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Research Progress on Tryptophan Metabolites in Alleviating Intestinal Oxidative Stress
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Abstract: The gastrointestinal tract is not only a place where nutrients digest, absorb and metabolize,
but also serves as both a primary source and a major target of reactive oxygen species (ROS).
Intestinal health is a cornerstone of animal growth and a critical determinant of livestock production
efficiency. Tryptophan, an essential amino acid, is metabolized by both host cells and gut microbiota
into various bioactive compounds, such as indole, kynurenine and 5-hydroxytryptamine. These
metabolites act as endogenous ligands to regulate intestinal oxidative stress and inflammatory damage.
This review summarizes the host and microbial pathways of intestinal tryptophan metabolism,
explores the physiological functions of tryptophan metabolites in modulating oxidative stress and tissue
repair, and discusses the role of microbial tryptophan metabolism in potential nutritional interventions,
including probiotics and nutritional supplements. These findings aim to inform research on nutritional
strategies for managing gut health.
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TnaA. Tryptophanase; ArAT. Aromatic amino acid transaminase; ILDH. Indole-3-lactic acid dehydrogenase ; ILD. Indole-3-

lactic acid dehydratase; ACD. Acyl-CoA dehydrogenase; TDO. Tryptophan 2, 3-dioxygenase; IDO. Indoleamine 2, 3-dioxygenase;
AFMID. Recombinant Arylformamidase; KAT. Kynurenine aminotransferase; KYNU. Kynureninase; KMO. Recombinant
Kynurenine-3-Monooxygenase ; HAAO. 3-Hydroxyaminobenzoate dioxygenase; 5S-HTPDC. 5-Hydroxytryptophan decarboxylase;
MAO. Monoamine oxidase; ALDH. Aldehyde dehydrogenase; AANAT. Arylalkylamine N-acetyltransferase; ASMT.
Acetylserotonin O-methyltransferase. The dotted line arrows represent the host's metabolic pathway; The solid line arrows
represent microbial metabolic pathways
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Fig.1 Tryptophan metabolic pathway""
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Table 1 Tryptophan metabolite binding receptors modulate intestinal oxidative stress and damage repair
Ak R L REDEN Z:7% ik
Receptor Metabolites Regulatory methods Reference
75 IR R KIRERR W% AhR T f Foxp3 4 5k 7 35 , U5 Treg AN 3k s Z i A Ak [26,51]
Aryl hydrocarbon Jo7 3851 BB Treg 4 MR 2% H BB G 92 2 A, BH 1k B i R i & AR
receptor AA % 5 Nrf2 {55 5 ik 12,1 HO-1 33k, P85 AhR B8 6 F [52]
IPA WOm AhR 5 738 T 40 3% v L 00 RAE K F TNF-o JL-18 2L K [32]
1L-6 23k , J4% I 1 e 3 B
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A A KT L D RAE KR A
IALD AT LA UL Sh 2R O L A DR & HE A B Rk s IAE bk [46-47]
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IPyA ) L 2 PO L dE R AR I B B W Rk R A E Rl [46]
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5-%5 (1 2 1 S-HT 5 5-FITR S5 4 , 5 57 40 M 90 0 005 4 9 0, 82 396 400 M [54]
6-5-Hydroxytryptamine 5 B TR 5 5-H TR 454, Wl B A1 TNF -o Y BE L
receptor
2kt X 2 Ak IPA WS PXR ZJ5 , 4 TLR4/NF -kB {5 53 % , v 2 58 40 e 1K ¥ 14 [56-57]
Pregnane X receptor R, 28 fift 9 0E R 5 00T PXR 2 )5 LA i B % i R A Rk
TR A T TNF - 35, B AR 38 3 35 T
B HA R 2K HE A A HEHE AR A, W B 2RI T 1 ROS s 32 THU A AL SOD | [58-59]
Melatonin receptor CAT %5 i % 1, 382> ROS /K5 b8 Nrf2 {55 8 % 3 in HO-1
b, W5 B BT A A RE 7 5 9820 S A 1) S AE B AL RS By, AR
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