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Quantification of bacterial lipids produced by the gut
microbiota: role in visceral pain

Analysis workflow
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Conclusion and Perspectives

Contact : anaelle.durbec@inserm.fr

What about IBS humans ?

Lipidic extraction 
in feaces

(SPE or dilution)

43 IBS-D

1290 Infinity – G6460 QqQ, Agilent

Nexera X2– LCMS 8060, Shimadzu

Visceral pain
Fonctional
dysbiosis? Visceral

hypersensitivity
Dysbiosis

C14AsnGABA 
treatment

L. murinus C14AsnGABA
C12AsnGABA

Column: C18 CSH, Waters
Solvent A: H2O, 0.1% formic acid
Solvent B: ACN, 0.1% formic acid
Flow rate: 100 µL/min

Column: BEH C18, Waters
Solvent A: H2O, 0.1% formic acid 
Solvent B: ACN, 0.1% formic acid
Flow rate: 500 µL/min

 Lipoaminoacids and GABA-Lipopeptides
analysis – UHPLC-MS/MS

Trace 1300, Thermo

Column: Stabilwax-DA, Restek
Mobil phase: Hydrogen
Flow rate: 1,5 mL/min

 Short-chain fatty acids analysis – GC-FID

 Bile acids analysis – UHPLC-MS/MS

Chronic abdominal pain associated with transit 
modification and alteration of the quality of life

Comorbidity : stress, anxiety and depression aggravates 
and induces symptoms of IBS

5-10 % of the world's population affected

18 HV

30 min – 3x/day

18 days ♀

GABA-lipopeptides decreased visceral pain in 
IBS mouse model → C14asnGABA treatment 

decreases visceral sensitivity

C14AsnGABA

Short-chain fatty acids results
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Lipoaminoacids results
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Propionic acid
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Isobutyric acid
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Valeric acid
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Isovaleric acid
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hexaenoic acid
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Butyric acid
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C12Arg
C12Asn
C12Asp
C12Glu
C12His
C12Ile
C12Lys
C12Trp

C12Val
C14Asn
C14Glu
C14Lys
C14Phe
C15Asn
C16Asn

GABA-Lipopeptides results 1 Bile acids results

Is there a link between visceral pain and functional dysniosis ?

No differences 
between HV and IBS-

D for the SCFA and 
LpAA metabolites
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Altered quality of social life

Impairment of the microbiota-gut-brain axis

Increase of visceral sensitivity and taxonomic dysbiose of prenatal stressed mice offspring

Visceral motor response

Analysis of lipopeptides : GABA-lipopeptides produced 
by L.murinus are decreased in IBS mouse model 

L. murinus

C14AsnGABA
C12AsnGABA

Analysis of bacterial lipids in human cohort:

GABA-Lipopeptides, lipoamino acids, short-

chain fatty acids and bile acids

15 (75) 32 (78) Female, N (%)

31.9 ± 12.1 29.6 ± 8.6 Age, mean ± SD

7 (16) Mild IBS, N (%)

75<IBS-SSS<149

18 (42) IBS-moderate, N (%)

150<IBS-SSS<299

18 (42) IBS-severe, N (%)

IBS-SSS>300

Guy BoeckxstaensChloé Melchior

GABA-Lipopeptides
quantity is 

decreased and  
inversely correlated 
to visceral pain in 

IBS patient

No differences between IBS and HV for 
primary bile acids and most of 

secondary bile acids

β-cholic acid quantity is correlated to 
abdominal pain in IBS patient 

Omega-MCA is 
decreased in IBS 
patients HOWEVER it is 
a molecule found in 
the mouse and not in 
the human
Let’s have a closer look 
on the chromatogram.. 

Unknown

wMCA
aMCA

bMCA

Standards Sample

Hypothesis
Unknown is 3β-cholic acid ?

=> analyse of samples with a 
high resolution mass 

spectrometer (UHPLC-
Exploris240, ThermoFisher) 
and with adaptated gradient 

to validate the compound

3b-CA
wMCA

aMCA bMCA

3b-CA standard

Standards

Sample
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?
EIC : m/z 407.3

Synchronisation Mating Prenatal
stress

D0 Weaning

Birth

Offspring

D21D6 D13 D18

Increase of the visceral sensitivity when
L.murinus quantity decreases

L. murinus

?

EIC : m/z 407.2795

80 IBS 
(30D, 20M, 30C)

20 HV

 Analysis of SCFA, LpAA, GABA-Lipopeptides, bile 
acids on diarrhea, constipated and mixed patients

 Addition of oxo-LCA to the bile acids quantification

 Study of the taxonomic dysbiose

Abbreviations

IBS-D : Intestinal bowel syndrom – Diarrhea
HV : healthy volunteers
LpAA : Lipoaminoacids
SCFA : Short chain fatty acids
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