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fild % 1 /-3 (Caspase-3) mRNA FIZE [ HY R A K. G585 1F % 41 i, B0 41 K B Bk 78 B 25 38 hi (P<0.01) , ¥ 55 40 i
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[ Abstract ] Objective: To observe the effect of Danggui Niantongtang on the protein and mRNA
expression of key regulatory factors of the extrinsic and intrinsic apoptotic pathway in synovial tissue of adjuvant

arthritis (AA) rats, and to further explore the mechanism of Danggui Niantongtang in the prevention and
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treatment of rheumatoid arthritis. Method: The general condition of AA rats, including its body weight, were
observed. The changes of toe volume were detected by toe volume meter. Histopathological changes of synovium
of knee joint were observed by hematoxylin-cosin (HE) staining. The mRNA and protein expression levels of
tumor necrosis factor receptor super family 6 (Fas), Fas-associating protein with a novel death domain( FADD),
B-cell lymphoma-2 (Bcl-2) , Bcl-2-associated X protein (Bax) and cysteinyl aspartate specific proteinase
Caspase-3 (Caspase-3) were detected by Real-time fluorescence quantitative polymerase chain reaction (Real-
time PCR) and Western blot. Result: Compared with the normal group, the toe volume of the model group
increased significantly (P<0.01), with significantly proliferated synovial cells, significantly reduced mRNA and
protein expression levels of Fas, FADD, Bax and Caspase-3 in synovial tissues (P<0.05, P<0.01) , and
significantly increased Bcl-2 level (P<0.01). Compared with the model group, the swelling degree of toes in
Danggui Niantongtang group and Tripterygium group was significantly alleviated (P<0.01), with significantly
improved synovial hyperplasia, significantly increased mRNA and protein expression levels of Fas, FADD, Bax
and Caspase-3 (P<0.05, P<0.01), and significantly decreased expression levels of bel-2 mRNA and protein (P<
0.05, P<0.01). Conclusion:

proliferation of synovial tissue in AA rats. Its mechanism may be related to regulating the expression of Fas,

Danggui Niantongtang can effectively reduce joint swelling and abnormal

FADD, Bax, Bcl-2 and Caspase-3, and promoting the apoptosis of synovial cells.
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TS T e A TR A 4 R TR AR A A
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AA KOG R B FE 2 T 598 T 4 AA KB
) AR, B X i B 4 40 Fas, FADD, Bel-2,
Bax, Caspase-3 % ik /K V[ 52 0, #F — 254 % 25 9
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1.1 3% SPFZ SD KR 40 5, Ik, 1k i i
(160+10) go HiFg Jr B BF K2 SC 50 3h ) oo 32 4t
FWIVF RS SYXK (#5)2016-0167, T8 5 EERLK
2 SPF 90 9295 25 F MR 57 , 38 W PR MR 7 d 5 T iR o
5o LA ER KL YR IZE LS
BRI, gl g5 o 2017214,

1.2 25950 S5 % IETE 15 g, B Bk
15g, % HHE 15,559,359, BN g, 5
9g, & AR9Ig, 4Hg, Hi6g, WE6g, ASH
6 g, FHM3 g, A3 g, AR3 g, i
J5 BE BiE v 25 B AL, 28 O B R K A A% B I
Y 8 R AE i, F T E bR o HEAT G B FH e % 25 R )
Wedi 2 & E25 1134 g-mL" WS IHH5 M B 25 W ;&
NEZT R (M T 2 ARAA, H#HS
20171223) ; K& 45 4% 43 X FF B (M. tuberculosis H37
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(Mineral oil, 3¢ [# Sigma /A 7] , it 5 N1586) ; trizol,
BCA & it il /il & , RIPA R, R AR R P ( il
BAREYHEARAERL A HS 50K
061318190723, 101518181113, 090718181024,
112818190320, 120318190215) ; Fas, FADD, Bcl-2,
Bax, Caspase-3, 8-l 8 & [1 (B-actin) B 14 ( 3£ [ Cell
Signaling Technology 2\ 7] , #t 5 43 4l 24 07/2019, 02/
2019, 05/2019, 04/2019, 10/2018, 08/2018) ; B R 1
A ALY (HRP) b ic (9 F 1 % S B 3R 3 11 (1) G
(DU A A 2N /L5 201912) 5 HiScript® 1
RT SuperMix for qPCR ( +gDNA wiper) , ChamQ
SYBR qPCR Master Mix ( g 5% i ME % A= 1 B i A7 [R
AL S 43 5 K TE470E0, 7E381B9) o HiAth ML
AR50 2 Sk 1 01 B P A A Al

1.3 (U4 N-12008 #UjiE 5% 7 & X ( H 4 Byela /A
A)) s RM2135 B 3% U] 7 ML (5 ] Leica A A ) ; PV-
200 %1 kA AR AU )1 A SOBURE B A R
F) ) ; 5804R A = # #5 .0 HL (1 [¥ Eppendorf /A ) ;
DS-11 #8548 50 43 06 i 31 (58 [ DeNovix 24
] ) ; Mini-Protean Tetra %Y B, k{3 , %% 8 4% ( 3¢ [ Bio-
Rad /A #] ) ; FluorChem E % #8 2 8 4= [ zh iiA% 2 #7
1% ( 2% [# Cell Biosciences 2 f ) ; LightCycler96 %I 52
I 2 1 7 1 5 G Tl 4 XS N (Real-time PCR) A (i
+ Roche /A 7] ) ; IX53 B % 5% 8 & B B8 ( H A&
Olympus 2~ 7)) ; FC AU g 51X ( % [ Thermo /4 H ) .
2 HE

2.1 ZhYr A ER g2y B 40 H SD KR FEAL
Y MIEE L BRI YRR A AL T A AL, B
4110 B BRIEH 4150, A4k B2 fock' R H
FEAREB 28 B T A Mtb i 2 (1 mg/ ) #4745
MR R 7 415 TR S AR B g 2 K T IR 4h
2, A N5 R R 3R T BT B 0 AR ORI A LA R
0.018 HFAT 4, Y IHF I 7 4119 H #E IR Y 5559
11.34 g-kg', T/ B 2 H 41 45 T 28 K B ) 00 75 2
ML IR B 9.45 mg- kg WK, 1E W20 KA 4
BT AR ERER K, A 28 d, TRIKEH
2 h i % K B AT A N A b 3

2.2 KB — MO D0 WS Stk B sk I UL 4% 4% 40
KRG MR ZS O B AR SE T B A I 3h R A
EREFEE KBRS, I TEBRTAGERES 1,
4,8,12,16,20,24,28 FK A5 M Jf i 5 4% 41 K B
IR E

2.3 KRR B b K E AR E R AT AR A
AR S NG A 1,4,8,12,16,20,24,28 K, 2 b

25 BRI S ASORT 32 32 R B BBk DR /N B AT 0 L X L
R ERUTE T AR i A B 2 R Ak A T KRR Y
FE Bk b 1 OO
24 KREMEBALMIRI KEAIEE ¥ KB
P [ 52, B TE O AL B WY ST IE R AT
TF R ik A% 2 6% DU O 0 29 3 emx3 em 1Y
Koo, s it i g & . WHRE BT 49 0.3 emx
0.4 cm Ab 1] T YIF) B2 BeH, T4 T B A0 1)
Ty R IR E MR R AT IR T RO, AT DL H R
B R ] A ST — )2 T O SRR B Y R
HA, SERE R B WAL 2L, T 0 R R 2% vh i (PBS)
Hh B JE ST 220 VR VR BT 80 °C UK PR A, Bl
A 4% 22 W [ 8 T 98 R ZR AL (HE ) B A,
2.5 HE 4 (0 MM B4 2L B 2228 4k K IR
HH R A% 2H K BRI A 2, i A 4% 2 3 op e
24 h, ¥ C 1 E B bR AU B CBEL K, R
7 W, A A )R HE B (05 6B W8 IR
AR B OS  T A
2.6 Real-time RCR £ il Fas, FADD, Bax, Bcl-2,
Caspase-3 mRNA [R5 HU 4141, 2 M trizol
Ul B P B S RNA, R 5640 40 0% % B o I
RNA F i 19 Bt & 5 & B2, 8 ] WO i A4,0/A0, TF
1.8 ~ 2.0 i) RNA, % 8 Vazyme JZ % 5% Ui B 45 k47
cDNA 55 — 8 & W, [ BAK £ 20 pL, LI 51 R
42 °C 2 min 2 B % K 41 DNA, 37 °C 15 min, 85 °C
5 s A — 55 15 L) cDNA A # , ] ] Vazyme
Real-time PCRLH Gt 14 4 , kB3N R L, %
N 25 R 95 °CHil AR M 30 5,95 °CZE 4 10 s, 60 °CiR
k30 s, fFH 40 K, Z )5 #3847 Roche 2 7] Real-time
PCR ¥ #% ¥l % 5 i) melting 1 cooling £ ¥ , iz i
2L TR mRNA A X 35 i, 3RS S E )
HATFEIT 22 H . 519 T NCBI Primer-blast % 11,
HERAYFHA RA RS, 5P W3R 1.
2.7 FE A e fE BN b 5 (Western blot) £ ] Fas,
FADD, Bax, Bcl-2, Caspase-3 % [1 % 15 HUH 5 B
WHAREA, A LT ) /N i, #38 = K RIPA
Ui B A5 A 2 BC A9 RIPA 24/ W, 4 °C 2L i
30 min, 12 000xg, 4 °C & .[> 15 min, B I3, R H
BCA 5 1 B 0 7 3 700 0 o 0 2 1 e B AR i vk
A B S bR G v, B AR A T 95 °C i #R
5 min 28 P, B 20 wg 4T 12% Y SDS-PAGE H ik ,
350 mA TH 4% B 1.5 h, 1 5% B9 BERE Wk 34 2 h,
TBST ¥E M5 3 ¥k, $1 H b5 & 1 — Bt (B B LB 1
1000)4 °CH# 7 18 h, TBST VI 3 ¥k, M HRP {8 ¢
. 3 .
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#1 PCR3|#FFI
Table 1 Primer sequences of PCR

GEY) JFHI(5°-37) KB /bp

Fas % GGGCCCATTTTGCTGTCAAC 184
Fiif TTCCACTTCTAAACCATGCCCT

FADD i GAAGCCTGAGTGATCGGGTA 138
Tif ATGCTTCTTCCACCAGGTCAG

Bcl-2 ¥ CTGGTGGACAACATCGCTCT 100
T ATAGTTCCACAAAGGCATCCCAG

Bax -9 AGCTGCAGAGGATGATTGCTG 178
N CTGATCAGCTCGGGCACTTTA

Caspase-3 - GAGCTTGGAACGCGAAGAAA 112
T iif AGTCCATCGACTTGCTTCCA

GAPDH i AGTGCCAGCCTCGTCTCATA 389

Fiif GGCGGAGATGATGACCCTTT

M (BB 1:6 000)4 °CHEE 2 h, TBST 1
53U, I A BRIEE ECL TAE W, 7688 R 4 A sh %
S AT ARG A% . FH Image T AR A 43 B 45 A 4571

F2 HAKBIN AAKXRERENZM (F+5,1=10)

K BEARL , B I EAT GE v 5 T «

2.8 Gt ab e A % 1T SPSS 20.0 Ge it 1
IYAT SE BB DL X5 R, 2 UL AR O 224
Mt , #6 18) W3 P L R ] LSD K 56 , P<0.05 &R 22 &7

R -9
3 H#R

3.1 X AA KRB —MAH 0 B AR T i sg ) E R4
RERE R IKEIEH , B EOGEE, R IR A AR
I, iz g [, R R g . B A K R T RS AR
7~9 KA U H B 3% 00 = Y A A R G T b K
K pife 2 2 shiR % LB R MR IROK B R e
A I B A K A B kg . SRR A R,
245 H5 98 7 2R RRIR 2SR B RO R B Y ek AR B
B, FLUR T s AR S 2 R T IR 2 v T AR R 4K R (P<
0.05,P<0.01), BV & MERE K o FABEA KR A
FEOR BRI T 3 A5 4 7~9 K R B M TR R A
A B U8, AN B B M R R BURDRE 5
K. R RA . W2,

Table 2 Effect of Danggui Niantongtang (DN) on body weight in AA rat (x+s5,n=10) g
215 /g kg 1d 16 d 24d 28d

IEH 143.58+4.95 184.46+4.55 234.63+11.41 280.86+8.63 303.44+11.19

H 141.29+8.71 182.39+3.96 216.44+9.22" 233.88+8.70%) 242.32+7.54%

B YRR 7] 11.34 142.01+5.98 181.41+4.16 230.00+5.30% 267.96+4.48% 272.15+5.589

BN 0.009 45 145.19+7.85 182.09+3.75 222.64+7.16% 258.43+6.22% 266.65+5.26%

W 5 IE AL H A DP<0.05,2P<0.01; 5 BRI 4 Y P<0.05,9P<0.01 (% 3~5F] ) o

3.2 X AA KRR BER K R A2 R TE 4R R
PO, AA K RLE B % 32 M s 400 393 A2 Bk O JC W e vk
A8 L5 8~12 KA Hh LR b i ik, i Se e U, AR
S A BROCTT EAE H BEOC Y (1 5 B e JE A

R3 HAKBIXN AAKXRAAMKEHZIE (F+s5,2=10)

T RERR 1S, 25 16~20 K Zc A7 /& ik B & fb Ak & 3% 7 =
(P<0.01); SHERIAL AL, 4 JH 659 17 40 F0 B A T 4
B A BRUAE b i ik R B B 3 R AR (P<0.01) , H 20 d )5
TF U B0 b PR R AR . LR 3.

Table 3 Effect of DN on toe volume of AA rats (X+s5,n=10) cm
215 il /g kg 1d 8d 16 d 24d 28d

EH 2.07+0.08 2.10+0.05 2.15+0.04 2.23+0.06 2.26+0.05

AR 2.02+0.08 2.10+0.44 2.82+0.082 2.86+0.092 2.88+0.092

2 IHF 9 7 11.34 2.04+0.06 2.12+0.05 2.55+0.06% 2.48+0.05% 2.46+0.539

TN 0.00945 2.06+0.07 2.1120.66 2.61+0.749 2.55+0.079 2.53+0.07%

3.3 X AARKMRALUE S FRZE I HE Q@

W7 TE 2 R BRI O T R 45 Al S8 B T R E 2

JHL IR A T T A0 R SEE SR 300 U B A 2 2 1

5 2 2 S 8 AR 3 R A R RV R IR T L

PR s & T H0AIT R, 24 H 5 & 41 MR 2 R
. 4 .

2H R B TR BUPE A R i A= 5 R  $2R
AA R RIS B, WE L,

3.4 X AA K R B 41 21 Fas, FADD, Bax, Bel-2,
Caspase-3 mRNA FiLK VM Em  5IiEH 4L
B, B A2 OR R IR 4 4 Fas, FADD, Bax,
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A A (E 2 )
El1 HEAHFEZT AAKXRBREARKEZHZM(HE, <100)
Fig. 1
histopathology of AA rats(HE, x100)

Effect of Danggui Niantongtang on synovial tissues

Caspase-3 mRNA ik & B] i F %, Bcl-2 mRNA 3%
ik 3 TR (P<0.05,P<0.01) ; 5B 4 oA, 2415
97 7 2 AFR 4 e 2H K BT T 2H 21 Fas, FADD,
Bax, Caspase-3 mRNA ¥ B g 34 Jii1 , Bcl-2 mRNA 52
ik HE GBI (P<0.05,P<0.01), L4,

3.5 XF AA KU I 2H 2 Fas, FADD, Bax, Bel-2,
Caspase-3 £ [1R I M REM 5 1E % 4 L, BERl 4
K BRI B 4 21 Fas, FADD, Bax, Caspase-3 25 [ 3£ 15
Wl % F K, Bel-2 8 H £ ik B F JH R (P<0.05,
P<0.01) ; 5B A LA, > VA5 1 41 R0 7R e 4H
Fas, FADD, Bax, Caspase-SEﬁﬂéﬁiwﬁﬂﬁ,

Bel-2 8 H ik KF 3 T B (P<0.05, P<0.01) .
Fl2,3%5,
4 g

RA 12 BRI, 2l A 28 #8595 31 T Al

o [ S— >
O 5101

e - 2 0.

pracin ---- 451400

B2 AKX B'zﬁi'%'ﬂﬁgﬂm Fas, FADD, Bax, Bcl-2, Caspase-3 & A &
% ik
Fig. 2 Electrophoresis of Fas, FADD, Bax, Bcl-2 and Caspase-3

protein expression in synovial tissues of each rats

RN EEFEFZ — . g, RA 2 BKIEE N &
WL N 0.5% 8T EE IR R 208 0.35% , 1% )t i
i TH L TR RA B H BB 500 51, RAJE
Hh S A EE B Y W, L 3 B R AL AT ARE Ol
RIS T AR 2R R I 3 A D, L g2
WEAY A KR 9 BELIE | € 5 BE IE | 98 A BEL I | 8 9%
e R | 2 T o W 1 105 T Bl = N (LR TT e W
PR TE " M IFHR 7 A CE 2R D, 32 3R R
N, BT B L R S DU, iR R R B,
T, g AN AT 207, R 28 XU OG5 R IR 45 &
297 45 1 ) HE 7508 JT RA KU HA 5 HIE A9 25 i J7 )
D5 I8 T A R TR AN 2 2 KA T Ak 9 A
SR O R IR R T I RN A 80 /N T
XL MARMAE S%E BRI E
FLUES FRERBIEBHRT T EE 35S W EEA
BRI T 5 B L }Hﬁ? B AR A WO KO T AN R 2y
ARATLBR M B R R, (IR B b R AR DA R
Eidyi %UQﬂtﬁYm,i‘FﬁW%Z?@;Eﬂiﬁﬁ,

R4 HAHEEGT AA KR iBEH L Fas,FADD, Bax, Bel-2, Caspase-3 mRNA (X+s,n=3)
Table 4 Effect of DN on expression of Fas, FADD,Bcl-2,Bax and Caspase-3 mRNA in synovial tissues of AA rats (x+s,n=3)

219 /g kg! Fas FADD Bax Bcl-2 Caspase-3
AR 0.29:0.20% 0.39:£0.30" 0.32+0.232 1.60+0.17 0.26+0.222
2 IHF 7 11.34 1.29+0.02% 1.40+0.38% 0.89+0.12% 1.05+0.11% 1.09:0.40%
TN 0.00945 1.14+0.38 1.21£0.37% 0.90+0.27% 1.13£0.09% 1.10+0.45%

W IR 4145 HE bR mRNA £kl 1.

x5 LR IHT AA KRB FEH L Fas, FADD,Bax,Bcl-2, Caspase-3 B H RIEBH M (T+s,n=3)
Table 5 Effect of DN on expression of Fas, FADD,Bcl-2,Bax and Caspase-3 protein in synovial tissues of AA rats (x+s,n=3)

211 51 /g kg! Fas/B-actin FADD/B-actin Bax/B-actin Bcl-2/B-actin Caspase-3/B-actin
151 1.04+0.05 1.10+0.04 1.42+0.08 0.87+0.03 1.65+0.04
ki 0.92+0.05" 0.88+0.032 1.33+0.10" 1.57+0.10? 1.37+0.032
R YRR 7] 11.34 1.10+0.03% 0.99:0.03% 1.34+0.07% 0.97+0.05 1.55+0.029
BN 0.00945 1.09+0.014 1.05+0.03% 1.51+0.05% 1.050.04% 1.66+0.09%

« 5.
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LU MR, B S AR A TN Z A 2 TS 1
ZAHAREUNS R HIESEAFRM, 5 AR 4
Nt o B R 111 N T o AN LR e |
AN K, BE AT Bl i 25 78 2 I, 38 AT By o 452 08 1 4
1 22 A 5 5 H S A2 {2, BE R 8 A 2, SCa]T fin i
ANZ AARFERAEE 2D, & KR OE
PO TR RN (DR T B R i Rk T —
UMl B o R TR G S — A, DU R I,
POFR M LR E R m XU RZ . BT, 2
Al PR FEIESE , XS 5 $5 95 7 X B iR RA A 3597
B, HAE I IR % 579 25 6 0, Be 00 A %000 B fIK 4R 4
CTER N 3 IS I A I T A2 N =N ) VAl <
g

2 9 T R AN P T B0 AR AR R R 1
A L 1 5t A% R P MR T, 5 IR BE R [ Ay 2, PR TR
ST A R E A L D AR A T R BIL AR g A AT Y
A 3T AR B DR TE 04 48 RO T 6 T A SR LA
BT O H B AR T K R 4 B iR
153 5 | B2 AR A 3 1) I 7 348 428 R4 0 A4 J6E FL A7
AR FE A T N TR IR AR IF BN FROE SR
T, B AT I 2 e R A &R 2R 1 T A 5 40 i i 42
o, DNA [ 53 fift , I 1 B 45 0 40 i BT 9 &', Fas
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