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Effect of Soyasaponin Bb on the Proliferation, Apoptosis and MEK / ERK Pathway of

Alveolar Osteoblasts
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Abstract: Objective To investigate the effect of soyasaponin Bb on the proliferation and apoptosis of alveolar osteoblasts through
the mitogen extracellular signal - regulated kinase/ extracellular signal — regulated kinase (MEK/ERK) signal pathway. Methods The

human alveolar osteoblasts cultured in the Dulbecco’s modified Eagle medium (DMEM) were used as the control group (group A),
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the human alveolar osteoblasts cultured in the DMEM containing 400 g/ mL estradiol,400 g/ mL soyasaponin Bb and 800 pg/mL
soyasaponin Bb were used as the estradiol group (group B),soyasaponin Bb low — and high — dose groups (groups C, and C,)
respectively. The cell viability and cell colony count were measured by the MTT method, the apoptosis level was measured by the
flow cytometry, and the expression levels of MEK, ERK mRNA and protein were measured by the reverse transcription real — time
fluorescence quantitative polymerase chain reaction (qRT — PCR) and Western blot respectively. Results Compared with those in
the group A,the optical density (OD),survival rate of cells,colony count,expression levels of MEK, ERK mRNA and protein in the
groups B, C, and C, were significantly higher in a dose — dependent manner (P < 0.05). Compared with those in the group B,
the levels of the above indexes in the group C, were significantly lower (P < 0.05),while those in the group C, were similar
to those in the group B (P > 0.05). Compared with that in the group A,the apoptosis rate in the groups B, C, and C, was
significantly lower in a dose — dependent manner (P < 0.05). Compared with that in the group B, the apoptosis rate in the
group C, was significantly higher (P < 0.05), while that in the group C, was similar to that in the group B (P > 0.05).
Conclusion Soyasaponin Bb can promote the proliferation of alveolar osteoblasts and inhibit their apoptosis. Its mechanism may be

related to soyasaponin Bb promoting the expression of MEK, ERK mRNA and protein in alveolar osteoblasts and activating the

MEK / ERK signaling pathway.

Key words:soyasaponin Bb;MEK / ERK signal pathway;osteoblasts;cell proliferation;apoptosis
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459654. 36) , ¥ T 35 [E Thermo Fisher Scientifc 2> &) ;
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—Pr(1:5 000, it 5 K 652149) , ERK —$i (1:2 000,
5 354219) , HimiE -3 2 I & (GAPDH) —¥t
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Fidk, &4 60 wmol / LAY DMSO A by k44 ek 1 f 3 fi
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AIFTHE R 3L, B A Sy R 3 IR

B2 PR T KO E - AR SR A RS K A S
JEHREE 1V = FITC / P15 & 53 7 8% & 10 ming R
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ATCGATGCTAGCTAGCTAGCTAGTAGCTAGCTAGCT -
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4fi il MEK F1 ERK £ [ 7K -3 72 : >k F RIPA 24 i
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1708 5 MEF 40 pg B AT F SDS - PAGE fEiE— 2
T K EER i % 0. 22 um PVDF 4545 0. 5 h, 7E
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JI B 2E 4%, I8 B8 5 MEK, ERK, GAPDH — #1175 4 “CIiF
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B AL 1 ho i FH DA R R Ge il 2R 454 R
J5 KV B2 5E 1 3 B bR AL S GAPDH K-
1.3 SitFELE

SRHISPSS 19. 0GE3 AN T TR FRILX £ 53
TN ATHN R T 2500, ZE AT LSD — 1K P < 0. 05
HESALIFE .
2 BR
2.1 XFEERE G A FURE T R RN

5 AR, B .C, 4 .Co 2 OD FI4H M A7 244 B
BIHE (P <0.05), 41 TR BB B FEK (P < 0.05),
HEFEAREYE S BALELE, C, 4 0D F4u fu A7 %
B R RER(P < 0. 05) , 4HMaJH TR B T+ (P < 0. 05)
Cy 2 OD | 40 JfL A7 16 5% 40 Jf I 1~ 2R ¥ 00 B AR fk
(P>0.05) FF W& 1FE 1L,

F1 KEEHFBbMFESHEEMIGHE AR
(X +s,n=6)
Tab.1 Effect of soyasaponin Bb on the proliferation,apoptosis

and colony count of alveolar osteoblasts (X+s,n=6)

sl 41 M P
oD miA % (%) (%) ™)

AL 0.60£0.05  54.47£5.31  11.3:0.45  259.79+38.32
B4 0.93£0.03  69.32£5.25%  5.4:0.39"  588.31£20.34°
CA 0.74£0.04"  62.29+6.38"  9.9+0.42"  485.35+38.02"
G2 0.91£0.03*  70.30+4.74°  5.6£0.24* 59734 +35.49*
FH 15. 894 10. 881 26.103 129. 035
PH 0.000 0.000 0.000 0. 000

EHAMWLE P < 0.05; 5 BaLbE,"P < 0.05; 5 C, 4
JeA,°P < 0.05.K2F .

Note: Compared with those in the group A,*P < 0.05; Compared
with those in the group B,"P < 0.05; Compared with those in the
group C;,°P < 0.05 (for Tab. 1 — 2).
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Fig. 1 Effect of soyasaponin Bb on the apoptosis of alveolar osteoblasts
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HAHWE B C A . CHEEE I B &
(P <0.05), H AR EAME 5 B4, C 4 R7EE
WFER(P <0.05),C,HMEETTH AP >0.05),
TEWFE 1A 2,
2.3 3 MEK,ERK mRNA F1%E 8 Rk 7k F B E00
5 AH A, BAL . C A Co Al A 1B B 2 MEK,
ERK mRNA FIE [ KA K-F BB R THE (P <0.05), H
SRR S BALILES, C) 4 R S 4 MEK,
ERK mRNA IR (4 FAK P H B A (P < 0. 05),C, 41
FREE R 4 MEK , ERK mRNA F18E (268 7K SE 300
B AR AE (P > 0. 05) 1F UL 2 FIE 3,
x2 KREEFBbIITEFHEHAEMEK,ERK mRNA
MEAREKFEHZM(X +5,n=6)
Tab.2 Effect of soyasaponin Bb on the expression levels of MEK,
ERK mRNA and protein of alveolar osteoblasts (X s,n =6)

%  MEKmRNA  ERKmRNA  MEK/GAPDH  ERK/GAPDH
A4 1.63+0.59 1.29+0.39 0.35+0.06 0.29+0. 04
B 4.52:0.49  451£0.46'  1.1320.03 1.19£0. 05°
C4 3.52£0.45"  3.65£0.33"  0.79£0.05"  0.83+0.04"
G 4.49:0.47°  4.53£0.42  1.16£0.05*  1.20£0.07*
FiE 37.163 46. 662 36.017 18. 859
P 0.000 0.000 0.000 0.000

A B4 4 i

ik w— -
e e—— BRI

B3 KREEFEBbXFEFHEMEMEK,ERK EBRIA
K FHIF 0
Fig.3 Effect of soyasaponin Bb on the expression levels of MEK

and ERK protein of alveolar osteoblasts

c, 4
E2 AZEEEBbMFTEERNBHMEZNLIG(LERERE, x200)

Fig.2 Effect of soyasaponin Bb on the colony of alveolar osteoblasts (crystal violet staining,x 200)

3 itig
3.1 KEEFH Bb WFETHEMHIEIEHE. ATHIZN
AR GERE RN, 5SAHALE, B4 .C4.C4
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