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BACKGROUND

RESULTS:

• The NMDA receptor plays a central role in cognition,

○ Patient characteristics:

memory and emotional processing

[1]

There was no significant differences between groups at baseline in terms of BMI, gender, age, education or native English speakers

• There is increasing evidence that the NMDA receptor may

provide a therapeutic target for mood disorders & other
[2]
psychiatric conditions

○ Facial Emotional Recognition Task (FERT): participant categorises the emotion on faces appearing on the screen

The D-alanine group was faster than placebo to respond to faces of fear, surprise and anger (B). There was no significant effect for
either amino acid on accuracy identifying facial expression (A) *p<.05

• D-amino acids, including D-serine and D-alanine, are found

endogenously in the brain and act as co-agonists of the
NMDA receptor
• Furthermore, disruption to neural amino acid metabolism

has been implicated in mood disorders

[3]

• A previous study (Levin et al 2015) has shown a single dose

of oral D-serine in healthy adults reduces subjective feel[4]
ings of sadness & anxiety, and improves attention
• However the effects of D-alanine on humans in a single

dose have yet to be characterised
• D-alanine arises from the breakdown of host gut microbes

and concentrates in the pituitary[5]; there is evidence of an
association between D-alanine & the neuroendocrine
[6]
stress axis, and this axis is implicated in mood disorders
• Therefore, there is an emerging role for D-amino acids in

modulating emotional & cognitive processing, but this role
needs further exploration

○ Emotional Categorisation Task (ECAT): participant categorises words as either having a ‘positive’ or ‘negative’ valence

Both D-alanine and D-serine groups were more accurate than placebo at categorising words (A). The D-alanine group was faster
+
than placebo for words of negative valence (B), and trending for all words regardless of valence (C) *p<.05; **p<.01; <.1

• Computerised emotional and cognitive battery tests have

been used to show an effect with psychiatric medications
(such as SSRIs) after a single dose, before any symptomatic
[7]
effect —this approach provides a method to investigate
potential effects of novel drugs

AIM:
To explore the effects of a single dose of D-serine
and D-alanine on emotional processing, cognition
and cortisol levels in healthy human volunteers

METHODOLOGY:
Design:
The study was a two-arm, double-blind, randomised, parallel,
placebo-controlled study
• 63 adults (aged 18-55) were randomly allocated to receive

placebo (N=21), D-alanine (N =22) or D-serine (N=20)

○ Emotional Recall Task (EREC): participant free-recalls words from ECAT

The D-alanine group showed a trend towards more words recalled than placebo,
with no significant interaction for emotional valence of the words (not shown)
○ Emotional Recognition Memory Task, Attentional Dot-Probe Task & N-Back Task

There was no main effect for group on accuracy or speed
○ Salivary cortisol

Cortisol significantly decreased 1hr post-treatment in all groups (A), with no
differences between groups. No inter actions were observed when individual
cortisol concentrations were expressed as a ratio over baseline ***p<.01

• Sample size and dosage was justified from prior studies[8}

Method:

CONCLUSION

• A single dose of amino acid (60mg/kg) or placebo (Stevia

sweetener) was administered as a drink
• After two hours, participants completed a computerised

battery of tests in the following order: FERT, ECAT, Attentional Dot-Probe, EREC, EMEM & N-Back task
• Saliva samples (for cortisol analysis) and mood question-

naires (BDI, STAI, POMS, PANAS & BFS) were collected at
baseline before the drink, and hours 1,2 and 4 post drink.
Analysis:

This study is the first to suggest that D-alanine may modulate cognitive processing after a single dose
• D-alanine appeared to subtly increase accuracy to classify emotional words, with a trend for improved subsequent recall, and

reduced speed to respond to facial expressions and words specifically with a negative valence
• This finding may reflect a negative bias or a cognitive enhancing effect that is most prominent in negative stimuli that are inher-

ently more ambiguous
• Comparing acute vs chronic effects of D-alanine may be of interest—some antidepressants, such as citalopram, acutely show a

paradoxical increase in the processing of negative stimuli, an effect reversed with chronic use [9]
• The lack of effect in other tasks may reflect a ceiling effect, which has been observed in other antidepressant studies with the

EMEM, Dot-probe and N-back[10] - further studies using cognitive assessments with greater sensitivity would provide clarity

• Data was analysed using SPSSv21

• The lack of effect on cortisol likely reflects the insensitivity of the assay relative to interpersonal variation

• Baseline characteristics and all other measures where ana-

• The lack of findings for D-serine contrasts the 2015 Levin study, and may reflect differences in methodology where Levin et al

lysed by mixed-design ANOVA, with group as betweensubject factor
• Significant interactions were explored using Bonferroni-

corrected pairwise comparisons

used different battery tests and a cross-over design
• Future studies considering chronic D-amino acid regimes and its effect in healthy participants versus those with psychiatric con-

ditions (where there may be a more prominent deficit in amino acids) may help elucidate physiological relevance and therapeutic potential

• P <0.05 denotes statistical significance, and marginal differ-

ences with p-value <0.10 were also reported
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