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[(FE] B WA PSR 208 M 8 JT AL BE 3 A Ah 55 3% 09 /0y BRUVE IR 1B 48 JifS A1 140 48 e MC3T3-E1 19
S, R CRABEIREN 1 x1077 ~1 x10° pg- L™ AW RS R i B 1F S5 4 BE Z R4 T 9 MC3T3-E1 10 41 ML 48,72 h,
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P<0.01);83 72 h,1 x 107 ~100 pg- L' MIEE — ﬁj%#ﬁﬁ/}o 1 g L7 WA NS 2 R840 #F n B 40 MI B9 5 (P < 0.05,P <
0.01), 52 A, 135 48 h i R E N 1 x 107 ~ 1 x 10" pg- L™ ARG 37 A0 4 M WA Mg 3834 B 0% 10 3548 1k 1 B
YA ALP 43 (P <0.01) ;3535 72 h if iR EE R 0.1 ~1 x10° pg- L™ MUMAE R R A MR 1 x 107 ~1 x10° pg-L ' #
I 2 1) RE 3 (2 F BUE A0 ALP 4330 (P <0.05,P <0.01) . 525 HAMIEL 5535 48 h, 1 x 1077 ~ 10 pg- L™ (YHNE K 4 %
B AR NG 223 REAE HE AN OPG B 40 M (P <0.05,P <0.01) s HAMIEZAE 1 x107° 1 x 10 7° pg- L™ I g B B 40 i RANKL
EEM MW (P<0.01) 76 1x10 77 ~0. 1 pg-L ™" i OPG/RANKL(P <0.01) . 253 : i 3 4 % B 4 55 0 K 2 24 ik
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Effect of Pinoresinol Diglucoside and Pinoresinol from Eucommiae
Cortex on Expression of OPG and RANKL in Osteoblasts

HU Qian-ying, YIN Rui-lin, WANG Yi-fei, LIU Xue-jing, DING Yan-xia"
(Henan Engineering Laboratory of Cultivation and Utilization of Eucommiae Cortex ,

Institute of Chinese Materia Medica, Henan University, Kaifeng 475004, China)

[ Abstract | Objective; To investigate the effect of pinoresinol diglucoside ( PDG) and pinoresinol from
Eucommiae Cortex on osteoblastic-like cell-line of MC3T3-E1. Method: MC3T3-E1 osteoblasts were cultured with
1 x1077-1 x 10’ pg-L ™" of PDG and pinoresinol for 48, 72 h, respectively. The proliferation of cell was detected
by methyl thiazolyl tetrazolium ( MTT) assay, the differentiation of osteoblasts was detected by alkaline phosphatase
(ALP) kit, the protein expression of osteoprogerin ( OPG) and receptor activator of nuclear factor-xB ligand
(RANKL) were examined by Western blot and enzyme linked immunosorbent assay ( ELISA). Result: Compared
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to the control group, when cultivating 48 h, 1 x10 *-100 wg-L ™' of PDG and 1 x 10 *-1 pg-L™" of pinoresinol
stimulated the proliferation of cell (P <0.05, P <0.01); at 72 h treatment time point, 1 x 10 *-100 pg-L~" of
PDG and 0. 1 pg-L ™" of pinoresinol stimulated the proliferation of cell (P <0.05, P <0.01). Compared to the
control group, at 48 h treatment time point, 1 x 10 *-1 x 10° pug-L~" of PDG and pinoresinol significantly
promoted the secretion of ALP in osteoblasts (P <0.01); at 72 h treatment time point, 0.1-1 X 10° pJg-L’1 of
PDG and 1 x 10 *-1 x 10’ wg-L ™" of pinoresinol significantly promoted the secretion of ALP in osteoblasts (P <
0.05, P<0.01). Compared to the control group, at 48 h treatment time point, 1 x 10 °-10 wg-L ™" of PDG and
pinoresinol promoted the secretion of OPG (P <0.05, P <0.01); 1 x10™°, 1 x10™* pg-L~" of pinoresinol
inhibited the secretion of RANKL (P <0.01) and 1 x 10 °-0.1 pug-L™" of pinoresinol raised the OPG/RANKL
ratio (P <0.01). Conclusion;: PDG and pinoresinol can promote anti-osteoporosis by promoting the proliferation
and differentiation of osteoblasts, but their mechanisms of action are different. PDG mainly through the promotion
of OPG secretion, but pinoresinol can play a role not only by promoting the secretion of OPG but also inhibiting the
expression of RANKL.

[ Key words ] Eucommiae Cortex; pinoresinol diglucoside; pinoresinol; precursor cells of mouse

embryonic osteoblasts; proliferation and differentiation ; osteoprogerin; receptor activator of nuclear factor-xB ligand
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BB AIF 5% 45 S E — 25 S R i R T AR )RR A SO T
B AAE R, BAE FRCR v RE AL T A IR 28 A0 45 0 1T
(EEZINE R R S B /N [0 11 = b0 /AL (RN R O
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(TBS ZZwhig) ¥ H RIS AR A BR A A,
5 4 %18 GB13001-1, G2002, G2008, G2026,
G2014,G0001
2 Hik
2.1 HWAMECH B NaCl 4 g, Na,HPO, - 12H,0
1.45 g,KC1 0.1 g,K,HPO, 0. 1 g Ff17K500 mL,{8%],



224 B4 10 )
2018 4£ 5 H

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 24 ,No. 10
May,2018

o R KA B4 Wl R b 22 vl (PBS) 4 C A7, B
G4 175 (FBS)9 mL, FH % R 1 mL,a-MEM }; 5%
590 mL,JRA), EIASAN M 1 R 1,4 CORAE

2.2 MMBR WA BRI A K
PR PR R A A0 PA IR RO R & 2.0 mg,
53 )R P A T 2 mL ) 19 — H LR ( DMSO)
L 20.22 pm JC I AL IE B BEBR W S, 15 1 x
10° g LTI AF W o W I 75 B4 0 A7 0 S &5 1l
TR R (F RS R 1 mL, o-MEM 35 5% &
99 mL) Fi B B e B 43 5k 1 % 107,100,101,
0.1,1 x1077,1x10*,1x10*,1 x107°,1 x10°°,
1x 1077 g+ L™ A3 H T4 fin 25 .

2.3 MC3T3-E1 40 M8 /855 A& 18 ¥ MC3T3-El
AN 8 % F 37 C,5% CO, (AR B, 4
0 M5 5 2 90% W BERT , 5 A IH KR SR W . n A PBS
3 mL, B2 4 B 55 3R, 18 52 b U 3 B A 40 i 3R
I, B3 22 v, A 0. 25% AR B 1 mL, i
BT BE I WL EETE AR A B0 o > 20 B B 1] 45 | 48 i R] B
H R B AT A A T B A B M ARG SR 2 mL,
Z kAL . HPRET A WOBOR N B 15 R M, IO R R
WCFT I RE , o 48 B B8 26 R BE O B TR Rl B 2
B (BSOS 6 mL) , 1000 remin ' B
L5 min, FEF FIE W, A 0L AR5 SR K 2 mL ER
BEAME(ZADELESIF) P B ER TR
FR 2 d e 1 IR ER SR

2.4 WEMEEE (MTT) 2 ke i 4 i 354 58 36 P B 2K
AR 4 A DL 0. 25 % B 2 1 i AL , I R H %
25 x10° 4~/mL #FF 96 fLR, £ 100 pL, % 4
MRS HEF T AL N B AR BE AL 5 R 2s AL 2
W, FrAifE s MRS, 5 LAl h IR AL A
TRy & R A LA AR & 2 55 R 5
fL 200 pL, FAJRZ Fa e 22 = A0 2000 1 I 2 1Y ot =
We A5k 1 x 10°,100,10,1,0.1,1 x 1077, 1 x
107,1x107*,1x107,1 x10™°,1 x10 7" pg-L°",
S EE SR 48,72 h JF U B SRR 100 L oA
5¢g-L°' MTT 10 uL,37 CHOCHE 4 h FHE LG
W, AL A DMSO 150 plL, & T 16 iR 35 52 R % 46
W 10 min, {45 % 58 73 5 %, T 570 nm 4460
S AL RE A
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B KB 0 2L 0. 25% B EE 1 B T 1k, 08 9 H %
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B ANE AL HA T AR AL R 2 B B B 5 R A
W YA TR e N REfE AL R R

2 A Al 2 R A AL AR B 25 5
FeHE AL 200 wL, FAMR R A O IR R 1
JN25 5 & vk BE 4y Bk 1 000,100, 10,1,0.1,1 x
107,01 x107°,1 x10 ™* pg-L™', 4359155 48,72 h
Je O W S A0 M b W, T 1 000 1 min T S
20 min, [ 25 2% 5 DL KA R R, B E W, Fi BE B
P Tl 2 R G (B Tl b 3% ) T30 B 5 T A B AR, T
520 nm Nl € REFL A, SR FH ALP 3% M 307 4 40 i
ALP 7 1,
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OPG,RANKL & [ & IO 804 K 30 9 48 i LA
0.25% [P & FABE AL, 8 % % 5 x 10° 4~/mL
BRI T 96 FLAR , AL 100 pL, % E 4 5 FL 5 40 i
BEML oY s (4 S 25 W 2l . 15 40 M0 58 4 W BE R, 37
AL IR Y O S AR SRR A B
IMAR & 25 15 55 35, /9L 200 pl, MAIEE MIE X
TR B N 2 2 R M BE S R 10,0, 1,1 x 1077
1x107° wg L' 532 48,72 h J5 B, WOAE 40 i 15
7% W, T 1000 r-min = B0 20 min, 224 R K%
AMORE A, IRV W A . A% 7 VIV OPG Al
RANKL 3 7 & f F o B 45 #: 4E, & 0 OPG Al
RANKL & &,

2.7 I G g ED I % (Western blot) &5 il 46 g
OPG 7l RANKL 5 &3k O £ A4 4 39 19 4t g LA
0.25% JRE FBEN AL, B HLHE R 5 x10° 4~/mL
PR 96 fLARH, AE AL 2 mL, 3P T ML PN A9 40
BEML S K25 (AL 25 d . Frdi s el iE s, 7 k&
FLAR B SR 2 A o S A R A )
AR & 2585373, 45 4 mL, IR RS R g 28 4 2 b
T W g 20 25 2 i & vk B 4y 5k 10,0.1, 1 x
107°,1 x107° pg-L~", 1532 48 h 5 e, A &
Fve PBS, 524548 2 55 0, o 22 wh 0 i 2ok Jor A 40 i
ML, AWM, ERZ 2 ~3 R e 1 RS T 5%
B . N AGE B RIPA 24 f i (16 R Wit 50 8 9
A PMSF 0.01 mL) T35 8N 3 ~5 min, # 8] x &
SRR, R R 5 A0 B TS ek 4 e ) )
P A0 KA R R e E] 1.5 mL B0 R UK
30 min, H (8] FH A MR 4% S 2 AT, ff 0% 40 i 58 4 2
fi#t . F 12000 remin " B0 5 min, Y& L, B R
VW . ¥ BCA BE 1k B2 I s 3 750 &5 wd B 13 0
EAHBEATE, MA 6 x I FH 25 of i (loading
buffer) ,fRUE&H B EAM R EWRE >1 gL', ¥
K 8 min, -2 CLRAFFH. B br T = iR
IR IR 1 5% BRR AR, B A1 h W RE—
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Bi,4 CE % (i), FH TBS 7E 25 F i 6+ F1 REZ_FHABET. AEEI MCIT3-E1 AMEENZIN
PR IPE 3 ¥, B S min, O “HUA TBST &3 000 (EnY

W, % R TR 30 min, ] TBS 76 % i T B A8 K
B UE 3 U, AEES ming K 2 FREEAE LR &6 Bk

Table 1 Effect of pinoresinol diglucoside and pinoresinol on

proliferation of MC3T3-E1 cells(x +5,n=5)

7 (ECLA 1 ECLB) 7 #5048 i S R BUIR &, 8 2R M t/h 441 51 Jug L W 8 L/ %

LM (PVDF) Y 2 1 i 8 F 5 R & W78 o 4% yr—— - TR
fil , 1 ~2 min J5 25 5, A0 0, A I R RO MIEE “HAWE  1x1077 93.19 +1.04
e H 5% e AT B f g % . DL B-actin 1x10°° 101. 64 +0. 49
HNSEA, ERITTE AN E MY RIAE, ”“’:j 105~99i0~741)
2.8 SN PATS R R 2 W R e
SPSS 21. 0 B E AT 5 R 2R Jr 22 43 #r , S 3 B ) « 1 %102 106. 07 +0. 54"
ts Fon ,ABIBIL R AH TR, L P <0.05 0.1 107. 65 £ 0. 68"
FoRAGIEE L, 1 106. 90 0. 64"
3 R 10 113. 88 =0. 64:
3.1 %f MC3T-EI A4l s i B W 1, Y e

GRS (IHAH LG, 555 48 ho i, R 1 x UNIES 1 %107 93.61 +0. 52
107" ~ 100 pg L' WM AE R M 4 BE4F S 1 x 1x10°° 101.85 £0.79
107 ~ 1 g L™ (A HE 35 44 Bl G2 HE 1 F 40 110 384 7 Pelomh 1006120
(P <0.05,P <0.01) ;37 72 h i, Jeid vk BE 4 1 x O
107 ~ 100 pg - L' B9 W3 B 5 — % 2 ¥ 45 M 1 x10 2 123.95 +1.27%
0.1 pg- L™ BYFMIE 2 I BENS 1 28 4 1F 11 40 it 3 4 0.1 107. 16 £ 1. 627
(P<0.05,P<0.01), 1 108.09 £1.23"
3.2 X MC3T3-E1 Bt 4 ALP S (B0 o e

FK2ATH, 5 HAM, B 5% 48 h i, BraE R E R 1 x10° 101:25;1:24
1 X107 ~1 x 10" g L™ Ay FA g 2 40 AR AF L0 2 % - 100. 00 = 1. 02

R 2 YR 08 42 i 4 L ALP 334 (P <0.01) ;3% PIEE B 1x1077 98.51 £1.05

RTE R 0.1 110 s e

EMEREHA L X107 ~1 x 10" pg- L™ IR R 1x10°* 104. 46 + 1. 34

Yone e 3 A JF R 40 g ALP 43 (P <0.05,P < 1x10°2 121.47 £1.28%
0.01), 1x10°? 135.73 +1.41%
3.3 X} MC3T3-E1 j& & 40 g th OPG #1 RANKL & (1)-1 133-82r1~37:
FA M % 3 AT, S M, B 5% 10 3?2::1;
48 hif JREWRIE R 1 x10 77 ~10 pg- L™ MR IE & 100 109. 96 +0. 95"
T OB YA e 3 R E R E 40 B8 OPG Y 43 b 1x10° 102. 14 £ 1. 05

(P<0.05, P <0.01); 72 h i, 1 x 107 ~ LA 1“0:2 92.70 = 1. 34

0. 1 yug L™ HOM 3 — AT BT A 2. 35 0 4% 40 N

OPG 43 W (P < 0.05) , {H ¥ g F AL T & W B 4y 1x10 103.19 +0. 86

0.1,10 pg-L~"H}fE W2 U BUH 40 OPG Ay 43 b 11072 99.23 +1.02

(P<0.01), 52 H4AHL, 553 48,72 h /), kb F 11072 97.45 +1.27

D X107 ~ 10 g™ B8 3 — W ADRE 134 i 2 32 1 o 1705
41 M RANKL f9 53 s J bW JE O 1 x 1077, 0 102.50 = 1,05

1x107" wg- L7 B9 #A B8 K Bk B 3% 30 61 0% B 40 100 102.94 £1.07

RANKL g3 (P <0.01) 1x10° 90.25 +1.03

3.4 Xt MC3T3-E1 pi B 40 h OPG Al RANKL Z& A AL P <0.05, 7P <0.01(R2 -4 ).
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F2 REBR_FHHEEF . REEI MC3T3-E1 415 ALP FiEM %
M (x+s,n=35)
Table 2 Effect of pinoresinol diglucoside and pinoresinol on

differentiation of MC3T3-E1 cells(x +s,n=5)

t/h ikl Eﬁf?{ﬁ;j ALP itk /U-g ™
48 2 - 2.08 +0.21

WA 2 —H R 1x107* 2.83 0. 147

1x10°? 2.93 +0.32%

1x10°? 2.97 +0.28%

0.1 2.86 +0.24%

1 2.96 +0. 167

10 2.92 +0.18%

100 3.04 £0.20%

1 x10° 3.09 £0. 177

NS 1x10~* 2.65 0. 16%

1x107? 2.75 0. 18%

1 x10 72 2.73 +0. 117

0.1 2.69 +0.22%

1 2.79 +0.27%

10 2.85 +0.26%

100 2.98 0. 18%

1 x10° 3.09 £0. 16%
72 2 - 2.56 £0.21
FA N 2 A A 1x10°* 2.530.25
1x10°? 2.54 £0.13
1 x10 2 2.68 +0. 18

0.1 3.01 £0. 16%

1 3.02 £0. 19%

10 3.05 £0.24%

100 2.90 +0.21"

1 x10° 3.09 £0. 16%

NS 1x10°* 2.84 +0.22"

1x10°? 2.86 +0.30"

1x10°? 2.89 +0.31"

0.1 2.90 +0.37"

1 2.92+0.21"

10 3.04 £0. 157

100 3.07 £0.26%

1 x10° 3.02 0. 247

HERMEm  mE4 M, 55 AHMIL, 1557
48 h i, EHEVREE R 1 x107° ~10 pg- L7 MR E
TR B RN R R Y BB W R S 4 ek
OPG ZH ML (P <0.05,P <0.01), 575 414
Fo R BE R 1 x107° ~10 pg- L™ WIMIE R — 4
ZWE X 0 40 I RANKL 28 11 19 3855 B oA 12 i
VEFH, I 1 x107°,1 x10 7 pg- L' WA ISEBE B E M

®3 MEFR"FEREF REERI MC3T3-E1 A+ OPG
RANKL EH W BIRME (x £5,n=5)
Table 3 Effect of pinoresinol diglucoside and pinoresinol on protein

secretion level of OPG and RANKL in MC3T3-El cells(x +s5s,n=5)

t/h 45 )jﬁj{f% OPG/ng-L " RANKL/pg-L "'
48 75 - 3427.86 £2.07  3743.77 2. 14
MIEER " 1x107° 3836.44+1.28" 8571.47£1.26
] 24 A 1x10°3  4456.31 +1.87% 5090.48 +2. 17
0.1 3933.27 £1.67 4717.16 +1.56
10 3621.89 £1.85") 4716.18 +1.68
NIEES 1x107°  4896.27 £1.98% 1347.76 +2.07%
1x107%  8142.26 £1.69% 2321.13 +3.18%
0.1 6 584.64 +1.65% 4529.03 £2.68
10 5530.59 +1.85% 6 064.91 +1.24
72 751 - 7 306.83 +1.56 533.85 +2. 15
MAEE = 1x107° 7835.77+1.06" 1065.94£2.14
AR 1x10°% 7828.20+1.07"  619.25+1.87
0.1 7 672.18 2. 04" 891.51 £1.32
10 7319.00 +1.68 752.71 £1.28
N EES 1x10°% 6737.73 +1.95 128.12 £1. 69%
1x107% 7497.58 £2.07 330.98 +2.47%
0.1 11 006. 50 = 1. 36> 619.25 +2.05
10 9 457. 64 1. 04% 976.93 + 1. 06

il J5F 40 RANKL E F Y %3k (P <0.01), 5=
FIAIAR L, BRI R 1 x 107 ~0. 1 pg- L™ AR i
ZHE] B 5 OPG/RANKL(P <0.01)

x4 WMEBEF"_FEREFT RERI MC3T3-E1 &AM+ OPG
RANKL EZEARZEMZHM (x +s,n=5)
Table 4 Effect of pinoresinol diglucoside and pinoresinol on protein

expression level of OPG and RANKL in MC3T3-E1 cells(x +s,n =5)

151 fﬁﬁdﬁ&? OPGI RANKL OPG
/pgL” /B-actin /B-actin /RANKL
2 - 0.34+0.13 0.53+0.21 0.64 +0.17
MR 1x107°  0.45%0.11% 1.27£0.15 0.35+0.17
A 1x107%  0.38+0.21"0.62+0.22 0.62+0.16
0.1 0.39+0.17" 0.82+0.23 0.48 0. 16
10 0.36 +0.21" 0.75+0.16 0.48 +0. 13
NIEES 1x107°  0.49 £0.22% 0.15 £0.18% 3.26 £0. 19%
1x107%  0.81%0.19% 0.35 £0.16% 2.31 £0.25%
0.1 0.66 £0.18% 0.62 £0.27 1.06 0. 24>
10 0.55+0.24% 1.03 £0.25 0.54 +0. 12
4 itig

B 0 ok YT B B ) TR BT AN M, R TR R

i v SR A i, T LA B 4B P B X TR

24 0 D B 2 M 2 i i 90 2 OF 47 AR T B SR vk

HAT R — D E B RS . ALP 2 AR 40
- 185 -



224 B 10 1
2018 4£ 5 H

[l S5 58 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol. 24 ,No. 10
May,2018

AL IR Y 2 — R BT BURIR A, R TR
Wi 5 240 B 4 A P o A T 1 5 o 24 40 T LA G 5 s e 4
Jfo B ALP 35, 5 B HL LA B R B A 1
B FEAE L R MC3T3-E1 J& T A 15 4 A 5 4K 4 A
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