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The Expression of BMP-2 and PINP in the Osteoblast Differentiation
of Mouse Bone Marrow Derived Mesenchymal Stem
Cell Induced by Polygonatum Polysaccharide
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Abstract ; The objective of this study was to observe the effects of polygonatum polysaccharide on the osteogenic differen-
tiation of murine bone marrow derived mesenchymal stem cells (BMSCs). One BALB/C male mouse aged 8 weeks was
used for femoral and tibial marrow by sterile working. The third generation of the cells was divided in 6 groups for this
experiment. The blank induced group was cultured in osteogenic medium (OM). The positive control induced group was
cultured in OM with 10®*mol/L of 178-E2. The PSP200-, PSP300-, PSP400- and PSP500-induced groups were cultured
in OM with 200,300,400 and 500 mg/mL of PSP, respectively. Inverted microscope was used to observe the proliferation
and morphologic change of these cells every day. The expression dose of PINP and BMP-2 were separately detected by
ELISA kit at the 7th day and at the 14th day. After induced , BMSCs were proliferated effectively, presented triangle , aste-
ro-form, polygon or irregular shape. Clumps and multilayer of cells became evident. Compared to the non-induced group,
the cells of PSP induced groups had a high expression dose of PINP and BMP-2 (P <0.01). This demonstrated that PSP

can promote the proliferation of BMSCs and it can enhance the

expression of PINP and BMP-2, especially in a high
Wk H 191:2013-11-14 13 H111:2014-07-02 concentration of PSP.
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Fig. 1 The morphological characteristics of BMSCs cultured
in IMDM (200 x )
(A)BMSCs JsACH: 37 2 d J5 i) DL A VAR 40 ML 5 (B) BMSCs J5ifR
FigR 10 d J5 4010 S AN A UDER LA 40 2R 4R
(A) Primary BMSCs after two days of culturing: few spindle shaped
cells were observed; (B) Primary BMSCs after 10 days of culturing:

cells were in irregular shape and cell colonies were observed.
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Fig. 2 The morphological characteristics of BMSCs in blank
induced group (A), positive control induced group
(B),PSP 200 induced group (C) ,PSP 300 induced
group (D), PSP 400 induced group (E),PSP 500
induced group (F) after five days of culturing (200
x)
Uil PSP nl LIfe it PINP Y73l , HBE%E PSP #k &
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Table 1  Effects of PINP in the osteoblast differentiation of mouse BMSCs induced by PSP
éﬁi’ i iﬂi n PINP( X +SD,pg/mL)

25 11554 Blank induced group 14 d 7 20.73 £0.18
PR3 875 41 Positive control induced group 14d 8 33.56 £0.06"

PSP200 £ PSP200 induced group 14 d 7 31.07 £0.23%

PSP300 4 PSP300 induced group 14 d 7 31.57 £0. 15

PSP400 4 PSP400 induced group 14 d 8 32.46 £0. 11

PSPS00 41 PSP500 induced group 14 d 8 35.28 £0. 11

TE:a 5= HFESAE, P <0.01;b HEIEX A A AL P <0.01,

Horb,n 255 A REA L

Note : a. Compare with blank induced group,P <0.01 ;b. Compare with positive control induced group, P <0.01.

2.4 PSP &AX/INR BMSCs BMP-2 FiARI 20
G300 T A 14d R B 2 A s R LA, R
PSP %t /)N i BMSCs 5[] 434k o BMP-2 33 (1) 5% 1
(F£2), WKRAHR BMP-2 Rk, Jr 22 51 5
P =0.067,P>0.05, S fkJr 2255 W, RAMAEZRE T
ZE000T, 525 IO BRE 4 LA, PR X RS R4

PSP 200 %5544 . PSP 300 %540 . PSP 400 %S4 .
PSP 500 5541 BMP-2 {34 T+, 26 5% HoA i 3 1
(P <0.01); 5 BHPEXT LA Eb, PSP 200 5 540
BMP-2 | %, PSP 300 5341 . PSP 400 if5 541 . PSP
500 540 BMP-2 {E34 7, 2 R A B EE(P <
0.01), i8] PSP {5 BMP-2 [ 431, H % PSP
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Table 2 Effects of BMP-2 in the osteoblast differentiation of mouse BMSCs induced by PSP

é’iﬁ) E{'}i n BMP-2( X +SD,pg/mL)
25 1554 Blank induced group 14d 7 30.64 £0.32
BH X B8 375540 Positive control induced group 14d 8 34.56 £0.24°
PSP200 #H PSP200 induced group 14d 7 33.51 £0.28%
PSP300 #H PSP300 induced group 14d 9 35.54 +0.88%
PSP400 4 PSP400 induced group 14d 8 40.49 0. 16"
PSP500 2 PSP500 induced group 14d 7 43.56 £0.20"

I a 5EHBERALE, P <0.01;b 523 HFESALEL P <0.01, Ho,n AR GESFYEAR,

Note ; a. Compare with blank induced group, P <0.01 ;b. Compare with positive control induced group, P <0.01.

3 i

e R EE G A Bt 2 R PR, BAT A
ST AN SR REN T TUNE R FERR SR
BESE DAL T HORE 220 (PSP ) T #ORS B 4 L
Yy, AT FEE P Z — o (AT E ) id
A EOR AN HE  EORSRE” , o]l TONE R A, LA E
AR, KON, ZEAE, BEE Y], KA
TR GEEA", (HFRAR) 2. “ B
B o (HIZFZ) TR = BT REAE . B # o, H:
IR, ATEOR B e B T A E . ik
SRR, BORE A HA ARG  E S22 i
T LA R s Sh e A A 1 o A AT BN
ZRERIWTST T R B, BORS 22 W5 ELA A E /) Bl B A
B4 ( BMSCs ) 24 R+ FK BB o6 BMSCs 3
FEEGIRI AR 2 I RS SR A k)
FEIT A0 B ) AR VE T o AR5 LA 1) 55 BT
T 1075 S o AL A M RY S ISR B, SR A
[vi) e 55 86 2 (1) PSP, 3535 PSP % BMSCs B [1]175 543
BN B FE R, 255 S 30 45 51 % 3L PINP (BMP-2 3%
kY T R RE 2 PSP e i 8] 5 5 T 20 e 1)
TERPE P 2 — o

B E) 7€ 5T T 40 i ( BMSCs ) 52— £ fiE 6] 58
BT 240M, ARG 35 SRR TE , B2 RE AR K FE—
SE AT AT LA SR SR s oAk, RS A
0.1 wmol/L HiZEKHS 10 mmol/L B-H yh#E R4l .50
pmol/L 4EAE R C 45475 5 K14 HI T A7 1] i i 48 e
SR ZE SR MR = A £
B AFNPEZ, ATl I, 40 mT DL i 326
LR E 40— AE 0y B S 4R, BMSCs [n] i 734k

(1) T LRI AN RE A 5 A o0 638 i o S
{12 LRI 200 B A 35 S5 1 4, 2 e 0 30 ) e Tl P
ity T e St B 2 11 5 B At B ) S 2 L
VERE P4 AR Sz mT U B 5 S 4 v i 20 T O
A AR AEAE S 4L LA PSPS00 2H 5% I i,

PINP {14 7K -2 S5z W s v 200 LT e B T 3R 2 it
A R RE R b, S T 7R I TR 0 R S
PRy, BRI nl e SO — AN LA BIE B S BE AL
B0, i R 8 T B P A7 25U 5 R 105 11 o
PICP ¥ PINP £ 1ML yE P i & i E 2 e 1 B R
R S A B, THE s T B D ) A
R, BTG BR, BLEIESZ M PICP  PINP /K
5 BIE R LU 2 S BN S 3 ) e 4G R
HWFEAMR ™ AU ER, 5 BGP FI PICP 4
Lt , PINP 25 I8 B0 Sk 5 s RSB R b, AN 52 0%
FRM N R TR IR T RN SR Il 2K PINP
7J(q7_{9,10' 3

ARSI R, /N BUE BRI SRR T AR AT TR
FIHR e, 525 HiE S 4L H, 45 PSP 75 5 41 Al fH
XIS S 41 1 PINP (32383 18 2 o S5 M
XT R 175 SL4H AR L, PSPS00 2H PINP (1)3¢3k b, Hds
PSP i A YL F PP BRSP4l (H s 25
Sl ULH PSP AT LA B ) 70 5 T 20 M
Pkt AR rh PINP (19 2330 , HL B 25 7510 52 4 38
AR AR PR R o 7E BSR40 R I 5 A B BL , PINP
JEUUAE TR 22 1 TR 0 9 o, 2 A 40 e
7 T AU I A B3 B 1 A A B e SRR R ) o 24 K
4 L3 P R SR B, RS SR G G £, PINP Vi B i
R . 16HA PSP BEAE HE -1 4 [B] 78 55 1 40 A - [m)
U A4k H R R 2B ) 1



1192

KERT-PIBE S I R

Vol. 26

FIE A K& 4 8 H (Bone morphogenetic proteins,
BMPs ) BMPs Jg&:— 5 il 5 ) 45 440 F1 2 BE AR AL A% 7N 43
FaEEA, B T K T8 E %% 5 (BMP-1
BRah) MY e g b BMPs (915 ] 32 R
S B TR 5 200 L 1 i 400 RN i A B A Ak, 5
S I AL, S A B R

ARG B 78T 42 PSP i S5
W), 525 i S A, 45 PSP 175 S 28 A1 BH 1 ot 18
54 PINP 9 3638 3 25 1 Th; 5 BH M X IR 4
AHEE, PSP300 75 541 . PSP400 75 541 . PSP500 75 %
2 BMP-2 [ 36343 | 7}, PSP200 75 5 20 IX T FH 14
STAE S HE T HiE S WABEE PSP ik
FER T R, FLAR 2F 5 8 8] 78 5T T 4 B 1) 434k
BMP-2 {1 2 3K (44 FH 0 4 2%

ARSI R I, v BE PSP i S 20 A B 1A) 5
440 6 1 e 40 1 Ak 2 i R 6 PINP AT BMP-2
() 63k S B IR A A AR 2V, DB PSP £ 7
e E BMSCs B [m] 731k , s v FE PSP X 35 (1) 52
BRI o

25 b Tk HORE Z2 B 1 /)N B IR 7 0T T A
L o) i A oy A R e T ARG R N it i K RN
HIEARRATEMA 2 WRIK, @B 2 e E1E
FHE ., ik PINP BMP-2 AR Al fER 5 £
WA 2F 18] 7057 240 M 1) o3 Ak B A TR AL 22— ,
VIRHL] i 7 R A

S% 3k

1 Baber RJ,0 Hara JL,Boyle FM. Hormone replacement thera-
py:to use or not to use? Med J Australia,2003,178:630-
633.

2 Zeng GF( % &E1l6) , Zhang ZY (5K & ) ,Lu L(&J1) ,et
al. Effects of polygonatum polysaccharide on the expression

of interleukin-1 and 6 in rats with osteoporotic fracture. Chin

J Tiss Eng Res ("hEHA TFHFSY) ,2012,16:220-222.

10

11

Zeng GF(¥T5U6) , Zhang 7Y (3 555) , Lu L)) e
al. Effect and mechanism of polysaccharide intervention in a
rat model of osteoporosis. Chin J Tiss Eng Res (" EZHZ T
FEF5Y) ,2012,16:9471-9478.

Fan QS(JZ7 4 ). Baojian Shipin Yuanli Yu Yiju ( f#{g@ &
A IC 5 J B 5 4K 95 ). Beijing: China Medical Science
Press ,2007.224-225.

Wen S(3C¥k) ,Hu GZ(HIE#H:) , Yu H(ATK) ,et al. Study
the intervention of polygonatum sibiricum polysaccharides on
proliferation of bone marrow stromal cells inhibited by VCR.
China J Tradit Chin Med Pharm( fifeipEEZGZ4k) ,2011,
26:1630-1632.

Xu CF(fRA %) , Hu DH(HIRIE) , Zhao ZT (R JH15) et
al. Isolation, culture and multiple differentiations of rabbit
bone marrow-derived mesenchymal stem cells in vitro. Chin J
Tiss Eng Res (¥PEHLA TFEWTZY) ,2010,14.1002-1005.
Yuan ZH(FZ1#) ,Shang J(1#581) , Shao GJ(HE %) et
al. Construction of BMP, , fusion gene adeno-associated virus
and biological effects of transfection on bone marrow stromal
cells in rabbits. Orthopedic J China ( WP E I AN R4 ) ,
2008,20:1568-1572.

Liu J(X3%) ,Li W(Z=F) , Dong MG(FEHIZ) . Progress of
new biochemical markers of bone turnover. Clin Med J China
(P EIEREE:) ,2006,13:102-104.

Hernandez MV, Goanabens N, Alvarez L, et al. Imnmunocyto-
chemical evidence on the effects of glucocorticoids on type I
collagensynthesis in human osteoblastic cells. Calcif Tissue
Int,2004 ,74 ,284-293.

Zhang J( 5K H:) , Deng JL(XBAL %), Ouyang QH ( Kk FHIS
L) Jet al. A comparative study of bone mineral density and
bone metabolic markers in primary osteoporosis. Chin J Os-
teopor ( WP [E & R AN 4R ) ,2005,11 :319-324.

Halleen JM. Tartrate-resistant acid phosphatase 5B is a spe-
cific and sensitive marker of bone resorpion. Aniicancer Res,

2003,23:1027-1029.



