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Proteomic Study of Danggui Niantong Decoction on Synovium Pathological Changes in Rheumatoid
Arthritis Rat Model
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Abstract: Objective To observe the effect of Danggui Niantong Decoction on the synovial proteome of rheumatoid
arthritis (RA) rats by and to analyze the therapeutic mechanism of Danggui Niantong Decoction for RA. Methods
Thirty rats were equally divided into blank control group, model group and Danggui Niantong Decoction group.
Two—dimensional electrophoresis (2-DE) was used for the isolation of proteins. PDQuest 7.1.0 software was used to
analyze differential expression of proteome. Mairix associated laser desorption ionization— time of the flight
(MALDI-TOF) was used to identify proteins. Two differential proteins were chosen for confirmation by fluorescence
quantitative PCR and Western blotting methods. Results Eight differently—expressed proteins were obtained, and they
were: Myosin regulatory light chain 2, 40S ribosomal protein SA, Mimecan, Heat shock protein beta—1, Vimentin,
Peroxiredoxin—2, Interleukin—1 receptor antagonist protein and Lamin A. The change of Hsp27 Peroxiredoxin—2
expression confirmed by Q-PCR and western—-blot was consistent with that detected by 2-DE. Conclusion The
mechanism of Danggui Niantong Decoction in inhibiting the inflammation of RA synovial tissue maybe associated with
inhibiting the signaling pathway of inflammatory response in local tissue, protecting cell structure, and inhibiting
oxidative stress response.
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2 XIB E 2675 & (rheumatoid arthritis, RA )& —
FPLASR B 51 Jl Rl ZH UM S RE 28 o T BRI
H B et pchn, TEfaE ANKER, R2iRKZK
W BEXMER, AR RO R AT, iR RS, HA
BommEgkE, ottt EINEREA N1 % ~2 %,
BRI 5 %, FRIE &MU KR AT 2200, F
54 0.32 % ~ 036 %. PAMLI AR, FKIE S
HRBOR I 400 ~ 500 J7, AP FHAD A E BT
KU, YR RA AU, 205 KT
ERTS N B e/ A e P (S VR E PR P71 DR
RA BV FRLEE i AN B, DA 92360 R I FAR B 3
% 4% ¥ FF 7 (heat—killed mycobact erium tubercuolsis
H37Ra, Mih )i T3 il SEB MO RS, I
THAEBERCHL UK FI BT ROR L . 48 RA BRI LS
AR T B R 2 2 22 Rk s P ik
e, LUHFRE] S RA 78 HH OG0 HE 1 BT A 2 U4
FERIRE R, RS IHRI6TT RA AT RERY
I3 AL

1 ¥R 5FHE

L1 Pl s YRR A JENE 15 g,
KRR 15 g, XHE 15g, B9 g, FIE9 g, BiA
9g. HHEEOg, BEAROg. HH9e EHI6g WS
6g. ANZ6¢g. THiR3 g, W& 3 g, FIAR3 g ZHf
WEME T EREh 2, SR, B 2GR 30 min,
U 12 f5 K, R 30 min JEUEZYE, PR
8 fE B /KA 40 min, £IUE, BIF 2 Wk, W45
4 CHRAFo (EFIRTIN: 2 37 C.

1.2 Wk [EAH pH B EE T 25 (IPG dry strip pH4 ~ 7,
24 em) } TPG 22t Bio-Lytes+4/7, 3 [ (GE)
2wl JREE . ZE IR (DL-Dithiothreitol, DTT)
3— [(3- JIH Mt e N OB )- =2 B - YOG R (3-
[(3—Cholamidopropyl )dimethylammonio]propaneswlfonic

acid, CHAPS}, | — %t 5L i# 2 44 (Sodium dodecyl
splfate, SDS). —JRILZASEMLE (Tris base) . MM
Fg  (Acrylamide, Arc). H X X N M Bt B%
(Bis—Acrylamide, Bis) . H2fR. ifnfes . wuCLmt
Jf¢ (Todoacetamide, TAA) . #"¥ph . Hil, &ilk, 3%
[E Sigma ONuElE s BRACERER BN . ToOKEREREN . H
WE . AHPREL . M. KRR . BEIREN. TRty I
PROrHTal . B AT 2 g A Milli-Q KBS o TRIzol
WAE . H Y Transfectamin2000, [ Invitrogen

O] SEEE P E B PCR(Q-PCR)S W M i I
AR RA R BT, R ARG 5
Fexeidin g . Q-PCR G & . Quantitect SYBR Green
PCR Kit, KR#EFAEY A A RIT HSP2T £ #T
( Anti—-HSP27 antibody, ab3549) . HPi Peroxiredoxin
2 247 (Anti-Peroxiredoxin 2 antibody, ah59539) , %
& Abcam A#]; NZMR B -actin —¥0. FPi I,
FERRA, B, 3£ Pierce 4],
1.3 &% IPG-Phor [ ZISEHIRAAL . FEHHIKRES
(GE Ettan DALTsix, 26 x20 cm) . LKB-MpltiTemp II
RGP KA . 33 3 4 A (UMAX PowerLook
1100), FE GE Awl; BRI PDQuest 7.1.0
B, [, BIORAD 2 w); Milli-Q #4iK 1L,
EH Millipore NG Voyager-DE STR A, EHE
Applied Biosystems 23 ) 5 I il = #0200 HL, 7 [
Beckman 723 H] 3 SpectraMax M5 ZIReBEAR AL, 32 H
oy FALAR A ]

1.4 Jiik

1.4.1 AP S R AL S (1)Mib 35551
(T4 . MERRFRI Mtb 60 mg, A & R I 25 19 BiFek
W, TEJCH AR T S8 P, Al Mith A6 K £
R, RIFEIMAD T Y, 5 Mth 585 9l
FOTIRAG, BHE, BRI Yh vk B B0k 5
mg-mL™", REZIR R AR B B T e,
2 HyEhids 5 =@ b, 1 Mib— 5" PiliR S 587
REWE, %M. () RBBHER K TS Mtb 353
e SD R BT E 7R U E A% b, Bl RSB
K, VA5 % OBEHTE, RIS TE R A KT i 4
Mtb i 5510.2 mL, FEHE, 2 EHTE SRR B
SERROL, By IR A

142 74 SD KRR, HRBHE (160 £2)g, hI&HE
WS SCXK[#12011-0015, Ry AL K285
g ARAE ., BEHL A 3 A, BPas xR B
M. YIRS, B 10 H

143 82577 SIAER NS Mib 24 KIF
HH G4y, BXig YHHRD 11.34 g-kg!, =
FIXTRRZH | BERIZH 25 T SR IR RRZRIRK, 1% 4L 28 d.
TFLIRE 28 KARWKLAZE 2 h 5 KR FREF AR AL HE
144 HEE R MG B SR R A S
100 mg ZHZ3 00 A 400 wL 2@ (8 mol-L™ JR
2%, 4 % CHAPS, 0.48 9% Tris base, 40 mmol L
DTT, FHEFIIA 10 mmol- L7 ZEH LRGN TR 2
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i, BERZYR 60 min 5, FEMGEEOHLTLL 4 C,
15 000 r* min™ .0 60 min, B 0%, BUbEA
2D QUANT & @ il i e i, AR
FWAT.

1.4.5 X Ji] % B B 3k (Two—dimensional Gel Elec—
trophoresis, 2-DE )/ & & H i ¥EH 24 ecm, pH 4~7
T4, BUSTE AR 300 pe B A SRR
ZEP (7 mol L' JRZ, 2 mol L7 Biflk, 4 % 3-
[ (3— I 4 PN 36 ) — B O 4 0 -1- 9 B R
(CHAPS) , 65 mmol* L™ ZHigiHiEL(DTT), 0.2 %
PIMERLART, AR eRA . SRR
450 pL, PEITECAREKIL; RIEWIRARBERSE
RN RS, IHTHRRE,; SaRETEWRGTHE
17101 ) SDS-PAGE HECHLIK ; HIKESH )5, KA
JE A B AR AR Y oy VA T Y

1.4.6 BEICEG 34 A UMAX PowerLook 1100 i
SHAFAGREUE S, PDQuest 7.1.0 A0 k171K
BN, IANZS PN B e rh e B — HeA o S 55 i
(Reference gle). XJHLArHrASEys 3 AHEERS, HLHGE
NS 2 5L B B SR R S S i o B e B
A, RN R AR 22 5 A e . DRI EE
JEARXS TF25 PO B Z AFfE 2= 5, Q7 I3
BRI ST A AR R s AT 22
1.4.7 NS MALDI-TOF ikt W k2
SEASMER YR A 1.5 mL Ep B, &5l
100 mmol + L' # NH,HCO;(pHS8.0)F-ff . Z &K |
B EO TG, A 10 pL W F 20 & A (2
ng-pLt, FH% 9 % ACN f) 40 mmol - L' NH,HCO, %
fi#) . 37 CiIRIH IR TIRIORAEZE 4 ~5 pL 5,
BU1 pL & ZIKREP A 55 pL & 10 mg-mL?
o— FHE —4- FRIL R (R 0.05 % TFA Al
50 % ACN B ICH IR A mire Tz i ik 1,
=3 BTG F Voyager-DE STR i i AL #E1 743
Bro B 45 3 PMF £ 45 FH Mascot %4 % (http:
/lwww.matrixscience.com/) fifT, MRLMBWT . K
L, BREEEGD)(Feir 1| ANRYINLE) , et 2wt
fb, FEiRZ: 100 ppm.

1.4.8 SZH}2¢ G it PCR(Real—time Quantitative PCR,
Q-PCR)SZIRIIF 22 57 o5 1 Jedi AR & Ui Il 13 45
PRPCHUA LG 3 2 BRZH 245K i L RNA, 7EE
fn 20 pL () DEPC 7K ¥ f#, HU1 L 57 B T 4%
&, HAR RNA F -80 CLRAF. RJ5H AMV i 5%

Wil AT AF N JE R RT(10 WL AR Sss, $ ik %
WA S BRI R AT o SR DA FE S R iR AT
Q-PCR [, PCR MW Z5H G, 434 PCR % fif il
2, BAFEANEE 3 AEATILIFER 3k, SRR
FRKFELIBEZRILHE GAPDH fE NS IR, HESEY
() SACT AEIEA TR

1.4.9 R EFIEE: (Western=blot) 35 4iF ] RIPA 2
fEREEUS N B SRR R, B R I o
B, LA B -actin fEINSBE, JBAE 5 %R NGB 46
e 60 V HLUK BB, JSTE 12 % RINMEBENL 5
B 100 V kSR Kk E BRI L BRI
#% % PVDF Jf, 3% 100 mA 2 h, FEH 5 % TBSA
RS TR B 2 h, A1 : 500 ~1 : 1000 HifKE )
W, Y E G, ECL AL A e, AL H
53,

L5 il ik FrAsss 3 8 « br i 22
(ves)ZoR, FH SPSS12.0 AT 58404, BERMAT
HIEB A H 2257 . Wi BRI M REAR ¢ 46
5, LA P<0.01 NESAGIFE L,

2 #R
2.1 WBERHL Ik AT ah i LI 1, S IR RRAE
FEFIZH | SIS 3 2H 4 B 5 R ) B s Ha
ERYLIEIE, EUGIERT, AT AL T, ER
BE s otas, EMAHFFT, E 3 IRERNER
SEIRE KRB, 3 4 EE RS o347 5 25 ki 2]
1016 N2 FREE S o BRI 1 5k 2s FXT R L ESAE h
SR, HAh 2 AR S SREICHE, [HABER i
BB S 5SS F xR, 5&5% R E—%&
1 BE S AHVC LY o [ — R o, DERCEs SR R
3 IRER B BE A VC L 43R 2490 90.84 %

e S ]
e s | ST
et e PP 23 o
S 5 3
T o fov e
' e A v . R 3 ‘ LAY 3
23 AR IRER BRI B RE RPN

B 1 &4 RAKRXTRIRALK 2-DE BikE
Figure 1 Two — DE analysis on articular synovial tissue in RA rat

with intervention treatment of Dangui Niantong decotion

2.2 FESEH RIS BT A R R L B2, &
AU IR, HEB At th B B 22 5
M A RBERL, [FRH L Bk 2 D 2Es 0, HA
R 2 L R ER A 94>, FEAR ORI AR TS
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P18 B R 3T T > VRt i A T RS2 iR R
4 Ay SHEHEASE AR 5 A, Gl Bk e
FEAR 8 N (Hhgis 6, 7 fAR—EAR) . &
BULAINS T8 IO BRER 94, T S 490 007 2HAH
XF TR AYZH bR A 2 BT ALHE : Myosin regulatory
light chain 2, 40S ribosomal protein SA, Mimecan,
Heat shock protein beta—1; F5#AYZH A XT T 25 1 6 HEZH
VA, TSR AR T A
5. Vimentin, Peroxiredoxin—-2, Interleukin—1 receptor

antagonist protein, Lamin A,

®1 FUELERBHEARER

Table 1  Protein mass spectrum identification results

Spot Proteins name Accession No. Gene ~ Score ~ MW(D)  PI
1 Myosin regulatory light chain 2 PO4466  Mylpf 143 19071 479
2 40S nibosomal protein SA P38983  Rpsa 70 32824 4.80
3 Mimecan 062000 Ogn 87 34333 552
4 Heat shock protein beta-1 P42930  Hsphl 143 22936 6.12
5 Vimentin P08670  Vim 92 53652 505
6 Peroxiredoxin-2 P35704  Prd2 71 21784 5.34
7 Peroxiredoxin-2 P35704  Prdx2 65 21784 534
8 Interleukin-1 receptor antagonist protein P25086  1llm 61 20282 642
9 Lamin A P48679  Lmna 66  T4139 657

2.3 Q-PCR }: Western—blot 33 iif Hsp27 } Perox-—
iredoxin-2 £ik UL 3, &4 Q-PCR M Western—blot
TE mRNA 7K FF14E 17K 5T Hsp27 (Hspb1 ) A Perox—
iredoxin—2(Prdx2 ) FIEHA TR IE, KB H LB
5 2-DE 25—, R Hsp27 7ERERIHRIN TR, &
M EHR IR , HRBKE g, Ha X
BELH4Z3T o Peroxiredoxin=2 )ik fL #4415 Hsp27
AL o

3 itig

LR A S A EROTRD (BRI,
ITER, A, PR (@, £ FRIML
TRIE, DASEBRIE . 5. K=AO0 3, i AE F X
PO, BRIEE TR E MR RA B FH . AU T
2-DE BY&E A A A0 R T 54 8t RA T
i AE B AT REBLIR . WFFRERERM, ISR Gy 7
J&, RA FESZ T I 2 p) — S 1 R koK
R A AR, 4 FE Myosin regulatory light chain 2,
Heat shock protein beta—1, 40S ribosomal protein SA,
Peroxiredoxin—2, Interleukin—1

Mimecan, Vimentin,

receptor antagonist protein, Lamin A, £33 X} FALIESE
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Score greater than 61 is significant, P<0.05
E2 2-DE%S 4. 6 MEARMAMAHKEERE MALDI-
TOF-MS RisglEiE

Figure 2 Screenshots of magnified protein spots and MALDI-TOF
— MS peptide fingerprint of number 4 and 6 in 2-DE analysis
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5 2-DE 2R — 2

Myosin regulatory light chain 2 J2& JLEREE 1 2 AL
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] |cm K

PGS EGE 2013F 11 A% 24 5% 6 B

*569-

A

E 12 B Hsphl E 25 Bprdx2
£l £ 2

£0.8 %

£ £ 1.5

20.6 =

g g

204 e

;;1;0_2 '_i 0.5

ZWEAXIA BB YRS XA B YRS

B

Anti=Hsp27 | S S— —

Anti= B ~Actin -q

ZPIE BRI SRR

Anti-Prdx2

A. Q-PCR B&iIF; B. western—blot J&ilF
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Figure 3  Expression of Hsp27 and Peroxiredoxin—2 in blank

control group, model group and Dangui Niantong decotion group

SBNER AR, BEINAITROR R4F. 40 S ribosomal
protein SA J& 40 S ZMHAL B i fFfa € Iris 1,
1E RA FIBFFE FPoR ILARGE o (HIERFSE A Bz E A n]
YEN laminin B9S2 M, 762015 JE TR 206 B 21 Ui )
A0 M A5 5 e ol B P A 3 AR Y. Mimecan
TGFB-1 8% TGFR-2 &5 & W LIARH K, ik, 7
RA BEJE R P R E 2R, X EA KEMREY,
MR 17 FE 0% il Mimecan IR, /R HLAE(R
PEALOTE VER o Vimentin & MR PR 22, 1645
FilE L B A C R B e R A ik, 5 RA AR
PHGE R Z, HATE N ZH RA B 2452 —1,
Peroxiredoxin-2. Interleukin—1 receptor antagonist protein
1E RA FPIYAEAL B A AR IE FpAG B2, 3y
JE RA BRAEA S R EEZ 010 A wrse
KW, Lamin A 5 RA KREY], EBLA)ZMEZEL
BURIY, AP ZRAZIEN ML 4R, sty it
SCEAER, P ESR OB EA A, ZEAREBRIR
SV LAY 2257 2450 DNA, SR 25028 R M
FENHATR, (Teb-Fi g,

i BRIk, ARRFEEE R A Y S R ] RA
T T ER) o B SCE A P , Hen] BEAILAR (4% - (1)
AR RAE SV A5 il % (Interleukin—1 receptor
antagonist protein, Hsp27) ; (2) & ¥ 4 Mg 25 ¥4
(Myosin regulatory light chain 2, Mimecan, 40S
ribosomal protein SA, Hsp27, Vimentin) ; (3)#il 4%

A6 8 5 7 (Peroxiredoxin=2 ) o AT A5 78 24 4k
T 5 P 25 75V AL R AL 1T A SE BiE
i, A MNGr KT A TRERf AN P 2 5 ) e L
TP B3 VR FHAIL R 2558 it Ty vk 2 ki
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