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Elucidating the Pathophysiology of Anorexia Nervosa through the
Microbiota-Gut-Brain Axis: Development of Novel Nutritional Therapies
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In this study, we investigated the pathophysiology of anorexia nervosa (AN)
from the perspective of the microbiota-gut-brain axis. Animal experiments revealed that a diet
containing acylated acetate increased colonic acetate levels and reduced anxiety-like behavior. An
amino acid-deficient model exhibited hyperactivity and a decrease in neurotransmitter levels in the
serum and brain. Conversely, mice that consumed kestose throughout the three generations showed
increased physical activity and activation of the brain®s reward system. Additionally, our gAN mouse
model demonstrated improvement in anxiety-like behavior with probiotics. Clinical research
indicated that AN patients had not only elevated levels of uremic toxins, but also persistent
abnormalities in the gut microbiota despite weight gain. These findings suggest the necessity of
interventions targeting the gut microbiota for effective treatment.
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Cecal SCFAs levels after being fed an acylated diet.
(mmol/L) Control A group P group B group
PRO 23 = 01 7.9 = 1.2+ 114 = 1.2+ 35 = 06
BUT 28 = 03 151 = 2.9 7.7 = 1.6 18.3 += 3.2+
ACE 216 = 1.4 56.1 = 3.8 26.3 = 2.6 34.1 = 447
Total SCFA 268 * 1.7 79.1 £ 5.5+ 45.5 = 5.2% 56.0 £ 7.5+
Cecal contents from the mice fed control, acetylated (A), propriorylated (P), or
butyrylated (B) diets were collected and then their SCFA levels were measured,
as described in the methods. SCFA, PRO, BUT, and ACE indicate short-chain
fatty acid, propionate, butyrate, and acetate, respectively.
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Comparison of serum uremic toxin levels between patients with ANR and control

AN p- PCS -3
(6) PCS

Clostridium coccoides

participants.
(mg/dl) CON (n = 10) ANR (n = 10)
p-Cresyl sulfate 0.892 + 0.461 2.701 + 0.437*
Indoxyl sulfate 0.092 £ 0.018 0.099 + 0.017
Indole-3-acetic acid 0.0246 + 0.002 0.0325 + 0.002* AN
Phenyl acetic acid 0.0064 + 0.002 0.0142 + 0.002*
Phenyl sulfate 0.0237 + 0.006 0.0176 + 0.005 9 TN
Hippuric acid 0.0367 - 0.014 0.033 + 0.014 dysbiosis
An asterisk indicates a significant difference between the ANR and control group (7)
after the Bonferroni correction, based on the total number of tests ("p = o )
0.0083). Bifidobacterium 1
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