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W 41 ff (fibroblast-like synoviocytes, FLS) N mTOR {55 5%, Fix B RRONIEF A .AA 4 . AA+PF
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54 ol AR ) R R TE S ) 4 AA KB, AA+PF 100 pg/mL 20 . AA+PF 200 pg/mL 41, AA+PF 400 pg/mL 4
R BRI 85 1] e 1 Ik 4 ) 4 0. 1 mL/200g MR PFLBESE 3 A5l PF X AA R RIFD A . EHE
55 28 R IBL S BRI AL BE I 5 A0 AA ZH R B, 43 9 4% 2 R RO T 3 I 41 5 37 FLS I BE SR iy FLS 43 4 IE %
H.AAH AA+PF 1 pg/mL AA+PF 2 pg/mL . AA+PF 4 g/ mL 4, id Real time qPCR £ PF 2y % AA
KB FLS . mTOR ik 9% 0 , Western blot £ 1] PF %f AA Kl FLS # 2/t mTOR(p-mTOR) 2K 13 # ik i) 52 1 ,
ELISA £ PF X AA K FLS 408 I 7 FH 48 A & (T1)-1.11-6 F ik 15200 . real time qPCR ¥l PF 25 %F AA
KB FLS  MMP3 23X 1520 14 FLS 4 ¢ mTOR 3 %35 24k 48 h /F F K 1L-1,1L-6 FI MMP3 [ty &3k .
R PFAREMSFREAR AA RBROCT 540, PFNZY)S 48 h, 5 AA 41 FLSAH I . AA K FLS 7E PF 25 1.2.4 pg/
mL B} mTOR £XHEM. 5 AA 4 FLSH L. AA K FLS ¥ PF 25 2 pg/mL B p-mTOR 2 [ 3% 5 & W AL,
PFiNz4js 48 h, 5 AA 4] FLS At . AA K§L FLS % PF 4 1.2.4 pg/ mL i} IL-1,1L-6 MMP3 ik ¥ &L, (7
AAPF 2 pg/mL 4 FLS 53 mTOR 3§ %352k 1k 48 h, SH LRI L, 1L-1.1L-6 MMP3 %3587} 5. &% PF
LA AA KRR AL AT AE S AA REL FLS N mTOR {55 R0 HI A K.
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Experimental Study on Paeoniflorin Inhibiting mTOR Signaling Pathway in Adjuvant Arthritis Rats MIAO Cheng-
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[Abstract] Objective  To study the effect of paeoniflorin (PF) on mTOR signal in synovial fibroblast-like
synoviocytes (FLS) in rats with adjuvant arthritis. Methods ~ AA model rats were prepared by complete Freund’s
adjuvant injection in foot-plantar, the PF was injected to rats in AA + PF 100 pg / mL group, AA + PF 200 pg /
mL group and AA + PF 400 pg / mL group by the tail vein injection at the dose of 0. 1 mL/200 g body mass, and
the effects of three doses of PF on arthritis scores in AA rats were studied. The modeling rats and control rats were
sacrificed at 28 d after modeling, then the synovium was separeated from rat articular, the FLS were cultured. The
effect of PF on the expression of mTOR and MMP3 in AA FLS was detected by the real time qPCR. The effect on
the cytokine IL.-1, 11.-6 was detected by ELISA, and the Western blot was used to investigate the role of PF in the
mTOR phosphorylation. Furthermore, FLS were transfected with mTOR vectors, and the effect of mTOR
overexpression on the PF roles was detected by real time qPCR and ELISA. Results The tail vein injection of PF
can significantly reduce the AA rat arthritis score. Compared with AA group, the expression of mTOR in AA+PF
1 pg/mL, AA+PF 2 pg/mL, AA+PF 4 pg/mlL was significantly decreased at 48 h after dosing. Compared with
AA group, the relative expression of p-mTOR protein in PF 2 pug/mL group was also decreased. Compared with AA
group at 48 h after dosing, the levels of IL-1, IL-6 and MMP3 in AA+PF 1 pg/mL, AA+PF 2 yg/mL, AA+PF
4 pg/ mL were significantly decreased, respectively. Compared with PF 2 pg/ml group, the relative expression of
IL-1, IL-6 and MMP3 in PF 2 pg/mL+mTOR vectors was increased. Conclusion PF can significantly inhibit the
pathology of AA rats, and its mechanism may be related to the inhibition of mTOR signal in FLS of AA rats.
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PF Wl [/ bt U5 i A o B4 A BR A ) Al >
98%, 20 mg/3Z, CAS 5 23180-57-6; fi§ Jii &
2000, Opti-MEM Iy H %
Invitrogen 24 1] smTOR 3 3% ik 2 (4 1 1 g 75 35 il
AR AR A A AR s A SRR & A
Fermentas /3 # ; real time qPCR & 5] & Wy H &
Qiagen 23 & ; #7 4: Bf 4 1 7 W9 @ 5& B Hyclone 2
Al s ELISA 3 7 & W [ & 5 0 A= 9 B 4 A IR A
.

1.2 AA KBRHEERKBREFTRIES

R 98 4 o AR R & AA R R AL, SE 30 R
R HEPE SD R BRI 268 B B R 2 5256 2h i vhoo
(BEBEghifE 01 %) MR ity 160~180g, 525 K B
BEAL 73 4 IE & 4l AA 4. AA + PF 100 pg/mlL,
AA+PF 200 pg/mL . AA+PF 400 pg/ mL.AA+
PBS X M 41, IF & 4 KR — WM 2 wmdE s
0.1 mL/200 g 525 FEER KV 0 B, HoAv 45 4
RBUR FH — W B O 52 42 9 IR ) 0. 1 mL/
200 g MR AA KRR, RS M &R T 4K
B bk T 9 45 A R 1 PF 5) PBS 0. 1 m1L/200 g
R, B RS 1 PF. VRT3 7 K58 14
KHE 21 RANEE 28 K EFR K BT R IFN

Lipofectamine

ZIPIRITRORS T X R 5 AA R 1 H
B HER 2 HEHEM 4 HEIR 3L 8 14t
Z BNV R RIS S M 1 R
K mPEah 8 4.
1.3 FLSERIEFHF

A 55 28 K Bl WK i &k B8 TE K ZH R AA
2R B A0 B R RO T IR 2 R T 20 U i 45 5
KR W BE b i FLS. KRR Ab 8 J5 78 TG B 4% 7F
T B R BRI TR 6 T W A 4 BY R A S IR
B8 28— YR 0 M 55 S0 b B R A 2 P K Y AR
A FLS. ZBR 2023 8, B 0 Ak J5 FH 3% WA i AR
FLS.1: 2 b9 KE: 9. IR IEH AR AA 4
FLS, 4 M IEH 4 AA 4 . AA+PF 1 pg/mL 41,
AA+PF 2 pg/mL 41 . AA+PF 4 pg/mL 4], K557
48 h J5 ¥ mTOR, MMP3 % H #1 1L-1,1L-6, p-
mTOR #EHTE& 4 FLS i3k,
1.4 mTOR I RXHFAEEE

% mTOR 3 [ 45 15 CDS J¥ 51 #4 & 3] PEX-3
JFkr b, LA 8] CULAB 3 Rk okt . 5149t -
7 B 25 AR PR A | & . PCR R 58 MU »
FIH Agarose H 3k FH U)X mTOR FEH R Bt .
Fl Sall 1 BamHI %} pEX-3 #k 47 i 47, # vk . F
DNA % Ji [ Yic i 7] £ 10 WsoBL it B 1) pEX-3 284 4%
. F| A ClonExpress® Entry One Step Cloning
Kit, ¥ 9 3% 5 1) B B 5 41 5 B 2 26 b 1 pEX-3
AR, A S A A R W e ARz B
YA . DT b Pk B v 1 B T /D dil SR I 4
Pkt PRV v R, B 4H BRI A6 TR JF R . H
FLS 4l 43 & AA 40 AA+PF 2 pg/mL 20 AA+
PF 2 pg/mL+ mTOR i %5 Fiki 41 f1 AA+ PF
2 pg/mL+PBS 4. 7 1. 5 mL EP & 1 fm A
250 pLJCILiE DMEM #5553 A 2.5 pg kL . 18
55U — 1.5 mL EP 4, in A 250 pL JG Il 1%
DMEM, it A 5 pL lipofectamin2000, & 5] , = i ik
BHSmn FHEMNERSG. ERKE 20 min 55
2 pg/mL PF v AA+PF +mTOR i) ik it
kgl FLS. 5 PBS #k#£ 4 AA+PF 2 pg/mL-+PBS
4 FLS, 37 °C KB 5% CO, 4k 8557 48 h,
A3 SRE , K MM P3 38 5 & T1L-1.1L-6 & [ 197K
1.5 Real time qPCR # il FLS mTOR . MMP3 &
FSE 3oy

%] real time qPCR #: ] mTOR . MMP3 £
Fib . Trizol KR # M7 42 BU& 41 FLS &
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RNA, 2 B3 i 53 70) 6 3R AL A Oy 10k 300 e SR 19 3] 4%
A1) cDNAL Z M Qiagen A R HEHEAY real time
qPCR 52 % J7 ¥ 4 Ml mTOR, MMP3 3t [ 3 ik,
mTOR sense (5'-3"): CGCTGTCATCCCTTTATC
G, anti-sense (5'-3") : ATGCTCAAACACCTCCAC
C; MMP3 sense (5'-3"): TGATGAACGATGGAC
AGATGA, anti-sense (5'-3"), AGCATTGGCTG
AGTGAAAGAG, B-actin sense( 5'-3"): CCCATC
TATGAGGGTTACGC, anti-sense (5'-3'); TTTA
ATGTCACGCACGATTTC, Hm#E mRNA 19
FHXF R IR DA 272 R,
1.6 ELISA #il] FLS /1 IL-1.1L-6 &iX

KA ELISA G50 & & ) TL-1,1L-6 355,
A FLS, 2 Bt 0] & 4 43k 09 46 I J7 25 AR o b
FLr AR AE S 50 L, FE AL A 5S4 T
W10 pL, FEANAKE SR B 40 pL. RS &L
A 100 pL BRS04 il AR i 19 TL-1.11L-6 Bk,
B 37 CHFEATPINT 60 min, FILREVER 5K
JE A IS AB 45 50 pL, 18 37 CR AT
15 min, HfF&FLMZ LR 50 pL.J%E 450 nm 4k
W BE B s DAIE R 410 O BE B O 2 RO BE 45 4 T
1. IL-6 AN Rk &
1.7 Western blot # il p-mTOR & B XA

W55 10 25 21 FLS W 4R J5 I A 40 it 24 18 i Fn
PMSF (100 mmol/L),12 000 r/min /&£ &[> 5 min
SR B —20 CHRAAA . SHEDEW KT
A 5 min J5 LUK N B A8 5 e RO E AT g BN Oy
¥r. PhosphoomTOR ( Ser2448) (D9C2) XP®
Rabbit mAb iy H Cell Signaling Technology
(CSTYZA A TAEHEE 1+ 800, NS B i Hi ik
B-actin ) H Santa Cruz A wl, TAEHRE 12 1 000,
5 —FUAXS R 50 B A2 SR A Y TRA RA
Al YU E S K PVDF & A B NR R
ST IR, DL Bractin 81 KA AN S 4 H 19
FR BEAR 5 B B8 AR Rk i
1.8 FHitFFHix
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Fig 1 Evaluation of the effect of PF tail vein injection on AA rats by
rat arthritis scoring method

% P<0. 05, vs. control group, # P<C0. 05,vs. AA group
2.2 PF 3t AA KB FLS mTOR mRNA %% iy &
i

HIER A . mTOR 78 AA 41 K FLS 3%
BT E . R A G R L (P<0.05) ., 5 AA 4
FLS A .. PF finz4 48 h J§,mTOR 7 AA-+PF %
HFLS pRIXEM 2R AR ITFE L (P
0.05),fH 3/~ PF FlE A Z M 25 L% E L.
LK 2,
2.3 PF 3 AA X FLS p-mTOR & B RiEH &M

HIEFHAM . AA 4 p-mTOR & H A X £ ik
AR EZRARITFEX(P<0.05), 5 AA 4
AH .2 pg/mL PFHIA 48 h )5, AA+PF 2 pg/mL
2 pmTOR EEAX RIBREFEM, 2R Ao E
X (P<0.05), JWLE 3,
2.4 ELISA # | PF %f AA X FLS 4 Bfi & F IL-
1.1L-6 RiXRI M

B FLS, 5 IE# 41 AH . 1L-1,11-6 fiy 3
BRI E . ZRASIFE X (P<0.05) ., 5§ AA
AL, PF N5 48 h j5 . AA+PF 1 pg/mL . AA+
PF 2 pg/mL AA+PF 4 pg/mL &4y 1L-1,1L-
6 FIBHIYPEAL, ZF A G FE L (P<0.05), I
&l 4,
2.5 PF 3t MMP3 RiZg) 50

R (K 5) B, AA 415 MMP3 A X 3 ik &
B TIE# 4. PF 3 A 41 (PF 1 pg/mL.PF 2 pg/
mL.PF 4 pg/mL)MMP3 i Xf £ kKT AA 41,
2.6 mTOR & FRiEX PF EAR T
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Relative mTOR
mRNA expression

2 Real time qPCR #& il & £ K & FLS # mTOR % ix
Fig 2 The expression of mTOR in rat FLS of each group evaluated by
real time qPCR
* P<C0.05, vs. control group; # P<C0.05,vs. AA group
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Fig 3 The expression of p-mTOR in rat FLS of each group detected
with Western blot
* P<C0. 05, vs. control group; # P<C0.05,vs. AA group

a5 R (B 6) Bon, 5 AA HAHE, AA+PF
2 pg/mL 2 TL-1,11L-6 . MMP3 H % % ik f 2 F A
ZEFAH R F X (P<0.05), 5 AA+PF 2 pg/
mL 4 AH L AA+PF 2 pg/mL+mTOR i FiE 4
IL-1.1L-6 \MMP3 X} B & ¥ T E (P<0.05),
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Fig4 The expression of IL-1 and IL-6 in rat FLS of each group detect
with ELISA
* P<C0.05, vs. control group; # P<C0.05,vs. AA group
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Fig 5 Effect of PF on the MMP3 expression evaluacted with real time
qPCR
% P<C0.05, vs. control group; # P<C0.05,vs. AA group
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Fig 6 The effect of mTOR overexpression on ILs and MMP3
expressions
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AR EEFE AN, E A RA R
B 36 1F 55 4 3B 45 F FLS (1 5 % 350 06 fL WLl . 4%
T FLS 78 RA 5 BRAIL ] v 0 O S8 A F o AS PR )
B IR FLS, DL FLS AR X 4, 53T PF X RA
o FHLATL T 645 1)

R Z W3¢ & ] PISK/Akt/mTOR {5 %5 i@ #% 1€
JUIRE o 0L A5 5 » LA S At A 355 BRAIL ) ke
(AP S 20 M v 2 L £ 5 R s .
2 % PISK/Akt/mTOR {5 5 8 # i £ 8 ¥ 1 F
() PTEN 43F , 76 4 MO 34 5 08 T A S5 ML &
T A R B VE L PTEN J& 8 %2 1 g 3 7 40
S AR Ok, B9 & B PISK/Akt/mTOR {5 %
WS 5T RABIMLE A RA KK PR
FIEEMRMRAEER . % F mTOR £ RA J% B
(4 T B PR ZE L) mTOR SHBFFEHE 5 5 3F PF
XF mTOR FE . ARSI A6 55 57 10 & 41 FLS i
A PF 48 h J5,% JH real time qPCR £l mTOR 7&
WEHH AA 4 AA+PF 1 pg/mL . AA+PF 2 g/
mL AA+PF 4 pg/ mL.PBS %} B4 K L FLS 1 #
Tk, GRER, SIEFHME, mTOR £ AA 4
KR FLSHRB R EH . 5 AA 447, mTOR
7E AA+PF 1 pg/mL AA+PF 2 pg/mL,AA+PF
4 pg/ mL =AU FRB B ERFEIN, R Western
blot # %& #. 5 1E % 418 L. AA 41 KB FLS
pmTOR FE MM X £ib & B ET .5 AA 41 H
. AA+PE 2 pg/mL A ) p-mTOR H F A3
ki B ERAL, PR TE AA R EUREHLE] T PF AJ
fEiE o 40 fl mTOR mRNA K35 fl mTOR & H #
AL mTOR 55, 3E 10 6 AA KBk
fE.

[ AR PRI 4] 2 B8 i R o A R R
A ) G B A A I 5 RS I PE X IL-1.11-6 3%
B, 450 BN, 5IE R 40t AA 41K R
FLS i TL-1,11L-6 RxH B ETHm. 5 AA HAM
It AA+PF 1 pg/mL . AA+PF 2 ng/mL . AA+PF
4 pg/ mL 4y TL-1,1L-6 &3k ¥ & BE AL, $2
/~ PF BB 306 RA fHELA IL (9235, [HE,PF
RERS W 304 AA 41K Bl MMP3 () %3k, $2/8 PF
AN KERHEEA —EMMmEER. b Tit—%
Bk PE 52 AA K B B A ¥ 22 mTOR, A 52
B AA KB FLS # % mTOR 3 2536 244k, m 2
PF 2 pg/mL TS SR T 3R 5% 55 48 h,real time
qPCR 2l mTOR &t ik % PFAERH M T4, 258

R, 5 AA AL IL-1.1L-6 MMP3 7& PF 2 pg/
mL X R A FA R ERFML. 5 PF 2 pg/mL 4
A H L TL-1,10-6 \MMP3 7 PF 2 pg/mL+ 3 k4
AR 2 35 T 4 25 T L i B PF it % mTOR #Y
R )0 H AA K B AR . A2 D
mTOR G5 FF5E VI A S BE5E T PF X RA 2h ¥
B g FLRE Wil (1) 43 - HIL ] 2 — 2B B ] T PF XF RA
HIVERIBLH . Sy RA S B 6 SR AL 1 38 R B& B I vk
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