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[ Abstract)
nuclear factor-kB ( NF-kB) signaling pathway through miR-146a in monosodium urate ( MSU) crystal-induced
A cell
model of gouty arthritis was established by inducing RAW264. 7 cells with MSU crystals. Cells were divided into

Objective To investigate the effect of Jiawei Simiao powder on the Toll-like receptor 4 (TLR4)/

RAW?264. 7 macrophage inflammation models, and to explore its anti-inflammatory mechanism. Methods

control , model, Jiawei Simiao powder, and colchicine groups and cell viability was assessed using the CCK-8 method.
Levels of interleukin ( IL)-1B, IL-6, and tumor necrosis factor ( TNF )-a were measured by enzyme-linked
immunosorbent assay. Expression levels of miR-146a miRNA and TLR4, myeloid differentiation factor 88 ( MyD88) ,
TNF receptor-associated factor 6 ( TRAF6), and NF-kB p65 mRNA were detected by quantitative real-time
polymerase chain reaction amplification technology, and protein expression levels of TLR4, MyD88, TRAF6, and
phospho (p)-NF-kB p65 were evaluated by Western blot. Results miR-146a expression was significantly decreased
in the model group compared with the control group (P<0.01), while mRNA and protein expression levels of TLR4,
MyD88, and TRAF6, and protein expression of p-NF-kB p65, IL-1B, IL-6, and TNF-a were significantly increased
(P<0.01). In contrast, miR-146a expression was significantly increased (P <0.01) and mRNA and protein
expression of TLR4, MyD88, and TRAF6, and p-NF-kB p65 protein expression( P<0.01) , as well as IL-13, 1L-6,

and TNF-o levels (P <0. 05) were significantly decreased in the Jiawei Simiao powder and colchicine groups.

Conclusions

Jiawei Simiao powder may alleviate MSU crystal-induced macrophage inflammatory responses by

upregulating miR-146a, suppressing TLR4/NF-kB signaling pathway activation, and decreasing secretion of

inflammatory factors.
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Jiawei Simiao powder; gouty arthritis; miR-146a; TLR4/NF-kB signaling pathway
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RURWF TG , TR AFR T Ik D4 b 8 bt R AE
BL . R FT % 7 R 2 75 38 L 95 miR-146a
#2235 7K 3k T 1 TLR4/NF-kB {5 53 1% f 1%
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1 #MHMFAE
1.1 SRIeH#
1.1 SEsshy

24 H SPF 2 ifi P Sprague-Dawley /it 2 K i,
(8 JEt i E 180~220 ¢) Wy T4 D147 (dt50)
AW AR A RS 7 [ SCXK (( 5T)2024-0001 ], 3h
Yy FEAE T B HP IS 25 K 2% SPF 2 sh ) 52 46 Bt s
B[ SYXK (#4)2021-0015] , A 55 7 R4 4L
T 52 5 B Wy A8 B 2 DL 25 o it G i (TACUC-
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25w 45 R0010) ; BCA 4 H & H 30 & (Jb 5t
Rsw /N A, 5 PC0020) ; CCK-8 i 71 ( 35 [+
Glpbio 28 A, 41t 5 GK10001) ; IL-18 . 1L-6 . TNF-a
AR ARSI AR 6 (U 35 B e A 0 B e A A7 B
8] S E-EL-M0037  E-EL-M0044 ,4660050) ;
SYBR Green qPCR iifl & ( H A< TOYOBO & A,
5 QPK-201) ;3345 3183 & ( H A TOYOBO 2
"), 45 FSQ-101) ; TLR4 Fi ik (35 E Affinity 2%
AL, it AF7017) ; B8 #F 73 1L [+ 88 ( myeloid

differentiation factor 88, MyD88) #i 1A ( &
Affinity A 7], 5 AF5195) ; TNF SZ{RAHKEH T 6
(TNF receptor-associated factor 6, TRAF6) # {4
(3% H Affinity 2 A, it %5 AF5376) ; B iR fb
(phospho, p)-NF-kB p65 $iiiK ( E[H GeneTex 2
H), b5 GTX133899) 5 H il 1 — 3 — Wi iR Mo = 1l
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GAPDH) #T & ( 3¢ E GeneTex A H], #it 5
GTX100118) ; HRP #ric L= — i (iR =&
Y ARAF A A LS SA00001-2)

CO, AN 35 F2 46 (73 N HE 52l 7 PR A
RIS CIB-191TX) 5 %t it PCR X (P54 K R}
FABRA A, BS TL-988) 3 M i i 4 et BE 11
( Thermo 25 7] , #4*5 NanoDrop2000) ; i A K6 42
(g HUfE RN 7] RS HBS-1096A ) 5 1h2F & 6 Al
BRGE (RWNEHEYREARAA, BS
QuickChemi 5200) ,
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19 )35 EL LU Z AR A T IR AL B, 281 1 sl kR B 4
MAEAS , MR T8 IR A T #E 1~2 h,
B LA 4 °C 3000 r/min B0 15 min, 5355 3R B
HREAS, IRATF AL KRS, 56 °C K& 30 min,
280,22 pm AL I8 AT 8 R TR S 43 T TG A R
P&, BT -80 CUKAHIRAT
1.3.2  4iiEsssR

RAW264. 7 #0i Jfi /£ DMEM 5% 4= 5 3% 3 (&%
10% 42 10037 &% 100 U/mL 55555 %) s 33, ik
TN FR46 (37 °C 5% CO,) héithA K, &
HIREE A0 MRS 17 40 AL 25 B2 55 2] 80% ~ 90% i
fd FH 0. 25% IR I I AL IR TR AR 3%
1.3.3  CCK-8 7 i e fpe A4 245 W vk i S i A sk [i]

AR L5 () DMEM 15 3% 56 e B A R ik i
(250t 20 IO 384T 43 2 AL B 38 2 HO6E R AL
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2510037 ) FIROK AL BB ZH (50,100,200 ,400 600 ng/
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pl % 10% CCK-8 M5E kiRt R85 H 1 h i
N 5 L W OB, 1530 20 MG g, 9 3 ) e A
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MSU %R AR A, 53 51 0.3.6,12,24 h HLs:
F% B3, FH ELISA SEAGIN TL-18 7K, LAHf & RAE
PRI F) o A s AR st [
1.3.4 4545 T

B RAW264. 7 4HILL 2. 0% 10"/ mL 55 BE $52 Fh
T 96 fLAkR, 4325 0 RE AL A 40 ( MSU, 200
pg/mL) IR VY &0 B 2H ( MSU + 10% fill b DU b 1
MG ) FKAKANBHAL (MSU+100 ng/mL Bk KAl
Bll) o BHULL i PU S AL B OK AN AL 4 B
A 200 pg/ml MSU JRER R 12 h, #57 GA 4
MBSy B S, IR T 4L i i AAH B 25, 25
Xof HRZH AR RS2 AN ab B AR 235 57 24 b,
1.3.5 [ BK #5802 B I %2 ( enzyme-linked
immunosorbent assay, ELISA) #; Il IL-18 . IL-6.
TNF-a 7K

WCAE AN ] Ab 3 20 1) 40 b 35 R, 4% #R ELISA
TR G H A U AR A I S A B fr R A
v VAR FEE A B A 7 A o T e, A I B AR A DL
1B IL-6 } TNF-o HRGHffi e i
1.3.6  SCHEF2E 0 & & R A A X N
( quantitative real-time polymerase chain reaction,
qRT-PCR) #:1] miR-146a 1 TLR4/NF-«B i 1Y
FH Rk

T[] Ak B2 RAW264.7 40 i, il F
TRIzol P H#EHUE RNA J5 , SR J5 i i 300 5% 5 ks
RNA B %58 A ¢DNA, Bifif5 E47 PCR §74%
RN FRF R BT WG 95 °C HiAEPE 30 s, 4k DL
40 MEFR Y1 KL (95 °C A8 15 5,60 °C iR
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mRNA (NS | it 274" 39155 miR-146a
i} TLR4 ,MyD88 . TRAF6 NF-kB p65 mRNA
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1.3.7 Western blot #;ill] TLR4/NF-«B 3 #1545
EE S
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Table 1 Primer sequences
EIE7 R 7S J#31(5°-3")

Primer names

miR-146a-5p

Sequences(5’-3")
R:CGCGTGAGAACTGAATTCCA
F:AGTGCAGGGTCCGAGGTATT
TLR4 R:TCCACAAGAGCCGGAAAGTT
F:TGAAGATGATGCCAGAGCGG

MyD88 R:GAGCAGTGTCCCACAGACAA
F:AGTAGCAGATGAAGGCGTCG
TRAF6 R:CGCCAAAATGGAAACGCAGA
F:TGCTTCCATCTCGGCAACTT
NF-kB p65 R:TGTATTTCACGGGACCTGGC

F:CAGGCTAGGGTCAGCGTATG
[V R:AACGCTTCACGAATTTGCGT
F:CTCGCTTCGGCAGCACA
R:TTGCTGTTGAAGTCGCAGGAG
F:TGTGTCCGTCGTGGATCTGA

s S IE B P, BE S A YW
SDS-PAGE HLUKHE i, K 55 5 21 AR S ifE A7 LDk
Oy MR P A RS IR S P& (TLRS
MyD88 . TRAF6 . p-NF-kB p65 . GAPDH , #i B¢ Lt 151]
¥1o 1 0 1000) \HRP Fric i 5t (R B LL ok 1
1 5000) #HATIEE . &AL M H ECL &G #FTT
WA, FFiE 1T Image Pro Plus 6. 0 34440 B F]
&, UL GAPDH fE NS A i AT ifEfL b 3, it
HA HARE A AT A &
1.4 ZHitEFE

SEEGRHE R ] SPSS 26. 0 B4 #E AT o047, 3
OB LB 5 e bR 22 (x£s) Fom, 2410 1
B TR B 2R FH B R R 5 225317 ( One-way
ANOVA) ZH 8] WG W5 L 7 22 55 I 38 FH LSD 2%,
BT ZEAFEMER ] Dunnett” s T3 K56 ; 5 5088 A
W RIES S NER SRS, DL P<0.05 &
INESAGIFEE L,

2 #R

2.1 Z5¥ T x40 AeiE R R E

2 %R (0 pg/mlL) 4 FL#E, 200 wg/ml
MSU ¥ W 10% fTA VO &0 855 245 1M 37 #1100 ng/
ml, BB i 2 B AR T 40 Bt 36 1 ( P<0. 05, P<
0. 01) , 24 M35 1 Fifi 24 1y e F35 388 fin 222 °F Rt 34,
UL 1, A2 e B R RE 7 A 8 10 A sk
INF , AN 4 3 B BE B 1, A AR 200 pg/
mL MSU % ¥ . 10% Ik P9 b 5575 25 1 % #1100

GAPDH
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ng/mL BOKANGRAE A 5 225256 1) T FOk B
2.2 GA RIEERBFRIESEEE

KA IL-18 KB # MSU & R e B
V] B 8 A0 T T, LA MSU 200,400 we/mL 41 1L-
18 WTHE e 3% (P<0.01) ,JF T 12 h ik 5 F
G, 7E 24 h WORFRAI AR E, WK 2, A
CCK-8 A 25 5L | LA 200 pg/mL MSU i {4 1 #5
12 h VR Ry S A A e B st ]
2.3 jnk @b &Nt IL-18.IL-6, TNF-a 7k T By
A1

SAE DR A 25 2R W AT S 1R IR

AV FIEWT IL-18 IL-6 \ TNF-a Rik 5 &
I (P<0.01) , KW MSU BIEKIIES T
RAW264. 7 4f LAY S E S, #5E PR3 i
SR LA, vk O b 2 RN Bk K AL B 4 TL-
18 .IL-6 TNF-a /K ¥4 2.3 N 5 ( P<0.01) , $2/R
TR PO B TR AR AN B4 BE A 2 MSU & A
V5T I AT DA RSk, HLn vk U b % ) 4 S5 Rk
FRANEAR S, WL 2,
2.4 fnRk MO & Xt miR-146a 1 TLR4/NF-«B
EERERERIER M

523 P R LA R4 miR-146a miRNA

MSU i i ok PO 2 AR ALk
A : MSU crystals B . Jiawei Simiao powder C . Colchicine
100 100 - . 100
*% *%
*k * %
Lz Sz Lz iy
X E g RE RE a
w8 *k oy S w8 %
32 50+ 2 250 - 2 2504
§S g3 §ES
N DY VY PR P | 0 T T T T 1 0 LY VR P S
0 50 100 200 400 600 0 5 10 15 20 0 50 100 200 400 600
W% /(ng/mL) W%/ (ng/mL) W%/ (ng/mL)
Concentration Concentration Concentration

T 5 A A RS, " P<0.05, 7 P<0.01,

B 1 AS[R)HR B2 2440 S00%T 240 B 0 e P 52
Note. Compared with control group, *P<0.05, ™ P<0.0l1.

Figure 1

Impact of drug intervention on cell viability

FK2  SERVUEEON IL-1B8 \IL-6 .TNF-a /K F-HIS4 0 (k+s,n=6, pg/mL)
Table 2 Effect of Jiawei Simiao powder on the contents of IL-1 B, IL-6, and TNF-a(x+s,n=6,pg/mL)

2051 Groups IL-1B

IL-6 TNF-a

75 FAXTERZH Control group
FEHIZ] Model group
JBR DU S E A Jiawei Simiao powder group
FRAKANEEH Colchicine group

13.28+2.43
61.69+3.94™

30.96+5. 04 ™"
25.06+4. 46"

95.85+13.32 22.97+2.98
318.43+16.56 " 82.77+5.03"
184. 10+23. 67" 44.58+6. 15"
156.31+21. 45" 37.425.447"

T 528 HX IR LR, ™ P<0. 01; SRERILIHEEL, *P<0.01,

Note. Compared with control group, ™ P<0.01. Compared with model group, *P<0.01.

Fik B FEEAR (P<0.01), 1 TLR4, MyD88 i
TRAF6 mRNA ik T (P<0.01) ,NF-kB p65 &
LT AR TS E X (P>0.05) ;5
RERIZH LA, i iR O 4 #3028 FRK K A1l A 4 miR-
146a miRNA & ik J & (P < 0.01), i TLR4,
MyD88 I TRAF6 mRNA ik & 2 F [ (P <
0.01) , $2&7% Jnek PU &b 1 nT 6838 55 18 miR-146a
223k, 1 TLR4/NF-kB 155 8 B& 193805 . NF-
kB p65 RIKFEA A Z BT B2 5% (P>0.05),
AIfES NF-«B B8 £ 2L A 7EE H KA L,
W 3,

80
* %

—o— 0 pg/mL
sx —B 50 pg/mL

—— 100 pg/mL
*

60

40 —¥— 200 pg/mL

—— 400 pg/mL

IL-1p/(pg/mL)

20

1 1 T T T
306 9 12 15 18 21 24
I 11)/h Time
*:50 pg/mL A HE, ™ P<0.01,
B2 GA SRR e AR AL 0]
Note. Compared with the 0 pg/mL group, ™ P<0.01.
Figure 2 Optimal molding time in the GA

inflammation model



46 FRE B R 2k i 2025 4F 6 A5 35 %45 6 1 Chin J Comp Med, June 2025,Vol. 35,No. 6

2.5 hnmkEabExt TLR4/NF-«B EHEBXEH
FKiEW R

=k 4 FE 3 FiR, 525 A0 IR H i, 1i Y
24 TLR4 MyD88 . TRAF6 Fl p-NF-kB p65 & 4 %
KB I (P<0.01) , iX#F—2ESE MSU &k

WS T TLR4/NF-kB {55 1% ; 5L LLEL, fin
WK PO b 1 2H A0 RK K Il B 2H B9 TLR4 | MyD88 |
TRAF6 . p-NF-kB p65 # [13 ik I Z R K (P<
0.01) , & B Jinwk DU b #n] BE 3 3 90 il TLR4/NF-
kB {5538 B W B (1 35k, BT RAE (S 5 11538

£ 3 INBRIOYHIXT miR-146a F11 TLR4/NF-kB 18 P& N K B0 (x£s,n=13)
Table 3 Effect of Jiawei Simiao powder on the genes expression of miR-146a and TLR4/NF-«kB pathway(x+s,n=3)

ZH 5 Groups miR-146a TLR4 MyD88 TRAF6 NF-kB p65
2% 0 R 2
?t] THAL 1. 00+0. 09 1.00£0. 22 1.00+0. 10 1.00+0. 16 1. 00+£0. 09
Control group
eiE .
B 0. 40+0. 08 ** 2.85+0.31* 3.26+0.24 ™ 2.66+0.27* 1.12£0. 05
Model group
MR DU b HeH i . "
. ﬁ% D 0. 67+0.07 ** 1.45+0.13** 1.49+0.07 "% 1.27+0.29" 1.14+0. 19
Jiawei Simiao powder group
k7] 2
% M“M & 0.83+0.06"* 1.28+0. 14* 1.48+0.13 ™% 1.46+0.23"% 1.03+0. 11
Colchicine group
T 525 AN IR A, © P<0.05, ™ P<0.01; 5H8IZH Has | *P<0. 01,

Note. Compared with control group, *P<0.05, ™ P<0.01. Compared with model group, *P<0. 01.

R4 R PULSHOS TLR4/NF-kB 0 B AH R [RGB M (x45,n=3)
Table 4 Effect of Jiawei Simiao powder on the protein expression of TLR4/NF-kB pathway(x+s,n=3)

2H 5] Groups TLR4

MyD88

TRAF6 p-NF-kB p65

25 A IR

Control group

ikl
Model group

pliEN Y i

Jiawei Simiao powder group

BN

Colchicine group

0.31+0. 13

0.84+0.11™

0.56+0. 06" *

0.46+0. 05"

0.11+0.03

0.62+0.03™

0.47+0.01 " *

0.32+0.06 "

0.29+0. 08 0. 08+0. 01

0. 88+0.08 0.59+0.07
0.63+0.03"" 0.39+0.09 ™"

0.40+0. 10™ 0.21+0.03""

F . Sa A A e, * P<0.05,

* P<0.01; S R, #P<0.01,

Note. Compared with control group, * P<0.05, ™ P<0.01. Compared with model group, *P<0. 01.

O B BOKALBRA nk Py b
Control Model  Colchicine Jiawei Simiao
group group group powder group

TLR4 ’ ———

es—— 130 kDa

MyD88 ‘-— — — | 35 kDa

TRAF6 |- ————— e— l 63 kDa

p-NF-kB p65 l_... a— ——| 65 kDa
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expression of TLR4/NF-kB pathway
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