Imperial College
London

The effect of L-cysteine on appetite in humans

Amin A, Agahi A, Martin NM, Ghatel MA, Bloom SR & Murphy KG
Section of Investigative Medicine, Imperial College London, London, UK

Background

*High protein diets suppress appetite and facilitate weight loss, but are
difficult to adhere to'-3.
‘Understanding mechanisms by which protein suppresses appetite may
establish targets for more acceptable interventions to treat or prevent
obesity.
*The amino acid products of protein digestion may be sensed to drive
satiety.
Amino acid sensing receptors (CaR, T1R1/T1R3 and GPRCG6A) identified.
*Previous work has investigated the effect of specific amino acids acting as
ligands for these receptors on food intake in rodents.
*[-cysteine activates all 3 receptors4°.
Diets rich in whey protein (containing high levels of L-cysteine):
o More satiating’
o Suppress circulating levels of the orexigenic hormone ghrelin to a
greater extent, than other types of proteind
* Pilot studies suggested L-cysteine can reduce food intake In rodents, and
that this effect is at least partly mediated by a reduction in circulating
ghrelin levels.

Hypothesis and Aim

Hypothesis
« |L-Cysteine can suppress appetite in humans.

Aim
« To determine subjective measures of appetite using visual analogue scales
(VAS) following a dose of L-cysteine

Methods

Study participants:

*Healthy male (n = 2, 1 Caucasian, 1 South Asian) and female (n =5, all
Caucasian) subjects with a mean (£SD) age of 35.9 &= 10.9 years and BMI of
23.7 = 4.3 kg/m? who were weight stable for the 3 months before recruitment

Study design:

Participants were studied in a single-blinded crossover fashion. They
received one of the following at each study visit: cysteine 0.07g/kg, glycine
0.07g/kg or vehicle. Glycine was used as a negative control as it was found
not to reduce food intake Iin rodent models. Blood samples for gut hormone
analysis and VAS for assessment of hunger and fullness were collected at 15
min Intervals starting at t=-15min for 2.5 hrs after dosing.

L-cysteine suppresses ghrelin release
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Figure 1. Change In plasma ghrelin following oral ingestion of vehicle,
0.07g/kg glycine, 0.07g/kg L-cysteine (n=7) *p<0.05

L-cysteine suppresses appetite
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d) How pleasant would it be to eat?
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Figure 2. Visual analogue scales and area under the curve following
Ingestion of vehicle, 0.07g/kg L-cysteine or 0.07g/kg glycine (n=7) *p<0.05

Discussion

L-cysteine can pharmacologically reduce appetite

Currently unclear whether this pharmacological effect represents a
physiological role

At physiological concentrations, cysteine, may act in concert with other L-
amino acids, to mediate protein-induced satiety.

The mechanism by which cysteine reduces appetite remains unclear, but
may Involve a suppression of ghrelin release.

Pre-clinical studies using knockout mice or pharmacological antagonists are
required to determine the receptors involved in protein and amino acid-
iInduced satiety, and the mechanisms by which this process occurs.
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