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[Abstract] Objective: To explore the mechanism of Danggui Niantongtang (DGNT) against adjuvant
arthritis (AA) rats with wind-dampness-heat arthralgia by quantitative proteomics. Method: Sixty SD rats were
randomly divided into normal group, model group, angelica came pain soup low, medium and high dose group
and methotrexate (MTX) group, each group of 10, only the rat tail root subcutaneously inactivated

mycobacterium tuberculosis (Mtb) of adjuvant to build model of AA, artificial climate box intervention 16 d
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rheumatic fever bi syndrome model is set up, building the day began to drug intervention, The intervention
lasted for 28 days. The proteins of synovial tissues in experimental rats were extracted. The differential proteins
in the medium-dose DGNT group and the model group were detected and analyzed by 4D label-free
quantification (4D-LFQ) proteomics. The differentially expressed proteins associated with mitochondrial
pathway apoptosis were verified by immunohistochemistry and Western blot. Result: A total of 4 756 proteins
were identified from rat synovial tissues, of which 4 234 proteins contained quantitative information. There were
814 differential proteins between the model group and the DGNT group. As revealed by Gene Ontology (GO)
and Kyoto Encyclopedia of Gene and Genome (KEGG) enrichment analyses, DGNT had an effect on the
synovial proteome of AA rats with wind-dampness-heat arthralgia, and the differential proteins were enriched in
the regulation of the immune system, response to acute inflammation, and apoptosis regulation. As demonstrated
by the results of immunohistochemistry and Western blot, compared with the model group, the DGNT groups
and the MTX group showed increased protein expression of B-cell lymphoma 2 (Bcl-2) -associated X protein
(Bax) and cytochrome C (Cyt C)(P<0.05, P<0.01), reduced Bcl-2 level (P<0.05, P<0.01), elevated level of
cleaved cysteinyl aspartate-specific protease 9 (Caspase-9)/Caspase-9 (P<0.01) , and decreased level of
phosphorylated protein kinase B (p-Akt)/Akt(P<0.05, P<0.01). Conclusion: DGNT involved multiple targets
in the treatment of AA with wind-dampness-heat arthralgia and it may exert its effect in the prevention and

treatment by regulating the Akt/Bax/Bcl-2 pathway and promoting the cell apoptosis in the mitochondrial

pathway.
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Table 1 Apoptosis proteins in differentially expressed protein
e e WG ek msot 8% o el
P62898  Cytochrome c.somatic Cycs 0.3628  0.000 543 439 Down 11.6  mitochondria
BOBNB9 HtrA serine peptidase 2 Htra2 0.4522 0.022405757 Down  49.1 mitochondria
P80067  Dipeptidyl peptidase 1 Ctsc 0.5526 0.016 915240 Down 52.2  extracellular
P47196  RAC-alpha serine/threonine-protein kinase Aktl 0.6225 0.037 752 892 Down 55.7 cytoplasm
Q6IRL2  Mitofusin 2 .isoform CRA_a LOC100911485  0.6355 0.016 999 469 Down 86.1 mitochondria
Q63787  Phosphatidylinositol 3-kinase regulatory subunit alpha  PI3Krl 1.6484 0.005137 163 Up 83.5 nucleus
Q6IN22  Cathepsin B Ctsb 1.6516 0.000074 592 Up 37.5 extracellular
D3ZZH6 Mitogen-activated protein kinase kinase kinase 5 MAPKS 22699 0.005431 606 Up 1543  cytoplasm
P43278  Histone H1.0 H1-0 0.3056  0.023296 070 Down  20.9 nucleus
P83953  Importin subunit alpha-5 Kpnal 0.5912 0.032289917 Down  60.1 nucleus
Q9QZK8 Deoxyribonuclease-2-alpha Dnase2 1.5808 0.017 546 008 Up 38.2  extracellular
Q6NX65 Programmed cell death protein 10 Pdcd10 1.5251 0.000 664 885 Up 24.3  cytoplasm
B1WC49 Api5 protein Api5 1.5262  0.012 430087 Up 56.8 cytoplasm
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Fig. 5 Effect of Danggui Niantongtang on expression of Bax of
wind-damp-heat AA model rats (IHC, x400)
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Fig. 6 Effect of Danggui Niantongtang on expression of Bcl-2 of
wind-damp-heat AA model rats (IHC, x400)
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EH7 HAHKBBANKERBEIEAAKRRBRALCytCEARIE
BRI (S Ak, x400)

Fig. 7 Effect of Danggui Niantongtang on expression of Cyt C of
wind-damp-heat AA model rats (IHC, x400)
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Fig. 8 Electrophoresis of Akt, p-Akt, Caspase-9, cleaved

Caspase-9 proteins expression in wind-damp-heat AA model rats
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F2 ZHAMESH I KR HEIE AA KR Akt, p-Akt, Caspase-9,
cleaved Caspase-9 & B RIXWHM (x+s,n=3)
Table 2 Effect of Danggui Niantongtang on Akt. p-Akt, Caspase-9.

cleaved Caspase-9 expression of wind-damp-heat AA model rats

(x+s,n=3)
cleaved
H B}

451 /“ Jki,l p/:klit Caspase-9
grxe /Caspase-9

EH 4 0.83+0.19 1.54+0.07
A2 1.42+0.40”  0.50+0.02”
5 bR AR = A 5.67 0.96+0.01¥  0.77+0.09%
MIERR G T EA 1134 0.94+0.10Y  1.20+0.11%
MIHHR G Al 22.68 0.81+0.03Y  1.02+0.10%
MTX 41 0.00135  0.93+0.10Y  1.12+0.09"

TE 5 0F % 4 H 8 P<0.05, 7 P<0.01; 5 4 T 41 He 4% P<0.05,
Y p<0.01

S Y A0 R T 5 R 22 R 1Y R AR R R R O T
A3, QR 28 A B A T T T BT R T R A
AR AT PR M AT NS KR T R RGP
DRSS A B e tepinh M A R B P Tk
a2 L A EERAE Y A T A ok
AR WAL T 32 AR A 3 1 INE IR 428 UL SRR A 5
Y N FE 8 A2, 4 28 R PR K 3R A2 U TE Caspase 5% 1%
A3 i FL A0 1S 2R K DNA S A B E AL 9
A VR R A 3 AT S 6 > I F5 95 3 48 fH IR A2 K Fas
I A E RA T M6 20 2 K i 28 4 A 2 R 400 L 0 1 1
AH G PN 25 8 AT 56 43 BIF 58 BRI 2 UE R R
75 RE 08 38 2 N 7E 2R AR R A2 A 5 1 240 B 0 T M A
AL 0 A WA . SOk A PN 7 34 AR KR R AR
A6 0 ¥ . DNA 45145 %5 IR 0, 5 30 Bel-2 2 1
T PR TR A G AR SRR AR IR A P, £
BRI Cyt C R 3B, 5 LK P (19 Apaf-1, B &
bt K A il -9 (pro-Caspase-9) &5 G IE W Z HH H T
IV, VBT 5 AL Caspase-9 18 & 28 Bk S 11 A 5 240 i
TR R R B AKUE LS 5 T Rk Rk R
B 41 e 08 T, B Ak B9 Akt T 3@ i e AR R TS A
Bax 15 Caspase-9 1) W i £t 7K -, sl 52 ) At 4 T~ 4
SRTE IR IR, DT & #2300 i 98 T i 4 52
AU T LA K B RS20 2 R A I L 1)
4D-LFQ & 1 i 41 2= £ AR B 5% 5 I 59 1 1 1 KU
POEE RA KRR A 88 11 5T 20 28 4k, DA i s 21 41
K Hh 4 756 4S8 T, Hob 4 2344 E A RS E
wiEE . ZREASTESR LAY BHIHE B &
F 814 EREM, Hrh FIHEA 3554, FHEN
459> o i R IX 88 92 S A 1 E AT GO M KEGG &
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UL 6 H A AR R TR OC B R AT IS S

454 GO b KEGG 73 Hr i i i A7 22 5 1 4 172 AH
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Ao I STRING 43 Hrix 2685 1 Z (M AU AH ELARE o 45
RERAONEAMALBEMEN, MaEA
5 Bax 8{ Bel-2 f V) K R WA Ctsb ., Ctsc.Cyt C ¢
Aktl, Hor 7ESOR AR IR A2 1Y 40 i 98 72, Bax/Bel-2
AT DA o 2 AR 2 A R FE A5 3 3 R R 4% Cyt C Y
T, R 2 M3 ) Cyt C 22305 Caspase 25k 2 1
51 &AM T ; Ctsb A1 Ctse 5 Bax [a] i JC B 8 5.4
KR AUAT DS & B Csb 1 10 1 71 5 siRNA L
JWGE J5z - Fa) A 25 52 W) Bel-2 (49 3 4 28 17T 52 Wil 440 g 0 1
PEFEPY A Ctsb 5 Ctse A I U 58 A9 #E 45
2545 ) B O SCHR & KEGG i 6 & B8, Akt il i G %
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0 3 17 AR 2 G AR BROBIE A A KRR G T T 4 41 2k
AR 33 A8 A0 MR T E T S B T RA Y £ 80 R
EH -

BT BRES R BT p-Akt/Akt S R ARJE T
i [ AH ¢ 25 11 Bax \Bcl-2 . Cyt C . cleaved Caspase-9/
Caspase-9, % FH % 2 2 1k &5 Western blot #f 17 % JiF ,
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2H SR b AR I A2 A0 M R T K T

gi bR AR R D OE R E A A RS S
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