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Editorial on the Research Topic

The link between nutrition and schizophrenia

Schizophrenia is a complex disorder with many potential causes. The literature

suggests a combination of genetic factors and environmental factors such as stress,

diet, physical inactivity and drugs contribute to the development of schizophrenia.

Recently, there have been reports that nutritional factors are important determinants

of mental health (1, 2). It is known that the risk of developing psychosis could be

affected by the composition of diets (3). Moreover, poor dietary practices in patients

with schizophrenia (4–6) could be due to dysregulation of the reward circuitry in the

mesolimbic pathway and cognition segments in the brain (7, 8). This Research Topic

focuses on the relationship between nutrition and schizophrenia that will aid in the

nutritional interventions for the amelioration and treatment of schizophrenia.

DNA methylation is one of the regulatory factors that control gene expression.

DNA methylation of CpG islands leads to gene silencing, whereas hypomethylation of

non-CpG island-associated promoters tends to deregulate gene expression (9, 10). The

findings of Keleher et al. (11) reported that 4,356 genes were differentially expressed

and methylated in response to a high-fat diet. One of these genes is LEP (or OB)

which encodes leptin. This adipose-derived hormone is substantially involved in the

regulation of energy balance and body weight (12). In this Research Topic, Song

et al. reported significantly higher LEP-CpG7, LEP-CpG15 methylation in inpatients

with schizophrenia. In addition, negative correlations were found between LEP-CpG7

methylation and PANSS positive subscore. Furthermore, LEP-mRNA expression was

negatively correlated with PANSS total score and positive subscale. Their results

indicated that leptin, which induces potential hippocampal synaptic neuroplasticity,

could play a great role in the pathophysiology of schizophrenia.
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An increasing body of evidence suggests that the gut

microbiome has a profound impact on the development

and progression of obesity. Dysbiosis, characterized by a

lower diversity and alterations in the composition of the gut

microbiome, is associated with overweight and obesity (13, 14).

Current data suggest that people with severe mental illness

have a markedly high prevalence of obesity than the general

population (15). As such, Tsai et al. observed a significantly

lower richness of gut microbiota at the class level in female

schizophrenia patients with central obesity than in those with

normal weight. These patients also showed lower alpha diversity

at both phylum and class levels. At phylum level, the abundance

of Verrucomicrobia was lower, while reduced abundance of

Akkermansia and increased of Prevotella and Roseburia were

observed at the genus level. Since antipsychotic medications

were reported to contribute to the high prevalence of obesity in

schizophrenia patients (16), their findings suggest the role of the

gender factor in antipsychotic related gut dysbiosis. Meanwhile,

Liang et al. addressed the alteration of microbial enterotypes

in schizophrenia patients with a higher BMI. There were

significant differences in enterotype-Prevotella (P) abundance

between the obese schizophrenia patients and healthy controls.

Proteobacteria and Firmicutes were significantly abundant in

these patients with enterotype-P. Contrastingly, Bacteroidetes

were highly abundant in health controls with enterotype-P.

Their study revealed the enterotype-P might be crucial in a

variety of metabolic pathways. The differences in enterotype-

P abundance indicate disturbances of glucose and lipid

metabolism in the obese schizophrenia patients.

Orexins are hypothalamic neuropeptides that are able to

promote feeding (17), regulate sleep/wake cycles (18) and

autonomic function, such as blood pressure and heart rate (19).

Orexin cells are activated by fasting and low glucose levels, and

drive eating until ingested glucose inactivates them (20, 21).

Patients with schizophrenia had a higher orexin A level, but

the causal linkage remains debatable (22, 23). Therefore, Li

et al. conducted a meta-analysis on the alteration of plasma

orexin-A levels in patients with schizophrenia. However, their

meta-analysis did not show any significant alteration in plasma

orexin-A levels between patients with schizophrenia and healthy

controls. The non-significant results could be attributed to the

small number of studies and sample size, high heterogeneity

across studies and a lacked of detailed information.

Current evidence shows that schizophrenia patients are

likely to be overweight or obese. The larger challenge remains

how to determine the possible links between side effects of

anti-psychotic drugs and poor dietary patterns, and metabolic

syndrome in schizophrenia patients. Due to limited research,

observational, mechanistic and interventional studies are

essential to determine the precision of dietary manipulation in

schizophrenia prevention and management.

Author contributions

The editorial was drafted by PT and further edited by ST

and KS. All authors contributed to the article and approved the

submitted version.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.

References

1. Onaolapo OJ, Onaolapo AY. Nutrition, nutritional deficiencies, and
schizophrenia: An association worthy of constant reassessment.World J Clin Cases.
(2021) 9:8295–311. doi: 10.12998/wjcc.v9.i28.8295

2. Cha HY, Yang SJ. Anti-inflammatory diets and schizophrenia. Clin Nutr Res.
(2020) 9:241–57. doi: 10.7762/cnr.2020.9.4.241

3. Joseph J, Depp C, Shih PB, Cadenhead KS, Schmid-Schönbein G. Modified
Mediterranean diet for enrichment of short chain fatty ccids: Potential adjunctive
therapeutic to target immune and metabolic dysfunction in schizophrenia? Front
Neurosci. (2017) 11:155. doi: 10.3389/fnins.2017.00155

4. Nunes D, Eskinazi B, Camboim Rockett F, Delgado VB, Schweigert Perry ID.
Nutritional status, food intake and cardiovascular disease risk in individuals with
schizophrenia in southern Brazil: a case-control study. Rev Psiquiatr Salud Ment.
(2014) 27:72–9. doi: 10.1016/j.rpsm.2013.07.001

5. Sugawara N, Yasui-Furukori N, Sato Y, Saito M, Furukori H, Nakagami
T, et al. Dietary patterns are associated with obesity in Japanese patients with
schizophrenia. BMC Psychiatry. (2014) 14:184. doi: 10.1186/1471-244X-14-184

6. Ito H, Kumagai T, Kimura M, Koike S, Shimizu T. Dietary intake in body mass
index differences in community-based Japanese patients with schizophrenia. Iran J
Public Health. (2015) 44:639–45.

7. Kapur S. Psychosis as a state of aberrant salience: a framework linking biology,
phenomenology, and pharmacology in schizophrenia. Am J Psychiatry. (2003)
160:13–23. doi: 10.1176/appi.ajp.160.1.13

8. Elman I, Borsook D, Lukas SE. Food intake and reward mechanisms in
patients with schizophrenia: implications formetabolic disturbances and treatment
with second-generation antipsychotic agents. Neuropsychopharmacology. (2006)
31:2091–120. doi: 10.1038/sj.npp.1301051

Frontiers in Psychiatry 02 frontiersin.org

https://doi.org/10.3389/fpsyt.2022.1074120
https://doi.org/10.3389/fpsyt.2022.836896
https://doi.org/10.3389/fpsyt.2022.864951
https://doi.org/10.3389/fpsyt.2022.879414
https://doi.org/10.12998/wjcc.v9.i28.8295
https://doi.org/10.7762/cnr.2020.9.4.241
https://doi.org/10.3389/fnins.2017.00155
https://doi.org/10.1016/j.rpsm.2013.07.001
https://doi.org/10.1186/1471-244X-14-184
https://doi.org/10.1176/appi.ajp.160.1.13
https://doi.org/10.1038/sj.npp.1301051
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Tang et al. 10.3389/fpsyt.2022.1074120

9. Feng. S, Jacobsen. SE, Reik W. Epigenetic reprogramming in plant and animal
development. Science. (2010) 330:622–7. doi: 10.1126/science.1190614

10. Øster B, Linnet L, Christensen LL, Thorsen K, Ongen H, Dermitzakis
ET, et al. Non-CpG island promoter hypomethylation and miR-149 regulate
the expression of SRPX2 in colorectal cancer. Int J Cancer. (2013) 132:2303–
15. doi: 10.1002/ijc.27921

11. Keleher MR, Zaidi R, Hicks L, Shah S, Xing X, Li D, et al. A high-fat diet
alters genome-wide DNA methylation and gene expression in SM/J mice. BMC
Genomics. (2018) 19:888. doi: 10.1186/s12864-018-5327-0

12. Sáinz N, Barrenetxe J, Moreno-Aliaga MJ, Martínez JA. Leptin resistance and
diet-induced obesity: central and peripheral actions of leptin. Metabolism. (2015)
64:35–46. doi: 10.1016/j.metabol.2014.10.015

13. Turnbaugh PJ, Hamady M, Yatsunenko T, Cantarel BL, Duncan A, Ley RE,
et al. A core gut microbiome in obese and lean twins. Nature. (2009) 457:480–
4. doi: 10.1038/nature07540

14. Ridaura VK, Faith JJ, Rey FE, Cheng J, Duncan AE, Kau AL, et al. Gut
Microbiota from twins discordant for obesity modulate metabolism in mice.
Science. (2013) 341:1241214. doi: 10.1126/science.1241214

15. Afzal M, Siddiqi N, Ahmad B, Afsheen N, Aslam F, Ali A, et al.
Prevalence of overweight and obesity in people with severe mental illness:
Systematic review and meta-analysis. Front Endocrinol (Lausanne). (2021)
12:769309. doi: 10.3389/fendo.2021.769309

16. Allison DB, Newcomer JW, Dunn AL, Blumenthal JA, Fabricatore AN,
Daumit GL, et al. Obesity among those with mental disorders: a National
Institute of Mental Health meeting report. Am J Prev Med. (2009) 36:341–
50. doi: 10.1016/j.amepre.2008.11.020

17. Sakurai T, Amemiya A, Ishii M, Matsuzaki I, Chemelli RM, Tanaka H,
et al. Orexins and orexin receptors: a family of hypothalamic neuropeptides and
G protein-coupled receptors that regulate feeding behavior. Cell. (1998) 92:573–
85. doi: 10.1016/S0092-8674(00)80949-6

18. Lee MG, Hassani OK, Jones BE. Discharge of identified
orexin/hypocretin neurons across the sleep-waking cycle. J Neurosci. (2005)
25:6716–20. doi: 10.1523/JNEUROSCI.1887-05.2005

19. Plazzi G, Moghadam KK, Maggi LS, Donadio V, Vetrugno
R, Liguori R, et al. Autonomic disturbances in narcolepsy.
Sleep Med Rev. (2011) 15:187–96. doi: 10.1016/j.smrv.2010.0
5.002

20. Yamanaka A, Beuckmann CT, Willie JT, Hara J, Tsujino N, Mieda M, et al.
Hypothalamic orexin neurons regulate arousal according to energy balance in
mice. Neuron. (2003) 38:701–13. doi: 10.1016/S0896-6273(03)00331-3

21. Burdakov D, Gerasimenko O, Verkhratsky A. Physiological changes
in glucose differentially modulate the excitability of hypothalamic melanin-
concentrating hormone and orexin neurons in situ. J Neurosci. (2005) 25:2429–
33. doi: 10.1523/JNEUROSCI.4925-04.2005

22. Chien YL, Liu CM, Shan JC, Lee HJ, Hsieh MH, Hwu HG, et al. Elevated
plasma orexin A levels in a subgroup of patients with schizophrenia associated
with fewer negative and disorganized symptoms. Psychoneuroendocrinology. (2015)
53:1–9, doi: 10.1016/j.psyneuen.2014.12.012

23. Chen PY, Chang CK, Chen CH, Fang SC, Mondelli V, Chiu CC, et al.
Orexin-a elevation in antipsychotic-treated compared to drug-free patients with
schizophrenia: a medication effect independent of metabolic syndrome. J Formos
Med Assoc. (2022) 121:2172–81. doi: 10.1016/j.jfma.2022.03.008

Frontiers in Psychiatry 03 frontiersin.org

https://doi.org/10.3389/fpsyt.2022.1074120
https://doi.org/10.1126/science.1190614
https://doi.org/10.1002/ijc.27921
https://doi.org/10.1186/s12864-018-5327-0
https://doi.org/10.1016/j.metabol.2014.10.015
https://doi.org/10.1038/nature07540
https://doi.org/10.1126/science.1241214
https://doi.org/10.3389/fendo.2021.769309
https://doi.org/10.1016/j.amepre.2008.11.020
https://doi.org/10.1016/S0092-8674(00)80949-6
https://doi.org/10.1523/JNEUROSCI.1887-05.2005
https://doi.org/10.1016/j.smrv.2010.05.002
https://doi.org/10.1016/S0896-6273(03)00331-3
https://doi.org/10.1523/JNEUROSCI.4925-04.2005
https://doi.org/10.1016/j.psyneuen.2014.12.012
https://doi.org/10.1016/j.jfma.2022.03.008
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	Editorial: The link between nutrition and schizophrenia
	Author contributions
	Conflict of interest
	Publisher's note
	References


