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ABSTRACT
/rllftonr worldwlde, portlculorly chtldren, suffcr from lhe prcvolcnl
inflommotory skin condition known os Atoplc Dcrmqtitis [AD], wllh ifs
prevolence o.t o coodod rise.h's impoct cxlcnds beyond offecting
mcrely lhe skin, conlribuling ,oword5 more complex heohh problems
The cxoct cquse of rhir cqrdition is multifodorio[ genetic,
environmenlol ond immunologic fodors oll plqy significont roles,
however. ottenlion hor rccently focssad oo the role $,, rtlicrobiofo
moy hove in relotion to 'gut-skin' oxir dirturbonce; Gul microbioto
imbolonccs moy be influenced by diet, ontibiolic usc os well os
chongcs in envlronmcntol conditions thot moy contribute to Atopic
Dcrmollts pothogenesis. New rcseordr conccntroles on theroples
including probiotics, prebiotics qnd foccol microbioto
tronsplontolion. MiJhi-sroin probiotlc formulos ln porliculor, ore
promising; sudr products hove shown to polenliolly help monoge
Atoplc Dcrmotltls 5yrnptoms by oherlng thc lnrmune rcspoore ond
odiusting fie composilion of gut microbes. The ovoiloble evidence
olso suggests rhot exclusion diers con be toilcred lo serve os o form
of dietory monogement. Fecol microbioto tronsplontotion rcprcslrtt
on iihovolive opproodr lhot requirc5 odditionol rcrdiny rcgording
its cfficocy ond sofcly in tr.oting Alopic Dormolitis. ltc cornplex
relq on*rip betwccn skln borricr funclion, irflmune rcspotscr ond gd
microbiol composition offers pos:ibilitlcs for daveloplng novel
lheropies lorgeling the microbiome in Atopic Dcrmqtilis
monogqncnt
Kcy wordr: Gut microbiome, Atopic dermotitis, Probiotics, Dysbiosis,
Slprt dloin fofry qcn*
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lnkoduclion
Atopic dermotitis is o chronic, pruritic inflqmmqiory
s&in diro:c offcctftg mil$:nos globofl, notobly
chlldrcni lts prevolcnce opp€ors to risc.r,2
Rcreqrcher: edimote thd 15-2OYo ol children ond
'l -3Yo ot odulrs worldwidc gropple wirh rhis
coidltioo3sqrc chlldren moy outgrow Aq bd o
significonl proportion could odvonce to condilions
such os ollergk qsthrno ond rhinitis,. Thit
progression is known os lhe notopic mordr." 3 h leods
to cornpromised slecp quolity, psychologicol
drollcnges, ond cconomic stroin for thosc offcctcd
ond fhelr fomilies.3 Wc do not hove o completc
underslonding of whqt leods to AD but there is

cnough evidence hinling ol genclic foctors sudr os
filoggrirt gcn. mdotions ond cnvironmcdql fqctofs
qmong oihcrs.s lmmunologic respgoses-
speclficolly lhrough Th2 ond lhl T polhwoys-os
well os epllhcllol borrler obnormolitles olso ploy
cruciol roles.3,6 h indudriolized corr ries, the
prevolence of otopic drrmotirls hos more lhon
doubled or iripH over lhc lost thirty yeors.T
Gcnetic focloru olone do not fully oc.orrd fo. thele
increoscii Inslcod, Involvement from cnvironmentol
cbments llke reduced microblol exposure ond
oltercd dicts could bc the contributing foctors.B Thc
role of gut microbioto qnd its connecfion to the "gut-
*ln" oxi: feolwcs prominenlly h studies on AD
polhophysiology omong lhese contributing
fodor:.I,r Trilfioos of microorgonisms ihot inhobit our
goslroinferinol lrocl - constiiring the gut
microbioto, hovc gornered increosing recognition
forihclr profound impoct oh bolh overqll heohh ond
immune tunction: thcy ploy o cruclol role in diet
metobollsm, ond 3timulqlc thc intestinol immlxlc
response. thus offcring proi.ction ogolhst
pothogenic microorgonisms.ejo Severol recent
rrports hiht ot on ir*rigulng ospcct of the potentlol
infhrcncc of rhcse gut floro popvlcrtlors over
ollergic disorders such os otopic dermotitis, .food

ollergy od awa ositrmo- , r , 12 Cgrrcr, rgseord!
thcrclorc foo,lscs on thc potcntiol ,heropeuric
tqrgating of gut microbiotq; spccificolly probiolics.
prcblorlcs. ond foccol microbioto lronsplonlotion
for olopic dermotlils,e,ro Thls orticle crlticolly
rcvicw3 currenl lileroture exploring lhe link between
glr floro diyer5ity ond olopk derrnolitis; il
s€rutlnizcs polcntiol mechonlsms codributlng to
pottogenesis ttrorgh oherotioE in micaobiol
composiiion within tha gostroirf.itinol troct.

Gul migobiolo
A complex, everdronging comnrunity of
mlcroorgonlsm: thof rcsides ln lhe gostrointestinol
troct i! known ot g|, microbioto, whidr ploys on
imporlqnt role in vorious physiologicol functions such

os immune modulotlon ond ndricnl metobolism. llJ3

Tdrgetihg fie Gd l'{icrobionc for Atopi< Dermotitis

The heohh sf on indivlduol con be sffected by thc
compo5ition of ifs gut floro whidr is highly influenced
by diet poiferns, llfestyles ond stress lcvcls. Severol
inflommotory condltions hove been linked to
dysbiosis or ony form of imbolonce wifiin thl:
ir*ricol. systcm.rr,rr Gut microbiol composition ond
divcrsily con dronge lo offed bolh lmmune
response ond skin borrier function leoding to
deyelopmen of oloplc dermolltls ln those who ore
susceptible. ..Mointoining the structurol diversity of
gul microbioto provide5 r$istonce lo the invosion of
pothogen boclerio by dimlnlshing nulritlonol
competition between potcntiqlly hormf ul bocterio
ond commcnsol vorlctlcs, Moroovcr, by
porticipoting in shod-choln fotty ocld (SCFA), omino
o€ld. viiomh. ond blle odd metobollsms; ilrcse
mkrobiol populotions lrigglr thr moturotion of the
lnnole ond odopiiye immune systcm.r! Thc
development of lequencing tedtnology hos unvcllcd
ln numerou5 studies lhe polentiol for reguloting
Immunc .esponsqs wlthin the hosl by lorgcting its gul
o{crobioto.s lndced, this correlotlon betwcen gul
microbioto ond humon diseoscs such os ollcrgic
oslhmo ond otopic dcrmolitis is well estoblished.
We now recognize rhe'gut-skin' oxi! oi o promising
hovel lorgel in prevehtihg ond treoting AD.r0
Severol similor choroclerlslics cxid b.twc.n rhc gul
ond skin, both being inlegrol ports of our immune

ond endocrinc systcms.

Foclors lnf luencing Gut Microbioto
DIEI
lndividuols who consume diets ridl in plont
polysocchorides, low fot ond prolein show on
lncrcoscd rotio of Boclerordcies (bcneficiol
boctcrio) to Firmicules withln iheir mlcrobiol
commuoities. On lhe other hond, in coses where one
consumcs onimol-bosed diets ot lhosc high ln
reflned corbohydrotes dnd sugor, d shift towdrds o
higher count of Frrmicules over Eocl,eroideles

enrergesr6 The Frrariories phytm is often ossociorad
wth mcrobollc disordcrs such os obesity ond type 2
diobetes. A high-fql, low-fiber "Western dict"
increoles thc risk of inflommqtion qnd outoimmunc
dlscoscs due to thc reduced microblol diverslty.rT
On lhe controry, o diet ridr in fibrous ond low-fot
plonr-bosed foods ocrively boosls sirod-droin fotty
ocids (SCFA) levels llke Butyrolc whi€h molnfoln
colonic homeo3tosis ond prevent inflommoiion wilhin
the gostroir cstinol troct.ls,ls Consuming prcbiotics
llke lnulln ond oligosocdroride5 dimulol"s ihe
growth of beneficiol boqterio llke Blfidoboct.rium
ond l-oaobqclllus. Frults, vegetobles ond tco
conroln polyphenols rhor lnhibtf rtre growrh of
hqrrnful boderio while focilitoting bencficiol
species due lo lheir ontimicrobiol propedle.ls
Similorly, omego-3 fo
inflommatory affccts on
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modulqtion of gut microbioto composifion.lT
Fudhermore, the mokeup of our gut microbiome
influences thc rlcfobolism of lhc vorious diefory
componenl5. Certoln bocterlo, for instonce,
mcloboliz. dictory polyphenols ido biooctiye
co{npound! whidr yicld b.neficiol effecls on humon
hcqhh-r0 Gut bo<lcrlo olso lnflucnce the melobolism
of vitomins ond mincrqls.ra Thcreforc, spccific
dietory components leod lo complex ond
muhifoceted cffecB on gul microbiol comnxnilies.
Some dietory componcds promote lhe growth of
be.neficiol bocterio ond Gohlribute to gut heolth,
whlle others con induce dysbiosis ond escolote
lnflommotlon.

ANTIBIOTIC USE

The use of onlibiotics significontly influences gut
microblotq- Conrtont iniokc of thcse drugs over on
crt ndad p.riod con inflid devostoting effecls on
lh! gut microbioto. Mony commensol bocterlo,
scn3itivc lo such medlcotlons, ropidly declinc ln
numbcr. SuMvlng speciB copitolize on the
relcoscd nutrlenl resources lhrough dlqngcs in gut
n$crobiol comftlrlily dructur..r e Ev.n trodltioitolly
pothogenic species, resistont to gut colonics, moy
exploit thls opportunity to estobli:h themselvcs ln
lhc nnrcosol llnlng. Thl: overgrowth of pothogenlc
boclerio cdn provoke irfflommotory responses ond
cclMor domoge wlthln the hnran gd; h mlglrt olso
hetghien $scepnibility ond incidence rotes of
omibiofic.ollocioted diseoses.5 Conridering both
thclc tignificqnt impocts on microbiolo os wcll os
potcntlal hcoth rl5b ftorn extenslvc ontiblotic use
necessiloles coreful deliberolion regording ils
secesElty for tredtmer$ purFoses, clinicions Eeed to
boloncc possible hqrms of ontibiotics qgoinst
predicted benefits s,hen moking cfinicol decisions
involving their prescription or odministrotion.
Monitoring ond monoglng ontiblotlc use ln llveslock
qnd poultry is essentiol. Ihe cmergcnce of public
hcohh cqncems revolves oround lwo key i55ue5, lhol
ls, reslduer of thesc or*iblotlcs in onlmol products,
qnd lhcir impqct ofl humqn gt, af€robioto $rosgh
dletory consumpllon,l6 A sludy foctslng on the
recoyery of gut microblotq ofter qnllblotlca In

ddldrcn shows ihot olthough lhc dlversity of rhe gd
microbloto rccovercd to the Inillol level thrce to
fanr morlhs oftcr onflblodc axpossrc, rhc rclottvc
obundonce of rome bocteriol species remoined
significontly dlf{erent from thc pre-ohtibiolic stote
in individuols using ontibiotics in fie post yeor,
$ggrstlng thot evcn konsienf ontibioticlnduced
disturbonces of rhe gut microbioto moy hove long-
term effecls2o Agon kqn dimtdshhg b6deris!
diversity, the usc of oniibiofics mqy prompt o
lroBsltory imboloncc ln gut lnicrobiol cohdltions.
So.n€ boctcriol specics indeed possess vorying
tolcronccr tg orfiblotl€s, moreoycr, opportunlstlc

Torgeting the Gl,l Microbiomc for Atopic Dcrmotitis

psthggens Could leveroge lhe redurcd cornpetltio.r
from commensol boaerio- This would ollow them not
only fo prollferotc during ond po5f-ohtlblotlc
treotment buf olso expond their populotlon
signlficonlly.2r

EI.{VIRONMENTAL FACTORS
Externol cnvironmen ol foclors, ircluding climotc,
hygiene, psychologicol stress ond geogrophy con
exerl influencc on humon microbioto. Thcre is o
reducfion in microbiol riclmess ond divcrsity within
industriolized couhlri.s.lo Cornporing the gut
microbioto of Europeon children lo lhot of rurol
Aftlcon cHldren reveoled lower dlverslty omorg
Evropeons olong with o less beneficiol
Bacte.oi &tes / F ir7/,icutes rafio; meomvhilg in Africo,
,here wqs o higrh diversiry with o predominorxe
lowords Eocreroideles specles. Embrocing o
\ y'esternized lifeityle, choroctcrized by heiglrr.ncd
foi ond sugor lnloke, coupled wilh reduced phylicol
octivity levels--moy producc notoble effects on lhc
gvl microbiolo.ro This ohcrolion in our mlcroblol
populotions could subsequently influence otoplc
dcrmolitis developmcrll.Ihc aode of childbirth cko
ierves os on eorly environmentql foctor; it
slgnificontly impods lhc <olonizotion proce5s of gut
microbloto ond ls diredly linked to potentlol risks
for loter onset of olopy-reloted diseoscs-22 lnfonts
deltvercd vogtnolly otlen exhlblt gut mlcrobloilo
enrlchad wlth bcneficlol boclerio such os
Lociobocillus or Bifidobocterium, whereo: lhore
born vio cesorcon seclion typicolly horbour o
microbiol populolion w{'ilrln thelr guts thot morc
closely resembles molernol skin floro, feoluring
higher irdonccr of po*ogenic spccies like
Stophylococors implicqted specificolly in elevoting
chonces for devcloping otopic dcrmotilis,lT Brcost-
fcd infonls ond formulo-fcd infonts indeed exhibit
dlfferlng gut microblolo. The dlfferent composition
is due to thc inclusion of prcbiotic oligosocdroridcs
in breost mflk whidr help lo grow cenoih
Bifidoboaerium species ond Loaoboclllus. Ihcse
portiqrlar boderiq msy modulcl. immune
rcsponse; lhus, offering prolestloh ogolhst otoplc
dcrmotitis dcvelopment.a

R.elotionship between Gul Microbioto
ond Atopic Dermolilis
Mourfing evidence recenlty sugged! lhe gut
microblofo's critlcol role ln otopic dermofitis
polhogenesis.20 There is o significont voriqtion in gul
microbloto composltion bctwcen AD potlcnis ond
heolthy individuols. !o,23 The risk ond sevcrity of
olopic dermotills correlote direclly wilh €erroln
bocterio's dive.lity ond obundonce; thus
highlighting their significonl otion,e Tha
chonges in lhc microbioto
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euBported by the foa trot lhe hormful boderio
wcre found lo be present in higher qlanlitics ond
outnumbcred the berpficiol bocterio. whkh would
normolly not be lhe cose.2. Fqscinotingly,
reseotchcrs hovc olso iound thot gut microbioto
dysblosis dav"lqped in eorly lifc ih dtopic
dermotitl! potlents ond could bc dclected cvcn
bcforc ony obvlous sign of otopic dermotifis con be
observed.?s Thls meons thor lock of normql
dcvelopment ond colonizorion of ihe gut microbioto
in eorty life moy be ossocioted wilh lhe fLnure
development of otopic dcrmotitis. Thls is lmportonl
bGcou3e il iuggests lhof .estoring bolqnced guf
floro through tcroples h eorly llfe could
potentiolly preved or olter the course of lhis
diseose.2o Furthermore, guf microbioto con olso
inlluence omounl: ond types of cytokines releqsed.
A diverse gut microbiomc irnprove5 imrnuhlty by
indrrlng regulotory T cells ond generoting short
choin fony ocid: lhot fovor immuhc tolerorce.26 On
thc othcr hond, lmpoired gut microblol €omposition
mlght lcod to lmpolrmerf of hosl lmmlJnity system
ond increqscd susceptibilify fo oloplc dermofifis.
Besides, some metoboliles ond mlcrobiol products
from lhe gut cqn exed qn influence on skin borrier
integrlty os well os gencrol skin heohh too,26

DYSBIOSIS
Atoplc Dcrmdfi s often sfiows dccrcorcd toxonornic
dtyerstty in the genero of its gut nrlcrobioto.rT Levels
of beneffciol bocleriq lwh os Bifidoboaerium,
Folcoliboctcrium prou3niEii ond Loctobqcillus
porocoscl dccreosc whlle hormful stroins llke
Stophylococcus ond Closlridio incrcose-6'17,27

Specifi< gencro oko o€t Gs rniquc gn boderlol
signoturcs to distinguish those with AD from heolihy
individuols ond indicqte on ossociotion willt diseose
sey"rity. Atopic Dermolitis policnts enridred gerrcro
such os Bloutio ond Butyrlcicoccus cgrrelote
positively with thc severily of AD. Conversely.
Rombout5io ond Closrridium schsu strido 1 exhibit
highcr obundonce ln fre normql group.26 These
specific Aenero produce sho*-droin fotty ocids
(SCFAT), which ploy o slgniflcorf role In gul-skin oxls
funcrlon by influcncing lmmune response, ond
inflqmmofon levrls, os wcll os molrrtqining skln
homc!ost6si5.2l.6 Esscntiol for mointoining colonic T-

rcgsldtory cclls ond promottng gut bdrrler lntrgrlty,
lhey ploy q cruciql role. A deficiency in these
elemcnts would indced impoir thc function of the
gui borrier; lhis impoi.mer* could lhen ollow
ollergcts or toxlns to lronslocote from lhc lumen of
your intesline into undcrlylng tissues. fhus offccflng
sysr€mic lmmlnc responses-28 Mgdulsting diverstty
ood compo:ition withio our eorly-life gul microbioto
mlght tharefore offcr us on effcdiv. sfroregy th6l
corld potcn qlly reduce lhc onsel os well 03
progrcsslon of AD. More experlmentol ond

Torgelihg thc Gut Microbiome for Aropic Dcrrnotitis

longitudinol ellnicol studies must.o.rfirm lhc qousol
relolionship betwccn gut microbioto dysbiosis ond
ofopk dermotltis'5 occurrefl€e or sevcrity-

lMMUl.lE SYSTE/VI DYNAMICS
Gut microbes' diversity vitolly shopes lhe immunc
systcm ond dlminishcs immunc-mcdloted dlsorders.
such os ollcrgies. Reccnt studies illuminote the vhol
rol,e of gut microbes' diversity in shoping ,he immune
systcm ond reducing immtnc-mcdioted di$rders,
nolobly ollergies. Furthermore, lhe immune sytem
vigilohtly scrutihizcs lhe gl, microbloto, promptly
ideyrfifying ony disruptions or imbqlorrccs ond lhen
respondlng occordirgly.le Mollitdlnlng q heohhy gul
cnvlronmenf hinges on this cruciol communicotion
between lhe inrnune system drd microorgcnisnr In

instqnces where gut integriry suffers compromise,
such os wlth leoky gut syndrome or lntcdlnol
inflommotion, the immune system springs into o<tion,
octivoling on immune rcsponsc to neutrollze hormful
pothogcns ond recstobllsh bolonce.,a The rclcosc
of cy'okines constilutes one key mechonism hrough
which lhe lmmunc sysfem commurlcotcs wifh
microorgohlsm!. Thesc signolllng molccules oid in
the regulotion of immune rerponscr. Certqin
cytokines likc lL- l 0 ond lL-l7A pcrform the cruciol
tosk of moffiotnlng immune homcostqsls wlthln thc
gut. Reseorch demonstrdtes lhol on imboloncc in the
tt- l Olt- l 7A rdllo con coitrlbdc to lnl.nurc-
medioled di:orden, including ollergie: ond
inflommotory bowcl diseoses. 35 Exposing childran
to o diversa orroy of nofurol cnvironnienE, from
porks ond greeh spoc6 or rvch rlotura-ccnHc
doycore cerfres demomtroled increosed skin ond
gut microblol diversity corrcltrting with o heolhier
immune iyslem.re lhe plosmo somplar of these
childrcn show o higher lL-l O'lL-l7A rofio.
Moreover, Toll-like reccptors (TLRs) ore very
Importorf os lhey help ir communlcotlon between
fhc immunc systam ond gut mic.obiolo.l5,le They ore
recognized by TLRs since fhey hove specific
microbiol components lhol couse lmmune responsas.
Th€ irrlerosiion betweer lh€ immune system ond
mlcroorgonlsms con be offected due to vorlollons In

TLR genes, like ihe TLR4 SNP rs10759932. For
exomple, TLR4 rccognizcs certoiri strolns of E. coff,
ond its yoriotior con lnfluencc the development of
dllarglc lenslttzotion ln eorly childhood.rq2t
Moreover, lhe composition of the gut microbioto
itsclf ploys o significorrt rolc in immune-medioled
diseoser. lnfont3 wilh otopic eczemo, exhibit lower
lcvch of Rurnlnococcoceoe; this corrclotcs
negotively with TIR2-lnduced cytoklncs- Conversely.
I[R4-hduced cytolrims hove demonsbsted
negotivc qssociotigns with E crobocJerioccoe,l9 To
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wrderstond the intri€qte communi€qtion betwecn the
immune systcm ond microorgonisms in the gut.

SKIN BARRIER FUNCIION
Thc conscpf of fie gul-skln oxis suggests thot
chongas ln *e gut microbiomc con impoct lhe skln.3

Ihis influcrrcc could rcrult from two polcntiol
mechonlsms- o dircct octiyotion of lhc immune
systcm through guf bqderio ond their cornponents'
releose or signols trovellkrg vio lhe blooddreom
from trese sqme mlcrobes offecting diverse orgons
Including, but not llmhcd to, lfie skin.3o lf dysbiosls
friggcrs for-reoching effects of this kind, including
the octivotlo.r of skin immune re3ponscs, thls could
help to exploin how otopic dermqlltis develops os
o morc gcncrol *in cordfion. wi$ chqonrt
irfloryDolion o key feoture in morl co.€r.
Rrrlhcrmorc, gut dysbiosis disruprs lipid ond
€aromido produ<tlon ond weokens fight iunctions
coorpromising the ovcroll bqrrler function of our
cpidcrmls.3r Thls breokdown ollows ollergens or
polhogens to lrigger lnflommotion in rcrEole oreos
such os thc gqstroidestlnol irocl or re5pirqtory
5ystcm vio o breoch ln tftis prolectlve borier.
Bocterio iuch os Sfophylococors epidermidis,
produccs ontimicrobiol pcptldes thot shield our skin
ogolnst hormful polhogcns.'2 Thesc peptldes ore
noturol ofitibiotics qnd prevenl the growth of
hcnnful bocfcriq m ltrc surfqcc of out skln, lhus
prevenllng lnfedion. Ofter gut bo<terlo, ruch os
Bifidobostcrlum qnd Lqcfobqcillus erfionce
ccronrides produ€tioni eisentiql componenis of lhe
skin borricr. By retoinlng molsture ln the sklq
prevcr ing woter loss ond mointoining elosticity,
ccromides ploy q vilol rolc.32 An imboloncc in lhe
gr, mkrobiotq potentiolly dimhiCtes the produclion
of beneficiol cornpounds, thus compromising lhe
skin's borrier function ond heightening susceptibility
to drynes5. lnllqtlon or lnfedior.33 Emerglng
reseorch proposcs o bidircctionol communicolion
systcm known o: lhe gul-*in oxis where inrcro€tions
between gui microbioto ond skin mduolly influence
hcqhh colditionr.t lhe mcchonisms undertying this
conncstlon orc complex ond muhifqaorlol. One
posdble explonollon is lhot thc gul microbiolo is

involved in modifying syitemic inflommqtion, whidr
con offesl skih lnflommqtion os well os immwe
respotr:e:.32

ln oddi on, lhe gut mlcrobioto gctlerotcs
metobolites sudt os short-drqin fotly ocids whidr ore
otr -hflommotory 6nd prornote lhe borrler functlo.r
of the skin.3o Furlhermore, it olso tokes porl in

metobolism ond obsorplioo of 6!er*iol nuirients,
vitonir; ond nrincro& for hcolrhy skin.3o Thcre is o
need to furlicr explore thc complex mcchonisms

bahind gut-:kin oxis ond develop specific
treolEc 5lg er*Encc thc generol condltion of skln.

Tdrgctihg thc Gul 
^{icrobiome 

for Afopic Dermotitis

Thercp:ulic Approocher Torgeling Gul
Microbioto
PROBOTrcS AND PREEloTrcS
Whcn odministcred ln odcqudtc omountS
probiotics (live microorgonlsms primorily uscd for
diseose praveniion ond lreoimcnl or immune sysiGm
modulotldr) €ohf.r o heolth benefit upon lhc hosl.rl
Non-digestible food lngredienls known os prebioiics
selecivety stinndote specific bocterio growth ond
odlvities wlthin thc colon when consumcd. 3',35 Mqry
differenl stroins of probioti.s .xiri, with the most
commonly employed being [octobocillus ond
Bifidoboacrium specics.2 These probiofics forlify
fhe gut borrler function ond regulote immune
systenr by enhoncing mucus production, releosing
ontlmlcroblol peptldes. r.dudng pro-lnflommotory
c)rtokine production ond promoting on increqs€ in

ohll-ihf lommolory cyloklnes.T In o recenl cllnlcol
trlol, o probiotic formulolion (Elfldoboderium
onimolis subsp. loctis CECT 81,15, Eifidobocterium
longum CECT 7347, ond Lociicoseibocillus cos.i
CECT 9lO4) slgnlflconily lmproved lhe SCORAD
indcx ond helped in reducing topicol deroid use in
children (4-17 yeors) wilh olopic dermotiti! (ADl.
The probiotic group disployed escolotcd levcls of
Bocteroidcs, Ruminococ.r.r ond Bifidaboctcrium ond
decreosed levels of Foecolibocterium ln comporison
to lhe plocebo <ohortrT Foecolibocteriqn wos
significontly found to be positively correlqted wilh
AD severity. For this reoson, it moy be cruciol for
lhose suffering from AD to consurne probiotics or o
woy of reindoling fovoroble boclerio imbolonce
(Blf ldoboct.rlum ond Loctobocillus). Ihis contrlbdcs
to o bolonced gul microbioto ond systemic immune
responses.T Problofic effediveness i5 observed to be
bett.r in childrcn over I ycor old, ond porticr.,lorly
benelicial in ihose wlth moderofe to scvere A0.28
Muhi-stroin preporotions, porticulqrly tho:c thot
combine locloboclllus ond blfldoboctcrlo hove
5upcrior lherqpeutic effects lhdh their single-stroin
coryllerports.s Orol odmlniitrotio.r of Loctobocjthrs
ocidophifus, [odoboclllus cosei, ond Loetobqcillus
loliyorius, either olone or in combinolion wifi oihcr
probiotics, prov.s effective in improving clinicol
symptoms ond reducing lgE l:vals in AD
chlldren.l3,26 Pregnont womcn's probigtic
suppbmertotion dwing prenqtql ond posfportum
periods, or well or lnfont probiotic intoke,
demonrlrotes o reduced risk of AD in children.zs

Probiolics offect fte synthesir of hulrl.nts, lhe
produdion of short-choln fotty oclds ond
competitive inhibition o goinst pothogen growth"3 ln

oddttlon, lhey generote *torl droln fotty oclds
which ore crwiql in educoting the immJtt€ syttem,
promoting lgA prodr.rction, bo
lmmune responses ond reducing
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cytoki[es-7,36 Addltionolly, probioJic cohsumptlon i3

reloted to tryptophon metobolism, oryl
hydrocorbon receptor {AHR) ocrivotion ond
regulotlon of 3kin inflommotion. Also. il reduces
Itchlncss, improvas lnlcstinol borrier fundion ond
incrco:cs lavcls of onll-inflommotory cytokine lL-
I 0.237 Problotlca olso enhqnce ontl-ollcrgic cffcctsi
regulotc immunc foctors; inhibit pothogen
reproducllon; ond supporl the intestlnol borrier
furctiol3r,!7 Thcy present o prornlsing slrotegy for
AD monogement. Neverlheless, more reseqrdr
necds to be done using lorger :omples ond precise
expcrimerfol designs to get conclusive evidcnce. li's
c55entl6l to ensure both efflcocy ond sofety in
problotlc lnferventlons, conslderlng stroln-spccific
imnrmonodulotisr old poter iol heohh correms
os3ocioted wilh certoin slroins"l6

FECAT MICROBIOTA TRANSPLANTATION
'lhc procedure of foecol microbioto Tronsplonlotio.l
(FMT) involvcs fic lnlroduction of heohhy donor-
derlved foccol microbioto irto o potient's gut- h con
be done lhrough o nosogqstrlc tubc, upper
gqslrolr erlnal endoscopy, colonoscopy, or
cnemo.lo The gul microbioto composition of lhe
policrf tends to chonge ofter FMT ond reflects the
donor's rnlcrobloto compostlion for o month beforc
it stortl fo show similority with the potient's origindl
composltlon. \rvtcn conve lonol orliblofic
lreqtmcnt hove proven lneffedtve ogoint
recurr.rf Cloltridium difficilc infeaion (rCDl), FMT
cmcrgas o! on rffcdivc ond successful lreolmenl.33
Ihc ldco lor lhc u:e of FMT ln otoplc dcrmotitls
treqlmenl hos originqled from studies suggerting
the effccttveness of FMT in rCDl by restodng thc gut
microbiotq to o 5tote of eubiosis- Our qrrrenl
knowlcdge of the gd microbioto in otopi<
dermotitis does rrot providc ony strong eyidence in
fovor of FMT os o treolment.ls There b qlso on
urgerd need for furlher investigolions thot con leod
to lhe discovery of new ond befter treotrnerlts for
otopic dermotltis sudr qs fecol tronsplontotion.
Volidating lhc effectivenEs of FMT ir dtopic
dcrmolhi: through lorge-scole, rondomized ond
wcll-<ontrollcd trlols remoini cruciolly lmporlont.
lnharcnr rlsks of FMT includc infectlon, bleeding ond
othcr types gf €ompll.otigns from invosivc
procedures dnd mlngr got?rolntcttinol symptorns.
ollergic reoclions due to lhe tronsplorfed moteriol
lh rornc potienti. h is thcreforc irnpoao to oddrcss
sd{ely co{rcerns comprehensivcly through reseorch
dimed ot deterrninlng lhe short-terh ohd &chg-tcrm
sofety profile of FMT before It con be used os o
stondord therspy for otopi. Orr*6i"rs Agoh,
eitqblishing how differert procedurol vqriqlions
influcncc clinicol outcomes is yitol for its successlul
opplicotion. E hicql isrues qre olso o moior concem
ln FMT proctlce oport from lhe sofcty lssues reloted

Torgeting the Crul Microbiom. for Atopic Dcrmdtitis

to fhe ledrnique-lt is cru<iol to droose donors who
ora haolthy ond free from ony infectious diseoses
thot could bc tronsrnilted to lhe reciplent 30 Donors
should obo undergo thorough screening lo ensure
ificy hove o ciiversc ond stoblc gul microbiolo
composltion. Morcover, il is importont 1o find lhe
requlrcd numbcr of odministrotions ond exomlne
thair impoct on microbioto in the gosrroint"sfinol
lrod of potienls ond its furlh€r clinlcol recovery.3o

DIETARY AND ENVIRONMENTAT IMERVENTIONS
Rescorchers olrc cxplgte diefory ihtcrventlonr t:5 o
lheropeulic opprooch lhqf torgetr gut microbiotoi
lhcy dcmdlstrote lhe slgnlflcont lmpoc, ol dlet on
gut microbloto's compositlon qnd ostlvlty. r s

fuecificolty, sn ossociarrion erisrs bet,veen hiqh-fot
diets qnd reduced diversiry within fic gut
mlcrobiolo.r9 Conversely, reseorch demonslrolcs
thot o diet obundoni in fruik, vegetobl* ond fibrc;
supplemcnted wlth fermcr*ed foods sighificontly
enhonces lhe dlverslty of gut microblolo-re By
oltering the composilion ond ostlvily of gut
microbioto through dlet, wc con enhonce thc
inlegrlfy of the gut eplthclicl borrier; dirninislr
systemic inflommolion ond even re$ore immune
toleroncq.3T ln oddition, inlerycntlons thqi enhonce
exposure lo o ronge of .nvlrgrimentol foqtors llke
nolure-odented preschools hove shown

c'nccrrrdgtrg cffccts on bolh gut microbiol diverslty
ond lhe generol heohh stotus of children's immune
system.22 From lhese insights, y/e con polefitiolly
formulole novel slrotegies for individuols with
immune-m.dioted dlsorders. As such, furthcr
re3eordr is required lo elucidqte the bed dietqry
regimen for otoplc dermotitis improvement 05 well
o: determine how sudr diersry chonges moy offect
the gut microbioto ond thc discosr polhogcncsis.

theropeutlc significorrc.. Probiotics
bcncflciol, rahoping fie gul f
pothoganic colonizotion, ond
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Conclusion
We need o heolthy gut microbiome lo moinloin o
bolorre between heohh ond dkeosc.
Unfortunotely, current lifcstyles morked by hlgh
levels oi strcss, fewcr sociol interoclions, less

outdoor exposure, o ,erile environmcrf, dials
deficlenl ln flbrc, ond cxcess ortiblolic usc con
upset this equilibrium ond conlribde lo ihe
developmer* of numcrous disorders. "Ler food be
fhy medicine, ond medlcine be thy food" dotes bock
lc llippccrcle5, lhe fother of meCicire. lhis
stotcmenl is still prelty rclevont lodoy ond slresscs
lhc importoncc of o heolfhy diet to molntoin good
heohh. The food we coosume con tok. up both
prevenlive ond theropeutic roles. The involycmcnl
of rhe gut microbiorne in 6lopi. dermrrliiis
ultderscorcs on exciting possibility of its potcfltiol
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bolsnce, lcod'tltg to dccregsed inflommotion ond
clinicol improvement in AD. However, despite the:e
ptomising resu$s u,c still don't fully comprelEnd how
precisely probiotics olleyiote symptoms of AD. A
lhorough un<icrslonding of frlc ihtcroctiohs bctween
problotics, gul mlcrobcs ond skin remoins cruciol for
monipulofl n9 lqrgcted gui mlcrobiotq eff ectively.
Ongoing triols of probiotics ond FMTS moy support
o strolegy for treotln€ AD bosed on the
microbiome. h i: fully underrlood thot lhe
opporturity for Eicrobiome lorgeted theropies is

Torgeling lhc Gut ,vticrobiohe for Alopic Dermqtitls

quilc lhrillinE hqwever, we *rould be coreful
becouse of lhe rec€nt follocics qnd
misundernondlngs in thi: regord 05 reyeoled ln o
Nqture orricle. Employing both whole genome
sholgun sequcncing ond metobolomlcs on AD
potierds' mlcrobiomes will help to fortity our
knowledge obout gut-skin irrcroctions ond opcn up
ncw ovenuqs of thcropaulic lorgels ond mclhods.
The gul microbiome lurely stondr ol the forefront of
future reseorch ond lh€ropcutk lnlerventlo6 in
Atopic dermothis.

&
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