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(Gouty Arthritis, GA) W B EMNG , h s KA R EH FRE, Fix KA NS HEFE e F 8T EHE A28 & 2.
1R B0 8 B B A B R B %%(MSU)%‘%G@ THP-1 E % 47 ks GA # A&, MTT %40 4 4% 5 HF i 53
BH L ACs) I F LA RERE., EZhE B HAA AWM 0.5 pM 4 X EHE K., F . & K £ 4 (25
pg/mL. 50 pg/mlL 100 pg/mL) . 4 4 3 A4 7., ELISA & Ml 40 f + 7% 1L-18 A F ; RT-qPCR # % PI3K . AKT.mTOR,
I1-18. TNF-a % NLRP3 # mRNA % i ; Western Blot # Il PI3K/AKT/mTOR & # % 8 {k. X F % NLRP3.p62 & & %
kh, R OWEHEFLANETF.EHES 10 M AR R 2 EAT 160 M E. 5 GAHEXEAZES AN, ZOEBE IR
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Study on the therapeutic effects and mechanisms of Ecliptae Herba on gout
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Abstract: Objective To investigate the effects of Ecliptae Herba (EHE) on the inflammatory response
in THP-1 macrophages and explore its potential mechanisms in treating gouty arthritis (GA), thereby provi-
ding a scientific basis for clinical medication. Methods Network pharmacology and molecular docking were
employed to predict the active ingredients, targets, and core pathways of EHE. An in vitro GA model was es-
tablished using THP-1-derived macrophages stimulated with monosodium urate (MSU) crystals. The MTT as-
say was utilized to assess cell viability and calculated the half-maximal inhibitory concentration (ICs,) to deter-

mine the safe dosage range. The experiment was divided into control, model, colchicine 0. 5 puM, and low-,
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medium-, and high-concentration EHE groups (25 pg/mL, 50 pg/mL, and 100 pg/mL), with three replicate
wells per group. The level of 1L.-18 in the cell supernatant was measured by ELISA. The mRNA expressions of
PI3K, AKT, mTOR, IL-18, TNF-a, and NLRP3 were detected by RT-qPCR. The phosphorylation levels of
the PI3K/AKT/mTOR pathway and the protein expressions of NLRP3 and p62 were examined by Western
Blot. Results

160 target sites, and had an intersection of 86 target sites with those related to GA. The core pathway involved

Network pharmacology analysis revealed that EHE contained 10 active ingredients, acted on

the PI3K/AKT/mTOR signaling pathway. Cellular experiments demonstrated that, compared with the model
group, all EHE concentration groups significantly inhibited 11.-18 secretion ( P <C0. 001) and downregulated
the mRNA expressions of PI3K, AKT, mTOR, IL-18, TNF-a, and NLRP3 ( P <0.05). The protein ex-
pressions of p-PISK/PI3K, p-AKT/AKT, p-mTOR/mTOR, NLRP3, and the autophagy substrate p62 were
also decreased ( P <C0.05), with the most pronounced effect observed in the high-concentration group (100 pg/
mlL) ( P <<0.01). EHE exerts anti-gout inflammatory effects by inhibiting the PI3K/AKT/

mTOR signaling pathway to activate autophagy. promoting the degradation of NLRP3 inflammasomes., and

Conclusion

thereby reducing the maturation and release of 11.-18.
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PRI v 2 P 5 B, a0 Toll B¢ 2Z 4k (TRL)
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1.1 #HK THP-1 401 (%%5 . BNCC 337680) .1l H
B [ Rl QALY E vy N 0/
1.2 ¥ Raks BRI R R AR A BR A
A], 5845 B26054) s BKOK Al (AL 3 RS R A R A
Al 585 1C7670) . SR ELE LAY il 45 . 20 g
BER 70% LRI HEE 3 KL ARR 2 h, TR R A
5] 473 mg 5 5B F R B IR A T 2 TN
(DMSO) L & BE . T — 80°C - R R - A7 IR
i 6 A C it 3 3 PG R ) B 2 I Ay A BR A FD L AR S
HY-B2130A) , FREL 200 mg ¥y A% T MR £h 22 whh i
W (PBS), it B % 20 mg/ml ¥R, JH 02 F 4°C k48
R FE. RPMI 1640 85 3% GfF 2 £, 1855 GUSA-
R117) s PMA (I ifg 3% 31 78 2 ) B 24 04 A BR A W) L 4%
5 HY-18739) ; DMSO (3t 5% & 74 J5 2= ¥y B A B A
AL, 15845 D10043) s MTT 3 & (ALt & S B R AT B
ONFLBE M1020) 5 TL-1B 3850 £ (b g il A 4 12 24
BHEABRA L 525 HI060) ; 15 R 8 cDNA 4 5 &
B & (A AR KT B AR 575 BSBAOML) 5 3 1 A 52
I 2856 5 B PCR #IR IR (i e i 2 4 2 25 R A
MR L H85 MH101) ; PISK,AKT . p-AKT.mTOR,
p-mTOR.NLRP3,GAPDH #f ffi 57 B Hi 44 | iR 4o 48
LY HRP ARic — 901l FE 5o/ B/ A 1gG Ll HE
A B 2 BB A B A FDL 55 R013028, RO11234
R011470, M900010, R010732. P104959, LF211S.
LF102); p-PI3K #i /& (Immunoway 2 @, & 5
YP0224) ; p62/SQSTMI1 $tfk (proteintech 24 Al . 585
18420-1-AP) ,
1.3 XE%  SEEE R A EsE s A 7 A 4
ARA R FD 5 B bR A AL CLE R A |DD 5 fb 2 K
BAL IR BT IR 2 A W S B SR M A R A D
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2.1 M2 2.2.2 MTT A A& RFEX THP-1 F W40 0 5 5

2.1.1  SBEENA SO LS g e TC-
MSP (https: //tecmsp-e. com/) ¥ R & 5 5% 19 A 506
MR A3 Bkt 7 #0825 IR AE R EE OB 1R R
AP EEN SR Z — .Y OB=300 I & 8
NE Y HEA R O R CEE T 225 ¢ DL W
18 it Tanimoto REFTHE I ML E HI 259 BY 45 # AH
I TSR 0. 18 A S BE nl UAT 850 8 1 25 9
FEAE TR0V 71 53 511 BUS S0 25 9547 R85y 1 T 32
LI OB=30% Ml DL=0. 18 MAER R &1k, K REE
WA IR 2025 4E 9 A 1 H.,

201,29 UL 5G9 2 9 o ik PAT I R I X% 2 ) — R
SRAE 80 A M 4 3 fF GeneCards Chttps: //
www. genecards. org/) E 45 £ A $% 95 2L R 40 5, A
H“gouty arthritis” ., “gout” 45 3 5 18] K 2 < s Ik R 3#0
R IE R BR E A Y B R R 2 W R N Y AR S R
USSR 2 ] = JELRT e 7R 25 ) — B =2 (8] 1 2 6] Y
5, IJaH A Cytoscape v3. 10. 2 A4 2 i 1 47
— B — R R 2K A

2.1.3 A B HEAE(PPD M 4% 53 B o H G 8 47 0§
J= £ STRING #{ ¥% 2 Chttps://string-db.
org/) v, 4 Z AT B Y 25 4 — i [ R0 SR Dy
PPI M 2% &, ik #“Homo sapiens” ¥ Fh , 1% & & 15 )& &
67 0.9, JH Cytoscape v3.10. 2 /M &5 8, 115 &
{H (Degree) Jf LA 44 K /N RS (8 S B, B AR AR A% 0
BEA

2.1.4 GO M KEGG &£ K 25916 Vi or —
Pk 2L A0 2 5 A R Studiod. 2. 3 #F, I FIH R 15
HiET GO fl KEGG & #5047 .

2.1.5  GrFRbEE RO BT R O B AT A
XF#E ., N TCMSP £ 4 2 345 2% 0 43 19 mol2 SO,
M RCSB-PDB % #fs J o % 44 L 5 (9 pdb SCHF A
AutoDock Tool # {4 #4175 X #: B 40, &% J5 18 & Py-
MOL #AFEAT Al AAL S 7

2.2 HYAESE
2.2.1 IEBL A Rhdy BB KA THP-1 #2

FiF 6 fLAk . 1< 10° /4L, IF A PMA i 28 4k B2 Oy
100 ng/mL., £f 24 h 240 58 4 W BE 5, 43 A X RE A
BRI AL BRKOKANGR 0.5 pM 41, B AR IE 4 25 pg/
ml SRR B4 50 pg/mlL 1A SR R EE 100
pg/mL 4, BEJG 3L L, IO GE & B SR . bR X
TR H AT M A MSU i 4 B i (MR 100 pg/
mL) A ERINE K (GAY 4. fF MSU #il# 24 h 5.
5 R 20 W) 21 A AR 2 1 S A VR I A [R] R R 1) A R
T, BRI B 20 70 B A 9 S Aty S N2k B 0. 5 pM
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PEVERT $% 2. 2.1 R 20 i A AL 4 Fh T 96 FLAR L T ik
BN TR e BE S B (25 pg/mL 50 pg/ml.100 pg/ml,
200 pg/mlL.400 pg/mL.800 pg/mL.1 000 pg/ml)
o FLE TS IO O ok BE Y AR BRI . AWM 24 h
JE WL I 10 uL MTT Hi1 90 pL. PRIM 1640 Y Lt
BIMA AL, F 37 CHMEEE AT 4 h, 55 W H
MTT %W A B W, T % IR 4% K 15 min, fix
J5 B TR AL 570 nm BRI B L OD B, 15340
JLAF 3 22

2.2.3 ELISA SCH kG I 40 A FOE TL-18 W2 1R 2
MI25 2 24 h JE YR, 500 g B0, 5 min J5 25 1
TR VAR 2 B ELISA TL-18 387 & Ui B B 347 1L-1p
e B E

2.2.4 RT-PCR #ill PI3K/AKT/mTOR & %t %
FER B RAEN F IL-18. TNF-a )} NLRP3 ) mR-
NA %35 FIH Trizol ¥ 2 AN RNA, JF % I cD-
NA Wi 57 & i 5 cDNA, B4 PCR X7 & &
KR 4T PCR §7 4%, RT-PCR 3:#&0 PISK AKT,
mTOR . IL-13., TNF-« \.NLRP3 mRNA %} ik 1%
B UL Bactin FER NS BN R 2720 it 54 A
mRNA AR LB &GP H L 1,

x1 SlUES
#N FEF(5'—>3")
Pactin F: TGGCACCCAGCACAATGAA
R: CTAAGTCATAGTCCGCCTAGAAGCA
PI3K F: TCCGCTGCTTTATCAGGTCG
R: CGGCAGTTGTCCTCTCTCAG
AKT F: TGGACTACCTGCACTCGGAGAA

R: GTGCCGCAAAAGGTCTTCATGG

mTOR F: GGCCAATGACCCAACATCTC
R: CATGATGCGATGCTCGATGT
NLRP3 F:GCTGCCTGTTCTCATGGATTG
R: AGAACTGAAAAGAGGCCCCG
IL-1p8 F: CGAATCTCCGACCACCACTA
R: AGGGAAAGAAGGTGCTCAGG
TNF-«a F: CCTCTCTCTAATCAGCCCTCTG

R: GAGGACCTGGGAGTAGATGAG

2.2.5 Western Blot 34l 4 ff1 21 21 PI3K . P-PI3K.,
AKT.P-AKT.mTOR,.p-mTOR.p62 .NLRP3 % [ 1
Pk WA 2, vk 2 I BRI AR 2
T8 T A A0 ) 500, I AR R B . USRI R . T LUK
R T B, 58 UL Uk L B B BT, 4 ) PVDE
JEE L 4% 50 m A — #t [CGAPDH (1 : 10000); PI3K
(1:1000);p-PI3K (1 ¢ 1000); AKT (1 : 2000); p-
AKT (1:2000)0; mTOR (1 1500); p-mTOR
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(1:1500);NLRP3(1 & 1500);p62(1 ¢ 2000) , —4iHi
(15200000 ],4 CH&BEE . &5 A H ECL 2 5H
B RBUE F R T Tmage] #80F b4 8 A R £y
Br .
2.3 Bit##Hr  ilid GraphPad Prism 8 #F#E4T
B 3 AT o IEZS A A T R EOE 2 DL (e £ ) B X
Forn. 3SH UL LR Z A . 35 R O E SR
5, R o R 2 7 22 50 1, FF E— 2 Tukey F
JE K B E AT 4 1] P R L . A T 25 R 5F . ok H
Brown-Forstythe and Welch J5 22408, 3 3 — £
Games-Howell G EIETHB P LR, LI P <
0.05 NN 22 R HA G L,
3 &R
3.1 IS 2B AR A M 4l R
3.1.1 BEEMMEMALES e TCMSP $s #
K% 15 3 A B SOE LAY 10 AL BISEAE T i Az
RARBER SEHRER CEOR LW B35 NN, 4
R F R 3-O-WEF S H T W4 AR .1,.3,8,
9-PU R BERTE ok W I3, 2-c J (4 4f-6-1 Sz 160 S 4EH]
AL LR 2,

£2 BEESHAS

& MRS & k4 4y i
MOL001790 SEALTT 592. 6
MOL001689 EERE 284. 28
MOL002975 ES kS 272. 27
MOL003378 1,38, 9-PU % H 3 5F- nk e - 300. 23
[3,2-c]ta)-6-M
MOL003389 3'-O-H #7535 A oo 300. 28
MOL003398 A 3 299. 27
MOL003402 5 R B4 PN T 302, 25
MOL003404 057 WL 45 9 I 314. 26
MOL000006 NS 286. 25
MOL000098 i e 302. 25

30102 AR AR FH 0 5 R 2 ) — B0 S — I 1 A
S E 7 GeneCards U8 B tf e &2 5 % & &
T, 733 3 388 AR MAHSCHE SR, ¥ 1.2.1 5 1.2.2
FRORAS 1 25 1 1 FH HE A5 9 05 AH QBB SIS 4 L R
FRE L LVt =6 B, A5 2] 86 4> Ak [a] i 55,
UL 1. JF4% 25 W 16 M o S 25 ) — S AL TR 86 A
B S LR A S S A Cytoscape 3. 10. 2 #fF v,
2 25 — A — R A L LA 2,

3.1.3 PPI W& K HOGCHZ LA ¥ 3.1.2 hag
LRSI S A STRING ¥ 7 L I8 B Cyto-
scape 3. 10. 2 ¥ F 2 1l 7f 22 fb PPI W 2% K], Degree
BUE HE 5 1T 9 A7 B 2 43 ) 2 HSP9OAAT, AKT1,
MAPK1,TP53, TNF,CCL2,1L-18,1L-6 ,RELA , i &
A BB 5 A TR KU DGR L LA 3,

EHE GA

86 3302 (95.37%)
(24. 84%)

MOL001689  MOL000006 = MOL003389

0\
MOL002975 /44003378 MOL003398

MOL003404" //MOL000098\ "MOL003402

7 FOrA hav2 & N\ URAFL
7 /acaly/ 7] | IR RN
Vs Il i\ \ R N
PPARA 7 // ‘l A\ \\Q; :\}Um NRI2
4 i) GSK3B. ) N
PRSSI \‘ SO\ Q8D AKEn
\ NN\ N
NN\
DPP4 = ACHE
HMOXI
N\ SPPI
TPs3
ccL2
NRII3
\ L4
PPARG
| MPO
MAPKI / \ \ | \ CASPY
SERPINEI \ \AER L\ ILIB
R RELA | \ PTGS2 TR
EPARD)  (GxCrB \ IFNG  PLAU
\ \
ILI0 \ \ | CDKNIA
PONI CCNDI \\ \ GSTM2  ErK1
| i \
CD40LG BEAE) | @ar |\ (ERBB2
AHR BCL2 \ \ HSPBI
MYC \ CHUK
CXCLIO STATI BCL2LI RUNXITI
CONBI gonaz * ILIA
KCNH2 MMP3

PRKCB
RASAL  oxcpa  CDK4

B2 HHy—RA-—KRRRA%HE

7 :Degree {8 # A . ¥ & & B E K
® 3 PPIM%
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3.1.4 KEGG &E4Hr % ik 86 28 45 K it
7 KEGG nf f 1k 2 #7 . KEGG 25 B8 T8 K&
PI3K/AKT {5 = i f% . % IR 9 I & JE ) AGE-RAGE
{55 IL-17 {5 518 8% . TNF {5 53 % . NF-«B 5
538 % MAPK {5 53 8% 55 , LW 25 W 7R 1 O X5 %
SiE | 4 A U TS B O, DL 4,

Lipid and atherosclerosis { . pvalue

PI3K-Akt signaling pathway [ ) Lo
»
Human cytomegalovirus o
infection
AGE-RAGE signaling pathway
in diabetic complications

Fluid shear stress and
atherosclerosis

MAPK signaling pathway
Hepatitis B @ e} ::

Influenza A @ Q=

IL-17 signaling pathway
Prostate cancer
Hepatitis G

Hepatocellular carcinoma{

Kaposi sarcoma-associated
herpesvirus infection
Chenmical carcinogenesis —
receptor activation

TNF signaling pathway

@
Proteoglycans in cancer o
@

Human T-cell leukemia virus
1 infection

Epstein-Barr virus infection 3
Cellular senescence { O
NF-kappa B signaling pathway @
Measles @
Pancreatic cancer @
HIF-1 signaling pathway @
Toxoplasmosis { (6]
Bladder cancer L
Non-small cell lung cancer @
Leishmaniasis | ®
Small cell lung cancer @

Endometrial cancer [}

Malaria{ @

0.15 0.20 0.25 0.30
GeneRatio

M4 %F#%KEGG 2 HE

3.1.5 Ay X MIE 3. 1.4 b KEGG &5 3R,
251 FH e vl BEAYSE % 5 PISK/AKT {5 5@ %A 55,
3. 1.3 AT A A AZ D 3R TP53  AKT1. TNF,
1L-6,1L-18, RELA, CCL2, MAPKI, HSP90AA1 5
3.1 T 2 v A AT A0 TR . A A R AR OR
A RN VE A (A AR ER VR B BL R A 2O 5K
A% IR 25 G RE X /N T —5 kI /mol, /R 45 &
R, R R Y G B35 DR P RO R 15 31 b B R
TR A B 2 DD 4 AN HE A TP53, AKT1, TNF,
IL-6,U.3% 3. JFaEfT AT ML AL 3, WK 5,
3 SFHBLER

0 TP LA #E4rBE/ (k] » mol )

TP53 LEHWE —6.2
RBFE —6.2

AKTI Wi e R —6.3
NS —6.3

TNF it K2 & —8.8
PN —8.6

IL-6 it B & —6.9
AREER —7.2
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3.2.1 HBEEX THP-1 BEWE4n g SE/EH e
6A BT . Bl & 25 Vv B T, 20 M A I R 38 M BRI,
FI AL i 2 20 253 24 1 2 503 il v g (1G5 H &Y
K AT4. 1 pg/mLCLE 6B) . 1C., {8 , ¢ 1H 25 4 %t
20 0 1) 22 A R L K R T S A e S 5 Y R
Fiz 6] 5 s v AL 20 20 1SO 10993 FF 2 TA 14K &b 3544 41
SERRUE, M AN AE G R T 7090, A FEAR A
AR ER L . AR OR IS B2 S5 o AR v JC A0 L O
T BE 7002 1 4 G4y i A 50 K A0 A7 1% R =80 %6 1)
YR E R RWE ., SR BR. B EAE 100
pg/mL Bz DL U B2 B 40 M A7 05 32 =80 00 o TR I I 282 55
W4 25 W e BE P I AE 100 pg/mL B LAF .

3.2.2 BEEXS THP-1 W GA BRI 1L-18 R AE K
FAAWHIEWR S A SRR 1L-18 40 B
FIHE (P <0, 01) s SEERIA L, 4 25 W3R T 41 58 W
ARG TL-18 B 70 C P <<0. 0D, L3 4,
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FhZEE#EHN 100 pg/mL, FEALEK,”P<0.05,77 P <0.01,777 P <0.001;
SRR M, P<<0.05,"" P <C0.01," " " P <0.001,
7 %% PI3BK.AKT.mTOR.NLRP3,TNF-«.IL-18 # mRNA % i

3.2.4 SREBEEXEARBENEmW  E 8 FIR.GA
LAY 4] 1 p-PI3K/PISK, p-AKT/AKT. p-mTOR/
mTOR ) [ {H . NLRP3 H H & H BEIRY) p62 & H 1Y
FIR X IRAEAR R T (P <<0. 05); A4
FE# KR Al 2 B 85 52 3% 4% Wk 2 2H p-PI3K/PI3K , p-

A B CDTEF

A BCDTEF

R4 BEEX THP-1IE GA#E IL-18 i N

2 51 n IL-1B/(pg * mL™")
X HE 21 3 26.4340.91
A A 24 3 309. 41+£8. 30°
R KAl B 21 3 73.2041.41°
B/ (ug - mL)
25 3 156. 0843, 11"
50 3 134. 64741, 40
100 3 139.7840. 55"

EOXNITEXAREEUNGEDR T, O5 3 HE 4%,
a: P<<0.01; 5# A 4 th# ,b. P<<0.01,

3.2.3 HBEEN THP-1 Ji GA #i5d PISK/AKT/
m TOR 1553 [ FAH G R AE B F mRNA Rk 1952 0

Bl 7 Wos, S5XF AN, A4 PISBK.AKT &
mTOR ) mRNA # ik [, IL-18. TNF-« & NL-
RP3 ) mRNA FikTHm ( P <<0.05), FkAKAlImRL] K
BEEXWREHA AR T PISK/AKT/mTOR &
B OCHEEL A A9 mRNA Rk, B GEREAK IL-18. TNF«
K NLRP3 ) mRNA £ ik, Hp s 523 &k 4
(EHE 100 pg/mL) XF # il 48 i K - S R AE /M R 38
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