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Optimization of the extraction technology of modified Tabusen-2 and its inhibitory effects on osteoclast
differentiation

GUO Shu, SONG Qingxiang, DONG Rui, FENG Qianxi, XUE Peifeng, DONG Xin (School of Pharmacy, Inner
Mongolia Medical University, Hohhot 010110, China)

ABSTRACT OBJECTIVE To optimize the extraction technology of modified Tabusen-2 (MT-2), and to investigate inhibitory
effects of the extract obtained by the optimal technology on osteoclast differentiation. METHODS The index components of MT-2
process optimization were selected by using network pharmacology. Based on single factor tests, the extraction technology of MT-2
was optimized by Box-Behnken design-response surface methodology according to the comprehensive score of contents of above
index components, and then validated. RAW264.7 cells were induced by receptor activator of nuclear factor-kB ligand (100 ng/mL)
to prepare osteoclast differentiation model. Inhibitory effects of MT-2 extract (18.6, 37.2, 74.4 ng/mL) obtained by the optimal
technology on osteoclast differentiation were investigated. RESULTS The index components screened by network pharmacology
included chlorogenic acid, terpineol diglucoside, isochlorogenic acid A, 1, 5-dicaffeoylquinic acid, hydroxysafflower yellow A,
ginsenoside Rg, and ginsenoside Rb:,. The optimal extraction technology of MT-2 was ethanol volume fraction of 60% , the
solid-liquid ratio of 1:14 (g/mL), extraction time of 94 min and extraction times of twice. The average comprehensive score
obtained by the three validation experiments was 95.50, and the relative error with the predicted value (95.75) was — 0.26% .
Compared with osteoclastic differentiation model cells, the cells treated with MT-2 extract prepared by the optimal technology were
mostly mononuclear round cells, and the number of osteoclasts decreased significantly (P<<0.05), its inhibitory effects tended to
strengthen with the increase of drug concentration. CONCLUSIONS The optimal extraction technology of MT-2 is stable and
feasible. Obtained extract can inhibit osteoclast differentiation.

KEYWORDS  modified Tarbson-2; Mongolian medicine; extraction technology; Box-Behnken design-response surface
methodology; osteoclast differentiation; inhibitory effect
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10.00,10.54,10.90,10.31.10.20,10.20 ,10.10 mg, 431 &
T 10 mL S, B BV A 0 e 25, 4250, RS &5 —
X HE SRV o A3 0l W BB 3R 7 A B — S B S A TR 830
370,640,540 .1 375.135.1 110 pL, & F[d— 10 mL &
oA TR BEE 2 B850, IO st b il Ja o o v B2 4 9l
47 0.083,0.039,0.070,0.056 ,0.140.,0.014,0.112 mg/mL
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J#5 1% S r sl ng
1 BRI T=2.35% 10749 955.13 0999 8 0.083~2.075
2 WEBAHEHE  r=7.03x 10449 14731 0999 0 0.039~0.975
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100.68% , RSD 43 %11 4 2.67% . 2.74% .3.29% .1.92% .
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KB, BERBOREGA L 2 E, 25 o B m A T,
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B p ¢ s DR R LSTE BRUE \3% ASR o

WERE RA METR AEXA TRy R

20829 10788 18805 13696 37114 33040 2.5435 95.75
19722 10008 19099 14549 33672 3.0501 23126 91.76
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10 =1 18942 09218 18644 13946 32660 3.1589 24377 90.17
1

-1

0 21654 10351 16897 13768 36355 29863 25256 9237
=1 20890 10027 18289 13632 35092 3.0394 23474 9146
I =1 0 18272 09159 17914 13848  3.1284 3.0647 23588 87.71
=1 =1 0 20669 10527 16031 13170 35129 3.1283 26975 91.82
01 20859 10341 15971 13370 35644 30816 24590 90.65
0 —1 19078 08859 15312 12401 32362 31830 2.1663 8426
0 0 20479 10775 18152 13461 36019 34784 24698 9491
00 20772 10552 18207 13429 35993 34305 28519 9645
0 0 20064 10892 18177 13650 37092 33093 2.6224 95.63
0 1 19155 09669 18072 13363 32007 3.1952 2.5532 9031
I =1 19206 09247 17650 13168 33950 3.1789 2.1414 §7.83
00 20899 10794 18451 13471 36313 35009 24900 95.74
1 21677 10639 18301 14150 35287 26459 21698 9047
11 1996 09946 17591 13544 34903 3.0060 22406 89.43

252 WEZHEAEM M ilid Design Expert 8.0.6 %k
PEX B AT B 20 IR R 8 =
95.70+0.114—0.01B8+0.89C+0.874B— 1.56 AC+0.65BC—
2.874*—1.92B*—3.98C?, Jy 2t L 4, 4
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S T R AR A TR 5 A5 DR 2R X 25 A P 1 R )
FEFEEMRUCH CHEERIR]) > A ( L FER RS 550) > BORREK
o), Hrb4® CP s B 2 (P<<0.05).

itk A3 M % P 2 A8 HAE XA P4 5
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AR LR IR SR I 3. BFgSda i, S R TR T s
B AR A i 557 , A i) A 3 T 3R 45 TR R 1 58 A
A it 1 [T 000 52 E A PR A ™ phr TR 3 mT A
HKA5B.A5C.BS CWZHAEREENHE, XH 4
5 BRIAZ HAE R B, S5 2R A SR (LA 25 48 W i
BT BET ), 2 L BAARFR N BOS L5 A A I R FLT
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x4 FESWER

53 L FE b3 F P
A 150,012 9 16.668 3948 0.042
4 0.090 | 0.09 0.021 0.888
0.001 | 0.001 0 0.99
6376 | 6376 1510 0259

AB 3.062 | 3.062 0.725 0423
AC 9766 | 9766 2313 0.1712
BC 1.674 | 1.674 0397 0.549
£ 34580 | 34580 8.190 0.024
B 15.445 | 15445 3658 0.097
c 66788 | 66.788 15.818 0.005
5 29,555 7 4m
FAlm 28.360 3 9453 31629 0.003
e 1196 4 0.299
pgil 179.568 16
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253 AU T ZJE0FE >R H Design Expert 8.0.6 # {4
Rff iR Z o0 RO, A5 MT-2 S A $R B T2
TR B 43 B0 59.78% , BE W L 1 : 14.03, 48 JU i) [A] 93.48
min. % JEE| PRI TR 2N T 2 S 80N
LR E060% B L 12 14, BB ] 94 min, $EHL
2o M IR AE, AT 3R IE L5, 25 SR 4%
5. M5 ATAN, 3 IR IFSE 56 (P-4 255 43 M 95.50,
S TRINAE (95.75) A XT iR 250 —0.26 % , Fe I 7 5
P, T 2Fa5E
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x5 INIFLIGER

Wi/ (mg/g) pon

B o WREC SRR LSOWE RBIE AR \3R ;ﬁ
WU e mA O BETR BGEA HRg TR

1 21186 11279 1.7893 1.346 4 36231 33338 24920 9521
2 21324 11066 18368 13436 36040 31867 26274 9524
3 20920 11034 18575 13540 36208 33944 25695  96.04
FHE 2143 L1126 18279 13480 36160 33050 25630  95.50

2.6 MT-2REI 8B4 s mp %

2.6.1 4UMEREFE K RAW264.7 4UIER T 54 1%
B AR R NP 10% i34 55 /Y DMEM £ 52 3
T37 C 5% COIEFAa IR (FEFRAAMF T IR o

2.6.2 MT-232BU 25 il $4c°2.5.3" 3 F feff T
TIRBMT-2, 591 2 RIEW, et 28 BV X OS5 B VR
T IS MT-2 220U VR Tk ($2 IR R 27.0% ) . B
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