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#H OE: BM RARBRESRGRIE. SR Iheem s i, A% B @ EZ M (ipopolysaccharide, LPS)
753 0L E RN B L 41 L RAW264.7 PRAM S FERETY . A% 7 -xB SZ ARG E FBCAA (receptor activator of nuclear
factor kB ligand, RANKL) F1E g2 g 275 41l 385 7 (macrophage-stimulating factor, M-CSF) 5 RAW264.7 43t 55
SEAE AR AR T . R SR AE A F--0 (tumor necrosis factor-a, TNF-o) #7551 NS XIE I T 2 i eF- 4EFE TS BE 41 it RA-HFLS
FEFEARL, oy BRI A T R HE BT A o IR 0 A B RA-HFLS 40 38 58 10 1 AL A K 24 5 i Sk ik o MTS
RGP A E T, ELISA R 4R i _EiE b — 44L& (nitric oxide, NO). TNF-o Al AZH i/ K-6 (interleukin-6, IL-6)
) F5 &, TRAP G g I & 4 i oA B, v A B ARG U 40 B R T 15 Ul , RT-qPCR A% 200 i 4 212K (1 8 K (cathepsin
K, CTSK). #iEAFRMRIEMBLES (tartrate-resistant acid phosphatase, TRAP). 3:J5i 4 )@ AEE-3 (matrix metalloproteinase-
3, MMP-3). RANKL mRNA MHXRIAEN. HR  HHRR LI 19 AR5 2 & 7% LPS 510 RAW264.7 41/
P4 NO. TNF-a Fl IL-6 AR, HEM 19 Mb AP0 SAR I B8R FEPT A AR F 0 25 50 I itk o ML S 3L 13 A Ak i 433
A2 E /> RANKL 1 M-CSF %53 RAW264.7 7 N E I e, 68 W B FRARA B AU i br S 2 F) CTSK R TRAP 1)
Xt RIEE, SR LT SR, KER. SR, B, REFR. LB R, ASEHRa. A
ZEAF Rbr BEARNER. H S KERAH S AR B R VIR T B IR SRR TP 1 F 1 - B R St . LA B S
9 A AR RS fE B WA TNF-o 52 RA-HFLS 403858, I B A % E 2 dk RA-HFLS 4R 1 DU B 2 BRI MMP-3 Fi
RANKL RN MR RIEE, HNDETH. LT, ISR FIS Ua. FIBRR. BEANE . B 8. ks, Hiw
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Abstract: Objective To explore the pharmacological material basis of effects of dispelling wind and eliminating dampness,
promoting blood circulation and relieving pain of Biqi Capsules (JEH{f: %). Methods The mechanism and material basis of the anti-
inflammatory activity, inhibition of osteoclast formation and inhibition of RA-HFLS cell proliferation of Biqi Capsules were
respectively investigated based on the established lipopolysaccharide (LPS)-induced RAW264.7 inflammation model in vitro, receptor
activator of nuclear factor kappa-B ligand (RANKL) and macrophage-stimulating factor (M-CSF) co-cultured with RAW264.7 cells
to establish osteoclast differentiation model and tumor necrosis factor-o (TNF-a) induced proliferation model of human fibroblast-like
synoviocyte of theumatoid arthritis (RA-HFLS). Cell proliferation was detected by MTS assay. The levels of nitric oxide (NO), TNF-
o and interleukin-6 (IL-6) of cells in the supernatant were detected by ELISA. TRAP staining was used to detect the number of
osteoclast differentiation, and flow cytometry was used to detect cell apoptosis. RT-qPCR was used to detect the mRNA relative
expression of cathepsin K (CTSK), tartrate-resistant acid phosphatase (TRAP), matrix metalloproteinase-3 (MMP-3), and RANKL.
Results Biqi Capsules and its 19 monomer components could significantly inhibit the release of NO, TNF-a and IL-6 in RAW264.7
induced by LPS, suggesting that the 19 compounds were the material basis for the anti-inflammatory effect of Biqi Capsules. Biqi
Capsules and 13 monomer compounds could significantly reduce the number of RAW264.7 differentiated into osteoclasts induced by
RANKL and M-CSF, and remarkably reduce the relative expression of osteoclast marker genes CTSK and TRAP. It was speculated
that brucine, strychnine, lobetyolin, pachymic acid, tanshinol, salvianolic acid B, rosmarinic acid, notoginsenoside Ri, ginsenoside
Rgi, ginsenoside Rbi, ligustilide, glycyrrhetinic acid and liquiritin were the main material basis of Biqi Capsules for playing a role in
treating bone destruction and relieving joint pain. Biqi Capsules and nine monomer components could significantly inhibit the
proliferation of RA-HFLS cells induced by TNF-a, and obviously promote the apoptosis of RA-HFLS cells and reduce the relative
expression of MMP-3 and RANKL genes. It was speculated that brucine, strychnine, tanshinol, tanshinone Ila, ferulic acid, ligustilide,
ecdysterone, hypoxanthine and glycyrrhetinic acid were the pharmacological material basis for the efficacy of Biqi Capsules in
inhibiting synovial hyperplasia. Conclusion Through in vitro study, brucine, strychnine, lobetyolin, atractylenolide I1I, pachymic
acid, tanshinol, tanshinone Ila, salvianolic acid B, rosmarinic acid, notoginsenoside R1, ginsenoside Rg1, ginsenoside Rbi, ferulic acid,
ligustilide, ecdysterone, Cyathula officinalis saponins D, hypoxanthine, glycyrrhetnic acid, liquiritin were identified as the main
pharmacological material basis of Bigi Capsules.
Key words: Biqi Capsules; rheumatoid arthritis; pharmacodynamic material basis; dispelling wind and eliminating dampness;
promoting blood circulation and relieving pain; brucine; strychnine; tanshinol; tanshinone Ila; ferulic acid; ligustilide; ecdysterone;

hypoxanthine; glycyrrhetinic acid
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APt FHTFIRTT KR 2 M k5 DL, B R
TS S AR IRE IIE. =L, Hoe.
HEL 4B 10 R 22, BASATRM. 45X
B FEMIER R TIRG IER L TR AL
KIEBER . NIRRT KRR T EE, &%
SR PRAE FHUE SR RA A #1197 20131, SR,
IR FEIRTT RA HIVE LS AN 78 4 B0, PR
THEZMNH. Fik, A0 50 RE 2
( lipopolysaccharide , LPS) i 3 ¥ 1% B 1 41}y
RAW264.7 SAERAL A A% N 1-xB S2 35 A 1
ficf& (receptor activator of nuclear factor kB ligand,
RANKL) 1R 2 i 4 V& #3557 (macrophage-
stimulating factor, M-CSF) 5 RAW264.7 05 F 17
TR A o A AR DL iR A BE Rl - (tumor
necrosis factor-o,, TNF-o) 55 A KGR 55T IE %
FYEAA RA-HFLS HYGEMERY, PR FURHLR e S
JiH 19 AN EBERARRY BT LT SR
H. HARNEE L KER. FF2ER. P2 Ua.
R B. WiEFRR. =-E2H Ri. AZEH Ra.
ANZZAF Rby BTERER . BEAS NI W7 S 4R
BAF Dy REEERS . HEIRIR . H R R E
Y A B 00 S S 1 R A 1 24 88 S A
KAEFNUS],  FEfh AR B2 1) 25 3P o B Al
1 {XE5HH
1.1 %88

BDS200 #Uf8 E BH#sE. 311 £ MCO-5M CO;
o 5% 746 10 FEBR KRB A F] s HFsafe-
1200LC 2YEE1# TAE G H i Heal Force 275
Spectra Max M5 BUEgFR{. T100 & PCR {8 H 3%
Bio-Rad A #]; BD FACSVerse BT B4 it 240
1 H % E BD A #]; LightCyclerd80IT B%¢ ) i &
PCR %% | Roche A #].
1.2 w55

FMLRCHE (LS 311574, RESA R a2
WABRATD, HZEKIA. LPS. HUilif BRER ML AR
I (tartrate-resistant acid phosphatase, TRAP) 4ttt
WA (L5558 WXBDS583V. 12190801
SLCKO0288, 3 [H Sigma 2w, a4 ifif . Xt (it
S350 2173968CP. 2321126, % [E Gibco A ),
FRE =& HEbE (methyltrichlorosilane, MTS) (3t
474372, [ Promega A7), /MRAMIENE-6
(interleukin-6, IL-6). TNF-o BEHE 528 5 ARG I 18
A& T 0508 2105251 2110261, _EipusEe

IR AR AT, —% A% (nitric oxide, NO) i
(b5 120320210414, FiEE A RAEVEARE
BR/A®), A TNF-a. RANKL. M-CSF (#lt'54) %!
N 021825, 0319233, 0419245, 3£[F Peprotech 24
), Annexin V-FITC 408 T2 AR & it
021921210512, LA RAEVERGRAFD,
TRNzol Universal Reagent (fit54 W9623, Jbii K
WRIE A AT ), cDNA & B E.
FastStart Universal SYBR Green Master (ROX) (#l
550N 54746820 57313500, Hi+t: Roche A #]),
€ B R EMEE ¥ (quantitative polymerase chain
reaction, qPCR) 5|4 (g4 TAM TR AR~
Do DT LT ASEH Rby G5 55108
110706-200505 110705-200306. 110704-201827, Jife:
IBEY TN 95.9%. 97.0% 91.2%, H[EIZ4 5 A=A b
KEfn, FIEEER. ZFIREE DL YCGHMEY (L5455
9 L03A9D57744. S04GB159770. T13J11X107944, J5i
BB IIN=98%. =94%. =98%, _L-HEEHA4)
REARATD, %SHIF. AARN L IRER. 1=
. IS A FHBEE B, WEFR. =-LB1F R,
NS Rg« BANER. B SR, HERR. H5
H G598 MUST-21061005. MUST-20110611.
MUST-18072910. MUST-18060920. MUST-17101811.
MUST-21030110. MUST-18053110. MUST-21011910-
MUST-20110810. MUST-21090104. MUST-21060110-
MUST-21030707. MUST-21052114, FiEDH0HN
99.57%- 99.97%- 98.31%- 98.38%. 99.33%. 98.60%-
99.02%- 98.12%-+ 99.16%+ =98%. 99.12%. 99.10%-
99.16%, RS WHFAEMFRHA R AT,
1.3 ZApEskiR R iEFT

NREAZ BRI R RAW264.7, T H T E R
b bilgAar R E B AR, T DMEM = 5E 4
BRI (5 1% 10% R4 13E) & 37 C. 5%
CO MR IR RS 7%, 2~3 d B4R 1 . AR
WIS 8 AT AEAE T T 40 i RA-HFLS, Il H 2§ 1 1
(Eifg) EMEARBRMBARAF, T DMEM/F12 58
ERFRIE (F 1%WPLA 10%J54- 135D & 37 C.
5% CO ARl FRAE h 5 9%, 2~3 d AR 1 1K
2 HiE
2.1 BHEERSZECESMMABAUIR
2.1 KBRS KSR RR UL IR FEA R 100
mg, JIA 1 mLDMSO #HE$HEH 30 min, &0 51T
0.2 um [FPEME, 133SI E N 100 mg/mL F1R#K



* 7676

¢EH 2023F 128 $54% B 238  Chinese Traditional and Herbal Drugs 2023 December Vol. 54 No. 23

FEREAF . FEAMBCE R ST, LT, S
POE . HARNWERIL. KRR, FEZR. ISl

FHBER B, RiEHFR. =L2H Ri. AZBH Re.
ANZ 21 Ry BIERER . BEAS TG W7 S . 40
BAF Dy REEERS . H RIS H BRI, D
A& & DMSO [FRERLHI A E A 100 mmol/L
R BRI, R PE R R A B W

2.1.2 X RAW264.7 HMIAFEZ 0520 BOMNE AR
K AR RAW264.7 4L DL 2 X 1054 /mL ¥ 5 /T
96 LI, T 37 ‘C. 5% CO, B F4m &% A
ERRIAR AL #E (4. 20+ 100+ 200+ 500 ug/mL)
AL AY) (1. 10, 50, 100 umol/L) [R5 973
ACFRYNM, RSB IRA, 4kSERE9% 24 h JEREFLIN
20 pL MTS ¥ E T 85774 & 2 h, WFLIR 490 nm
AR E A, AR R

2.1.3 X NO. TNF-o % IL-6 &R\ B4
AKIAR RAW264.7 400 LA 2 X 105 A~/mL 35 5] #:5
T 96 FLM, T 37 ‘C. 5% CO, B & i w5
Wes b, HRsEE oy, BRI AR, AN
FFLINA 100 uL % 2% M35 ) DMEM, #8140 in A
100 puL 2R EIREEN 0.1 pg/mL () LPS, FHTEZGh
FERFAINA 100 uL 249K 100 pmol/L i FEK
FAFD 0.1 pg/mL LPS HRGR, FHR AL
JIN 100 pL 25 9N 200, 20, 2 pug/mL )95
%S 0.1 pg/mL LPS RAHEW, SET. L
T WSHRE . AARNEE DL KSR, FI2ER.

FHBR B, RiEHFR. =-L2H Ri. AZEH Re.
NS BT R BUBLER . 057 S ZFIE B DL Ik
T HEHA AL 100 pL ZIRFEN
100 10+ 1 umol/L i/ A1 0.1 ug/mL f LPS 1B &
I PYS I Ta H B IR BRI W2 254053 SN 100
uL 29K E 4 500 104 2 pmol/L i 5 A1 0.1 pg/mL
(1) LPS VR G VAW, BEA N RS 2520 5 Sl NN 100 uL
ZREE R 104 2. 0.4 pmol/L AR 54 A 0.1 pg/mL fY
LPS IREHH. SHAMMLEE, BT 37 C. 5%
CO, B FRFE 1S 97 24 ho WEEANIRES 77 7B WL H
W& NO. TNF-a. IL-6 f)& &, BAkszig b
BRI ST

22 EEERERBERELESIXHE MRS LRI
221 XRECEAHRE S KR 80%~
90%[1] RAW264.7 i, L 5X 103 /L% FEHM T
24 FLIR, 8 h )& (CUMGEE) Wi o JRI%aRaE, LS
g, AW 3 ANRIL, TEARILIIA 500 pL

DMEM 5ea37edk, HAAMA 500 pL % 100
ng/mL RANKL. 30 ng/mLM-CSF ] DMEM 5844
FEE, MR EHARILINA 500 pL &R EIRER
200, 100 50 pg/mL FIBEHLK % K 100 ng/mL
RANKL. 30 ng/mL M-CSF [{] DMEM 5¢ 4= K577 4
BT, LT RSHRE. ARNE L K%
M. FI3&. R B, BWiEER. =21 R,
ANZBH Rgi. NS B Rby FIEEER. 1% SR
A RBE Dy JCENERS . H BRI 500 uL
AWFEN 100, 10 pmol/L FIAEIR M &2 100 ng/mL
RANKL. 30 ng/mL M-CSF f] DMEM 5g 415773,
FEZ00 a HELRBRA AN 500 uL KA
50~ 5 umol/L HItXAh & 100 ng/mL RANKL. 30
ng/mL M-CSF () DMEM 5S¢4k 35, BEARNERA
FRZHIIN 100 pL Z9K 8 104 1 umol/L AL
2 100 ng/mL RANKL. 30 ng/mL M-CSF [} DMEM
SEARE IR . A E T RARE, MR
i, HRiE Sd 5, 3T TRAP Jufh, R4 TRAP
Gt o) B v B P AT SRR

222 NECE MY A REE R TRAP. HEEH
i K (cathepsin K, CTSK) kMM  HOW A
K RAW264.7 40/, #MhT 6 fLtk, T 37 C,

5% CO, IR A IS 8hJa, EBU B4l /)
WA BEMHIER M AEY, %| 2217 DUFE
TIPS 2G, K95 24 h, BRRIOM, BHREES
RKH TRIZOL VA2 U4 AL RNA J5, ll5E RNA
WRE, MR O B U 15K RNA RN
cDNA, T%%E & PCRAX EATI TRAP. CTSK 1)
mRNA X RIER. 5IYF5IE 1.

%& 1 TRAP. CTSK 51415
Table 1 Primer sequences of TRAP and CTSK

A FH (5°—3")

GAPDH F: ACCACAGTCCATGCCATCAC
R: TCCACCACCCTGTTGCTGTA
CTSK F: AATACCTCCCTCTCGATCCTACA
R: TGGTTCTTGACTGGAGTAACGTA
TRAP F: CACTCCCACCCTGAGATTTGT

R: CATCGTCTGCACGGTTCTG

23 EHERERBELEIIT TNF-o i55H RA-
HFLS £ ft& 58 F0R T /Y £20

2.3.1 X} TNF-o %511 RA-HFLS 2 0 338 5 [ 52 )
HBAKZE 80%~90%MH RA-HFLS 4Hffl, %41 i
WA 1X 10 AL SRR T 96 FLIR, T 37 C.
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5% COL B - M E 24 h JR4AZ540TE, IR E S
FIEH, RFFLIN 100 L e a8 3R 5 BB AL
10 ng/mL TNF-a ()58 45597 55 S 320 RE LN
A 100 pL £ 8k E N 1000, 500, 250 pg/mL )
FIHLAZFER 10 ng/mL ) TNF-o JE AW DT
B R ST ARWER L RER .
23 FESW A FH9EE B, Bk &R. = L2
Riv A B Rgiw AS 21T Rby. FIELR. BEAN
B Wi 7 SR ZRIR T Dy REEERS . HEIRR
HEF AL 100 pL ZKEZ N 100, 10, 1
pmol/L FHER AT 10 ng/mL ) TNF-o Y& &5
B JET 37 C. 5% CO, B fahiE 9% 24 h, &AL
TN 20 .LLMTS, 37 C, 5% CO, 345 FiEHE 2h
J5 1 490 nm FRIUEOCEEAE, THEANMAE .
2.3.2 A B ARSI 0 B T O AR K
RA-HFLS 40/, R4 N 1X10°4/mL, $
AT 12 fU, BT 37 C, 5% CO, HIE; 746 o i
H 24 h 5, WATHRAFILZ52H, XRZ4MA 1 mL
% 10 ng/mL TNF-a 158 &R 773, 4h 2528 A 1 mL
JREE 735129 1000+ 500+ 250 pg/mL [RIEAHL G 58
BN AR B R IAG S CBRBEAS Y RN H B8
WFEBEN 504 5 umol/L #F, HARMLAWIIREEYIBEA
4100 10 umol/L) 5 10 ng/mL ] TNF-a R &%
W, Ji g% 240 5, BT A A R 2 50 N, 1000
t/min &0 3 min, # HiE, W—EEHMINA 195
uL Annexin VFITC 547, J8 2 J5 M 5 pL Annexin
V-FITC PA % 10 uL UL PIRE G i, = IREEGIT &
20 min J5 F 3 204 A5 I 40 A TR o

2.3.3 0f RA-HFLS 40 )i 4 J& 25 F -3 (Matrix
metalloproteinases-3, MMP-3). RANKL F:[KZRIA )

120, A 140, B
£ 100 _ = . 120
tg %0 - 5 100
£ 60 g 80
= £ 60
= 40 % 20
20 A
0 20
Z$f4 500 200 100 20 4 0 o —
S - oE b S
o aE T =
AL FE/(ug ML) baffcall Ve
BHON
TR E
I

RER

S HUGBUE K RA-HFLS 4, #5801 6 4L
B, 37 C, 5%CO: 5T E 240 5, 1%
IR, EAMMAN 2 mL e R FRE, M
RN 2 mL 75 10 ng/mL TNF-a [f)58 &5 77 %,
F LR P IINAS [FIAR BE B Al i . (R FE I L I
“2327 WF) 5 10ng/mL ) TNF-o VR &R, 1
7% 24 h, %M TRIZOL yAF2HUA0AE A RNA J&, W
SE RNA WA, 48 % sl S Ui i 0 RNA
H cDNA, T2t E & PCR X LA MMP-3.
RANKL (") mRNA MXf KA & 51975 N3EK 2.

&2 MMP-3. RANKL 31415
Table 2 Primer sequences of MMP-3 and RANKL

B JP3) (5°—53)
GAPDH F: CAGGAGGCATTGCTGATGAT
R: GAAGGCTGGGGCTCATTT
MMP-3 F: TGGATTGGAGGTGACGGGGAAG
R: ATGCCAGGAAAGGTTCTGAAGTGAC
RANKL F: TTACCTGTATGCCAACATTTGC

R: TTTGATGCTGGTTTTAGTGACG

24 FitHth

LS5 B x+s Ko, G4 Graphpad
Prism. Z1[E LLBCK H BRI ZR 7 Z 5 (One-way
ANOVA), P<0.05 NZERH G IR L.
3 #R
3.1 EEHERERBREEYR LPS 55 RAW264.7
4 A S RE S S B 2 01
3.1.1 X RAW264.7 A5 15 Wi 1-A fr
N, AR RE R BT 200 ug/mL B, 4HARAFE
REEAMHMLEREEES, Fk, JFEsim

= c
ol L 140 8 10t
100 ymol-L* mol-L™*
120 B oot
§ 100
vz 80
® 60
2
= 40 o
20
0.
W50 o DS EECEHA S8 8
O FE HERE B g XX
BN HERERY gL
T o2 39 15 By &l o®
2 2 & B
< i <

52 T P<0.001
*"P<0.001 vs blank group

1 EHRE A) RBELEY B. C) 3 RAW264.7 AFRTEEERMEM (x+s,n=3)
Fig. 1 Effects of Biqi Capsules (A) and its monomer compounds (B, C) on RAW264.7 cell viability (x+s,n=3)
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JRe B A K R WA 200 pg/mL. 19 AMEEYIAH
WREE X RAW264.7 AfuAEZR s il 1-B. C
B, FESER Ua FIH BRI RIR N 100 pmol/L
IS R BT A4 (P<<0.001), FEANE
AR =T 50 umol/L I 4HfAFE R B T2 H
H (P<0.001), HR 16 MEEYAE 1~100 pmol/L X
RAW264.7 ZHHU3EHEI TC R E 5o . KL, FHFSER LA
AH R RIS PR B KIR BEREN 50 pmol/L,  BEA
PN B A U 5 KA FE A 10 pmol/L, 4 16 4ME
EADIE A S R FE A 100 pmol/L.

3.1.2 Xf LPS 55 RAW264.7 i JE [ N IR
gt 2. 3 fow, LPS fEH TS, 4if Bigmw
) NO. TNF-o f IL-6 b w3 hn, S5H4
FLie BB (P<<0.001), BAPEZGHbZEKIAL 24
WIEN 100 pmol/L B g {2 471 NO. TNF-o F1 IL-6

A LPS 0.1 pug'mL™t B
oo T Ee

25 120 000

20

Fkk

Hith
80 000

15 foaiad

10 40 000

(=2}

oS B HBZE 2 20 200
KA S HE/(ug-mLY)

NO/(umol-L ™)

*

*

*
TNF-o/(pg ML %)

*

i

*

0.
25 T HhEE 2 20 200
Kb LR HE (g mL™Y)

IR (P<<0.001). SIERIZLLAL, BR 2 ng/mL AR
[ BERT A 5T TNF-o [R50 & TG 35 22 741,
TR P AL s BE A B S PRI A i _H VS VR I NO
TNF-o FI1 IL-6 &8 (P<<0.05. 0.001), JH 257EA
bk, SHAIAH LR, 0.4 pmol/L BEA TSt Ay L
& NO PR WM ER s ARHREE L AP
ZE RIREAFIRE ST A S 21 Rg DL
3 MNIRFE SRR 25 A AR _EIE TR TNF-o (05 &
TR EMEZE s ARIRFE R BRI A2 D, IRIR
JERAIREELH T EIRNER L RZEERFIPFZS 2 DA
J 3 MNREEPFSE Uas HELIRERFIBEA A BRZA 2520
YA EIE IL-6 A BT R B S, Homh ARk
HEPIER . ARIREER 4R EiE R R NO. TNF-
o A IL-6 (1) E3A B MEHIVER (P<<0.05. 0.01.
0.001), FF HEIFIEA M,

15000, C , LPSO.lpgmL?

o LPS 0.1 Eg-mL’l Hith

*

10 000 ek

*k*k *k*k

IL-6/( pg mL ™)

5000

O W W% 2 20 200
Kb B TE/ (ug-mL )

57 AARE: #P<0.001; SEAHLLE: "P<0.05 "P<0.01 "'P<0.001, E3~8. 11, 12[d
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Fig. 2 Effects of Bigi Capsules on release of NO (A), TNF-o (B) and IL-6 (C) in supernatant of RAW264.7 cells (x £s,n=23)

32 BHEERBHRULEYI RAW264.7 S
& 255 B 4R B A D4 A

320 O BECE AN MR R RS 8 ) % A
RAW264.7 401347 TRAP Jett, B 5T BRI 2E % 19
AN AR A% RANKL #1 M-CSF 155 RAW264.7
Y A R B AR s . AN 4 FTRUE H, 3
FIEH % MR B A 4L, TN RANKL
A M-CSF WAk aif B E 2 (P<
0.001), VBB D . SEAYZHAR L, FEALRE
TR B S e B B A0 R R (P<
0.05. 0.01. 0.001), HEFEMKKXR, WE 3T
N, SR, BTELRRFN S S0 Ua IR LS 24
H, FARPNS . WER7 SR OR B A R 2 g 2
D IR B N o A i 4 24 AL A M B0 T R 2 vk 2
S, HARA A YRR RN ik FE o 2 L Y e S 2 40
B 4T A, B A IR b (P<<0.05.

0.01. 0.001), HEFIEAMIME,
3.2.2  XHEEARREIE AH SRR TRAP CTSK ik
G5 B 5.6 B, RAW264.7 41l 5 RANKL
A M-CSF £ 5, 54, g 4iiuts &
PRI CTSK Fll TRAP 3Rk 2 2 3 7= (P<0.001),
SR B IR B2 250 PR f5 CTSK A TRAP WL [HI
FKIEBEWEF WA (P<0.001), HEFIEMENE,
HRMAME, ST SR R B.
ANZ B4 Rg FIEEAR A BRRIR LG 2541 CTSK £:A
X RE R REEZER, PHDR B IRIKERAH
TRAP JENMM R EB LR EMER, HA{NKEY
IR FE AN IR R 45 24540 CTSK . TRAP 3[R ¥ 5. 2% [%
ik (P<<0.05. 0.01. 0.001), HEFEAMIM.
33 EHRERBEKRLEYX TNF-0 55 RA-
HFLS #fi ft& 58 708 T /Y £20
3.3.1  XF TNF-o i%5 S/ RA-HFLS 41 ffd 384 5 1 52 i



¢EH 2023F 128 $54% B 238  Chinese Traditional and Herbal Drugs 2023 December Vol. 54 No. 23

* 7679 »

A
20 LPS 0.1 pg'mL™" ! smol L
mio ;,lmol~L’1
L4 100 ol L !
15
L
)
g 10
e
4
5
0 m
IR & E & #& o B o~
R 1D E ¥ N F OB v g
i S z ¥ ooE ¥ o
2o 2 ¥ ¥ Y
g ‘ﬁ 11
120 000 c LPS 0.1 pg'mL™* ]! ,umol-L’l1
10 pmol-L
100 umol L
. 90 0004 ### e
d 2
E’ 60 000 g
2 £
3 g
s
E 30 000 E
0
OHE & - & E @ & 5 2 @ o
HEX L 2 X @ % g w i
i’ﬁj g H QN =z ¥ ooE o o
2 ® X » R
&I ‘ﬁ 1]
E
20 000 LPS 0.1 pg'mL? 31 pmol L
B0 pmol-L ™"
100 pmol-L™*
15 000 —~
e T
\_] .
= S
©10 000 2
k=3 =
> <
) =
5000
0
: b8 e £
um 4 A
T R 8 E ¥ it
2 « o
o ) il
<

12 000

B
20 LPS 0.1 pg-mL 04 umolL
k I 31 pmol-L?
i 32 pmol-L*
B3 10 pmol-L™*
15 B 50 pmol-L*
& 1 100 pmol L
=
g 10
o
S
Z
5
0 I 8
T &
R
# i
2
[
<
D
100 0007 LPS 0.1 pg'mL? E30.4 pmol L *
o gl pmol L™
1Lt
50 000, T
EH50 pmol-L*
100 pmol-L™*
60 0004
40 0004
20 0001

s =
= 5 B
g § L N
) b
<
18 000 F
LPS 0.1 pg'mL ™t ) ?ﬁx::;;oif

12 pmol-L™*
B 10 pmol-L™*
8 50 pmol L ™*
I 100 pmol-L™*

6000

[a)
i
i

&
&+

=

ANZRIF Rby
FHBE 1

3 BELEYI RAW264.7 410 EiE R F NO (A. B)y TNF-a(C. D) FIL-6 (E. F) BBIRM (x£5,n=3)
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Fig. 4 Effects of Bigi Capsules on differentiation of RAW246.7 cells into osteoclasts (x 500, x+s,n=3)

£ 3 FRELIREKESWAN RAW246.7 RS L A B MM (x+s,n=3)
Table 3 Effects of compounds on differentiation of RAW246.7 cells into osteoclasts (; +s,n=3)

2H 51 W /(umol - L) il B 41 A 51 W /(umol - L) T B A A
=] — 0 —tHBEHEH R 100 15.54+2.1"
iRt — 91.5+3.5%# 10 20.0+1.4™
AN 10 7.0+1.4"™ NS RBH Rgi 100 51.54+3.5"

1 55.5+5.0™ 10 66.0+2.8"
LRI 100 39.0+2.8" NS B H Rb 100 56.5+2.1"*
10 63.0+5.7" 10 69.5+2.1*
ERiEY 100 33.0+2.8" g Yiry 100 77.0+2.8"
10 50.5+3.5 10 88.0+1.4
WS 100 52.0+2.8" It 7 {45 100 83.5+2.1
10 71.0+5.7* 10 87.5+3.5
SR NTE 100 89.5+2.1 R 100 86.0+1.4
10 90.0+4.2 10 89.0+1.4
TRETR 100 45.0+42™ R 100 7.0+£1.4™
10 63.5+4.9" 10 65.5+3.5"
VAR SN 100 13.5+2.1" FREHED 100 82.5+4.9
10 37.0+2.8" 10 89.54+3.5
FHBER B 100 18.5+2.1" FFZEA A 50 7.0k1.4"
10 61.0+2.8" 5 74.0+7.1
HIEER 100 16.0+1.4" HRLIR R 50 6.0+1.4"
10 57.0+42" 5 77.5+3.5"

52 AL #P<0.001; SBHALLE: "P<0.05 P<0.01 "P<0.001
##P < 0.001 vs blank group; “P<0.05 *P<0.01 P <0.001 vs model group

B KRR FE BN 50 pmol/L, HeRAL Sk 4048 HFLS ZHAR T some 385 i Qg SO s

BV PEAS B i 2 J% FU0 1| 41 B 4 L PR B A 1 9 A BLARAL B xet
3.3.2 BRI N AL SV TNF-0 5 S/ RA-  RA-HFLS 40 T4, 45 240 9. 10 Fios.
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Fig.5 Effect of Biqgi Capsules on mRNA expression of CTSK and TRAP in RAW264.7 cells after co-incubation with RANKL

and M-CSF (x+s,n=3)
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Fig. 6 Effects of 13 compounds on mRNA expression of CTSK and TRAP in RAW264.7 cells after co-incubation with RANKL

and M-CSF (x+s,n=3)
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Fig. 7 Effects o f Biqi Capsules at different concentrations on
TNF-a-induced RA-HFLS cell proliferation (x+s,n=3)
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Fig. 8 Effects of different concentrations of monomer compounds on TNF-a-induced RA-HFLS cell proliferation
(x+s,n=3)
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Fig. 9 Effects of Bigi Capsules at different concentrations on TNF-o-induced apoptosis of RA-HFLS cells (x + s ,n=3)
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Fig. 10 Effects of different concentrations of compounds on TNF-a-induced apoptosis of RA-HFLS cells (x£s,n=3)
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Fig. 11  Effects of Bigi Capsules on TNF-a-induced expression of MMP-3 and RANKL in RA-HFLS cells (x+ s ,n=3)
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Fig. 12 Effects of compounds on TNF-o-induced expression of MMP-3 and RANKL in RA-HFLS cells (x+s,n=23)

il 3 1 S bR A 7 SR A 2, 2 RA T
R i 2 B BN I T AL A1) 119200 SCA1T F B A
I 7 W P 1) B B R 3, 7 B A o 5 Al
N SRR A 22—, AR 200 2 A P — 7 BT IR A
IR E RN, Ho i 15l A% - B R4
P ZR AN, SR T A 4 L e o 22 Ay AR T
JEA2Y, % M-CSF 1 RANKL 2 /™4 g 5 1 4 .
M-CSF 45 £ H 52 A |5 05 40 Jf0 48 v 300 B B8] - 2 44
(macrophage-stimulating factor receptor, c-Fms), fE
IERB 40 i A b B B R A Y 2 Th g2
RANKL &5 45 57 24 10 A 44 240 1 s A0 &t M )
HEE F RANK, AIEGE — 250 TS S8, (2
BERCE AR AL 2324, S A, KB A A AE A
T U TNF-o A] {2 325 F 4 i A2 A 5 e i 1k
R A L R OT R A, R O . DL, A
RSB A B ZE ORI RE . A BL TSGR RA R
FER ™I,

AHFFEAIH LPS I RAW264.7 01 A 48
RERAY, PR e S 19 A RER AL 22 o B %

TE A TIOE, 45 AR A IR T X AT 1
T WSHRE. BRAEE L. IRERE. 2R,
FHZ0H as PR B BRIEFR. = L2 R,
NS B Rgw AS R Rby FIBERR. 354 A .
Wi N7 SR AR DY ORI HOE R B
EAF 19 MR B PRI, YRR
Z40H| LPS 5 FH4MAN NO. TNF-a. 1L-6 fiRE
B RIEHED, 3% 19 ASERAR A T BEON AL R
RAFPUARAE I SCHE 25 3000 o Bt o ik — 20 ad A4
AN BB LW AT S RAW264.7 5 M-CSF Al
RANKL K 3L 35 9%, JE AR5 Milk B 4 f 7 AL AL,
RIS FE S 19 > AR A o0 B B 4t i 04k
PIFIHIE R, TRAP 4etigh 3R A i 3 & 5 %
T LR RS RER. FIS R, W
g B. i HE. —LBH R ASEH Rg. A
Z B Rbyy EANES. HERBRAHEH 13 4
1 W50 B 535 A 4R B I oA, AR A AT R
2 108 T A1 o iR 0 L R WAL A FH ) DR B B A
fitf CTSK 1 TRAP mRNA FAH % 1 SZH Fl 126-271,



¢EH 2023F 128 $54% B 238  Chinese Traditional and Herbal Drugs 2023 December Vol. 54 No. 23

» 7685 »

DR AR 122 13 AN B s 7 A2 S5 AL 20 410 i A v 4
o AR S 25 30 3l . GBS Y. TNF-o 5
T RA-HFLS 20 ffd 384 5 B A R A s 3 K 19
AN FARAL S W%t RA-HFLS 40 [ 389 58 AR T 1) 5%
W, o5 SRR M T & LT, LT FFS
B SIS A FIBEER . BEA B, Wl SR . Ik
RIS A H BIRR 9 MEE YN RA-HFLS 4
(1) 38 HE 35 2 25 A E A, g — iR A A
I 25 B 2% WA IR BE A 9 MK S WY BE R (5] R
fedtgu R P T2, H 1468 3 0 RA-HFLS 41
5 55 IR AH 5 K7 MMP-3 F1 RANKL F& [ )
FeaB 2821, R LA % 9 ANk & P A B R
OV T B 2 A FH P 2 280 I it
HBAE FAHYENRALFBAE

Sk

[11  srtsr, PRae, W, 5. BT ER 2 E ARG 1 xt
AR TUBR AR T I RGBS A A LA [J].
HERIE, 2022, 35(6): 42-49.

[2] Williams B, Dharmapatni A, Crotti T. Intracellular
apoptotic pathways: A potential target for reducing joint
damage in rheumatoid arthritis [J]. Inflamm Res, 2018,
67(3): 219-231.

[3] Scott D L, Wolfe F, Huizinga T W J. Rheumatoid arthritis
[J]. Lancet, 2010, 376(9746): 1094-1108.

[4] Jiao Y'Y, Xu J, Chen H, et al. Identification of the main
active components and mechanism of Wang Bi tablet in
treating rheumatoid arthritis based on

pharmacology [J]. Front Pharmacol, 2021, 12: 669551.

[5] JingR, BanY F, Xu W H, ef al. Therapeutic effects of the

integrative

total lignans from Vitex negundo seeds on collagen-
induced arthritis in rats [J]. Phytomedicine, 2019, 58:
152825.

[6] CaoF, Cheng M H, Hu L Q, et al. Natural products action
on pathogenic cues in autoimmunity: Efficacy in systemic
lupus erythematosus and rheumatoid arthritis as compared
to classical treatments [J]. Pharmacol Res, 2020, 160:
105054.

(71 Be%, W, 6, 55 fLRAF T R EREST
IR R AEYE B2 b S B 25 R B (7],
24, 2023, 54(13): 4253-4265.

[8] ML, ZIR, MM, 5. FIRIAITRRBR T RH TS
AR TT [3]. P24, 2019, 44(2): 381-387.

[9] Chang Y W, Zhao Y F, Cao Y L, et al. Bufalin exerts

[10]

[11]

[12]

[13]

(14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

inhibitory effects on IL-1B-mediated proliferation and
induces apoptosis in human rheumatoid arthritis fibroblast-
like synoviocytes [J]. Inflammation, 2014, 37(5): 1552-
1559.

M, RIRR. E 7 RKBEHO RIS 4K B MMP-
10 J IL-33 fsgma [J]. S 4%&, 2015,31(1): 41-46.
TRAME, FEW. FAURIEGT R SRR K
BV HIHLAIBE T (9], b EE2Y, 2021, 52(4): 1059-
1062.

Fig, 28 FAURIERTT RMIBIES T 28 50 Filil
PRIEE [1]. hAEBE 2755, 2009, 24(11): 1489-1490.
XFTF, BB, B, S BRI S I EIR i T
MR KT R I RBT TT [J]. 29 PF AT 7T, 2021,
44(8): 1727-1731.

Gordon D A. Rheumatoid arthritis: New treatments, and a
new look at medical ethics [J]. J Rheumatol, 1998, 25(11):
2049.

Levi M, Grange S, Frey N. Exposure-response relationship
of tocilizumab, an anti-IL-6 receptor monoclonal antibody,
in a large population of patients with rheumatoid arthritis
[J]. J Clin Pharmacol, 2013, 53(2): 151-159.

e, RIEE, EHRE. FET 4 2 AR O 1
BORIRDT ERORIG YT R 555 & PR FIALS] (1]
FRELZ, 2022, 53(5): 1463-1470.

Logan C Y, Nusse R. The Wnt signaling pathway in
development and disease [J]. Annu Rev Cell Dev Biol,
2004, 20: 781-810.

Gaur U, Aggarwal B B. Regulation of proliferation,
survival and apoptosis by members of the TNF superfamily
[J]. Biochem Pharmacol, 2003, 66(8): 1403-1408.
Meinecke I, Rutkauskaite E, Gay S, ef al. The role of
synovial fibroblasts in mediating joint destruction in
rheumatoid arthritis [J]. Curr Pharm Des, 2005, 11(5):
563-568.

Guiducci S, del Rosso A, Cinelli M, et al. Rheumatoid
synovial fibroblasts constitutively express the fibrinolytic
pattern of invasive tumor-like cells [J]. Clin Exp
Rheumatol, 2005, 23(3): 364-372.

Ono T, Nakashima T. Recent advances in osteoclast
biology [J]. Histochem Cell Biol, 2018, 149(4): 325-341.
Biskobing D M, Fan X, Rubin J. Characterization of
MCSF-induced proliferation and subsequent osteoclast
formation in murine marrow culture [J]. J Bone Miner Res,

1995, 10(7): 1025-1032.



7686

¢EH 2023F 128 $54% B 238  Chinese Traditional and Herbal Drugs 2023 December Vol. 54 No. 23

(23]

[24]

[25]

[26]

Dougall W C, Glaccum M, Charrier K, ef al. RANK is
essential for osteoclast and lymph node development [J].
Genes Dev, 1999, 13(18): 2412-2424.

Boyce B F, Xing L P. Functions of RANKL/RANK/OPG
in bone modeling and remodeling [J]. Arch Biochem
Biophys, 2008, 473(2): 139-146.

Gennari L, Merlotti D, Falchetti A, et al. Emerging
therapeutic targets for osteoporosis [J]. Expert Opin Ther
Targets, 2020, 24(2): 115-130.

Wt RAm, BT, 5 SREHSPHLEA
B K AEE PRSI R ST (7], 255 4R, 2017,

[27]

(28]

[29]

52(6): 936-942.
R, TT, A, % BRI NFATcl A6
WA R ()], e RS R &, 2017, 23(5):
695-700.

X, Tk, XM, % FLJER A M TNF-o 514
(1 MHTA N FSCET-2E 20 A 1 5200 it P 184 e AT 78 2
HHFT ] @RS T RE¥aeE, 2020, 36(8):
693-698.

PRM, LU, IRER, S R AL mMIF S
K BRUBAT 4ERETE A0 M 39 56 . RANKL/OPG RIA 5%
W [J]. R BE 244, 2013, 25(4): 10-14.

[Fitsmis  &9E]



