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HE] a® WEER NG 2R ( Morinda officinalis iridoid glycosides, MOIG ) HfI 4577k K HxT
W A B IRV E . ek HEZORAE GRS (HPLC ) ¥EIE MOIG FhuK & 22 25 Z BERE 40 I B P R 4 5
f#; WX AB-8. ADS-17. D101, HPD400. HPD600. HP20. S-8. SP850. XDA-1. XDA-6 Z5HI-2 A LI A4 g it
T AN S — R B S BG FE KF LIRS, IR KT AR B 45 MOIG 251 DA H /)N B B S 075 5 A B 2
MCABAIPEAY MOIG X BRI AmEIfER . 4 & ik, XDA-1 BIKALRIIEXT MOIG A BT ()W B A iz B4
JH, ik XDA-1 BRI RS 4 MOIG Y& ERE T MOIG myFiiik ey 19.15 mg/mL, pH {H4 1.0, G
RN 17, LARRER 20 BV/A (1 BV=80mL ) , LAARUK 0.75 BV, WIARMEIEEA 11 h, 7BV /KVEH
PIBREHALA RS, 10% LBEELL 3.0 BV/Ah FEPEEE MOIG, HKAliRiesiiaer, Fril4n MOIG FRuk & 2Tk it
FEEM BT B A T3k 54% LA b MOIG X Hh /)N BB 6 S AZ 2075 S 0 Tk -0 I 5 T i 2 s, (F e e i
YREHTI A TRIR PR RS M, SRR E 4 A B0 (P<<0.05, P<<0.01) . #44# XDA-1 BUAFLRIIET] ] T84
MOIG, f3EI7K ff 22 A1 2 LB ZE M SR B 3 e 54% LA MOIG ] il - A i) B i
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Preparation of Morinda officinalis iridoid glycosides and the inhibitory effect on bone resorption of osteoclasts
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[Abstract] Objective To study the preparation method of Morinda officinalis iridoid glycosides (MOIG) and to
explore the inhibitory effect on bone resorption of osteoclasts. Methods High-performance liquid chromatography (HPLC)
was applied to determine the contents of monotropein and deacetyl asperulosidic acid from MOIG. The static adsorption-
desorption test was used to screen the types of macroporous resins of AB-8, ADS-17, D101, HPD400, HPD600, HP20,
S-8, SP850, XDA-1 and XDA-6, and to optimize the related parameters in process of enriching MOIG using macroporous
resins. Furthermore, the osteoclasts induced from mouse bone marrow monocytes were used to evaluate the inhibitory
effects of MOIG on osteoclastic bone resorption. Results After optimization, XDA-1 macroporous resin had better
adsorption and desorption effects on MOIG. The optimized preparation conditions were as follows: mass concentration
of MOIG in the sample solutions was 19.15 mg/mL, pH value was 1.0, diameter-height ratio of resin column was 1 : 7,
flow rate of loading samples was 2.0 BV/h (1 BV=80 mL), loading volume was 0.75 BV, and adsorption time was 11 h.
7 BV water was used to remove other constituents, and 10% ethanol was used to elute MOIG in the flow rate of 3.0 BV/h.
The total content of monotropein and deacetyl asperulosidic acid in the prepared MOIG was more than 54%. MOIG
had no significant effect on proliferation of the osteoclasts induced by mouse bone marrow monocytes, while it could

significantly inhibit the tartrate-resistant acid phosphatase activity and the bone resorption of osteoclasts (P<<0.05, P<<0.01).
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Conclusion XDA-1 macroporous resin can be used to enrich MOIG, with more than 54% total content of monotropein and

deacetyl asperulosidic acid. The MOIG can significantly inhibit the bone resorption of osteoclasts.

[Key words] Morinda officinalis; iridoid glycosides; macroporous resin; osteoclasts; bone resorption

Lk Ry mRE Y K (Morinda
officinalis How. ) BT, F7 TIRET R, 70
g, HARNEH, s . 2EXRERN,
R, WK EA 2. S PR ks
FUEER A2 1y, BABUMAR . iy . 5t
BTG . PO IR SC T 4 . TR BELIR MIHT A
PRAE LRl AE I TR T B R O v B0 Tk 8 2
41 ( Morinda officinalis iridoid glycosides, MOIG )
H& RS, isE 2.0% A4, HEAHRE
A DU RIRAPE TR . PUE BB S5 2 Fh 2 5
PEFE, R0 MOIG Hr A8 /K & 22 3 aT i il 25 B
HHIEZ M (lipopolysaccharide, LPS) i S/
B RN, W R BUE FRAS ST RVE . 2R
M, XF MOIG Y& S e Lo v ok WL e
S N M6 4% S A E 132 S M (B2 i o I
FHRAL BB AE & 45 MOIG,  FFPTA HX il B 4t it
PEE WIS RIER, 8 MOIG MY & F1 H ALl
S/

1 #EFT %

1.1 LE  Agilent 1100 B ERORAH G (fUHF
VUi . FEhdbrERs . HRAH . DAD knillgs ) |
K[ Agilent AFl; AG285 BIHL T KoF, Fi
-+ Mettler-Toledo 23 H); DHG-9145A Y #fE IE
S TRA, i —tERHE A PR E ;. W2-100SP
R R AL, LG AR A RAR; HYG-A
R AR FRMRAR , T3 M K 08 5250 15 5 A BRA D
ELX800 #ELL K MEFR{L, & Bio-Tek A w];
DMI3000B % Leica {88 2% W4, ML
( b ) AFRAR; TDL80-2B &R B.LHL, |
MR AR RS T

1.2 KB LN EERKAMR AT RER, |
AR R (B HEBERY) 2i2Ebi b 2523t
TR I HE AT K NP E R R ( Morinda
officinalis How. ) [T1MR . K S22 hRiEs (4t
5 Z09D6X7027, 4l >98% ) kLI
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MR R AR E A (it Z26D6B8130, 4lifE >
98% ) Mg iR AR A BRA R . a4 s

( fetal bovine serum, FBS) , FEE Gibco A H;
Z5M AS-BI BERREN, [ Sigma 2AH] 5 /N ATHE
PERZ A «B SZ GBI F LA (soluble receptor
activator of nuclear factor kB ligand, sRANKL )

B 5 40 M 4 75 3% ¥ ( macrophage colony
stimulating factor, M-CSF ) , ZE[& PeproTech
v HEl; Triton X-100, F#REERHARA
Al; CCK-8 il &, RIEXCHEYWEARARL
A Pl A PRI VERERR I (tartrate-resistant acid
phosphatase, TRAP) ol &, B &L
A ARG IS H & (bovine serum
albumin, BSA) , FiBE R KAEYHARAGIRA
Al a-MEM $5RU, REE A= il it Bk A BR
ol WEE D CNEREag el HAb R X o [
Sr#raliikinl. AB-8. ADS-17. D101, HPD400,
HPD600. HP20. S-8 BUSCFLIHAR, VEH 5280 b
MRRIHCA PR A SP850 BIKALI G, Jtatstr
HRHLR A RAE; XDA-1 . XDA-16 RIS
&, V92RO RB A IR A 7]

1.3 MOIG #&Fnlx HEHERAMBEE
Hb, i 2 S0, M 70% BB ERE, L
0.8 BV/h (1 BV=80 mL) W4k 16 BV B
W o 5 VWL T 447 J fin i /K o 2 28 B i vk
1.0 gmL, #H.

i B PR BB i 22 b 1 Ot T 25 Tt i 2 I
TPRRbRMEAE &, FHRIAG TR SRR 73 S0 ) o ik 1l
840 pg/mL F1 626 pg/mL % IR S A% £

2 75 A R A I A ST R OO T

( high-performance liquid chromatography, HPLC )
VEIHEATIAE . LAR/R Venusil MP C g (il (250
mmX4.6 mm, 5um) ; LIZHE (A) -0.2% W
2 +0.01 mol/L WM A 4N vhEh (B) Miisl
F, BREEVEL 0~12 min (1%~2% A) , Hilljk
K& 235 nm, JEEH 1.0 mL/min, FERK 25 °C,
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HEREE 20 pLo 1 HARIES B> 1.5, Kidh=
T £ CBEEE M RO TR 43 HIAE 3.28~420 pug/mL
1 2.45~313 pg/mL WREEJEFIN LM R R aF (4
KZKY R 0.999 9 A1 1.000 0) . Jrikepasgest
RFUVRERRE . EAEE . BRI . mEER]
WA IR B I e 2K

1.4 MOIG 4K S izik o #1 & B 1.3 W4 /Y
R 1.0 g/mL A ERRCRIRBOR 300 mL, &4
FTEMREE 0.5 g/mL AHHASE T (MOIG it
WePE N 9.57 mg/mL)

1.5 RIUkAg A5 5

1.5.1 #fgeiFi4#E  HUAB-8. ADS-17. D101,
HPD400. HPD600. HP20. S-8. SP850. XDA-1
1 XDA-16 BURALR GG &, 70l CBER 24 h
AWK, H 95% LMk, HEUEH R
13 Bk A GEmBLS:, FHKYEE R
. KA 5% HCl K# IR 4 h, FRAHZEIRAK
PEET M, 4k 5% NaOH /KiF R EE DL E#AE,
#=H.

1.52 BARM-BEHHEENER RCAH
) AB-8, ADS-17, D101, HPD400, HPD600 .
HP20. S-8. SP850. XDA-1 il XDA-16 I fL
JE4 5 ¢ BT 250 mL HEIE I, ImA MOIG J&i
RN 9.57 mg/mL MM 50 mL, THE
TR TR 24 h I, R RT AR g ] 50 mL
4lik4R3% 24 h, 50 mL 95% ZEEHRIE 24 h P47
WL Fe 1.3 T AT Y MOIG Y 7 it
F 3R, THER G AT H 0 S R B 3

1.6 XDA-1 & X 3UHHE G & MOIG 89 /H 384 5%
1.6.1 EHBERERE RIS g XDA-1 A
KALWIEE T 5 4 250 mL B, 250mA
MOIG JRHEWE K 19.15, 1532, 11.49, 7.66.
3.83 mg/mL LS 50 mL, FIEEEE RS
PR 4 h )5, 1.3 WFEIE BT MOIG 1
i, B 3k, TR R DL
FE S E PR TR

1.6.2 pH 4% BEAHLAH XDA-1 RIS
B, INAHERRRFIZUKIE 2 pH E53510 1.0, 3.0,
5.0, 7.0, 9.0 ) MOIG ( JiH#EH 19.15 mg/mL )
B, THEREEIRTIRY 4 h, 4% 1.3 W7
FIE R W MOIG MRt ar, B4 3 K, 58

TR} RS- 240 W B e A A2 pHL AL

1.63 #@ARM % HUS g XDA-1 BUIRALI AR
BT 250 mL HEIEHE, i 50 mL MOIG Jit i J&
4 19.15 mg/mL HEAMIAW, SRR, 05T
1.3.5.7.9, 11, 13, 24 h W% 1.3 W50
A AT MOIG it s, B4 3 K, &
BIREXT MOIG F°F-34 LU B o, DA 2 5 4 I
A Ta]

1.6.4 EAFH#E  HUS Y MOIG ik R 19.15
mg/mL IHEHRNIRWAS 35 mL, 435ILL 1.0, 2.0,
3.0, 4.0 BV/h (bl e A 30 g RIIRAIAF, %
1.3 W e s A MOIG Y&, A 3K,
TR R, DU e E LR
1.6.5 HE#ZFHK H S5 1 BV &FH MOIG i
WA (FEEE N 19.15 mg/mL) , LA 2.0
BV/h Mol midmmtey 1:30 15,
1270159, 111 BREH:E, Wi, #%
1.3 Wy kg Al b MOIG Wy & at, EA
3, IR, DIE Rt .
1.6.6 LHE B XDA-1 BIKFLRIAG, #fm
1:7 %4 (Bilg 70 g, #EAFL 80 mL) , LA 2.0
BV/h B A MOIG i, 4 20 mL Y
21 MU, e 1.3 T 5E i i MOIG
IR, SRRk, DIkBmRR bR,
1.6.7 SRMAR 4% LRSS, B MOIG Hhi
VBT . R SRR , R AR 10%
30%. 50% ZFEEEME (AR 2.0 BV/Ah) , i
ERVEBIR 7 BV, 2 1.3 W7kl E MOIG 5
W, HE 3R, THECEE RN, D
ALV

1.6.8 M % LR ALAE, B MOIG i
HUEEN 19.15 mg/mL ML 50 mL it
TRt 17 R ERE, SEH 7 BV K
YeME, A 10% ZFELL 1.0, 2.0, 3.0, 4.0 BV/h
OV Ve, WSBE IR 1.3 Ty Al ok M v
MOIG (BT, FRE 3 Ik, RPN,
AR 5 B AR L 2

1.6.9 ®MEANAE RIS, B MOIG
A TR, RS, e 7 BV K
Ve, FEH 10% CBEGEL, VEMHES 3.0 BV/A,
1 BV W8 | Uefii, #% 1.3 W7 kAl e s
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W MOIG Wit s, EE 3 Ik, LI lE
VR 2

1.6.10  IoiE k5 HRORIESRIF A TRAE: FAER
H MOIG BSR4 19.15 mg/mL, pH {ER 1.0,
BHISFEAR S 127, EREFE N 2.0 BV/A,
FAHARFR 0.75 BV, WIS 11 h J5H 7 BV K
VR LABR 2 H M 4, 10% L L) 3.0 BV/h Jiis
PEATURME, B 10% LBEVEMGERA, R4S
MOIG, #17 3 YA A 3 RIS, #%
1.3 TJ7 VL3 S A S oK i 2= 1Rk O 2
MR RRA O i, TR

1.7 MOIG *# B 4n fe 69 4

1.7.1 MOIG %R E# REFREEE 1.6.10 WJrik
Tl &5 %A MOIG 5 mg, BT 10 mL &89, H
W2 £h 2% vpi ( phosphate buffered saline, PBS) ¥
fitt, EZ, HRIBTEWRE R 0.5 mg/mL BUGHFI
1.7.2 BEHBNETEEF B 6 JHBHEE
C57BL/6 /INER [ A F W33 s S s A FR 54T
AL, HFRIES . SCXK (97) 2012-0002], A #
HEARFESS , ] 75% CBERMHL 5~10 min, #@F ST
BUR BB B, A5 mL FESERRE o-MEM 1
TR BE I A B BE AN A ol e, BRI,
225X g B0 10 min, ZUAEA PBS whyk 2 IR, 1557
fEEBEPAAZ ™. & 5 ng/mL M-CSF A1 10%
FBS ) o-MEM R 4000, F 37 C. 5%
CO, BFRFA IR 24 ho W RNGBEAN AL AL 28
LA, 225X g B0 10 min, W RN &
30 ng/mL M-CSF #il 10% FBS #J a-MEM #5 7%
Rigg, UL 1X107/mL (MTT 525 ) . 1X10%mL
( TRAP Jeft ) AN BE RN T 96 fLbrh . 5
3 K55 30 ng/mL M-CSF Al 50 ng/mL sRANKL
M 10% FBS fJ a-MEM R 321555, 3d
W1k, 8 d JEmE i oA s

1.7.3 WHE MBI ASNERE R FBICH [14]
Tk, TRAP B3R Qe 3 0 file B 4 A k1
et

1.7.4 MTT # & @i =" waEanie
1 X 10°/mL 4% B HR T 96 LA, 28 3 Kk
£ 30 ng/mL M-CSF #il 1.7.1 Tl MOIG it 8 s B 15
FFEWEN 0.1, 1. 10 pg/mL 1 MOIG HyE; 57
W, 2 dJEFEMTT 50 mg T 10 mL PBS 7, ikt

J6R%% 30 min, 0.22 pm JEMRETUERREE, 43 Tk
HELOE T, 4°C BAF. & diffmA 100 uL
T a-MEM BRI 10 pL CCK-8 X7,
37°C. 5% CO, % FH3% 1 h 5, T 450 nm JK
A ESEE R (D) A

1.7.5 #4080 TRAP & M ey 2" BE 4ni
DL 1X10°/mL 425 B R 96 fLikh . 55 3 K
7 30 ng/mL M-CSF F1 50 ng/mL sRANKL }% 1.7.1
Tl MOIG fifi 8 VR AR BEAS B T LR B 0.04. 0.4,
4 ug/mL ) MOIG BYRFFM, 4 9 RFFLIHM,
AA 1% Triton X-100 20 pL 25 A AAE 30 min
Je, IIAJZHE 100 pL (0.02 g X il FEAR LR
A, REEFOKEE, MA 0.1 g WAERENEN,
K yf# % 7.5 mL, HCL T pH 2 3.5, hKE
ARE10mL) , T 37 C WF 30 min Ji5, Wi
A 1 mol/L NaOH 7&K 100 uL Z& 1| J2 )i, T 405 nm
WA AL E D B . LAKHAS SRS s AR LR
TRAP {5 1 FHRg-FL A B 40 L A P X i S 1 Fr 200
JEEIREFIR o

1.8 %t 4 W GraphPad Prism 5.0 #{4:F
im0, LRI X+ £, Z4lR
BEOR PR Z 22001, IR P HL SR A LSD-#
Kiger, KrdesKiE (o) 2 0.05,

2 & B

2.1 wHEA Sk KALWAE AB-8. ADS-17.
D101, HPD400, HPD600, HP20, S-8. SP850.
XDA-1 Fll XDA-16 1147 M B — ik Wiz i P B 1) 25
k1 PR, XDA-1 BURALRIAEXT MOIG Yz
o (38.29+1.31) mg/g, KAYMEILRTAE)N,
H (19.00+0.82) %, i 95% £ EEfF I ek
K, M (75.0942.36) %, #EEPE XDA-1 FIKFL
PG = £ MOIG.

2.2 XDA-1 B RIL#E 'S % MOIG #9484 5%
22,1 bEH@EBERE AW MOIG ik
JEh 1915, 1532, 11.49, 7.66. 3.83 mg/mL i},
XDA-1 BURAUA AR R 573500 (70.40£1.13) |
(62.44+2.29) . (53.784+0.83) .
(37.09+1.12) . (20.42+0.31) mg/g, HEFHk
FEFRREE N 19.15 mg/mL (#4251 1.0 g/mL )
222 pH &% AREM pH {E/510 1.0, 3.0,
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5.0, 7.0, 9.0 if, XDA-1 BIRAFLHAE X MOIG HY
RS (95.4240.71) . (76.63+0.64) .
(74.19+0.61) . (71.18+1.09) . (62.16%

0.33) mg/g, FMKEE pH [EAIFEK, XDA-1 Blk
FLFSAEXT MOIG W Bt in, 24 pH {ER#2Y 1.0 s}

AR AR, ek BRI pH(ER 1.0,

F1 10 FhAFLBIEEXT MOIG WK Bl & Fn g ik pit 2=

Tab 1 Adsorption capacity and desorption rate of 10 macroporous resins for MOIG

n=3,xxs
Type Adsorption capacity wy/(mg * g~ ') Water desorption rate (%) 95% Ethanol desorption rate (%)
AB-8 19.444+1.20 27.26+1.51 8.30+0.50
ADS-17 14.6310.34 24.54+0.97 4.97+0.18
D101 15.93+0.78 36.27+1.79 8.06+0.32
HPD400 17.39+1.41 26.601+1.93 8.57%£0.72
HPD600 16.95+1.12 27.75+2.04 7.76+0.50
HP20 19.36+0.48 23.3240.63 7.39+0.98
S-8 16.07+0.08 27.48+1.56 8.08+0.12
SP850 21.4610.46 28.514+0.54 16.681+1.00
XDA-1 38.29+1.31 19.00+0.82 75.09+2.36
XDA-16 18.284+0.22 26.87+1.34 10.2140.19

MOIG: Morinda officinalis iridoid glycosides

223 BARME ¥ XDA-1 BUKSLMIEAEARN
[ R[E] 5 B MOIG 25 SR LR 1. XDA-1 RIRAL
BIRRTE 1 h YRR, 3 h JG AR 4E,

11 h BEAERE, BUB S A LR (90.18+£0.44 )
mg/g, PIHHAE AR 11 h AT

100 1

2

|

§°" 60 |

s

g€ 4of

2= 2t

<

0 1 1 1 1 1 1 1 1
1 3 5 7 9 11 13 24
Adsorption time #/h

B 1 XDA-1 B8 K7L ASTERE B 8] = X

MOIG KW Hi&E S

Fig1 Adsorption capacity of XDA-1 macroporous resin
for MOIG at different time points
MOIG: Morinda officinalis iridoid glycosides. n=3,x*s

224 ERWE Y EHR#ER 1.0, 2.0, 3.0,
4.0 BV/h BF, XDA-1 BURALBAEXT MOIG 91 fhf
AN (91.014£0.43) %, (90.62+0.38) %,
(84.21+1.77) %. (81.55£0.90) %, FKHK
R S = T NRT(1 1 5 S o = /T 4
1.0 BV/h 1 2.0 BV/h BFIEBRIGE K, 2865007
PEFE BN 2.0 BV/h,

225 HEHK MOIG M EREL 20 BV i

B BEA AR 123, 155, 1:7,1:9, 1:11
() XDA-1 BRFLMIERER, HXF MOIG AW fff
R (79.1840.84) %, (88.01%£2.64) %,
(93.04+1.05) %. (96.90+0.51) %. (97.48+
0.05) %, ZRWIFE A 12 my L 038 R I B 238 i 14
i, MR EERT 1 7 BRI IR, HE
SERRARAE R R AR L 1 0 7

226 EBaE ZEREIR, Y LAEHN 0.75 BV B
MOIG EEABERARU T, 4 EAER KT 0.75 BV B}
FUG PR, EAEER 7 BV WA Sh A,
RSN (97.28+1.94) mg/g, NHH
MR oE 4, PR BAERESN 0.75 BV, TLE 2,

[ [} [\
() (=} ()
T T

pel(g L)
=

(=] W
T

Mass concentration of MOIG

I 2 3 4 5 6 7 8
Loading volume (BV)
B2 LHEXR
Fig 2 Investigation of loading amount
1 BV=80 mL. MOIG: Morinda officinalis iridoid glycosides;
BV: Bed volume. n=3, x*£s

227 EBEF EREIR, KHN10%. 30%. 50%
CEER BB RS (18.62+1.11) %,
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(94.854+0.95) %. (98.594+1.07) %. (98.74+
1.09) %, 10% CEERT LK HER 531 MOIG M XDA-
1 BURAUMARVENE, B 10% AT
228 pEMmEMEFAE  H 10% SEELL 1.0,
2.0, 3.0, 4.0 BV/h B # et , MOIG RPN
A5k (80.03+£2.07) %. (78.36+0.90) %,
(77.09+1.56) %. (72.78+£2.62) %, 1.0~
3.0 BV/h FREHEEZESE, & 4.0 BV/h B FREEE
BN, WOk 3.0 BV/h VRN iR R

W EE 1 BV PR D MOIG Y it &2 vk
FE, &8 7BV LURRIGEBE T MOIG & &k,
e pEM RS 7BV (K13) .

pl(g+ L)
(3] W EN W

—_
T

(=]

Mass concentration of MOIG

T 2 3 4 5 6 7 8
Elution solvent volume (BV)
B3 EHBETAEER
Fig 3 Investigation of elution solvent volume
1 BV=80 mL. MOIG: Morinda officinalis iridoid glycosides.
BV: Bed volume. n=3,x+ts

9 10

229 BiERE 3 YCORATIEER AR By 45
B (F2) W, MOIG 4 XDA-1 B KL ELE
fBJ5 . MOIGH K &b == 1 Fl 2 & T 5 22 i o 1R
)R E ik 54% DL b, REZME T 250 .

AJHE,

2.3 MOIG *#g 2m e 64 4 7

2.3.1 MOIG X # & 47 e %o A
HAML TRAP Jeta )5, B 40 i AT XS 2
B, MY B, A PN T L A A A%

SEIFETE ARG (& 4) . MOIG 45 25¥ 435
0.1, 1, 10 pg/mL, 5255454 D {855k
L11£0.14, 1.11£0.18., 1.11£0.13, AR50
fitt DA 1.0340.12, FHUE—FEEIER MOIG
X B 24 R ) 1 1 TC I S s

232 MOIG *t 8 & 48 i, TRAP E M0y & 254
BoR, ZSEAX RO S HE TRAP HHEN
100.01+13.92, 0.04, 0.4, 4 pg/mL MOIG %
25545 H TRAP &M 510 62.85+16.80.,

50.29+1.42, 53.13+10.41, Zr5IHbas (X B4
F#AK 37.16% (P<<0.05) . 49.71% (P<<0.01) .

46.88% (P<<0.01) . K] MOIG AJ 1 il i & 4
TRAP i1k, ATIIE] 1 81 240 A ) B WAL

&2 XDA-1 BXFLKAEE % MOIG KX SH
Tab 2 Related parameters of XDA-1 macroporous resin enriching MOIG

Group Dosage MOIG yield Extractyield Content of MON Content of DA Total transfer rate of
m/g m/g (%) from MOIG (%) from MOIG (%) MON and DA (%)
Parallel verification 1 60 1.18 1.97 35.88 25.86 66.91
Parallel verification 2 60 1.24 2.07 31.25 23.26 69.74
Parallel verification 3 60 1.37 2.28 32.80 22.95 70.13
Magnified verification 1 1 000 24.60 2.46 44.80 19.30 76.45
Magnified verification2 1 000 24.30 2.43 38.57 23.62 76.47
Magnified verification 3 1 000 29.80 2.98 45.40 19.81 82.19

MOIG: Morinda officinalis iridoid glycosides; MON: Monotropein; DA: Deacetyl asperulosidic acid
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Fig4 Mature osteoclasts (A) and TRAP staining osteoclasts (B)

TRAP: Tartrate-resistant acid phosphatase. Original magnification: X 100
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