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Abstract: Objective To investigate the effects of hedysarum polysaccharides (HPS-1, HPS-2, HPS-3) on promoting osteogenic
differentiation of rat bone marrow stromal cells (rBMSCs) and rat calvarial osteoblasts (ROBs). Methods MTT assay was used to
detect the proliferation of rBMSCs and ROBs. Alkaline phosphatase (ALP) activity of rBMSCs and ROBs were detected by ALP Kit.
Mineralized nodule formation of rBMSCs and ROBs was detected by alizarin red S staining. Results HPS-1 (20, 50 pg/mL)
significantly promoted the proliferation of rBMSCs (P < 0.05, 0.01), HPS-1 (20 pg/mL) significantly promoted the proliferation of
ROBs (P < 0.01), HPS-2 and HPS-3 had no influence on promoting the proliferation of rBMSCs and ROBs. HPS-1 (50, 100 pg/mL)
significantly increased ALP activity in rBMSCs (P < 0.01), HPS-1 (10, 20, 50 pg/mL) significantly increased ALP activity in ROBs
(P < 0.05, 0.01), HPS-3 (50 po/mL) significantly increased ALP activity in rBMSCs (P < 0.05). HPS-2 had no influence on
increasing ALP activity in rBMSCs and ROBs. HPS-1 significantly increased the area and number of calcified nodules of rBMSCs
and ROBs (P < 0.01), HPS-2 and HPS-3 had no influence on promoting the formation of calcified nodules of rBMSCs and ROBs.
Conclusion HPS-1 could enhance the cell activity and osteogenesis-related factor expression, and significantly promote the
differentiation and mineralization of rBMSCs and ROBs cells.
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3RS ZFHREL HPS-1. HPS-2. HPS-3, AR T
BraR s, oy BImI R B 1. 54 104 20, 50,
100. 200 pg/mL FIIEW -
2.4 LIESFEXT rBMSCs 4ffF1 ROBs 4ApfisE
FppA

43 ) AL T 50 B A KA rBMSCs 4 i A
ROBs 4Hffd, LA 1X104FLEFT 96 FLAR, 4HHu
BEJS, Z3HInA 100 pb HPS-1 (5. 10. 20. 50.
100. 200 pg/mL). HPS-2 (5. 10. 20. 50. 100.
200 pg/mL) . HPS-3(5.10.20.50.100. 200 pg/mL),
XTRRAIMAAR S RE IR 5L, KidR 24 h 548 h,
BEGIIAN 10 pb MTT, BB HE 4 h, FEEREFRE,
A 100 pb DMSO, R M4, FHEFRCNE
490 nm Kb EEAE
2.5 4IEZFENT rBMSCs 4ApfF1 ROBs ZRAf ALP
SEMERIR

43 HIECER 1 4% rBMSCs 41 il ROBs 4, LA
IX10YFLE AT 12 FUR, gt Kanph &
i, R I S R (& 1X1078 mol/L HhZEK
P~ 10 mmol/L B-H i BEERAN . 50 mg/L HLIA MR ),
3 AN 100 pl HPS-1 (5. 10. 20. 50. 100. 200
pg/mL). HPS-2 (5. 10. 20. 50. 100. 200 pg/mL)-.
HPS-3 (5. 10. 20. 50. 100. 200 pg/mL), Xili&
HINAANEGZYREFREE, B 3 REH 1L IRGESH
Frdk, LR 8d T, %M ALP iR Ul B Tk

T ALP J5 £,
2.6 LIESHEXT rBMSCs 4HF1 ROBs 4APE4ELL
TR

43 HELER 14X rBMSCs 41 i fil ROBs 4, LA
IX10YFLE EEA T 12 LM, FRai e A KB fb
G, BHEE S SRR, rBMSCs A5l
A 100 pl HPS-1 (50 pg/mL). HPS-2 (50 pg/mL).
HPS-3 (50 pg/mL), ROBs A4 HInA 100 pL
HPS-1 (20 pg/mL). HPS-2 (20 pg/mL). HPS-3 (20
po/mL), SRR IS 2RI dk, & 3 R
e 1 RIS IR, EEERIR 12d, RS &4
()76 R A G R A A S T (T it L, A
Image-Pro Plus 6.0 ##F G845 40 45 5 Gt B 7 [X 35k
) TH R R
27 GUtESHh

KH SPSS 19.0 BAFGT T I+ #T, -4l
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3.1 3FPLIEZHEXT rBMSCs ZRAfIFI ROBs ZHAEIL
JERIFN

Wk 1 por, 5XHZE R, 20, 50 pg/mL HPS-1
5 F L3 rBMSCs Fl1 ROBs 4 fifu#%E (P<<0.05.0.01);
HPS-2 F1 HPS-3 % rBMSCs Al ROBs 458 1% A 2
BEVER, H 200 pg/mL HPS-2 5241 rBMSCs 41
¥ (P<<0.05. 0.01), 200 pg/mL HPS-3 &4
rBMSCs £1 ROBs 4144 (P<<0.05. 0.01).

R 1 3FMLOESLYERT rBMSCs 4AAEF1 ROBs HFIETERIENT (x+s,n=3)
Table 1 Effects of three HPS on cell proliferation of rBMSCs and ROBs (x+s,n=3)

251 R3] rBMSCs 3455 % /% ROBs 1458 % /%
= (g mLh) 24h 48 h 24 h 48 h
ot HE — 100.00+3.22 100.00+4.38 100.00+2.03 100.00+5.77
HPS-1 5 101.20+9.54 99.6141.43 101.20+0.73 100.30+3.28
10 101.50+5.31 110.70+11.07 101.30+3.01 102.30+3.42
20 109.50+7.04 118.40+4.68" 101.40+1.51 110.304+3.76™
50 110.20+3.38" 136.70+8.66™ 103.60+1.46" 104.20+4.03
100 103.80+4.73 111.80+13.46 101.90+1.61 102.10+3.23
200 100.60+2.67 97.64+4.54 99.24+2.13 98.46+4.34
HPS-2 5 99.55+4.84 95.374+3.17 99.4242.18 100.60+2.32
10 100.20+5.10 96.15+2.47 100.10+3.41 100.20+7.21
20 98.64+3.67 95.53+2.84 100.40+2.47 103.30+4.19
50 97.74+5.41 95.68+2.41 98.58+1.80 98.46+2.50
100 96.72+1.67 94.24+8.96 97.03+2.96 95.39+3.10
200 88.02+5.19" 80.53+3.08™ 97.354+2.16 95.13+4.34
HPS-3 5 96.79+2.28 96.78+4.36 100.30+3.47 100.10+2.05
10 100.60+6.13 99.45+2.36 97.9642.65 100.40+2.06
20 101.70+5.00 101.90+6.62 98.71+5.01 96.48+2.82
50 102.90+7.33 106.40+7.11 100.30+6.20 96.32+2.69
100 99.78+4.74 94.66+2.35 97.07+4.29 95.64+3.15
200 98.93+2.51 90.1141.83" 92.65+3.26" 93.4743.34

xR "P<<0.05

“P<0.01, R
"P<0.05 *P<0.01vs control group, same as below tables
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3.2 3 MLIELHEXT rBMSCs 4pEF1 ROBs ZHAf
ALP JEMHIFZ T

ALP P (145 v A2 1 B 1) 70 J93 440 ) Rl
S A I B B bR A R 2 B, SXTRRAL E A,
50. 100 pg/mL HPS-1 &3 7t#r rBMSCs 41 f
ALP 3&PE (P<<0.01), 10. 20. 50 pg/mL HPS-1
2% 7R ROBs 4iifitg b ALP %14 (P<<0.05.0.01);
200 pg/mL HPS-2 &3 FE{K rBMSCs 4 fiiu ALP
W E(P<<0.01); 50 pg/mL HPS-3 &2 Tt 75 rBMSCs
Yif R ALP 35PE (P<<0.05), 50 pg/mL HPS-3 &3
Ft 55 rBMSCs 4Hi i 1 ALP 3514 (P<<0.05), 200 pg/mL
HPS-3 {5 2% F#{iX rBMSCs 4 ffg fil ROBs 41l fiti -F ALP
WM (P<<0.05. 0.01), 100 pg/mL HPS-3 &3 [%
ik ROBs #il g ALP i1 (P<<0.01).
F 2 3 MOEZER rBMSCs ZHEF1 ROBs 4R ALP 5§
MRS (x+s,n=3)
Table 2 Effect of three HPS on ALP activity in rBMSCs
and ROBs (x+s,n=3)

5 IR ALP/(U-uL™)

- (igmL™1)  rBMSCs 401 ROBs 41 i
payict — 179.79+9.09 564.99+2.01
HPS-1 5 175.93+7.48 569.56 +3.64

10 180.89+9.59 572.49+431"
20 185.77+6.80 601.16+8.05™
50 205.46+1.65™ 594.08+2.16™
100 203.93+2.91™ 565.42+3.37
200 178.78+4.54 562.78+2.72
HPS-2 5 180.55+8.05 563.74+5,32
10 184.91+4.68 562.87 +3.80
20 185.85+2.33 564.08 +2.32
50 185.14+3.31 558.28 +6.69
100 175.1340.58 557.16+7.34
200 149.60+3.49™ 531.89+5.74
HPS-3 5 177.7044.30 564.83+3.01
10 178.05+6.35 563.72+2.55
20 184.1945.78 565.31+2.07
50 192.1343.65" 561.04+7.15
100 181.474+1.52 551,78 +7.37™
200 168.5743.35" 548.981+6.61"
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HEET R R AR

B 25T (T A i A R A AR 22—
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I rBMSCs 2 i A 4 Ak 45 71 1 0= AN T AR
(P<<0.01), HPS-2 (50 pg/mL) 3%/ rBMSCs
Y B A A AL S5 T R B (P<<0.01), HPS-3 Xt
rBMSCs 405402577 TR G A 52 . anl&E 2 B
N, SRR, HPS-1 EE 1 ROBs 41
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E 80 sk

E’ =
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= 40| [ NS

1§ NN i
20 i

Ak

% HE HSP-1 HSP-2 HSP-3
50 pg mL

o
%8 HSP-1 HSP-2 HSP-3
50 pg mL?

HXHA L “P<0.01, FEIH
P < 0.01 vs control group, same as belows
Bl 3FLIEZHEN rBMSCs MG ETHEIR (A) Fi%
£ (B) B9 (x+s,n=3)
Fig. 1 Effect of three HPS on calcified nodules area (A)
and number (B) in rBMSCs (x+s,n=3)
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Fig. 2 Effect of three HPS on calcified nodules area (A)
and number (B) in ROBs (x+s,n=23)
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L5 1) 43 A0 B R A B B 7 B AR L (9100,

AR T 3 M LZHE (HPS-1. HPS-2,
HPS-3) XJ rBMSCs 4iiffifl ROBs 4Hf 4. 44t
A LLsZm, KB 3 ML ZHE (5. 10, 20, 50
o/mL) ¥R 4 %F rBMSCs fil ROBs 4 il 7= A= #1 ,
20+ 50 pg/mL HPS-1 A] {2t A it 5E . ALP AIE5 4k
SEATAT o IR R R A AR B bR, AHE
FL ] HPS-1 REA WAk 2 Fhaii s ALP V& MEFNG
TR, HPS-2 A1 HPS-3 X 2 R it il & 2>
B BB E R, B 2= oA A 5 50 po/mL
HPS-1 % rBMSCs Al {2 #E/E 4K, 20 pg/mL
HPS-1 X} ROBs 40 i i {1 FHER . PR iy
WAL R, 3 PRt 2 M i A= Brrdifa
B H 0 A0 S 5 PR R 4 AR, (H HPS-1
FEBHE AR (87.41%), HPS-2 Al HPS-3 I
T p ] R AT 2 PR HPS-2 M4 T &
oK, A 1.420X105, HPS-3 k2, HPS-1 &/,
9 9.336X10% HPS-1 [FEH A o #45, HPS-2
AT HPS-3 T8y p AR, (R, HEM 3 Fharie£
HEXT rBMSCs Fl1 ROBs 4 i il i 73 i P 1 22 5 v]
RS R R A R SRR
Ko g b, HPS-1 HAA—EM s iEtE, BAWEE
(G SR B SR I RE 7T, B LR AA IR T R4 T
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