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The prevalence of atopic disorders has risen iuarmparts of the world, including
Asia.This increase coincides with rapid urbanization eeldted lifestyle changes, such as
antibiotic overuse, hyper-hygienic living condit®rclimate change, and air pollution. The
transition from a traditional to Westernized deknown to elicit compositional and
functional shifts in gut microbiota, and is thougttunderlie the pathogenesis of “Western-
lifestyle” diseases in developing societi&darge cohort study involving ethnic minority

Asians migrating from Southeast Asia to the Unii¢ates showed that living in a
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Westernized environment was associated with loggibmicrobiota diversity, native gut
microbiota species and plant-fiber degrading fuorett These changes may be related to loss
of intake of staple plant foods that are ubiquitwua traditional Asian diet or due to an
overall paucity of substrate fibers in a Westerdidest.

The effects of a traditional versus Westernized airegut microbiota and its link to
atopic dermatitis has been described in Africaidean? Epidemiological evidence suggests
that adherence to the traditional Mediterraneahlsiised on a high consumption of fruits,
vegetables, fish and olive oil during pregnaanyg childhood has beneficial effects on
asthma and atopy in children, but results are ednttory.However, gut microbiota and
metabolome studies confirm that high-level consuompdf plant-based foods consistent with
a Mediterranean diet is associated with increaseal-tlegrading microbes and short-chain
fatty acid (SCFA) production in the glinterestingly, Asian migrant children living in the
UK who maintained an exclusive Asian diet were shmaoavhave a lower risk for developing
bronchial hyper-reactivity than those who adopteesWrnized dietary habitdhis
protective effect occurred in a dose-dependent eramonsistent with the positive
correlation between SCFA production and complidacel to a Mediterranean diet or diet
type?

We hypothesize that a traditional Asian diet majue atopy risk. Figure 1 describes
the characteristics of a traditional Asian diet @odsible mechanisms through which anti-
allergenic benefits may be derivddaditional Asian diets vary widely across the oggi
depending on locally available foods (coastal veraland), preparation/cooking methods
and cultural food beliefs. However they can be galhecharacterized by a high intake of
fruits and vegetables, whole grains, legumes, seisgs, soy foods, and herbs and spices; a
moderate intake of fish, poultry, eggs, healthykwog oils, yogurt or functional foods; and a

low intake of meats and sweets. Traditional houkketm@thods using a combination of heat
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treatment (boiling, steaming, stir-frying), mechaaii processing (pounding, soaking),
fermentation, germination or malting are often emgpt to prepare, cook or preserve these
foods. These practices not only reduce phytateecbiaind increase nutrient bioavailability of
plant-based foods, but also reduce the allerggri¢ifood proteins. Communal dining,
eating with hands, serving food on banana leah dxaimboo baskets are other examples of
traditional Asian food cultures that promote enmir@nt microbial exposure, increase gut
microbiome diversity and facilitate immune matusat{hygiene hypothesis).

Another distinct feature of traditional Asian digtghe high intake of soy and soy
products (e.g. tofu, miso, and natto) compared Widditerranean and western diets. Soy
foods are a rich source of prebiotics, probiotics)-animal protein, unsaturated fats, and a
high content of polyphenols thought to have andanrt, anti-inflammatory and anti-allergic
properties. In both human and animal studies, sogumption increased bifidobacteria and
lactobacilli levels, and inhibited potentially patenic enterobacteria populations in the gut.
Soy isoflavones genistein and daidzein have bgeorted to prevent peanut sensitization and
allergy in murine model3Functional foods are also integral to traditioAsian diets.

Kimchi (pickled cabbageyahi (curd or yogurt), as well asmpeh (fermented soybean) are
examples of indigenous fermented foods in Koredialnand the Malay Archipelago,
respectively, that contribute to a diverse, pret probiotic-enriched diet.

Data on gut microbiota profile and dietary patteshshildren in Asian countries is
sparse and mainly derived from Eastern, South-egsiad South Asian populatiofi8In
general, an urban or Westernized diet high in ahpr@eins, sugar and fat is associated with
a Bacteroides-predominant profile. In contrast, a traditionalaidiet is associated with
increasedPrevotella — an ancestral fermenting bacteria adept at congalebohydrate

metabolism and SCFA production. Food allergy, dmatly tree nut and peanut allergy is
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related taBacteroides overgrowth and inversely relatedRoevotella whereas children with
IgE-mediated cow’s milk allergy have a relative atfance oBacteroides.*®

Microbial-derived SCFAs, particularly butyrate, leantrinsic anti-inflammatory and
immunomodulatory effects against atopy. As demaietk by the CHILZand PASTURE
cohort studies, infants with high butyrate levekyavless likely to develop atopic
sensitization whereas in the PATCH and DIABIMMUNIEdies, those with eczema had
reduced butyrate levels. Dietary interventions airaeincreasing SCFA-producing microbial
populations and butyrate concentration presentteasctive strategy for reducing atopy risks.
This can include a high consumption of butyrogesuilbstrates such as resistant starch,
butyrate-containing foods (e.g. ghee or clarifiettér used in South Asian cookinghd live
biotherapeutics. In the PASTURE study, infants whnsumed yogurt (which contains 0.1 g
of butyrate per 100 g of yogurt) and had a higlel®f fecal butyrate at one year of age were
found to be protected against sensitization to faad inhalant allergens at 6 years.

New standards of care for allergy prevention arergmg based on concepts
advocating deliberate allergen exposure to indmceune tolerance. Recommendations
include timely introduction of potentially allergerproteins at 46 months of age, and
dietary diversity for all infants including thoseresk for developing atopy. The latter
promotes gut microbial diversity and increasesateslability of metabolic substrates that
support the preferential growth of SCFA-producipgaes in the infant gut. When new
foods are introduced during the complementary feggeriod, the infant gut microbiota
expands rapidly, which in turn triggers intenseegulatory cell generation or “weaning
reaction”. A missed weaning reaction during thiscal window could result in pathological
imprinting of the immune system and increase hostaptibility to allergic inflammations

later in life.
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Current evidence derived from observational studfés persuasive inferences to
support the diet-microbiota-disease hypothesisbue inherent methodologic limitations for
guiding clinical practice. Well-designed human msntion trials are needed to establish a
causal relationship between diet and atopy ris,taraddress the dose, timing, duration and
frequency of dietary interventions. Future studissg integrative multi-omics approach are
also needed, as individuals with different microbeprofiles and risk phenotypes are likely
to respond differently to a dietary interventioret®r understanding of ancestral gut
microbiota signatures and their relation to nuanal components and host atopy status may
provide opportunities for novel interventions, uning next-generation pre- and probiotic
cocktails to repopulate or preserve the Asian nhicnme. Until sufficient progress in
precision nutrition research has been made, cllijladapted dietary strategies to modulate

childhood gut microbiota may be a rational appraacimitigate atopy risks.
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Figure legends
Figure 1. Characteristics of a traditional Asian det and potential mechanisms for
reducing atopy risk.

SCFA, short-chain fatty acid.
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