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[Abstract] Objective: To explore the effect of Danggui Niantongtang (DGNTT) on cell apoptosis and
autophagy in rheumatoid arthritis (RA) fibroblast-like synoviocytes (FLS). Method: RA-FLS were isolated
and cultured from the synovial tissue of RA patients. The cells were treated with 10% blank serum (blank control
group), 10% sera containing low, medium and high doses of DGNTT. Wound healing assa and cell invasion test

were applied to observe the effect of RA-FLS invasion technique. The apoptosis and autophagy level of RA-FLS
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cells was detected by Hoechst33342 method and monodansylcadaverine (MDC) staining. The mRNA and
protein expression levels of B cell lymphoma-2 (Bcl-2) , Bel-2 associated X protein (Bax) , microtubule-
associated protein 1 light chain 3 (LC3) , autophagy key molecular yeast Atg6 homolog 1 (Beclinl) were
detected by Real-time fluorescence quantitative polymerase chain reaction (Real-time PCR) and Western blot.
Result: Compared with the blank control group, each dose of serum could slow down the wound healing and
significantly Reduce the number of RA-FLS cells invading the lower chamber(P<0.01) ,the mRNA and protein
expression levels of Bcl-2, LC3, Beclinl were significantly decreased (P<0.01) , and Bax were significantly
increased( P<0.01). Hoechst33342 results showed that low, medium and high doses DGNTT could promote RA-
FLS cell apoptosis. After MDC staining, autophagosome in low, medium and high doses DGNTT decreased
significantly(P<0.01). Conclusion: Danggui Niantongtang can effectively inhibit the proliferation of fibroblast-

like synoviocytes. Its mechanism may be related to promote apoptosis and inhibit autophagy of fibroblast-like

synoviocytes.
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1.1 ALY ARSI T A 2
20204 2 F 2 2021 4F 2 J B 5 BERF R 2 3R VL BE BT
XA T BEHRARMNBEE . RABKITS 198743
FE] KU 2 23 4F 45 (ACR) 12 Wi b o, I 30 1o /g 7 15
B R¥RITEREXRHMER SH A, FREH
P28 v AME R A . L 3 SPF 94 SD K iR
40 HHETE KR (160£10) g, H1 7 5 B RF K 5
5 s Wy o 3R, S WA R IE S SCXK () 2016-
0041, TR J5 BER K2 SPF 9206 % 1 3 . S2I0 4%
B B B KA S0 00 B A B 2 5L 2y SR A )
(%5 12019201),

1.2 259 Rl YR B JETE 15 g, B Bk
15g, % HH 15,559,759 g, MM g, 5t
9g, BEARIg, K H9g, EMR6g,7HS6g, AS6¢g,
FEM3 g, WA 3 g . LRI A R B
T2 B, R R 5 R B K A v R 2 A e T T 7 A TR
2020 4F jR A A R LA 24 B0) iE 1T S S T
W 3K v 24 Sk OF b o 4% BRTC BL R B U 4 T 45 R
2 MICE T AL A 28 INZR IR /K 800 mL, 784312
13.0.5 h, 3 KCE RS P SCKRTE 0.5 h, B 25, i
TEAT L UE . 25 HE N ZE /K 600 mL PR ALK, A& S
SCKRIAE 0.5 h, o i Ak ug L K P IRIE IR A, R
FH e e 75 RASCHR 40 25 W, ¥ BN 5 R B 3% 1 FRAT
AR SR B AR 0.018 B AR b LB R O 4
ROR B Y 0.5, 1,2 4%, 70 il M 4 O % 4= 24 & 5.67,
11.34,22.68 g-kg' B , 12 A J5 2 A K TH 50 mL
B E T -20 °CHR A7 £ F o Hoechst33342 YL (A i,
AR L S LW (HRP) AR ic FEhi R EBREH G
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(1gG) (& BT+ 8 2 =], 5 43 01l 24 20180702,
201912) ; B PHR % 7 e (MDC) IR F & (b st &3k 52
BEEA B AL S 20200324) 5 3 5 Rk ) &
TRIzol, = R M Yook S0t 58 06 5 i B A B 5% X
JZ Wi (Real-time PCR) K il i 57 & (74 5% 5 ME 4= 4
B A BRA AL 5405028 20181017 ,R401-01-AA
20181015) ; BCA & f i il &5, 45 a5 gL i ( L1 3
o RAEWHEARABR A A, S 2 5 28 20190203,
072920200207 ) ; B-JL 3 & 1 (B-actin) , B 4 ifg ik 2
Jé -2 (Bcl-2) , Bel-2 # 5¢ X % M (Bax) Hi ik (£ [H
Cell Signaling Technology 2\ #l , #it *= 4 % & 07/
2019,05/2019,04/2019) ; H W& A MM L EA 1
BEE3(LC3), AMELH o TR Atgo Rl R 1
(Beclinl) $i 4 ( 2% [# Proteintech 2\ & , 4t 5 43 5l
00093290, 00080987) ; Matrigel ( 3¢ [ Corning /A #) ,
5 1084001) ; /&5 85 % DMEM %% 33 Jit ( 2% [ Sigma
AN HES 8119284) o HoAth B Ak 2 32 750 35 S 2 11
o [ 7= 43 H 4l

1.3 X% HERA cell 240i %! — & AL Bk 15 3246 , FC
B AR A ( 3€ B Thermo 23 ) ; N-12008 AU Jig 7% 7% K&
X (H AR EyelaZy 7l ) ; DS-11 %Y fif & 28 443 6 % i
i1 (2% E DeNovix /A 7] ) ; LightCycler96 %! Real-time
PCR ¥ ( Hit 1 Roche 23 & ) ; 5804R AU w5 3 5.0 #L (18
Eppendorf 24 F] ) ; IX53 28 81 B W i 58 ( H A
Olympus A 7 ) ; Mini-Protean Tetra %Y Hi 3k {3 % %% Jix
% (€ [ Bio-Rad /A 7] ) ; FluorChem E % 3 #§ 4> [ 3
JAZ 5 BT A (35 [E Cell Biosciences 23 A] ) o

2 FHik

2.1 MR & A ME AR FF 40 X SPF 4
SD K ELJ3 i 4 41, 43 3k 1E % 41, 24 A i 41K
oA EAEH 0] B HES 2R, BIR
#H 10 mL-kg', 1F % 200 IR SE AR AE R ER K . %
SLVEE 1 E G L 10% KA SRR FE R B, 1 3 3l kR
1ML, R 1L 28 Y & B 30 min, 4 °C,4 000 r-min & .0
15 min( 4% 10 em) , [A 411 %5 18 A )5 56 °C/K IR K
1 30 min,0.22 wm & BE AR L U8, % B, -80 °C Uk A &
.

2.2 RA-FLS W42 HUAIE AR KR 3% RA BH B IR
A EVECH 5, JC B B9 6 41 218 B B 1 mm? AR Y
AN ST TR TR T B SR T B0 iE T 37 °C i
A4 hJE N A 58 4 B R 00 R B R L R AN o8 A e
R A0 37 65 3~6 R RA-FLS IR SR E , 41 K
AR R R 5 B2 52 5 A 3 5 3~6 1 RA-
FLS.

2.3 VIR S A I Y U 5 R 1 % RA-FLS 20 il i 7%
REJI MM F 2 M3 RD T o LR, A I E 34
5L TR AN A 2 80%~90% , MG Sk H B R
PRVE 57 LR R 0k W R £ 22 vP W (PBS) Bk 2 1K,
T WA T A0 BRC SRR A ) BE S S 0 h R
10% 25 14, 10% 4 IHH5 908 17 & 25 s 4K b e i
T 5%CO0,,37 CCHi 48 h 1 372, 4 WIAERNIR S 0,
24,48, 72 h o627 0 A B 41 IEOUE 25 R0 1) B 722 A 1
B, B Tmage J#CPF 15 RR 1w ALY AR Ak, IR TR
24,48,72 hif B % 1T # % =(0 h W] JE 1] F1-24/48/
72 h R T A /0 h &R H A< 100% .
2.4 transwell {7 28 5 55 4 P 4 U9 $5 9 7 X% RA-FLS
IR 2 RE ST UF2 I 4% 1 8 LU Matrigel 15
B 7 DMEM 78501 &, BUR A ) 45 nL ¥ 515 T
transwell /N2, 37 °C 5 35 48 T o 7% & [ . B RA-
FLS H JC il v 35 # B B F B 2 5%10°4>/mL, 78 -
P A B 100 WL, T 37 °C, 5%CO, 15 72 4
R 24 h Bl KD EWAR ET R inAZ 2R3
500 pL, B 10% 25 (14, 10% 4 135505 %
T2 K L R LA i A 3R 100 wL.
1E 37 °C, 5%CO, ¥ 55 1 8% 3% 24 h 5 BUH transwell 7)s
%, PBSUE 21K, 4% £ 5 H I [E] 2 40 min, 25 & 5 4L
1 b, R R, 7 OB R A R SR A Al
RA-FLS 4 il A2 2218 O , IF AT Eor 4e it
2.5 Hoechst33342/P1 4%k | FLS 4 i 9 T /K -
Wi 4 ot K00 A0 i 2 b T 96 FLAR T, 4 i 0 BE I FE
FIG W, PBS Wk 2 UK, ¥ B ES 40 2H 4 0 A 10%
25 IS 3 10% % A 5 S I O 1 2 i
LA ARG 5 48 he B FRES NG A B R,
JnOA 40 Y 28 W 100 L, B AR K om A
Hoechst33342 4 (4 3 1 P1 Y (A % , 4 °C Y4 {4 20 min,
P 25 05 35 L AL N IR, PBS T 29K, 2¢O i T BE
TR o 45 4L BE ML B 3 A A [F) 00 BT 1447 40 i 3
B HBCE AR R S A0 T8 2
2.6 MDC ¥t {4 K Il FLS A Wt /K 7284k % RA-
FLS 411 1 X 4x10° 4> /mL ¥ 40 i 4 7 96 FL Ak, 41 g
Uit B J 43 S A 10% 25 LTS LA B2 10% % Hr L&
F ST & 250 L 259 T 1048 h e AR
25, H 1xWash buffer ¥ 2 ¥, {# H BC & 4 ) MDC
TAEW YL 8 30 min, 1 xWash buffer ¥ 3 7K , 2% 3¢ B i
BT OULER (& UE G B Uk K 355 nm, BEL KT €L Dk
£ 512nm),
2.7 Real-time PCR #& il Bax, Bcl-2, LC3, Beclinl
i) mRNA FikKF 5414525 T 148 hJ5 , TRIzol
. 21 .
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TR RNA K2 B B9 RNA Fie B8 37 0 88 50 7 i
M AR, B 20 nLAK RN wg 9 RNA Ry i 4%
SEAEHR 4 B cDNA, L cDNA iy #5547 #F 17 Real-time
PCR JZ N, 2 I 2540 95 °CHiLAE 1 30 s, 95 °C AR
10 s, 60 °CiB k 30 s, 40 P E 3, i5 2 ki &
mRNA AR R IR K 3R E R 5, TG 220 .
1t R A YRR A PR B, -3 - R
JIit & (GAPDH) AN S FE N, 5197 5 W3 1.

2.8 7H M % B B (Western blot) £ ill RA-FLS
71 Bax,Bcl-2,LC3,Beclinl B &E HFiLE KHLZ

*1 S5l9F%
Table 1 Primer sequences
519 Jra1(5-3") K& /bp
Bax ¥ TCCACCAAGAAGCTGAGCGAG 257
Tif GTCCAGCCCATGATGGTTCT
Bel-2 3 GGATTGTGGCCTTCTTTGAG 234
Tif CCAAACTGAGCAGAGTCTTC
LC3 - CGACTTATTCGAGAGCAGCA 233
Fiif ACCTCTGAGATTGGTGTGGA
Beclinl  1#f GGGTTGCGGTTTTTCTGGGA 100
T ii# GTGTCTCGCCTTTCTCAACC
GAPDH  I-if CAAATTCCATGGCACCGTCA 132

T GACTCCACGACGTACTCAGC

A B

T 48 hJ5 , #1535 Wi, PBS ¥k 3 WK, YT 4E 40 g, LA
RIPA 24 fif Vi 42 45 21 26 1, I BCA B ¥k B A Tl
TR0 G AT AR R R R T 12% SN M Tk e B
e, 4 40 BEE ( ERERE 20 wg, HL 1K (80~120 V,2 h),
200 mA TH R B 1.5 h, 5% Bifg ok & 64 2 h, — 4@
i BE W i B Bax, Bcel-2, LC3, Beclinl, B-actin (1:
1000)4 °CH#F 13 % , HRP FRic 89 —H0(1:6 000) %
M E 2 h, Kk ECL TAEW T8 R84 A 3 iR
SIHTACHE S R . AT 3 E R S, ] Image 4K
PEEAT IR BEAR I B IF AT g3t 40 i

2.9 St ab I A EdE R JH SPSS 20.0 484K
PG T B8 DL X + s o, 2 41 18] B A2 1E S 4%
A S5 A K Ty 22 55 B, R FH TR 28 0 22 43 A, 2 Ta)
WA LL 35 2R FH /D B 35 P 22 5 9 (LSD) A 56, P<0.05
TRzEFEAGITFE L.

3 #7

3.1 X RA-FLSAIEEB MM S A4k,
U9 59 & 25 AR b L R 4 41 RA-FLS 4 fifg
iR e 1 B B AR (P<0.05, P<0.01) , 4875 24 4 5
I % & 25 13 XF RA-FLS 48 i /9 18 7% 5 A7 40 i 48
M. WK1, %2,

3.2 X RA-FLS#MEZZ2R M 525 HA L,

C D

AL 25 HEL B IR 25 0T SR 2 C. 2V F5 R 7 & 25 000 T R 4 DL X VR 24 1L e R e L (1 2~5 1))
B 1 L3553 S HE RA-FLS A AT 68 TR RN (8 3 56488 . < 100)

Fig. 1 Effect of Danggui Niantongtang on scratch-healing experiment in each group (inverted microscope,x100)
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F2 LHPAHBHINEARMTR RGP (£s,1=3)
Table 2 Effect of Danggui Niantongtang on relative scratch ratio of each group (x+s,n=3) %
20 51 Flht/g kg 24 hif F 48 hif 7% % 72 hiE B R
s 32.89+0.04 54.12+0.08 78.69+0.12
U H G 5.67 24.68+0.19" 42.92+0.09” 56.21£0.13%
11.34 11.89£0.03% 28.72+0.05% 47.21%0.02%
22.68 15.26+0.07% 21.68+0.08% 34.69+0.01%

W52 {4 Y P<0.05,7P<0.01(3 3~6 i) .
AR S 2 0 AR R a4 e 2
/D12 78 2| transwell T % 4 41 50 (P<0.01) , 3277 24
VA5 98 1 2 24 1005 B AT i RA-FLS 20 M= 28 1 1
Mo WEl2,%3,

o o O om.Y % 1 ¥ °
+9 s 9o, & it & o
“:o 0"%4"’ 2 LIS She ﬁ_
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' e, - Y [
b ol 4 ¢ a8 el o oy t
Fais ° t o - o . 0
o = e Bl ° °
.é, .
-\ a.‘ ° 3 8 : p'" o:iy °
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- H :':,‘: ‘-"--ﬁ 4 e . L %
A B
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;" vod 4 e e R % S T R ¥ % a
. ° s oo
i 4 ) 4 . ° c.
) ° .
é( > s & A . 9 o™ LY
¢ °e ° % ° ¢ [ 45 <k 5
) oo ° o L
ol, : 8 ‘o o) ¥
g s ."° : o 00, 3
sei0 ° s Mo, S d
@5 8 «? e ° o o
° ° & %
C D

B2 HEAHEH RA-FLS HAEEEE S MR (4565, x400)
Fig. 2 Effect of Danggui Niantongtang on invasion of RA-FLS

cells in lower compartment of transwell chambers in each group

£3 LHAWFEFX K HRA-FLS M transwel/NE TERZE A
HMEM (X+5,n=3)
Table 3 Effect of Danggui Niantongtang on number RA-FLS cells

in lower chamber of each transwell chambe (x+s,n=3)

20 41 Fl /g kg i Rk S N
2 H 26.60+3.52
M IHFE R 7 5.67 18.50+4.23%
11.34 6.40+2.50%
22.68 8.80+3.15%

A A TR AR BE T (P<0.01) , H. 5 W % 40 i B & 1
%, L1 5 4 L B i G W A Ak EL SR R A B I 4
N, B2 7R S U5 6 2 5 26 IV AR b L i AR B R
[7i) 722 2 8 /i RA-FLS 4 P8 T2k . W3 4,78 3.

F4 HAKFEHNEERAFLSARAT K FHHIN (+s5,1=3)
Table 4 Effect of Danggui Niantongtang on apoptosis of RA-FLS

(crystal violet, x400)

3.3 XFRA-FLSAUMRAT-/KFErgfEm  Has [ 4t

(x+s,n=3)
209 /g kg AT 850 %
2 18.0+2.6
BV EELT 7] 5.67 37.0+£3.97
11.34 55.0+6.4
22.68 46.0+4.3%

B, Y VAT 7 & 24 M0 A5 ) B AL A0 I D R EE 1Y

PI

o .
A

3 LHAFEIHX RA-FLS A TR # M (5% & 65, x200)

B

Fig. 3 Effect of Danggui Niantongtang on apoptosis of RA-FLS (inverted microscope, x200)

.23.
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3.4 XFRA-FLSH4AMI A MK R S5 Ak

B, 4 VA T 2% 25 MU AR LR L R R 4 MDC e

E4 LHA$59%% 3 RA-FLS 2850 B A 2208 (MDC, x100)

A B

0 BH P B A5 R D, 4 7 24 U Rl R 2 T FLS 20
JE A WK UL 4.

Fig. 4 Effect of Danggui Niantongtang on autophagy of RA-FLS(MDC,x100)

3.5 X} RA-FLS 41 Jif Bax, Bcl-2, LC3, Beclinl HJ
mRNA EiEKFER W 55 ALK, ARG
24 E 598 1% 7 25 1038 T BUS , Bel-2,LC3, Beclinl

i mRNA £ & /K F & F F B (P<0.01) , Bax ff
mRNA REKFRERAE, ZFEASITEE XL
(P<0.01), W%5,

£ 5 LJA#4E% 3 RA-FLS #f Bax,Bcl-2,LC3, Beclinl mRNA K&K EHEM (Fts,n=3)
Table 5 Effect of Danggui Niantongtang on expression of Bax,Bcl-2,LC3,Beclinl mRNA in RA-FLS (x+s,n=3)

41 51 Flit/g-kg! Bax Bcl-2 LC3 Beclinl
559 5.67 1.30+0.18” 0.530.09% 0.790.18% 0.84+0.18%
11.34 1.21£0.20” 0.49+0.05% 0.68+0.20% 0.720.20
22.68 1.43+0.08” 0.74+0.10% 0.63+0.08% 0.670.08%

T 2 A4 mRNA Rk K0 1,

3.6 X% RA-FLS 4i i Bax, Bcl-2,LC3, Beclinl 1 &
H &R AR 525 FH AL, AS [R50 ) 2
V598 % & 25 3E T i )5 , Bel-2, LC3, Beclinl 19 7&

F Y 2 I8 K1 B8 35 [ (P<0.01) , Bax I8 H Y %

KPR35 TH R, 22 5 HA GEit s L (P<0.01) .
W6, K5,

* 6 LVA#EAS RA-FLS F Bax,Bel-2,LC3, Beclinl & A R &K EHFM (Fts,n=3)
Table 6 Effect of Danggui Niantongtang on expression of Bax,Bcl-2,LC3,Beclinl protein in RA-FLS (x+s,n=3)

2 51 Fl /g kg Bax/B-actin Bcl-2/B-actin LC3I/LC3 1 Beclinl/B-actin
g 1.41+0.08 1.27+0.04 0.96+0.09 1.15+0.07
Y EELT 7 5.67 1.69+0.11% 1.16+0.05 0.74+0.01? 1.06+0.05"
11.34 1.57+0.13% 1.04+0.09” 0.71+0.06” 1.01£0.16”
22.68 1.72+0.08% 1.01£0.03? 0.86+0.14" 0.95+0.11%
4 iTig

fractin - —— — % D2

ectin | (NN A S - .-

26 kDa

16 kDa
14 kDa

21 kDa

A B C D
E5 RA-FLSHMATSBAMEXEARERK
Fig. 5
proteins of RA-FLS
24 -

Electrophoresis of apoptosis and autophagy related

PR T G — P A8 4 B A B et
PRI, I R B LA A 22 A0k o RA S BRIE i
Je gt N Rk Kk 05 B ) M BRI E RN 2 —
RA 4 BRI [l N R R 20 0.5% , 15 3 5] [ R 24
H0.35% 1 T PR U HAE T AR IS X, A
Z LN BIE R 2 o 5K on RAE (B 2 )5 I H 81
i 5 A 10X — 5 44 T 50 I R TR T 2RA
WG AR XU PR AIE | A B A 1) T RELARRIT AR €
B LR R o s N S I AN SR i o
WS EE VN B ER BRSO
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FOEAR TR, WA T e, 19 25 6 T3 22 AR
WA XUER Z . BT IR R S I 2
T RA WG A 09 3R 7, BUAR O 58 = W1 Y 5 3 9 7 ]
LA 280400 i v S G A= LR A0 R R L A e AR
AIEER 37 N

FLS &8 B 38 58 M 4= 28 P38 n 5 08 1~ A i b A
WYVERR T T R R T A WK T
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