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Abstract 

 

ThegenusLactobacillusconsistsofGram-positive,non-spore-forming,lacticacid- 

producingbacteriathatinhabithumanandanimalmucosalsurfacesandfermented 

foods.Increasinglystudiedasprobiotics,lactobacillihavebeenassociatedwithbenefitsforguthealth,metabolicandim

muneregulation,andpreventionof gastrointestinaldisorders.Atthesametime,emergingevidencehighlightsstrain- 

specificdifferencesinefficacy,andraresafetyconcerns(e.g.,bacteremia)inimmunocompromisedhosts.Thisreviewsu

mmarisesthetaxonomy,physiology, 

mechanismsofaction,clinicalevidenceandsafetyconsiderationsofLactobacillus.It 

alsoidentifiesgapsintheliteratureandproposesdirectionsforfutureresearch. 

Introduction 

Thehumanmicrobiomehasemergedasamajorfrontierinhealthresearch.Amongthe 

manycommensalbacterialgenera,Lactobacillusholdsaprominentpositionduetoits 

long‐standinguseinfermentedfoodsandasprobioticsupplements.Originallyclassifiedunderalargeheterogeneou

sgenus,recentphylogenomicrevisionshavesplit many formerLactobacillusspecies intonew genera—but 

forsimplicity inthisreview we referbroadlyto“lactobacilli”[6]Pubmed 

 

Thegenitourinarytract,gastrointestinaltract,andoralcavityallcontainlactobacilli. 

Theyundergometabolicbiotransformations,changetheimmunesystem,produce 

lacticacid,andcompetitivelyexcludepathogens.Inrecentyears,theirusehas 

expandedtoincludeimmunemodulation,metabolicdisorders(obesity,type2 

diabetes),andgastrointestinalhealth(diarrhoea,antibiotic-associateddiarrhoea). 

However,thecomplicationsincreasewithourunderstanding:hostcontext,dosage, 

strainspecificity,andsafetyconsiderationsareallcrucial.Thisreviewaimstosynthesisecurrentknowledgeonlactobacil

li:theirbiologyandtaxonomy,mechanisms 

ofbeneficialeffect,evidencefromhumanandanimalstudies,andsafety/tolerance issues. 

 

 

ReviewofLiterature 

TaxonomyandPhysiology 

Historically,thegenusLactobacillusencompassedalargevarietyofspecies;arecent 

taxonomicrevisiondescribed23novelgeneraandanemendedLactobacillusgenus.[6] Pubmed 

LactobacilliareGram-positive,non-spore­formingrods(orcoccobacilli),fermentative (homo-orhetero-
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fermentative)producinglacticacidasthemajorendproduct.They 

thriveinacidicenvironments,oftentoleratelowpH,andproduceantimicrobialsubstances(bacteriocins)andH₂O₂in

somecases. 

 

Pre-clinical Evidence 

Gastrointestinal disorders 

 

Meta-analysishasshownthatprophylacticsingle‐strainLactobacillussupplementation 

duringantibiotictherapyappearstoreducetheriskofantibiotic-associateddiarrhoea.[2] 

NCBIStudiesforHelicobacterpylorieradicationsuggestadjunctiveuseoflactobacillimay 

improveeradicationratesandreduceside-effects(thoughnotuniformlyacrossall strains). 

 

 

 

Metabolic and cardiovascular health 

 

Lactobacillihavebeenevaluatedforweightmanagement,lipid–metabolism 

modulationandcardiovascularriskreduction.Areviewfoundpromiseinlowering 

metabolic-dysfunctionmarkersbuthighlightedheterogeneityandlimited high-quality trials.[3]Functional food 

center 

 

Oral/periodontalhealth 

 

Arecentsystematicreviewexaminedtheeffectoflactobacilliontheperiodontal 

pathogenPorphyromonasgingivalis.Somestrains(e.g.,L.Brevis)showedantimicrobial 

potentialinvitro/animalmodelsandlimitedclinicaltrials.[7] Springer Link 

 

Neurodegenerative/gut-braininterface 

 

AsystematicreviewofLactiplantibacillusplantarum(formerlyL.Plantarum)in 

neuro­degenerativediseasesreportedimprovementsinmotor/cognitivesymptomsin 

animalmodelsandfewhumantrials—butresultsremainpreliminary.City Drive 

SafetyandAdverseEvents 

Whilelactobacilliaregenerallyregardedassafeforthehealthypopulation,thereare 

documentedcasesoflactobacillus‐associatedbacteremiaandsepsis—

especiallyinseverelyimmunocompromisedhosts,ICUpatients,orviacentralvenouscatheters.[4]Pubmed+1A 

reviewhighlightedthatfewprobioticstrains(e.g.,L.RhamnosusGG,L.Plantarum,L. 

Paracasei)weredirectlylinkedviamolecularidentificationtobloodstreamisolateMDPI 

GapsintheLiterature 

 Strainspecificity:benefitsappearhighlystrain-anddose-dependent;generalising 

across“lactobacilli”isproblematic. 

 Long-termoutcomes:themajorityofstudiesareshort-term,havesmallnumbersand 

thusaregenerallyperformedonhealthy,ratherthandiseased,subjects. 

 Mechanismofactionelucidatedinman:theelucidationofmechanismsisperformed in-

vitroandinanimalmodelsbuttherearelimitationstotheextrapolationofthese 

mechanismstoman. 
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 Host-microbiotainteractions:theeffectsofbaselinemicrobiotacompositiononthe 

responsetolactobacilliismuchlesswellinvestigated. 

 Safetyinpopulationsatrisk:moredataisrequiredinpopulationsatrisksuchasinfants, 

theimmunocompromisedandthosewithsignificantco-morbidity. 

Discussion 

Thebodyofevidenceforlactobacillisupportstheirroleasbeneficialcommensal/probioticorganismsundermanycircum

stances—butthepictureismixed andnuanced.Ononehand, 

theirmechanisms—acidification,antimicrobialsecretion, immunemodulationandmetabolic 

impacts—provideplausiblebiologicalbasesfor health-effects.Ontheotherhand,clinical 

translationhasbeenunevenForexample,themeta-analysisonantibiotic-associateddiarrhoeasuggestsa 

protectiveeffectofLactobacillussupplementation.[2]NCBIHowever,heterogeneityinstrain, 

dosageandpatientpopulationlimitsfirmconclusions.Similarly,formetabolichealth 

(weight,lipids)thereviewbyWilliamsetal.Foundencouragingassociationsbut 

emphasisedtheneedformorerandomizedcontrolledtrials.[3]Functional food center 

 

Theoralhealth/periodontaldataarestillemerging,andwhileinvitroresultsshowthat 

certainlactobacillicaninhibitP.Gingivalis,morehumantrialsarenecessarytoconfirmefficacyandsafety.[7]Springer 

LinkTheneurodegenerative-diseaseangleisintriguing—suggestingthe gut–brainaxisasarouteofintervention—

butremainslargelypreclinicalatpresent.City Drive 

 

Safetymustnotbeoverlooked.Althoughrare,lactobacillus-associatedbloodstream 

infectionshaveoccurredinimmunocompromisedindividuals.Thus,blanket“safefor 

all”assumptionsareinappropriate;hostcontextandproductstrainmatters.[4] Pubmed+1 

Fromatranslationalperspective,forlactobacillitomovefrompromisingadjunctsto 

mainstreamtherapeutictools,concertedeffortsareneeded:well-powered,strain- 

specificrandomizedtrialsindefinedpatientpopulations;standardizedreportingofdosage/viability/delivery;andlong-

termfollow‐upforsafetyandefficacy.dosage/viability/delivery;andlong-

termfollow‐upforsafetyandefficacy.Furthermore, 

mechanistichumanstudieslinkingmicrobiomechanges,metaboliteshiftsandclinical 

outcomeswillenhancecredibility. 

 

IntheIndiancontext(e.g.,inSecunderabad/Telangana),wherefermentedfoodsand 

traditionalprobioticpracticesexist,theremaybeopportunitiestointegratelocally appropriatelactobacillus-

basedinterventions—butregulatory,quality-controland indigenousstrainresearchmustbedeveloped. 

Conclusion 

Inconclusion,(inawidemeaning)Lactobacillusgenuswerebacteriawithamply 

prospectintheprobioticandtherapeuticfield.Theirfeaturesandfunctioningfitbeautifullywithdiverseareasofhealth:gut

health,immuneregulation,metabolism homeostasis—

andpotentiallyevenneurologicalhealth.Buttheevidencebase— whilebecomingmorerobust—remainsuneven. 

Keypointsare: 

 

Thebenefitsarestrain‐specific:alllactobacilliarenotequal. 

Theclinicalevidencelookspromising,butitismostlyinsmallstudiesorpreliminary 

Thesafetyisgoodinhealthysubjectsalbeitcautionshouldbeexercisedinhigh-risk populations. 

Furtherworkneedstofocusonstandardizedstraincharacterization,rigoroushuman trials 
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Theyarevaluabletoclinicians,nutritionistsandresearchers—buttheyarenot 

panaceas.Fermentedfoodsmaybebeneficialforconsumersandarangeofprobiotics supplementswithwell-

characterisedstrainsmayalsoofferbenefits–buttheseshould 

comewithclearstrainlabels/viabilitydata/clinicalevidence. 

Ultimately,lactobacilliareanimportantplayerinthenewfieldofmicrobiomescience andhumanhealth—

buttheirbestusewillrequirequalityscience,contextandcaution ininterpretingit. 
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