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VIA METABOLICA DELLE CHINURENINE

Dehhaghi et al., 2004

The kynurenine pathway (KP) and its derivative pathways. IDO-1: Indoleamine-pyrrole 2,3-

dioxygenase; TDO2: Tryptophan 2,3-dioxygenase; KATs: Kynurenine aminotransferase; KMO: Kynurenine 

3-monooxygenase; HAAO: 3-hydroxyanthranilate 3,4-dioxygenase; QPRT: Quinolinate phosphoribosyl 

transferase; ACMSD: Aminocarboxymuconate-semialdehyde decarboxylase. Created with biorender.com
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VIA METABOLICA DELLE CHINURENINE & CANCER

Kynurenines as a Novel Target for the Treatment of 

Malignancies
Mor A et al., 2021



VIA METABOLICA DELLE CHINURENINE & CNS diseases

Li D. et al., 2022



peripheral 

macrophage

IDO

TDO

KMO

Streoids, growth 

factors, cytokines

Tryptophan

Kynurenine

3-HK

Blood - BBB

Brain

5-HT

TPR-OH

microglia

cell

Tryptophan

3-HK 

QUIN

KMO

3-HAO

astrocyte

KYNA

Kynurenine

KAT II
KMO

3-HK
QUIN

microglia

cell

VIA METABOLICA DELLE CHINURENINE & MDD
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I neuroni producono metaboliti della KP?

E la loro produzione è stimolata?
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La terapia con IFN-α induce sintomi depressivi 

Sintomi Neurovegetativi
( es. fatica, riduzione 
dell’appetito, dolore
e disturbi gastrointestinali)

Alterazioni 
dell’umore e 
sintomi cognitivi
(sintomi depressivi, 
anedonia, disturbi 
della memoria e 
difficioltà a 
concentrarsi)
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Meccanismi dell’associazione?



Patofisilogia della depressione indotta da stimoli

infiammatori (IFN-α)
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12 patients with malignant melanoma
4 weeks IFNα IV, TEP 18FDG

Capuron et al., Neuropsychopharmacology 2007

IFN-α aumenta l’attività metabolica nei gangli della 

base e diminuisce quella della corteccia prefrontale



31 HCV-positive patients (17 IFN-α
treated ; 14 controls)
Visit 1: before and visit 2 during 
(about 1 month later) IFN- α 
treatment.

IFN-α aumenta il glutammato nella corteccia dei 

cingoli anteriore dorsale e nei gangli della base

Haroon E et al., Neuropsychipharmacology 2014
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Aumentati livelli di chinurenie (KYN) e acido chinolinico (QUIN) 

nel fluido cerebro spinale di soggetti HCV positivi trattati con 

IFN-α per 12 settimane



Modello sperimentale: SH-SY5Y

SH-SY5Y cell line
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Cellule SH-SY5Y sono sensibili all’IFN-α?

DAPI - beta tub III



IFN-α induce effetti citotossici nel nostro 

modello di neuroni umani
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IFN- 24 h
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IFN- 72 h

Alboni S et al.; 2013 International Journal of Neuropsychopharmacology
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SSC= side angle scatter (Cellular complexity)

FSC= forward light scatter (Size)



IFN-α induce stress ossidativo e apoptosi
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N-AcetIil-Cisteine protegge le SH-SY5Y dagli effetti

dell’IFN-α

Target

Transmitter 
effects

Redox 
modulation

Neurogenesis Mitochondrial 
dysfunction

Inflammatory 
response





N-AcetIil-Cisteine studi clinici



Il trattamento con IFN-α aumenta i livelli di 

metaboliti della KP nel terreno di coltura di cellule SH-SY5Y



Cellule SH-SY5Y sono sensibili agli effetti tossici 

della 3-HK



Li D. et al., 2022



HPLC/MS method
10 µl/mg of samples
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Study design: a cross-sectional study in 

outpatients undergoing colonoscopy

Study protocol approved by the local Ethics Committee ( prot. No. 4396/C.E.)

Outpatients (M/F)
126 who underwent a colonscopy

for non-specific abdominal 

symptoms 

January 1st 2014 – June 1st 2021

INCLUSION CRITERIA

Age ≥ 40; male and female, 

informed consent, 

EXCLUSION CRITERIA

Age ˂ 40; diagnosis of non-

colorectal neoplasia, advanced 

diseases, patients with chronic 

inflammatory bowel diseases

Outpatients (M/F)
100 patients (complete metabolic 

and psychometric assessments)

MS+ D+ MS+ D- MS- D+ MS- D-



Study protocol approved by the local Ethics Committee ( prot. No. 4396/C.E.)

Socio-demographical & lifestyle information

Age(years), sex

Active tabacco smoking, alcohol intake, sedentary habits

Pharmacological treatments, comorbidity (CIRS-SI)

Anthropometric & clinical variables

Weight (Kg), height (m) -> BMI

Waist circumferences (cm), hip circumference (cm) –> 

W/H

Systolic blood pressure (SBP, mmHg), diastolic blood 

pressure (DBP, mmHg)

Serum

C-HDL, C-LDL, C-VDLD, C-TOT, TRG

hs-PCR

LPS

Cytokines (IL-1β,TNF, IFN, IL-6)

Kynurenine pathway metabolites

Glycemia

Psychometric assesment

HADS-A HADS-D

TCI

SF-36

For MS assessment both the ATPIII and IDF criteria were used

Samples of normal colorectal mucosa

Autophagy (LC3B-II)
Inflammation (MPO)

DAPI

Studio PNEI_MO
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KP e risposta al trattamento ADs



KP e risposta al trattamento ADs

Mandal G. et al., 2024
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Li D. et al., 2022



HPLC/MS method
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