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WE  He HWIPERE N @A E AR A IERR (AA) ARG B vEAn i M1 4% Ak 28 1 g KM &1 R
(GA) (FEAMLE . Jrik R4Sz . KA LPS (200 ng/mL ) Al MSU (200 pg/mL ) A4 HEF W40 ff 56 iR, SR T
CCK-8 S i v i AT M 7 e A 2 M VR I s S st (IF) Al iNOS. CD80. CD204, CD206 (14 fH:% ;
Bt I S BE W R B8 ( ELISA ) #3 CRP, IL-1B, IL-6. TNF-a, LTs, PG, 5-LOX. COX-2. KAT5 /K¥; Suitiéyte
i PCR A&l 5-LOX. COX-2. KAT5 mRNA Kikir; HEFHHEEENE ( Western blot) s-#ffsill 5-LOX. COX-2.
KAT5 HHFA; L IIE (Co-IP) il KATS 5 5-LOX. COX-2 WEHEMERE; 4 TRHESR I & H 18 1)
ARG . RN SRS IR R IRERMA TAER L G4 Coderre M EE 2N GA BHY, 1 60 HE
P SD KREMRIBHENELFRIE A A HA . B4 BEITRRNAL (0.03 g/kg) PR XIETH L (11.25 g/kg) .
(22.50 g/kg) . = (45.00 g/kg) FIE, 941 10 B, FARRIAL 7 d, BR 1K Wb~ RN EBRCT AT
BT IR HARE-FA (HE) Y@k Mg S mmE S48k, 1IF JaiPihm kg2l CD8o. CD206 #*
MBS, ELISA KR ME CRP. IL-18., IL-6., TNF-a /KF. 455 RAMEE A, 5 LPS+MSU A Hbi, JnXiE
TH T RERH B R R E MR AN g7t CD80. iNOS PHYEZR (P<0.01) , {HXF CD204, CD206 &6 MH M=t W b1k
Al; 5 LPS+MSU 4 EE, MRS T B IKE M4l CRP, IL-1B, IL-6. TNF-a. LTs. PG, 5-LOX. COX-2,
KAT5 K, B/ 5-LOX. COX-2. KAT5 %L (P<0.05) , FRIEME 5-LOX. COX-2. KAT5 mRNA /K
(P<0.01) ; AL, {KF Co-IP 5286 &K ¥ LPS+MSU 417 KATS 5 5-LOX ., COX-2 Z[afFfE BB HAER R, KN LK
RI, SHERAMLL, WIIEE TR REE GA KEBLOCHMKE (P<0.05) , H MSU THiJ5 24 h, JWRIEE
FL O EFEANCRE TR R (P<0.05) 5 SHAAMEL, FHEHTEM GA KRBT IRA LA | REH
MiEiE, T CRP. IL-1B. IL-6. TNF-o ik ( P<0.05) , BEFEME CD80 FEIH Lk (P<0.01) , {HXF
CD206 3458 Y6 B oI W s R . 4518 FRUE T X GA KRBT 4 AE A Bl 5 30 ) B g4 i M1 AR Ak R
2 AA R PG
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Abstract  Objective To explore the mechanism by which Tongfeng Qingxiao Formula (TFQXF) alleviates gouty arthritis
(GA) by regulating macrophage arachidonic acid (AA) metabolism and inhibiting M1 polarization. Methods In vitro
experiments involved a macrophage inflammation model induced by LPS (200 ng/mL) and MSU (200 pg/mL). The optimal
concentration of TFQXF-containing serum was screened with the CCK-8 assay. Immunofluorescence detected the positive
rates of inducible nitric oxide synthase, CD80, CD204, and CD206. Enzyme-linked immunosorbent assay (ELISA) measured
protein levels of C-reactive protein (CRP), interleukin (IL)-1p, IL-6, tumor necrosis factor (TNF)-a, LTs, PG, 5-LOX, and
COX-2. Real-time quantitative PCR quantified mRNA expression of 5-LOX, COX-2, and KAT5. Western blotting detected
the protein expression of 5-LOX, COX-2, and KATS5; co-immunoprecipitation verified protein interactions between KAT5 and
5-LOX and COX-2, and molecular docking predicted the binding energy and docking structures between proteins. In vivo, a
syndrome model of acute GA was established by combining a high-fat and high-sugar diet, artificial climate chamber
exposure, and the classic Coderre method. Sixty male SD rats were divided into blank, model, and diclofenac sodium groups
(0.03 g/kg), as well as TFQXF low-, medium-, and high-dose groups (11.25, 22.50, and 45.00 g/kg) using a random number
table, with ten rats per group. All rats in each group received the corresponding treatment once daily for 7 consecutive days.
Ankle joint diameter was measured to evaluate swelling with a vernier caliper. Hematoxylin-eosin staining was used to
observe synovial tissue structure and morphology; IF staining assessed CD80 and CD206 expression in synovial tissue, while
ELISA detected serum levels of CRP, IL-1B, IL-6, and TNF-a. Results Compared with the LPS + MSU group, the TFQXF
group significantly downregulated the fluorescence positivity rates of CD80 and iNOS in macrophages (P<0.01), but had no
significant upregulating effect on the fluorescence positive rates of CD204 and CD206. TFQXF significantly reduced
macrophage protein expression of CRP, IL-1f, IL-6, TNF-a, 5-LOX, COX-2, and KAT5 (P<0.05), and inhibited the mRNA
expression of 5-LOX, COX-2, and KAT5 (P<0.01) compared with the LPS+MSU group. In vitro experiments revealed a close
interaction between KAT5 and 5-LOX, COX-2. In vivo, TFQXF significantly alleviated ankle joint swelling in GA rats
compared with the model group (P<0.05). Twenty-four hours after MSU intervention, the medium- and high-dose TFQXF
groups exhibited better efficacy than the low-dose group (P<0.05). TFQXF reduced synovial hyperplasia and inflammatory
cell infiltration in the ankle joints of GA rats, downregulated serum expression of CRP, IL-1f, IL-6, and TNF-a (P<0.05), and
significantly decreased the mean fluorescence intensity of CD80 (P<0.01) compared with the model group, but showed no
significant CD206 mean fluorescence intensity enhancement. Conclusions The therapeutic effect of TFQXF on GA ankle
inflammation is closely associated with inhibiting macrophage M1 polarization and regulating AA metabolism.
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i RE R % (gouty arthritis, GA) & BN JRER £ (monosodium urate, MSU) TR BT 8504 114 &
AN, BT ABEIBRAMREEMNEN, £ GA KM REL L 20 Fmn T
63.44%2, 2023 4RI Jf KB R mIA 1%~3%, RN 4R IR 2 5 5 T ORARIPE OBl GA AU S
GG T R PR SORE AN S A PRI, R AT A R B R AR B A SR A AE, WOBE SRR . S LR .
OV IR IURE 25, 7% HE S R A A (R AN AR TS T, Atttk T Ui E fda el

GA MIJREEA R Z MSU &5 fil R 1 “ S iR- o B gl - 2 RE AR 7 R N . MSU SRR JTRR T 2%
WJE, BOGEA R RS, Hod B RO N ER S AR AT B, MSU A i R ) 2
RS B A B R 2R /M, BRI = Cinterleukin, 1L) -1+ FE¥RZER T o (tumor necrosis
factor-alpha, TNF-a) ZE{E %A ¥, 5l RSMEREN . ITFE RIS, EWEGN AR RS 2 7% R E
BRI OCHE, BRI N ML AL M2 PR R, 2 AR AR R AN 2 AE B, 7E GA Fifed, F
EWEdifutib bl M1 RO, BRI M2 BIER0, R kg M1 REREAIM (mERik CD8O0.
CD86) it 73 i {2 2% K7 IR A 23451405, i B AEA M2 BB (m3&ik CD204. CD206)
VU S L s 8 s BRI 4% DR {12 3t A% i Vi AR M

5k 200 P ) B AOIR S R AR [ o AR, L 3 B2 O B b & AU o () B A T %, IR A 45 AL )
EZMERMRERRBREBCHEEN, MBRAE LA EHPHEIEN—F., LENGR
(arachidonic acid, AA) ARUHZ AR H A M 28 FUAZ 0BT, 2 GA RIERIZ L. AA AT
(cyclooxygenase, COX) g% &M (lipoxygenase, LOX) #4244 ki 41 iR & E2 (prostaglandin E2,
PGE2) . H = B4 (leukotriene B4, LTB4) 5=, 1XJ5rF & MNRIAEIE R BL UK 98 hFE 20 Bk ¢
BAES SR, MEEENE, EWYRRLS AA RIFFEAEZ YA R, M1 BB & RiE
COX-2. 5-LOX VMR RARM =4k, 1 M2 B EWE4 i vl fe i@t i 5-LOX 4 i 4 M i
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1 #RFFE
1.1 SEIEsr#l

1.1.1 48Am
N BRCBAORZ W A i P IR A i PR (RAWR264.7, 185 TCM-C758) il 2 AR A IR A 7 42
fit,

1.1.2 SCIEEH

76 H SPF 2% 6 JE Uk iErE SD KB, AFiE (200420) g, JWHETLPEH 25 K24 [SCXK () 2023-
0001], #F% TV V4 rp 22 25 K22 st s B O [SYXK () 2022-0002]. ¥ E &, oK, %
BTN TR, WIRIEE 24~26 €, 1B 50%~70%, ERPEWFE 1. SCR T IRAR VL
o 2 24 K S SE G S AS BEZS B Stk (JZLLSC20250578) , SEIe ¥ it M4k Kl g st 3% 3R J&
e
1.2 FERAFENH

JHRIE W T T R LR R AR AR AR, PATHREER & (REZjH) 2020 FRREE —
e BRI RGEE AR HXE (15 g, #t5 220823) . AR (15 g, b5 220812) . EU
(30 g, fit5 221114) . AT (10 g, LS 221009) . &KW (15 g, #t5 220808) . #HI (15
g, L5 2209200 . AERE (15 g, #it5 210927) . LK% (15 g, LS 220915) . ZREiEL (15 g,
fit5 220808) . JII4HE (15 g, #ib5 220622) . 4RBiAE (15 g, #t5 220905) . HEE (10 g, #t5
220620) . HAR (15 g, #it5 221021) . % (10 g, #5 220819) . & fk&E (15 g, #Ht5
220920) o WEFGFRAGR  (SAIZlk, [E 255 H20067776)

MSU @tk C EigRThr T MBI AR AR, %5 U166391) ; JIEZHE (lipopolysaccharide,
LPS, KEZECHEVHAREGIRAA, &5 MB5198) ; DMEM 75 (R4ERAEMRFEHR AT, #
5 G4512) ; fr4-1MiE (fetal bovine serum, FBS, ECAEMBEAREGIRAT, 785 MO509E) ; HER
-4 7 2 (penicillin-streptomycin, P/S, £[E Gibco A #, #t5 25300054) ; 4HiEitHiki& Ccell
counting kit, CCK) -8 (At H % Z MBI AR A\, 175 BS328B) ; 7R ARFK-HL (hematoxylin-
eosin, HE) ikl & (AR ZEERERFEHRAA, 85 G1052) ; /M C kMEFE (C-reactive
protein, CRP) . IL-1B. IL-6. TNF-a. 5-LOX. COX-2 [ 5k % %% Wk Fff I 52 ¥:  C enzyme-linked
immunosorbent assay, ELISA) iXifll& CRINBEEVBHARAR, #5558 RX2D200516+
RXW203063M. RXW203049M. RXW202412M. RXW202229M. RX202301M) ; RNA $ZEUR7F &
(ML EYR RO ERAT, 'S CW0581IM) ; SZi ¢4 E & PCR (real-time quantitative
polymerase chain reaction, qPCR) R#l& (ENtHLZAEMRIE K HRAR, #t5 CW3008H) ; XX



4 o B R AR S

HEMRR (BCA) SmAERNME (R AESEMBHE AR AR, #t5 BL521A) ; S —HMAE
4 [ Cinducible nitric oxide synthase, iNOS) . CD206. 5-LOX. #i &M LB # Bl 5 (lysine
acetyltransferase 5, KAT5) fitfk (RN =EEMEARGIR AR, #t5 750y 22226-1-AP. 18704-1-
AP, 10021-1-lg. 10827-1-AP) ; CD80. CD204 #ifk (F[E Abcam A w], k54375~ ab315832.
ab271070) ; COX-2 Hifk CBRFIL Affinity AF], #t5 AF7003) ; BRI A ALYIEE- L ik —ht
(RN = EAEYHARERAR, #t5 SA00001-2) ; BRI AMYIEE-1LET/NR P (R =& EY
FARBRAH, #it5 SA00001-1) .

MGC-350-HP-2 N T5f&f (—fERH AR AFD 5 skny25020501 T4 LT ifhs R iRkl
it A= RLE A PR AT ; EL10A HEhEFFRX (f%[E BIOBASE A #)) ; Mini protean 3 cell HLyk{X (&
Bio-Rad A#]) ; TE77XP HL#4{( (£[E Hoefer A7) ; SCG-W3000 1h2 kit 24 (i
YeOREMBIHHARAR) ;5 16K-R GxNmEA KRB O GHEH /R REFRAR) 5 EPS600
B KA (RlERBERIBARAFD 5 US8S0 M E /e it (Jba i R B RHE B0 A IR 2
A 3 Archimed-X4 )t RE PCR X (Jb iR MG KR 2 A AR AR ) 5 DM6000B %% & i 5%
(i Leica A®) ; DXS-2 W B (4 e B AERAT) .

1.3 XKWHE
131 #HpnES5IE

RAW?264.7 4t 77 E DMEM+10% FBS+1% P/S KiF#F:r, JEF 37 C. 5% CO, Ki 746 A i
BHo BUEA K RAW264.7 4HHIBENL 2 A% A4l (DMEM+10% FBS+1% P/S) . LPS+MSU 41
( DMEM+10% FBS+1% P/S+200 ng/mL LPS+200 pg/mL MSU #l ¥ 12 h) Ml Jm X & W 77 4
(DMEM+10% FBS+1% P/S+200 ng/mL LPS+200 pg/mL MSU H# 12 h J5, FJ RS 5 & 24 1 i
H 24h) RO,

132 AHAMmERNE

16 HErE SD KEGEM MR 1 A, BV AT AR REHE TH, 48 1, WAKRY
H MK, RS K T L 45.00 g/kg JRRGEH T ATEE 1R, 7 d 5, &) 1 IRE
B 1lhJa, MGEHZ8) (30 mglkg) FREER L, UeEE 2 4R WU Fshiik s, FFT-80 CHEfr-
133 Zh¥HA5IE

ERIMEETE L JE S, BENLE 60 it SD KN 6 4, &4l 10 H. =H (Blank) 4H: THfHE
FRdEmRE, R T 0.9%FALAARGER . A (Model) 4. &M 1 KITHA, KM =&
WRE, PL52 EHE (10 mL/kg) AAEH (10 mLkg) FHAXBES, S KE TSR 8 h
(10:00~18:00) , WX EN (3542) C, MHARE (9543) %, MEEIT&JF. 2 18 RMKE 5K H
Coderre ¥ T A B LT VESS 50 uL MSU B & (20 mg/mL) 1 k. WA BN . #ER 14 d )5, FLL
0.03 g/kg AT ERANHEE 7 do JEMIB M MK (TFQXF-L) . 1 (TFQXF-M) . & (TFQXF-H) 7&
. R 14d )5, 20T L 11.25 g/kg. 22.50 g/kg. 45.00 g/kg i X T TREE S 7d. BTA K RAE
GRS 21 RARE 5, FRE 2 (30 mo/kg) HE4T B i 93 5 R R BURA B 2E .

1.3.4 CCK-8 ik x40 pm #1714

K F CCK-8 VK M K 1 77 /E T RAW264.7 4t ik, &8 0%. 5%. 10%. 20%ik
FE B9 RGBT 7 & A R 72 2k, % RAW264.7 4 fiig DL 1>105/mL (440 fo ik B #2021 96 FLAR 4 3
K F A (R B () 9 AR ¥ O % 29 I 85 R R b A7 10, fEF 10 12 hy 24 hy 48 h J5BfLINIA CCK-8 ¥
W 0uL) , 37 CHWEE 2h J5, 8 H BRSO 240 M 72 450 nm K AL P IROG EE A
1.35 MERXFEREIEEMKE

FA R RS MSUTEEW Ohy 6hy 12h. 24 h )5, M T4 7 ks R0 A 0 4
R o S R Ak D TA) BEAE DR DG LA, VP RO i K 2 T IR
1.3.6 HE LEBNBEXFHBERERS

WAL R H KRG, BBCEER KRB ST EEE 4% TR Td 1 &, R, e 38 7E A i
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IR DLEAT RS b o RO VIR 5 opm VI, IR HERR T H HE Beta. {ERDEE R
BRI
1.3.7 BEWS ( immunofluorescence, IF ) #3347 S 52 B F0 20 B fR 1 =

P AL ER FE 02 H T B A 2R D) B B i ] G 7 4% K EE 15 min, FEfE A 5% BSA 4 30 min.
3554 CD80. $T INOS. #i CD204. #i CD206 (1:200) —i#2fE 4 CHEE®K, K55 HEL A
VIR PSR TR E 1 he F DAPI B0 40 AZ 34T YL 20 5 min. 7875 )6 WA T i 3k
K%, 14 Imaged 1.54g HEAT 50 #7 o
1.3.8 ELISA i&#M & B F 1 AA Rk

LB DR BRI V5 B R B Y Ak 5 I A B B35 W, R A ELISA &l & CRP. IL-1B. IL-6. TNF-
o+ LTs. PG, 5-LOX. COX-2. KAT5 7K. AR FE B bR ofE i FORR B PR IR O FE i 2] 96 Ll
AR I EEASFL A . 38 B AR ASCFE F8 2 I K AUbR o Bh 28 N I AN FLIROGE A SR An v il 28 11 5 %%
ILJE A FPAZ R BRI
1.3.9 QPCR #illZAAE 5-LOX. COX-2. KAT5 mRNA 7k F

fEFEH RNA 4ifb X7 & AL 2R gi i 43 25 2. RNA. T BHRE 266 1l & RNA WK
e, s aH PCR {U#1T qPCR ¥, 51WH LilgE TAM TRERM AR A AW,
H 2782 g5k, 5IMF A ILER 1.

®1 5174
Table 1 Primer sequences
e SRS GIE/ BN FIMFE (5°-3) PRI bp
Gene name Primer name Primer sequence (5°-37) Product length /bp
mus-GAPDH-F GCCCAGAACATCATCCCTGCAT
GAPDH 188
mus-GAPDH-R GCCTGCTTCACCACCTTCTTGA
mus-Cox-2-F AGGTCATTGGTGGAGAGGTG
COX-2 192
mus-Cox-2-R CCTGCTTGAGTATGTCGCAC
mus-5-LOX-F CAAAATCTGGGTGCGTTCCA
5-LOX 132
mus-5-LOX-R TTGAAAAGGGGATGCACAGC
mus-KAT5-F CTTGGCCTCCTATCCTACCG
KATS 101
mus-KAT5-R TTGATGGTGATCTGTGGCCT

1.3.10 Western blot #&ill] 5-LOX. COX-2. KAT5 EHRILEMR

WA i 5 e B F R EGA A AT BCA B PR EN &R aED. e85, FFME
+ b R R A - SR TN 0 TR i Bk I FLUK (sodium dodecyl sulfate-polyacrylamide gel electrophoresis,
SDS-PAGE) 71&, MjGH#ER M MG L. BEE 4 T F5H COX-2 (1:1 000) . Bt 5-
LOX (1:1 000> . ¥t KAT5 (1:2 000> WJ—HilFE - H IXTBST ¥eik/a, A PR T IR
H 1 h, F TBST Wi 6 Wk, LAEBRAER M A =P, e, FREEA SRR AR
Fe g R G AT R, 14 Imaged 1.54g B Ao b 46 B .
1.3.11 SBEHRTE ( co-immunoprecipitation, Co-IP ) #&ill KAT5 5 5-LOX, COX-2 EBHHEX &

WAEAN I AR AR, FRRZ S, SEIRA A KATS (1:2 000) HFiREPiIR, XTI
{EHFR 19G bifk, 4 TP WE LK. 454 1S A Protein G BRlIEMEIRTE 4 T FUTHE 2 he A IP R
AR PPIT IR ER T, ARG 10< B AR s bt . #F fh48 SDS-PAGE 4 & )& HE 4T & BN 43 AT o
1312 ZEA-ZEEXEMMNEAQENEAENTEEN

M RCSB PDB ¥4/ F & T4 5-LOX. COX-2. KAT5 A4, FXH HDOCK Server “F & %f
KAT5 5 5-LOX. COX-2 HHIHATHH:, HthrEAEMSSEE, FBERK PDB X3 A Pymol
3.1.6.1 A AT B 1 HAE AT AL A3 4T
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14 HirFEHE

BTS2 BR 14 Fl SPSS 26.0 Ge il W FHEAT 4001, BUE DL RIEE (x +5) R, FE
B A Ho7 255 n 2 A R bh B SR = 7 Z 08 CANOVA) Ff454 LSD K. X T ZAF
ol A A I, R A Kruskal-Wallis 4eit a4, iz A Bonferroni 7EKIE P 5. P<0.05 AZEF
BAESZIF#E L.

2 #R

21 BEREBEEHARANBRERERSE

NVEAG IR RGBT T & 2 LiE X RAW264.7 s /EH . #4777 CCK-8 SLit. 4R R, &
ANFEIRESAMETHG 12 h, SHAMBE D LEHE ZR; @ARFEKRESLIE TG 24 h, 5 0%
FAMIEAMLL, 20% % 25 M5 HMM S /) 53 T (P<0.05) ,5%. 10% 7 24 M5 4140 f s 71 Jc P
ZR; AAFKRESHIGE TG 48 h, 5 0% & ZMiEdMLItk, 10%. 20% & 24 i3 4 40 i 7% 71 2
EEE (P<0.01) , 1M1 5% & 25 My Han s D E M B 22 7. BRIk, EFIREN 5% 00 XIEH 7 &2
I 37 A o A VR B It 3 A -l — 2D AR Ab st . AR 2.

F2 NI S R T 5 A 24 L T RAW264. TAIIIE /1540 (X £ S, n=5) _
Table 2 Effect of different concentrations of Tongfeng Qingxiao Formula drug-containing serum on viability of RAW264.7 cells ( X =S, #=5)
AHINLIE 11/% Cell viability/%

2071 Groups

12h 24h 48 h
0% & ZIfiE4H 0% drug-containing serum group 98.88+2.73 101.97+3.77 109.35+2.01
5% & 2 MiE4L 5% drug-containing serum group 98.42+2.41 102.73+4.28 109.79+1.59
10% & 2515541 10% drug-containing serum group 101.49+5.66 98.60+4.68 77.65+1.89*
20% & Zj IG5 41 20% drug-containing serum group 94.33+4.92 88.90+5.66" 59.03+3.08™"

H: 5 0% & A MIE4AL, "P<0.05, "P<0.01.
Note. Compared with the 0% drug-containing serum group, * P<0.05, " * P<0.01.
22 FEREHASAMBENERMABMISERENATIEAR
B gy i, LPS+MSU 440/ CRP. IL-1B. IL-6. TNF-a £iAEZETHm (P<0.01) , J\XJiE
5 &2 R B BRI CRP. IL-1B. IL-6. TNF-a FiA/KF (P<0.05, P<0.01) . W%
3.

23 A T B SO R TAF I (X S, n=5)

Table 3 Effect of Tongfeng Qingxiao Formula on levels of inflammatory factors in macrophages ( X =S, n=5)

2851 Groups CRP/ (mg/L) IL-1/ (pg/mL) IL-6/ (pg/mL) TNF-0/ (pg/mL)
23 [94H Blank group 2.46+0.42 40.70+7.24 3.60+0.72 12.71+2.40
LPS+MSU 4. LPS+MSU group 4.30+0.55% 99.17+15.15% 7.33+0.88% 25.1446.10%
IR 774 TFQXE group 3.44+0.24"" 71.86+12.39"" 5.02+0.82"" 16.47+4.85"

W 5EAAMEL, #P<0.01; 5 LPSHMSU AL, "P<0.05, ""P<0.01.
Note. Compared with the Blank group, ## P<0.01. Compared with the LPS+MSU group, "P<0.05, "™P<0.01.
23 BRFBEASHNFENEREAMRLATIER
POt B R RN ST AAEEE, LPS+MSU H40/fl CD80. iNOS 4 fitu i ¥ % & & T+
(P<0.01) , CD204 f1 CD206 4HfiFH 4 3 & 3% F % (P<0.01) ; J\ XIETH 77 & 25 Iy Fil 5
CD80. iNOS 4Hff 3% &% R (P<0.01) , CD204 1 CD206 #HMfH R L E %R, WK 1 M
* 4,
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1 P I o0t B AT AR AL B2 (I, 4000
Figure 1 Effect of Tongfeng Qingxiao Formula on macrophage polarization (IF, 400%)

T4 HAEVEMNICDS0. INOS. CD204. CD206fIFHMER A (X =S, n=3)
Table 4 Positive rates of CD80, iNOS, CD204, and CD206 in macrophages of each group ( X =S, »n=3)

H: 22 /0, fes 0
4% Groups 4T BH M 28/% Cell positive rate/%

CDS0 iNOS CD204 CD206
%2120 Blank group 1.55£0.95 0.99£0.15 1.18+0.18 0.73£0.23
LPS+MSU #1 LPS+MSU group 16.39+4.63% 8.09+2.82% 0.10£0.00* 0.12+0.04*
5 XU 7 41 TEQXEF group 7.28+2.152"" 1.89+0.782"" 0.23+0.07 0.27+0.13

. 5EAMME, #P<0.01; 5 LPS+MSU A, ""P<0.01.
Note. Compared with the Blank group, *# P<0.01. Compared with the LPS+MSU group, ""P<0.01.

24 FENFEHEHASHMBENERMMEG AA RiFH 0

ELISA Kl 7R, 52 EALE, LPS+MSU 408 LTs. PG. 5-LOX. COX-2. KAT5 FikH
BIE (P<0.01) , WXIEW T4E LPS+MSU 4L EL & fE B & F#{% LTs. PG. 5-LOX. COX-2.
KAT5 /KF. W3 5. qPCR faill# ~, HIEHAMIL, LPS+MSU 41 5-LOX. COX-2 fl KAT5 mRNA
FKIEKPHEZE EF (P<0.01) , 1M XIEHE 7 468 B EBFK 5-LOX. COX-2 1l KAT5 mRNA /K-
(P<0.01) . W5 6. t4h, Western blot fxill#x, HIEHAMIL, LPS+MSU 41 5-LOX. COX-2
KATS & [ RIAKFEZFRE (P<0.01) , 1 KIEH 77688 T =% Kk /KF (P<0.05,
P<0.01) . W3 7 f1H 2.

5 W RIE T T ERRANAAR SR EM (X £S, n=5)
Table 5 Effect of Tongfeng Qingxiao Formula on AA metabolic pathway in macrophages ( X =S, n=5)

2071 Groups LTs/ (pg/mL) PG/ (pg/mL) 5-LOX/ (ng/mL) COX-2/ (ng/mL) KAT5/ (ng/mL)
%4 Blank group 77.79+1.89 16.94+2.24 1.22+0.23 4.61+0.60 5.13£0.70
LPS+MSU 21 4t st 4 it #it
-+ + =+ + +

LPSMSU group 44.00+7.059 25.9442.16 2.23+0.18 8.08+1.18 9.75+1.23

) N

A PITSH Jr4L 59.38+7.15"" 21.60+1.38"" 1.76+0.12"" 6.40+£0.37"" 7.47+0.59""
TFQXF group

TE: S A, 7P<0.01; 5 LPS+MSU A, ""P<0.01.
Note. Compared with the Blank group, *# P<0.01. Compared with the LPS+MSU group, ""P<0.01.
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6 IR XU T 7 Xt BRI A5-LOX. COX-2FIKATS mRNAFKIL MM (X =S, n=3)
Table 6 Effect of Tongfeng Qingxiao Formula on 5-LOX, COX-2, and KATS mRNA
expression in macrophages ( X =S, n=3)
253 Groups 5-LOX COX-2 KATS5
%[44 Blank group 1.00+0.08 1.00+0.09 1.000.54
LPS+MSU 4 LPS+MSU group 1.97+0.22% 3.04+0.41% 2.09+0.14%
R 7 4L TEQXEF group 1.41+0.14"" 2.05+0.33"" 1.51+0.24""

T 5EA4MI, ¥P<0.01; 5 LPS+MSU AAHLL, ""P<0.01.
Note. Compared with the Blank group, *# P<0.01. Compared with the LPS+MSU group, ""P<0.01.
R JARE T3 EEAI5-LOX. COX-2. KATSIR MM RARMEMm (X =S, n=3)
Table 7 Effect of Tongfeng Qingxiao Formula on the relative expression levels of 5-LOX, COX-2, and KATS
protein in macrophages ( X =S, n=3)

203 Groups 5-LOX COX-2 KAT5
23940 Blank group 1.00+0.00 1.00+0.10 1.00+0.13
LPS+MSU % LPS+MSU group 1.35+0.07% 1.64+0.07# 1.76+0.07%
R 774 TFQXE group 1.20+0.09" 1.28+0.02"" 1.29+0.19™"

T HAEASAME, #P<0.01; 5 LPS+MSU AL, "P<0.05, ""P<0.01.
Note. Compared with the Blank group, *# P<0.01. Compared with the LPS+MSU group, "P<0.05, "™P<0.01.

K2 BN 5-LOX. COX-2. KAT5 (18 k45 5
Figure 2 Protein electrophoresis of 5-LOX, COX-2, and KAT5 in macrophages of each group

25 KAT5 5 5-LOX. COX-2 EHBIEEXZMNIRIE
CO-IP 5 IR, £ RAW264.7 4iffid, MLLT 19G 41, 5-LOX. COX-2 HER LIEHEE LK
KATS & H, HETAAlE, HHEAEARMPE/ERKEMALE. LT IP 4, Input HEEEER

ZHE M. #id HDOCK #iTEA-FEAXNEE, 45HKH, 5-LOX. COX-2 fil KATS HHZIHEH
BARMG, B AR E . WK 3.
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¥E: A: 5-LOX. COX-2 fl KAT5 [fJ CO-IP ¥k E; B: 5-LOX. COX-2 fl KAT5 H 4 Fxf#: .

K3 EMEgNft 5-LOX. COX-2 fil KATS [ HAE 3% &
Note. A, Co-IP protein electrophoresis of 5-LOX, COX-2, and KAT5. B, Molecular docking of 5-LOX, COX-2, and KATS.

Figure 3 Interplay of 5-LOX, COX-2, and KATS in macrophages
26 ERBEHEAX GA XKRBRXT MK ZRE TR
KRBT BRI, SRS R RO I B K (P<0.01) , MSU #4t)5 6 h,
973 AR Y 7 AR B 4K BB G I Ik T B B e, (H7E MSU HEST S 12 hy 24h, S XGEH TR .
EAE 3 A KRR IK ISR EE s (P<0.05, P<0.01) , MSU 745 24 h (& %iE 5
N, Ly EAIRARCR TEA R4 (P<0.05) , Hi. @l EAm I EZR. B2 xR,
WU ST BN B 2 R T R R SRUBR DG M IR FE B (P<0.01) o LI 4.
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VE: A: RS MSU JE 50T 1A SR RER LT AM; B: AR S KRR EHAE . S A4MLt, 99P<0.01; S
kb, #P<0.05, &%P<0.01; 59/ XJE M K7 =4, *P<0.05,

Bl 4 X 3 GA KRBT Ik EE iz ( X £S5 n=10)
Note. A, Appearance of rat ankle joint 12h after MSU injection. B, Comparison of rat ankle joint diameter at different time p oints. Compared
with Blank group, @@P<0.01. Compared with Model group, 4P<0.05, ¥4P<0.01. Compared with TFQXF-L group, “P<0.05.

Figure 4 Effect of Tongfeng Qingxiao Formula on ankle joint swelling degree in GArats ( X =S, n=10)

27 BREEAMN GA XRBXTEBBRELSNMm
BRCH HE Jefasi REIR, FAHARTENTE, BROW, WRMREESIER, Sms, i
RYZH K ST M2 23 S PR S (KR FE M AR, AEMTREL, R W TE EG M . AT R AR R B S &
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VEARBIR I . SRR LURL, % 45 24 2 K SRR 5% 19 T R A 3 45 ) S o B SR 9 A A TR R BE PR T8 o X
SO R BUBROS T T A ARG R i RE S, A LR W A g 2, A g An A, WL/ B R 1
MR s R IR Y 7 AR B 2E KRR R G T T MR AL A A v R S, T AL 40 i A 1 A A 2H A i
FATK I, b5 JORE AR LIS s 08 A 8 5 s i) AR BRGNS M R B S, RSO
YO, L B I P A AR A R R R, e VR R . WL 5

e ROk RMEAMNRIE; ROk, WARS AL

5 Jif KIBTH 77 5 GA KRR ERIC T IR A ZU5 BRI (HE, 200%)
Note. Black arrow, Inflammatory cell infiltration. Yellow arrow, Proliferated fibrous tissue.

Figure 5 Effect of Tongfeng Qingxiao Formula on pathological morphology of ankle joint synovial tissue in GA rats (HE, 200x)

2.8 EXEH AR GA KR IMLiE kT HS

K H ELISA #4041 CRP. IL-1B. 1L-6 fil TNF-a 7K V. 45 BEH, 5 ALK, A4
) CRP. IL-1B+ IL-6 F1 TNF-o /KF&EFHm (P<0.01) ; SRR, WA TR BN AL i K T8
J&. H. EIEY4L CRP. IL-1B. IL-6 Al TNF-a /K F#EE T (P<0.05, P<0.01) , i#JHEXIH
TR B R GA KM RAE N H 50 I 7 (KR & L8, e XUEHE . R &)
CRP. IL-1B. IL-6 Al TNF-a /KF- R &R # (P<0.05, P<0.01) . W.3% 8.

£8 RN T GA KR LT A FACProm (X £S, n=6)
Table 8 Effect of Tongfeng Qingxiao Formula on serum inflammatory factor levels in GA rats ( X *Ss , n=6)

2071 Groups CRP/ (ng/mL) IL-1p/ (pg/mL) IL-6/ (pg/mL) TNF-o/ (pg/mL)
2541 Blank group 238.93+27.02 49.63+5.64 30.3543.53 24.01+2.97
74 Model group 408.27+27.47@@ 137.64+11.79@@ 61.03+10.72@@ 48.09+3.12@@
WSS RN Diclofenac sodium group 253.29+28.64%& 93.54+6.04%& 38.61+3.85% 32.28+2.93&&
R RIE T 5 EAIEAL TEQXF-L group 305.34+31.76%&"" 116.18+6.40%"" 54.52+7.90 * 40.23+2 82&&""
T X T 7 AR 4L TFQXF-M group 260.18+32.194&* 101.75+5.45%& 40.35+2.80%* 33.5242.92&&%
I KT T 7 R4 TEQXE-H group 254.77+28.35%&"* 99.98:+5 28&&™ 41.66+2.97%™ 33.44+2 6788

i SEAGME, ©@p<0.01; SEERAMEL, $P<0.05, 44P<0.01; SXUEFERAIAEL, “P<0.05, “"P<0.01; 57 XGEH T EFIEH
HHEE, *P<0.05, *¥P<0.01.

Note. Compared with Blank group, © @ P<0.01. Compared with Model group, ¢ P<0.05, ¢ ¢ P<0.01. Compared with Diclofenac sodium group, *
P<0.05, "*P<0.01. Compared with TFQXF-L group, “P<0.05, **P<0.01.
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29 BRFEHEAX GA XRiBIRE 4R N

SRR R OR, AR A LA CD80 WOLIRE B E S TA A4 (P<0.01) , CD206
PO E R EFMT A A (P<0.01) ; SEAMLE:, MEIFBRNAEARE KB T, . mHEH
CD80 %t omfE i # &M% (P<0.01) , HXGZFERENLL CD206 »éytom gt (P<0.05) , {HJH XIE H
HAK. . ElE4l CD206 LREEER. WK 6 Mk 9.

6 I AT YH 7 R GA DK BRBR IR T I R A AR A I B2 (IF, 200%0)

Figure 6 Effect of Tongfeng Qingxiao Formula on macrophage polarization in ankle joint synovium of GA rats (IF, 200x)

9 HALBIALEEAIICDB0, CD206M P53 (X TS, n=3) B
Table 9 Mean fluorescence intensity of CD80 and CD206 in macrophages of synovial tissue among different groups ( X + S, n=3)

P O6HRSE Mean fluorescence intensity

5 Groups

CD80 CD206
74 Blank group 5.82+0.71 35.37+4.27
12 Model group 24.63+1.67@@ 10.210.89@@
SIS RENAL Diclofenac sodium group 12.98+1.34&%& 14.61£1.10%
JRRIE W T B4l TFQXF-L group 16.79+1.88%& 10.23+1.39
JHRIE I 5 R 4L TFQXF-M group 7.58+0.78%&* 11.26+2.66
I8 RGBT 7 w4l TFQXEF-H group 7.66+1.86%&* 11.21+1.33

T HEA4MLL, @@p<0.01; SRBAMLL, “P<0.05, 44P<0.01; HiRIEN KA E4MEL, “FP<0.01.
Note. Compared with Blank group, @ @ P<0.01. Compared with Model group, & P<0.05, ¢ ¢ P<0.01. Compared with TFQXF-L group, **P<0.01.

3 itip

GA & MSU FAKRTTRRSIA K SR JOREVEZRT ,  DLOCTT LBl AR o I I 0RE B B 45 oy 3 2
REAE, O BN K AORE R TR, G e 4 0 0 A S A 3 B S 5 58 2 14T R I i 12122, GA R
PSR MR, DLES — BRBE G AL BV O IR IR R . 2R RN TR, 2
BUBRAEI, WAL, AR, AT, KORITAMAGE, HAEZORILLL “iR s
AkRy CRRARIE” N, JRA bR S AERYSL, g KUE T 5 R A T IO BT n A i
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Kk, BAE “HEy e, BiziE. Sie=4A HaHR” mohye,

GA KRiEHEH, MSU &5l R8T, AIEuE KT R 4, FFERBEI IL-18. TNF-a {2 %
Rl ¥, 36 0 8 N Rz 40 a3 1 . (R A 405 B K RAE IR, SRS IK . A IE L
25K R v AR R R SRS S IR A, DN TR B AME R, 4B 48 Coderre 5, #
BUHRE “GE” . THE 7 S EH GA sy, JH R RGEE TS T. SREH, JFHR
TETH 77 BERE T BRR IS h 2ORE R /K, FRSCGETE I SIER IR 0, SR TRk .

EREAIIIE N GA FERMIA B R d i, AR vow RAE 7. ML T S 40 i g
KB, WL IL-18+ TNF-o. IL-6 {2 & R F UK RGE RN ; M2 BUONBLR B R R, @i /i
IL-10. TGF-B 254 40E . RHEHZME 0, GA A RAENS, WL 2 b3 38 17 75 B Wk 40 i 26 70 A%
a2 . Hodr, ML Y I A A ) O T S RE KR R ) G S B AR B B v B A R, LML R R
MSU & A< 388 3o A5 Q1R 1) 52 4 S 8 15 00 4 P a0k N 9O0E 2 BB e I St e, A5 SR 1) NLRP3 8 JiE /M 1) %
i, MPEAE FUF Pro-IL-1B. Pro-IL-18 [iGAL, TEM “fR2 15387 B, Mok 2 EnEgife M1/M2 Lt
BT B VE 2 40 H] GA RIEBA M EE T B, Cf W70 K PV 20 Bl i Sk i 25 5 7 se g i@ il B
Wi i MUM2 PHTERIGIT GA IfEHES2, AR WA gE BEIR, i XIS TH 4 BE B 3 PR K ML
EEi £ A H (CD80. iNOS) HPFHMEZR, HX} M2 EW4EAIE A (CD204. CD206) [KFH
PERITCH RS, 1B RS Y O AT RE B A ELRE AN M1 WAL iR AR, TR BT I M2 %
b, AR BIHDH] RRE R . GA 2RI RIERCAE BRI L M1 B 75 =5, 2R FS
M2 HRALTTRET 4 MSU @ik i e id bR #2, S i 2 K SORE RF SIS (], IX P £ v 4 05 v
CEMEHAR” IR IT BB AS U A 120,

RE R F RS SORE A0 BTG AL, B AR T JORE N TR A SR, o AA AR B2 R
RAV R B0 0 THLHIED, AA 4 COX #4424k PG (I PGE2) , £ LOX #&&Z24 LTs (i
LTB4) , H IR SIEA T, N R M 2 el ek, 2 559 XU B A2 10 G 2 J i) 5 21
U EBL3, LOX AR LTB4 Ml iFiE K2k BL Ao M1 BUE KRR, IKEh20E W B3, f5
f/E, COX-2 ffbA il PGE2 fEt B R G, NAEIEIT IS 5 & EPA ZARME It B Vel i i M2 4%
th, TR E 7R A, X AR 2 GA [ E BRI AR UIAH 520, AA R =i nlilid G &
BB Z AR 120 62 (% E AN R B 4, M JORE -8 R P g [t834381, gk, KATS /EA4LE A
LG, WREEE 2Bk B COX-2. 5-LOX LR BT X4, (et iRk, % KATS f
g B S AERRE, fEdE AA R AE, b inE gl M1 ALK ARBFFE S SRR, W
KIH W 7 Be g M H] AA =P E R, ELAMH] KATS Rk, B XUE I 77 v g i 28 Wt 44 1 3508
/b COX-2. 5-LOX sk 53RIA, HEEMHK AA RBHER, Wb PGE2. LTB4 5K IEN R A k.
Co-1P SZIG 45 il ] GA KIidfEd KATS 5 COX-2. 5-LOX FEHAMIEZHM HAERFR, 2 TRz
SE A M THNSGAE 71X — 55 i XGE T 77 AE 8 R 4% 5-LOX 5 COX-2 Wifil, ik 45— COX
B SEUY LTs UM T &, Xk e B 25 mIEA . Rk, 8RS TH 7 B 1T RORE AL
il ] fead I ] AA AR AT FEAR ML AR A KSR ST . 98RE A Jo3 ek 2D 17 ) 15 55k 441 v 4 SR 35 1 )
59, AR XGEHE AT aelE L dE AA KRR (1 AMPK/NF-xB) 1] M1 2 B RE f A AL, kb
IL-1B+ TNF-a Z5{2 % K7 BB, ghal, 8 XGEH 7 il B FRAR AR & IR 7 5tk 1 (i LTs) K
S, DT A0 ) R R 0 L O ) e 2 SR R SR YRR T IR SORE o TR IR JORE B B A i —
IR HAUK I 5O R, A RIUNER T SIEH BRI, ghAkh, AA R LTB4 @it
BLT1 =2/ki% S 3R &8 B ABER ok 11 2B 5 85 (1 B AR, T e T A 90 R B % 1 s R ) T 2R e
HAREH MSU B4, JHEREST GA SERMETRAIFEZEEH, AEH T &%l Zg R REN
RN IR TR — SRR,

ZE BRTIR, AT FUIE S RS T 7 AT E I A H] EE A ML MR A &R AA ARTHE B K E BT GA
EH, YIPH|R T “AA RUF-EVEgi izt ” i RAEMLE, AhiE )7 “CBMARIET . 2850
7 (VR RS SR T O A iR, B8 TG hEZ AT RIEM ORI &R, N GA 4
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AR IT IR R . (HATIH BRI A AR 24, RE AA AU I8 K 7 72 50 B R 40 B 8 10 2 98 RGE
HITIRTT GA I HE ZEAGEAE, (HAE T E = 0 L S I8 TR AR P B B R R R &R .
BEAh,  AHIEFE R IR AR Y 5 T ReJE I ] KATS S 510 3R Mg A% 22 4 4E F BRI AA R, BFE
ZRIINTS

RN, waE, RERMS, A& R KUE I T A H] BN ML AR AE AR DY AR R AR A i Stk
I VPR SCT & ALRI B 7 [9]. B AR R 2 4k &, 2026, 36(15): 00 — 00.

Hu LK, Huang X, Yuan QP, et al. Study on the mechanism of Tongfeng Qingxiao Formula in
ameliorating acute gouty arthritis by inhibiting macrophage M1 polarization and arachidonic acid
metabolism [J]. Chin J Comp Med, 2026, 36(15): 00 — 00.
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