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Uremic toxins Short-chain fatty acid

Cross-sectional study
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Faecalibacteriumprausnitziimsp_0265 as 
protecting kidney function

Uremic Toxins precursor-producing species
Desulfovibriofairfieldensismsp_0295, Bacteroides 
clarusmsp_0063, and Blautia obeummsp_0722as

The French Chronic Kidney Disease-Renal Epidemiology and Information Network 
(CKD-REIN) cohort study
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CKD + HF
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E. coli may contribute to the upregulation of IS via tryptophanase (TnaA)

CKD + HF
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Indoxylsulfate (IS) - Tryptophanase
gene is present in some common 
species of Bacteroides, including B. 
thetaiotaomicron(B. theta), but not 
in other Bacteroidesspecies

Cell Host Microbe. 2016 Dec 14;20(6):709-715



16srRNACompared high vs low IAA level in hemodialytsis patients

άBacteroides thetaiotaomicronέ

Bacteroides cellulosilyticus

Fusobacteriummortiferum

Parabacteroides merdae

Bacteroides finegoldii

Biomedicines. 2024 Jan 10;12(1):148



The correlation between specific Bacteroidesspecies and 
baseline clinical biochemistry in hemodialysispatients

16srRNA
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Potential contribution of different size groups of uremic toxins



Uremic toxin: EUToxreclassification: size and toxicity

ClinJ Am SocNephrol. 2021 Jul 7;16(12):1918-1928
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Absorption, and excretion pathway of gut-derived uremic toxins

Gene SNP Toxins (Basel). 2021 Feb 13;13(2):142
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Remote sensing and signaling: metabolitesas signalsfor 
inter-organcommunication

Nat Rev Nephrol. 2019 May;15(5):301-316



Pathological role of organic anion transporters (OATs)in the 
progression of uremia, atherosclerosis and kidney bone disease.

TherApherDial. 2007 Oct;11 Suppl1:S27-31 
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Indoxyl Sulfate ḶнΦноо ˃ƎκƳ[ 
(N=294)

LƴŘƻȄȅƭ {ǳƭŦŀǘŜ Ҕ нΦноо ˃ƎκƳ[ 
(N=455)

p value

AGE 66.0 (12.4) 67.7 (12.2) 0.0581
Male 217.0 (73.8%) 285.0 (62.6%) 0.0012
STAGE < 0.001

3 216.0 (73.5%) 185.0 (40.7%)
4 78.0 (26.5%) 270.0 (59.3%)

KMUH 749 CKD stage 3-4 patients with pre-ESRD care program

APCN X TSN Dec 7 Sunday Poster No. C0396



Association between circulating free form indoxyl sulfate levels and cognitive function test 
scores in hemodialysisparticipants using linear regression analysis without and with 

adjusted for confounders
Cognitive test Model 1 Model 2

ʲ ŎƻŜŦŦƛŎƛŜƴǘ όфр҈ /Lύp value ʲ ŎƻŜŦŦƛŎƛŜƴǘ όфр҈ /Lύp value
Mini-Mental State Examination -0.97 (-1.56 to -0.37) 0.001* -0.62 (-1.16 to -0.08) 0.023*
Cognitive Abilities Screening Instrument -3.43 (-5.53 to -1.33) 0.001* -1.97 (-3.78 to -0.16) 0.033*
Long term memory -0.22 (-0.42 to -0.02) 0.030* -0.20 (-0.39 to -0.01) 0.036*
Short term memory -0.38 (-0.75 to 0.00) 0.050 -0.13 (-0.47 to 0.21) 0.442
Attention -0.19 (-0.41 to 0.04) 0.104 -0.1 (-0.31 to 0.11) 0.343
Mental manipulation -0.52 (-0.84 to -0.2) 0.001* -0.36 (-0.65 to -0.06) 0.018*
Orientation -0.61 (-1.08 to -0.14) 0.011* -0.41 (-0.87 to 0.04) 0.076
Abstract thinking -0.45 (-0.82 to -0.09) 0.016* -0.19 (-0.51 to 0.14) 0.264
Language -0.35 (-0.56 to -0.13) 0.002* -0.25 (-0.45 to -0.04) 0.018*
Spatial construction -0.53 (-0.92 to -0.15) 0.006* -0.38 (-0.73 to -0.03) 0.034*
Name fluency -0.19 (-0.51 to 0.14) 0.270 0.05 (-0.25 to 0.36) 0.728

Model 1: crude model
Model 2: adjusted model with controlling for age, sex, education level, depression scale, and comorbidities (diabetes 
mellitus, hypertension, coronary artery disease, and cerebrovascular disease), hemoglobin, blood urea nitrogen, Kt/V, 
hemodialysis duration

Sci Rep. 2019 Dec 31;9(1):20388



Association between indole-3 acetic acid and cognitive function test in 
hemodialysis participants using multivariable linear regression analysis

Indole-3 acetic acid
Cognitive test Model 1 Model 2 Model 3
MMSE -1.31

(-2.14, -0.49)
-0.95

(-1.68, -0.22)
-0.90

(-1.61, -0.19)
CASI -4.75

(-7.42, -1.86)
-3.29

(-5.77, -0.82)
-3.29

(-5.69, -0.88)

Model 1 is crude estimation
Model 2 is adjusted for age, sex, education level
Model 3 is adjusted for stepwise procedure selected covariates
In Indole-3 acetic acid analysis: Covariates selection of age, education, hyperlipidemia, albumin, sodium, potassium, 
blood urea nitrogen, and Low-density lipoprotein in MMSE, Covariates selection of age, education, depression scale, 
hyperlipidemia, heart failure, ion calcium, phosphate, magnesium, aluminum, blood urea nitrogen, alkaline phosphatase, 
C-reactive protein, and triglyceride in MoCA, Covariates selection of age, education, hyperlipidemia, diabetes, albumin, 
sodium, potassium, ion calcium, blood urea nitrogen, alkaline phosphatase, total cholesterol in CASI

Neurotoxicology. 2019 Jul;73:85-91



Indoxylsulfate (IS) and p-cresol sulfate (PCS) levels were 
elevated in various brain regions of 5/6 nephrectomy (5/6 NX) 
animals compared with the levels in sham animals

Biomedicines. 2021 Sep 17;9(9):1252
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For circulating metabolites, which factors 
are more important

Gut microbiome ? Or Kidney function?



Kidney Int. 2020 Jun;97(6):1230-1242.


