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o~ ILAB Fl MMP3 (& f (P < 0.001) , B 5 [ I 40 fifd v
MMP3 B8 & (P <0.001) o 5 (1 4L FHER R 1
CIA-FLS ({855 , H-AE 12 T I TNF-o 1L B Al MMP3 (3

2017 - 11 =27 $

FETH: | R ARERORBE R IUH (45 KY20151.X279)

VR B HEMKIE 2 e Sl S 8 A B O 2 2
WFa* WRST A 2B HipR 541001

YEFE fi A PR L 20, BTSRRI
W5, Lo, B B 5T A, S ER W, TE AT AR &, E-mail:
308823789@ qq. com

SKTAM ] LPS 55 CIAFLS (4 985 S -

KRR HAEFHR: R S 10 06T 48 W MR At
FRRIRIE I T -0 FIA R B: ZET R 3 IR 2 hl
FESES R363.1

TERFRER A CELHES 1000 - 1492( 2018) 03 - 0343 - 05
doi: 10. 19405 /j. cnki. issn1000 — 1492, 2018. 03. 003

ZE B 5275 48 ( rheumatoid arthritis, RA) 2L
KATHHLUG M RAEPERT Sy F 2RI A B et
PRI o RA FYRFAE PR R I 1 RS < 1 1 2
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necrosis factor-o., TNF-o) . [ 48 Z- B ( interleukin—
18,1LB) AL 4> & & 1 [ ( matrix metalloprotein—
ase , MMPs) #5 Y FH %,
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lar smooth muscle cells) , and then recombine these cells into vascular structures. The scarcity and heterogenicity
of primary endothelial cells and vascular smooth muscle cells ( vSMCs) hinder the advancement of vascular tissue
engineering. Therefore, we investigated whether vSMCs could be generated from human exfoliated deciduous teeth

( SHED) . Methods
vSMCs. The mRNA and protein expression were analyzed using RT-PCR, flow cytometry, Western blot and immu—

Transforming growth factor beta 1 ( TGF1) was utilized to induce SHED differentiation into

nostaining. Furthermore, in vitro Matrigel angiogenesis assay was used to examine whether those SHED-derived
vSMCs possess the similar function as primary SMCs. Results The results of analyzation of SMCs specific mark—
ers’ (SM22a, a-SMA, SM-MHC, and Calponin) expression confirmed that TGF31 could induce the differentia—
tion of SMCs from SHED, and the efficiency of differentiation assessed by flow cytometry was relatively high ( a—
SMA 86.1% , SM22« 93.9% , Calponin 56. 8% and SM-MHC 88.2%) .

genesis Assay confirmed that SHED-derived SMCs possessed the similar function with primary SMCs in stabilizing

The results of in vitro Matrigel Angio—

the vascular structures generated by human umbilical vein endothelial cells. Conclusion SHED possesses the po—
tential to generate functional SMCs, and could be a promising cell candidate in vascular tissue engineering.
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DLARIE . CIA R BB E g A NN R FE AN
MR R 2B YRR 5 Z B ( lipopolysac—
charide , LPS) 5 40 i A 75 3, #E A LIRS Al 0 20
%~ B 5 , 2 25 Aol 40 DAL 1 1 5 1S R
sl AE AT 250 Hb A0 A 7 A R P BN Y ) R
LPS J™ 32 b JH 3 R A1 40 i 552 56 2 S7. 200 0 58 4 A
L IR CTA K U IS 4 44 43 5 Al
JEARKE IR  LPS A1 S 58 E i DR 38 7 B Dt 5 ik
KRR BT G- E 1 E 40 L ( fibroblastdike syno—
viocytes of college induced arthritis, CIA-FLS) 41 ifg #¢
RERATY PRI AP B T2 K 5 15 48 T RERY 70 7
Bl -

1 #MR5Em=*

1.1 sEiezh#m 8 JAls SD KER, I A HEAR B 2= B,
S AT IIES-: SCXK 4 20130001 .
1.2 ZAY5iIRFA e R (iS5 1001468662) |
MRrl v A I A ( C ) o IR 58 4 A 50
LPS( £ [ Sigma A ) ; A 2F ML« 1640 Ki 5% 3L A
0. 25% Je 2 F i ( 5 [/ HyClone 23 w]) 5 S F#2HK
A& ( B E A RAEWHARBER I bt
MMP-3 £ i [ 471 14 ( 3% B Abcam A w]) 5 bt B
GAPDH —#iifl HRP Aric i Ll 2 di e — b ( Bk
Tvw]) s K TNF-o ELISA kit (|- i % U A ) 2
) s IL4B ELISA kit( Fg 5t £8 DA #/2 w]) ; MMP-
3 ELISA kit( _Lifg) BiAEYAF) -
1.3 FEXLEE CO, 55548 ( Model 311, 3£ [
Thermo 7 F) ;3 34 VR 250 HL( f2[E Eppendorf /3
A)) 5 BB AH 25 0 fUE ( FEE Zeiss 24 A]) ; Molecular
Imager Chemi Doc XRS( 3% [E BIO-RAD A #]) ; Infi-
nite M200 PRO Microplate reader( i+ Tecan /A H]) o
1.4 73
1.4.1 CIA K ABAH & B S% 30" wor
B KR E C 250 wg VST K B OR B B2 A 3L
KRB A JEEE R IR SRS CIA BRI
BRUFH T IO 41
1.4.2 CIA XRFEBmie» B iR BRI
MR JCIRAEF 40 B CIA K BUMEE 35 ¥ B, T D-
hanks & Wk 3 3 , P62 BE SR 1T 14 LT B B T B
L, K W B BT A 29 1 mm x 1 mm x 1 mm /)5
He,2 500 r/min .0 10 min, 5 FIEHR, A 100 wl
G4 M3 TR AT, ¥ HAF AR RS SR L, i A 8BS 53246

HEE 3 20 min fHUHIGEE SR 5 BRI 5 20% I
TH 1640 R E T #4671 ,37 C5% CO,
MR SR, 48 h J5 B W AU T WA B 2 4B
JAFEA FLS 40 JIC s, 2 = I i[5 JE FAS A1 00
AT A0 55 FF A B A5 B )5, SRR 2L 2 8k, 4k
SLiidR. F2~3 dHME 1 R FRAIAEK 2 70% ~
80% % FE I, FH 0. 25% R B H AL, 5 3 ~4 d 1%
LGS 3 ~4 AR E T S2 86
1.4.3  MIT =40 & &8sk LPS 48 A & CIA-
FLS 2mfb 3 st 6 %o MTT 54 05 B Scilik > ik
57, LPS XF B8 40 fin A & & ¥ A 100 pg/L fY
LPS™ & 4525 4H7E LPS XF BRI A LPS £ 12 h
JE A R EE 2T VE T 244872 h, TS
HHREN 2.2 wmol /L, 45 2 (AL FHER 2 HR B 43501 Ay
0.125.0.25.0.5.1.0.1.5.2.0.2.5.3.0.3. 5 pmol/
L, BB 6 NE AL THEAIMIE s Gz, 4y
FEAMEIR( %) = ( XFHEL OD {H - 452541 OD f) /
XTHRZH OD fH x 100% - A4 MTT 5250455, DI H
APHEE 1.0.1.5.2.0 wmol /L 3 M B 2H 347 T iR
1.4.4 ELISA %l & 78+ 82t LPS 45 A JG 2 e
¥dh b P INFo. ILAB #= MMP3 48 ¢4 % h
FE5 3 ~ 4 AR T 40 B 0. 25% Jige 2k 11 i
A, JE R A i B Ry 3 x 107 /L, b 4 I & AR K
10 em FYRGFR LA, 4IR30 x 10° /M. 35 77 5
B, AR B R AT, CIA X REZH: A 10% i 41
TH 1Y 1640 15 5% LPS XJHEZ: i A & LPS Za9fk Jif
43100 we/L 10% Jif4F L7 1640 KE 2 & 24 h;
20 P8 2 S i A & P 2 R e 2k B Oy 2.2
pmol /L (35T 24 h, AN A LUK EE A 100 pg/L
LPS 4L % 24 h; (A6 FHR 1. 041.5.2.0 pumol /L ¥
JELH: Je M AL E 53500 1.0 1.5 2.0 pmol/L
M AEPHBR I B 24 h, P30 A2 B R 100 pg/L
LPS 20 E 24 ho YA AU M3S I LI W% 25 40 il [
T ELISA 350 & e Bk Tkl SCH s A 3
I Y1H
1.4.5 Western blot # ] & 7% J+ 8 %+ LPS 4 A &
CIAFLS Zm e MMP3 & & kL t9 % [6] 1.4.4
ST E RSN M B 1, BCA 330 2R
R, BifL B4 50 wg &1 ,10% SDSPAGE 435
FE T B, 5% AR WA 204 1 h, 43511 in GAPDH
(1:1000) MMP3(1 :1000) I4%¢,4 CHeRT
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VR I 1T Hi( 1+ 8 000) =M E 1 h, BEBS
FHEEE ECL &GO B B, 2 5% 50 A
Ja L HE XOER B ERE S ~ 10 s, 8 X A #H17 %
BRI T WL BT 25l R R 28 Molecular
Imager Chemi Doc XRS 434t &G 347 K BEAE 434 o
1.5 ZgitFALEE SR SPSS 17. 0 Geil#k 40 br
Bl TR, « x5 R, AL L BCR HT A 2
T35 2500 B, A% 2H 1800 8] 9 1 L AR A Student-New—
man—Keuls( SNK—¢) #:56 , K 56 7K #E o =0. 05,

2 HR

2.1 AR LPS {EAfE CIAFLS #EEM
M MTT 258 R, FAEPHERLE 0. 125 ~ 0.5 pumol/
L e i 3 Bl 9 %) CTA-FLS 400 it i 41 1k 1 AN, 5
BRPE 25 %) T e 20 LA, MR 2R 1.0 pumol /L R 6F
0 B R S A A R VR AR Y , 22 S oG 7 3 R
1.5 ~3.5 wmol /L 35 [ KT 4 A (%) 91 1 45 FH 45
(P <0.01,P <0.001) , 5% e M AR HTE - ik vk
B 1.0.1.5.2.0 pwmol /L 3 ANk B 4 AT 5 225056 -

WEI1,

2.2 BEABEMHAMmESR EERS TNFo. ILAB
1 MMP-3 SR80 LISA Z5 8%, 5 CIA X}
HREH A, LPS W@ B3 1 40 il TNF-os ILAB Al
MMP-3 [fj33k( P <0.001) ,$#&/~ CIA-FLS 41 fifg 5 5
RV R D 55 LPS X MR A, BHME 25 H
WHERA Bl (AL PR 3 /W B 41 2 e IH S A 4 i s %
3 W B TNF-os ILAB FiI MMP3 i & & ( P <
0.001) ; 1fij 5 BHM: 25 4 HH 2 B 08 2 LU 3¢, 1 4B PR
2.0 pmol /L 41 TNF-o ILAB B & 1K 2% B H 5
H2E (P <0.01,P <0.001) ; FI4EPHER 1.5 F
2.0 pmol /L 20 MMP3 & [ MK 25 % A Si 27 75 X
(P<0.01,P<0.001) , 32,

2.3 B7AERxS LPS {EfA 5 CIAFLS i MMP-3
EAFRIEBEN Western blot 4558 i 78, 5 CIA X}
HAZH L, LPS Xf HRZH MMP3 fi [ A BB 3 ( P
<0.001) ; 5 LPS Xf HEZH L 45, PH % 25 9 P 0 vy
B PHIRAVE F 48 h )5, GE P W REAR 40 ) MMP-3
(AR & & (P <0.001) ; 15 FH M 259 FH 2 s 21

F1 FREKRENBESES LPS {ERAJE CIAFLS HEMHM (x+5,n=6)

215 R (ol /1) 24 h (%) 48 h IR (%) 72 h (D)
LPS %} I - - - -
At 2.2 9.30+1.35 23.86 +2.91 32.80 +3.02
AL FHH 0.125 3.52+£0.56" 6.59 £0.98** 7.42£1.06% 7
0.25 5.22+0.82 8.81 £1.17%% 10.86 +1.12**
0.5 7.92 £1.13 13.99 +2.35** 15.32 £2.14**
1 13.50 £2.06 22.18 +2.76 28.40 +3.29
1.5 19.79 £2.97** 33.04 £3.73" 45.32 £4.82**
2 25.45 £4.53*% 41.20 £3.32*% 58.71 +4.12**
2.5 39.04 £4.45%* 61.96 £4.36** 77.40 £5.94**
3 51.84 £5.93** 71.89 £6.94** 85.32 £6.36*
3.5 59.53 £6.30** 85.12 +8.67%* 87.69 £6.22%*
F il - 183.28 238.07 314.53
P - <0.01 <0.01 <0.01
SRS A T P <0.01, % * P <0.001
F2 BRI CIAFLS 4faiEs EiFikH TNF-o. IL4B #1 MMP3 22X EHFM(x +5,n=6)
2 ) e ( umol /L) TNF-o( pg/ml) IL4 B( pg/ml) MMP-3( pg/ml)
CIA % - 24.46 +5.12 35.72 +6.39 81.57 +9.03
LPS % 8 - 104.20 +10.94" 135.33 +12.417 307.09 +16.69"
P 4t 2.2 60.10 +7.42* 75.22 £10.62* 178.01 =12. 12*
AL P HH 1.0 70.51 +9.31* 84.88 +9.99* 188.70 +9.77*
1.5 52.61 £8.60* 67.13 £8.55*% 152.58 +11.28%~
2.0 34.74 +7.84%00 51.08 +8.37%~ 120.48 +12.29%44
F i - 56. 65 64.37 193.50
P1H - <0.01 <0.01 <0.01

5 CIA XFHRZH LA © P <0.001; 5 LPS X M4 Hbds: #P <0. 001; 5 H M4 40 Hhds: 2 P <0.01,24 P <0.001
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Hedss, (A FHEE 1.5 1 2.0 wmol /L 4 MMP3 f7E
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1 A%AER LPS {Ef S CIAFLS d) MMP-3 &iA KIS
1: CIA X fif2H; 2: LPS X AR 2H; 3: I B 4H; 4: FIAEFHIR 1.0
wmol /L #H; 5: FA4ESHHR 1. 5 wmol /L 4H; 6: (A AEFHAR 2. 0 wmol /L £
5 CIA XL Hu#E: © P <0.001; 5 LPS X B 4H [ug: *P <0.001; 5
N4 2H e 2 P <0.05,%2 P <0.01

3 iWig

RA J& — g M e AT PR Y B B 5 92 e i M e
T, FE A FE A B2 o R 1%, 3 [ R R
H0.35% o RA EIIAT th B TR [ 19
FITNRERRERT , & —Fh R R B P P H G E A
SRR . H AT JCHIA 17 W I IRIT 25 £
TAT R R BT A 24 M B BTICR SR 1 5T
M2 AW 5] o

FIRTCHTE RA A AL, 3 55 200 i v A4 B
21 4E R ¥ R 2 Jifg ( fibroblastdike synoviocytes, FLS)
2 RA SCAT 451407 A4 fie 24 20007 240 i, 3 3 =6 5 40 i A
TR S RO A5 5 R AR 5, LA 23
5503 W7 O EEAN ) S AE SN, W R 1T SR AE AN
TR BN N o VAN I A A AR RA
— S ARFIE . RA 5 540 M 1Y) S5 o 15 58 B 73 )
R 200 L DR - T S 2 8 R A o ARG 4
FRoR 5 FYEZS Y TSR AR HU A, AR PHIRAE
WM 1.5 ~3.5 wmol /Ly FE Xf CIA-FLS 4 fifd ity 44
SHA RS R RIVEHI( P <0. 01, P <0.001) , &I H
AEF R BE 1 3R] H 0 o 2 0 3 24

BE7 S ERA G P S R0 A R
TR S AU AR B BB B AR NI Y D R A

T AT YA e AN 2L 1 A A0 B SRR A R L e
H3 U R AR R M AN IR T R A PR 7 R 3 4 TR
TR MMPs, Hoo g SR 40 . B rg 4 i 567 24
S0V T S L R 2 A A s 1 TLA B B ply
FH B W 20 M 7 A 1Y) TNF-o 76 RA f955 R afk i v
A Fu . TLAR J& RAE M IR 3 2, 3 4y
AR TLA B 7T LA S0 YR AN A1 A 5 o R i
FIRRER E2 FIRE IR , 51 & W B 48 A SN 3 ik ot
o TLAR IAAE T P R 41 B , A 325 v v 1 s 4
YL 90 EE% 200 R R 0 i A SR AR N O Ry R A S
pE T wRge Y BOR L RA B I P TNFo 52
T K430 55 05 3% Bl B ™ o i i DA O
TNF-o 5 ILA B A0 5 #0848 i AH 2L, TNF-o 7]
DA RES 200 R RN R 1 20 P 6 BT S AR 22 B2 R
D, 5 A B A TR AT P RIS , 12 a2 2T 24 240 i 34
Az o TNF-a {953 WA ANELRT LA 8 4 a3 in B 5
(7= T A AR TE TLA B A BR300, 522 1F 2 5kt
PN P, A ILAR A1 TNF-o B 9 08 X 4 il
RA (155 1 108 10 f AE o FE 2L .

IR EEAE—HTE G In’ F 48
BTVE R Bh R 7 19 25 (K S i, MMPs JL-F- g 7K
fif A M A DR T () A5 P AR 1 G R BOCTT A B R
BB IR . MMPs 77 £ 4% T 45 i 45 4 4 21
MMP-3 81 h 55 2 R OG5 98 K R e & VT
Ma et al"" WF9E &% B0, RA B3 ML vE b MMP3 %
Bl SR KA T RS WY — FP A AR R
MMP-3 X — RGP RAEAR &, BLE A R 15
A i L ) R LR, O TR S 2R R G T
9o HH I AR LA R TS (e dE R

ARG S5 F N, AL PR A8 A3 80 ) CTA-
FLS Fy3E 58 , W W BEAIG CTAFLS #5538 b5 Wi 4 i
R F TNF-o IL B 57U MMP3 [ 33k, [
fik CIAFLS rfr MMP-3 (#2538 35 , iX Al B2 AL T
PRI CIAFLS S E A5 A () B AR AL 2 — ,
A RESE FIAEFHER B R TI6 97 XU PR 08 A 35064
Fo ARSELG A FAAEPHER A TT 28 R G 1 R I IR
o7 FH AL S 55 K A -
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Effect of plumbagin on proliferation and the expressions of TNF-o,
IL-13 and MMP-3 in CIA-FLS in rat

Zhong Yujuam1 JLi Li?, Li Yongwen3 et al
(' Dept of Immunology > Dept of Physiology,’ Dept of Pharmacology , Guilin Medical University ,Guilin  541001)

Abstract Objective To observe the effects of plumbagin on proliferation and the expressions of tumor necrosis
factor-o( TNF-) ,interleukind 3( IL4B) and matrix metalloproteinase-3( MMP-3) in fibroblastdike synoviocytes
( FLS) induced by lipopolysaccharide( LPS) . Methods Using type Il collagen and Freund’ s complete adjuvant to
make arthritis model in rat. CIA-FLS were primary cultured in vitro,the effect of drug on proliferation of CIA-¥LS
was detected by MTT method. CIA-FLS were divided into CIA control group, LPS control group, methotrexate
group , three concentration groups of plumbagin 1.0,1.5 or 2. 0 wmol/L; after being incubated with each drug for
48 hours, the levels of TNF-«,IL4 3 and MMP-3 in cell culture supernatant were assayed by ELISA; the protein
content of MMP-3 in CIA-FLS was mesured by Western blot. Results The result of MTT showed that plumbagin
could inhibit the proliferation of CIA¥LS in different degrees, presenting in a concentration and time dependence
manner. Compared with LPS control group, the contents of TNF-o,IL4B and MMP-3 in cell culture supernatant
were significantly decreased in methotrexate, the 1.0,1.5 and 2. 0 pmol/L of plumbagin groups( P < 0.001) ;
methotrexate or plumbagin could also significantly reduce the protein expression of MMP3 in CIAFLS( P <
0.001) . Conclusion Plumbagin can inhibit the proliferation of CIA-¥LS and the inflammatory reaction induced
by LPS via decreasing the expressions of TNF-o,IL-4 8 and MMP-3.

Key words plumbagin; CIA; FLS; TNF-«; IL43; MMP-3; LPS



