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[ Abstract | Objective;: To investigate the effects of Astragali Radix polysaccharides on osteoblast
proliferation, 1o hydroxylase ( CYP27B) and 24-hydroxylase ( CYP24A ) gene and protein expression and
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preliminarily explore its mechanism in the treatment of osteoporosis (OP). Method; The MC-3T3-E1 osteoblasts
were divided into 5 groups: normal group, vitamin D group (1 x 10 ~° mmol-L "), Astragali Radix polysaccharide
high dose (10 mg-L~") group, Astragali Radix polysaccharide middle dose (1 mg-L™") group and Astragali Radix
polysaccharide low dose (0.1 mg L") group. The effect of different concentrations of Astragali Radix
polysaccharides on the proliferation of MC-3T3-E1 osteoblasts at different time points (24, 36, 48 h) was
detected by methylthiazoletetrazolium colorimetry method ( MTT). The mRNA expression of CYP24A and CYP27B
in MC-3T3-E1 osteoblasts was detected by real-time quantitative fluorescence polymerase chain reaction ( Real-time
PCR) and the protein expression of CYP24 A and CYP27B in asthmatic rat MC-3T3-E1 osteoblasts was detected by
Western blot. Result; MTT assay showed that the proliferation rate of MC-3T3-E1 osteoblasts could be enhanced by
Astragali Radix polysaccharide at the concentrations of 0. 1, 1, 10 mg-L ™', and the effect was best at 48 h. The
results of Real-time PCR and Western blot showed that the mRNA and protein expression levels of CYP27B in MC-
3T3-E1l osteoblasts were significantly promoted in vitamin D group as compared with the normal group (P <
0.05). As compared with vitamin D group, the Astragali Radix polysaccharides (10, 1, 0.1 mg-L™")
significantly inhibited the mRNA and protein expression of CYP24A in MC-3T3-El osteoblast (P < 0.05).
Conclusion ;: The mechanism of Astragali Radix polysaccharide to treat osteoporosis is related to the improvement of

osteoblast activity and the regulation of CYP24A, CYP27B mRNA and protein expression levels in MC-3T3-El

osteoblast.
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1.3 {U#% CUSA31311 B — A fb a5 3 46 (35 [
Sheldon 2\ ] ) ; TS-100F A3 {8 ¥ #H 22 B i 58 ( H 4 Je
J#/3]) s ELX808IU # [ 3 iff b 524X ( 3¢ [ Bio-Tek
/N 7] ) ; Centrifuge 5415D #Y 5 B .0 HL (1 H
Eppendorf 23] ) 5 164-5052 1 3 1 H# 3k 13, 55 AL,
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XRS + Ak 2 RO EE I R & 4t (36 [E Bio-Rad 24
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(Real-time PCR) 1% ( £ [& Applied Biosystems 2\ ] ) .
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E1 B 240 20 2 0 BE AR K7E & 10% i 4 175 1
DMEM 15 F 5 b B T 37 °C 5% CO, 5 F48 1448
Fige o BT ECE R I 0 40 L BE AL 5y Sl 5 A, A3 R
B (R SR E R R B AL TR R ),
WL 10,1,0.1 mg- L™ 4L R4 & D 41 (4
1 x10° mmol-L "),

2.2 MTT [kl MC-3T3-E1 B B 240 Jfl i 3 58
oL O RO K Al e, & 10% s 4R i
DMEM 1% 7% i 7 B, 40 i 2% 1 3 x 10" 4~/mL, 4
LR T 3 B IO 96 fLIE IR, L 100 L, Ff 4
JLOG R | [R5 24 h 25 R 4 % R W, W TR AR % P iR
(PBS) WU 1 WK, A B T 85 5 W 09 A [R] ok B 1)
250, SHAr 5 AR 6 N AL, 3 Ml oy i By A
24,36,48 h J5 £ Wil 1 HesE IR A, A MTT %5 ¥
(5 g-L7')20 pL,37 CHkLe R 4 h KU b, &5
35,35 B W, LA DMSO 150 pL, = 5k %
10 min, FEFHRIL 490 nm K A0 £ FLIOGEE A,
THA I A A, LB A 3 kI

2.3 Real-time PCR #; ] MC-3T3-E1 A% ‘B 40 g
CYP27B, CYP24A mRNA Fik % ik 40 41 09 40
Jit, 45 2 85 5% 48 h J5 AR AN i, 4488 4 RNA 42 BUR
) G Ul DRI MC-3T3-E1 AU 40 5 RNA B o it
JEIE AR M RNA 40 B R BE 5 72 7E Asgo an” Aaso um
1. 80 ~2. 00, JF#E47 35 A5 HE e FE Uk A T RNA F B o
ek, MG cDNA 6 53 ) & ok, BUEL RNA
1 pgib 475G 5% 305 3 S 5% R 37 CHEE 15 min,
85 C 5 min, DA B-actin AN Z M, PCR Jz b 1K &
A18 uL, 5l Yy 5 R B-actin I~ JjiF 5| Y35 -
CGTTGACATCCGTAAAGACCTC-3', T i 5] ¥ 1 %1
5'-ACAGAGTACTTGCGCTCAGGAG-3', I #4 7= gy K
JE 159 bp; CYP24A I ¥ 5| ¥ ¥ 5 5'-TATCGG

GACCATCGCAAC-3', F Wzl ¥ /¥ %1 5'-CATAAAA
TCAGCCAAGACCTCA-3', ¥ 14 = ¥y & BF 157 bp;
CYP27B I i 51 ¥ ¥ % 5'-GGGCGTCCCTATTCA
CTTG-3", F W 8l ¥ J¥ %] 5'-GTGCGTCTTAGCCT
TCTCCA-3', 4" 34 7= Y K BE 175 bp, i i i 7% 5k &
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2 nWLAEBAR, 0 5 B R 1l = 2 W5 Y
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XJ o
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Sy IARIL , 25 25 15 5% 48 h JE WO 40 MY, i 4 i 2R
4 B ) & 0 B AT MC-3T3-E1 BA 48 il 25 1
PRI, I BCA 32050 &0 22 28 1 vk B2, 4 T 25 4 0 2R
FIRE I 10% F 88 6 v A UK 7 B85, 5% Wi g 2 7
$04 2.5 h, CYP27B Jit A —47(1:1 000), CYP24A
A —$Ht(1:100)4 C 3 &, Y% 22 vh g (TBST) ¥
B, m A CYP27B — 47 (1:5000), CYP24A — 47
(1:5000) ;2 H 1 ~1.5 h, TBST Y, ECL %
G o WM AT B AR R G S B A
HE AN LA = HEARIL R/ —FA
NZEKibH
2.5 GiitEsr At R SPSS 18.0 G it 3k A7
goit B x £ R FOR AL B s K B AT G0t
SEANEE L P <0.05 NERARITHE X,
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3.1 XF MC-3T3-E1 B 40 M6 58 52 5164
AR, FE I 2 W AE T R % o 10,1,0.1 mg- L7
INFAE 24,36,48 h 3 /N [A] 5 2 AT @ & #F MC-3T3-
E1 58 40 j 3 58 (P <0.05) , H7E 48 h iy 20 ffg 38
PEAE A, WLk 1,
3.2 X MC-3T3-El g% H 40 it CYP27B, CYP24A
mRNA FAME M 5IEH 4 i, & K20k
WeRsfE 10,1,0.1 mg- L' Bf 30 L) 94 CYP27B
mRNA (&35, HAE R EWE R 1,0.1 mg- L~ i 5
IEFHAMYAEEZ D AR AREEER (P <
0.05) ; # L WiE TR 10,1,0. 1 mg- L™
WA R CYP24A mRNA ik, H 544 % D 4 [t
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®1 EESHEI MC3T3-E1 i BHMMEEENFEIM(n=3)

Table 1 Effect of Astragali Radix polysaccharides on proliferation rate of MC-3T3-E1 osteoblasts(n =3)

} i v 24 h 36 h 48 h
45 /mg-1."! A(x+s) TE A(x ) B/ % A(x £5) LR/ %

E# - 0.188 7 £0.013 2 - 0.201 3 £0.015 1 - 0.185 3 £0.020 4 -

W L 0.001 0.1855£0.010 8 -1.68 0.208 2 £0.033 9 3.39 0.190 8 £0.017 1 2.97
0.01 0.1955£0.018 0 3.62 0.217 3 £0.028 5 7.95 0.199 7 £0.017 2 7.73
0.1 0.2123 £0.019 1V 12.54 0.234 8 £0.019 2V 16.64 0.220 0 £0.014 0V 18.71
1 0.226 0 £0.018 6" 19.79 0.246 0 £0.016 3" 22.19 0.2350+0.016 3" 26.80
10 0.229 0 £0.015 0" 21.38 0.249 0 £0.038 5" 23.68 0.233 7 £0.019 7" 26.08

T S5IEwA Y P<0.05,

K2 HEHEZHEX MC-3T3-El i & 482 CYP27B,CYP24A mRNA
RIEMHI (v x5,n=3)

Table 2 Effect of Astragali Radix polysaccharides on expression of
CYP27B and CYP24A mRNA in MC-3T3-E1 osteoblasts (x = s,
n=3)

*3 HEES#EX MC-3T3-El B9 CYP27B,CYP24A EH %
EHRME (2 £s,n=3)

Table 3 Effect of Astragali Radix polysaccharides on expression of
CYP27B and CYP24A protein in MC-3T3-E1 osteoblasts (x + s,
n=3)

M R /mg- L CPY24A CYP27B 418 FRAEWE/mg L' CPY24A/B-actin  CYP27B/B-actin
w - 100.00 £23.73  100.00 +18.27 EH# - 0.62 +0. 06 0.50 £0. 08
H:ZE D - 180.07 £14.75" 135.75 +19.77 4rEHE D - 1.07 0. 12" 0.63 0. 10
L 10 41.19 £10.14% 152.82 +11.79 WL 10 0.24 +0.09"%  0.86 £0.15"
1 55.29 £6.37%  286.84 +44.66"% 1 0.330.08"%  1.55£0.12"%
0.1 89.98 +15.99% 237.25 £13.36"? 0.1 0.53 £0.07"%  0.87 +0.08"
W HERA Y P<0.05; 548 E % D 41> P <0.05(%
3D 4 itig

3.3 X MC-3T3-El 5 40 Hg CYP27B,CYP24A &
FERik HIEEH L, W2 HEERE N 10,
1,0. 1 mg- L™"WF A {2 #F CYP27B E 1 £k (P <
0.05) , LI e B Ry 1 mg- L' b ik B i s H IR
YA, TS 2 WA T R VR R 10,1,0.1 mg- LA
Byalf il CYP24A E 1Kk, B Bia Wk 2 10,
1 mg- L~ BHMEIFE T 2 (P <0.05) . WHEI1,%3,

o R -
o R -+~

A B C D E

AER B AR D 45 M E LM 10 mg- L7 415D, 8K L4
1 mg-L ™ "4;E. # 2 0.1 mg-L™'4

E1 HEZEX MC3T3-E1 BB 41 CYP27B,CYP24A E 8 %
ey kA

Fig.1 Effect of Astragali Radix polysaccharides on expression of

CYP27B and CYP24A protein in MC-3T3-E1 osteoblasts
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IR 2 4 A= R D Bl RE AE 1 B R A LA A 43 W X
RAEN BRI . ARSI A5 R R
Mz R D THUE , /3 5% 4E 4= R D A2 761 fb A
F A e B A SCHERE CYP27B F1 CYP24A 1k A=
FeIk FUH  HE R A BRI B A I X AR R D R
5 R 1 AR KT S R T3 o iR R D il
RS METE S o HEDN TT BB 55 Al AR B Y S P A N 1
REES

H S A TG R O A X — o 4%, (EL AR s R IR
KRG, MErh E TR B E R
A7 OB RERE . TR BN E R R AR SR
FE A REECTE SRR, B AR E IR
BB SR S S, B ORE R E RE AR A
U5, B AR AR MR AR A 7, B T e = R
RAFMBA BN TS, 5 FRAETHR . &
W 5B BB AN E 1Y K L R SR IR &

Wt ST N S IS N WS S S i T N
f D FEREAE LRI KR I 2 D3, o) A SCkic
A RO A A R BRI, BEAR 2 B AR B Y R
i e Y SR A e 29 ' SISl o A N L s
5 PRAE I R 4 S P T RE LU PO B DR AP0 il
M5 S AE M, BLAEIR YT B Brgi 4 5 10 A B 2 i 97 &4
AR T B R 2 R RE AR 2F 15 2 15 97 1 BM-SCS 11y
AU AN 1 T 0 45 B, A R T 4 M B DL R 1)
AN oA o XU B A A S 0 2 W LR R U
JE 1) VRS 22008 7K VS VRT3 PN G A R A Y 1 38
AL AT — R AR SRR T R B
R 2RI T — e #F MC-3T3-E1 W&
2 B 3 7 0 Ak P R 2 T U B B S 2 B e A8 A

HHLAM WA, S A B R, B R A s

B 240 53 Ak B B AR AR ) AKP K GK B i 3
B R RS R

DR ZH 1 4 A0 S 56 B 9T e W v T e O Y
i & D = KR 44 £ D-FGF-23-Klotho 1 ifij &
FEVUR R AR S o AR 52380 I 40 43 1 K7 F
FEWR B Z WX MC-3T3-E1 W& 40 i A — & fie
HSHAE, HAE 48 h B3 A /E et . 5 IE®W 4
P, B 2R R W E N 1,0.1 mg- L7 F %}
MC-3T3-E1 @ H 4 s CYP27B mRNA ;& %A
A ERAER; S4AER D ALK, HEZHAE
BV R 10,1,0. 1 mg- L™ % MC-3T3-E1 4%
Al CYP24A mRNA 2R &A= A W IR
PRI, 38 3 A S0 F 5% 45 R T B B RS 20 B I i T
B bA B B 5 0 a4 P K 4E AR R DA DA Y

CYP24A 5 CYP27B & [N 53 H R A — & 1Y R HK
P, 3 S R BR 24 B 36 R B P e A R 3 — A 4
5 HRH ML A 15 T — 2B WF 5
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