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16 K20 K24 KRR BN S 40E3F 0 TFIA X AA REUIBITFER . 1RIT 5 24 RALFEA AR, 7 3 K
BRI ZE 4, DA B 5 4% A K BB & 4 4 1 B 40 Jif (FLS) , ELISA K 45 41 FLS 7 [ 48 il A 3 (IL-1) &35, MTT
K 45 20 FLS ¥ 55 15 /7 . real time qPCR #4541 FLS miR-152 F1 £ #t Wnt {55 53 % 5 5 %5 [H (B-catenin ., 41 it J&
WE AN (cendDI iR, 11 AA K FLS #: ¢ miR-152 mimics FI %f i8 NC mimics, [i] TFIA 100 mg/kg 7| & 21
KB FLS # %% miR-152 inhibitors F1X} #8 NC inhibitors,36 h J5 %l miR-152B-catenin.ccnd1 . 1L-1 FiE Ml FLS {1y
Ww, &R TFIA SR EE BRI 7 R E AA KBS RIS M B-catenin,cend 1 1L-1 FikFl FLS B4 58
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Ja . 5B A EE, i 235 1 miR-152 ) ] B-catenin, cend1,IL-1 3K, ) ] FLS 3444 (P<C0.05). [ TFIA
100 mg/kgffl 41 FLS # 4% miR-152 inhibitors, 5 X} BA1AH L. #0# T miR-152 (W Rk . & ¥ T B-catenin,cendl,
TL-1 K23 T FLS B 55 (P<<0.05), it TFIA X} AA KREA —EIGI7EM, eAE A G i3 F I8 miR-152
13k B 22 Wnt 55 38 B S0
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[Abstract]  Objective  The therapeutic effect and mechanism of total flavonoids in Isodon amethystoides
(Ben-th) Cy Wu et Hsuan (TFIA) on adjuvant arthritis (AA) were investigated. Methods ~ AA model rats were
set and complete Freund’s adjuvant injection, randomly divided into 4 groups: AA group, AA+ TFIA 50 mg/kg
group, AA+TFIA 100 mg/kg group, AA-+ TFIA 150 mg/kg group, and each group has 10 rats. Blank control
group was set without modeling (n=10). Four days post-modeling rats in each TFIA groups were treated once a
day with TFIA at 50 mg/kg, 100 mg/kg and 150 mg/kg for 24 d, and rats in blank control and AA groups were
given saline as control. At the 12th day, 16th day, 20th day and 24th day of treatment, the effect of TFIA on AA
rats was evaluated by rat arthritis score. Then the rats were sacrificed on the 24th day of treatment, and the
synovial tissue of rats was isolated and the fibroblast-like synoviocytes (FLS) were primary cultured. The
expressions of IL.-1 in FLLS was detected by ELISA, the FLS proliferation activity was detected by MTT assay, and
the expression of miR-152, f-catenin and cyclin D1 gene (ccnd1) were detected by real time gPCR. MiR-152 mimics
and NC mimics (control) were transfected into FLS in AA rats, and miR-152 inhibitors and NC inhibitors (control)
were transfected into FLS in AA+TFIA 100 mg/kg group rats. The expressions of miR-152, B-catenin, ccnd1, 1L~
1 and FLS proliferation were detected 36 h post-transfection. Results = TFIA significantly inhibited the arthritis
socre of rats and the expressions of fB-catenin, ccndl, 1L-1 and the proliferation of FLS in AA rats (P<C0.05).

There was no significant difference between the dose groups, all of which were significant when compared with the
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blank control group (P<C0.05). Compared with the control group, the expression of miR-152 in AA group was

significantly decreased (P<C0. 05). After transfection of miR-152 mimics into AA FLS, overexpression of miR-152

significantly inhibited the expressions of B-catenin, ccndl, 1L-1 and the proliferation of FLS (P<C0.05). After

transfection of miR-152 inhibitors into FLS from AA-+TFIA 100 mg/kg group, inhibition of miR-152 significantly

promoted the expressions of B-catenin, ccndl, 1L-1 and the proliferation of FLS. Conclusion

TFIA has a certain

therapeutic effect on AA rats via the up-regulation of miR-152 expression, possibly affecting the classical Wnt

signaling pathway.
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SYBR® Green PCR i 5] & . Qiagen 2\ #;
miR-152 mimics, NC mimics, miR-152 inhibitors.
NC inhibitors 74 W3 1)+ 3% Bl 25 5 AR A
PR T s MTT: Sigma 23 7] s ELISA . _F i i A2 9
B AR A I8 E & Lipofectamine™ 2000, Opti-
MEM.: 2 [# Invitrogen 2\ &l ; 7 & I 4 1L 75 (fetal
bovin serum,FBS) : 3& [ Hyclone 2y 7], £ # Wnt
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Ccend D IG5 B 4 T AW TR CEED Bedn A R 2
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P2 BRSSO 9 — PR T A A2 B R 7K 0. 1 mL, L
A4 2RO BRI — WM E A 5E 4 o IR R
0.1 mLiil# AA REBERL, HH)E 4 dHHIFR
HEE 25 2 TFIA & 50 2 4 K BUOR I TFIA ¥ B3R
I 0 e K R & L 50 mg/kg., 100 mg/kg.
150 mg/kg 3 S H K 1 0K, TS
24 d, 75 FON REZLRD AA 2[R B A5 8 A R K .
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WL AA SERBEAT = AP 0y s, — HHE R B
GEWELLLN N 1 Ay IR Z 2 grs BTl AER N 1
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RIFEEIRITIE B 5 12 K16 K20 K. 24 K [a] i
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1.2.3 KR B 4 Y808 it 2w ie (FLS) R R 3%
I 36T 24 d R ARSER B 20 R R P S R K I
SRAT IS I3+ S B B A B B . O I
BIWEE 1~3 em’ , BB IR e R T A 1 B 28— 1k
G TR 20 I A IR PN N BE T N A A LT Y
A0 IR 3 mL. BB AN B SR AR N B TR . AR
3d 1 KGRI B 6 KA 8T IR L
R 0.5 mL AL 40 . B2 AR WK HCAN M J5 % 1 = 2
OB AL AR 3%, Se 3 P A 55 3~5 AR FLS,

1.2.4 ELISA #n] TFIA &5 5 X &% B FLS #
B peF (IL-1) &% B S 4 FLS FiF.500X g
20 5 min BB, AT ELISA &7 & . # Ul W] 45 452
PEBERA A T1-1 323K, 78 450 nm #4400 € & fL
% B (OD)H .

1.2.5 MTT #m TFIA 655 5 X R B FLS #
¥ahE S HU5 41 FLS, S 1 MTT i 1 5 42 {1t 14
FET 96 FLAR R EFLINA 20 L 0.5% MTT %
JEAREEE SR 4 h, KR E IR A IO SR S AL
THEEA 150 pL, BAUE SRR L#EE 10 min, §f
FRAL 490 nm & 44 240 FLS i MTT {ii. MTT {i
i S B T T

% 1 miR-152 mimics,inhibitors % & 23| ¥ &9 5 & 5 5

Table 1 Base sequences of miR-152 mimics. inhibitors and quantitative primers

Sequence Sense (5" to 31 Anti-sense (5" to 3") Length/bp
miR-152 mimics UCAGUGCAUGACAGAACUUGG AAGUUCUGUCAUGCACUGAUU —
NC mimics UUCUCCGAACGUGUCACGUTT ACGUGACACGUUCGGAGAATT —
miR-152 inhibitors GAUGCCUCCAAUUCUUAGATT UCUUGCAAUUGUAGGCCUCAU —
NC inhibitors UUCUCCGAACGUGUCACGUTT ACGUGACACGUUCGGAGAATT —
miR-152 UCAGUGCAUGACAGAACUUGG — 21
U6 CTCGCTTCGGCAGCACA AACGCTTCACGAATTTGCGT 70
B-catenin CTTACGGCAATCAGGAAAGC ACAGACAGCACCTTCAGCACT 128
cend1 GCCCTCCGTTTCTTACTTCAA CTCTTCGCACTTCTGCTCCTC 141
B-actin CCCATCTATGAGGGTTACGC TTTAATGTCACGCACGATTTC 136

1.2.6 Real time qPCR #& 0 TFIA &7 241 K &
FLS # miR-152, B-catenin,ccndl &3k  Trizol iR
FIFAL 5 H FLS, HRLJ7 E 32 U 241 FLS & RNA,
2 B0 A s i) G $R A A O 125 30 A SR B RNA 73 3
K KB FLS 5 ¢cDNA, £ real time qPCR i
R AL Iy ik AT HAE . MIR-152 B9 1 4514
95 C &M F21E 3 min, SRJG7E 95 °C .12 s;5 62 °C,
40 s R TP 40 NPEH.U6 NS ER . B
catenin I cendl W9 4" 1Y 5 1F: 95 C H 4 T A& 1%
10 min,#RJ54E 95 C,15 s;60 C,30 s;72 C,30 s
AT Y 4G 40 DGR Bactin H NS HR . &5l
WA 1, LI 20 259 10504 4 A B A AR X 2%
k.

1.2.7 % % miR-152 mimics & AA K & FLS ¥
B-catenin.,ccnd1 . 1L-1 %9 & ik #= FLS 3¢ s e &%
Fr a5 O BEOR BURT AA KRB FLS, AA KRB FLS Bl
HL - AA 4 . AA+miR-152 mimics 4 .AA-+NC
mimics FAPEXT BB . 1% FLS 408 K 5 40 i 55 57
LIRS 90 20 T ARUS » 7 1 06 P9 B 95 2 L 0 1
afizK 3 mL YU 2 U, FE Uk U W R 0 TR il
0.5 mL {Ab 40 M 0. 5 min, F&¥BEREG . B0 A&
FBS 1) 4 i 35 57 2 3 mL . {ff JH RS WA 78 43 W T 248 1l

il 5 1< 10° mL™" 40 M e B (19 40 2 3% Ff T 96
FUAR P 550 200 i e P L 4 L % B A 5 1 000~
10 000/ 4L . % i lipofetamin™ 2000 57 , Ff #& FE 8
W1 B AL A B e Oy ik 1) AA 41 FLS 5 Ye it B
] AA + miR-152 mimics 20 # 4% miR-152 mimics
Ceegesd) o i) AA -+ NC mimics 20 % %% NC mimics
(BA T RZL) . 25 [0 R AL FLS AR AR # e (55 (1 %t
M), #2436 h J5, R real time qPCR £
miR-152 F ik (kA 1. 2. 6), M HFE X EH T AA
HH 27 A G2 X, F 2 5 Y i ). real
time qPCR i Ml B-catenin, cendl 3R 35 J7 ¥ [F)
1.2.6, I IL-1 23k (7R 1. 2. 4) F1 FLS )1
B CHr kTR 1. 2.5)

1.2.8 # % miR-152 inhibitors & AA -+ TFIA
100 mg/kg# & 48 K & FLS ¥ B-catenin,ccnd1 1L~
14 FLS ¥ sa 4w %3 AA KREf AA+ TFIA
100 mg/ kg7 &= 41 K B FLS, AA+ TFIA 100 mg/
kg i 41 K B FLS Ffibl 4 AA+ TFIA 100 mg/
kg 2 .AA+TFIA 100 mg/kg+ miR-152 inhibitors
20 . AA+ TFIA 100 mg/kg-+ NC inhibitors 2, f#
2540 FLS K 2 40 M K5 557 0O 90 %6 11 LS » R H
lipofetamin™ 2000 35| , i FE 158 BA 15 48 415 119 5% Yo
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Jivkin] AA+TFIA 100 mg/kg 40 FLS # L) it i
5. AA-+TFIA 100 mg/kg+miR-152 inhibitors
H FLS # 4% miR-152 inhibitors(3 4% 2H) , 0] AA+
TFIA 100 mg/kg+ NC inhibitors 4 FLS 7t NC
inhibitors (BAPEXT L) , AA 4l FLS ANESE e, ¥
e 36 h f5, R A real time qPCR ¥zl miR-152 . p-
catenin.cendl FEik, JFiER 1. 2. 6, 1L-1 &0 ik
[F 1.2.4, FLS 37 &M [E 1. 2.5,

1.2.9 %itFxx BIRSRHLU cEs FR., £
A H] R One-Way ANOVA K 55 . 9 21 [A]
FOBCR ¢ i3, P<<0. 05 22 5 gt 8 3L

2 #R

2.1 BHXBXTRITESLEE

AA K EURBL R 100% . 5 IE % % 1841 %%,
AN 2R R4S B SR 6T RVE4r S {E B i (P ¥ <
0.05), FHEmHALWRESWMT AA H(P<
0. 05) ,H ¥t AWK & % 1E % K (P ¥<C0.05),
W3 2, AA LN 5 ALK B I BE B R) 2 A7 b
INEE AH AN A5 25 I Y8 AA A TR
R (P 34<20. 05) , H [A]— B 5045 7 5 213 43 25 5
Gt L,

F2 BHAABRXTRITFFLLExEs.n=10)
Table 2 Rat arthritis score in all groups (x*s,n=10)

Group 12 d 16 d 20 d 24 d
Control 0.4+0. 482 0.4+0.584 0.6+0. 554 0.4+0. 624
AA 3.740.91 3.940.72 3.940.93 4,640. 68
AA+TFIA 50 mg/kg 2.840.84% 2.940.88% 3.040.74% 3.640.66%
AA+TFIA 100 mg/kg 2.64+0.81% 2.940.82% 3.140.82% 3.240.83%
AA+ TFIA 150 mg/kg 2.74+0.75% 2.74+0.79% 3.040.76% 3.240.73%

# P<C0. 05, vs. AA group; A P<C0.05, vs. other groups at the same time point

2.2 TFIA X AA KB IL-1 &35 F1 FLS ¥ 5# 5 &
i

DL 1, 3697 24 4, 52 X A L AA 41K
BLFLS H 1L-1 3k Fh 5 (P<<0. 05) ,FLS 8454 3% /1
AR (P<C0.05), 5 AA 414 L. 4 TFIA & 7| &
HEE BT I S IL-1 k¥ R R (P<<0. 05) ,FLS 1456
TG S Y055 (P<C0. 05) , 4% 7] 2 4 41 [A] Bb 4% 25 57 G
Gt E ., SO EAML, & A B R KE
FIEH K (P <0, 05),
2.3 TFIA Xt AA X R FLS miR-152 KL K K 8
Wat {5 518 2% K9 5 i

W 2, 5IE# X B A . miR-152 78 AA

[] Control group

KR FLS kAL, 5 AA REAH L, TFIA [
3K ERAE 1 miR-152 3235 (P<C0. 05) , 41 il
2l Wnt 5538 B B KL A B-catenin,cendl Fik
(P<C0.05), 75 7 & 4L 41 [0] HL 45 35 25 5 oG i 2 3
o 5IEHE XA L, & R 418 miR-152 3%
ik \B-catenin FRik .condl FR YRR E 2 1EH K
(P #<C0.05),
2.4 miR-152 FRIEXF AA KR FLS
BB B . 1L-1 RiAFA FLS 58 A 5
JLIE 3, miR-152 mimics ¥ 4% AA K FLS
Ji miR-152 £k m T AA 4 U R . 5
AAZ LB P X B2 A B %% U miR-152 mimics

2 H

o S

Wnt £

[Z]AA group [ AA+TFIA 50 mg/kg group [Z]AA+TFIA 100 mg/kg group [JJAA+TFIA 150 mg/kg group
2F 3.5¢ S

35 0.5} <! I
- * 2 x el
EEX] - . = 2 1.0H- shap oo 30T pm > 200 [
£2s A £ T 5 C

2 P 50.8 - 5 Es

Sa.0} e g03 - & i
21 I = 2 O o s J2

N XX S0.2 ‘E - = 2510

z o 0-4f o E

= 1.0 - 2 Y ~ S

G 0.1 S0t e S

05l = igo.z - a

o = o °

1 TFIA 3 AA X R IL-1 5350 FLS 158 & % 0
YA
Fig 1
Wnt signaling pathway genes (B-catenin, ccndl) in AA rats

* P<C0.05, vs. control group; # P<C0. 05, vs. AA group

2 TFIA 3f AA KR miR-152 RiE R &

Effect of TFIA on IL-1 expression and FLS proliferation in AA rats

1 Wnt {5 218 B p-catenin E H .ccndl &

Fig 2 Effect of TFIA on miR-152 expression and the canonical
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J&i »B-catenin ik cendl Fik Fl IL-1 F iR B FEAR .,
FLS #5436 77 8% 3 (P ¥7<20. 05), 525 (4 X% I
AL HAR 3 411 Bcatenin KK (cend1 FRik 1L~

1 R M FLS 358 22 A Gt 24 5 L (P ¥ <
0.05) 5 miR-152 mimics A FEHL AA 1045 k5 2k
Ag AH I R IR H K.

[]Control group EfAAgroup [P AA+miR-152 mimics group [JJAA+NC mimics group

o 1.2} 3.0F . . 825 2.5} 0.5}
2 2 -
2 2 2
1.0 g .25 2.0} ‘% 2.0} 0.4}
= 5.8 5 5
e 8 @« =
o 08 < © 20' < o g
@ v E Z 1.5 5 1.5} 203
0.6 @ %15 £ 0 s
a4 ] < —_— — [
e ZZ < 1.0 > 1.0 s 0.2f
S 0.4} Sg1.0 3 = I
> PR} o =
. = 20.5 S 0.5 0.1
S02 0.5 % : e :
F s

0 0 ~ 0 0 0

3 miR-152 mimics & AA KR FLS 3f miR-152 ,p-catenin,ccndl,1L-1 3% F1 FLS 1% 58 §9 5 Iy

Fig 3
into AA FLS
% P<C0.05, vs. control group; # P<C0.05, vs. AA group
2.5 miR-152 4 F0 TFIA ;873 AA K5 FLS 2
B Wnt {5 518 8§ . IL-1 &A1 FLS 1858 89 2 08
WA 4, 5 AA+TFIA 100 mg/kg A L . 4%
¢ AA+ TFIA 100 mg/kg+ miR-152 inhibitors £{
FLS J§ miR-152 Fik &AL (P<C0. 05) , it B §% L 1%,

DAA group AA+TFIA 100 mg/kg group AA+TFIA 100 mg/kg+miR-152
inhibitors group

The effect of miR-152 mimics on the expressions of miR-152, B-catenin mRNA, ccndl mRNA, IL-1 and FLS proliferation after transfection

. miR-152 BAmE . 5 AA-+TFIA 100 mg/ke 41
HIEL 5% %4 miR-152 inhibitors Ji . miR-152 #9) ff
AT B-catenin,cendl FTik e #F T IL-1 F ik A
FLS %8, 5 AA 4, HiAy 3 4 B-catenin 3£
K cend 133K VIL-1 R IKAMELSHY G 8 22 R A

Il AA+TFZA 100 mg/kg+NC
inhibitors group

= 2.0F 1.2} 1.2} 1.2f 0.5
15 <
2 Z 1oLt < LT oz B oL
§ 1.6k é 1.0 = 1.0 > % 1.0 0,4,.—L. * 4
= = Cé o
] ‘= £0.8 £ 0.8f 2.0.8 3
o1t 5% 52 5 203
i < @ * S @ — >
-~ ?EOG gio.é- Y 0.6 ;
E 0.8 =g ~ 25 5 =02
° 2 04r S 041 .z 0.41
> 2 = 2
=l | ‘5 o —
504 5 02 2 0af 2 0.2} 01
~ ~

0 0 0 0 0

4  miR-152 inhibitors £ 1 TFIA & 77 3 AA X R FLS miR-152  B-catenin,ccndl . IL-1 3R3EF0 FLS 1% 5% #9225
Fig 4 The effect of miR-152 inhibitors and TFIA on the expressions of miR-152, B-catenin mRNA. ccndl mRNA, IL-1 and FLS proliferation in

AA FLS
* P<C0.05, vs. control group; # P<C0.05,

GiitaF i L (P <<0.05),
3 it
FRFERBIERF R RBEREAMY . 250
T BT A A BT BT LI R AL R A
VEFH 5 0 2 AE 22 3808 18 N T S A X — 7 R TR
FEFIHRRIT S WA YR TS & 5E IR YT L
RRE ., HREWERFEAEFEE MR =ML
b5 W0 IR TR » 57 B TR DA B8 B 25 A T R
KNAEAETEEFRZED, BEEEEWAREN . &
B2 LG ORI R B | R IR 50 PO B S

vs. AA group

A5 AR B PR O UR Y B0 A R
RESPERS . B P 2 R
YRR W, AR b BT 2 2 3 b ki R
2 R o2 i 3 0/ S R N S8 N
PLERF 220 h £ 8RR TFIA SHP)A R R
 real time qPCR.ELISA MTT % )5 #: W58 TFIA
X AN BEBLR B AIE TR SR L . ISR
B TFIA XF AA REEA —E IR ITER IR R
T H T REAFAE 19 4> T HLH

ARSCHE 9T & 5 25 [ % B8 A EE . miR-152 78
AA KRB FLS thREREIR. 5 AA K EAH LI,
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TFIA =AFI S #EE F I miR-152 35, #28 TFIA
A fEE X miR-152 &A1 B IR m AA KB
PR . TL-1 fl FLS S5 3958 & RA A% ML 9
HEAR bR A SO IR 45 R R W] 5 25 X AR I, AA
AR FLS 1 IL-1 Rk F+ 5, FLS 355 15 77 3 5
5 AA @M. 4 TFIA =458 BiE97 5 KR
KN RVE A BEAK, TL-1 323K T R, FLS 350 080 55 . i
B TFIA HA MG AA K EUR B AL 7E L 3278
TFIA %f RA HiGIFVEFT . [ miR-152 mimics %
P AA KRR FLS J5 i &35 8 miR-152 4 ] 8-
catenin Fik .cendl Fik J1L-1 FiEF FLS Ay 5H ,
miR-152 inhibitors 43¢ AA-+ TFIA 100 mg/kg 7
w4 KR FLS J5, miR-152 9 & 5 90 6l & g
catenin.cendl Fik, L oE IL-1 F5 M FLS W5y,
$E78 TFIA @ XF miR-152 A0 i, 1 AA
KRB JE

MiRNA 2 5 5 2 35 0 45 BF 58 19 #a $ 80
miRNA B RAEH 21 M HBRAEHID /N RNA,
RAEFFEE B miRNA 76 P 13 % 8 mRNA 1
G54y R o 0 56 RS T SR /KT R T R R R gk L RS
DR ) i 3 38 A A8 Ak H RS T 3R R A ek A st
KW AR TFR AR miRNA 57T
RA JHR L 0 98 2, 75 RA H5 SRAL ] o & 4% 6 %
R VR T 6 ZE L R 8 1 miRNA K& =T s 5
3 % 52 1 B T A R RA g BRI e B
BN AR5 K B FE RA 5 P miR-152
FE W E PR LR B M miR-152 5 54 @ £k
DNMT1 #l MeCP2 £ %, miR-152 5 DNMT1 A
MeCP2 #4 jii X ) B 98 45 340 [t L) SFRPA 8 55, 5%
M 28 . Wnt {5 53 B, 3l 2F %5 Wne {5 5 38 #% 19 3%
T EC B RA A HLHT . RFREET
miR-152 78 AA KR FLSIGY7 i s, B
REI N £ LK P miR-152 5 B-catenin, cend1,
IL-1 35 FLS B458 i 7] ] 0 4% , miR-152 1F [n] 4%
Y AL 1] BEL BT S 3 Rl [ 1 A b Y O R AR R A AE
M AA+ TFIA 100 mg/kg ¥ & 41 K §l FLS %% e
miR-152 inhibitors A #5#1 TFIA X} AA K #IA
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