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In response to our narrative review, which suggested the use of the glutamatergic n-methyl-D-aspartate (NMDA) receptor antagonist ketamine as a potential treatment for anorexia nervosa (AN) [1], Maria Skokou posed the question whether other glutamatergic medications (e.g., lamotrigine) might be effective in the treatment of eating disorders in general [2]. Therefore, we would like to develop the idea further that the glutamate system might be of relevance for the pathophysiology and the treatment of eating disorders.



Glutamate is the most common neurotransmitter in the central nervous system, as it is present in more than 80% of synapses in the brain. Glutamate unfolds its excitatory effects at synaptic and non-synaptic receptors on the membranes of neuronal and glial cells. Its receptors are important for synaptic transmission, plasticity, and development, learning and memory [3]. They can be categorised into voltage-sensitive ionotropic receptors such as NMDA, kainate, and alpha-amino-3-hydroxyl-5-methyl-4-isoxazole-propionate (AMPA) receptors and ligand-sensitive metabotropic glutamate receptors (mGluRs) [4]. Changes in glutamatergic signalling have been implicated in the pathophysiology of major psychiatric disorders such as depression, schizophrenia and autism spectrum disorder [5]. Glutamate receptors have specifically been suggested to be involved in the development of eating disorder symptoms. NMDA receptors have been implicated in the control of appetite and food preference [6]; and alterations in mGluRs, NMDA and AMPA receptors have been related to addictive behaviours towards food [7,8].



Various drugs and medications influence glutamate signalling including the following: the stimulant modafinil; the anaesthetic ketamine; the anxiolytic and antibiotic drug d-cycloserine; the novel antipsychotic lumateperone, antiepileptic drugs such as lamotrigine and topiramate; the antidementive drug memantine; the anti-craving medication acamprosate (e.g., [9]).



Some of these drugs have been tested in people with eating disorders, e.g., d-cycloserine, which is a partial agonist at the glycine recognition site of the glutamatergic NMDA receptor, as well as topiramate and lamotrigine, which both decrease glutamate release and signalling [10].



For d-cycloserine, we have conflicting results from small studies. Steinglass and colleagues [11] tested the administration of d-cycloserine before meal-exposure in AN. However, caloric intake did not increase. A similar trial by Levinson and colleagues [12] with a one-month follow-up resulted in an increase in body mass index under d-cycloserine compared to the placebo group.



Skokou [2] already mentioned the small case series which tested lamotrigine in people with bulimia nervosa (BN) [13,14], where lamotrigine treatment was associated with reductions in eating disorder symptoms. People with BN often experience problems with their mood, affect and impulsiveness. A recent study showed that the combination of lamotrigine and dialectical behaviour therapy (DBT) helps patients with bulimic-spectrum eating disorders regarding affective lability and impulsive behaviour [15]; in addition, it has been suggested that lamotrigine is helpful in co-morbid bipolar depression in people with BN and binge eating disorder (BED) [16].



However, the currently most promising glutamatergic agent in eating disorders seems to be topiramate. Two independent RCTs [17,18,19] showed superiority of topiramate to placebo in reducing the frequency of binge eating episodes and compensatory measures (e.g., vomiting and use of laxatives) in patients with BN. In BED, a large multi-centre, RCT with 407 patients [20] showed that topiramate significantly reduces binge eating frequency, leads to weight loss and improves BED symptoms compared to placebo. Two smaller RCTs [21,22] yielded similar findings. AN is a contraindication for topiramate though, because it leads to weight loss.



Taken together, we agree with Skokou [2] that the glutamate system might be highly relevant for the treatment of eating disorders. As explained in our previous paper [1], we particularly believe that ketamine might lead to a breakthrough in the pharmacological treatment of AN. Additionally, glutamatergic agents may help with psychiatric co-morbidities of people with eating disorders.
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