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Short Short chainchain fattyfatty acid (SCFA) exchange acid (SCFA) exchange 

acrossacross the the liverliver and gutand gut
ImplicationsImplications for research for research onon prebioticsprebiotics



Health claimsHealth claims

It’s all about fibres!



Scientific literatureScientific literature



EffectsEffects of SCFAof SCFA

Clinical applications

Ulcerative colitis

Short bowel syndrome

Diversion colitis

Colon carcinogenesis

Etc. etc.
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Bergman, Physiological reviews, 1990

ParadoxParadox

High systemic SCFA concentrations are toxic!
< 5% in faeces

Surplus:

Portal release

~70-90%  
metabolized
directly

??



AimAim

Clarify interorgan SCFA exchange 

across gut and liver in humans with

normal liver function



FermentationFermentation processprocess

Bacterial
hydrolases

+ H2O SCFAs + CO2 + gas + energy

Anaerobic
bacteria

Topping Phys Rev 2001

Colon



FermentationFermentation processprocess

Bacterial
hydrolases

+ H2O SCFAs + CO2 + gas + energy

Anaerobic
bacteria

Topping Phys Rev 2001

Colon



FermentationFermentation processprocess

Bacterial
hydrolases

+ H2O SCFAs + CO2 + gas + energy

Anaerobic
bacteria

Topping Phys Rev 2001

Colon

6 Acetate : 2 Propionate : 1 Butyrate



MaterialsMaterials & & MethodsMethods

12 patients undergoing upper abdominal surgery

Fasted state

Blood sampling: radial artery, portal and hepatic vein

Blood flow measured with Duplex

Analyzing blood samples with LC-MS system



MaterialsMaterials & & MethodsMethods

Flux = AV difference x plasma flow
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Liver flux = splanchnicus flux – PDV flux



ResultsResults

22.5 (6.6) U/LAST

29.6 (22.5-40.0)BMI (kg/cm 2)

91.6 (63-134)Weight (kg)

62.5 (51-76)Age (years)

9/2/1Adenoca liver/ adenoca PDV/ benign

9/3Male/Female

Median (range)Parameter

Table 1. Patient Characteristics
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◊ indicates fluxes that are not significantly different from zero. ND: not 
detectable. 

0.0 (0.2) ◊-6.8 (1.8)6.8 (1.9)Propionate

1.4 (1.2) ◊-10.9 (3.6)12.3 (3.8)Acetate

0◊-1.3 (0.9) ◊1.3 (0.9) ◊Butyrate

Splanchnic
(µmol/kg/h)

Liver
(µmol/kg/h)

PDV
(µmol/kg/h)

Table 2 Organ Flux of Short Chain Fatty Acids
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R2 = 0.92



ConclusionConclusion

� First in vivo study that quantifies SCFA exchange

� PDV flux balances liver flux for acetate, propionate
and butyrate

�Splanchnic flux equals zero for acetate, propionate and 
butyrate

� Intestinal release

� Efficient uptake by liver



Future perspectivesFuture perspectives

� SCFA metabolism in patients with:

� liverfailure

�ulcerative colitis

�partial colectomy

� Intervention with butyrate enema and prebiotics



QuestionsQuestions


