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INTRODUCTION

eaky gut, also known as increased intestinal

permeability,is a digestive condition in which

bacteria and toxins are able to "leak"through the

intestinalwall.Thewallsoftheintestinesactasbarriers,

controlling what enters the bloodstream to be

transportedtoourorgans.Smallgapsintheintestinal

wallcalledtightjunctionsallow waterandnutrientsto

pass through,while blocking the passage ofharmful

substances.Intestinalpermeabilityreferstohow easily

substancespassthroughtheintestinalwall(Camilleri,

2019).

Whenthetightjunctionsofintestinalwallsbecome

loose,the gutbecomes more permeable,which may

allow bacteriaandtoxinstopassfrom thegutintothe

bloodstream.Whenthegutis"leaky"andbacteriaand

toxinsenterthebloodstream,itcancausewidespread

inflammationandpossiblytriggerareactionfrom the

immunesystem (Muetal.,2017).

A proteincalledzonulinisaknownregulatorof

intestinalpermeability.Whenit'sactivatedingenetically

susceptiblepeople,itcanleadtoleakygut.Twofactors

thattriggerthereleaseofzonulin arebacteriain the

intestinesandgluten,whichisaproteinfoundinwheat

and othergrains(Fasano,2012).However,There are

L
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likelymultiplecontributingfactorstoleakygutsyndrome

as Excessive sugar intake, Non-steroidal anti-

inflammatorydrugs(NSAIDs)Excessivealcoholintake,

Nutrient deficiencies,Inflammation,Stress, Poor gut

health: Yeastovergrowth(Kontureketal.,2011).

Hashimoto thyroiditisisan autoimmunedisease

thatdestroysthyroidcellsbycellandantibody-mediated

immuneprocesses.Itisthemostcommon causeof

hypothyroidism in developed countries. In contrast,

worldwide,themostcommoncauseofhypothyroidism is

aninadequatedietaryintakeofiodine.This diseaseis

also known as chronic autoimmune thyroiditis and

chronic lymphocytic thyroiditis.The pathology ofthe

diseaseinvolvestheformationofantithyroidantibodies

thatattackthyroidtissue,causingprogressivefibrosis

(MincerandJialal,2019).

Gut shows diverse microbial communities in

differentparts.StreptococcaceaeandLactobacillaceae

populatetheproximalregion,whereasthedistalportion

ofthe smallintestine is home to Lactobacillaceae,

Erysipelotrichaceae,andEnterobacteriaceae.Thecolonis

inhabitedbymembersofBacteriodaceae,Prevotellaceae,

and Clostridiaceae families.The epitheliallining of

stomachharborsLactobacillaceaeandStreptococcaceae.

Theterm dysbiosisiscommonlyusedtodescribethe

situationthatariseswheneverthereisastructuralor
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functionalchangeingutmicrobiotaconfiguration,which

disturbshomeostasisofthegut((Kennedyetal.,2020).

Lactobacillus is a genus ofGram-positive,aero

tolerantanaerobesormicroaerophilic,rod-shaped,non-

spore-formingbacteria.Theyareamajorpartofthelactic

acidbacteriagroup(i.e.,theyconvertsugarstolactic

acid).Inhumans,theyconstituteasignificantcomponent

ofthemicrobiotaatanumberofbodysites,suchasthe

digestivesystem (Makarovaetal.,2006).

Protection ofthe gutbarrierfrom disruption by

inductionofchangesinexpressionanddistributionof

tightjunction proteins and mucus may be the key

mechanism ofprobioticfunction(Ewaschuketal.,2008).

Alterationsinthegutmicrobiotaareassociated

withautoimmunediseasesdevelopment.Themolecular

mimicry,bystanderT-cellactivation,post-translational

modificationofluminalproteinsbyalteredmicrobiota,

and a shiftto proinflammatorymilieu in gutmucosa

could contribute to autoimmunity as in hashimoto

thyroditis(Straub,2015).
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