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Effect of Anemarrhena Asphodeloside B Il on Osteoclast Differentiation Based on
Molecular Docking
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( School of Pharmaceutical Sciences, Guangzhou University of Chinese Medicine ,

Guangzhou 510006, China)

[ Abstract] Objective: To explore the effect of anemarrhena asphodeloside B II (TB Il ) on the
expressions of nuclear transcription factor- kB receptor activator factor ligand (RANKL), RANK and C-FOS
genes during osteoclast differentiation. Method: Molecular docking software LeDock was used to score the
docking of TB II with RANKL, RANK and C-FOS. RAW264.7 was treated with soluble RANKL (sRANKL)
and divided into control group, SRANKL group (model group) , Icariin (Ica) group, low-dose TBI Il group
(2 pmol-L") , medium-dose TB Il group (4 pmol-L") , and high-dose TB Il group (8 mwmol-L"'). The
corresponding kit was used to detect iconic enzyme (TRAP) of osteoclast differentiation. Total RNA was

extracted by trizol method, Real-time fluorescence quantitative polymerase chain reaction (Real-time PCR) was
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used to detect the expressions of C-FOS, upstream RANKL/RANK and downstream nuclear factor of activated
T-cells cytoplasmic 1 (NFATC1) , and osteoprotegerin OPG. Result: The molecular docking score
were —11.86, —-11.38, —-12.34 kcal-mol", and there might be multiple binding sites between TBII as well as
RANKL, RANK and C-FOS. Compared with the control group, the content of TRAP in model group increased
significantly (P<0.01) , and compared with model group, the content of TRAP in each administration group
decreased significantly (P<0.01) , and TB Il decreased the content of TRAP in a dose-dependent manner.
Compared with the control group, the expressions of RANKL, RANK, C-FOS and NFATCI increased
(P<0.01), whereas the expression of OPG decreased (P<0.01) in model group. Compared with model group,

the expressions of RANKL, RANK, C-FOS and NFATC1 decreased (P<0.01), while the expression of OPG

increased (P<0.01) in each administration group. Conclusion: TB Il may inhibit the differentiation of

osteoclast precursors into osteoclasts, inhibit osteoclast activity, reduce bone resorption and improve
osteoporosis by regulating RANKL/RANK/C-FOS signal pathway.
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HRBANT . RAW264.7 20 il 2 05 15 40 At mis 4 40
FERAN AT 38 1k 4R 3 29 20,921 Z54H 45
Al MR R SR N F - kB 2 IR IE AL I T BC S
(SRANKL) A ¥ 5 0] [a] i 15 41 i 4 4k, & AR 4h 5
55 Hp AT 5 AN A e A S R 2 T
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O3 Z—  WF ST A B AF A8 BEL S 1k R 4 B, B BT R
e G R TR N = g oW B S S A T
RS E R, LTAER FH AU 51 5597 Bk i) /) Bt
S7CH T B RS BRI GE % B (BMD) B BT i
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B 4 e KR A R e R it N B AT A AR K TR T
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PAR 25 HA 5T R, B R B L BB 68 42 E 15 B B,
PO R B, NTAN 2509058 5 ok Bl 25 00 5L - R
ST B B AR R RE BT IR YT 12 8 R I I i
B 5 2 R RN I T A W R L B A
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T 00V A 2 ol e IR S 2R VR B TRD A o
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FEF o W B2 AT B (TB L) X 4
JL 53 A 9 1 5 ), A A B S g B E— 2P Bk, R il
PR BRI T 2538 1 Jo i s R IR it 4 BE it 2 4
1 ##

1.1 FRANRG TB I (R 2 I 4R Al L it 5
MUST-17042901) ; ¥ 5 72 17 (Ica, WL #F 2 V) HT RE
A, it 5 MUST-17051810) ; i 4 IfiL 3 (FBS) , & B
DMEM 5 7% 5, 0.25% [ 26 (1 il , 75 -85 % R (£
Gibco 7~ Al , It 5 43 % & 10296, 8116743, 17820,
10403 ) ; B 2 +h 2% vk (PBS, 34 [ HyClone 24 &) , it
5 ABA258380) ; — H JL WA (DMSO, A1t M 28 == K
A W R BF 5T BT, 5 20170127) 5 200 it 4 o -2 1k
A6 R 7] & (CCK-8, b 28 2 K A= 4 4 AR BF 5% A,
fit % E1008) ; SRANKL ( 3 [& Peprotech /A Al , #it 5
1207437-1) ; BEME % (MTT, 20 B Vb 72 A BR A A,
Kt99775) ; RNAiso Plus #& B ik % & , PrimeScript™
RT reagent Kit with g DNA Eraser( H 4% TaKaRa 2
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Al L35 5 5 AKA4302,AK4701) .
1.2 4088 /N BUBEE AR 40 i RAW264.7 i il
KAF W A 3 T & 10% FBS L5 1% 7 -4%
% Z W AL (DMEM) B 32 W P, B T 37 °C
5%CO, A o AR HE 20 AR RS AT 4
AR S O B0 A K 1 40 i H 55 56
1.3 X 4% BS210S B ¥ 4 7 K °F (db =2
Sartorious 23 ] ) ; MEGAFMGE2.0R & i I 75 3 &5
AL (1% [ Hermle 23 7] ) ; HHS-21-8 A3 8 L H #u i
KI5 (4 3n T EITALES T ) s THMS 1119300 7Y 4>
WA Tl AR A3 AT A (TR R B A 7)) ; CFX96TM
RS2 B 5 O i 3 A W A 2 2V (Real-time PCR)
(25 EA SR AT ) ECO B ¥ &, 3111 5 CO, 4
JiL 3 77 46 (FEBR KR BHE 22 | ) s RE801 AL i g4
SQS510C il vy e 28 VR K W s (FE S BH 8 52 5 A IR
NEID
2 Ak
2.1 4y X4 B ChemicaBook %% #i# FE i 15 3|
TB Il 1 CAS5 , #E NCBIH' 4T H CSA 5 , 15 5| TB I
) Y2546, e 4k mol2 4% X . AN UniProt %5 4
J# 45 B/ BLUAE -1 RANKL, RANK il C-FOS 1) 44 it
1% % 5] , fdi Fil Protein BLAST 46 4 , & 5% [a] I e HL
f BA4E B (A 45 #9 (PDB ID 43 %Il A 1PYE, 5Q07,
5PAM) . #15 A LeDock ' LePro 5% T , I Bx
FEERRKRD T AR EEEH. HFATBIM
mol2 k% 20, Az iR 4T 20 45 11, F A Pymol W %€
HE a8,
22 FERAMMEE
2.2.1 sRANKL B (9 Bt il K %% Bk BU sSRANKL
2 g, I PBS 2 mL & fift, 0.22 wm fi L 38 B8 1 € [
B LB 1 mg- L BB & .
222 MTT BE# M BC A5 % BB MTT # K
50 mg, AIE ML T B RZBEEN, A
PBS 5 mL % i, WG HUE T 4 °Cil 1, 56 2 KA # 5
B 0.22 wm G AL UE BT SR BR TR, BC AL 10 g- LY
MTT B, R B R EZENE 08 &
=20 CLRAF,TFEH -
223 TBIBEMAECH  #EHFE TB I 20 mg,
BT 4mL E.08 N, B ES N IINA DMSO B AL
Bt % 10 mmol-L' A9 TB II ¥ 2.17 mL, 5 5% & &
fift, FH 022 wm W AL UE BT L U8 BR O L o> %6, B
F =20 °CI-FF .
2.2.4 Tca RERAECH]  E R FRE Ica 20 mg, B T
4 mL B0, AR S A DMSO B A% EE
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12 mmol-L" & Ica £ ¥ 2.463 mL, £ 5¢ 2 ¥ it , M
0.22 pm GlAFL S BREL DEBR T, 4334 , B T 20 °CLR A7 .
23 LA 5SS RIESR T, A
WMF 2 AU (B4R TR ), sSRANKL 41 (A [A] i &2
W 0,6.25,12.5,25,50,100 pg L' A& sRANKL
B i), TB Il 4 (sSRANKL+A A ¥ BE 1,2,4,8,
16 pmol- L' TB Il & 2585373 ), Ica 4 (sSRANKL+
AR HEFFE 1,2,4,8,16 pmol L' Tea & 25 15 37 3 ) .
R 51 565 S B2 19 96 IF , 0 5 die U o AL 2 TR
2 H 41, sSRANKL 4 (50 wg-L") , Ica 4
(2 pmol-L"), TB I X/ &£ 41 (2 wmol-L") , TB Il
FE2H (4 wmol-L"), TB I 5 & 4 (8 wmol-L"),
2.4 MTT AR ER RAMITHA
0 7E SRANKL S 45 24 1) B4 6F RAW 264.7 B il B
21 it 456 B 06 M G R R . O B K H A A i 4 A
F oottt , %255, BT 37 °C 5%CO, 1Y 13
R A P B 5% 24,36,48 ho AL A MTT I
10 pL,37 °CH# & 4 h, it A DMSO % # 150 pL, VX
WA 490 nm W W FE AL 20 M BE BH R = (A -
Ay (A s =A 1) X 100%

2.5 RAW264.7 241 i (0Tl A R R PR 56 1R 1l % 4 7Y
WSE PO A TR TR e W 1 ( TRAP ) 2 B 7 400 i 1)
b b Z PR S B ST R B, W SRANKL J A i
IhiF S RAW264.7 Fi % B 41 1 1) % 1 240 e o 4k
OO B0 AE R 0T 20 L, 42 R0 T 6 FL 40 M 3% R bl b, B
I 24 h, A6 TC I VE By SR A A AL T G TR
HEK 12 h 5, 4 sSRANKL S, Iin A % & 25 15 9%
o FERBEIRM, A Y PBS Yk 2 UK, i 4 it 24 i
W30 min, WHEHNME T EHLED,4°C,
14 000xg B0, B F 3 o M AH 0 A 55 &, 0 e
TRAP M BCA % &, 1153 B0 45 1 TRAP B9 & i
2.6 Real-time PCR ¥l RANKL, RANK, C-FOS,
NFATC1, OPG mRNA # ik HUXF £ 4= K # f19
RAW264.7 4 §d , ] 0.25% J&E B 14 1k , B ok B
2x10°A~/mL 4l 422 Fh 78 6 FLAR P, FF 40 B 0 BE I 43
52, 35 5% 48 b, WSCAR 4 AR, AR A AH A 3K 7 & a0
Wi 45, 2R H trizol — 20 i S HURNA . R T S5 e s AY
VAR L A 300 6 16 B B R AT R S o AR R H A
B3 it PubMed 2 4% AH 5C 58 [ 4w 5% 7 91, Z4E L
A T A TR BRA R 3114 ik, Real-time PCR 5
Y1y 5 L3R 1. AR AE IR & R R B8 A AT
g R R, YR & F 95 °C 30 s 5,95 °C 5 s)E
FHAR R 1B KR E 305,95 °C 10 s, 60 °C 30 s 58 i
B G IR 40 U o 2R FH 274k T B AR X 3 P 3 Gk
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&1 PCR3I#FF
Table 1 Primer sequences of PCR

514 JFE0(5-3") K& /bp
RANKL

11 GAAAGGAGGGAGCACGA 120

T GGGTTGGACACCTGAATG

RANK LU TTCTCGGTGAGGTCTTGG 121
Fiif AGCTGCCTATGGGATGG

C-FOS i CAGCGAGCAACTGAGAAGA 114

Fiif AAGGGGTCCAGGGGTAG

NFATC1 Fif CCTTCAGAGAGACCTTGGC 139
Tt CACAGGAGCTGGGGTTC
OPG i TGGCTGAGTGTTTTGGTG 101

T TGGAAGGTTTGCTCTTGTG

2.7 GiilsEkb B R H SPSS 20.0 8 44 #EAT S84
BT, SE 00 B 2 x5 FoR , TR LU e K 0
PL P<0.05 3R 2 5 A 41t % 2 X, i /| GraphPad
Prism 6.0 3K {4 il 1 £ 45 45 R A

3 &R

3.1 TSR MRS LeDock §7 4345 31, R
TBII i 5 RANKL,RANK 1 C-FOS &5 & . T4
gL 2, B AR L 1.

3.2 sRANKL i/ 5 RAW264.7 41 Jiil 53 1k 5% 11 1 %
E O AN R OE W B (0, 6.25, 12.5, 25, 50,
100 wg+ L") sSRANKL fF 1 RAW264.7 40 Jit 24, 36,

% 2 TBII 5 RANKL,RANK #1 C-FOS By 3F 4T 4y
Table 2 Scoring of docking between TB Il with RANKL, RANK
and C-FOS

AL Z Ik Xt 24T 43 (keal - mol™!)
TBII RANKL -11.86
TB I RANK -11.38
TBI C-FOS -12.34

A.TB Il Fl RANKL £ 45 & #30 ; B.TB Il Fl RANK #Y 45 & #5820 ;
C.TB Il il C-FOS M 45 & B =t

1 TBI 5 RANKL,RANK #1 C-FOS I & &=

Fig. 1 Binding pattern of TBI with RANKL, RANK and C-FOS

48 ho FIFH MTT L 46 I 40 BB A 38 78 05 1. 5
1E W4 R, A R R sSRANKL AR FH 41 it A ] e ]
21 it 3 B 2 35 B I R AR (P<0.05, P<0.01) . &R
Al 50 pg:L' sRANKL 5 5 RAW264.7 41 i .
W23,

*® 3 A EKRE sSRANKL X RAW264.7 40 i 24,36, 48 h 40 B 34 3 & M B0 % 00 (F+5,n=3)
Table 3 Effect of different concentrations of SRANKL on proliferative activity of RAW264.7 cells at 24 h, 36 h and 48 h(x+s,n=3)

200 LG B R /%
Eigil Jo bk FE /g L
24 h 36 h 48 h

2 H - 1.019 14£0.051 0 1.000 0+0.049 0 1.000 0+0.079 3

sRANKL 6.25 1.002 7+0.046 6 0.982 7+0.034 9 0.967 7+0.081 3

12.5 0.951 0+0.028 2" 0.969 8+0.057 9 0.965 4+0.040 0
25 0.948 2+0.040 1? 0.936 5+0.023 9% 0.905 3+0.079 7¥
50 0.924 3+0.049 52 0.874 6+0.012 52 0.849 2+0.072 1?
100 0.918 5+0.065 7% 0.812 4+0.081 3% 0.784 4+0.026 0%

52 4 8 D P<0.05,2P<0.01,

3.3 X} RAW264.7 4l o s4 58 3G PR &2 75 A O~

2 pmol-L', TB II 4r 7l ¥& # 2, 4, 8 wmol-L",

[ e (1,2,4,8,16 wmol- L) il 25 Wy S ik /E T
RAW264.7 40 fifd 48 h, I MTT Fb {8 15 46 00 20 g A 45
BEIE R W OE RS St m 2 . AL I
B, 4545 20 AT T0UAN MG S AN I B B R B BT R B
(P<0.01) o M4 55 % 19 245 R, lea H 3% £ F &

W4,

3.4 X RAW264.7 41l TRAP K EHY S0 52514
4 H A, SRANKL 41 TRAP % it 8 3% 7t & (P<
0.01), 45 F W sSRANKL i 2115 S RAW264.7 4 fify

M E 40 Sy 4k . 5 sRANKL 41 [t #5, Tca 41 il
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F 4 TBIL 3 RAW264.7 48 i 38 78 & 1 9 84 10 (F+5,n=3)
Table 4 Effect of TB Il on proliferative activity of RAW264.7 cells

(x+s,n=3)
I i 38 5 /%
21 5 e & /pmol - L
Ica TBII
2 H - 1.000 0+£0.019 1 1.000 0+0.019 1
SRANKL - 0.814 7+0.028 42 0.814 8+0.024 82
TBI 1 0.968 3+0.022 99 0.972 9+0.028 19
2 0.841 8+0.010 79 0.916 9£0.014 2%
4 0.773 0+0.031 09 0.828 1£0.007 9
8 0.710 0£0.005 69 0.802 1+0.012 2
16 0.575 2+0.039 69  0.696 4+0.028 24

W5 A {4 R D P<0.05,2P<0.01; 5 sRANKL 41 [ 4 Y P<
0.05,9P<0.01(%5,6[[).

TB I 4 5 &t 2 TRAP (19 & 5 ¥ b 2 BEAIK (P<0.01) .
U

3.5 X RAW264.7 41l fi RANKL, RANK, C-FOS,
NFATC1,0PG mRNA KL 525 HA LK,
SRANKL 4 1 RANKL, RANK, C-FOS, NFATCI

%5 TBI X RAW264.7 40 TRAP 7K F B M (X+5,n=3)
Table 5 Effect of TBII on level of TRAP of RAW264.7(xX+s,n=3)

2 5 e /umol - L TRAP/U-L"!

2 H - 17.39+1.13
SRANKL - 39.05+0.59?
Ica 2 23.73+0.56%
TB1 2 22.52+0.09%
4 19.08+0.55%
8 18.77+0.16

mRNA {5 7 i % 7+, OPG mRNA [ 3545 7 i
FEAR(P<0.01)., 5 sRANKL 4 %, TB I %7 &
20 A A R BE 1) 5 3% % Ik RANKL,RANK, C-FOS,
NFATC1 mRNA [ %3k & , i % T+ = OPG Y & ik it
(P<0.01), H TB II 1 771 5 250 R 5 4, 1071 S AR 42k o
vt B 7E B B 40 B 4 b 9 B Bt , RANKL, RANK,
C-FOS,NFATC1 mRNA [ £ ik & T} 5 ,OPG mRNA
Feak B b, TB I BE % 0 0k 40 B o Ak
2% 6.

* 6 TBI 3f RAW264.7 4f il RANKL,RANK,C-FOS,NFATC1,0PG mRNA By &M (x£s,n=3)

Table 6 Effect of TBII on RANKL,RANK,C-FOS,NFATC1,0PG mRNA in RAW264.7 cells(X£s,n=3)

21 51 He ¥ /wmol - L RANKL RANK C-FOS NFATC1 OPG
ZEH - 0.33+0.22 0.28+0.11 0.28+0.11 0.29+0.16 1.46+0.05
SRANKL - 1.01£0.162 1.01£0.14? 1.02+0.232 1.03+0.24? 1.00:£0.022
Ica 2 0.60£0.24% 0.54+0.20% 0.78+0.12% 0.68+0.14% 1.16+0.07%
TB1 2 0.51£0.159 0.44+0.17% 0.69+0.259 0.67+0.179 1.20+0.04%
4 0.43+0.10% 0.36+0.129 0.65+0.17 0.66+0.139 1.2740.18%
8 0.35:£0.20% 0.30+0.13% 0.59+0.23% 0.64+0.229 1.34+0.06%
4 itig IR A= A A = Y B G R 7 B e

B BT P 2 T A R R A R Y — R L B
S BOE et B A2 A R A s R
R S BRI TR A IS B
10 B A0 1) 5 BB S 5 R B SR A Y R A
B 20 M 2 A ) A DY M — BB A A SR R A L, B
A RRIR B W T R L T2 R T Ak 1 A R B
I N N D U 5 o 1 B U A N B 0 NS N N
T E AR R, WU AR BAS G R ), AR R T
TB I 5 RANKL, RANK, C-FOS 4 XJ 45 # | 1k
225 2G50, 38 1k 20 S 56— 2 B E

TRAP J& i B 40 43 fb A br s R se R W,
TRAP & & Fh & i, i Mg ol o 4 BOR B T B A
W, TRAP & i 5% T >, AW 9838 1 I 52 TRAP
Tk, RO TB &7 G 4R P B AR TRAP & &, 1)
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C-FOS [ Ff A &35 1T LU A2 HF 0 8 40 i o3 4k
C-FOS ¥ I % i RANKL , RANKL 78 i - 2 ity
BB R bk B R AR T, i RANK 2 H A2 R
RANKL fi M — 2214, 24 RANKL Fll RANK #5573 P %
A W, BE % ) B4 A% N C-FOS 1Y 2 31k 19 hn, [ i
C-FOS figi#k — 2 3 ol i 15 41 M 2E hU 5L I NFATC1 1Y
B ik B b TR 6% R VR 0 R 4 R A B L A3 Ak
hy W A0 B S ) IR SR, 2R B T B
A2, OPG & H 9" % , & RANKL My 22 1k
OPG fig ¥ 5 RANKL %5 45 , 56 4+ PE 1 il RANKL 5
RANK % 4, i BE %% 5 RANKL, RANK JE i = %
A, 52 T iR OC B 5 s I 7 C-FOS, i — 25 0 1l
NFATC1 {955 5272 A 55 i i Real-time PCR 4
W, 75 RAW264.7 4 Jifd 1] 55 8 48 i 43 A6 0 B B, I
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RANKL,RANK, C-FOS i 3£ A ik &, 45 R B /R 3
ol 356 D] 11 2 36 15 7 W 15 0, A B 1 40 7 G Ak i R
ol OE A fE P, A BN 2 T NFATCL
mRNA i ik &, L & RANKL H & 1 52 /& OPG 1y
Fih B, 45 5 B8 NFATCI (1 %3k &3, OPG 1Y
FIL AL . Real-time PCR 45 5 7 TB I 2 7 &
% 01 1k [ Ik RANKL , RANK , C-FOS, NFATC1 [ %
ik N OPG M ik i . Uhd B 76 0 15 40 i 1) 431k
o R, TB I ) GR35 i OPG iy ik, 5+ M
il RANKL F1 RANK 9 45 & , 3 # ¥ {it RANKL/
RANK A 335 K 38 55 C-FOS Ry 2 3k , 18 1 411 1 % %
Kl NFATC1 ¥ 3R 3k , 52 Wl B B 40 B i o 4k o A I
TB Il #] fig i #f N 4 RANKL/RANK/C-FOS 15 5 i
% 2 4 100 ) 0 A 8 Vs Wi, S T
Ak 0B X B T B A Y 2 A R R R TR AR
A Sk K 2ok Bl Wy S i — 0 G R BE A R T
i R RE D7 THT I ATF SR o

(&% k]
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