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Editorial on the Research Topic
The innate and adaptive immune system in human urinary system

The urinary, immune, and nervous systems communicate with each other to create an
effective network in a healthy human body. The kidneys and the bladder are known as the
main parts of the urinary system and are joined together via ureters (1-3). The urinary
system maintains homeostasis through the innate and adaptive immune cells (such as
macrophages (M®s)). These immune cells express a wide range of immune biomolecules
including interleukins (ILs) and pattern-recognition receptors (PRRs) e.g., toll-like
receptors (TLRs). Due to this knowledge, microglia as specialized M®s of the central
nervous system (CNS) are effective phagocytotic cells that produce different types of PRRs
such as TLRs. The functions of microglia are regulated by pro-inflammatory and anti-
inflammatory cytokine receptors (4-6). Hence, both the immune and the nervous systems
have a pivotal role in the maintenance of homeostasis in the human urinary system.

Because of the importance of this topic, the editors decided to run the present impactful
Research Topic in the prestigious journal of Frontiers in Immunology. Our purpose was to
collect a treasure trove of strong and useful research studies. Fortunately, we succeeded in
our attempt to collect six thematic publications from 54 international authors.

In a cross-sectional study, Qin et al. investigate the systematic immune-inflammation
index (SII) as a novel inflammatory marker and its association with albuminuria. In this
regard, they obtain the related data including the SIIT and urinary albumin-to-creatinine
ration (ACR) pertaining to 36,463 adults (females=50.96% males=49.04%) during 13 years
between 2005 and 2018 from National Health and Nutrition Examination Survey
(NHANES). A wide range of covariates e.g., race, gender, body mass index (BMI), age,
diabetes, behavioral condition comprising smoking, etc. are included in this study. Their
findings show a positive relationship between SII and enhancement of urinary albumin
excretion among US adults in this survey.
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In another investigation, Wang et al. study the correlation
between the profile of urinary complements in patients with IgA
nephropathy (IgAN) and the associated clinical and pathological
characteristics. This survey was performed over a period of three
years (2019-2022) regarding 213 urine samples taken from 213
individuals (68 individuals were healthy controls, while the
remaining persons were patients with IgAN (n=95) and
membranous nephropathy (MN) (n=68)) at Sichuan Provincial
People’s Hospital, China. Wang et al. focus on urinary
complement proteins. This team demonstrate the presence of 44
complement proteins in patients with I[gAN. They also show that an
unusual increase of complement proteins in patients with IgAN is
in association with renal histological damage, decreased renal
function, and proteinuria. Hence, Wang et al. suggest that the
urinary complement profile could be recognized as a potential
biomarker panel to monitor and treat patients with IgAN.

Park et al. demonstrate the inhibitory effects of lomerizine on
lipopolysaccharide (LPS)-mediated neuroinflammation and tau
hyperphosphorylation through modulating NLRP3, DYRKIA,
and GSK30/8LPS in both in vitro and in vivo conditions.
Lomerizine acts as an L- and T-type voltage-gated calcium
channel antagonist. Microglia as a part of innate immune cells are
activated in CNS through the microbial components e.g., LPS, or
other stimuli including neural damages, injuries, etc. Their findings
show that lomerizine can be recognized as a potential therapeutic
alternative in patients with neuroinflammation- or tauopathy-
related diseases.

Eggers et al. present the effect of a German-licensed vaccine,
Stro Vac® (Strathmann, Hamburg), which is used against recurrent
urinary tract infections (rUTIs). This vaccine is composed of an
adjuvant (aluminum phosphate) and ten heat-inactivated bacterial
pathogens including six different strains of Escherichia coli and one
strain of four different species such as Enterococcus faecalis,
Klebsiella pneumoniae, Morganella morganii, and Proteus
mirabilis. They show that this vaccine is able to activate both the
innate and adaptive immune systems against the etiological agents
of rUTIs.

Seo et al. investigate the potential role of urinary exosomal
microRNA biomarkers as an innovative molecular diagnostic
approach for acute rejection (AR) in kidney transplant recipients
(KTRs). This method is validated through the determination of
urinary exosomal microRNA signatures as novel and non-invasive
biomarkers. In this regard, they study the urinary exosomal
microRNA profiles pertaining to KTRs. The development and
validation of the urinary exosomal microRNA profiles in KTRs is
achieved by studying the published literature, recruitment of
NanoString-based transcriptomics, and public databases. This
team show that the urinary exosomal microRNA signatures could
be recognized as suitable potential biomarkers to detect AR in
KTRs; however, further investigations are needed.

The final article, written by Mazzarino et al., suggests two
therapeutic methods regarding the reduction of chronic vascular
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inflammation (CVI) and lower cardiovascular (CV) pathology in
patients with chronic kidney disease (CKD)-associated DAMPs.
In this regard, the blood samples were taken from patients with
CKD (stage 5). Mazzarino et al. use paquinimod to prevent
calprotectin-TLR4/CD14 interaction in a single DAMP-
targeting strategy, while they recruit soluble TLR2 (sTLR2) to
prevent TLR2-DAMP interaction and CD14-dependent TLRs
activation, and inhibit CD14 co-receptor activities in their
second strategy named the multi-TLR blocking strategy.
Simultaneously, the sTLR2 supports the suboptimal CD14-
independent TLR activation. All in all, the former strategy
decreases the CKD-associated vascular inflammation via
inhibiting a single DAMP’s activity, while the latter strategy
reduces the multiple DAMPs’ activities to decrease the CKD-
associated vascular inflammation.

Replacement of the current antibiotic therapy with effective
preventive procedures such as the consumption of vaccines,
agonists, and antagonists may minimize the global concern
regarding the classic pharmaceutical therapies and the related
threats including the rise of antimicrobial resistance (AMR)
feature, worldwide. Hence, this occurrence may be a promising
alternative (7-10). Indeed, “prevention is better than cure”.

Author contributions

PB: Writing - original draft, Writing - review & editing. CK:
Writing - original draft, Writing - review & editing. EP: Writing —
original draft, Writing — review & editing. AA: Writing - original
draft, Writing — review & editing.

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.

The author(s) declared that they were an editorial board
member of Frontiers, at the time of submission. This had no
impact on the peer review process and the final decision.

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.

frontiersin.org


https://doi.org/10.3389/fimmu.2023.1117995
https://doi.org/10.3389/fimmu.2023.1117995
https://doi.org/10.3389/fimmu.2023.1117995
https://doi.org/10.3389/fimmu.2023.1150940
https://doi.org/10.3389/fimmu.2023.1180785
https://doi.org/10.3389/fimmu.2023.1190576
https://doi.org/10.3389/fimmu.2023.1240679
https://doi.org/10.3389/fimmu.2023.1240679
https://doi.org/10.3389/fimmu.2023.1294869
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

Behzadi et al.

References

1. Bowyer GS, Loudon KW, Suchanek O, Clatworthy MR. Tissue immunity in the
bladder. Annu Rev Immunol (2022) 40:499-523. doi: 10.1146/annurev-immunol-
101220-032117

2. Behzadi P. The role of Toll-like receptor (TLR) polymorphisms in urinary bladder
cancer. Genet Polymorphism Cancer susceptibility (2021), 281-317. doi: 10.1007/978-
981-33-6699-2_9

3. Behzadi P. Toll-like receptor (TLR) polymorphisms in prostate cancer.
Genet Polymorphism Disease: CRC Press (2022) 379-99. doi: 10.1201/
9781003246244-17

4. Colonna M, Butovsky O. Microglia function in the central nervous system during
health and neurodegeneration. Annu Rev Immunol (2017) 35:441-68. doi: 10.1146/
annurev-immunol-051116-052358

5. Behzadi P, Sameer AS, Nissar S, Banday MZ, Gajdacs M, Garcia-Perdomo
HA, et al. The Interleukin-1 (IL-1) superfamily cytokines and their single
nucleotide polymorphisms (SNPs). J Immunol Res (2022) 2022. doi: 10.1155/
2022/2054431

Frontiers in Immunology

03

10.3389/fimmu.2023.1294869

6. Behzadi P, Garcia-Perdomo HA, Autran Gomez AM, Pinheiro M, Sarshar M.
Uropathogens, urinary tract infections, the host-pathogen interactions and treatment.
Front Microbiol (2023) 14:1183236. doi: 10.3389/fmicb.2023.1183236

7. Algammal A, Hetta HF, Mabrok M, Behzadi P. Emerging multidrug-resistant
bacterial pathogens “superbugs™ a rising public health threat. Front Microbiol (2023)
14:1135614. doi: 10.3389/fmicb.2023.1135614

8. Mukherjee S, Patra R, Behzadi P, Masotti A, Paolini A, Sarshar M. Toll-like receptor-
guided therapeutic intervention of human cancers: molecular and immunological
perspectives. Front Immunol (2023) 14:1244345. doi: 10.3389/fimmu.2023.1244345

9. Behzadi P, Ambrosi C, Scribano D, Zanetti S, Sarshar M, Gajdacs M, et al. Current
perspectives on Pseudomonas aeruginosa: epidemiology, virulence and contemporary
strategies to combat multidrug-resistant (MDR) pathogens. Front Microbiol (2022)
13:2870. doi: 10.3389/fmicb.2022.975616

10. Karampatakis T, Tsergouli K, Behzadi P. Carbapenem-resistant Klebsiella
pneumoniae: Virulence factors, molecular epidemiology and latest updates in
treatment options. Antibiotics (2023) 12(2):234. doi: 10.3390/antibiotics12020234

frontiersin.org


https://doi.org/10.1146/annurev-immunol-101220-032117
https://doi.org/10.1146/annurev-immunol-101220-032117
https://doi.org/10.1007/978-981-33-6699-2_9
https://doi.org/10.1007/978-981-33-6699-2_9
https://doi.org/10.1201/9781003246244-17
https://doi.org/10.1201/9781003246244-17
https://doi.org/10.1146/annurev-immunol-051116-052358
https://doi.org/10.1146/annurev-immunol-051116-052358
https://doi.org/10.1155/2022/2054431
https://doi.org/10.1155/2022/2054431
https://doi.org/10.3389/fmicb.2023.1183236
https://doi.org/10.3389/fmicb.2023.1135614
https://doi.org/10.3389/fimmu.2023.1244345
https://doi.org/10.3389/fmicb.2022.975616
https://doi.org/10.3390/antibiotics12020234
https://doi.org/10.3389/fimmu.2023.1294869
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

	Editorial: The innate and adaptive immune system in human urinary system
	Author contributions
	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


