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Editorial on the Research Topic
Diets and eating patterns: effects on the immune system and its regulation

Diets and eating patterns have far-reaching impacts on our physical health and wellbeing.
Food intake interferes with a wide variety of physiological processes, including changes in
leukocyte levels, hyperlipidemia, and release of pro- or anti-inflammatory factors, among
others. Therefore, understanding the modulation of the immune system by diet is essential
to maintain physiological homeostasis.

Time-restricted eating, a form of dietary restriction based on intermittent fasting
supporting circadian rhythms, has emerged as a common eating pattern (1). Previous studies
have demonstrated that time-restricted eating confers metabolic benefits, such as reduction
of body weight, adiposity, and insulin resistance (2). In this Research Topic, Song et al.
investigated whether time-restricted feeding (TRF) can improve inflammatory bowel disease
(IBD) in a mouse model. The development of the disease was studied in groups of mice
that followed a fasting-mimicking diet (FMD) or a TRF pattern (6h feeding during the
dark phase). The TRF and FMD groups showed a significant decrease in the disease scores
and reduced systemic and intestinal inflammation. In addition, both groups increased the
number of colonic crypts and reduced histological scores, the percentage of peripheral
and mesenteric lymph node CD4% cells, infiltration of leukocytes, and the presence of
macrophages at the crypt base of the colon. However, the TRF group failed at promoting
regeneration and repair of the intestinal epithelium, as opposed to the FMD group, which
could be the reason behind the moderately better effect of IBD development of FMD over
TREF patterns.

In animal obesity models, myelopoiesis is expanded in the bone marrow, resulting in
increased numbers of circulating monocytes and adipose tissue macrophages (3, 4). Kim
et al. studied the effect of TRF in the hematopoietic stem and progenitor cell niche (HSPC)
in a murine obesity model. After 6 weeks of high-fat diet (HFD), mice could access HFD ad
libitum or on a 10h TRF pattern. These mice were compared to a control group with low-
fat diet (LFD) ad libitum. The authors observed that mice following TRF presented reduced
numbers of monocytes and neutrophils in the bone marrow and circulation. Interestingly,
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B, T, and natural killer (NK) cell circulation levels were unaffected.
Among the network of transcription factors that regulate the
hematopoietic lineages, only Cebpa presented elevated mRNA
expression levels after HFD ad libitum, which TRF normalized.
Consistent with this finding, the elevations in myeloid progenitor
populations inflicted by HFD ad libitum were restored by TRF
intervention. Since normoglycemia was restored to LFD levels
in the TRF groups and increased circulating monocytes and
neutrophils, as well as myelopoiesis (but no lymphocytes), have
been previously observed in diabetic mice (5), Kim et al. argued
that the protective role of TRF may be in part mediated through
lowering HDF-induced hyperglycemia. These findings support
the notion that following circadian rhythms in feed and fast
cycles improves cardiometabolic values and immune regulation of
inflammatory diseases, such as IBD and obesity.

Over the past few decades, the occurrence of obesity and
allergies has risen, and several clinical studies have attempted to
establish a relationship between these two conditions (6). Recently,
it has been discovered that obesity is linked to high levels of
serum IgE (7). Avila Castillo et al. hypothesized that circulating
25(OH)D levels are negatively related to circulating allergen-
specific IgE. They used a population-based cohort study with a
baseline examination of 10.0000 randomly selected participants
from Leipzig (Germany). The visceral and subcutaneous adipose
tissue (VAT and SAT) of a sub-cohort of 1,032 participants was
estimated using MRI, and circulating levels of IgE and 25(OH)D
were measured. They found that participants with higher BMI
presented lower levels of 25(OH)D, as previously reported. In
that respect, a strong intercorrelation between vitamin D receptor
(VDR) gene expression in SAT and VAT and circulating 25(OH)D
was found. However, no connection was found between circulating
IgE and BMI or fat distribution. Thus, more research is needed
to fully understand the molecular mechanisms linking allergy
and obesity.

Proposed in 2014, the Dietary Inflammatory Index (DII)
has emerged as a valuable tool to control diet-modulated
inflammation (8). In this Research Topic, Zhou et al. investigated
the association between the Dietary Inflammatory Index
(DII) and hypertension, a common clinical syndrome where
inflammation plays a pivotal role. In this weighted cross-
sectional study based on the NHANES, 45.023 participants were
included, representing 191 million adults in the United States.
Interestingly, hypertensive participants presented higher values of
DII compared to non-hypertense participants, and as expected,
the Healthy Eating Index (HEI) correlated negatively with DII.
In particular, dietary fiber, vitamin A, beta-carotene, niacin,
and caffeine were the most strongly associated variables with
hypertension. Furthermore, the authors developed a nomogram
model based on key dietary factors to identify hypertension
risk. This model showed favorable discriminatory power,
constituting a promising prevention tool to screen the risk of
developing hypertension.

A suboptimal dietary intake is particularly problematic for
immunocompromised patients since it increases their risk of
suffering metabolic comorbidities. This is the case of patients with
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HIV (67% of whom live in Sub-Saharan Africa). Antiretroviral
therapy on these patients reports limited benefits when they follow
a suboptimal diet. Kiyimba et al. conducted a cross-sectional study
among people living with HIV (PLWH), assessing their dietary and
energy intake and analyzing circulating cardiometabolic factors.
They found that Ugandan PLWH have a high prevalence of
low HDL-c, abdominal obesity, raised fasting blood glucose,
hypertension, and elevated triglycerides, which translate into
a high prevalence of metabolic syndrome. These parameters
can be partially explained by the predominantly carbohydrate-
based food consumed by the cohort, with minimal intake
of fruits and vegetables. Consequently, a high percentage of
participants showed limited intake of Zn and Ca and B
vitamins, which is related to inadequate clinical outcomes of HIV
treatment (9).

In summary, this Research Topic emphasizes the significance of
immunonutrition in mitigating inflammatory diseases by providing
new insights into the impact of nutrition and dietary patterns on
inflammatory and immune conditions.

Author contributions

CT-F: Writing—review & editing. RC: Writing—review &
editing. AO-G: Writing—original draft, Writing—review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This work
was supported by the “Instituto de Salud Carlos III” (ISCIII)
through the project CP20/00060 and PI122/01813 and co-funded
by the European Union (to AO-G), and by the Ministry of
Economy Transformation, Industry, Knowledge, and University
(ProyExcel_00962 to AO-G).

Conflict of interest

The authors declare that the research was conducted
in the absence of any commercial or financial relationships
that could Dbe
of interest.

construed as a potential  conflict

Publisher’s note

All claims expressed in this article are solely those
of the authors and do not necessarily represent those of
those of the publisher,
the editors and the reviewers. Any product that may be

their affiliated organizations, or
evaluated in this article, or claim that may be made by

its manufacturer, is not guaranteed or endorsed by the
publisher.

frontiersin.org


https://doi.org/10.3389/fnut.2023.1305736
https://doi.org/10.3389/fimmu.2022.1054875
https://doi.org/10.3389/fnut.2023.1147407
https://doi.org/10.3389/fimmu.2022.1097228
https://doi.org/10.3389/fnut.2022.976744
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org

Torres-Fuentes et al.

1. Panda S. Circadian physiology of metabolism. Science. (2016) 176:139-
48. doi: 10.1126/science.aah4967.Circadian

2. Schuppelius B, Peters B, Ottawa A, Pivovarova-Ramich O. Time restricted eating:
a dietary strategy to prevent and treat metabolic disturbances. Front Endocrinol. (2021)
12:1-11. doi: 10.3389/fendo0.2021.683140

3. Singer K, DelProposto J, Lee Morris D, Zamarron B, Mergian T, Maley N, et al.
Diet-induced obesity promotes myelopoiesis in hematopoietic stem cells. Mol Metab.
(2014) 3:664-75. doi: 10.1016/j.molmet.2014.06.005

4, Weisberg SP, McCann D, Desai M, Rosenbaum M, Leibel RL, Ferrante AW.
Obesity is associated with macrophage accumulation in adipose tissue. J Clin Investig.
(2003) 112:1796-808. doi: 10.1172/JC1200319246

5. Nagareddy PR, Murphy AJ, Stirzaker RA, Hu Y, Yu S, Miller RG, et al.
Hyperglycemia promotes myelopoiesis and impairs the resolution of atherosclerosis.
Cell Metab. (2014) 17:695-708. doi: 10.1016/j.cmet.2013.04.001

Frontiersin

03

10.3389/fnut.2023.1305736

6. Hersoug LG, Linneberg A. The link between the epidemics of obesity and allergic
diseases: does obesity induce decreased immune tolerance? Allergy. (2007) 62:1205-
13. doi: 10.1111/j.1398-9995.2007.01506.x

7. Carballo I, Alonso-Sampedro M, Gonzalez-Conde E, Sanchez-Castro ], Vidal
C, Gude E et al. Factors influencing total serum IgE in adults: the role of
obesity and related metabolic disorders. Int Arch Allergy Immunol. (2021) 182:220-
8. doi: 10.1159/000510789

8. Shivappa N, Steck SE, Hurley TG, Hussey JR, Hébert JR. Designing and
developing a literature-derived, population-based dietary inflammatory index. Public
Health Nutr. (2014) 17:1689-96. doi: 10.1017/S1368980013002115

9. Fawzi WW, Msamanga GI, Spiegelman D, Wei R, Kapiga S, Villamor
E, et al. A randomized trial of multivitamin supplements and HIV disease
progression and mortality. N Engl ] Med. (2004) 351:23-32. doi: 10.1056/nejmoa0
40541


https://doi.org/10.3389/fnut.2023.1305736
https://doi.org/10.1126/science.aah4967.Circadian
https://doi.org/10.3389/fendo.2021.683140
https://doi.org/10.1016/j.molmet.2014.06.005
https://doi.org/10.1172/JCI200319246
https://doi.org/10.1016/j.cmet.2013.04.001
https://doi.org/10.1111/j.1398-9995.2007.01506.x
https://doi.org/10.1159/000510789
https://doi.org/10.1017/S1368980013002115
https://doi.org/10.1056/nejmoa040541
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org

	Editorial: Diets and eating patterns: effects on the immune system and its regulation
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


