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BAFF-BAFFR L5530 125
PeFRPE G 1 R Y G e IR W S A5 245 H -6 -O- A R 1 1 H

BB T, BInERE, PMGRRE IR, RN, H

WE HEB WEERMEXTRAA) KESIEA R 58
FE B Ik 40 B 300 3 R 7 ( BAFF) B H & ( BAFFR) K728
LA R AT 216" -0- R BARR AR (CP-25) X H W w ., ik
FATEHERAETH SRR AA SR KU B TEF4 AA
20 .CP-25(25 50,100 mg/kg) 4 . FR & 8E M4 (0.5 mg/kg) 41 .
EASH (50 mg/kg) 4 ATZHH (50 mg/kg) 40, &G 17
~31 X%75, ELISA gl SME I BAFF /K5 ; G 2H 44k
e FEHHAR (Q-PCR F1 Western blot gl CP-25 %t g
JIE BAFFR RIX SN ; Western blot 1k 6 il it Ak e 88 SR 5 A
FHEEEF 2(TRAR) M RE, BR HIEFHE,
HRAEL N (DY) RAEFIHA (DI6) (RAE FIEHI (D23) K4
AF G2 % #A (D30 ) A K R 0L & BAFF 7K Y& #IJ8 Aif BAFFR
mRNA BB EFAXHH M. 5 AA g ILE, CP-25 (25,50,
100 mg/kg) AP A 2580 BT V8 AA KERJEiE BAFFR mRNA
FIEHRIK, (K5 BAFF 35, K BRARNE 20 M TRAF2 R
BAFFR & 3k B EN, CP-25(1 x 10 ~° mol/L) B B &%
TRAF2 } BAFFR B MFRE, &it CP-25 RERIERE
VT ER T RE S HAMH AA KB BAFFR Z{k K TRAF2 55
S FRIBF R

| AT 45 R 8T 48 ; CP-25  BAFT; BAF-
FR; TRAF2

PESES R 67

NEERER A XEHES 1000 - 1492(2016)05 - 0643 - 07

K RIB M52 ¥ 4 (theumatoid arthritis, RA) &—
T LA 619 BB P RAE N HRE , LAYE RE R e F ALY,
BEASBUREERMZE T ENEM, BHREgK
HE R F (B cell activating factor, BAFF ) & &g IR
FEHFRBRRR R Z—, BERIE TR sS4
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BT H:ERA AR ¥ESWHTHH (45 :81330081 81573443 |
31200675 )

{EH B0 H R R RS IR B R AT IR E A H B ESL
TRE ZURRCEHYHECE L, &8 230032
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cls - S

A B WA PR IS8 . BAFF XtF B i
B4R - EENENTEOARE T, AT
VAV A R MIE R YRR . 7E RA BEHY
L7 FE T 2 KM B BAFF 7K 188 55 5 S0 35 Al
BB~ & B, BAFF 5 K3k {03t T MHIRLE , 12
7~ BAFF 3t AP RE{E 3 RA MY RAE KR, MIEIR
L F#H 3 A F 2 ( tumor necrosis factor receptor-as-
sociated factor, TRAF2) B TRAF G H ETE A Z
—o B %8, RA BB SN E M A A AR BE
TR GREAH BAFFR #l TRAF2 mRNA %55
BB, BN RANAERBA RS RRIEW
BAFFR j#if TRAF2 258 T 04 1215 5@ B
HR, RBERKFEIRRABEI RN OA BT
(total glucosides of paeony, TGP) fp i 1E M 4345 24
# (paconiflorin, Pae) #E4T T S5HBH5 , & AL T 7 8Y
EHERR Y - A2 E-6'-0- K B BRIk (CP-25)
L B A 7 57 R BRI 6 & (adjuvant-in-
duced arthritis, AA)#EEL, Bi%H BAFF F1 BAFFR 7£
AA KRB B2 P B 2R 46 LA K CP-25 Xf BAFFR Al
TRAF2 FRikWIPEM

1 #WRERE

1.1 ### SD KK, HEE, (180 £20) g,SPF 4,
W ZHERKEZREY PO, TASYIERET
TYER KELR Y P .OREFRED, R4
(REEYHGSHRFARFITELA, #Hf5:
20123007) ; TGP ($&ER B AT, AT £ 56
—ABEHEHE LTI B R S PE 1Y 2y ) ; Pae; CP-25
(AR bRt dif KT 98% ) ; CD4SR KIEHT
& ( 3£ [E eBioScience A ] ) ; H IR BAFFR —$i( 3£
[E Santa Cruz /7)) ; FITC-/NRFL S — 1 ( £ EH Pro-
teintech > H}) ; PV6000 i F i 4 %1% & .DAB &
BB HAE(PEPEEREPEARGRAA);
BHEECL A aRlNae FRFEMNE(XE
Thermo Scientific 22 H] ) ; 9784 1% 7| & ( 32 [E Promega
2F)) . PCR BI¥F%): BAFFR F.5'-ACCCAGCAG
AACCAGACACTAC-3",R;5'-AACGACCTCAAAAAT-
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GGAATGT-3'; GAPDH F: 5'-ACAGCAACAGGGTG-
GTGGAC-3',R:5'-TTTGAGGGTGCAGCGAACTT-3',,
1.2 KR AA RBIPFIERSEA HFRAHSC
KBKIE L b, 5EEXKEHGETETEIRS,H
i 10 g/L 52 4 3 AR 77 ( complete freund adjuvant,
CFA) , FER SD KRAE R ENES CFA 0.1
ml R, & XK N DO, EH K BREEYLT A
B 40 CP-25 (25.50.100 mg/kg) 4 . FF & e s
( methotrexate, MTX) (0.5 mg/kg) 2H . TGP (50 mg/
kg) 4, Pae (50 mg/kg) B, 7 W IEH H, CP-25,
TGP Pae % 10 ml/kg AEBEF L, B X 1 1K;
MTX #8810 ml/kg REEF A, F3d 1 K,

1.3 ERNERF®

1.3.1 AAXABAEAIL WEKRBREG,BIE
H AT JRER A R AE R RE LA B 4 B R BUE AR, B AA
RRALSY R RAE RN (D9) \RIEWTEA(D16) (RIE
B UAHA (D23 ) DA R RAE G (D30) 1

1.3.2 AA X & %ME & BAFF KF %fH ELISA B
53 BITERAEAS [ A3 ( D9 D16 . D23\ D30) 46 ] AA
KESMA M BAFF K254k, 76 R R AT AA
K BUBERBKEUML , 8 & 1 h J528.00(3 000 r/min B>
15 min) ,BRANE M FIEH , - 80 CHRIEREM, R
ELISA &30 & I & 5 BAFF /K,

1.3.3 AA X ZJ%8 BAFFR 2k AR MK
AR 43 BITE R AE AR FBF 7 (D9, D16, D23 . D30 ) 45 i
AA K U8 HE BAFFR ik, 76 R0 R F B3, %
AA K EURR B S SUEE A 1 Ah B, BOCRE A B 1 A 4 B
A2 182 000 r/min B5.0 10 min B 75 A% A 40
M, FEMA 100 pl MR, INA CD45R BAF-
FR —4ii, HiZ A MFE R4, 37 CHF 30 min
J&,2 000 r/min B.0> 10 min, 3 FIEW, NA 100 wl
PBS &, A FITC dRic i L E BT SR P 36 — 91,37
CHEE 30 min, fIA 300 pl PBS TE, FHLKMI,
1.3.4 AA X R 0e8: BAFFR & & %5 ML 2405 5
o HRR A YRR RS P AR R R
AR BT BAFFR ZE E#ik. BUKRARAE4H
L ERE RERY o B KL 4 AHEEBE
J5,3%H,0, 8 F/KIBE 5 min BTN EELER
LY. 7/ BAFFR —31,4 CREE 2% ; PBS it
Y5 @ 2 1gG Hiik-HRP Z B {k,37 CHH
15 min; PBS Yk b il DAB B B, HAKE
e WK BER B R B, PHEED R RS 60
Ko FIRBAMENT LK, SRE 200 fEHEFEK, F
Ff Image-Pro Plus 43 5%t &4 b H G ie AL 42 £, FH

PRI BT E B 54T, W2 AR ZH 4 BAFFR 2§
P46 -1 6 % B ( mean optical density, MOD) {H
JEHFTHRIT2E W
1.3.5 AA X & MAE BAFFR mRNA 7K-F % 4054
EHAE BRI A RNA, RV ZRAFER
8RN & P AR IR, R Q-PCR B4 I A8 A
BAFFR mRNA 7K ¥324k, WS H A GAPDH, X}
P8 45 B R F AACE B AT 407 o
1.3.6 AA X #J%3 BAFFR % & & TRAF2 & & %
oM EAREE A4 2 (RIPA - PMSF =99 :
D, BB EHEH, B 15 pl HEARK EFE, SDS-
PAGE BERCHIK B E L, LK B E O ZE PVDF
B AE S 5% BB R 93 TPBS i E B 2 h, Bk
A% BAFFR TRAF2 —HIH BB (KE 1 :
400)4 CH# , K BMA L : 40 000FEE B IR 1T &%
R SR E 2 h, ECLIAFIERE,
75 R A Image Quant Las Mini ¢ 18 RS
%, R F Image] BAHEAT AT
1.3.7 CP-25 4k $h2f BAFF 449 K S0 08 0 e
BAFFR #» TRAF2 & & ¢ £ A i ¥h WIEHF KR
JRR B f S0 B0 2 35 S0 B G O 7 A o & R B
782 000 r/min B0 10 min RS E MM, S
10% Ji& 4 I 7 ) DMEM 25 240 e, PR B3k 5
x 10" A~/ml, 46 LR, Sl 1 ml YRR . 4
FIF LPS K BAFF Jll A5 A 4 i ( LPS 28K 4 g/
ml, BAFF &3k i 500 ng/ml) , [B]AT45F CP-25 (4%
BE1x10°° mol/L) ,7E 37 °C,5% CO, BLHIFET
REF% 72 h B RE 4 fui#E 1T Western blot SE36, il
H BAFFR 1 TRAF2 % £k,
1.4 SitEAabE  SRfH SPSS 19.0 34 #17 447,
BAELL x =5 R, AR B RAREEFEZ S0
(One-Way ANOVA)

2 R

2.1 REAFEME AA XRBERRA KR
RIGH 1 d, BRI B K ; D7 ~ D9 BB R
W J2 T B BB 5B, D14 ~ D16 M B4k % 5 48 . SHl J2
TN ROR A 22 R MR YT b ik, BRI B R
SERFHE T, UE RIS T BB, BEARAES W H
B D21 ~ D23 gE &P 4 SE R B g, KRR JTUR Ak
JE TR IR , B TR T MM, WU K BB UK 2 R
2597, Bk D28 ~ D30, & JR K 5637 B Bk FF 4R TH AR
BT M % 5%, WH K BIB™ELE T iEiR, CP-25
(50,100 mg/kg) RE 5B 3& W 4% K B4k & Il 2 JTCR ik
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B, B E KR RIES TR WA 1,

Bl RESES AA XREMBAKE CP-25 B2 1E
A IEHHB.C.AA ;D CP-25(25 mg/kg) s E: CP25(50 mg/
kg) ;F:CP25(100 mg/kg)

2.2 REAFHE AA XRSNE M EF T BAFF
KFEA  ELISA B4R ER, 5IERH L, RAE
S (D9) AA RESMA M _E7E# BAFF 7K V-8 i
WS (F=1.990, P<0.05), RAE®HA(DI6) . FHi&
H1(D23) (R MEH(D30) KBRS A ML T ¥ BAFF
KPETIERKR HERTHITFEL . WE 2,

0.6
*

04 -
o
6]

02+

0.0

IEHE D9 D16 D23 D30

B2 REFFRE AA XKBSNE M EE K BAFF ok Ei54)
HIEWHLE: " P<0.05

2.3 #ERFEE AA kX REAE BAFFR Rk %
 HRMEARGERE T, 5 ERE L, R
(D16) KIER NI (D23) K A SEEMMT (D30) AA
KB BAFFR 323501 5[ F(D16) =23. 350,
F(D23) =5.502,F(D30) =82.285,P <0.05 ] ; R4E

BB (D9) AA KB ME BAFFR Rk A T tas,
HERIGIT¥E L. WE 3,

A B

2500

O Ed4
W AAZ] .
2000 -
=
peis)
1500+
~1000F
=
500 F
0
D9 D16 D23 D30

B3 REFFERH AA XRMAE BAFFR RixEH
A BERSERZL; B IEH 4 ;C.D9;D: D16;E: D23, F: D30; 5IEH
ZHEE: " P <0.05

2.4 CP-25 k4253 AA KB AEAE BAFFR £k
=ap- A

2.4.1 %EBANERLN HEBALEEY AT,
MM B4, BAFFR EXRBEEHB6., &1 E
7N, IEH 4K BB AE BAFFR k%% ; 5IEF AR
ELEL, AA 20 K B4 AE BAFFR ZRikB B3R, CP-25
(25.,50.,100 mg/kg) 45 2 J5 P& (R J4 It BAFFR & ik
(F=40.570, P<0.01), WE 4,

242 QPCRZR45# QPCRERER,SIE
HY A, AA KRS AE BAFFR mRNA 7K i 2%
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BB (P <0.01);CP-25(25.50 100 mg/kg) 45253
REAS [A) 72 BE I K BRUIBLIE BAFFR mRNA /K3 (F =
39.342, P<0.01), WE S,

5 —D . - F < T
i G B ]
40 r %
#H
ig 30 "
ﬁ i H
‘;;:'
=20
w
=
=
@ ot I’“ I”
0 —
A B C D E F G H

4 CP-25 3% AA K RISAE AL BAFFR 33500200 %200
A TE#4;B: AA 4H;C, CP25(25 mg/kg) 41 ; D: CP-25 (50 mg/
kg) 41 ;E:CP-25( 100 mg/kg) 41;F: MTX (0.5 mg/kg) 41;G: TGP (50
mg/kg) 41 ;H: Pae (50 mg/keg) 4 ;1AM BB S ER AR * P
<0.01;5 AA HIbE P <0.01

3r %
P
)
=
=z [
p

i3

-4 #H
E #
e IF
5 " > l
) |

0

A B C D E F G H

E5 CP-253f AA KB BAFFR mRNA 33X 24 0

ATE#4H:B:AA 4H;C. CP-25(25 mg/kg) #1; D: CP-25 (50 mg/
kg) 4 E:CP-25(100 mg/kg) 45 F: MTX (0.5 mg/kg) ;G : TGP(50
mg/kg) 24 ;H: Pae (50 mg/kg) 4 ; FIEM A LA * * P <0.01;5 AA
HHL# P <0.01

2.4.3 Western blot Z R 54 K Image J 344
X} Western blot &5 Rt 174047, LRLERE R, AA
RREIR FUBLE BAFFR R EHHBEH (P <
0.01) ;CP-25(25.50.100 mg/kg) 45 245 A~ [5) 72 B %
KRB BAFFR #£3A (F =928.337,P <0.01),
WE 6,

F G H
BAFFR — e @~

-aCHN e i c — — — — —

4~

K 3t

V]

BAFFR 4 [ 41 %

I_H
0

A B

C D E F G H
6 CP-25 3} AA KERAFA L BAFFR EHREHZIN

A IE#4;B: AA 4;C. CP-25(25 mg/kg) 4 D: CP-25 (50 my/

kg) 4 E:CP-25 (100 mg/kg) 4H; F:MTX (0.5 mg/kg) 4 ; G: TGP (50

mg/kg) 20 ;H:Pae (50 mg/ke) 20 ; HIFE B 4HLLEE: ** P <0.01: 5 AA
HHAE™P<0.01

2.5 CP-25 {k5h3¢ BAFF Fl B #9 KX 5R B4 AR 40 AE
TRAF2 1 BAFFR EQ RiEH &M  Western blot
R B8, BAFF HIBUS , M AR 40 . TRAF2 K BAF-
FR EEE X B E;CP25(1 x107° mol/L) 424
J5,TRAR2 EEZ B ERM(F =355.522,P <
0.01) ;BAFFR B E KRB ER{L(F =9.801,P <
0.01) , L7,

3 itig

RA B—FhEZ LS HRERER A EN A S
R, LR M AN E . B9 &M, U T.B
WE AN E Rk ERTE RA kA R BPES)
HEEAEM ., TGP J& MAT 25 FR R B A R0, e
FEW SR Pae, TGP ] LI 22 24775 LR BB
BE5 510 B 15 Ak, 325 0 5L 2T 4 ¥ 40 g ( fibroblast-
like synoviocytes, FLS) @] EP Z{&-G 25 H-cAMP {5
S AW FLS S5, 706 3 40 B A &1
WHHE F-o HIFIRE E2 FHME T 74, 0 5T
PG5, RS AA KEAHBIYE T 40/ 1/ 8 Bh i T 40
W02 FUBIYE T 400 17/ 8551 T 4 F4'° ; Pae
B % 0 5 G 8 H-AC-cAMP(5 S5 S @ B, T {2
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B7 &5 CP-25 3t BAFF R R
K FRBRBELHBE TRAF2 1 BAFFR & B 3R3A MM
1: % BB2H ;2. LPS(4 pg/ml) ;3 BAFF ({500 ng/ml) ;4 BAFF +
CP25(1 x 107% mol/L); S5 Xt ARZH b 4. * * P <0.01; 5 LPS 4 Lt
B.™P<0.01

KRME T IL2 #1 TNF-o, I L HBE T L4
1 TGF-B, 34 CIA R B kB 40 Mudg5d , e i
B RREERE KT, A% BAFF/BAFFR ik,
FE 95 BAFF/BAFFR /5119 PI3K/Akt/mTOR
SR ATIE Btk E A shaet'!, cp2s B
Pae Z5H | 6 {7 320E 55 HE R TE B 45 4 1 6 T 15 21 Y
BRE Y AR Y, L AT PTR BR : CP25
o %t ) I B Pae A B B3R5, CP-25 HOMR ik
T Pae, JHR18 T Pae, 4G F Pae (LI EIRTF
KF) . ALWBINET AA B 45 R R, CP25
RARAAZE B W AA KB R T B 46 5 S
SN (S EAR R R ) . FEMAEER |, #3T CP25
Xt AA KB ENGITE R U R T RENLE . ABFRE

B kP SMA T CP-25 B B %K AA K BAFFR
] mRNA 8 3Rk, K TRAF2 {5 54 FREH
Rik, & CP-25 W EIE 1T 7 BAFFR & TRAF2
e T RERERGEM.

BAFF ZMESH LB RIER FZZ—. 1fEAH B
WEE MU AE TS A F, BAFF 1& M) RE 0 LUME# B
BRIt B KEARATETE . BAFF £ RA B %
KT RERIK, H B X BAFF K E 5 T I 7F
H BAFF /K, AA K BB E I 40 i e 58 4R 40 g
o BAFF & 3% 35, €78 BAFF 1] g 5 ik L 40 e - 4H
NMZEEES NS THREEMAMES T HEH
MG LA LhAE" . BAFFR % 3k F4hE AT
12 B 40K, I3 33 7 3% 5 % % B F-«B ( nuclear
factor-xB,NF-kB) &% , @1 FiAHTRAT-& Q5% B
W e TS, ALIEEREY: 5IEE KR,
AA R RFERAE BRI HI( D9 D16 D23 \D30) , 4t
JE|Ill BAFF 7K F-3¥8 55, J% )k BAFFR mRNA REHAFE
kTN, 3878 BAFF/BAFFR IR H RIAAIRES S5 T
AA KRRIEM R L KR, KRG T CP-25 BB [%
ik AA X4 AE BAFFR mRNA R&E HMERRL, R
CP-25 Ml 4 AE S M 7T fE 55187 BAFFR R iXH
Ko

TRAF ZRIRFEMIE R FEH F 55 SRS 1S
538 B P AE A0 4T, BT AT ST NF-«B & INK {5
SRS, A AEISEE b T B E R L R A
BT s/ H T R B EEAEAD" . TRAR 4&
H TRAF RIGEEM A Z—,5 5 NF-«B dEZ M8
BRI R R BUA T, 5 B RS A A AR
SHACFPUAF=E R EYIBR R . MM IR 3K
2 BF B, TRAF2 K854 T Iif NF-«B #55% H -+,
BG4 81 NF-«B {55 38 2%, (R gE M P T, A
i S ol 2 17, A 2 B B e e g kB, BF
7% 2 00, TRAF2 7& BAFF-BAFFR K F ¢ {2 5@
B VRS R B TE B AT L 9 fh R T RE
HAHEREEN . LTRESERER, SEFHLK, &
Ah BAFF I35 , MR 4H i TARF2 28 1 3Rk B3E
Jim; CP25(10 "° mol/L) 4524 J5 , TRAF2 & &1k 8
W%, $27R CP-25 A g 1 41 # BAFF-BAFFR-
TRAF2 5y FES AT B HMEIIRE, RIEDTR s
EBEER,

LZiEETR,T. B KEHETIER ¥ 5 RA K4
EBEYIFFR . BAFF ZE4E 7 Wk 0 4 A7 TS 15 1L
WS BAEEEEM, CP25 fEA—FE AL
PERR 254, 6K B AA B B A T VE A, HALHI AT
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feEH MH AA KB E 408 BAFFR £k UK ation of fibroblast-like synoviocytes through suppressing G-protein-
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Paeoniflorin -6'-O- tosylate ameliorate the immune response in adjuvant

arthritis rat through BAFF-BAFFR downstream signal molecule
Xu Shu, Wei Fang, Jia Xiaoyi, et al
( Institute of Clinical Pharmacology, Anhui Medical University, Key Laboratory of
Anti-inflammatory and Immune Medicine, Ministry of Education, Hefei 230032)

Abstract Objective To observe the expression profile of splenic B lymphocyte stimulating factor receptor ( BAF-
FR) in adjuvant arthritis( AA) rats during the inflammation course of arthritis and the effects of Paeoniflorin -6'-0-
tosylate (code; CP-25). Methods AA rats were prepared using complete freund’s adjuvant and were divided into 8
groups randomly, including normal, AA, CP-25(25, 50, 100 mg/kg) , methotrexate (0.5 mg/kg), total gluco-
sides of paeony(TGP) (50 mg/kg) , and paeoniflorin(Pae) group(50 mg/kg), and treated these groups from d17
to d31 after preparation of AA model. BAFF levels in peripheral blood were detected by ELISA; the expression of
BAFFR during the inflammation course of AA rat in spleen was detected by flow cytometry. The effect of CP-25 on
BAFFR in spleen was investigated through immunohistochemistry, Q-PCR and Western blot. The expression of
tumor necrosis factor receptor associated factor (TRAF2) in rat spleen were detected by Western blot. Results

Compared with the normal, the levels of BAFF in serum were increased in d9, d16, d23 and d30 AA model and
the expressions of BAFFR mRNA and protein also increased obviously. CP-25(25, 50,100 mg/kg) could decrease
the expression of BAFFR mRNA. In vitro, with the stimulation of BAFF, the expressions of TRAF2 and BAFFR in

splenocyte were increased apparently, and CP-25(1 x 10 "® mol/L) could decrease their expression significantly.
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Kvl. 3 1 LPS 85 3i1/D il 3 PEAT 30 05 B Rl Hh Rk A 4

J%;] ﬁ]'2'3,%§%1’2’3,ﬁ%%1‘2'3,;,%f ml.2.3’$
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Conclusion CP-25 play important roles in immune regulation in AA rats through reducing the expression of BAF-

FR and TRAF2 in spleen.
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