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Advancements in the regulatory effects and mechanisms of
the immune metabolite itaconate in diseases

CHENG Zhongkunl, ZHAO Jingxianl, LIU Yanyanl, XU Lingl, ZHAO Guangweil,
NI Xingwei’’, YANG Xiaowei'"

1 College of Veterinary Medicine, Southwest University, Chongqing 402460, China
2 Animal Disease Prevention and Control Center of Guizhou Province, Guiyang 550008, Guizhou, China

Abstract: Itaconate is a pivotal intermediate metabolite in the tricarboxylic acid (TCA) cycle of
immune cells. It is produced by decarboxylation of CiS-aconitic acid under the catalysis of
aconitate decarboxylase 1 (ACODI1), which is encoded by the immune response gene 1 (IRG1).
Itaconate has become a focal point of research on immunometabolism. Studies have
demonstrated that itaconate plays a crucial role in diseases by regulating inflammation,
remodeling cell metabolism, and participating in epigenetic regulation. This paper reviewed the
research progress in itaconnate from its chemical structure, regulatory effects on different
diseases, and mechanisms, proposes the future research directions, aiming to provide a
theoretical basis for the development of itaconate-related drugs.

Keywords: itaconate; immunization; metabolites; inflammation; cell metabolism; genetic regulation
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BRRZZE IR, )G Crasso 4 Hg 44 AAK
B (itaconate) [, 2 JE fEAR K — BRIt A B, 4K
FEBR AU T DA R B W& . EHE 2011 48,
Strelko % P 4F B g £ ## (lipopolysaccharide,
LPS)a T4 2 v (interferon, IFN-y)#H# )5 B Wi
MM RERM S EREEE M. M5,
Michelucei 2E0P% B BEANHLAE LPS AYFIBLCT
B E N A FER 1 (immune response gene 1, IRG1)
It Y 23k PR I FR M 1 (aconitate decarboxylasel,
ACOD1) i #f ffE fb = ¥R I (tricarboxylic acid,
TCA)E P [a] 77 Py L5 Sk R IR 7 A A R PR
W ] Y I W 4 L PN A BRE R A I ) R A% 020116 4
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Figure 1 Itaconate and its common derivatives.
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(4-octyl itaconate, 4-OI), HFEILA T I J5 )i
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W, BEAMNER 4-B ARG . TPRERR . T
R SR AT,

2 KRBT E KR EE A

YR RS AR R EE . A AR
S SRS R A, AR P S AE B AN
SRR SR, Hom AL SR S kB | Bk

http://journals.im.ac.cn/cjben

I VR A5 A0 R R 28 e M 0 55 o A B TR A J%
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SR HEBTAE ) L RE A & Js LR ot A
SEARVEAE , ST SN SRR ] 2 8] A~ A I
AT A J A SR N 22 o /N BRBUIMURE A A v, I8
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RE A% i 25 5 = WOIUAE /> BRI A5 2%, (AR AIG
I A TL-18 1 TL-6 25 4AE R 17 (7 bk,
KRRV LLIE L P61 2 % D (gasdermin D,
GSDMD) /7 (A A TSR A4 W I RE X 22 48 B
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SDH)J& I I AE 48 i S oy g i#F IL-1B Rk iy &
FLH U T A P A B R A ok A 0
SDH i, MR AR AE S o bR 58 R,
4-O1 W] i %A% LPS 755 A4 IS ML AE () ™ B 2
B o ABR, ARBERR A W] BEAS R T I AE 36
I o IR b, W E R A S R E, (AR
W) S e I e R e T 0 R, KRR
Xt SDH (138 4P il vl 8o e b, 51 &4
PRI R e UL R, A R AN ] o B )
WA VG YT RO AT REAEAE AR 22 7

GERLIA I G A% A3 BT TR 5 S i — i
AL YL , irgl™ /N BUFE Goad S5 % 40 BT T Ab B
JE BIFET R TR A RN, XU B AR R TR e
B HRPTEE A% o AT TR 3 ey e U A R
AT A ) A R TBE A T AL R 38 o 9 1) 25 4% 70 AT
B AY b12 AR P R A AR A
SERAY R R BTETET S BeAh, PR A B R
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PN A A . Vb TG | PR IR Al
O T 5 22 s JL A ) A KRB AR I RIVE T, T
AT AE ] 3 0 IR b B TR L T
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f 4 Vero 21 it vh ™ B SR RE IR R GELE G R
ReE 2 WEH. ZHF E2 MCHF 2
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KFEBAEN Nef2 B BE A, A Al aEN
COVID-19 B HAt g 5g gL $ ft— 4~ IFN K
T IEIT IR AR, e PRI & B 4-01 R AL
RE A0 i 4 L5 5 W 256 0 7 A 48 A% AU I
B2 M A . SRR, R e B
YL JE AR B EA A 1L-6. IL-8.
JRYRSE A F o (tumor necrosis factor-o, TNF-o) 55
RIENFRIB, BRILZ AN, 4-O1 REfE (i HH B3R
JER B AU AZ S BE 1 (nuclear export protein 1,
XPON)KIE, MG Z W s R E A 25
WAz e, A A A P irgl” VR
Pl N YL R R I, AE T S A e 5 1 iy 1
TN R AR RN, TR 2R R R
VAL 4-O1 [RII T N TSN, 4-O1 fE 2 2% [ I
BP A RN irgd /0N B B 2 6 fup Y AR
i [ AR R 7R 300 S 7 . 28 R 75 RN & U JHE R s
TR 1 A AR /R B
2.1.3  HDHIE AR R R A 4 Ak

TEELTR L, DI AT LA i) K ih 25 0 9 2R
K, JFFE Nef2/1 £ Z A B 1 (heme
oxygenase, HO-1)i % 7F BL I M A B 48 h & 45
T VE P 5900 e d R AR ), e L
2 R ST, BRI N LR AR
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(LB R 2 s 2 e SRk O ) 1 s 22
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FRIR X2 d . R R AEAFF R ERAERET
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Yol M SN AL U A5 Ak, 4-O1 AT LAk
6 Nrf2/HO-1 70800 N Som o, 0] it Sk 2
F B AEHE F1/NOD FEAZ 5% 3 (nod-like receptor
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222 Z5E5REMRFROEAR
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SLE)&—Fl R RHUAZ R4 B 1Y H 5 505
PEGEWE, IMIKRIME A, IR HIE KAIE.
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Michopoulos 2571 32 Y AH {0 13 - b B S 33 s
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RA)/IN BB RY 1) L3 . D R R T S £ 4 248 it
rhOA R R VR B 5 5 R A TEAR G, IR
JFRR 5 itk e B UIBK & , AT M RA HYESR IR
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Figure 2 The dual regulatory impact of itaconate on cancer.
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ik, R LPS 551 kB A 7EA
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Figure 3 Mechanism of Itaconate.
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PIRIRTT 25 R LB A

AR TE T J 5 [ SR A 3 4 B s P A
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