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A2 5% DOP-1-1 1) il 5 b JL AR Mg 47 8 ey B il

R BN FERORE Bt kIR T !

WE B8 H& A8 (DOP-1-1) I BRI X Fi A
Y0 MC3T3-E1 4HMU3s 58 s fafbVER,. ik B
A2 M (DOP) th R G B li ik iR 15 T — Fh 3 i 2 0
(DOP-1-1) , Il i S ARBEE 15 35 ik | B A B L 2141
T AT CC-MS MR L IREIETT SR T DOP-1-1 1Y
S50, PRANSZEG /> B AT MTT 35 ALP 35 P 2 Fiph 4T S
Y@ DOP-1-1 %t MC3T3-E1 4R34 58 - fL Fno L i 52
W, [FIAT, >R A Western blot JIl i DOP-1-1 Xt MC3T3-E1 4
Jif R A DG 14 B (Pinl \BMP2 RUNX2) FUFRIA I, 45 R
DOP-1-1 J&—Fp4 I 24, AR 20780 3 611, i H %
W AL UL, DOP-1-1 7ER ¥R FE T etk 1 4
345 3% 1, kP 2. 0 4. 0 pmol/L DOP-1-1 FIFERIAR Y T
FRAEXT R 17B-ME— I (E2) . 54T FRZH LA, E2 Fil DOP-1-1
(4.0.8.0 wmol/L)ffi MC3T3-E1 #Hffirh ALP 3% PEFIH 1L 3
WP <0.01), 455, DOP-1-1(8.0 wmol/L) A ALP %
PEFIE L F T B R E2 (P <0.001) , It 4k, DOP-1-1
2 MC3T3-E1 4iffir Pinl . BMP2 RUNX2 & [ 235 5 T4 i
H(P<0.05), £ DOP-1-1 {KHMGESEHE MC3T3-E1 41T
HIYEEE S Ak A A AF FIPLE 5 380% Pinl/BMP2 {553 [
LIESH
KEBIA B AR A T s S AT 5 2 K
PG 2 S A il 5 B TR 2 R A R 2
hESES R3I8
MEAREARD A XEHS 1000 - 1492(2022)09 - 1360 —07
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EREEH Z eIz 25 3G Ve LE W K o 1 7
BRZG ARG TR RIS IR BoR Bk
£ fit Z B ( dendrobium officinale polysaccharides,
DOP) 10 ] % 15 40 Jfg AH 5C Jk I 19 3% 3k, JF 40 il
RANKL 55 YR 40 o34k, SR AT A B 7 A
B BRI, DOP rh i D) 1) AR 0 1 P AT A Vi
., B, A LEXT DOP 4T REHEFE, A& 16 P
BRI SliA SR FRAEFIAE YIS T, ST
L B 44k DOP 45 2| — K i 4 Z 8 ( DOP-1-
1) I HLEE M AT RAT, SR 5 ARSI 58 T /N B
AR 40 MC3T3-E1 20 i 43 5 43 A Al fL A
.

1 #BE5HE

1.1 RS EEEH B A fiE A e
(W) A IRTAL L F] 274 % DEAE-52 Hl Sephadex
G-75 W H 3¢ [ GE Healthcare 23 ) ; 17[3-1&&:@?
(E2) W H g Barhr T A AL B A R 7 5 2R
FIE ., I A9 % )5 FBS Al o-MEM 14 H 32 [# Gibeo
BRL 2 #] (A i HAb R 4 Mk

1.2 ARESENRI 2 AaREERZE (15.0
ke) FHZEBETFKLIL 10 MR IR 6 h, FF7E 90
C I3 K ,3 Wik, BRGS0 A #RE
Y1 WRAR, IMA 95% £ B 2R 8 70% UUUE, i
48 h, 112000 r/min B.0> 15 min J5 , A VIEIHF
A ZNE 0 PR A Y 228 S il i Ky
— BRRTEIE

1.3 DOP-1-1 ¥4k BH—EMoFENE Ka
R ZHE (1. 2 kg) EHIAMAE 2 L XE K, 54
Ja B A 2F K 400 ml Sevag iR [ 1- T B -
SEEBE(v/v) =1 4T IAB R S R 2
S, MEMRAR SN RIE W, BT (IR kA X
1 000) HZET LIRS DOP, K 10 ml DOP 7K
W (25 mg/ml) IN#F] DEAE-52-£F 4 K2 (¢
2.5 x40 cm) b HEBEF/KGERS S DOP-1, HIZR
Wy — BRERIEAS BIVE M M2 W4 e, B 22 4 it
— 7% 3)] Sephadex G-75 #EBEH: (¢ 1.6 x 100 cm)
b ZE KPR E] DOP-1-1 , {3 K 17.2% , %
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Wil 81.4%

TERD % Waters 2414 /R Z40CHKI#S (2 Wa-
ters A A ) B9 Agilent 1260 HPLC FR 4t ( 3£ [H Agilent
] bl A B i (g s (HPGPC) &
DOP-1-1 1) ¥ 5) ¥ Fl 43 ¥ f& ., i | TSK-GEL G-
5000PWXL #E 2 #1: ( H A Tosoh Biosep 23 A ) , X 7%
KAENF B, W N 0.4 ml/min, {f FHA RS T
Z AR (3 B BE T400 , T300 . T200 . T125 \ T45 |
T20,T10 F1 T5) Z: il br i i £, H T 115 DOP-1-1
R EPOR =
1.4 DOP-1-1 M EEMHH W T8 KBr
(140 mg) 1 DOP-1-1 (2 mg) HIIR A WIS I i
WokE, i FT-IR J63%{E 5% DOP-1-1 #£ 4 000 ~
400 em " EEGER N AMGIEE

DOP-1-1(5 mg) 7E£ 2 ml =9 L HR (3 mol/L) H
120 COKf# 6 h, BN LT  WUR 5 R . AR5 B
IR T 1833 - JL-S itk g bk i ( PMP) £ A
b, HAERL % ZORBAX Eclipse XDB C,, (i 4 (4. 6
mm x 250 mm,5 pm) ¥ Agilent 1260 HPLC 3 % it
T8, BLAh AR OB IR A Wttt 1T T 28
AbEE,

XF DOP-1-1 #1722 K H 564k, B 258 i 2040
TSRS N 1) 52 IO = ) W B 4 4 1 O . FF DOP-
1-1(8 mg) % F 5 ml —HI LW (DMSO) , k55
DMSO-NaOH ¥ (600 mg NaOH % T 5 ml DMSO)
BE . BEE, FEmMAE VIR T2 20, S22 3 I 500l
CH, I, 4bFR 0.5 h(3 ¥K) , DOP-1-1 [ AL
YI7E 2 ml 3 mol TFA H1F 120 C/Kf# 6 h,7E 40 C
T H 20 mg M EALANIA R 30 min, 5525 FH 2 ml MEBE
12 ml ZFREFAE 95 C N RN 1 h, M85 F 34k
(A 2 BRR , o 76 GC-MS £ 4t (GCMSQP 2010,
H A Shimadzu 23 7] ) o34 DA 8 bl R i 2 8
1.5 BEEIRFILESH  DOP-1-1(60 mg) B MAE
750 pl D,0 ':F‘,}JFI/\J\ 9 000 r/min &[> 5 min, fF
Bruker AV-500 Yi%4Y (f# = Bremen 2A#]) FiEf74%
REILPR (NMR) 63 404, "H NMR F1° C NMR 55 R
43504 500 MHz #1125 MHz, t4b, {#i F Bruker %%
PSR AR v ik b 5 1) LS B0GE S T4k (2D ) NMR
Jti% (HSQC Fil HMBC)

1.6 DOP-1-1 3t MC3T3-E1 40 B 3 58 i) 52 1

MC3T3-E1 4R 7E 5 M AE KB 97 2 (o-MEM 3%
FiFe 54 10% FBS 100 U/ml %5 & 1100 pg/ml
W R),IFET 37 C.5% CO, Inie s I 4 v 1
Fo A CCK-8 i1 & 1Al DOP-1-1 % MC3T3-El

AMOIEHE IR , B MC3T3-E1 400 FE 2 1 x 10*
A/ml, B2 R E] 96 FLAR 1 IF 4557 24 b, SR G IMAAF]
W BE DOP-1-1(0.5.1.0.2.0 4.0 1 8.0 wmol/L),
FRRGFE 48 h, BLAM, FL 4 B A SR A 0. 1
pmol/L E2 /B FHME s 25 U X BE . im A CCK-8 ( H
ZK Dojindo Kumamoto 23 ) ) %3 (10 pl/fL) J& , #4H
MRS — I E 1 h, e, AL e
JITE 450 nm A SEHUCRE N FLAOROERE . MRIELL T2
;Etﬂ‘%:iﬁﬁﬁ ( W) : W = (Asumpl(-t - Al)lank >/Ahlank X
100% , o A & 5 WEE S 1 WO

1.7 DOP-1-1 Xf MC3T3-E1 5L EIg0m %
MC3T3-E1 ZHMf1(1.5 x10° 4~/ml) R0 7E 24 FLIG %
Me L IERTF% 48 b, SRJE B IR LB N S A
ARG IR 3L B BT kAR A A 15 37 3 (osteogenic dif-
ferentiation medium,ODM) , H: %4 10 mmol/L B-H
THEERREEFN 50 weg/ml HUIR MR, KM 53 UL
JUZH : X REZH (AU A ODM) |, BHPE XS BREH (in A 4%
0.1 pmol/L E2 #J ODM) , LA K A #E EE DOP-1-1
SRR (A S A A [FHBE DOP-1-1 1) ODM) , 7E
55 8 K, 43 il (s P B P 4l e Tl 00 3500 5 (17 Bee-
yotime v H) ) Fl BCA & 1 i 1 i1 &5 ( 2 [ Sigma
NHED)MSE ALP 36 PR LR H R & L SRR ALP
i bRiELL

1.8 DOP-1-1 Xf MC3T3-E1 AF LHZMm =
3k gy ) Wl DOP-1-1 X%F MC3T3-E1 4 ff1 45
ORI, KM (1.5 x 10° >/ml) b 5]
12 AL IR EIERE R 72 hy B4 LA JL4
YRR (SUMA ODM) , FHPEXT FEZH (INA & A 0. 1
pmol/L E2 ] ODM) , LA S AN [R] ¥ & DOP-1-1 4h P
HOMAESH ARIHE DOP-1-1 £ ODM) . 1535 20
d J5 , 11 10% fa@ /R HypR[E & 485 30 min, I 1. 0%
PEZLL S YLt 30 min, HFAUMEIIUESS , K45 MC3T3-
El ZiE M 85fb UTRR  ER. &J5, BA LA
10% (v/v) E Ak T/ ke ke 85 , 3 i Sl FL AR 536
JEEETHAE 562 nm AN EEMH , LUE S 5 AL TR
78

1.9 Western blot IZE K MC3T3-E1 4f Jifd £ Ff
# 6 FLEF I E (6 x 10* 4~/ ml) HH5 57 48 h, #54
FEHF A ODM, #RJ5 H 4.0 wmol/L DOP-1-1 Ab
FRANAE 6 d, WA AR, A RIPA 2% ppi (35
Thermo /A ] ) 24 , - H BCA B 11 Bl 1) &
DN B I R B R A 48 ) 2 1 T A I 2k 2
10% SDS-PAGE #EE b #E47 5385, S8 5 e 7 2 B A
TR LM (PVDF) JiE (3% [ Millipore A7), #5 fi5t
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F£ 3% BSA HEHA 2 h, FHEA 0. 1% i 20 ) PBS
VU, IEAE 4 C T 5 Pinl (1 :1.000) BMP2 (1 :
1 000) .RUNX2 (1 :1000)F1 GAPDH(1 : 2 000) —
VU E S, Y90 L E Abcam AF L 12 h )&, K
5 HRP 2845 M i H 60 min, Jf- it 198 {2
KK S5 8 Y Tmage J 304X 36 141 7K OF-
TG B A

1.10 ZitE4E  BIRLE R« +5 Fn, 5
3BT R LR 2 7 2553 1 (ANOVA ) 8 Student’s ¢
K, P<0.05 HZEFAGI2HE L,

2 FR

2.1 DOP-1-1 5 B4t H—i& HFEMLE
gt B 1A R T DOP-1-1 (9 HPGPC %,
R T — AN B FR I 228 DOP-1-1 21—
(9225 KRR 3 I 22, DOP-1-1 9P K741 %4 5 F
EIFEER 3 611, B 1B iR T FT-IR GG o
Y5E DOP-1-1 IAHIE T RERT, DOP-1-1 #-OH #l C-

As

3611

10 15 20 25

B[] (min)

30 35 40 45

1

T(%)

H Fi 38 3h 5158 3 390 em ™' F1 2 930 em ™' B Y
W, — OH ZBIEIES5 1 1 628 cm ' Al 1 384 cm 'Y
W L1 200 ~ 1 000 em ™' ¥8 BBl PN A9 BT A I ACHS 26
776 ML W W5 2R, 7€ DOP-1-1 A9 TR G 47 75
933 cm ™' F 761 em ™ LI 1 U A I DR ) AN X
FRALMIRSN, K2 8 T DOP-1-1 By 5B A /A
(1 HPLC JGil . ShmifE Sup Y £ B8 1 4] L4, DOP-
-1 py H M 8 8 Rl UM A Ak, 3l A oK
DOP-1-1 B H AL 7= W) 31 2 B Ak, 15 2 &8 43 H 34k
Bl /5% 3t % 2 iR Tig ( partially methylated alditol acetates
PMAA) , GCMS J&—# 734t PMAA (5 K T B 7]
DIRMEA 5C DOP-1-1 MU EESEL G R, W& 1,

2.2 DOP-1-1 Wiz HRIFIE S 7 DOP-1-1
() HSQC Y6 i b, 76 5.32/99.7 5. 14/91. 8 4. 89/
98.5.5.26/100. 0 F1 4.59/95.7 ppm 4L 2EH] 5 4
A REIX (B 3A) , Ll sr g R W, DOP-
1-1 9 5 AR ES s illee 4 A B.D .E FI F, 5
FIEAL A GC-MS 73BT 25 R —3k, Bk, @i GC-MS

20
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4000 3600 320028002400 20001600 1200 800 400
WH(cm™)

E1 DOP-1-1 I Ba H—E S FEMUEERST
A:HPGPC i & ; B FT-IR SGi% &l
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mAU
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i 1] (min)

B
550
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T 250 |
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5] [8] (min)

6

E 2 DOP-1-1 HIEEES D
A :PMP-PRO-HPLC /347 9 FlibifE 285 ; B. PMP-PRO-HPLC /347 DOP-1-1 FEARELH S0 ;1 H EE WS ;2 . SN, 3 . B2 0EIR ;4 . L SLMIR ;5 . 45

P 6 A FLBE 7 AN 8 BIRLAFE ;9 - A eml
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&1 DOP-1-1 B GC-MS BEN HHrEE

PMAA AR JEE R % BT (m/z)
1,5,6-tri-O-acetyl2 ,3 ,4-tri-O-methyl-D-galactitoll ~ —6) -D-Gal-(1— 1 43,71, 87,99, 101, 117, 129, 161, 189, 233
1,5-di-O-acetyl2,3 ,4 ,6-tetra-O-methyl-D-glucitol ~ D-Gle-(1— 1 43,71, 87, 101, 113, 117, 129, 145, 161, 205

1,3,5,6-tetra-O-acetyl-2 ,4-di-O-methyl-D-mannitol
1,4,5-tri-O-acetyl-2 ,3 ,6-tri-O-methyl-D-glucitol
1,5,6-tri-O-acetyl-2 ,3 ,4-tri-O-methyl-D-glucitol

—4)-D-Gle-(1—
—6)-D-Gle-(1—

—3,6)-D-Man-(1—

1 43,85, 87, 117, 129, 143, 185, 231, 305
19 43,171, 87,99, 101, 113, 117, 129, 161,173, 203, 233
2 43, 85, 87,99, 101, 117, 129, 161, 189, 233

S F NMR AT AR &, 3019 T 58%E A B D \E #lI
F Bk b= 0%, W3R 2, &J5, % DOP-1-1
() HMBC 380547 1 208, LAAR A5 5 35k ] 1 328 S 7
FAPIMER . A FRIEFE HSQC 1) 57 1% X B/
R AR SR 5, ISR AH G4 F HMBC St
5.32/76.9 1 3.58/99.7 ppm Ab, WI& 3B, [F]HF,
GC-MS 7R B (1—4 ) B G H0 F0E 5 SO % 1 1y
63.6% , I, MYE A IES, A A RN (1
4)-IEEAEE, LA, 28 I TE 4. 89/67. 1 ( DH1/
EC6) . 5.32/70.2 ( AH1/DC6) . 4.89/70.2 ( DH1/
DC6) . 3.58/95.7 ( AH4/FC1) . 3.77/99.7 ( FH3/
ACl1) . 3.74/76.9 ( FH6/AC4) . 5.14/99.7 ( BH1/
AC1) F13.58/100. 0 ( AH4/EC1 ) ppm, W] E 5k %t
1) C-6 5 D FkER O-1 #Hi%E, D 5RHEM C-6 5 A %
FEf) O-1 AHI% | D R C-6 5 D FRELAY 0-1 ik,
FAREEN C-1 5 A FRIEEN 04 MHiE, A FREEM C-1
5 F3RHEN 0-3 #HIE A FRHER C4 5 F 5REEM) 0-6
FHIE Gk A 1Y C-1 555 B 1) O-1 A%, Bk AL E
1) C-1 55-EE A 1) 04 #Hi% ., o, @i HH X+
RS AT H A A3 B R NMR 208 A A 15
F| DOP-1-1 ByHEMIZEA , ULIE 4,

%2 DOP-1-1 # D,0 Hi2RA'H 71 C NMR L2

) Cl 2 3 C4 C5 Co

sk AE

HI H2 H3 H4 H5 Hé
—4)-a-D-Glep-(1— 9.7 71.9 73.2 76.9 72.7 60.4
A 5.32 3.55 3.89 3.58 3.62 3.76/3.76
a-D-Glep-(1— 91.8 72.1 72.7 72.8 69.3 60.4
B 5.14 3.50 3.60 3.76 3.34 3.77/3.75
—6)-a-D-Glep-(1— 98.5 70.7 67.9 76.6 71.3 70.2
D 4.8 3.51 3.79 3.89 3.58 3.77
—6)-a-D-Galp-(1— 100.0 72.2 72.9 69.3 72.6 67.1
E 5.26 3.55 3.62 3.64 3.34 3.84
—3,6)-B-D-Manp-(1—  95.7 73.9 76.7 70.8 7.8 -
F 4.5 3.19 3.77 3.95 3.80 3.74

2.3 DOP-1-1 ¥ MC3T3-E1 £HBt13& 58 70 34X B 52
M WFZEIEAE T DOP-1-1 X MC3T3-E1 4 ifd it 384 5
Wbk, K S5A SR T DOP-1-1 7£ 2.0.4.0 A1 8.0
pmol/ L V& T (BT 43 735 51 13. 80% (20. 51%

55
60
65
70
75
80
85
90
95
100
105

fl(ppm)

60 55 50 45 40 35 3.0
2(ppm)

6.0 55 50 45 40 3.5 3.0 25
2(ppm)

3 DOP-1-1 WI#ZREHEIRIE 1L 7
A HSQC % Fl ;B HMBC SBiE &l

4 DOP-1-1 ByFM 44

M17.63% , FHEXT IR E2 (34503 18.90% , Z55%
FW] DOP-1-1 7RIV B2 R A1 1 A1 40 At 356 4 19
£, Hor DOP-1-1 4 2. 0 F14. 0 pmol/L BYAE I Y
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TPHYEXTIE E2, DL, 346 2.0 4.0 F18. 0 pmol/L
) DOP-1-1 HIFLAFHF5E

ALP 3 PR IZ A 2 BB RS A Y B 2

MAbREY), WK SB PR, 5IE6 4 i, xF AL
ALP JEPEREAN (1 = 11. 678, P <0.001) , ZE A B 1%
FEHEAT DL NS MC3T3-E1 40Uy 701k, 5 %
ZH B E2 A1 DOP-1-1(4.0.8.0 pmol/L) ¥ i 4%
B ALP 351 (¢ =7.480 .4.583.9.417,P <0.01) .,
F 3 DOP-1-1 (8.0 wmol/L) [ ALP 3% ¥ &5 T FH
XTI E2 (1 =3.542,P =0.025)
2.4 DOP-1-1 3 MC3T3-E1 A% LB o
FR4E5 BT B B AN A R 22 R, An&l 6A BT
7N, SRR A % B o AR g A AR ZE R W AR
BRI U A S MC3T3-E1 4w ik, 5
X BEZH %5, E2 Al DOP-1-1(2.0.4.0 £1 8.0 pmol/
L) e T (1 =7. 144 6.920 14. 315 7.367,P
<0.001 ) ;JfH DOP-1-1(4.0.8.0 wmol/L) FI# 1k
R TIPS I B2 2H (6. 532 .3.477,P <0.05) , W
K 6B, [Hit, DOP-1-1 F I H wle B 5 1k /E B &
PETBHMEXS R B2, Ptk #64% 4. 0 wmol/L 1 DOP-
1-1 TR,

J T & DOP-1-1 %F MC3T3-E1 4 g (4 )i B 43
TEAE T, 8 53 2 Western blot 234 LB AH 5 2 1 B Y
Fik, WK 6C.D iR, 5IE % H K, X A
Pinl . BMP2 , RUNX2 ZE I k8 (¢ = 3.312,
3.015.2.742,P =0. 025 .0. 030 .0. 037) , fii DOP-1-1

A 1EH Hof i E2
B C -
w
400 wh '
00 it Pinl
g 3 B
200 BMP2
=
o 100
= ﬂ RUNX2
0
E# ¥ E2 20 4.0 8.0

DOP-1-1(umol/L) GAPDH

E 6 DOP-1-1 ¥t MC3T3-E1 4B 1L

RO

20 Pinl ,BMP2 . RUNX2 & &k & T X B4 (1 =
2.904 4.612 4.831,P =0.032.0.007.0.004) .

A
150 Kk

sk ok

100

HEFE (%)

50

A8 E2 05 10 20 40 80
DOP-1-1(umol/L)
B oo wx

k3kok

ik
100 |

ALPIEHE(U/L)

50

W A E2 20 40 8.0

DOP-1-1(umol/L)

E5 DOP-1-1 3t MC3T3-E1 B8 EF LIRS (n =3)

A :CCK-8 WA IR R B DOP-1-1 Zb¥E MC3T3-E1 4il i Y 445
Tk B AW EE DOP-1-1 Ab ¥ MC3T3-E1 4 ifd i) ALP 3% 445 5 1E
WH P <0.001; 54 BALK.* P <005, P<
0.01,***P<0.001;5 E2 44 .4P <0. 05

2.0 pmol/L DOP-1-1 4.0 pmol/L DOP-1-1 8.0 umol/L DOP-1-1

D CJiEw  [E2
E2 DOP-1-1 ku 201 Axtt N DOP-1-1
* e
oy :
_H_kﬁ #
18 { 1.0 %7

N
RE

P2 RUNX2

2
inl B

= N
£
%

IR (n=3)

A PERL S Ye @A IS WV DOP-1-1 AbFE MC3T3-E1 4R EIS B WG R 2L S Yo (a1 58 1t 5347 5 C: Western blot Il & AN [R) ¥k &
DOP-1-1 4b¥H MC3T3-E1 ZHfIH HHCH AT 215 D A G A R R A 8 w40 T S IE A L. F P <0. 05, P <0.001 ; 5% 41 [

."P<0.05,""P<0.01,"**P<0.001
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3 itig

SERITAIFEEUESE , DOP 410 8 1 41 it AF G 3% R
{14 2235 FIAH O3 B 2R 11 A9 & B, B0 RANKL 155 &
() BMMs [ E 405016, 283 DOP m BE4 B F i
o B, A T #E— 25 #IA DOP iAW) T 1 4y,
AHFFE DOP Hh R Ge oy B 4lifb 3k 7 —Fh 4 i 2
BE(DOP-1-1) , HARX /¥R 3 611, T4t
TP DIA G PRI 5% 0F— 2538 2o 5Ol 43T 2150
Jteitk AL A BT L GC-MS A i HL IR 6 3% 1 41 A
WF5E T DOP-1-1 W45, B 5%, HObs 2 L2 22 0 0
FEAAE ., PMP A 5 2050 A € 33 1k 2 0 BRpf
U2k Z —" ) SeRT iR R, s
WM A A T B ARE IR Y . AR SR
B, DOP-1-1 & A H @& W A 250 . H 34k /GC-
MS ST AT A AS S0 4% 5 B4 4H RN AF IS 18 3 49 LE
ST HOMELL A HT A0 AL AT, A R I HR T 4 AT
A DLk — 25 PR T FOE 55 JE (A Rl Ak 22 0 85 | 3% 4
P AFEFIS ) P, ARSI E W E T DOP-1-1
AT AL ST

MC3T3-E1 21l 2 5 5B 40 i o A R Ak AH 56
(AR AR | DR R & 0] LA IR IE L A - hn i
(A Ak R 5, T 1 RIS JSUZR (L ALP R MR VY
EAD L, ABFSE M BR, DOP-1-1 7EAR M B T i
i MC3T3-E1 40t 5E il , HAR R HE 2T
E2, Itk ,DOP-1-1 AbEE A0 A8 fb R 58, £ 2
LU PHMEXT IR E2 B4, Rk, DOP-1-1 7] DU i {4 &b
B A LA A3 A R Ak

Pinl/ BMP2 {553 [ 76 0T ‘B T0 B3 P e S
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Preparation of D. officinale polysaccharides DOP-1-1 and

its mechanism of promoting bone formation in vitro
Shen Xiongcheng', Cai Xiaojun', Dong Gehui', Huang Jiakai', Zhang Hanxiang®, He Bin'

[ ' Dept of Orthopedics, The Third Affiliated Hospital of Zunyi Medical University

(The First People’ s Hospital of Zunyi city) , Zunyi 563000
*Affiliated Hospital of Zunyi Medical University, Zunyi 563000 ]

Abstract Objective  Dendrobium polysaccharide ( DOP-1-1) was prepared and its effects on the proliferation,
differentiation and mineralization of pre-osteoblast MC3T3-E1 cells were investigated. Methods A homogeneous
polysaccharide (DOP-1-1) was obtained from Dendrobium officinale polysaccharide ( DOP) through systematic sep-
aration and purification, and the structure of DOP-1-1 was studied by high-performance gel permeation chromatogra-
phy, monosaccharide analysis, infrared spectroscopy, methylation analysis, GC-MS and NMR spectroscopy. In
vitro experiments were performed to detect the effects of DOP-1-1 on the proliferation, differentiation and minerali-
zation of MC3T3-E1 cells by MTT method, ALP activity determination and Alizarin Red S staining. At the same
time, Western blot was used to determine the effect of DOP-1-1 on the expression of bone-related proteins ( Pinl

BMP2, RUNX2) in MC3T3-E1 cells. Results

lar weights of 3 611, which was composed of mannose, glucose and galactose. DOP-1-1 had excellent activity of

DOP-1-1 was a homogeneous polysaccharide with relative molecu-

promoting osteoblast proliferation in a low concentration, and the effects of 2. 0 and 4. 0 pmol/L of DOP-1-1 were
equivalent to Positive Control 17B-estradiol (E2). Compared with the control group, E2 and DOP-1-1 (4.0, 8.0
pmol/L) increased the ALP activity and mineralization rate in MC3T3-El cells (P <0.01).
ALP activity and mineralization rate of DOP-1-1 (8.0 pmol/L) were higher than those of the positive control E2
(P <0.001). In addition, the expression of Pinl, BMP2, and RUNX2 protein in MC3T3-E1 cells in the DOP-1-
1 group was higher than that in the control group (P <0.05). Conclusion

In particular, the

DOP-1-1 can promote the prolifera-
tion, differentiation and mineralization of MC3T3-E1 cells in vitro, and its mechanism is related to the activation of
Pinl/BMP2 signaling pathway.

Key words D. officinale polysaccharides;structural identification ; pre-osteoblast ; peptidyl-prolyl cis-trans isomer-

ase NIMA-interacting 1 ;bone morphogenetic protein-2



