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ZEEEHINFIF L= FEENT 55 ROS/TXNIP/NLRP3 EE2@BKiIESMERNK
HpREET

K, RAEL, £ A, Ak #E
PR 2K, DU BEER 610075

W OE: BW WFAEHE AN S FEIELL Catherosclerosis, AS) UM HAHSCHUK . Fask KA = Ae AR R FE e E A
25 g B 1 2 AR (low density lipoprotein receptor knockout, LDLR™) /N i%ES AS 8, EMIEE N 12 . S5 SIY
150 A LDLR7 /N ERBEML /3 A R 40 K 2R B ALIG P =7 (130.54. 261.08. 552.16 mg/kg) ZHANFTHFEARARYT (10.40 mg/kg)
4, B 10 2, C57BL/6T /N 10 R0 . 4525 12 )5, RAAEAGAT I/ SRS =1t Hl - (triglyceride, TG).
SEEEE (total cholesterol, TC). K% & AIEEEE (low density lipoprotein cholesterol, LDL-C)+ 5% & Jig 25 11 0 [ B
(high density lipoprotein cholesterol, HDL-C) 7KF; #HARZE-F4 (hematoxylin-eosin, HE). Masson. JHZL O Jeta M52/ N s
E BN AR B A2 s ELISA &M% A A 40/ 2-18 (interleukin-18, IL-18). IL-1B. &M% (reactive oxygen species,
ROS) 7K FHGEBEAYIEALEF (superoxide dismutase, SOD) i&14; R AH R BB L (ultra-high performance liquid
chromatography-tandem mass spectrometry, UHPLC-MS/MS) A&ll/)N iR I o = F % (trimethylamine, TMA). &AL =F %
(trimethylamine oxide, TMAO) & #&; 16SrRNA iAKW ISFE b 7 E WA S 5 2OCREN SR £ 5 ik ROS
HI¢GoRIE s S 9 6 ) Western blotting #5317 FR B Ik AR 0L SR A EL/EFH & A (thioredoxin interacting protein, TXNIP)
ARG & 5 AL G MR 2 A A (NOD like receptor family pyrin domain containing 3, NLRP3) % iA; qRT-PCR £
B ki AL 2 A (thioredoxin, TRX) TXNIP 8 T-#H2CBE siFE & H (apoptosis-associated speck-like protein, ASC) NLRP3.
LM EFR R LR R E -3 (cystein-asparate protease-3, Caspase-3) mRNA Fik. £ER ST ELE:, A /N R ILIE
TC. TG. LDL-C /K~FJ+# (P<<0.01), HDL-C K-F-EE R (P<0.01), FBNK ARG JE, TR 5 R g,
B I SRR (I UTRE £, T IL-18. IL-1B. ROS. TMA. TMAO /KVRZEFE (P<0.01), SOD i&MERERFIK (P<
0.01), Chaol. Ace LA observed species 54K (P<<0.01), fFFHI]. #HEE. fiFHFKE. AMEBEHEEEE
TR (P<0.01), Bk ROS A& (P<0.01), TXNIP. NLRP3 &[5 mRNA #iA/KFFH#E (P<0.01), TRX. ASC.
Caspase-1 mRNA Fik/KFTHE (P<0.01). SHERIALE, K AAMFE TG, TC. LDL-C /KF &K (P<<0.05. 0.01),
HDL-C /KR ZE T E (P<0.01), EFFKBEH. (BRI IR & Ay 2R RS g, Mg+ 1IL-18. IL-
1B« ROS. TMA. TMAO 7K &3 F#fk (P<<0.05. 0.01), SOD ifHtEE i (P<0.01), Chaol. Ace LK observed species
TR ET R (P<0.01), #AFET]. FATEE. A5 RE. A EEEREFET & (P<0.05. 0.01), JEEERTRHHAE
FREML (P<0.05), EZhkk+ ROS & EIEA (P<0.05. 0.01), TXNIP. NLRP3 A5 mRNA RiAKFBERK (P<
0.01), TRX. ASC. Caspase-1 mRNA FiE/KFEFHHFE (P<0.01). £58  ZEAAEN 22306 LDLR 7 AS /R T3 iR
PO L Y T TR A A A S B AR RS B2, 8 TMAO ARk, 4] ROS/TXNIP/NLRP3 15 5@ B, o038 40 )
N, PR B, TR AE DT AS IFER
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Zhuyu Pills inhibits pyroptosis of vascular endothelial cells induced by ROS/
TXNIP/NLRP3 signaling pathway mediated by trimethylamine oxide

SONG Wei, ZHANG Zhongyi, WANG Kai, SHEN Tao
Chengdu University of Traditional Chinese Medicine, Chengdu 610075, China

Abstract: Objective To investigate the effect and mechanism of Zhuyu Pills (Z£ % L) on atherosclerosis (AS). Methods Male low-

density lipoprotein receptor knockout (LDLR 7~

) mice were fed high-fat diet to induce AS model. The modeling period was 12 weeks.
The 50 LDLR " mice successfully modeled were randomly divided into model group, Zhuyu Pills low-, medium- and high-dose (130.54,
261.08, 552.16 mg/kg) group and atorvastatin (10.40 mg/kg) group, with 10 mice in each group. Another 10 C57BL/6J mice were set as
control group. After 12 weeks of administration, triglyceride (TG), total cholesterol (TC), low density lipoprotein cholesterol (LDL-C)
and high density lipoprotein cholesterol (HDL-C) levels in serum of mice were detected by biochemical method; The pathological
changes of aorta were observed by hematoxylin-eosin (HE) staining, Masson staining and oil red O staining; The contents of interleukin-
18 (IL-18), IL-1p, reactive oxygen species (ROS) and superoxide dismutase (SOD) were detected by ELISA; The contents of
trimethylamine (TMA) and trimethylamine oxide (TMAO) in serum of mice were detected by ultra-high liquid chromatography tandem
mass spectrometry (UHPLC-MS/MS); The species composition of intestinal flora in stool of mice was detected by 16S rRNA technique;
The fluorescence intensity of ROS in aorta was detected by fluorescence probe; The expressions of thioredoxin interacting protein
(TXNIP) and NOD like receptor family pyrin domain containing 3 (NLRP3) in aorta was detected by immunofluorescence and Western
blotting; The mRNA expressions of thioredoxin (7RX), TXNIP, apoptosis-associated speck-like protein (4SC), NLRP3 and cystein-
asparate protease-3 (Caspase-1) were detected by qRT-PCR. Results Compared with control group, TC, TG and LDL-C levels in serum
of mice in model group were significantly increased (P < 0.01), HDL-C level was decreased (P < 0.01), the aortic intima was thickened
in a large area and formed obvious foam cells, the collagen deposition in the pulse wall was increased, 1L-18, IL-1B, ROS, TMA and
TMAO levels in serum were increased (P <0.01), SOD activity was decreased (P <0.01). The index of Chaol, Ace and observed species
were decreased (P < 0.01), the abundance of Bacteroidota, Faecalibaculum, Blautia and Lactobacillus were significantly decreased
(P <0.01), ROS levels in aorta was increased (P < 0.01), and the expression levels of TXNIP and NLRP3 protein and mRNA expressions
were increased, the mRNA expression levels of TRX, ASC and Caspase-1 were increased (P < 0.01). Compared with model group, TG,
TC and LDL-C levels in serum were decreased (P < 0.05, 0.01), HDL-C level was increased in Zhuyu Pills group, aortic plaque, vascular
wall foam cells and collagen deposition were improved to varying degrees, IL-18, IL-15, ROS, TMA and TMAO levels in serum were
decreased (P < 0.05, 0.01), and SOD activity was increased (P < 0.01). Chaol, Ace and observed species indexes were significantly
increased (P < 0.01), the abundance of Bacteroidota, Faecalibaculum, Blautia and Lactobacillus were increased (P < 0.05, 0.01), while
the abundance of Firmicutes was decreased (P < 0.05), ROS level in aorta was decreased (P < 0.05, 0.01), protein and mRNA expression
levels of TXNIP and NLRP3 were decreased (P < 0.01), mRNA expression levels of TRX, ASC and Caspase-1 were decreased (P <
0.01). Conclusion Zhuyu Pills can significantly inhibit the pathological changes of aorta in LDLR ™~ AS mice, regulate the relative
abundance of beneficial and harmful bacteria in intestinal flora, reduce TMAO production, inhibit ROS/TXNIP/NLRP3 signaling
pathway, improve inflammatory response, and alleviate endothelial cell damage, thus playing an anti-AS role.

Key words: Zhuyu Pills; atherosclerosis; intestinal flora; trimethylamine oxide; reactive oxygen species/thioredoxin interacting

protein/NOD like receptor family pyrin domain containing 3 signaling pathway; berberine; coptisine; evodiamine; rutecarpine
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TINEH 173, T AS i S 300 I A B ) e 12 22
JRERIZ, HETIRIT AS BIZ5%0 3 25X g oA A
MG IE AR, Wy T AR =] TTAREED], J697

RORAR, JEResI Rgnuit . B KV S
AR, JGEEEES AS Z A HVIB SR,
7B RS CBOAPTE AS Bt . BHITRM,

FAM =% (trimethylamine oxide, TMAO) 1E Nz
TE B REATAE AR ™4, o ZRORE TR IR OB R 7,

AT HE N 78 0 PR R RO A DG A B, (R
RAAAE I NPT, TMAO FH &4 S8R ETS
% (reactive oxygen species, ROS) MR, 1T
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BH ROS amALEBMAEAEMNEH
(thioredoxin interacting protein, TXNIP) M &b &
I (thioredoxin, TRX) Hf#ES. TXNIP f#{k TRX
] ROS J5FREES I SR BR 4GS & T SR A S5 A IRE
XM EH (NOD like receptor family pyrin domain
containing 3, NLRP3) £54, /i'F NLRP3 #A5E/MAk
ST M KBS A [ (apoptosis-associated speck-
like protein, ASC) 12t 2 1R K A& 2 1R £ -3 Ry
& (pro-cystein-asparate protease-3, pro-Caspase-3)
%L, BEJS Caspase-1 Y H YIRIAIHOE Rk T
HEAMMAEK-1B BIfA (pro-interleukin-1B, pro-IL-
1) 1 pro-IL-18 N LR IE R, 2R )5 75 3 HoAh
e R I HIRIE, 51 BRI JAE N, e itk
AS TERO,

BN, FESNUTRER, AR,
AR AL, IR, HAAERS W H45H
ThkiE, FEAS KA., Fit, FHERFMR, k&
FETHEThRE, AIEMAE. BiG AS MIREE. ZR5d
Futh H CRF2ET7), T s RRBAEHRCAL,
POEURTVESE, RRBR AR, —FHw ¥
MG, BAE A TR, SR 2w IR 78k
5S¢, B, RARBEACAT RT3 AR S IR B B4 i
Mg, H 11 ARRCR AR, R T e
HEARAL s S IR AR S FE R A3 B 4 R 010,
Nt — RN KRBT G AS BIMEFBLE], AHEF
PL TMAO 415:f] ROS/TXNIP/NLRP3 {5 5 if % N
PINR, ROT HIR A B i L, Dyl R
1077 AS St

1 #8
1.1 EhH)

SPF g ifEPE CS7BL/6) /IR 13 R, [A] b R
%R R H AR R (low density lipoprotein
receptor knockout, LDLR™) /N 53 H, K&
(22+2) g, 6 %, W H SRAE L ENIA IR A
"], BIIARAES SCXK (1)) 2020-034. sh¥ia 7R
TR R 25 K 2E B i s R s s, AR VR
AESR S SYXK (JI]) 2019-049, iRJE 22~25 C,
FIRHERE 50%~70%, 12 h BIREIEIR, H Bk
o MEFR/N R AR RRL X R4 e 95 P
FERZAY TREARITEAF, HIIES SCXK
(75)2020-0018. =R 78.85% IRl FHIRL 21%
NEWT 0.15%/R[E BRI B, A i kHA4E ©OCoy W4k
HRECK T AT . Bh) SO0 IE i AR 2R 24 K 2EBh W)

LR ERSHFA (S5 2021DL-001).
1.2 5%

Y EIE Sg. RAH Sg Ak, HiE (i
5 190901) FRZEE (HE5 191001) HH Al H 224
KM BBl = e ft, St KE% e
B % T B o % E N B ERE Y B E
Coptis chinensis Franch.[{T/#RZE . ZHRHEY) R
ZKBE Evodia rutaecarpa (Juss.) Benth. [ T-J5 al #A R
S, fFA CREZ ) 2020 FAREK.
1.3 ZAm5iHE

FIFEARARTTES - (35 H20051408) T8 H LR
IR HI 2 A PR A A, SJHEFE (total cholesterol,
TC). =W H (triglyceride, TG). K& EAEEA
JHE[& B (low density lipoprotein cholesterol, LDL-C)-
e % BE R &5 1 ME [E BE Chigh density lipoprotein
cholesterol, HDL-C) Ml 72 357 & (573 7~ Al11-
1-1. A110-1-1. A113-1-1. A112-1-1) W9 B L 2
LRI AR A AR (hematoxylin-
eosin, HE) Zuff, JHZLG4 . RIPA Zf#M . BCA
REAWENERA & %2 BPE LS oHN
G1004. G1016. G2002. BL521A. G1101-500ML)
W I ZE LR AE R BR A 7] s Masson Je il
(fit5 20200831 1 H AL ZREFERHEA R A A
IL-18. IL-1f ELISA XA & (#5748 MM-
0182M1. MM-01563M1) 14 H V175 B 5 Sl A R A
H); AR (superoxide dismutase, SOD).
ROS #il& (57705 1013M. 2086R) Y H I
B R RAEMEARGIR A FiE (5 201910100
JHEE ROE Ad; L (Jits WXD0233V) 1l
HEEER AR FERIE (S5 20190815) TWH 5
Sigma AF]; KEHZH G5 11715 WH%E
Merck A #]; ROS FIA7I& (iS5 C1300) 14
H L5 FSESER A ] ; TXNIP $ifk. NLRP3 $ii
. DAPI. *E$if [gG I (55 71124 ab188865-
ab65596. ab66217. ab182981) I [ JE[E Abcam 2
Al; L RNA $EURG & (LS R220901) 1 H AR
PR AEMF ARG IR A ] iScript™ cDNA A ik
& . Sso Advanced™ Universal SYBR® Green
Supermix (L5051 221010-A4. 221010-A5) 1
H A B R AR AR A
1.4 Y5

Cool Safel10-4 BB =5 THL (S5 Scanlaf 24
A]D; BS-220 B4 HE AT GRYNE S A4



« 1218 »

FEH 202428 B55% B4 Chinese Traditional and Herbal Drugs 2024 February Vol. 55 No. 4

By B A MRA T 1260 Infinity 1T B 5 S0RA (4
W4 6470 Triple Quadruple MS/MS B i 4 (&
Agilent A %]); EG1150C B AL, SM2000R 7Y
HIEESHAY AL (FEE Leica AF]); VO-53 BLE
TN CERIREIM AR ATR]D; Revos A
M 7KHL (ZEE Thermo Fisher Scientific /A &]); Filter
Max F3 BEFR1X (35E Molecular Devices A ) );
NovoCyte 2060R %! NovoCyte™ i w040 A (Hi/H
UHRAEMERAT); Allegra X-15R [ H B LML
(Z£[E Beckman Coulter A ) ); Miseq B P4 (3£
Ilumina 24 7] ); ECLIPSE C1 7 1E B ¢ 't & s
(HAREAT]); KZ-TH-F B Ed IR A 2T A
CRUMZEYE R AR A IR A F]D; HT-300 B E L
VKA A (GREWEEDRHEARAFD;
ChemiScope 6100 A ft %% & W18 &R 4t .
ChemiScope Analysis 2 EUGCREEBAF (Rl B AR
LA ERAFD.
2 Rk
2.1 FEIAHIE

FREX 50 g B 50 g RAKB S, MA 10 f5&
KIZHL 1 h, SRIGHIE 40 min JEIT, RN 9 %
HKWEHIE 30 min, HFF 2 RIEVR G TN L35 VR
THURHIEGE TR #2100 g R AR 1721 g
VR, B ek TR R & 5.81 g 0, 77T 4 C
& F o R 8B B AR 28 AL NBE R B
TEBH SRR B R SR 2R B R 4 o 32 AR WA T
frmna, 25 REIR, KER P EH 36.8 me/g /INEE
Bl 14.9 mg/g TR 0.78 mg/g RAFIHIA 0.33
mg/g K2 B o
22 EfE. DHEE%YH

S iEN TSRS, 13 K CSTBL/6) /NRAE N
XPHRZH, gk sR DA R SR . 53 KA R 1)
LDLR /N & TR IR FRIE R, R 2
ML (8: 00, 16: 00 4% 1 70, HHEYWKKIES) 12
A, KR AS BRI, SERLR A 12 &, SRS ARG
o R IE R S BEALIE L 3 R /N BRI AT 32 Bl AR 6
AL G AIWE T R B AT, F B KBEPIE Bn] H
BN AS IERE ISR D) 5, K 50 A LDLR
/N BRI R BB ML AR A I .
FIHE (13054, 261.08. 522.16 mg/kg, 4> HIAH4T
I RFIER 0.5+ 1. 2 505D AR FEA%ARIT (10.40
mg/kg) A, FH 10 H. KA ZH ig HRZH, Xt
MR ANBAY A ig SR FATC R8T, 1 kid, ES:

512 .
2.3 IMAE/KFENE

RIRGHiJE 120 ZEEASEK, FIRBREUM. =
E#E 2h, 4 'C. 12000 r/min &0 15 min, Y
FEIME. #EEEHE R ERE, RHeEsAE
A AT AR I 242 /N R & - TC. TG LDL-C.
HDL-C 7/K°F
2.4 EZTHkk HE. Masson &

VR TE MIE bR A /N R HEALBE,  BYFF
. BEONE, | mL AR /0= TN PR
RGPS EBIKE E R B, fEUK BRYEL, H
4% % TR 2 . AV (optimum cutting
temperature, OCT) HLIHFIACHE, HIEE N 5 pm
Ay, #4795  HE. Masson Jefh, a2 R
T N W 52 = B ko B AR AL AR ARAT

HE Y (7 B 11 PR b = BEH 0 AR50 fr T R

Masson 4 €04 BF : [ B = 5 €8 DX ok i A4 28 T s T R
2.5 EENBKMZ O 36

KGR BT, BT R BRI 5 min, AL
O J«iiE 10 min, LG IR EE S 2 min,
Mk, ADVEEEF, BB TSR, RA
Image pro plus 6.0 2K HT .

T B X SR T AR b = 41 o DX Sk TR AR T S T
2.6 ELISA #&Mm;& IL-18. IL-1p. ROS 7KF
#1 SOD &M%

F R & U PRI I IL-18. IL-1B.
ROS 7K~F-F1 SOD & 4.
27  UHPLC-MS/MS #& W Mm # = B B
(trimethylamine, TMA). TMAO HJ& £

HE&fA 4 - WM 4B (ethylenediamine
tetraacetic acid, EDTA) HIREE REMB G, L]
BREURES], 4 'C. 3000 t/min 0> 10 min, H
IEREN M . RERRIEL S0 uL M2k, N3 150 pL
FAEZHT, JRHE 1 min, 13 000 r/min 250> 10 min (%
D42 3em), B EIEWGERE, HT UHPLC-MS/MS
I3Hr. it X Bridge BEH Amide {43 4E (100 mm X
2.1 mm, 2.5 um) AiEHSS H b ST G 5
B, EhH A N 10 mmol/L HER%: (pH3.5), i)
M B ALK (pH3.5). SRR 350 C: AR
Ui 9 L/min; FALERIE 77 2.758 X 105 kPa; ¥ Nk
25300 C; #SAARUAE 11 L/ming BAIE 3500V,
2.8 MEEFHSEENF

KRG G, WHEDNRBFEIE. B—RET
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WFE, LFIENR, AFRBEREF/DRIET,
FBHEE . 24 BB HE N, R T e
i 2~3 ki, BT KEHLE, WEMRST. B 1R
ANERISAEH 1 IRBET, DABHAS MUY, 500 i i
AR, HIeHUSERONRAEE h &5 b ik, LABE
TRPRBERA, FEURG. NREFEREAZ R
DUBYEEYRHA R A FEAT 16S rRNA T, %
T ST B AT A
2.8.1 DNA #ZEUFFitE fiiH MoBio PowerSoil
DNA Isolation 7l & H2EIEK 2L DNA, fHRHZK
KL DNA i B K
282 HPFrH B PCR ¥4 {EHSIYF%0y 338F
( 5°-ACTCCTACGGGAGGCAGCAG-3>) Hl 806R
( 5°-GGACTACHVGGGTWTCTAAT-3> ) X%} 168
rRNA FE[H V3~V4 A48 [X 34T PCR 373
2.8.3 PCR JZWHLIKE AN ZEAL  1%5 T 0 ek IR
FLVKASTINGT 3G B 26T R/, A REERE AT B 3)
thatith.
2.8.4 Illumina Miseq #ll/7 ¥ PCR F=# [l 4iifk,,
FIF] NEXTFLEX® Rapid DNA-Seq &7 &k 1T &
J%, 4 FH Tllumina Miseq PE300 7> & #E47 5
2.8.5 #AE/ZHI0 (operational taxonomic unit,
OTU) /37 #i ] UPARSE %A 4 97% [ AHALEE
X HIHEAT OTU R FHGIBRIRA A, FIFH RDP
classifie X 4 2% ¢ #| Bt AT W0 Fh 43 KyER . A
Mothur %f o ZFEHEHEAT 00T, 45 % LA Chaol %K.
Ace 840, observed species TEE K~
2.9 RAIRECERNEDNRKLELE ROS KT

I H E BNk 2, 38 ROS 578 i B i
Y, WORAUR A 53 79174 490+ 525 nm, W& ROS
WOGRE (AD) fH, AR A it R 6T HERE X 2 6 5 A
(relative fluorescence unit, RFU) HZ{Ei+5H ROS
T,
210 HREBEBRLWFRENERAKLEL TXNIP 0
NLRP3 EHRIX

AESHRY R Z it . K. PURBE. Frid
S, IR TXNIP Hifk (1 2500, 4 CHFF I
MR IR Uk 3 Ik, WP Je —Ht (11100, ¥
Jn CY3-TSA), &+ 37 C#¥E 1 h, PBST =2k
3, MG IR 30 min, W R, R0
B NLRP3 $itfk (1:50), 4 CHEELER,
PBST &¥% 3 &, Wt =#%Hl (1:100, FITC-
TSA), 1B&H 37 CHFE 1h, PBSTIRYE3 IR,

I DAPL BLI & 5 min 4240 iut%, PBST IRV 4
REMEZ M) DAPL, FH & P98 68 KA 13 A il
B, 2OGERMEE P RILS, KA Image
pro plus 6.0 BAFHAT 34T

2.11 Western blotting ¥ EfKLHL TXNIP F1
NLRP3 EH XKL

FEAE 3 H/NRES KA BT R AR, fF
F BCA & & A aE ke, EAfEmEt+ 2k
FEUR RN - S T A ok e Bt e FELUK , % %2 PVIDF I, 43
BN TXNIP (1110000, NLRP3 (1:1 000)-,
GAPDH (1:5000) —¥i, 4 CRKRBFEIR: M
AP (1100000, 4 CHEIKEE 2h, BB,
i ImageJ 1.44 BRA4%F 2547 AT 5047 o
2.12 qRT-PCR #MERNEKLEL TRX. TXNIP.
ASC~ NLRP3 F1 Caspase-1 mRNA FKi&

KA S RNA BRI G E 3 ik 2 2
RNA, KA@M EEIMr 6 ETHIE RNA KE.
K F iScript™ cDNA A BRI RNA Wi 568
T cDNA. % Sso Advanced™ Universal SYBR®
Green Supermix il &#17T qPCR Vo S W 2
WEN9S CHIAEM 30s, 95 CA&MSs, 60 Cik
K 30s, 40 MEIR, BERNE T, 4iRRH 2724
THH mRNA [AHXREE. 51 HETAY TR
(L) B ARAFR RIS, 5IYFFIILE 1,

&1 51955
Table 1 Primer sequences
ElkZ| FFH (5°-3Y) K /bp
TRX F: CTGATCGAGAGCAAGGAAGC 158
R: TCAAGGAACACCACATTGGA
TXNIP  F: CGAGTCAAAGCCGTCAGGAT 400
R: TTCATAG-CGCAAGTAGTCCAAGGT
ASC F: GTCTTAGGGGCGGAAACCAA 178
R: CCGCGGTCACCTTTTACTCT
NLRP3 F: CTCGTCACCATGGGTTCTGGT 123
R: AACGGACACTCGTCATCTTCA
Caspase-1R: GGACCCTCAAGTTTTGCCCT 144

R: AACTTGAGCTCCAACCCTCG
GAPDH F: CAGTGGCAAAGTGGAGATTGTTG 169
R: TCGCTCCTGGAAGATGGTGAT

213 GitESh

KH SPSS 24.0 B Ax Em it T a1t ot i
BHERILLX £5 KoR, Feildb A7 IR AT AT 2255 A
5, # H IR, AR SR H #7572 (One-
way ANOVA) 73#fr: &5 ARF& IR A 87 2571
K36, KA HESEERFIRG L, AR Pearson #f
KAEITHT
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3 #£R

3.1 ZFEBEAX AS /MRIE TG TC. LDL-C #

HDL-C K500

W 2 s, S0 IRAL bR, BN BT
TG. TC. LDL-C /K F&3EF& (P<0.01), HDL-

C KFEFEIK (P<0.01); HHEMALE, &4
2540 /NI TG TC. LDL-C /K F B EREL (P<
0.05. 0.01), HDL-C /KFEEFE (P<0.01),
3.2 FEAX AS MREFBRIBLTHAZ N
WIEE 1 AR, e RREE /N BR 25 sh kT i 8 B 4%

=2 EEh3t AS MRS TG TC. LDL-C # HDL-C 7K FHEM (X +5,n = 10)
Table 2 Effect of Zhuyu Pills on TG, TC, LDL-C and HDL-C levels in serum of AS mice (X £ s, n=10)

215 FE/(mgkg™) TG/(mmol-L™) TC/(mmol-L™") LDL-C/(mmol-L™") HDL-C/(mmol-L™)
X HR — 1.3240.11 3.20%0.35 2.21%+0.08 1.77£0.06
Y — 5.5240.15" 9.314+0.24" 8.86+0.30% 0.14+0.03%
KA, 75.85 5.2840.18" 8.65+0.15" 8.53+0.27" 0.25+0.09"
151.69 4.46+0.25™ 6.46+0.19™ 6.42+0.34" 0.45+0.05"
303.38 3.54+0.19" 5.55+0.22" 5.44+0.15" 0.72+0.06™
Rl e AT 10.40 477+0.11" 7.194+0.26™ 7.06+0.23" 0.38+0.07"
XA #P<0.05 #P<0.01 *#pP<0.001; HHEMALLE: "P<0.05 "P<0.01 *"P<0.001, TE[F.
P<0.05 *#P<0.01 *#P<0.001 vs control group; "P<0.05 *P<0.01 P <0.001 vs model group, same as below tables.
HE 4+t AL O Yett Masson 4t
P " gt . 40 —
r i 3 S w
wg : & 304
6 =
- = 20 s
gé Kk
) S 3k
//., - F-:E 104 *%
iz ;" /- S | 0——="
N & o X B 75.85 151.69 303.38 FHEAK
iy = ¥ HAmgkg!) T
R { N 50
- 3 . \ = 4
R [ — S \ < = 40
75.85 mg'kg! X 5 . ~ . 3
T B : ﬂ%%i%_' N = 30 i .
X 20 2
il © 10 ok
J &4 / g
YA A N\ =

X B 75.85 151.69 303.38 FEAk

151.69 mg-kg ' : é:?.

a = ‘5} b~ = RIH/(mgkg ) AT
i - "“g. §
Y : % =
REH : e X
1 » \ v \ E
303.38 mg-kg L § =
£ N - 5
‘.,”.'-":" SN P < § : g
GETTIE S W | \ =

s, ; \g . ; X BUE 7585 151,69 303.38 BIlHLR
S = R = — YA (mgkg")  fBIT

FEHKHL HE Rt (X100), WEFLIERIHERE: EFNBIHL O Jete (X100), BEFKIERMFEHEL: F 3k Masson J4fi (X100,

LTI R R LRI SRR #P<0.01; SR ELE: “P<0.01.

HE staining of aortic tissue (x 100), blue arrow indicates atheromatous plaque; Aortic oil red O staining (x 100), black arrow indicates atheromatous

plaque; Masson staining of aortic tissue (x 100), red arrow indicates collagen fiber deposition; #P < 0.01 vs control group; P < 0.01 vs model group.

1 ZREEAX AS DNREBKRIEL (L AIF
Fig. 1 Effect of Zhuyu Pills on pathological changes of aorta in AS mice
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MRS, SERTENT, D WAE R, L
FRAG R E (. SXFRRA LR, HAH I F)
KA R THAIS &, e B 2 TR, SRR
WIFIE R R IR, KB, K
LRI w7 XY A IEE AS BEBR,  BEERAT
BORVEH R B FUii. SRR R, #4902
A LBk BB e i BEV IR A R 2 AN R AR R 1)
o, SR LT YESG s, B AR BRI N,

IR AR R P B 2 ek
3.3 ZFEHEAX AS /MRMFES IL-1p. IL-18. ROS.
JK3EF0 SOD &M HISZ M

W 3 Fras, SO, AL/ R
H1IL-18+ IL-18. ROS /K2 Fm (P<0.01),
SOD i MEEZ AL (P<0.01); SHAIAHILE, &
Y5 2454H IL-1B. IL-18. ROS /KFREAL (P<<0.01),
SOD JEPERE = (P<0.05. 0.01).

=3 EHEAX AS PMRILED IL-1p. TL-18. ROS 7KFF SOD SEMAIEN (X +5,n=10)
Table 3 Effect of Zhuyu Pills on IL-1p, IL-18, ROS levels and SOD activity in serum of AS mice (X £ s, n =10)

2H %) 7 &/(mg-kg™) IL-1B/(ng-L™") IL-18/(ng-L™") ROS/(U-mL™) SOD/(U-mL™)
oyl — 13.88+1.45 5.26+1.55 49.69+6.05 66.83+7.21
Y — 56.34 427" 34.83+£2.12M 99.0619.64% 40.19+5.06%
KA, 75.85 38.28+2.79* 23.04+3.11* 72.38+6.23* 4421+5.52"
151.69 31.534+3.39* 18.35+2.48" 65.681+6.54* 52.4344.10"
303.38 25.034+3.02* 12434227 60.424+5.47* 60.55+3.28"
FATFEARARTT 10.40 35.26+1.93" 20.06+1.32" 67.17+4.48" 45.36+2.59"

3.4 FEAIT AS PMRME TMA. TMAO 7KFEH
Al

W 4 P, SHTREA LR, BRI /N R K
TMA. TMAO /KT (P<0.01); SHEAA
Fbig, B2 4IM%E TMA. TMAO /KT 3 35 [
(P<<0.01),
3.5 BUA/NEEREAFELR
3.5.1 Alpha ZRMET Wk 5 P, SXIEA
bh#k, U4 Chaol. Ace DL observed species 15
IR ERFMK (P<0.01); SHMALE, %47

R4 REAX AS MR TMA. TMAO KR
(X+s,n=6)
Table 4 Effect of Zhuyu Pills on plasma TMA and TMAO
levels in AS mice (X £s,n=06)

Ml FHEA(mgkg) TMA/(ng:mL™") TMAO/(ng'mL™")

Xt B — 421.63+16.03 22535+5.51

it — 583.04121.56" 532.1812.29%

B AL 75.85  492.17+10.23" 343.28+14.35™*
151.69  455.02+11.28" 315.16+12.45"
303.38  433.26+13.11"* 255.46+11.37"

Bl FEAR AT 10.40

469.23+18.08™"

326.43+23.08"

ZH Chaol. Ace DL observed species Fi $#5) & 2 Tt
= (P<0.01).
352 TUKPHE#FFELRESR [TTKFESHDR
WA FRERANR, FEHERERET. AT
TR R, W3R 6 B, SxfHEZH b, BEAYZH
FREE TR F T SRS (P<<0.01); SR L
B B AHNAT T TR E B3 BT (P<<0.05,
0.01), ZEBEHFLA . Ryl B2 JERE b | ] = 1 B
TR (P<0.05),
353 EAKPEHFEAER WERT R, 5%
MR LU, BOMHIEATEIE . MR KB I
BEREFEERE TR (P<0.01); SHEAA L,
SHAHATRFRE. AN REEEEEEEENS
(P<0.01), ZEFAH . Ml EHIEMHEFERE
FtE (P<0.01).
3.6 HBENRFEREEES TMA. TMAO BIXEESD
GIEAT S

W 8 pvn, MofriRE. AMEE. FEHE
J&5 TMA. TMAO 25k (P<0.05).

*5 BENRIHEEE Alpha SHMEHLE (X£s5,1=6)

Table 5 Comparison of intestinal flora Alpha diversity index of mice in each group (X + s, n=6)

Ace FE3L

observed species 1541

2059 A /(mg-kg™) Chaol #5831

X H — 774.55+12.98
T — 339.67 £ 14.19%
ZEBE A, 75.85 432.50+16.21**
151.69 559.50+£12.05™
303.38 673.17+11.44*

Rl FEAR AT 10.40

525.00+16.20""

501.83+21.28

333.17422.69%
428.83+10.57"
457.83+12.30™
470.00+13.92"
432.50+18.89™"

800.104-22.84

372.17£11.61%
490.00+17.81*"
627.331+18.06"
742.83+12.49"
568.83+15.94"
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*6 JE/NRBERRVKFA S R TENFERER (X£s,n1=6)
Table 6 Comparison of average relative abundance of top 5 species at level of intestinal microflora in each group
(Xts,n=6)

tRil FE/(mg-kg ™) AR+ %

- JEEER] AT HI] BRHEI] ] P
ot B — 73.99+4.46 9.5940.44 2394025 1434011 2.634+0.06
it — 83.10+6.78 6.70£0.19% 2464083 1.46+0.04 2.5240.07
RPN 75.85 79.08 £6.06 730+£044" 2554073 1594007 2.60+0.11

151.69 70.811+9.66 83140.08" 2.574+021 145+£0.12 2.64%0.05
303.38 68.51+2.55" 8.954+0.28" 257+£096 1.56+021 2.55+0.04
Rl FEAR AT 10.40 73.76+7.87 7.534+0.17° 2504051 1.53£0.09 2.60£0.08

®7 BENRBHEREBKFR S LM TEIENEREEE (X+s,n=6)
Table 7 Comparison of average relative abundance of top 5 species in level of intestinal flora of mice in each group
(Xts,n=6)

2H ) 7&/(mg-kg™) A3 % —
B HERTEAEE XBRETIHRE  BFwE AnRRE AFEE
o R — 11.45+0.13 14394127 8.49+0.44  6.68+0.31 6.324+0.36
TR — 11.5140.18 14.54+0.96 4.65+0.91% 2.81+0.54" 4311027
R AL 75.85 11.2240.21 14.3740.47 5.64+1.03 555+034"  5.7240.66"
151.69 12.0740.71 13.6242.37 6.65+0.23" 5.9940.65" 6.124+0.62"
303.38 10.9340.82 15.604+0.27 7.724+0.66™ 6.36+0.50"  6.40+0.55"
Rl AR AT 10.40 11.2440.20 1445+0.13 5744+0.17 5.54+023" 6.10+0.30"
#=8 JNRFEERES TMA. TMAO RIXEBESHER =9 ZEEHIT AS MR EZNRK ROS KRV (X +5,1=6)

Table 8 Analysis results of association between intestinal
flora and TMA and TMAO in mice

Table 9 Effect of Zhuyu Pills on ROS level in aorta of AS

mice (Xt s, n=26)

- IS
B B TMAO TMA
P IKE)E 0.07 0.03
A5 R KR -0.67* -0.61%
HRTEAE 0.11 0.18
AT -0.52" —0.54"
45 BT AT R R 0.31 0.27
BT B g -0.45 -0.48
AR -0.73" —-0.67*
Vw2 S -0.39 -0.45
FLERE B 0.32 0.34
#P<0.05,
P <0.05.
3.7 ZEAT AS MR EFEK ROS K EHEN

W 9 flion, SXHIRALEE, AN B
fik ROS /K PRI (P<<0.01); SRR LA,
245254 ROS 7K ¥R PR (P<<0.05. 0.01).
3.8 ZEEEAX AS NERIEFNPKLEL TXNIP 0
NLRP3 EHFRIARF M

WK 2. % 10 fE 3. & 11 Fiow, SXTHRAL
B, BRI/ R BBk 20 TXNIP. NLRP3 £ (1%
KK RETE (P<0.01); SHEMA LR, &%
242 TXNIP. NLRP3 & HREAKFHEFK (P<
0.01).

451 FE/(mg-kg ROS/(RFU-mg ")
o R — 1 683.03+192.03
| — 4579.42+266.73%
B AL 75.85 4322374189.45
151.69 3145.01+£191.68"
303.38 2846.36+173.31™
T EAR AT 10.40 3 962.49+208.23**

3.9 ZFIEIXT AS NREFNBKALE TRX. TXNIP
ASC. NLRP3 01 Caspase-1 mRNA BJ5Z0

Wk 12 frw, S5XRA LR, AL /N 323
k4124 TRX TXNIP ASCNLRP3- Caspase-1 mRNA
FKiLKFEETE (P<0.01); SEAALE, &
Y5254 TRX TXNIP+ASCNLRP3. Caspase-1 mRNA
FILIKFI RS (P<0.01).
4 e

AS JRTEMLIK, FREENEMT, BRAEIE, /KEEAAT,
Rtk v, FEEREAmER, BN A,
Tk, B U7, ERBKIE, RIEKSS, FH
AN, Bk SPFARE, 2RI, B GERIL
) TS “CIEAISTE M, AT R A 6,
[ P KIMPLL1E0 7N AS B SRR &4 &, 4
PR BRI MRS, % A AR H TR
THRKE R RO E, MRS 7 RS ZEE, R T
Jik” BRI, He R PR . B KBRS
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DAPI

il

TR 7Y

ZEBEAL 75.85 mg-kg!

ZEBEH 151.69 mg-kg™!

2B 303.38 mg-kg !

R FEA At T

NLRP3

Mcrlc

v

2 FBEAI AS NREBNPKLALR TXNIP. NLRP3 RiEHIFM
Fig. 2 Effect of Zhuyu Pills on TXNIP and NLRP3 of aorta tissue in AS mice

F 10 ZREHIT AS /MREBNPKLALEH TXNIP. NLRP3
FIRFAEIRAEM (XLs,n=06)
Table 10 Effect of Zhuyu Pills on TXNIP and NLRP3

fluorescence area on aortic tissue in AS mice (X £ s, n =6)

R 11 BRI AS NREFNEKLELR TXNIP. NLRP3 &
BRIENFM (X+s,n=3)
Table 11 Effect of Zhuyu Pills on protein expressions of
TXNIP and NLRP3 in aortic tissue of AS mice (X £s,n=3)

%] FE/(mg-kg ) TXNIP /GAPDH NLRP3/GAPDH

pogi] — 0.4840.10 0.4440.06
i — 1.5240.24%  1.31£0.16"
AL 75.85 1.264+0.13*  1.12£0.08*
151.69 0.9440.18"  0.88+0.11*
303.38 0.764+0.09"  0.75+0.13*
Rl AR At YT 10.40 1.0940.08"" 1.044+0.05™

My FE/(mgkg!)  TXNIP NLRP3
pagiE — 0.55+0.12 0.304+0.07
B — 1.82+0.38%  1.6440.12%
B AL 75.85 1.244+0.40"™  1.084+0.20"

151.69 0.874+0.25™  0.6240.06"

303.38 0.724+0.16™  0.5340.12**

R FEAR AT 10.40 0.93+0.09"  0.71+0.08*
TXNIP | s WD SN SIS s 4B (500X10*

NLRP3 | e s o owee g | |15410°

GAPDH (e S— SN e SRS sl | 3.70X<10*

SPHE KR 7585 151.69 303.38 BiEAkfdiT
ZE g H/(mg-kg ™)

3 BANREFBKALF TXNIP. NLRP3 HEAKIA
Fig. 3 TXNIP and NLRP3 protein expressions in aortic

tissue of mice in each group

B2, SET N, A, RS R ER,
MORTURTIKEE, LA AT, KN
AS. WRRZFILITHENE, HE 2 G,

RS IFEE, B PEIFE, SOk IR 2GR REE,
TR AT AT, ARG, TR, R DAL
s SR NT, TERREKEEMR, MIMEEEY, JER
PRPIPHZ G o RBALH B . RAREARL, —&F—F
N IR, REIERERARA S IR
FNGTIE 2 MAVEMRAME T T2, %
SR O AR, o — P O I 1 D g
R R RS U I 25 7008, (R 2 HEKR)
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F12 FEAWNEENRESKALE S TRX. TXNIP. ASC. NLRP3. Caspase-1 mRNA FRiZKFRIFM (X+s,n=4)
Table 12 Effects of Zhuyu Pills on mRNA levels of TRX, TXNIP, ASC, NLRP3 and Caspase-1 on aortic tissue in each group
of mice (Xts,n=4)

o ) mRNA X EEE

A /(g kg™) TRX TXNIP ASC NLRP3 Caspase-1

S I — 0.42%0.10 0.31£0.06 0.28+0.08 0.26%0.05 0.35+0.02
ot — 1.63£0.05%  1.1240.15% 0.92+0.02%  1.16+0.13% 1.03£0.07#
ZREBE AL 75.85 1.24+0.14"  0.90+0.20** 0.66+0.07"  0.9840.07" 0.8940.04"
151.69 0.96+0.07"  0.63£0.10™ 0.47£0.06™  0.7140.05™ 0.67£0.05™
303.38 0.74+£0.06™  0.554+0.11" 0.45+0.06™  0.5940.10™ 0.56+0.05™
R FEAAhYT 10.40 1.16+0.12"  0.854+0.28** 0.594+0.03"  0.874+0.06™ 0.8140.10"

Hrid#: “PHIAZ S, R, DT HE, DATit
Z, T2, R T3R5 2 BARMR M2
BAFEER, vTLLE R . SRR e
FEEAE— MBI, HAE (RIEFErEERR) g
HCSEDITFZ, TRARRZ” R, RS R
“CTTREIRIBRIE, FREIFAEM” O, Bz, FEEA
I R E AR BhiE, AL, ST,
RO RIE CRAT-BAT-NRAT” 28, VARG AS.

LDLR /N2 AS WA B EAL, AIfE
F SR & IO B ™ I s g e, B R TE
FRAHEBEPFIE G PR, Bkt ™ EAE R 5 A
FBNMIFFAE, Eebhm T, doAseadie i it
LDLR /N2, fiff 52 B, LDLR /)N LA s g bl el
WEFE, 12 AL F/NRESK SR
1210 AS BEH BT FEA AT T 45 2 — b i 55 11 2 L ]
259, FAG 4] SOESH AN SERE A R $0I 1
IR R PR BESRR E SR, DRI BT ARARTT
VERBRMEXTREZ54122), I IR/KT- 5 AS iR L2 1)
FHIS, DRI o S it UM FE BT, T s T
I/NR 5 2T 4R M T 38 N A (] 8 B, T4 4n i
SRR, WS ERENS, 51 S kAR g
R, RUEANMDIC SR, IR 4RE R A, T AS
TR . AHIFFTSE RN, AR 28 B AL REA
[F) A2 B Hh BRI AS AR/ N BRI H* TC. TG+ LDL-C
&, Jhm HDL-C &, HARURD AR . A
HIF 7 LS B 2 8 BB AR T 4518, 2888 AT T
J&i > AT RO AN R BB FEBE IR, FF
HBEH A R, ARG I, B INAR JEB 1k 5
PEA Y — D RIR, (R iREs 1, B S 295 &
FRAEA SRR R, LhSi A0 A A SR e it - IR
A DI RE T BT i SR A AN BT A AL RE TR
7, SOD WM FF%, ROS SEME, SHUME N K
TRV ) T o A i e A AT IR B IR S
He R 1L BE TE 0 G544 S D Re i Il AS i Jg3), A
AR TR, FK¥ERFTE /DRI ROS /KF &

HIEK, SOD WEPERES S, FERAAL TR
Ak B BRI A0 LDLR /N, AS #ERE .

HAT TMA/TMAO HIARHEAESZ 22 K3,
PUNIE AS B TEMEEER]. TMAO SEARGR. URBEAR
AIPIBRARE =4, W H TMA BA8 1 k24, i
(1) Ji B REB RN 7 e TR BT 22 B i O 4 R R AR
TMA, J&&AETE bR A Rl s st 20 T,
EFFE P R N A R 3 D E M, B
TMAO, TMAO #i i KRR, (LAY
200 R i 475 E [ B P e AR R (e i2E AS 1)
RAEKRE. Meta 385 R 2oR, fEH TMAO 7K-F
ST, O IS SR R R A Ak = 280, (R, 4k g i
HHARETY) TMA, #EM98> TMA 7] TMAO %%
1k, TIRERBNIR AS WARIEGE . ARFFRI, 25
FTFAEDS B B4 MX LDLR /NI TMA Al
TMAO /K, M ZFEDT AS ERH . 4 16StRNA
BRI RIE ERE S5 2R R, Alpha
SRR BRI R IE R 2 FE AT R AS R
MK, FZEGEALTTMSE R . AS HAERE SRR
FERAC LA AAUAT T T=E B BT, IR B P e F/B
(I, 2 T Wi s R TR B VPG 29 A7
RIL, T1KF EERERE ] AR T4 B R 5
TS JELRE B I ADGE =R BERE N, AOURF B 1 RE X 3 P s
b, F/BEZBUTH RS, XK AS /NRIGiE wE
ISR L) R, TR 2R AL H R, 50k
BARABAROL, 17T 24 B AT TS /S BRI 8 SRR B T TAR
FEEWRD, AR T A FFER N, F/B A LR
s, E A IE. BT DT R E. 25
B AT E AR LA A o7 RF IR B
KIEEF=Y), WK, AR T BREEA R BRIP4,
WL E, X AS HA RIFTR AR TR . i
FEWH, FITHEEAE AS BEBRMEFEE, FURE
W BT RN AS MIEUR 2 —B. LI 56 JE A igiE N
B, HoTEoS A T 40, s E T
YA, S SRR Ee ), BE RS, J]
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AS FHIRZARER . A TR, An57Rr REJE . FEAT
#JE. FATHEES TMA. TMAO 2 2% A%,
I, ZRBEAL AT REE I B2 = A0 57 R QIR & 24T T & LA
KA BARX R, 06 TMA Ak, 3 mb
TMAO Al k55t AS HITEH .

S £ TR A SR R LI — T R R4 A 4
FEFFPEIET 20, AS BB BUSAEAE B BE A M £ T,
HLOCHD IR SO /IMATTE LR, NLRP3 Z85E/MA
ST — Pl 5B AR BE E I NAH SR KT B AW,
FE i NLRP3. ASC Fl Caspase-1 ZLpB4, Hrh
NLRP3 fEA—MREE SIS, ASC 2 NLRP3
A1 Caspase-1 Z [ {34, 25 Caspase-1 )i
351, NLRP3 SRE/MAAE A RAEFNE A ROSOE R )
RUERIER T, RRIE-RIEIME, S5 T HUER
Z RAEVEBRIR IR A R FERY, IEE B R,
NLRP3 A& TG HIHPRES, B SZ BI04
WIEPE > TR, @it ACS 542 Caspase-1 i
B BeE, I3 NLRP3 % Caspase-1. Caspase-
VAENRAE EEN T, HABOER55% . BosH
fh Gz g, )% pro-IL-18. pro-IL-1B Z5HiA, f#
ATAREA ST e 2 - IL-1B. IL-18 4%,
WOE TN R V@R, A SRR R B BRI, ]
NLRP3 #PE/IMAAHICIER, AROSHIH] T il 58 11l %
RV ZRIRTBOR,  MNTTTT S0 A 5% 98 i 92 9 11 34 e B Tt
Jio IL-18. IL-1p #J4& NLRP3 &/ MiiEAL a7 4

I Y __(TRX
‘/—*\
NLRP3 N \ / TXNIP TXNIP
- s
ASC  — ~ Zehirfh
"'.\ \ pro-Caspase-1 / | >y — Caspase-1
B/ MR
IL-1B pro-TL-1B e
1L-18 pro-IL-18

(AR K40 T, 16 NLRP3 &M/ MAIEER B 0 5
RIBLIHGIN o ARSI A Y 2H 200t I ZH NLRP3
ASC. Caspase-1 HJHEH & mRNA MRIAEEE -
Th, B R T IL-18. IL-18 AR, ¥
B NLRP3 # /M kb T 3OE A . K58 A AE
NLRP3. ASC. Caspase-1 {155 1 2 mRNA KI5 R ¥
TFE, AT IL-18. IL-1f /K FRAE T, 0
NLRP3 #JE/MASZ 2] . TXNIP J2 8 s
NLRP3 RAE/IMEZ AR EE, VE s NLRP3 280E
IMEFIP A AT BLEES), #F ROS HITEF R, TXNIP
MABRIRZ R R, RSB RE) TRXT FIZkE
RH) TRX2 454, S ROS /K FFHE . #1 ROS
TRV TRXT, TEMIE A TRX A FES TXNIP
gh4, A TXNIP B BRIRASBO. JiFES ) TXNIP fig
H#%5 NLRP3 454, MIMEGE NLRP3 #AE/MA.
(A, TXNIP 7] LB #2454 NLRP3 8@t 4= ROS
[ 300E NLRP3 8 RE/MA. ARFF 4 RN, 2488
FLEEA RUEAK ROS 7KF-LL S TRX. TXNIP. NLRP3,
ASC. Caspase-1 [f1ZE [1F1 mRNA KIE, FERZEHEHA
FEEE TMAO 0% 1 ROS/TXNIP/NLRP3 3 # £
TEFR 9 7 T3 — 38 [P B0ER

gE b, 29T R 1 Y i R R A 25 e
AT EHE A EE, MIEREBESAEN, b
TMAO &%, ] ROS/TXNIP/NLRP3 {5 5 if 4,
R N RIE RN, KIEDT ASTERH (B 4). BT

SRS E Ak

4 TMAO if§#%Z ROS/TXNIP/NLRP3 {55 &8 Hl
Fig. 4 Mechanism of TMAO on regulating ROS/TXNIP/NLRP3 signaling pathway
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