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Mitochondria-related mechanisms of hepatic local innate immune response induced by
xenobiotics ZHANG Li-yin, LIN Yu-chun, LIN Zhong-ning (State Key Laboratory of Molecular
Vaccinology and Molecular Diagnostics, School of Public Health, Xiamen University, Xiamen,
Fujian 361000, China)

Abstract:

As one of the most important metabolic organs for xenobiotics, liver equips with a unique
structure of sinusoids and various subsets of immune cells, forming a hepatic local immune
microenvironment. Among them, hepatic innate immune cells not only participate in host
defense via pathogen clearance and antigen presentation, but also contribute to acute immune
response, sequelae of hepatotoxicity, chronic liver injury, and carcinogenesis through the
interactions with hepatocytes after xenobiotic exposure. Mitochondrion, a targeted organelle
of cellular stress, is a molecular platform for integrating immune signals, which finely regulates
cellular events by mitochondrial quality control and mediates cellular communication via
mitochondrial damage-associated molecular patterns to regulate the immune microenvironment.
This review summarized the composition of innate immune cells and the immune cascade
mediated by hepatic local immunity, and elucidated the mitochondria-related mechanisms of
hepatic local immunity induced by xenobiotics, aiming to provide clues for screening biomarkers
of hepatic local immunity and making targeted interventions against liver injury.

Keywords: hepatic local immunity; innate immune cell; mitochondrial quality control;
mitochondrial damage-associated molecular patterns; xenobiotics; hepatotoxicity; targeted
intervention
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FETHIZOARREES Y  BRRERER, LhIATHRESREL
FIRBIANAY), AIERERRIRGHEX D FER
(mitochondrial damaged-associated molecular patterns,
mtDAMPs) , 77 S4BMEIEEIT, S5 ARS %)
TR W AXGR T SRR ARERE
MR BERIIhAEE, FIEEREME. FRRBER. &5
MRIMR SR EINERRRE, BSARBEEEX
TR RN EREEXEENGREBTESNT
TR, NINEYIESIFS . A EFER T
R,

1 FFiRRERRZERI e R e A
FFEEEFENRX BRI, SEFSER

RRARRR. AR AERE. FTERAM. FIRRARE, &
ESMEYFINEE (R 1), BHILFEIRGRIRTIEE B
ERMIFR. SNEBIRTARRA AR BIBT SRR AR
RYATIMEELEHY ; Hep, NEARREMRIF M, H#in
BB AT ; A SNRARREIRTNERE R,
ERFSERRAN A E " ERE MR R RS 4
FRIEEEfEAREE ", FLt, FFmS2AE I ATIER
BRBISHEM e HTARS RRAR. SXTR
M5 HEMRZ BRYIEEMAERHR, 50T
STINFRRRESIFARSENFRBI R E R R,

®1 FIRBEIMETRR AR EIEE

AEERE RRIPUE ThEE

FENRARY REE REONEES, BRAS TR ; FR
FEEOREMEMNEFHRNEE ; RRAR
BEMMEETEANYET S,

FMNFIERINAR, ERREESIATAR ; R
REMEA ; MUAEXE M1ESIE M2 B,
HERAEEFE ; WA AR
B EHEEAL P AEARRIMNERT, (RFHAT AL,
MREZEA ; 25EREFNRSE ; BTS
SE BRI BIEN,

TR FFimsE

FFER4ApE [

FARzZSRARR ™ FrmsE

2 INEREEBEFER I RE R NIEFH
FF5i(n
2.1 SEMRE

=R BREALESBUNR AR TSR R
MABEIEE1E %, 18 BE B ER 7J (e 2 AT 4 B 51 Nod 1%
Z K% H 3 (Nod-like receptor protein 3, NLRP3) # fiE
IMERTEL KR ERAREMBUE, RIEFMRLEEL
(cysteinyl aspartate specific proteinase 1, caspase 1), B9
1 BE % #8115 T 89 B M & (interleukin, IL) -1B & 14,
RILIB B ERSS ; BB, &4 NRPIRBIMEET

B9 BT 40 B B2 T DAMPs, 3 — 3 BUE RT BT SR 2 AR R
NLRP3 RE/MA, IBF IL-1B FIBREIFFEE F - (tumor
necrosis factor-a, TNF-a) FORRIK, 7S BF A A E 1o
SEMEsIR/NEFREFEERRENIRER, IR
MR R R B E BN RS, (R LR AE M
£ (mitochondrial reactive oxygen species, mtROS) 4
B, Hfr A BRmEK RIS, BIRERLRTT
SRR, 5| RENERNWIRGRAFARRET ; BHE
CHRBERNENRZERED, #—PHEhE4H
FEFAT 2K400, BT RXEFMARIMNERNS
W, (R BTN RAE. RIS ENL W, X2
B LEs 1 SERIARISEH 2 (mitofusin 2, Mfn2) BY
MEER, WERENETEUNIEEXEE ; 5
AR BN LIE T/ B AT 4R == 412 & mtROS,
RFHERIADH, SBERAREIEH] (mitochondrial
quality control, MQC) ZEEL M HFSRHAE, Bid L hL
FEBEM RN R, N SFARET ; AR
B9 mtROS M & [ F i — & JE W AE PV AT 2 IR 48
i, B ERARNTUR TR EEES, BS
MEEINERELE, H3|AFREFELD, LI, 1
MARNXBEASEMEXKHEA, TIESKEFHERE
FEEELIEM, TSHESEE 2 (cyclooxygenase-2,
COX-2) . IL-1B M TNF-a FRIA LI, RIS HEAFALN
B A cox-2 FRIXF TINF-a I8 S, S51FFF
ERERE D, Ak, IRRERAEREIEHER
AR R E SR B R R AMeEH, 1T
FFsM1ER,
2.2 FR=S

BB %9/ 3 (hepatitis B virus, HBV) AR AT
KIxE (hepatitis C virus, HCV) BRRFIEAVISMERF R
EFECMFARENEERRE, SHEEXED
ESHIERERERNE X, KA, HBY A HCV
RRGLH AT R Huh7 ARE A, @ B NEXEHL
(dynamin-related protein 1, Drpl) 24 & 616 i =Y
BEER 1L (p-Drp1°r®) , (BHEZR A DK ; BB, (2
E3 72 REIZES Parkin EE KB ALIA B %, BBR
WAL RLR, LUBSSATAMEAT, UBRSRERX
G el Hpv 2%k B9 BT & HepG2 Fl HUh7 4l R, o]
EF Parkin BEELNEK, HSLNATRSESE
H (mitochondrial antiviral signaling, MAVS) 1B {EF,
SEAMTRIEHRESE SMELAE, KIF MAVSE
5, BEITHE (interferon, IFN) FIE AL, BRT1E
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HEATRERY1EE, HBV A HCV R &iT NI FFAE 7t
REBHARNR RS BRIERREERRRE, AT
ENRERBENSFERE"Y . Hb, T8
KA FF AR e B 3 L HBY RRZAV/NER AR, HBV BT
H3Z &+ kB (nuclear factor-kappa B, NF-kB) {5 S 182K,
NHIRE Z 4RI SHIAL TS 4R AR NLRP3 TELRA 1A _ERV4E
EMEE, BEMBEPIL-IBHER, B5RSFEM
RRGe s s R HBY VIR (A ATARRE, B EA.
FRE&R. £%HKifA DNA (mitochondrial DNA, mtDNA) & 53
F, BIEJU mtDAMPs # At 5 4R AR, AT A SR A AR AN
FRE R B AR TR B S ARIR AN, BUE NF-kB. 223
FE/E L EBBES. NLIRP3 RIE/NMEFES8EE, 55
IL-1B« TNF-a. IL-6 F(E K FFHIRER, (B E R &
IR BB, N SAFRAED, Fitt, FFRK
FohEd (e RAFARNEE, SUATHIEBH%
BRN, /TS IE MR E,
2.3 #¥)

L R EAAEYE SRR IR0 &/ 75 E RYEX
T, —FHeEZIFSHARZNEREXNENT T
AT ; Z—F EeBEI RS %E RN %
K BFRE R AE, 1SN AREXT A YIS ER S, 5
WM, KimFPFHABARSTER, KIMEEZ
IR, TG EMERZF 254, 1B IR ATz
HepG2 A FR &k (AR IB B M AR IR AL, 1 INAERESE
FREZE, SIRENAINEERELF, /75 caspase 3 &
FEVARE T, MM SEE I MZS S RS E |
Granitzny 2 2V A AR 5 BRI AN B £ 70 B S 29 Y 0 I2AT
FEHepG2 4, RAREREANMESFESHUNE
BRAAREAE THP-1 AR HIB AR AR, KIMHEIFFIFR
FATNF-o B R A FIE AT 4HREXT 290 U, 18
7T~ B 38 B R S 8B 9% = B 7t S AT A ZEAN S 14 40
Ao SBREFIN Bt R EED (acetaminophen, APAP) &
40 B 8 & P450 BB (cytochrome P450, CYP) =X & 1 BY
CYP2E1 Ui, ZERNN- ZERE: - XWARERIL AR, #DHIFT4H
FERYER 7 0L 55 8 S0 7E M miDNA$E D1 %%, 5]
SAFE v naHRERE, SEAFARAT IR
3t ; 1A BT 4R R LAY mtDAMPs A B AR AR 2% 4
RIZBARIR S, 122 IL-1B. TNF-a FIE R AME FHIRE
W, #—F EER 2. AR (natural killer,
NK) T4HAE. voT 40 BB 5 10 & AT A X @ H B, B
RERAEE RS AEY AL, A= Drpl SU{E#H
Parkin X ®i 14 LL KL 1A B &, B] B UFNBE APAPIE R H

FF4RRaifs =2 ; B SRS AE RAFEIB AT AT B
MEAAREY (EIER TR MEZAR D LRI E
WEARAR) , PI4EAR APAP % S HYATARAEIASE A T B A AR
FAE 1, Loh, OB KEYRRMEZ cyP3ad X
W, ERECERMEE, —AmHmEd LIARRESE
R AR ERBLL AR ALY RS, FS/) R4
ARLRRIA R CRIEY, IR R (R EEE 4 H R 4R
&2 c (cytochrome ¢, Cyt ¢) , T SFFHEAT ; 5—
B EECE G D AERR A IL-18. 1L-18. TNF-a F1 2 1Z4H
EYER 1 SABRET, RFFFERE ™, B,
mtDAMPs {E /9 FFARRB AR KA IRAFIFE T, Se R B4
EENENRTER, I\ NSRRI FT4R LT
(KIHBERRISHIIEHR, N AT HEAYMRBERFSE Y,
HItaI I, FARSREESRRAmEENSRE
ER, BRI RETREEERER.

2.4 IFIRTRY)

IEY A (bisphenol A, BPA) . SFAX _BRRREEZFARD
WTFIMCEY, NIRRT AERS B X5, 42 B AT A
BE R R RARSHRE RAIER, LLUl, BPAE
R EARS/NDRIFELERERMENERENE, F
REZBHE ™ ; BT ERRZE /B, ESFDLH
THP-1 48R LUK R XA E R ARAE 7= {E R A F TNF-a.
IL-6, FR/DIMARAFIL-10 9FRIK, DIERBRE RN
MNERED, FENTERENERMNBELR
R, HFEEHAREBPARE, ISRBETEFRITHA
B AR L KR BRI B M BN ZE . Cyt c BRI caspase 3 ik
FERATD ; KEEEHBPARE. HEMEFR
tranfERAFEEINR, AT R AT P E s
PR - L hiK g | b 1, SHATHBERIS RS
RER, BUE2ENESHRMFERAR, TS/
MR AEMRIE R, MEISEXEIASHATEERE
M. RIESLHEN S, ARLIRBEIENTIERE TR
H [a] B, RIMEH [o] EEBIIRBERCHIFHL. 15
SHTAERE B £ SRAERn T, HitfEE T E
MEREERME, MNMATHAEREERN ®, M&EL
Bix (carbon tetrachloride, CCl,) FIESRAF£F 41k, 5/
FFAR— R TR R (A, BIELRIKRRAK. mtDNA
BB, SRAEMEER G DRSS TEEIA &
MR B%WRS5S ; BT, cCl, )X mATF4E S 4 4
M ERAREENSREER, BT
KGN SHTAERSBA T . RAEFMETLEL B2, BT
A CCl IFR/ DR A ENRDR, HESENNRR
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B ER @I B BB Bk X 5 R B BE VR B 4B AR AR 1L BY Mo,
M1, M2 B ERRARAE, &I M1 B EREARAR aT e IR
MERAMBRFEVKEESE, HE4ERESREH
BEFNRTEKEF, (RFRFEEAEA AT HARILE ; R8T,
M1 B ERE4RAEIE mT 00 NK ZRREAVER 2, HREATNF
HEXWATESETESHERAMAET, KBS
Hip >, EHESRBIEENTEL Y HELHAT
R —KEEY), (FAEEHERER, BXRENS
e NNE, 2T cYP3Ad SBIER 8, 9- AR
&Y ; By, AiES/)VER B Raw264.7 FRLE K]
ARESEIGIN, 74 mtROS HIFSF AW, S
KERBAIEEL, HEH - RERHHEEN S caspase
REEAMAESET, AN EREREARIMERIIA
B R ERFHE—TT KEB RN, FIt, IR
TS AYIBE R LUVERR T AFAERE, LA LISEm e 4hpa Y
SRMRN, 1 FTF4RE5S BT 5 E0 5o & 48 i B @ i
5B {ER =R GRBTEN G,

3 FiEFEIBRERENAREREHIVH

MQC BIEHRIE AL ATIRER — R Y IshATE, &
BEREEMRE. ARSI OR, ZhiAEm
%, HiF, Mmac k5|1 &R NERIEm I FEEREL, AN
SHRSFEH. S5 FSEFEBREENATY
REFET, FH B mtDAMPs 1T S35 B AN T F 2K
KiEhARMAREER, #—FPBEREHARE ;
MaC KR Eth Al e G AP NIRP3F R EES T
SRR ERES, AT IFN. AREEFRMBEEF
B, BUE S R B I NI T3 AR AE B
3.1 #Afajal&Eif

SRAENARFE TN RS, EINREEER
TR REEERRERENIATEARIET, 8EF
TR EMATMETSEER, BWIFrABETEM,
& I mtDAMPs 7T S 4B A [8] 3@ 1L = AT I E A,
SHATHEERERESRATEHELNEIIERE,
A BB HEREAEARY), R E R
FORT/IMEBIFZ B AT/ MAZ B RA TR LA
FAEERNER, aFE 2R 9TFES, Wal%k
XeEApEnERAT AR ; HRKA, S5
MBRANNRMBPEFES/KENFHARIREE
A, RS ARERE, NSHAREETN, HASY
mtDNA {E 7 Toll # 52 K 9 (Toll-like receptor 9, TLR9)
BB T, 2RIFNBATEF. ZEREA

FHCEEH 1. NFkB HE S8R, (R ATAERAE "7,
R MER TR AR ERAAK . AARRATRIE K LUK BE
ERRRZEFLA “ IBVEM " SREEERAR. TNF-o LIS FE
Hela 4H B % BR H JHER T (I B8 5 (phosphoglyceric acid
mutase 5, PGAMS5) FYKRIAX, BE5 Drpl, HEBER K
Hz R 8637 m (Drp1%®) , {E#ARIIEKD S, 1K
AR AT RERENS B ; H—P i,
TNF-o B SRR A T AR 2P R R R B R 4
KA, EEEEIEFRERT, AT M EERDE XA
PBEHNRRERMABRIMNRRABRER, BTHER
HHHE TNF-o B9 92 B A SR BB AL A, R TR
FEKH T caspase 13 11 YRR MEAREIE T, 4HRELAY,
AT, RIE/NMKRAZEHYRD caspase 1, fGHEBIBIY]
Al 5 2 L. & D (gasdermin D, GSDMD) , B E N If
#5935 (GSDMD-N) EREEHITTL, FRERHA ; H
h, RAEMAEE SENE RS LREZETIAEX B,
Wree & 41 R, ¥ Nirp3 BERBIN/NE A RHTA
FEFN B4RAE/S, NLRP3 R E/MARUE, ol SRR
A%, HERES IL-18 0 IL-18 BIREA. P EHI4HREIE
A2 RAEREIE, MTES T FFIREREMLT A
WERFRG ; #H—P KT IL-17 F TNF B SR EL:
3 NLRP3 &5 [EERN— R VRIS, 5 Nirp3 EEEAN
INRARLE, BBk 17 nf B HG, R A PRI
=ERL, BUREF EHARERKERFNERESRE
ERERAMRE, % 7 NLRP3IESHIFTIE A EMLT
S, YRR R F 15 BT A /3 BB RIR IR R A AT A 3R
RIER. B, SNEYIEL IR MQC T4, B4
RNATHEEREL LI h, SRR EEHER
mtDAMPs =R, i —F F2IMATAE B 58 S 4HR.
3.2 RERBERMN

ST UNERETE LR MaCc T SRIEXR
REMERSHEIELEER, ERBIRE RN
, REARRZINEERNREEERES, FEH
EFRECET, EREBREMIFE, BERE
REXR R, MRIFFAERG ; HAP, S5 hAXEE
Ihae B EAEX, LhaNAM RS, KRR E WA
FNLRP3 R E/NMARYBUE S, BT, 8 E 8 Mo EA]
AR MR M2 B TR BRI T RN A LRER
WAHLAEES ; (R A A M1 B TS 4R R @ 1 oR pE B
RIBSMBERIXEER, REUEREHEE I EEE,
DHATFEREL D FHBIAEMEIFEINEY, &
RNATH D F @i Mfn1/2 RFLZN AR S, FERE L
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BiRRICBE &Y, LR B AR ERET
EEERBRRT ; Bk, B Drpl (B EHIE D3,
WINEBE &AL, NIEe R e MERIVEEEME, 41T
RARE ", HR, LR WRIRFT £ mtROS
EREEFHIFN NEBRTEA T NRERIKE,
IR ER A SE K MBI M1 BUAL TS5 4R B 42 FR TLRA- BEAE
D EB 277 T NAPDH L ESE 1L, 158 mtROS /=
R IL-1B. TNF-a BIFRIX ; i 4HRE 0 B R M F
H—F EIAFARTPIEBRSEE. clun SRR
MEESER, ASBEHTHMRESRIENR" ;8
IBFNEI mtROS = A I B NEMRIEZBIET ARNK
B BE TR B MR 4 A R 4R (AR BR BB AL T B mtDNA AR
TNF-a. IL-6 SRR MIEFRBH 0, BE, Lhiftl
BZMIATR, HERBEMoCEES5EXERNE ;
H@ 3525 & B 9 F 3 mtDAMPs, Ebil MAVS, (OB
BE (cardiolipin, CL) 8% mtDNA, I NLRP3 A5/ VA 51,
AETRERENER, MAVS, LH IR SRR
FERYIME CL 5 NLRP3 Bl LRI, (B3 R E/)MA
BLAEETE  IL-18. IL-18 BIRR K. FEEIEZ. FRER SR IE
% NLRP3 BUEFIAIE S/ R B8R 1% B ApE LR
SBE, BRI mtDNA {E NLRP3 BUBUEER R, NS
MREET RIERAFER ; @i i pe2 IRZK, (€
# ERARAR Parkin RFIEBIZRNIA B NE, BRI
BY LR RIIR, HNHI TNF-a. IL-1B 18 R E F R 5,
IR, LRiiBd B ERE. SUMERE
ENBERS5ARAXREENE, TSR INEER
ESIESNFRBEREES KX, SFRMIMER
SEEMEX,

4 FFAERERTRRE R NMEVEE R FFi
4.1 BR%KIESFTEE

B T MQC RS LU R & RLAThEE, BRI
SNRREBRZIFSHLALAI A, mtDAMPs BEIK, KL
FIAT RS S EERABUEM R B R RS T, K
B cClL, BREAEMATAEAFAMER, ROLFTHEE
METNEE EIARFALS prpl Rk, (RIFLKIEB W,
[& B _E 37 PPAR-y £ 384 7& (Al + 1a (PPAR-y coactivator
la, PGC-1a) . 1ZMFIREAF 1 FREHFXNAEY R E,
B CCl, IE SHURT AR LRI A P BK. mtDNAFET, LA
KA R EKEF B M o- TR E BB RIA.
BETIA AT (L E T 2 RABE L R EL B, fERT
AR EERREE Y R EIE S SRT1720, AT A0 APAP

R SELe/) R AFARRERY PGC-1a KRIX, ME B FZiBHE
(electron transport chain, ETC) SEMMENARE, (€
TR SR AIRT L, &A% APAP T E1FFAIAT
A 28 M hk Re BEHART #5145 4o Itboh, —EE IR T AF
S, PhEd R ER mtROS K REMA LR
SINEEUAEF MaC IR, AT I B B iHifiE,
SRIRRTAR KA. L ERFIR . 120, Cameron ™
#0 Shannon & 9 43 51| 5 ML AE 5 ER A — BB AT A B2
AT HANE 4ARR, BIVRE RN ETCIEM, %] mtROS
=4, RSN ARTT R, BT oyt SRS
AT, Al ES RBRENFHBEFREMN+IE
FRANEARER, BT LA HEKTE, AEHERER
BB IR Z X BIFSH ARSI, FEIE mtrROS
K LA R L RATHBER MQC IS, EKRATAE B30
FRERARBEN SN RIERLF W, Szeto
& b R IR R TTE (L) Szeto-Scheller Bk (SS AX) #E
[EERR mtROS, FBI LK IBE M E LR 6E
=, Mm#PHI cLEYE b, PEUTLHRRDJE T3 NLRP3 ki
METHNAE, #H—FHHIHmtDAMPs TSR ZE
MR TE o Kimura F B R ALK AR A NFIKITE
& (mitoquinone, MitoQ) &4 F /&, B T/
RAFARPHRUERKEF B FBAl a-lEIEBFAT
ERABFNIENR, &R CClIBFSHIFFAEL b Wan
I ERANGEILIRF LI, BREEEIETIFN
X FF4RRE AL AL BB TP IR 55 8 S RVINEITER, R
mtROS =4, FG AW ERZRE, HHIFTAAE
TUNRBREKR R, MTTRZE APAP IESTHI ROS i
MERFRE X E. AL, RBRENAEXD FEERER
T, AIS5FRFREBTR TR R N AVET,
4.2 RS R R RS S @R
FRFNHIBCRNAR, @k 4Hh e
KRB UERITRAIEE T B, Bk, aJfxie
TR, B iREEE Th AN G SR FRIF E W T
KRR NI, Takai F 7 G T ARBINEEIDHIFI S
RELERRKE N/ NR IR, BB XU %% B FRFER 42
FFARR LRI ASHNH. ATHSHN= 8. REZ
TAERFR . Wan E I EERISREREZEEH/)
REAHEIEAER A, LI E M2 B AR ERE
IL-10 AT M1 B B R AR EIME AT ; H B
FEARRSEIRFER IL-10 FUiAFF] 1L-10, AIFEET M1 B
HEABRET, BT MY/M2 T8, TR SR
BRIFIR, B, AIEX ReadmRmaEiRg =
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&, B TR E(E S8 ES. Garcia-Martinez
< TR A TLRO #5477 1RS954 B2 TS/ NS 1r97 21\
B, & IIPERT mtDNA XT TLRO FUBCEIER , Bl A &3
SEMBIESNNERRESHAREN, URAFAR
FIL-1B. IL-6 F1 TNF-a BYFRIX, EARATAE R FEFAT 2R
MEEH— T EZUN ST EN GuoFE Y FHILLSZ
K (interleukin-1 receptor, IL-1R) 53157 IL-1Ra FRALIE.
MUK 1r” 85 118" BRI RV RRF/NRAIF R ES
k-3, B BE i AT A /5 3 7t K e e 4 A XY IL-1B B IL-18
B RIEIR A, MR B A AR PE R M 2 BRI LA
Rt EHEE=ENAEERRFEL -2, FRRIEN
AL IR, Wehr F U R ILTE CCl B SR/ N R AT
HERA, [FRBEFEAK 16 (chemokine ligand
16, CXCL16) AFMBTIAE K E FZ 146 (chemokine
receptor 6, CXCR6) EE B PREY Cxcr6” /NER, 7 BE MR

=AEIRR, FRRS,
oY), MRS RS
SINRAZRE l’

B AR FRE CXCR6 FY NKT BB RIS &, JBI/D NKT
RRE DU IFN IL-4. TNF-a FEREF, MTTREEATAT
REMLTEN. BE, IHMMEAERRBERAETE
28 AR BB 53 BY NLRP3 A SE/INMA, (@I NI HAA R E L,
BE AR R B AMARAY IL-1B. IL-18 BEHX, 1A R BEKF4HAE
£, BZL mtDAMPs BYRE B, Ding & Y KA 3812
BN ZE i EMAEERAER TR IZEIH/N
RIRE, @S &N AR, IHEIFT4MmPR
H A ZEH (thioredoxin, TRX) SHAXEREEEH
(thioredoxin-interacting protein, TXNIP) FYAZES, FHUT
[E& 5 NLRP3 VAR E 1ER, 1 M0 I AT 40AE NLRP3 K
TEMABEN S IL1B RN, ZEBHABRNBYIK
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