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Editorial on the Research Topic

Effects of medicinal homologous foods on immunity through
intestinal flora
The human gastrointestinal tract harbours a complex community of microorganisms,

called gut microbiota, that includes bacteria, fungi, virus, archaea and protozoa (1). Bacteria

predominate in human gut microbiota, comprising over 2000 species and 9.9 million

microbial genes (1). There are 50 bacterial phyla identified in gut microbiota, of which

Firmicutes and Bacteroidetes are most abundant, accounting for approximately 90% of total

microbiota (2). Gut microbiota develops dynamically from birth to childhood, becoming

relative stable during adulthood. Many factors, such as host genetics, geographical location

and antibiotic treatment, regulate the composition of gut microbiota. Diet is considered as a

predominant influence on gut microbiota: mice fed with a high-fat-diet (HFD) undergo a

composition change of gut microbiota after 24hours. Gut microbiota has co-evolved with

humans over thousands of years and forged a mutually beneficial relationship. It has been

shown to have multiple functions in the maintenance of the intestinal mucosal barrier,

digestion of complex nutrients such as dietary fibres and synthesis of metabolites (e.g.

short-chain fatty acids - SCFAs), inhibition of growth of pathogenic bacterial species,

regulation of intestinal and systemic immune homeostasis, modulation of intestinal and

systemic hormonal responses, and elimination of exogenous drugs/toxins. Dysbiosis,

characterized by an imbalance of microbial composition and a decrease in microbial

diversity of gut microbiota, is associated with various types of diseases, including metabolic,

neurodegenerative and mental disorders (1, 2).

The term ‘medicinal homologous foods’ (MHF) refers to a group of natural products,

particularly herbal materials, that can be consumed as foods and as medicine when treating

human diseases. Numerous MHF have been documented in ancient medicinal books and

used over thousands of years in China. MHF have demonstrated capacity against oxidative

stress, inflammation and metabolic problems. Due to multiple ingredients in MHF, it is

surmised that the beneficial effects of MHF involve complicated molecular mechanisms.

Recently, many studies have shown that MHF regulate gut microbiota homeostasis. In this

Research Topic, we aim to collect recent progress in understanding the functional link

between MHF and gut microbiota and share this updated research with the scientific
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community. This Research Topic encompasses four review papers

and three research papers.

Obesity is defined as a body mass index ≥30 and affects

approximate ly 770 mi l l ion adul t s g loba l ly (ht tps : / /

www.worldobesity.org/about/about-obesity/prevalence-of-obesity). The

significant increase in prevalence of obesity in the last three decades is

primarily associated with lifestyle trends, particularly the increased intake

of high-fat fast foods. A fat-enriched diet can alter the composition of gut

microbiota and its transcriptome (3). Obesity is a major risk factor for

metabolic disorders, such as type 2 diabetes. Li et al. investigated the

therapeutic effect of walnut peptide (WP), a small molecule isolated from

oil-extracted walnut meal, and found thatWP treatment decreased body

weight, reduced liver lesion and adipocyte volume, suppressed

inflammation, and repaired the intestinal mucosal barrier in HFD fed

mice. The authors also reported that WT treatment modulated the

diversity and structure of intestinal microbiota and regulated the

production of microbial metabolites such as SCFAs. Su et al. discussed

the beneficial effects of Astragali Radix, a herb used prevalently in

traditional Chinese medicine (TCM), against type 2 diabetes. Astragali

Radix can regulate the abundance of SCFA-producing and

inflammation-associated bacteria in mice with cisplatin-induced liver

injury. In type 2 diabetic mice, Astragali Radix can control body weight

and blood glucose via improvement of the abundance and diversity of

gut microbiota. Various Astragali Radix-containing TCM formulas also

show capacity against type 2 diabetes via the reversal of intestinal

dysbiosis and the regulation of microbial metabolite production. These

protective effects are further replicated in the treatment of type 2 diabetes

with active compounds ofAstragali Radix. Obesity is also associated with

age-related macular degeneration (AMD), a metabolic retinal disorder

that currently affects over 200 million individuals globally. Previous

studies have shown that the pathogenesis and progress of AMD are

connected with diet and gut microbiota (4). Cao et al. examined the

therapeutic potential of Qijudihuang pill (QP), a widely used TCM, for

AMD. The authors found that QP treatment decreased local and

systemic lipid levels, increased antioxidant activities and inhibited

inflammation in mice fed with HFD. QP treatment also reversed

major HFD-induced changes in abundance, diversity, structure and

metabolic pathways of gut microbiota, returning them to characteristics

of control mice fed with a normal diet.

Inflammatory bowel disease (IBD) is a complex immune intestinal

disorder, associated with environmental and genetic risk factors (5).

Animal models have demonstrated that gut microbiota is essential for

the development of IBD. IBD patients have decreased biodiversity and

altered abundance of some phyla/classes/species, resulting in loss of

intestinal barrier integrity, inflammation, inappropriate immune

response and altered microbial metabolic pathways, which

contribute to IBD pathogenesis (5). Houttuynia cordata thumb

(HC), a member of the Saururaceae family, has been widely used in

TCM to treat inflammatory disorders. Wang et al. discussed the

therapeutic effects against IBD by HC ingredients andHC-based TCM

formula. The authors gave examples that essential oils, polysaccharides

and flavonoids from HC alleviated IBD symptoms via regulating gut

microbiota, modulating immune response and maintaining intestinal

mucosal barrier integrity.
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This Research Topic also collected papers covering mediation of

MHF ingredients in immune-associated disorders. Hu et al. reviewed

literature of functional properties and underlying mechanism of

curcumin, a predominant active compound of Curcua longa

rhizome. The authors demonstrated curcumin functions against

oxidative stress, inflammation and apoptosis via regulating the

NRF2, NF-kB, PI3K and JAK pathways. Wang and Hu also

reviewed literature about the protective effects of polyphenols

against osteoporosis, a common metabolic bone disorder.

Dysregulation of gut microbiota is associated with increase

inflammation and bone resorption, contributing to formation and

progression of osteoporosis. Polyphenols can enhance bone

formation, alleviate inflammation and treat osteoporosis possibly in

part by regulating gut microbiota homeostasis and bacterial metabolite

production. Zuurveld et al. investigated the effects of milk

oligosaccharides (2’-fucosyllactose, 2’FL and 3-fucosyllactos, 3FL) in

suppression of ovalbumin-induced allergy in vitro and in vivo. The

authors demonstrated that 2’FL and 3FL differentially modulated

ovalbumin-induced immune activation in vitro, which functionally

collaborated with butyrate. 2’FL or 3FL-containing diet altered the

serum immunoglobulin levels and the T cell populations in mesenteric

lymph nodes and increased production of cecum SCFAs in

ovalbumin-allergic mice, when compared to untreated controls.

In summary, MHF have shown beneficial effects in prevention

and treatment of various disorders in humans, involving multiple

functional compounds and signalling pathways. This Research

Topic collection provides a platform for exchange of recent

developments in this area and facilitates further development of

new treatment with MHF for a wide range of human diseases.
Author contributions

ZT: Writing – review & editing. KG: Writing – review & editing.

XZ: Writing – review & editing. XS: Writing – review & editing,

Writing – original draft.
Acknowledgments

We are grateful to all the reviewers for their effort to assess these

manuscripts for this Research Topic collection. Research in XS’ group

was supported by the Locus Scholarship Program of Hunan Province,

China (2019-23 to XS), the TENOVUS Scotland (S20-02 to XS), the

Chief Scientist Office/the RSMacdonald Charitable Trust (SNRF2021

to XS) and the Sight Research UK (SAC037 to XS).
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.
frontiersin.org

https://www.worldobesity.org/about/about-obesity/prevalence-of-obesity
https://www.worldobesity.org/about/about-obesity/prevalence-of-obesity
https://doi.org/10.3389/fimmu.2023.1305656
https://doi.org/10.3389/fimmu.2023.1243834
https://doi.org/10.3389/fimmu.2023.1274401
https://doi.org/10.3389/fimmu.2023.1306375
https://doi.org/10.3389/fimmu.2023.1233652
https://doi.org/10.3389/fimmu.2023.1285621
https://doi.org/10.3389/fnut.2023.1305833
https://doi.org/10.3389/fimmu.2023.1358254
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org


Tan et al. 10.3389/fimmu.2023.1358254
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated
Frontiers in Immunology 03
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. Thursby E, Juge N. Introduction to the human gut microbiota. Biochem J (2017)
474(11):1823–36. doi: 10.1042/BCJ20160510

2. Adak A, Khan MR. An insight into gut microbiota and its functionalities. Cell Mol
Life Sci (2019) 76:473–93. doi: 10.1007/s00018-018-2943-4

3. Greiner T, Bäckhed F. Effects of the gut microbiota on obesity and glucose
homeostasis. Trends Endocrinol Metab (2011) 22(4):117–23. doi: 10.1016/
j.tem.2011.01.002
4. Cao Y, Li Y, Gkerdi A, Reilly J, Tan Z, Shu X. Association of nutrients,
specific dietary patterns, and probiotics with age-related macular degeneration.
C u r r M e d C h e m ( 2 0 2 2 ) 2 9 ( 4 0 ) : 6 1 4 1 – 5 8 . d o i : 1 0 . 2 1 7 4 /
0929867329666220511142817

5. Lee M, Chang EB. Inflammatory bowel diseases (IBD) and the microbiome—
searching the crime scene for clues. Gastroenterology (2021) 160(2):524–37.
doi: 10.1053/j.gastro.2020.09.056
frontiersin.org

https://doi.org/10.1042/BCJ20160510
https://doi.org/10.1007/s00018-018-2943-4
https://doi.org/10.1016/j.tem.2011.01.002
https://doi.org/10.1016/j.tem.2011.01.002
https://doi.org/10.2174/0929867329666220511142817
https://doi.org/10.2174/0929867329666220511142817
https://doi.org/10.1053/j.gastro.2020.09.056
https://doi.org/10.3389/fimmu.2023.1358254
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

	Editorial: Effects of medicinal homologous foods on immunity through intestinal flora
	Author contributions
	Acknowledgments
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


