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WE:BH 232408 TRARBRM A TR AT RN T R FTE R LI AR RN S0 5 TR AR I Ao 5 07 H 7 I
EPELFNEET RN EMNE Sy 2 F VIR £, RNRAER - iEENTE RS0 EE AT EERAZ G R, 8T
PR 4B MC3T3 - E1 Z#F 20 J RAW264. 7 A& K %0 ,MC3T3 - E1 40 Je stk 55 52 5 (ALP) 7& 1% vl \(RAW264. 7 40 JOL 4778 & B2 0A 1
B 8 B (SUwACP) 7& 1 % vfr S AR 91 2w A 3K 35, 3B 40 1. 65 ~ 200. 00 wg/mL Z: 87 & T R p e 22k R S0 8 FRARRY + 5
LI e AN LB L VIS A5 A 86. 01% F= 77. 83% , 3 & T 4 Wik B I 69 78. 74% F# 25.61% .55 = & xF BA LA, T2 K
JEH 6.25 ~100. 00 pg/mL #) 8 W7 8 T ARRIU 7T B 5488t MC3T3 - E1 @0fted & K JRZRE A 12. 50 ~200. 00 we/mL #4922 ¥ & F i 1k
P T 235 k) RAW264. 7 20 i a9 £ K A= SwACP 8575 ) 09 &k (P <0.05), 2R ERB X 5 R BKREH 6.25 ~200. 00 pg/ml
0 B TR & TG MC3T3 -El 200 ALP 69 7% M 42 2 F R 2 F (P >0.05) 18 407 & F iR kIR o4 ST E 4 T 48 o
B, B A AR R 28 i MC3T3 — E1 A4 K Fedp ) 2B 29 I, RAW264. 7 769 s 15 7 .
KRR L0 B TR ARSI B R R G R AR Sk dm R B R RN B A
B 5% S :R932;R285. 5 XERFRERD A XE4S:1006 - 4931(2021)24 - 0064 - 05
Quality and Pharmacodynamics Evaluation of Dipsaci Radix Ionic Liquid Extract
HU Xianyue, HUANG Dongwei, CHEN Xiaoxiao, DIAO Yinjun

( Jinhua Polytechnic, Jinhua , Zhejiang, China  321016)
Abstract: Objective
tract. Methods

To establish a method for evaluating the quality and pharmacodynamics of Dipsaci Radix ionic liquid ex-
The content of total saponins in Dipsaci Radix ionic liquid extract and Xuduan Zhuanggu Capsules was determined by
UV spectrophotometry, the dissolution rate of asperosaponin VI was determined by paddle method, and the content of each component
was determined by liquid chromatography — mass spectrometry (LC — MS). Taking the dimethyl sulfoxide as blank control, the growth test
of osteoblast MC3T3 —E1 cells and osteoclast RAW264. 7 cells, alkaline phosphatase (ALP) activity test of MC3T3 —El cells and tar-
trate resistant phosphatase (StrACP) activity test of RAW264.7 cells were carried out to evaluate the efficacy of 1.65—200.00 pg/ml
of Dipsaci Radix ionic liquid extract. Results The content of total saponins and the dissolution rate of asperosaponin VI in Dipsaci
Radix ionic liquid extract were 86.01% and 77.83% respectively,which were higher than 78.74% and 25.61% in Xuduan Zhuanggu

Capsules. Compared with those in the blank control group,the Dipsaci Radix ionic liquid extract with mass concentration of 6.25 -

100. 00 pg/mL could significantly promote the growth of MC3T3 — E1 cells,and the Dipsaci Radix ionic liquid extract with mass con-
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centration of 12.50 —200.00 wg/ml could significantly inhibit the growth of RAW264.7 cells and the activity of StrACP (P <

0.05), and showed a concentration dependent relationship. The Dipsaci Radix ionic liquid extract with mass concentration of 6.25 —

200. 00 pg/mL could improve the activity of ALP in MC3T3 —El cells,but there was no significant difference compared with those in

the blank control group (P > 0.05). Conclusion The quality of the total saponins from Dipsaci Radix ionic liquid extract is better

than that from Xuduan Zhuanggu Capsules,which can promote the growth of osteoblast MC3T3 - E1 cells and inhibit the activity of os-

teoclast RAW264. 7 cells.

Key words: Dipsaci Radix;ionic liquid extract;osteoblasts;osteoclasts; in vitro cell test;quality evaluation;pharmacodynamics

PIARAS BB SE W 91 Ry it il 1 2R R 2, A K
B A B2 T R T 75 R BRE B ) SR 0T T 4 L (BMSC) [
B AN A A ARt R R R B 2(BMP - 2) 3%
TN [T, B e LR O O B W R fk 2R 1 SMAD1/
5/8,P38,ERK1 /2 FRiE 5", i8] B 52 1 I Al 4 i
P T (OPG) /¥ KT — kB(NF — kB) Z ARBTG5 1
Bic R (RANKL) 9 22 25 , 38 52 98 5 B 400 1l 7 43 3 TR -1
T 80 77 B B A B ) 35 AR, T IR T B BB A E -
S W B BT 2 A (7] 2 5 M B2 B 1 Jo o R 2458, A iF
FEHR i R B vk BR8-S (LC - MS) A0
PRI HCE I , PEAN T 227 B8 i AR AR U 5 b i xd
HE 2 A ] () Jo e 22 5 5l 3k MC3T3 — E1 40 g A= K AN
WEIR M CALP) 16 30 %2 , VEAN T S W7 B AR S B ot
S 2 O 5 30 3 0 B AR RAW264. 7 K
B A TR TR BRI (StrACP) 35 J1 3 RIVE T, BEMY
T LW S TR AR B I A L P T B U
1 UEIRBEHM
1.1 {X8§

KQ — 500DA T4 75 I 35 vk #% (B 1L i 75 A3 A
FRAT]) 5 LC - MS8045 F i i ik FAX ( H AR S A W] )
BLA UV2600 Y4850 6 BT 53111 B CO, /KER:
48 (22 EHEL A 1)) s Micro Beta 2450 0 A4 [N KR 114k
1%, D961962 B A iU EEAY (Perkin Elmer 23 7]) , 4 g1
22N FilterMate Harvester; HR40 — 11 — A2 B 2 4L
TAES (G B /R ERF e 2 PR ) 5 58 10R AUAR TR &
DAL (75 [ Eppendorf 23 7)) 5 BS210S %Y Hy 7 K (18 [
Sartorius 23 7 , K§ & 4 0. 1 mg) ; CK40 — F200 I {5 & &
#4 (H 7R Olympus A7) 3 YXQ - 208SD Bl H #7875 K
B G 26Tl p B 7 AR A BR S 7)) s RCZ - 6C3 FUAY
RE L CREER KA HDD o
1.2 X%

BT WA ECY CA I, #5490 S 20200630,
20200702, 20200705, 43 51| & 1| 22 Wt 52 45 VI 68. 43%
69.21% ,68. 72% ) ; S Wit e 28 G V3 5240 A B
o8] AES T 20191004, FRkE S LE W R AR EU 0. 28 ¢)
a - MEM 55 32 ($1L5 28 2005060303 ) , i iR £ 2% i
(PBS, it 5 &y 2005080101), 0. 25% J# & (1 i (4t 5 Ky
2004240202) , Y50 A #i VAR S A R A BR2A R 5 B 9%
Jif A L3 (WU DU 275 A ) TRE AT RAT BRAS 7L 415k

19110501) ; — H1 ££ 7. H (DMSO, AR T RF 4k T3 71
J7 L A Br 2l s - W B e A% 1 CH = TR, A ][] 56
A BT, 7= 8 4w 5 o NETO27L, 41t 5 201807, ¥
JE K 1 mei/mL, 3% 4 37 Mbq) ; ALP 13K & (525 K
A059 — 1 — 1,54 20200724) , StrACP ik & (£ 5h
A058 — 1 — 1,45 20200803) , #41 [ 1 &% & 82k ¥y
AT RT /N BRE 4 vl i NF - kB 2 0R36 fL R 7 il
4 ( SRANKL, 24 [# Peprotech A ], #8528 315 - 11C, 4t
50 0815612 — A2518) 51 — T 3k — 3 — HI L kme oy 460l
R &L ([ Emim | BF,, HBGE 22 M A~ BEAIE 5 B, 4165y
CP0082216, & =99% ), 4 JFR A Xf IR (5 Ny
DST190918 - 036), 5+ 4¢ Ji fk B X} & f (it 5 K
DST191008 - 037), 5 &t Jil fg C XF M & (Hit 5 K
DST190904 -038), & 4% + MR X} M 5 (4t 5 A
DST191025 - 033) , ¢ J7 iR X 1R i (41L5- S DST190906) ,
miERR %o B (FIE52h DST191030 - 013), Eh 4% 1 %) BR
(#t5 2 DST200628 — 038) , JI| L2 Wi g4 2% B i (Hit 5
i DST191202 - 56), JI| &2 Wr 12 4 VIXF B8 & (L5
DST191126 —041) , 10 [ B AR L 45 2 W H R A
AL, EEE T 98.0% .
1.3  4Hpe

/N BB A% 41 I RAW264. 7 48 i Bk (R 40 it )
MC3T3 - E1 40 o #k Ol B 40 B ) , 449 iy Ao L RR 2 B T 40
SR AL
2 FAEEHR
2.1 HEWREFREIRWH &

HREERTZ5 4 100 g, B3, 1 10 H, A 0. 90 mol /L
) [ Emim | BFs 1 000 mL, # 7 (I K 500 W, 51K N
40 kHz, F[A]) $EH 60 min, J€53 , BURIUR , B e 2% %
e 4 2 200 mL, IDAKFLA AR AL, 1 AR
FIKVE R T, 3 MEIRELR 20% Z TR E R 8
@, 60% Pk 2L o0, 60% TPk I e 5% 7%
% (80 °C, —0.08 MPa) ¥t T, % F UL, Has T 1§
(60 °C, —0.08 MPa) , {5-£L W7 M R 4R -5,
2.2 EWREFHRIWMRENH
22,1 SZWEREHFLENE

LR 5 R AR U Sk T 2 VIR BE S i A %
FRAE R ] 0T E Wk B2 R 0. 5 mg/ mL PP U A %5
B EREW 0.2,0.4,0.6,0.8,1. 0 mL, 435 'E 10 mL
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HIEE T, T 65 CAR A MM T H I A% IMA R A
i 5 mL, W HEIR A 1 min, 65 C KA A 20 min, VKIA L
¥ o 406 nm PFRALIERICEE , DI IGHE (V) AR |
VTR R T (X, mg/ mL) A REARARIEA TR [, A5 ]
i ¥=9.015X+0.0035(r=0.999 1, n=5) 45 531,
ZEWT ST BT R BEAE 0. 02 ~ 0. 10 mg/mL J[E N 51
ML R R
T BORE S 0. 1 g KB FRE , B 50 mL & &

S i FE P B R A AL 30 min, YA N FE R R
FFRESE FRAT AR NG ISR 3 mL, & 10 mL 754
SR I AR BT e A 5] A 0. 4 mL, B 10 mL
BIERE T AN R BT ikl R B
TR TR LR NE 1,
£1 HREHARESENISHEEVIRHENEER(%)

Tab.1 The content of total saponins and the dissolution rate of

asperosaponin VI in the samples(% )

x2 RIEHEERRERF (%)
Tab.2 Gradient elution program of mobile phase(% )

WE A#MA AFAEB || ®E AFMA AHWB
0 min 10 90 5.5 min 95 5
4.5 min 40 60 5.6 min 10 90
4.6 min 95 5 9.0 min 10 90

7R A 1 2 3 Y B (354 20191004)
Ee¥hE 86.71 85.42 85.90 86.01 78. 74
e dViskEd 76,83 79.42 77.25 77.83 25.61

E:1 25 20200630,2 4 20200702,3 4 20200705,

Note: 1, 2, 3 indicates that the batch numbers were 20200630,

20200702 and 20200705, respectively.

AL DL, 252 T B YR AR SR Y R S R R T
B IR, X W] RE 2 i T ORI BB A JZ T AR 25 T 88
TR By R T & B B Pk 22 5 B 2 W S5 AE
TRV B 2T v s ik B 258 v R B A3 ST A T e i e
B EBEETT 60 % LB, i R 28
R4S 3 4lifk
2.2.2  fRANEEEN E

T Al X < T Wt e 2 2 7, B S0 mL 25 i
o N KGE B, B 30 min, YRR, E A, BERE, A5 A
HA R B R B2 R 0. 226 mg/mLo

PR AN H R0 < BRURE i, BESR TR IR AN T
LA 1000 mL 7K A& H A 5, 100 r/min g% 60 min, B
W 10 mL, P8, BUZE U8 R, AF A1 i 8 VR o o5 B
I B2 A VIXS R 5 20 mg, il 20 % FER IR, E R 2
100 mL, BpFS B e R 0. 2 mg/mL B %) BRI T
215 nm P AR E WO IE , F SR T i 2 R L
& 1o 0] UL, 22 Wk e 2 v )1 22 D i 4 VIR i Hh 2R A1
TFELIT B TR BEIDORE (i, 302 PR L 20 Bl A 7 1A
i, FEK H TG b, K E— 2505 05 )1 Se T e A
VIR RE BRI, 185 B R AAIK
2.2.3 HaEFIOMELLENZ

O35 2 B Cos A (150 mm x 2. 1 mm, 3 um);
WA A A Sh G - RESA(6:4, V/ V), id)
FHB R 0.2% H R — KR (B0 BE PRI I3 DL 36 2) 5 7t
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3 :0. 4 mL/min; IR .40 °C ; #EFEE 10 pL,

G 25 - S 55 U B AR, 22 O
(MRM) , 5405 A A m sl i 5 5
3,10, 10 L/min; 2 IR : 300 °C 5 IR :400 °C i
o — 2T A RS AR AT R i T Y
JORERAR R 8 PN F14) A P R A o B 7, ST B X,
MRM T3 o 5 R £ MRl FE TR A5 S50 35 3.

£33 BREEHSH

Tab.3 Parameters of mass spectrum conditions
Bk WAET FHET AER Bk WART FHET AERE

(m/z) (m/z)  (CE) (m/z) (m/z)  (CE)
k3 179.02 135.13 14 |[FRERED 51505 179. 14 30
LEH 8500 2117 14 || REREC 515,02 383.20 17
LEFR 37513 21305 15 |N%EeHT 1073.41 749.33 45
RRE 35312 19107 14 NgEEHEN 97335 60341 46
FHERBRA 51503 353.18 15

E:m/z %&:%}bo

Note: m/ z is the mass —to — charge ratio.

MR 2 B SRRIR A, B,C M TR
WHERR DR T SRR R I SEWT BT £ ) kW VT
9 Fh X R G A 3E B, T 209 HY P T AR R B R vk BE
0. 1 mg/mL AT BEGT Y48 8o 20 BB A X B L 28 1
WA IE i, A 20% Y REAd B BT W 0 0.5, 1. 0,
2.0,4.0,6. 0pwg/mL [ETE i 25— BRER AR 44 ik
G/ i SRR A T AL C YY) S PR BR ) B

VS TR (X, pg/mL) R AR BR R A TR E BRI 45
D3R 40 R W45 T BRI MRS S W BEAE 0.5 ~6. 0 wg/mL
TI T P 5 e R A e R R AT

4 ZUEXRERER(n=5)

Tab.4 Results of the linear relation test(n =5)
A B3 5 A2 r
vho e B Y,=9.93x 10°X, =76 718 0.999 6
IR Y, =1.34x10° X, + 10 393 0.999 4
LR FR ¥ =2.35x10° X3 - 149. 32 0.999 4
FRER Yi=4.73 x 10° X, - 102 877 0.999 3
FEERB A Ys=1.15 x 10°Xs - 368 629 0.999 1
TR B Yo =7. 80 x 10° X +435 680 0.999 5
TR C Y;=1.27 x 10° X7 +4 604. 71 0.999 3
B 23T Yy =1.63 x 10° Xy - 6 082. 94 0.999 1
IS | Yo=1.63 x 10° Xy + 56 822 0.999 2
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R 0 - IS M B IR SR L (A5
20200630) FIZERH-& B (45 0y 20191004) % 20 mg,
RS BEFRAE , N 20% W EEIS &, B 100 mL 28 &0, 8 s
VLN 20 % WREE 25, B 1 mL, ] 209% s B 2
50 mL, 4% 4 3% / B3 S R R 0 L 25 R L3R 5T L
SEIKT B IR AR SR I T A RO A3 )1 2 VA 2
e R 13.83% .

x5 HRBRPIMKSLENEER (mg/g)

Tab.5 Results of content determination of nine components in the

sample(mg/g)
. SEBFRA %M‘ whh S0 B TRk %&%
R K& R & o
k3 10.51 4.43 || FER®B 12.07 4.74
LEF 0 0 FERH# C 32.72 12.25
LRFR 0 0 N 2HT 7.34 10.21
BRE& 64. 54 18.24 | M&BLFV  684.74 601. 53
FERB A 88. 68 29.63

2.3 HHYFRE

% MC3T3 - E1 K2 RAW264. 7 2 fifd A= K (9 520« B
X B A A I B R AN i RAW264. 7 4i i BR K
MC3T3 - E1 Z0fakk, 7 A A 5 x 10° mL-" B4R, 4
JEC 100 WL A 96 FLFREE SRR ,37 C ) 5% COs 55
PETRRESR 24 h J5 43 S B AS TR) Jo 2 3 58 1 252 B 25 1
VARSI /S Wk e 2 (1. 56 ~ 200. 00 pg/mlL) 5
FRW 100 WL, UM 3 AN AL, a8 0 BRZH I AKH
[A A FL % DMSO, 4622385 35 48 h J5 28 BIA S 0.3 pei
"H - TdR 557K 50 L, AR 223557 16 h, A4 it , Il
TEBEANRE S K R, =AU 2 ik e RO A5 vk B
FE it GRS B 41 RAW264. 7 K B 4 i MC3T3 - E1 4=
KRR 45 9 L3 6 Fge 7, 525 0 R4 (0 wg/mL)
FbAg, e BE R 6. 25 ~ 100. 00 g/ mL FSEIKT B F ik
PRSI AT A I MC3T3 - E1 404 K, H 25k
R (P <0.05) , fH &M (200 we/mL) B2 FEAE
FAASB S, B v W B 1) 22 0 2 1 T BB AEAE — o Al 25

PEVE T SRR Al UL MC3T3 - E1 42 2 I, i BE
AR ILT-TCETE , B AR e, A AR Al i AL K m A s A,
25I1E G W A R B fR 22 T a8 (R R A, HLZ2 b i
FURAREE I () Ve F I A ekt e 2 . i 52 7 A
B2 af L, 525 (A% B 2H (0 wg/mL) HO#C, Ji o
12,50 ~200. 00 g/ ml A9 EE KBS 7 I AR 2 B nT
W E I H RAW264. 7 41 i A K, H 2 B RUR O R
(P<0.05), B8 F ol W RAW264. 7 4 il 5 272457,
W BE AR ER A3 A L 7 L 250 S B 4 B 2 g b
T X R4, H 227 25 7 IR IR 2 LY XF RAW264. 7
08 6 0 SV PR DG T S et B B

X R 4 MC3T3 — E1 ALP 35 M 19 52 0 < OG5k
A KT 0 R 4 MC3T3 — E1 40 ik, JBE G 15 1k 5 W
FTCHA AR, BB R 5 x 10 mL~" [ 4, 3
F o4 L, L 1 mL, %2 NESFL, B 37T CHS5%
CO, FEFR A 597 24 b J5 20 B AS ) Joit 42 v B 1
S KT B VR R SR B /S I B i 3 B R (6. 25 ~
200. 00 pg/mL), B 37 C } 5 % CO, Ki 24+, k2%
F% 48 h, W25 FIE I, PBS YR 2 WK, BEFLANA 400 wL
0. 1% Triton X — 100 LA 40 M0, 7K¥& 10 min, B 13
W, FH BCA 7] 60 I e S v iy 2 1 vk 2, 1)
BRI E ALP 5T 45 R W 8. L, 545
Xof BEZH EL g, AN ) o o R B P 2 T 5 Y AR B B ) S
VBT oH: B Jie 4 4 R H v MC3T3 - E1 400 ALP B35 1, {0
ERABECP>0.05),

X T B 40 MY RAW264. 7 StrACP {6 M 19 5% Wi UGS
B K TR BB 40 T RAW264. 7 41 Lk , G S 1k S
WCHT B BEA 20 2 8, 0 5 x 10°mL " 40 Rk, e
F o4 L, Hf 1 mL, & 2 ~EFL, B 37C K5 %
CO» ¥ 46 4553 24 h, RANKL Xf BEZH 4L A 50 pL
TG I35 45 55 BL 0 B9 RANKL F1 100 wL JCI i 15 553
50 A LA LA TG LT 35 97 ZE L ) 9 RANKL 50 pL
VAN [ W B 11 5 T 15 7 3R 31 U/ 62 i o i
(&Y E 6. 25 ~200. 00 wg/mL), RANKL F4 £ 1k i Ny

R6 HMBEEXNHRBMEM MC3T3 -E1 £ KAEMW(X +s,cpm,n=3)
Tab. 6 Effect of asperosaponin VI on the growth of osteroblasts MC3T3 — E1 cells( X+ s,cpm, n=3)

A 0 pg/mL 1.560 pg/mL 3.125 pg/mL 6.250 pg/mL 12.500 pg/mlL 25.000 pg/mlL 50.000 pg/mL 100. 000 pg/mL 200.000 pg/mL
BRATREZRA 2719048060  2725.5:64.26 2898.0£101.79 3027.5461.52°" 3166.5¢58.68" " 3380.5+94.04"" " 380L5£129.43""" 3646.5495.52°" " 2764.5 £85.61
BieThi 2801.5£77.12 2643.0£65.07 2836.5+82.69  3023.5£169.03  3209.0+80.64° "  3582.0£96.23°°" 3765.5£163.28" " 2395.0£130.07°

E:5 0 pg/mLEE," P<0.05," P<0.01,"*"P<0.00l. %27 2% 9 [,
Note: Compared with 0 pg/mL,” P < 0.05,""P <0.01,""" P <0.001,as well as Tab.7 to Tab.9.
R7 SWEEWEBMEM RAW264.7 £ RKFM(X = 5,cpm, n=3)
Tab.7 Effect of asperosaponin VI on the growth of osteoclasts RAW264.7 cells (X + s,cpm, n=3)

A 0 pg/mL 1..560 pg/mL 3.125 pg /ml 6.250 pg/mL 12.500 pg/mL 25.000 pg/mL 50.000 pg/mL— 100.000 pg/mL  200.000 pg/mL
BERTRARIS  2201.3£52.38  2211.5£67.23  2165.530.44  2096.0£82.03 1923048147 1778.5444.52° " 1594.5£119.51"" 1386.079.17 " 887.5£36.08" "
BURTRE 2318.0£53.70 223806219 2041.5+161.87  2019.0+49.46" 1928.5+118.13° 180457138 1423.077.82""" 82L5+95.54""
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®8 LHEEXMBMA MCIT3 -E1 ALP %M (X +5,U/gprot, n =3)
Tab.8 Effect of asperosaponin VI on the activity of ALP in osteoblast MC3T3 - E1 cells( X £5,U/ gprot, n =3)

# A 0 pg/mL 6.25 pg /mL 12. 50 pg/mL 25.00 pg/mL 50.00 pg/mL 100. 00 pg/mL 200. 00 pg/mL
BUr AT RARRR  980.18+103.67 11011311210  1102.42+131.66 1187.45+124.38 1137.26+105.60  1039.73+96.96  1085.49 = 118. 10
B4R L o 1025.59+112.31  1137.83£106.39  1037.30+117.67 1014.09+129.38  1098.27 £124.45 1098.92 +117.81

RO BRI M RAW264. 7 StrACP ;&M (X + s,U/gprot, n =3)
Tab. 9 Effect of asperosaponin VI on the activity of StrACP in osteoclasts RAW264.7 cells( X = s,U/gprot, n =3)

# A 0 pg/mL 6.25 pg/mL 12.50 pg/mL 25.00 pg/mL 50. 00 pg/mL 100. 00 p.g/mL 200. 00 pg/mL
U R TRARRY  83.43£3.04 82.14 £3.54 69.06£2.77" 71.39£3.54" 62.73£2.89"" 63.68 +3.21" 46.04 £2.45" "
SRR R 80.40 £3. 66 78.71£2.79 84.40£3.27 81.66 +2. 89 59.23£2.69°°°  50.18£3.21° "
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