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TNF-«, IL-1B induce mechano growth factor expression in human
fibroblast-like synoviocytes through the PKA pathway
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Abstract: Objective To investigate the effects of inflammatory factors TNF-«, IL-1B, IL-6 on expression of
mechano growth factor (MGF). Methods In the experimental group, TNF-a and IL-6 at concentration of 25,
50, 100 ng/mL, or IL-1B at concentration of 2.5, 5.0, 10 ng/mL were applied to fibroblast-like synoviocytes
(FLSs) for 12 hours. The inhibitor groups were pretreated with PKA pathway inhibitor KT5720 at concentration of
1.0 mmol for 1 hour. The control group remained under the same culture condition as the experimental group, but
without any growth factor. Real-time PCR was used to measure the gene expression of MGF. Results Treated
with TNF-a at concentration of 25 ng/mL and IL-1B at concentration of 10 ng/mL, the MGF expression in FLSs
was significantly increased ( P<0.05). IL-6 had no effect on MGF expression. A specific inhibitor of cAMP-de-
pendent protein kinase, at concentration of 1.0 mmol significantly decreased the activation of MGF synthesis by
TNF-a and IL-1B in FLSs (P <0.05). Conclusions TNF-o at concentration of 25 ng/mL and IL-1B at concentra-
tion of 10 ng/mL significantly induce the MGF expression in FLSs, which activate MGF synthesis via the PKA
pathway. This study is of significance in improving the application of MGF used in tissue repair area to make up
the insufficient stress stimulation.
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IGF-1 Eb) ,J5# ¢ Wt &AM 4.6 LUK —# ]
WAL 49 bp B9HM T 5 0938453 17 51 (ki i
¥Ry 52 bp) . 5 IGF-1Ea AH M, % 5 #0E X™
A2 T TR A A S 3ok e B A AT E W 1A B )
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(IR o AU A o BE VLI 41 i b MGF 15
B IGF-1 2 i G380 2 A K R S L4
MF C2C12 H MGF (A il o 53R 00 1 SRR
A 55 40 L PR -t R R ORI LAR B N ok iy
LR AL MGF'™™ SR P % MGF
IKHYA 5 4 38 B 4F 5 #7238 . Kravchenko 25" 4R
A 2 fF cAMP 7E BURA Y ULAR i Fn
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BT SCHRRGE TNF A TL-1 32 5 T AR ki
Jrf cAMP K- fEBUf) , ZHEUN TNF-oc IL-
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1 #EfariE

1.1 FEKLFIFLEE
DMEM ( Gibco BRL AH], 3£ [ ) ; {05 i 4 137

(K TBD WA RAF]) ; 78 R MEEER (£t
2523\ ) 5 4 F1 g ( Gibeo BRL A A, 22 [H ) ; DM-
SO (Sigma 23w, 2 [F) ; RNA 4 IO & (| % 5,
H ) SO sl ) & ( Thermoscientific 23 7], SE[H )
CO, {8 i 1 %2 4 ( Bio-Rad, % [/ ) ; TNF-o . IL-1B |
IL-6 ( Peprotech 7/ &), 3% [ ) ; SsoAdvanced SYBR
Green Supermix( Bio-Rad ,Z£[H) ,
1.2 {AiEiEFE

T B SR IR T 8 IR BE R R 2 B 25— I B M
VO BEBE R MO AT T RO B IR o7 28 09 1E TG
o HIGRIRABE B Ae P2 51 254t o, A0 25 38 A
T REAS . FLSs BRI 2% Sk 13 ], 72
BARIETT IO AR S A IR 2 (n =4)
FHE1 500 USRS 10 mmol/L PBS £k sk, wfisk
JETES 300 U BULHy PBS i LA 87 R 24
IRG T ANEE 4R 2H 2, SR Fe PR B 45 T JIEE 2 28
2 mm x2 mm x2 mm K/NYH LR, BE 51 i R
LU LATE 24 A9 1] B A25 mm® BE 3R, IR AE
10% Jifs 4 1fiL 775 ( fetal bovine serum, FBS) .4 mmol/L
L-A4 W . 100 U/mL H 5 ZE . 100 U/ml 855 £ 1
DMEM @i R, # & T 37 C,5% CO, WMiA
MR, B3 dBE 1 RIS FRIR . R R I
B, P L2 LI [ 7 378 AT 00 35 37 h Ak 2
e IR SR T i AR M AR S AR K 2 R AR R
(A1 22 90% Rl A BT, L 0. 25 % 14 J 8 11l 11 1k
PTG FR . W4 ~ 7 AR e WAL AR AN i ] 5
Ko ZRAMHDMSOZRLE, & TMA T IAF & .
1.3 EFaE

KR 75 em® BE 3 P A9 40 0. 25% JiE
HEABEHE AL, L2 x10°/mL (1% FE R T 6 FLIR
H B TRIFRAE SR 48 ~ 72 h, RN I RE AR K
% 80% il 5 ) , 41 FBS KR8k 2% ) DMEM
TIR AR SE R SR 12 h, {25 2 A0 IR A 3R B W] 4
SRIGTE FBS AR A3 H0h 1% W35 32 W 73 5 A
TNF-o \IL-6 (25,50, 100 ng/mL), IL-1B (2. 5.5,
10 ng/mL) Zb 32N, 12 h J5 ] RNA $2 B0 & 2L
TR LA AR DT 2 B RNA . 50 ] PKA S8 #4100 1
7 KT5720 1.0 mmol FiAbEE 1 h, #R 5 I A K1) 3%
12 h, FEHCAR AL S RNA
1.4 ZHBES RNA 2, RERRENXEESH

1 B AR T2 ) e Al RNA R $2 U R 2
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(BLFERY) #E1T RNA $RHL, & BUD BRAR 48 300 &
YA AREAT o AR S 25 1F T A 40 RNA $2 18
T 7 GG RE TN SE B G —H (500 ng) , & ] Ther-
mo Scientific /3 %] RevertAid First Strand ¢cDNA Syn-
thesis Kit 7£ 42 °C F 45 5% 60 min, A F45H )T,
PUAHRL i cDNA SRR 34T GAPDH F1 MGF 5&[A]
5 T PCR RN, AR FEAT 3 MR EE,
IR SEE 25 Se e d 52 3 L . GAPDH il MGF
SER B 51 W 7 91 h S e FE AL ( i) 52 5 A BRA W
B IFII IR 1o B RA 1wl cDNA
VENRERR AT € B PCR 97 1Y, 97 1Y 25142495 C it
A5 30 5,95 CAEMES 5,60 CiR 2k 30 s 3 40 M
W EEIRSE R HEAT 65 ~ 95 °C By ik h 2 20 #r
LA E 7 ) ) A S o
&1 qPCR3IFET
Tab.1 Primer sequences for gPCR
A Gk
GAPDH % : GAAGGTGAAGGTCGGAGTC

Fit: GAAGATGGTGATGGGATTTC
MGF4! 9% : CGAAGTCTCAGAGAAGGAAAGG
TU: ACAGGTAACTCGTGCAGAGC

L5 SitZah

STHAR LR = BRifE2E 3R, R Origin Pro
8.0 Geit et iR i B IR 2K Ty 22 A 20 W BBl , A
M2 HZ MJERAFAEZE S, P <0.05 N HA G
ZESt.

2 #R

2.1 TNF-o.IL-1B %5 FLSs i MGF k3%

4% 25,50 100 ng/mL ¥ B ) TNF-o il
2.5.5.10 ng/mL () TL-1B AbF FLSs, D)o kb 3 2H 1
SXTHR, 12 h JFUREE I RNA JE17 0 5%, e
PCR J7 4K MGF mRNA /K, 5 S anE 1.2 o
Ro TNF-o ZbF 12 h J5 , MGF fy k50t B 414551
SR (2.46 £0.66) . (2.20 +0.47) . (2.86 =
0.67)ff%(n=3,P<0.05), K 4b PR ] A7 b 2
25t IL-18 AbFE 12 h J5, MGF 23k &8 435I Ay X i
20(0.91 £+0.26) (1.67 +0.77) .(2.68 +0.51) 1%
(P<0.05), 4% EF L 10 ng/mL i, MGF 131k
B R 2. 68 f5(n=4,P <0.05),

2.2 IL-6 EAFAIEN FLSs 1 MGF Rik T80

439 H 25,50, 100 ng/mlL {4 IL-6 P F &b B
FLSs, LIJCH ¥ b BRLHAE R0 BREH, T 12 h J5 $2 K
AN RNA I J2 5 53¢, 72 1t PCR LK MGF &K,
SCIREE AN 3 iR .

MGEF relative expression

Control 25 50 100

TNF- o concentration/(ng - mL'])
B 1 TNF-ai#55 FLSs 1 MGF Rix( * P <0.05)
Fig.1 TNF-« induces MGFexpression in FLSs

MGF relative expression

Control 25 50 100
IL-1pB concentration/(ng - mL'l)

E2 IL-1B#55 FLSs f1 MGF %i%( " P <0.05)
Fig.2 IL-1B induces MGF expression in FLSs
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MGF relative expression
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Control 25 50 100
IL-6 concentration/(ng - mL'l)
E 3 IL-6 X FLSs F1 MGF 534 T 50
Fig.3 1IL-6 had no effect on MGF expression in FLSs

B F-4h B G FLSs H MGF [ 7K 4551k X BE 41
f7(0.78 £0.07) .(0.79 £0.18) .(0.99 +0.10) f%,
BUZ BT G222 5, W TL-6 A 7 &b B XF
FLSs 1 MGF [} 3618 A 5200
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2.3 M4 PKA & B84 TNF-o IL-18 S 8
MGF %3i%

SR 43 R Jo A AR FEXT R TNF-o 100 ng/mL
41 TNF-o + KT5720 41 (1.0 mmol KT5720 T 4b #4!
1 h,1.0 mmol KT5720 + TNF-oe 100 ng/mL 4b ¥
12 h)  IL-1g 10 ng/mL 41, IL-1p + KT5720 41
(1.0 mmol KT5720 Fi4b#E 1 h,1.0 mmol KT5720 +
IL-1B 10 ng/mL Zb# 12 h) , $2 HUA5 52 56 26 20 i
RNA, 5%, 52 1 PCR LG MGF 363K, 5056 2%
BN 4 iR, FAbBELH MGF ik 5 X R4
B R 2. 75 £0.55.1.27 +0.15.2. 68 + 0. 51,
0.78 +0.03, NS85 25 AT LU H, PKA 3 J% 4% 5
PERN 7] KT5720 i 4k B 8 25 FAIK T TNF- [ IL-18
5% MGF %35 (n=3,P<0.05),

4r * *

3t | I

2_

1

MGF relative expression

0

a b c d e

a: XTHE4], b:TNF-a 100 ng/mL 21, c¢:TNF-« + KT5720 4 ;
d:IL-18 10 ng/mL &4, e:IL-1B + KT5720 24
4 PKA @& 73S TNF-o, IL-18 F S # MGF RIZHIF N
Fig.4 Effects of protein kinase A inhibitor on TNF-o IL-18 in-

duced stimulation of MGF expression
3 itig

MGF J& IGF-1 f)— > B8 Sk A% N 1 HL
R Z RN S S5 7= . BF9E 2B, MGF iy
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MGF 196 185 AT TZEWE 5T cAMP B9 1] 58 i #0 An rh
R, PKA (7 SRR AR T db-cAMP 355119
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