culture. Results Compared with the control group, all concentration groups of Tarasaponin IV
could significantly increase the activity of osteoblasts (P < 0.05, 0.01), and the cell survival rate showed an increasing trend in the
concentration range of 0—60 pg/mL. Compared with the control group, the ALP activities in the supernatant of Tarasaponin IV low,
medium, and high dose groups were decreased significantly (P < 0.01), and the number of mineralized nodules in the medium and
high concentration groups was increased significantly (P < 0.01), in a dose-dependent manner. Conclusion Tarasaponin IV can
promote the proliferation of pre-osteoblast and enhance the mineralization process of osteoblasts.
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Fig.1 Chemical structural formula of Tarasaponin IV

3.2 Tarasaponin IV} AR & 40 E MBI 5200

g5 B 1 Fron, 50 4L LE AL, Tarasaponin IV
W BE AH T TOUHT B 4H L 24 b, & R FE AL 40 i 4
B 5 EW G, 2 78 H %1% 5 L (P<0.05,
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B2 REHREHEMRALPEE(40x)
Fig.2 ALP staining of primary osteoblasts (40x)

3 EREBERTLETRE(40x)

Fig.3 Primary osteoblast mineralized nodule staining (40%)

%1 Tarasaponin VXS BT A B 4B & R #0E0 (n = 3)
Table 1 Effects of Tarasaponin IV on activities of pre-

osteoblasts (n = 3)

205 WepE/(ug-mL ™" Ao AR %
Xt HE — 0.143+0.002 100.000
Tarasaponin [V 10 0.160+0.004 120.968
20 0.198+0.001" 166.532
30 0.231+0.011°  206.452
40 0.208+0.005™ 179.032
50 0.216+0.023 188.306
60 0.224+0.003" 197.984
70 0.188+0.002" 155.242
80 0.197+0.006"  166.129
90 0.187+0.002™ 153.226
100 0.183+0.003" 148.790

B4t - P<<0.05 " P<<0.01
“P<0.05"P<0.01 vs control group

5L 1 B, 7 60~ 100 pg/mL P 40 i A 17 R R i

T ks B, 1 HL 0~ 60 pg/mL Hiff FT Tarasaponin IV

XT FS B A 43 A A A R 2 e

3.3 Tarasaponin IVXI 5B 4058 ALP 7&E 14 HY 5200
SER SR 2 Fros, 554 LL#L , Tarasaponin IV

TR B2 dfE, & EHKE0.5.5.50 pg/mL)
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%2 Tarasaponin IV} 5 B 4000 ALP BRI M (x £ 5,
n=4)
Table 2 Effect of Tarasaponin IV on ALP activity of

osteoblasts (x s, n =4)

WEE/ ALP &M/
2 51 e
(ug-mL D QOoxE [RHPAIL™D
o e — 0.784+0.007
Tarasaponin IV 0.5 0.647+0.002"
5.0 0.589+0.010"
50.0 0.583+0.002"

5t i P<<0.01

*P <0.01 vs control group

Y ALP GR35 3 T %, L6 o7 5k B 1 i 52 0k
R, ZRA SR LP<0.0D. FRKW,
Tarasaponin IV 1] DLid ot [ A ALP & 14 , 5% 1 B3R 4
LR oA A
3.4 Tarasaponin IV X 5% & 20 B §5 14 45 5 2 A A9
A

i Rdn e 4 R 3 Fros, 5o 4L HB,
Tarasaponin IV - ¥l B¢ & 4 i 14 d J5 , & K&
£1(0.5.5.0.50.0 pg/mL) 1L 25 45 % H # m , B
b W T 8 i B0k K A o, b L R E
(5,50 pg/mL)F 04515 5 H R = TR IR AL, %

FH G R L (P<0.01). 455K, Tarasaponin
IV A] DL G i 1 R 200 M0 A0 45 749 1 T B, 38 5 i
B L
4 iTig
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N MEMESEERAL o B BT B P E B o FERFI — Tildx
Wt gt o, v B BB AL 1) B R N 6.6%~
19.3%, 1319 13%" s il B 4 2 B 2 ) 32 220
RE 2 AR, B 1) 70 o7 #H 40 R ER B AH 40 Al 43 4 7
AR I SRR b 43 A 1) ALP (R 2R — SR AARBE B2 11D
oo s O B R DR =1 A i e = - I 5 W
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I JE B, 02 B A AR AR R I R ER . 4
B 240 B A A2 B 1 D) RE AR I, AT AT AR B
S B R 2 T ) B s P A I R BT B e E ()
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B4 Tarasaponin IVFFK &y L (20x)

Fig. 4 Mineralized nodule staining of primary osteoblasts (20x)

%3 Tarasaponin IV R B 40 M §5 40 4535 2 BB 2200 (o
s, n=3)
Table 3 Effects of Tarasaponin IV on formation of

calcified nodules in osteoblasts (x £ s, n = 3)

Al W/ (ug-mL ™D WL H
X — 11.333£2.517
Tarasaponin [V 0.5 24.333+6.429
5.0 48.667+11.676"
50.0 66.667+18.037"

Ex R i P<<0.01

*P <0.01 vs control group

BRI I E R ThRE . AL AR
RN F A R SR E PSS A SRR i 1N St
FER S E A N 7.33%13.28%4.0.92% . Hi
WIRE 70 R B0, 22 AR R R K BR WA E 3k B TE
REHT YRS % A BT e
165 B 240 M B A B A, OR3P R B 4 i 3 o {2 gk
BT R, I H RS X BTk B Fa PR B SR B RS K R E
PR

ARSI 70% £ B[R] B HOR 2 A AR K
10% R R HE L 30%~50% £ B i B e i, 1K IR
T4, i i B A, CH,CL-MeOH Ff & 3 i, 2115 - 7K
T5(0.01% H RO B Bk b, WA I 4 e 4, 3143
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— i & AL & ¥ Tarasaponin IV . A #iff 55 & ¥
Tarasaponin IV Co JJL4H i ik 80/ 52 S8 453 40 B S 1)
PRI AR I, A 6F BT 240 B vl 14 10 AFF 9 0 AR L AR
18 . ARSLLKE Tarasaponin IV T IR AR 5 # 40 A2 11
T I T, 43 BT A [F) 9 & Tarasaponin IV XS J5AC A H
A0 A A A S . 25 BRI JEAR R 4
2% Tarasaponin IV A [F) 3 FE 20 T , 48 f A= A7 26 B
E TR, ALPVEE N FE L, LSS T E B E
W% . 43 M )R KA Tarasaponin 1V 0] BLIE i {2 3 717
FCH A AR T AR K 38 R ALP (1) 75 SR &, 8% ALP
I 22T vy o 2k B 40 LR A0 45 759 TR 1, 3 i B
F PRI ROR

Tarasaponin IV 58 % {12 13F Ji7 A 5 41 i 3 58 A
ATy Ee , wT DA A 22 AR R I R 917 96 B 5T i A e
Pt 245 P 2% 556 2 |, {H Tarasaponin IVAE H AlE 4
AR 53 1 WL i AN B, 7 75 3 — 2B R ) .
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