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Altered metabolites of Kynurenine Pathway are relevant to the risk of neurodevelop-
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Summary

The kynurenine pathway (KP) is a major route for the metabolism of the essential amino acid L-tryptophan (Trp)
in mammalian cells. Activation of the KP during neuro-inflammation can lead to the production of various endogenous
neuroactive metabolites that may impact brain functions and behaviors. Furthermore, neurotoxic metabolites and
excitotoxicity resulting from KP activation can induce long-term changes in nutritional support, the glutamatergic
system, and synaptic function. Therefore, investigating the role of KP metabolites during neurodevelopment is likely
to enhance our understanding the pathophysiology of neurodevelopmental disorders, including autism spectrum dis-
order (ASD). In this review, we elucidate alterations in KP metabolism during pregnancy and represent how KP

metabolites during neurodevelopment period influence behavioral impairments in later stages of life.
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Fig. 1 Simplified diagram of Tryptophan (Trp) metabolism.
There are three major pathways for Trp metabolism, se-
rotonin (5-HT) pathway, kynurenine (Kyn) pathway and
direct metabolism by microorganisms. The solid lines
represent Trp catabolism in host, and dashed lines show
direct catabolism by microbiota. Words in italics indicate
representative enzymes of Trp metabolism. TPH, trypto-
phan hydroxylase; 5-HTP, 5-hydroxytryptophan; 5-HIAA,
5-hydroxyindoleacetic acid; IDO1; indoleamine 2,3-dioxy-
genase 1, TDO; tryptophan 2,3-dioxygenase; KATs, ky-
nurenine aminotransferases; KMO, kynurenine monooxy-
genase; 3-HK, 3-hydroxykynurenine; QUIN, quinolic acid;
NAD+, nicotinamide adenine dinucleotide; TAA, indole
acetic acid; IA, indole acrylic acid. * Aryl hydrocarbon
receptor (AhR) ligands, ** potential AhR ligand.
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Fig. 2 Summary of this review. Elevated maternal levels of ky-
nurenine (Kyn) led to increased levels of kynurenic acid
(Kyna) in both placenta and fetal brain. Furthermore,
Kyn might be able to cross the placenta-barrier, resulting
in a significant increase of Kyn concentration in the fetal
brain. Increased levels of Kyna may change the function
of important receptors involved in neurodevelopment,
such as N-methyl-D-aspartate receptor (NMDA-R), a7-nic-
otinic acetylcholine receptor (¢7nAChR), and aryl hydro-
carbon receptor (AhR). Moreover, elevated levels of Kyan
subsequently caused morphological abnormalities, altered
synaptic plasticity and functions, as well as increased cell
death in the fetal brain. These neurodevelopmental ab-
normalities are associated with atypical behaviors, in-
cluding cognitive dysfunction, social impairment, and de-
pressive- and anxiety-like behaviors.
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