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REANM AR F (VEGE) [ & it S8R 525 41 A TNF-a(20 pg-L7") fE @ 3 3 0 MH7A 40 A9 38 58 T8 Bh T 12 22 fE
J1 B 3w 1L-18 F1 VEGF (% & & (P <0.01) ; 5 TNF-o 41 F %5, FSQTC (0.02,0.1,0.5 wg-L™") fEFH 24 h X} TNF-a i 51
MH7A 48 i 38 58 05 PE VA B 5 5% ma, /E JT 48 h B ok B2 4K M8t b e (K TNF-o 375 538 0 i) MHT A 48 Jif 38 5 7% £ (P < 0.05, P <
0.01) ,fEH] 24 h &8 W FEFEAL TNF-o iF5 5 755 (19 MHTA 4635 BB = 2868 ) & 43 i TL-18 il VEGF (1% 4 (P <0.05,
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Effect of Fengshi Qutong Capsule on Function of Human Synovial Cells in
Rheumatoid Arthritis Induced by TNF-a
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[ Abstract ] Objective: To study the effects of Fengshi Qutong capsule ( FSQTC) on proliferation,
migration, adhesion, invasion and secretion of human synovial cells in rheumatoid arthritis (RA) induced by tumor
necrosis factor-a (TNF-a) and explore its mechanism. Method: Human synovial cells (MH7A) in RA patients
were induced in vitro by using TNF-a (20 pug-L™"). After treatment with different concentrations of FSQTC

(0.02, 0.1, 0.5 pgL™"), MTT colorimetric assay, transwell migration, adhesion and invasion tests were used
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to detect the proliferation, migration, adhesion and invasion of the MH7A , respectively. The expression levels of
vascular endothelial growth factor ( VEGF) and interleukin-18 (IL-18) in MH7A supernatant were detected by
enzyme linked immunosorbent assay ( ELISA ). Result; As compared with blank control group, TNF-«
(20 pg-L™") significantly increased the proliferation, migration, adhesion, invasion and secretion of IL-18 and
VEGF of MH7A cells (P <0.01). FSQTC (0.02, 0.1, 0.5 pg-L™") had no significant effect on proliferation of
TNF-a-induced MH7A cells after treatment for 24 hours. After 48 hours of treatment, proliferation of MH7A cells
induced by TNF-a was decreased in a concentration-dependent manner (P <0.05, P <0.01). Within 24 hours,
the migration, adhesion, invasion, invasion, and secretion of IL-1 and VEGF in MH7A cells were also decreased

significantly (P <0.05, P <0.01). Conclusion; FSQTC can inhibit the proliferation, migration, adhesion,
invasion and secretion of IL-18 and VEGF in MH7A cells.

[ Key words ]

adhesion

F R OCTT 4 (RA) S22 M 98 0E 1 | 4 B e g
PRI , 5 B B A o 0 Vi RS AT A R M A i 4 B
TN 7 78 80CH A A1 20 e 28 3 BOC T W E FL D g
Fe4e 7 RA M R A S0 R Y B 4T 2 R N IR 40 i
(FLS) 2 W5 i 4 RE 34 A= 09 35 22500 40 B, B 5%
HAB E R BB AR 2 040 0 A5 b R 0 2R ) A
P76 RA i B3 2 Pl 4 L IR o,
RA T 41 M 1) 53 % ) 6 , R A Ak 4 ol T 4% i A
A BH R HAR DRl R i 2H 4L, D 2% RA R iF
JBo HZ5AYT RA RLYT 8k b | 75 B F /N i & %
K. WAL IR 4 (FSQTC) 2 I R IE YT RA 19 A
B RS, B AR R R AN 19 sk 24
S, FEELA B A AR R 2 T S
WF9E E UE B FSQTC H 1 1 i J % 5 4 ¢ 47 &
(CIA) K B 9 8 1M 65 5 76 A9 1 R, o I 3 P 2
HfEE K (VEGF) i 5 09 B # Kk P9 Rz 41 B
(HUVEC) Shfigte A fa i sgns ™ o 74 F Tt
— R BR M A AL, A BT 58 4T Xk 9 58 400 g 2%
HIAE X — RA FE R H G, R AN RA 4 4 i
TR A i ( MHT A) 25 /988 3R 36 R F- - ( TNF -0 ) 44 51
S IR W 4¢ FSQTC %) MH7A 41 it #4 58 1T
& BhME AR Z2 R MARE 1 B sZ A, BRI FSQTC X 2k
DR 56 T 48 B9 VR F ML
1 #a
1.1 #ififg MH7A g0t @ H 78 Riken cell bank
AN LHUA ~8 AR T L .

1.2 % FSQTC m Il #5408 A gl R Al ¥ P
I A AR AR R T LT AE | A R
B2y EEFL A S AR BRE e R EE A K
FEH 19 R 2G4 AL, FSQTC # oK (38 1k 4 5 240l 4R
VAR 103 47 B 2% &), 41t 5 O 20170926 ) 5 RPMI 1640

Fengshi Qutong capsule; human synovial cell (MH7A) ; proliferation; migration; invasion;

i 3255 (3£ B Hyclone 23 A] , fit*5- SH30809. 01B) ; WE
M (MTT, €[5 Sigma 23w, it 5 M5655) ; it 4= Ifil
1# (3£ E Gibeo 24 H] , it 5 16000-044 ) ; 5L 5 e ( 35 [
Corning A A , it 5 354234) ; ¥ % /N = (transwell , 3¢
[ Costar 2\ 7] ,#t 5 3422) ;recombinant human TNF-
a(3EE PeproTech /A w], it 5 300-01A) ; £F % & 1
(£ Millipore /A ], it %5 FCO10) ; 4~ IfiL & H & H
(BSA, B+ Roche 2], 3t 2 10735078001 ) ; — H1 4t
WA ( DMSO, 3 [E Amresco 2 &), it 5 0231);
VEGF, [ 4fl jg 5 R (1L)-18 i K 4 35 W B )
(ELISA) i& /] & (X7 Elabscience 2 ), it 5 43 5
 E-EL-HO111c,E-EL-HO149¢) ; %5 % (4t 50 B 1
& BB R A kS 2014071603)
1.3 fY8%  RVIO BYJERE 28 KA (T8 E KIA A H])
TD5A-WS B 5 B0 ML CR VP HACES O WL A
AR T) ; XDS-1B B4 & W flE (H POE i AL AR
AR A ) s BX50 AU GE & B i Es , CKX31 #Y 5] & 5%
6 W ( HAS Olympus 24 &) ) ; MK3 B 4> [ 3y /il 5
A,371 B Z A A Bk B 37 46 (36 [ Thermo A7) o
2 AFiE
2.1 TFSQTC fyfil 4 FRHEL FSQTC #37K 100 mg,
TG 7% 18 K 75 40 U f BC R BE W 10 g - LT, &
0.22 pmfffLIEME I8, —20 CORAFAH S
2.2 43R MHTA 5 F 10% g4 M5 7 %
2100 U-mL ™' 445 % 100 U-mL ™' % RPMI 1640
Wig2 3 37 °C 5% CO, W5 R4 N85 3%, Il R,
40 i 90% #=A7 JR TE Au 1L 4K .
2.3 MTT [L a0 MH7A (93G5 35 MH7A
AN S x 10* A~/mL 455 F 96 fLAR , B4 % 4 AL,
Bggad®, mA 0.02,0.1,0.5 pg- L' FSQTC #n
(%) KB W N 20 pg- L' TNF-o, 3F 1% 8 25
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FIZHAN2S (A0 0.5 we- L' FSQTC 41, 43 il 4k 45 45 57
24,48 h,BFLINA MTT 20 pL, 3535 4 h, 3 13,
A DMSO, £ 1L 150 pL, AR 492 nm J W CHEE A,
2.4 transwell 35 5250 &6 U MHT7A 19 1T 7% fig
transwell 2 /1A 150 pl JCIfL7E RPMI 1640 15 37 3
FELA) MHTA 4 5 x 10 A~ Ko A ] e JE 1) FSQTC
(0.02,0.1,0.5 pg-L"), FZE A & 20% FBS ffy
RPMI 1640 ¥ 33 3L/ 20 wg-L~'TNF-o 600 pL,Jf
PEEZSHHMZ TN 0.5 pg- L 'FSQTC 4 ;1T 2 h
Jei , TR B 4 25 8L R AT A AN i ;4% £ 5 R [
10 min,0. 1% %5 22 YL 5, 10 min, ZE48 7K vh sk 3 W 0%
AR 00 5 4B, TE OGS BB AR AT R B BT 4
J, fEALBE AL ER 5 ~ 8 AP EF 4 BT 14k
2.5 ZHEMMSZEGKE I MHTA BZ5HIRE T A EEA
0.2 g-L™ "Iz 96 fLAR A FL 50 pL,4 CF )5
Wbk 2 A WA, B FL A 1% BSA 100 L £ p1, F
37 °C 5% CO, B4 M H5 % 60 min, TG Ifil 5 55 57 3 Uk
2K, %5 o MHT7A 20 Jif %5 5% 2 3R 2= 24 LR, I
BEJ5 A [\ B & vk B Ry FSQTC (0.02,0. 1,
0.5 pg-L™") Al (8) TNF-a (& Jf & W N
20 pe L) PR E S A M EAM0.5 pge L7
FSQTC 41, 557 24 h, 35 £k 40 ., ) 5% 4% 21 40 it %5
5 x 10* A/ FLEEFh 2 47 3% & (A A gAY 96 fLAk ,
MBS A, A4 B4 F 1.5 hs mA
100 WLTC I35 35 F2 J 5 MTS 20 wL,37 CHEE 4 h,
AR 1L 492 nm | A
2.6 transwell {272 5050 K5 MH7A 1= 22 58 J)
matrige 14 C i Rl Al , FERE KT IR 56 18 i BE, A0 9k
transwell /N JIE SRR A = 10,40 wL/fL, & 37 C
60 min {fi matrigel 2 & W EEL , 75 F . matrigel £ 4§
B transwell 2 HI A T IL7E RPMI 1640 5% 3% 38 &
i) MH7AS x 10" 4~ & K [6] B & ¥ B () FSQTC
(0.02,0.1,0.5 pg-L ") 150 pL, FEMA & 20%
FBS [) RPMI 1640 #5355 JEFl/ 5 TNF-o ( 28 Ji7 &2 Wk JiE
20 pg-L7")600 pL, 3 & B 25 (1 4 % [
0.5 pg L 'FSQTC 414278 4 h J5 , 18 I #4548 25
FRIR B UM ;4% Z B EEE E 10 min, 0. 1% 45
SR 0 10 min, ZE 4R K W BE 3 UK K A R A £
B IE B LA WO SR 22 BT 1 4 i, R AL
BEHLIERL 5 ~ 8 4~ F1L BT 4A B8 I 1%
2.7 ELISA ¥l MH7A 433 VEGF fl IL-18 )&
B MH7A 4iffi4% 5 x 10° A~/fLE R 2 6 fLAR, fin
ALJFARHE R 20 pg- L7 TNF-o, 1 h JG AR
[F] J5 8 9k B 19 FSQTC (0. 02,0.1,0.5 pg-L°"), Jf
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WEZHHEMZ M 0.5 pg- L FSQTC 40 ;37 C
5%CO, AT 24 h 5, R4 M IS W,
ELISA £l b3 VEGF fil IL-18 & f& , ik #/E =
R & 0 B A R AT o

2.8 gitJrik SR SPSS 16. 0 8 #4743 By, 5
B RCHE o« £ FoR, A LG BCR Y 2 40 AT,
P <0.05h 225 A 517 E L,

3 #£R

3.1 FSQTC X} TNF-a i#55 MHT7A i fifg 5 58 15 1 /Y
M 5725 A4 ,0.5 pg- L7FSQTC 7 24,
48 h X MH7A 40 ffg i 3% 5 76 ¥ 2 JC B & 52 iy,
TNF-aif5 5 24,48 h J5#FAE 0 3 F+ & MH7A 4 ff 9
HOFE G (P <0.01) ; 5 TNF-o 4 [ %5,0.02,0. 1,
0.5 pg-L 'FSQTC fEH 24 h xf MH7A 41 Ji i) 3%
TG PTG @ 25 5 /R T 48 h e WY 2 4] TNF-o 155
SO R MH7A 40 g 3% 58 W (P <0.05, P <
0.01), W31,

£ 1 FSQTC %t TNF-o S MH7A A FHEM BN (v =5,
n=4)

Table 1 Effect of FSQTC on proliferation of MH7 A cell induced by
TNF-a(x +s,n=4)

25 51 ugeL! 24 h 48 h
2 H - 0.713 £0.060  0.931 0. 131
FSQTC 0.5 0.720 £0.059  0.932 +0. 114
TNF-« 20 1.029 +0. 064 1.440 £0.089%
TNF-a + FSQTC 20 +0. 02 1.021 £0. 110 1.216 +0. 144>
20 +0. 1 1.018 +0.086  1.196 0. 116
20 +0.5 1.104 £0. 117 1.116 +0.083%

TS HA R P <0.05,2 P <0.01;5 TNF-o HHE P <
0.05,YP<0.01(%£2~5[),

3.2 FSQTC Xf TNF-o 55 MH7A 4l iF #8 g 71 1
W 52 ,0.5 wge LT FSQTC % MH7A
YT RE RE 1 JC W R, TNF-o 240 MH7A 41 g i
BHEBZEML(P<0.01);5 TNF-o 41 H %,
FSQTC 0.02,0.1,0.5 pg-L~'2H MH7A 40 it i # %k
H¥ W &b (P<0.01), WK 1,%2,

3.3 FSQTC Xf TNF-o 55 MHTA 4 il 55 Fff 58 71 1
B S5 A #,0.5 nge LT FSQTC Xf MH7A
Y0 G IR 3 TG B 52, 1% BSA 41 41 B 2 I Rg
F1 B ERRAL (P <0.01) , TNF- 4 41 i 5 B BiE 11 2
ZFE (P <0.01); 5 TNF-a 40 %, FSQTC 0. 02,
0.1,0.5 g« L7" 41 40 fg 25 Bt 66 5 ¥ 01 @ F% 1%
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A.Z5 2 5B. 25 19 + FSQTC 0.5 pg-L "4 ;C. TNF-a £ ;D ~ F. TNF-a + FSQTC 0.02,0.1,0. 5 wg-L~ "2 (¥ 2 7))
1 FSQTC 3f TNF-a %5 MH7A 40 A8:E % 68 JT RS0 (45 5%, x200)
Fig.1 Effect of FSQTC on migration of MH7A cell induced by TNF-a( crystal violet, x200)

%2 FSQTC 3t TNF-a S MHTA HMEBEE NI (x =5,

n=6)

Table 2 Effect of FSQTC on migration of MH7A cell induced by

TNF-a(x +s,n=6)

%3 FSQTC Xt TNF-a %5 MH7A GH B M &L S BB (x =5,
n=4)

Table 3 Effect of FSQTC on adhesion ability of MH7A cell induced
by TNF-a(x ts,n=4)

24 59 W g /g L7 A it 3 B £ H /A 2 53 BB S/ g L A

S| - 19. 000 +3. 464 2 H - 0. 850 0. 080

FSQTC 0.5 18.986 +4.239 FSQTC 0.5 0. 848 +0.079
TNF-a 20 47.250 £6.944% 1% BSA - 0.574 +0.034%
TNF-a + FSQTC 20 +0. 02 39.400 +7.011% TNF-« 20 1. 066 +0. 062>
20 +0. 1 30. 048 +5. 475 TNF-a + FSQTC 20 +0. 02 0.975 +0. 052%
20 +0.5 25.900 +5.363% 20 +0. 1 0. 933 +0.047%
20+0.5 0.912 0. 027%

(P<0.05,P<0.01), W3,

3.4 FSQTC %I TNF-a if55 MH7A 2}l {2 2268 J1 1
525 A #,0.5 nge LTFSQTC Xf MH7A
2 Jif A= 22 BB T 10 52 O B I Z ), TNF -a 4142 28 1

A E B E#M L (P <0.01);5 TNF-a 41 It %,
FSQTC 0.02,0.1,0.5 wg-L "4 {72220 %k H ¥ 9
B/ (P<0.05,P<0.01), WE?2,%4,

AR

¥
&

2 FSQTC t TNF-a ¥ 5 MH7A H 122 68 1925 M (45 5 %, x200)
Fig.2 Effect of FSQTC on invasion of MH7A cell induced by TNF-a( crystal violet, x200)

%4 FSQTC 3 TNF-a 55 MH7A BT BEE NI IE (v £,

n=6)

Table 4 Effect of FSQTC on migration of MH7A cell induced by

TNF-a(x +s,n=6)

21 JR RS/ g L 20 3T+ KA

2 - 16.714 £2. 812

FSQTC 0.5 17.012 £2.769
TNF-a 20 48.250 +8.276%
TNF-a + FSQTC 20 +0. 02 43.556 +5.503%
20 +0. 1 38.333 +3. 969"
20 +0.5 32.778 +5. 540"

3.5 FSQTC %f TNF-a i S MH7A 41 3
IL-18, VEGF & & 5% w5 = 1 4 b5,
0.5 wg-L ™' FSQTC Xf MH7A #H 1 b 3% & 1L-18,
VEGF & 8 ] 850 , TNF-a 40 1L-18 #1 VEGF Hy
SR B ERN(P <0.01); 5 TNF-o 4 H %,
FSQTC 0.02,0.1,0.5 pg-L ™' 4 IL-18 #1 VEGF fi
SR WK (P <0.05,P <0.01), H X IL-18
MAVET BB WK OCR, WRS,
4 itig

FSQTC J& Hy 45 A L B gl R Al S5 21 R Y i IR
BT RA 5 T 500, J7 vh DU B R (@ R 2 &
ARFECAA R A 245 LAl AN X Il e 8 5 L R
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%5 FSQTC 3t TNF-a S MH7A 41 b5+ IL-18,VEGF & 8
BRI (5 +5,n=4)
Table 5 Effect of FSQTC on IL-18 and VEGF in supernatant of

MH7A induced by TNF-a(x +s,n=4) ng-L~!
24531 Emm% IL-18 VEGF

/g L

2= - 36.215 +8.689  66.333 £29.215

FSQTC 0.5 35.319 £10.238  64.913 +31.960

TNF-o 20 59.824 +13.105%) 241. 177 £49.584%

TNF-a + FSQTC 20 +0.02  41.344 +12.879% 162.063 +24.225%
20 +0.1 32.543 £9.691% 141.438 £43.546%
20 +0.5 30.837 +5.607 130.813 £43.605%

SRR AT W e Ol B 2, HLRE P BB 25 DR T K
FE 1 RGE 45 5 1 LA I AR 8 2 20 46 | £ % AU S FL
T WS 2Y IR 2 S TE I TG A S P AR B 2
KGETRAR 2 Mo g | 4= 0 W ;R A IR 2838 ik | 22 B
SR A8 5 407 45 71, SE 22 50 A0 R 3% i AR RS |
Kbz, PR AT T R, B R BE A Rk
RA K S 175 300 4 412 4 200 I DX 7 0 48 56 A R 1 7
Az 0T A 3o AR 1ML 3 TNF - Al IL-18 7K SF 1 %
G YT R BRI BT 56 (AA) PR 5 1% il
TERE N D AA KR AY 2 B i B, B2 5 ML A R g
U4 B9 B, B TL-18,1L-6 , TNFa, PGE, 4 5% 43
TP I TR R R AA AR TR A
FH AT R85 HAR &2 B 48 40 W g 0 M T BR A i R 1
FAT 5 B R s TF 4 AA K R JAK2/
STAT3 5 S " s £ FHRIY R M X EA
PLRYUEAL SRR, A BAD 6 AA, CTA K LT 5 40
WK 5, A BOE T SE Bt RANT L A, 1R i
Wl R | 4 8 | MR WA AR RE AT AR R AA Bl CIA
() D& T 54 40, FLATL ) 5375 5 400 ) e R 200 i 5 B, 10
RYEMMIPN T35, 845 Treg/Th17 A %2
P FT I BF 9T © Bon FSQTC Xf K Bl CIA K H
S L A7 T 2 A T R T R R o i
i 2y B A4 5% T G ] 4 R — 2D B

5B, RA i JIE 40 i o 4% RE 5 0 9 T AR
WSk R A O Al I B R MR 2B B 1 RR
B R0 E AR RA W RN Ok A R L HL %
PRBLBR A, H T REEA — R T MH7A 41
J R — PR VR T RA BB 0 B 2F 2 A i A 4 M A
LA 8 o R T 22 R AL AR T R e R S A
P ST E BTz T RA BFSE op 0 AR Sz R
F TNF-o 35 S 9 MH7A 40 g 75 Ay 1A A1 B 35F 47 BiF
5, G5 B8 TNF-o 78 R MR R 20 g+ L7 i fE
B G A F MHTA 400 3% 5 3 A% 6 BRI 22 B
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J1. £0.02,0.1,0.5 pg- L~ BV B9 FSQTC 1
FH 48 h &, BEAT M B TNFa 75 S 09 5% 34 fin iy
MH7A 4 Jf ) 35 58 35 1%, VE ] 2,24 ,4 h R840 il i 3%
FEAIG HH TNF-o 35 519 MHT A 40 i 58 58 26 Bt A i 22
REJI . 548 h BYZ5 R [E IR ZH 1 24 h 3 A W58
FA R FSQTC XF MHTA 20 i (4 1% 5 15 VA W 1 5%
Wi, B 0.5 pg+ L™ 'FSQTC *f J& TNF-a 55 () MH7A
Y0 A % T RE R A I R Y, PR R A A
RLEIRR B RN, HEARLRIERTH
FSQTC {& &b B AT — & F2 B W 0 ) TNF-« 5 3 19 T
240 JE ) i ) P o

RA ¥ J5 240 M AE 9 E 3T 38 fiE 43 W K it R AT
1 IL-18, VEGF 45, IL-1B X fg i — 0 # 35 R
i 20 L RS BA R AE AT 0 B AR, A2 2F M A 4 i
MIRGB AR 2868 71 o 76 RA h  VEGF J& {2 #F Il 4 18
B e B AN Y, BN BE T RA B B I 4
BE L, W A2 RA Rk of 8 b i R R
T, ARSI h, U W5 K B TNF-a i 5
MH7 A 40} 3 W 75 7K 7 19 1L-18 1 VEGF, ifij 0. 02,
0.1,0.5 pg- L™ B E #Y FSQTC fiE % 5 25 4 i
X—fEM . #7257 FSQTC i@ & M il i1 TNF-a 5 5
JIET 2KV AN 40 6 B TL-18 A VEGF, BT % #%
0 7] T RS A B A E B A VR o X 5 R i I F
58 2 B A ] CIA KU h IL-18 A1 VEGF (1)
ER—8 .

2% 1 FSQTC #I4] TNF-o 175 5 19 MH7A 41 jifd $8
B TR B 2R3 VEGE K IL-18 fig F1,
TR I RA 5 B8 4 0 15 A6 A FH L AH SC/E A AL
WA Rk — 2 TR ADESE
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