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Abstract: Sepsis is a condition characterized by organ dysfunction resulting from the systemic inflammatory
response triggered by an infection. Excessive inflammation and immunosuppression are intertwined, and severe
cases may even develop into multiple organ failure. Studies have shown that indoleamine 2,3-dioxygenase
I-mediated tryptophan metabolism is involved in the occurrence and development of sepsis, and elevated plasma
kynurenine levels and Kyn/Trp ratios are early indicators of sepsis development. In this paper, we provide a
comprehensive summary of the role of IDO1 in the acute inflammatory phase of sepsis, late immunosuppression,
and organ damage. This includes its regulation of inflammatory state, immune cell function, blood pressure, and
other aspects. Additionally, we analyze preclinical studies on targeted IDO1 drugs. An in-depth understanding and
study of IDO may help to understand the pathogenesis and clinical significance of sepsis and multiple organ
damage from a new perspective and provide new research ideas for exploring its prevention and treatment methods.
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Figure 1 The major metabolites and enzymes involved in

tryptophan metabolism. IDO: Indoleamine 2,3-dioxygenase; TDO:
Tryptophan 2,3-dioxygenase; KAT: Kynurenine aminotrans ferase;
KYNU: Kynureninase; KMO: Kynurenine 3-monooxygenase;
3-HAA: 3-Hydroxyanthranilic acid; 3HAO: 3-Hydroxyanthranilic
acid oxygenase; QA: Quinolinic acid; PA: Picolinci acid; NAD:

Nicotinamide adenine dinucleotide
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Figure 2 Schematic diagram of IDO1 involvement in the pathogenesis of sepsis. Viruses and other pathogenic microorganisms invade the

body, causing severe inflammatory reaction, which leads to the increase of IDO1 enzyme activity. The activity of IDO1 increased and the

number and function of all kinds of immune cells were changed. At the same time, the increase of IDO1 activity in peripheral organs can

mediate vascular thrombosis, endothelial cell dysfunction and cognitive impairment through the IDO1-AhR axis. TF: Tissue factor; 8-0x0G:

8-Hydroxyguanine; NGAL: Neutrophil gelatinase-associated lipocalin; MnSOD: Manganese superoxide dismutase; HIFla: Hypoxia-
inducible factor la; SIRTI: Sirtuin 1; OGGI1: 8-Oxoguanine glycosylase; NMDA: N-Methyl-D-aspartic acid; MIPla: Macrophage
inflammatory protein-1a; MIPs: Macrophage inflammatory proteins; AhR: Aryl hydrocarbon receptor
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Figure 3 Enhanced IDO1 enzyme activity leads to exhaustion of T cells, which in turn suppresses immune system function. Foxp3:

Forkhead box P3; EIF2a: Eukaryotic initiation factor-2a
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Figure 4 Schematic diagram of the regulation of blood pressure
by IDO1. iNOS: Inducible nitric oxide synthase; Arg: L-Arginine;
sGC: Soluble guanylate cyclase; AC: Adenylyl cyclase; cGMP:
Cyclic guanosine monophosphate; cAMP: Cyclic adenosine

monophosphate; PKG: Protein kinase G
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5 IDO1HHIFIATT REBEMIRKRBIARER R 2L
KT 10 IDOT ¥R 7 186 G P 2 05 B e B i (1 254
BE AR Kb F B VSBF 5T B PR AT TR B, B 259
HENIGRIE T . A SCREE T30 545 IDOT M 5767
JHR B E Ik R BT F 98 JR 1R 077 (R 1) S5 & LA
FRT, VBN JRE NI I B R, DO 18 ik 8
iE HR IR T v SR 1), (EEE R TDO T B 5 ¥R 7 Ik #RE 4T
AR E M. —J7, HAi< T IDO1 il ik
I7 R BERE 1) SCRRSCHF D 53— 7T, B TR B AE R
B2 2 MR SRR = 0 10 2 #E 4, IDO1 3 5
R FERE H LI 2 2% 248, TE R [R ( Zh s B R A
— FE A BRAE ), 78 20 RIS R B By R BN [ (9 A= )

SN, TEA R 40 B R A [R] R Th g

i B 9 2 BERE R B R W fEe HE, BEA B A
TINKAR, TRFEZAR &, 2 B 3 R R T 1 = 2R
Bz —o AR B b T eI 97 A Bl (0 CHR Rk #3E
BB TR E ME S, MBI S R SR A B B BGE, (H
H A SE R AT SR 008 25% o R ERIE S b T Ak %
St S S IR, IDO1 A5 16 Trp A8 19 Kyn 38 26 45 350,
RIR BRGNS 5 G S B JRE M 7 1 4o
Sk, PP T R, S R T RERIE JS
G o AN IR A1 2R, I3 Trp BEARAN KP ELAH
TrE i R A R R EZEN bR . Kk, HE%
IDO1 A 5 1 2 0 R AR e 5 7T R 2 o5 35 JHk 30 2 L
WEIE.

AR T BB IR AR BOE S S 251
I T-HUH], B AHGR T IDO1 AR 1R # RN o AT
e 1 IDO1 £ ik B E 1) T RE/E A, IR H IDO1 2
YEIT I T I B 1 R VA T B A, e T DLE ik i
PENRE I 5 G 2 A A IR R KR B AR AR 3R, IR BERIE 1)
EITIRAE T B . T IDOS S T MEHE KRt
2 (0 AN B B, TR L 38 3 382 1) TDO W LA Jie 35 1) 4=
AR [ S SORE B A A A B AR B (K ) Rz
FR I (B e )] HEAT R, T RE S URANILA IR YT 4
VI RE B — T BOMER IR .

T IDO1 7 i 55 i 2 M 98 0 HH R 35 I A B R
K%, I PRI 5T 30HE [ =, 3@ 1§ 1) IDO1 g &5 16 9T ik
BRI AR AE B BRI 41, 8] IDO VAT Ik B 254
F T R AT I B R B AR . A SR BIF 70K 32 — 25 W
IDO1 7E M B 0E A [FIB B [ 2k 20 3] b 68 8
A () AR A (S e HRIA)] S S 2 S Y
R R PR 5, 1) B IDOT 43 591 A 425 4 2 40 Mt T
TEER TR ERALE], B8 HA R KP FE RS B

Table 1 Preclinical research of IDO1 inhibitors. CMI: 3-[(4-Chlorophenyl)selanyl] -1-methyl-1H-indole; GM-CSF: Granulocyte-macro-

phage colony-stimulating factor; CLP: Cecum ligation and puncture; LPS: Lipopolysaccharides; IAS: Intra-abdominal sepsis

Dru Candidate model Treatment
& disease

Result

Navoximod CLP or LPS
induced sepsis

Navoximod was administered 100 and 200 mg-kg"  Inhibiting IDO1 activity can alleviate the IAS-induced
orally before and after CLP or LPS treatment,

muscle wasting

respectively
1-MT LPS induced sepsis Mice were injected intraperitoneally with 10 mg-kg" Blockade of IDO attenuates LPS-induced kidney injury by
kidney injury I-MT inhibiting TLR4/NF-xB signaling

Indoximod CLP induced sepsis The inhibitor was administered

The inhibition of IDO prevented memory impairment and

intracerebroventricularly at 0 and 6 h after the CLP  avoided the changes in energetic metabolism that was

surgery triggered by sepsis
GM-CSF  LPS induced sepsis GM-CSF was administered (30 pg-kg™”, i.p.) 30 min GM-CSF could exert antidepressant effects through IDO
before LPS injection downregulation in a model for acute inflammation-induced
depression
CMI LPS induced sepsis CMI was administered (1 mg-kg, i.g.) after LPS CMI modulated the expression of IDO and can ameliorate

injection

depression- and anxiogenic-like behavior
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BB R AL IR AR, ks S G R 5 1) 25 P ot
RARMEA Ry T HEbS, CAITRAN H AT I ARG T 2590 1Y
Ao

YR TTlk: BX et R 5 i AE 52 i 1 SCBRSCEE B SR
BRI SRR SO I S IR EAT A8 OR S s BRI SR A
THSWEW, TWRMERERFAZS T XHEERES &
Bl

RIS FTAT 14 3575 WA e vp e
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