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Abstract: Objective To study the mechanism of Biqi Capsule (##4{/iX %) in the treatment of rheumatoid arthritis (RA) by tandem
mass tags (TMT) quantitative proteomics technology. Methods The rat model of RA induced by type II collagen was established,
and Biqi Capsule were given for intervention. The left knee joint tissues of control group (C), model group (M) and Biqi Capsule 0.4
g/kg administration group (BQ) were taken. TMT quantitative proteomics technology was used to analyze and identify the proteins in
the knee joint tissues of rats in each group. The differentially expressed proteins of M vs C, BQ vs M, BQ vs C were screened by
expression difference multiples > 1.2 or difference multiples < 0.83 and P < 0.05, and the differentially expressed proteins with a
callback trend after Biqi Capsule intervention were analyzed. Finally, RA disease targets were retrieved through GeneCards and OMIN
databases, and the callback proteins related to RA disease were obtained by intersection analysis. Gene ontology (GO) function and
Kyoto encyclopedia of genes and genomes (KEGG) pathway enrichment analysis were performed to clarify the mechanism of Biqi
Capsule on RA. Results  After the intervention of Biqi Capsule, a total of 121 differential proteins had a callback trend, of which 38
were related to RA diseases, such as integrin subunit beta 2 (ITGB2), calmodulin 2 (CALM2), calcineurin subunit B type 1 (PPP3R1),
prostacyclin synthase (PTGIS), etc. Bioinformatics analysis showed that these callback proteins were involved in multiple signaling
pathways related to RA, such as ITGB2 was involved in the regulation of RA and leukocyte transendothelial cell migration signaling
pathways; CALM?2 and PPP3R1 regulated T cell, B cell receptor signaling pathway, T cell differentiation and osteoclast differentiation
by regulating calcium signaling pathway; PTGIS was involved in arachidonic acid metabolic pathway. Conclusion Biqi Capsule may
regulate multiple signaling pathways related to RA by interfering with the expressions of ITGB2, PPP3R1, CALM2, PTGIS and other
proteins, and exert immunosuppression, anti-inflammation, blood circulation, inhibition of bone destruction and bone resorption,
inhibition of pannus formation and other pharmacological effects, so as to achieve the effect of treating RA.

Key words: proteomics; Biqi Capsule; rheumatoid arthritis; differentially expressed proteins; integrin subunit beta 2; calmodulin 2;

calcineurin subunit B type 1; prostacyclin synthase
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Fig.1 Volcanic result diagram
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Table 1 Callback protein information associated with RA

disease
=] Mvs C BQ ws M
PPP3RI 1.24 0.31
CALM2 1.44 0.44
RPS8 3.73 0.56
ITGB2 1.26 0.69
HP 1.24 0.71
RPL23 3.63 0.71
NCAM1 1.76 0.74
MIF 1.28 0.74
RPL13 3.62 0.76
TIMP2 2.01 0.77
CFHR1 1.76 0.78
B2M 3.66 0.80
RPS6 2.28 0.80
RPS16 1.89 0.81
RPL4 1.97 0.81
ALYREF 1.60 0.82
PEBP1 1.48 0.82
RPS25 1.29 0.83
PSMA7 0.40 1.21
SUCLG2 0.81 1.21
SKP1 0.24 1.21
SHMT1 0.24 1.22
DAP 0.74 1.22
RARSI 0.40 1.22
FMOD 0.54 1.23
ENTPD1 0.27 1.23
DDOST 0.41 1.24
QDPR 0.70 1.25
ATP5FIC 0.72 1.27
S100A11 0.63 1.28
SETD7 0.53 1.28
LAMAS 0.48 1.30
TNXB 0.55 1.33
PSMBI10 0.72 1.45
ANXA3 0.66 1.46
S100A4 0.46 1.63
PTPN22 0.61 1.86
PTGIS 0.36 1.97
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Fig.4 GO function enrichment analysis of RA-related callback proteins
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Fig. 6 Biqi Capsule mechanism prediction diagram
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— 2 4 1 AR 2 i 5 e T RS 2R PR A FH AR 2
F, 7E RA T SIE K A2 119 1T i A2 A =
FEFUC); ITGB2 1E4 T 40 M5 K i b i A2 v i
Kegsr, WMids ICAM-1 frrthss s, dhmsi
T 4HRRIREFE TR, (AR R0 T 40fuistl, V&ML
() T 202 (e 2k 2 M i i R 7 ORI, S0 A4 A
FERGEETL, FINEERESE R A AT jAh, B4
s N B 40 BT A% 5 B B G RN 0 T BB VDA
IR AEL LR BRI, Ik AE F 4 _E Y ITGB2
S W R ICAM-1. (L 240 f R Bt
7¥-1 (vascular cell adhesion molecule-1, VCAM-
1D AHESS S, SRR RIS 208N 40 S R,
W B AT A T B IT L, AT 51K B B g S
Je RAENSL, Gy A, R A R 2 R BRI (protein
tyrosine phosphatase non-receptor type 22 gene ,
PTPN22) 225 T W5 5 AWM T2 —, H
I LRI TS T 20 RS2 A AH OC R I S 3
JEYIRTIE T 400, wIE N T 40 17
TR R21, B2 Bk H  (Beta-2-microglobulin,
B2M) EHH FEHAMAEEESK 1T (major
histocompatibility complex I, MHC-1) 1 57 £ i 4 J%
MARRIPUE 2%, 25 T 4irEeEE R, TEN
RA ZWrHIbR &) LG T HVEAERE P23, KR
RIL, Hxs AL R, R4 ITGB2, B2M HIRIE
RETE, PTPN22 Rk R EK, AR
15 T B R, AT R e R i A
# ITGB2. B2M ik, 4 PTPN22 ik, M4l
] T IR S A0 v A S bt St 52, s HL D R ) R
BE T FEAS IL-6+ IL-17. TNF-a y- T30 & (interferon-
v, IFN-y) S5 NIFANM IR 73808 R ] A %
NINSEiobzaapgaiiliiobaa: Suw Pk AT SE T2
SL[R] A G AN S AT R A

Ca?fE R M5, S 5RWTHEZ Fh Ay

T e Dhee, CIEAIMAAE S5 T RN,
[F 25 2 MEmd i, 5 RA KW VIR,

TR R T N 25322 Y GEO & ik
RTINS E T 1B SR BEIR YT RA IR
B, AE TR DR IEER . T 400, B 4
R LAt S %8 40 i R 1 b )44 S % PR IR 1) 4t
JRIR RIS G, eSS ARG C AL
BRI G SHERECZ A, R =R ULEE (inositol
trisphosphate, InsP3) [, InsP3 #Hi 2 4L A
W 5 H2MEE 5 SHAMAN Ca? ik E iR 7+
12627, Ca?t 5 CALM2 5 5 T2 R 54, 5 PPP3R1
S G EEOE T M AR, Bos T AR T
(nuclear factor of activated T cells, NFAT) ZEE(E5
S IEYE27-28), fR 2375 Thl. Th2. Th17 44
o AL P2 A TFN=y IL-2+ IL-12. IL-17 25400 A
¥, FINEAEE T B 4B~ A4 e Bk 1, 2k
TAERLAA B B G5 S S B ERE IS [ R #1755
ERRSU, 53—TJ7 1, fERE A i, &
A o0 24 LR 58 4 L 2 0 PR A TR 1B 24
TR FHLAR (receptor activator of nuclear factor-kB
ligand, RANKL) 5 B 4 i 2% [ (1) 4% Rl -« B 324
1R ¥ (receptor activator of nuclear factor-xB,

RANK) %56, 4W/lal§ C (phospholipase C, PLC)
Wi 3InsP3-Ca?* {5 ‘Silitg, #5155 8id iG L NFAT
s, (RSB o A OB DR il A PR R 11
2l (tartrate resistant acid phosphatase, TRAP). 41
ZE AR K (cathepsin K, CTSK). [F45 % 24k
(calcitonin receptor, CTR). & Jifi 4 J& &K A -1
(matrix metallopeptidase-1, MMP-1) F1 MMP-3 %
ik, (RfEmEMpR ARG i E L EBER
FEE U IIRER>, BRI, FIHUR R & T
I RANKL ik, EFifERYZE (osteoprotegerin,

OPG) ik, MIMANHIEMEIE A, JkE T8 &
BHEIRBSSI, G, Ca’*th S5 Mg MU 4a (s
SRk, PLC-B UG, H3hCa¥ {5 5i@ls, WIEK
AR HERES (myosin light chain kinase, MLCK)

Al CALM2 i, dtmx ek E A48 (myosin
light chain, MLC) #HAT#ERRA, fENIBhERE E15 LA
B WLER SR A =R IR (adenosine triphosphate,

ATP) B, 2GR IMEFEURAEB0 ., AL
KL, RA B4 CALM2 Fil PPP3R1 (315 23 5
TXHRA, SEHRE TG ZEREES, H
SEHED, BRML FEE L 0% CALM2 A PPP3R1 3£
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ik, HEMBHATESE S S, il NFAT s, A
RN T 4. B Al R TR, S
Bl B o O AE 2 TR R 3R 08 2 I AP0 Ui, AT
RIEGIEINE] Braes e s S S 1E A

AR DRI h, PTGIS Sk HAR U~
EETHIA R (prostaglandin 12, PGI2), HEAG582
(1R 5 I I 0] afiL/INBR SR AR A FHIBT), (]I L
A EWBR SRR RCSO), Seag R, 95
MU ZE T PTGIS AT 5y, il i 1548 A4 VU g
AU, SRR, R LI

Zi Loy, A i #5200 ITGB2. CALM2,
PPP3R1. PTPN22. B2M. PTGIS %554 1%
1k, 0] T R LE M BT E5E A A S A R
YIRS, FHIE Ca? @RI ST, WisteAl
IR AU SRS AR, RIS rag. H0i)
RS T M A 25 HRE o 5 S AT 75 i I e S
BB AT A RIS AIE e S B AT, LASE— D R
S HEVATT RA HIFE LA
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