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Tryptophan 

Kynurenine 

Quinolinic acid 

Indolamin-2,3-

dioxygenase (IDO) 

Kynureninase 

3-hydroxy-anthranilate 

3,4-dioxygenase 

IFN-γ, IFN-β, IFN-α, TNF-α … 

Tryptophan-kynurenine pathway: 

Acceleration upon Inflammation 

„Neurotoxin, gliotoxin, proinflammatory 

mediator, prooxidant molecule“ 

Guillemin et al. FEBS Journal 279 (2012) 1356–1365 
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Quinolinic acid as mediator of 

cardivascular disease 

“Kynurenines accelerate apoptosis in 

endothelial cells in vitro and in vivo 

through induction of NAD(P)H oxidase-

derived ROS generation.” 

Wang et al. Circ Res 2014 January 31; 114(3): 480–492. 

Maldonado et al. Journal of Neuroscience 

Research 88:620–629 (2010) 

Quinolinic acid induces superoxide 

anion production in rat striatal cells 
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Meinitzer et al. Clinica Chimica Acta 436 (2014) 268–272 
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In/Exclusion criteria: 

• Primary hyperparathyroidism  

  (biochemical diagnosis) 

• Age > 18 

• no acute illness 

 

Blood sampling and storage at -80 °C 

• Tryptophan 

• Kynurenine 

• Quinolinic acid 

 

24-hour ambulatory blood pressure monitoring 

 

Echocardiography 

Tomaschitz, Verheyen, Pilz et al. BMC Endocr Disord 2012 Sep 13;12:19 
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Baseline characteristics 

  Age, years 67 +/- 10 

  Females, n (%) 104 (78%) 

  Body mass index, kg/m2 27 +/- 5 

  Smokers, n (%) 50 (38%) 

  Estimated glomerular filtration rate (CKDEPI),  

mL/min/1.73m2 

77 +/- 16 

  Total cholesterol, mg/dL 202 +/- 43 

  HbA1c, mmol/mol 37 (35 – 40) 

  GFR, ml/min/m2 78 +/- 16 

  Total cholesterol, mg/dL 202 +/- 43 

Cardiovascular parameters 

  Left ventricular ejection fraction, % 63 (59 – 68) 

  E/e‘ (average) 10.1 (8.1 – 12.9) 

  e’, m/s (average) 7.1 +/- 2.3 

  Left ventricular mass index, g/m2 102 (81 – 123) 

  Left ventricular hypertrophy, n (%) 70 (45 %) 

  Left atrial volume index, ml/m2 30 (23 – 36) 

  Left atrial dilatation, n (%) 83 (54%) 

  Mean 24h systolic BP, mmHg 122 +/- 11 

  Mean 24h diastolic BP, mmHg 73 +/- 7 

  Mean nighttime systolic BP, mmHg 113 +/- 14 

  Mean nighttime diastolic BP, mmHg 65 +/- 9 

  Arterial hypertension, n (%) 97 (73%) 

  Antihypertensive medication , n (%) 85 (64%) 

EPATH Study 

Tryptophan-kynurenine pathway 

  Tryptophan, µmol/L 55.9 +/- 10.0 

  Kynurenine, µmol/L 2.8 +/- 0.8 

  Quinolinic acid, nmol/L 497 (406 – 633) 
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High tryptophan  high kynurenine? 

High kynurenine high quinolinic acid? 

< median > median 

< median 

> median 

< median > median 

< median 

> median 
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Determinants of tryptophan, kynurenine and quinolinic acid in multivariate linear regression analyses 

Tryptophan Kynurenine Quinolinic acid 

b P b P b P 

Age ns ns 0.180 0.003 

Gender 0.304 <0.001 0.131 0.045 ns 

BMI 0.187 0.040 ns ns 

eGFR (CKDEPI) ns -0.525 <0.001 -0.275 <0.001 

Total cholesterol 0.147 0.072 -0.163 0.012 ns 

Diabetes mellitus ns ns ns 

C-reactive 

protein 

ns 0.167 0.017 0.154 0.007 

Tryptophan - 0.452 <0.001 -0.051 0.403 

Kynurenine - - 0.554 <0.001 
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P=0.150 P=0.001 

Left ventricular hypertrophy 

Kynurenine Quinolinic acid 

T-test 

Analysis of  

Covariance 

P=0.289 P=0.046 
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P=0.046 

P=0.150 P=0.001 

Kynurenine Quinolinic acid 

P<0.001 P<0.001 
T-test 

Analysis of  

Covariance 
P=0.003 P=0.192 

Left atrial dilatation 
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Conclusions 

• Quinolinic acid levels are not independently related with tryptophan levels 

• Independent correlation with cardiac structure and function 

• Cause-effect relationship unclear 

• direct effects? 

• epiphenomenon 3-OH kynurenine? 

• Mechanisms to be elucidated 
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