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Abstract

Amongst extraintestinal manifestations (EIM) occurring in IBD patients, rheumatologic man-
ifestations are the most frequent. Understanding the relationships between arthritis and coli-
tis is a prerequisite to improving the management of these patients. Microbiota of patients
with IBD or rheumatologic diseases, like spondyloarthritis (SpA) is modified compared to
healthy individual. Thus, we have evaluated the impact of colitis in the development of arthri-
tis in mice and we have analyzed microbiota changes. Collagen-induced arthritis (CIA) was
induced at day 0 in DBA1 mice exposed or not to Dextran Sodium Sulfate (DSS) to induce
colitis between day 14 and day 21. Animals were monitored regularly for arthritis and colitis
severity (clinical score, hindpaw edema). Fecal microbiota was studied by 16S rRNA deep
sequencing at critical time points (D14, D14, D21 & D41). At day 41, histological scoring of
the intestines and ankles were performed at the end of experiment. Induction of colitis
slightly delayed arthritis onset (2 “ 1 days of delay) and reduced its severity (5.75 “1.62in
arthritis only group vs 4.00 “1.48 in arthritis + colitis group (p = 0.02 at day 28) macroscop-
ically and histologically. In contrast, colitis severity was not influenced by arthritis develop-
ment. Induction of colitis promoted a modification of microbiota composition and a decrease
of .-diversity. Fecal microbiota composition was different between 2colitis® and 2arthritis
+colitis® groups during colitis development. Interestingly a milder decrease of bacterial diver-
sity in the arthritis+colitis® group was observed. Concomitant experimental colitis protects
mice against collagen-induced arthritis and this is associated with changes in gut micro-
biome composition.

Introduction

Inflammatoryboweldisease@BD) affectingover1 million individualsin the USAand2.5
million in Europe[1]. Thetwo mainIBD areCrohn'sdiseas¢CD) andulcerativecolitis (UC).
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IBD arecharacterizedby achronicinflammationof intestinalmucosaPatientswith IBD,
knownto besystemidisordersarelikely to developextraintestinamanifestationgEIMSs).
EIMs haveaprevalenceaterangingfrom 6%to 47% Approximatelyonethird of IBD patients
will developEIMsin the courseof their diseas¢?+4].In acohortstudyof 950IBD patients,
43%o0f CD patientsand 31%of UC patientshadEIMs[5]. Theprevalencef EIMsis higher

in CD comparedo UC [5,6]. Thedevelopmenbf oneEIM appeardo increaseherisk of
developinganotherEIM [7]. Thetreatmentof EIM in IBD patientsremainschallengingn
clinical practiceand oftenrequiresthe useof biologicsraisingboth safetyand costissuesJoint
involvement(SpondyloarthritisSSpA)is the mostcommonEIM in patientswith IBD, with a
prevalenceangingbetweerl 7%and 39%]8]. Thiscomorbidity canbeverydisablingandis
associatetith amore severaliseaseoursein IBD patients[5].

Two main typesof rheumatismcanbeassociatewith IBD: suchas
synovitisand/or dactylitisand/or enthesopathand [9]. Two subtypesate-
gorizethe peripheralarthritis: type 1, the pauci-articularform, generallyrunning parallelto
theintestinaldiseasds acuteandself-limiting; andtype 2, the polyarticularform, running
independentlyfrom IBD, with symptomdastingfor monthsor yearq10].

Evidencdrom experimentakndclinical studieshaveimplicatedgut microbiotain both
IBD and SpApathophysiology[11Decreasef the diversityof bacteriahasbeenobservedn
experimentabndclinical situationsfor IBD [12] and SpA[13]. Thisdysbiosigs thoughtto
promoteanimbalancebetweemro-inflammatoryandanti-inflammatorycellsin gastrointes-
tinal tract. Induction of colitis with dextransodiumsulfate(DSS)in mice,promoteschanges
in the gutmicrobiotadiversity[14], andinvolvesimmune systen{15]. HLA-B27transgenic
rats,aSpAmodel,haveadifferentmicrobiotacomparedo the non-transgenigats[16,17].
Thesdransgeniaatsspontaneousinot only developa SpAbut alsoacolitisrepresenting
humandiseasdn collagen-inducearthritis (CIA) modelin mice,adisturbanceof gut micro-
biotamodifiesthe severityof diseas18].

Thereciprocalinfluenceof colitis andarthritis is unknown.We evaluatedor thefirst time,
theimpactof experimentatolitisin the developmenbf collagen-inducedrthritis in mice
andthe associatedut microbiotachanges.

Materials and methods
Induction of colitis and arthritis

Theprotocolwasdevelopedccordingto localandinternationalrecommendationsindall
experimentsveremonitored by the staffof the animalfacility, which wasauthorized(agree-
ment# 154-547-025pcalethicscommittee(CEMLEA Comitdd'&hique en Mati re d'Expli-
mentationAnimale).Surgeryandnecropsywereperformedunderketamine/acepromazine
anesthesiagndall effortsweremadeto minimize suffering.Collagen-inducedrthritis was
inducedin 7-week®old DBA/1 malemice (JanvielLabs) At day0, animalsweresensitizedat
thebasisof thetail by intradermalinjection of 100 | of typell bovinecollagen(Cll, MDbio-
products)suspensiomat 2mg/mlandemulsifiedin completeFreund'sadjuvant(CFA). At day
21,aboosterip injection of 100 | collagen| mixture at 1mg/ml,wasperformed.Colitis was
inducedby administrationof 3%DSS(Colitis gradeMW 36-50kDa)MPBiomedicals)n
drinking waterfor 7 days Animalswerehousedn groupsof five in solid-bottomedplastic
cagewvith acces$o tapwaterandstandardrodent pelletedchow(ScientificAnimal Food&
EngineeringA04) . Threeexperimentafroupswerestudied:CIA alone(referredas
arthritis), DSScolitis alone(referredascolitis),and CIA in animalsexposedo DSSduring
arthritis developmentreferredasarthritis + colitis). Onegroup of DBA/1 micewasusedas
control. Studydesignis summarizedn Fig 1A.
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Clinical assessment of arthritis

Mice wereweigheddaily. The severityof arthritis wasevaluatedverydayon eachpawwith a
scorefrom 0to 4, for amaximalscoreof 16 by animal(0 = normaljoint, 1 = moderateredness
andslightswellingor swellingof oneor two digits,2 = moderaterednessand moderatepaw
swellingor swellingmorethanthreedigits, 3 = rednessandswellingfrom tarsaljoints to meta-
tarsaljoints, 4 = severeednessand severeswellingof the entire paw).

Hindpaw swellingwasmeasuredt the sametime by plethysmographyPawvolumedeter-
mined prior to diseasénduction wasusedasthe baseline.

Histological assessment of arthritis

Thedevelopmenbf arthritis wasanalyzedy histologicalassessmentlice werekilled by cer-
vicaldislocationand hindpawsweredissectedhenfixedin 4%formalin (Labonord).Hind-
pawswerefurther decalcifiedn 10%EDTA for 1 month andembeddedn paraffinblocks.
Five m-thick tissuesectionsverecutandtwo strainingswereperformed hematoxylingosin
andsafranandtoluidine blue.Histologicalexaminatiorwascarriedout blindly by threeinde-
pendentobserversSynoviumfrom anklejoint wasgradedon ascaleof 0to 3 (with 0=normal
and 3 = major changesjor synoviocytényperplasigdepthof lining layer)andtissuecellinfil-
tration. Cartilagedegradationwasgradedfrom 0 = fully stainedcartilage 1 = destainectarti-
lage 2 = destainedtartilagewith synovialcellsinvasionto 3= completdossof cartilageThe
following morphologiccriteriahavebeenusedfor boneerosion:0 = normal, 1 = mild lossof
corticalboneatfewsites 2 = moderatdossof corticalandtrabeculaboneand3 = marked
lossof boneat manysites.
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Foreachgroup,8 sectionsveregradedat differentfieldsto providerepresentativeamples
of thewholejoint. Meanscoresiavebeendeterminedfrom the differentsectionof theindivid-
ualanimalsallowingthe calculationof compositescoredor the differentexperimentabjyroups.

Measurement of mediator expression by reverse transcription
polymerase chain reaction (RT-PCR)

At necropsyforepawsf micewerepreservedn trizol thenwerefrozenat-80EQuntil use.
Forepawsveregrindedwith homogenizer-dispesertool (Ultra-turrax, IKA) in 3ml of trizol.
Samplesverecentrifugedat 12,000dor 10minat4ECand200 | of chloroform permilliliter of
trizol wereaddedto the supernatantSamplesverecentrifugedat 12000gor 15minat4EC,
500 | of isopropanolpermilliliter of trizol wereaddedto the aqueougphasebeforeincuba-
tion overnightat-20ECRNAswerepelletedby centrifugationat 12000gor 10minandwere
washedwicewith 70%ethanol.Finally, RNAsweretakenup in water.

Reverséranscriptionwasperformedwith 2 g of RNA, 4 | of RT buffer,2 | of dNTP at
5mM, 2| of DTT at100mM,1 | of hexaprimersat0,2 g/l and1| of M-MLV at200u/ |
(Invitrogen).Samplesvereincubatedat 37EGor 1h30andat 95Eor 5min.

For PCR,samplesverediluted to one-tenthfor S29 choserasahousekeepingeneand
one-fifth for genef interest(TNF , IL-1 ,iINOS),respectivelyPCRwasperformedwith 5 |
of samples]0 | of SYBR1 | of eachprimerat10 M and3 | of water.Sequencesf primers
arelistedin S1Table.

Gut microbiota analysis

Fecesverefreshlyharvestedhenfrozenat-80EQuntil use.

FecalDNA extraction. GenomicDNA wasextractedrom 200mg of fecesaspreviously
described19]. Followingmicrobial lysisinvolving both mechanicaind chemicalsteps,
nucleicacidswereprecipitatedviaisopropanofor 10minutesat room temperaturefollowed
byincubationfor 15minuteson iceand centrifugationfor 30minutesat15,000 and4ECPel-
letsweresuspendedh 112 L of phosphatédufferand12 L of potassiurmacetateAfter the
RNasdreatmentand DNA precipitation,nucleicacidswererecoveredia centrifugationat
15,000 and4ECfor 30minutes.The DNA pelletwassuspendeéh 100 L of TE buffer.

16SrRNA genesequencing. A 16SrRNA genefragmentcomprisingthe V3 andV4
hypervariableegions(16S(sense) 1 7$&**5$**& $* & $andfantisense) 1 &7%$&
&1***73$7&7%$$ Twasimplifiedusinganoptimizedandstandardized 6S-amplicon-
library preparationprotocol (Metabiote GenoScreen,ille, France)asrecentlydescribed20].
Briefly,16 SrRNA genePCRwasperformedusing5 ng genomicDNA accordingto the manu-
facturer'sprotocol (Metabiote)using192bar-codedprimers(MetabioteMiSeqPrimers)at
final concentration®f 0.2 M andanannealingemperatureof 5S0EGor 30cyclesThePCR
productswerepurified usingan AgencourtAMPure XP-PCRPurification systen(Beckman
Coulter,Brea,CA, USA),quantifiedaccordingto the manufacturer'protocol,and multi-
plexedat equalconcentrationsSequencingvasperformedusinga 300-bppaired-endse-
guencingprotocolon anlllumina MiSegplatform (lllumina, SanDiego,CA, USA) at
GenoScreert,ille, Franceasdescribedreviously{20].

Processingof sequences. Thesequenceweredemultiplexedguality-filteredusingthe
“quantitativansightsinto microbial ecology(QIIME, versionl.9.1)softwarepackageandthe
forwardandreversdllumina readswerejoined usingthe fastg-joinmethod(http://code.
google/p/ea-utils)Thesequencewereassignedo OTUsusingthe UCLUSTalgorithm[21]
with a97%thresholdof pairwiseidentity and classifiedaxonomicallyusingthe Greengenes
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referencedatabas§??]. Rarefactiorwasperformed(25,000equenceger samplelandusedto
compareheabundancesf OTUsacrossamples.

Principalcomponentanalyse$PCA) of the UnweightedUnifrac distancewith eachsample
coloredaccordingto the diseas@henotypewerebuilt andusedto assesthe variationbetween
experimentagroups.Thenumberof observedpeciesaswellasthe Shannon Simpsonand
Chaoldiversityindexeswerecalculatedisingrarefieddata(depth= 25,0006sequences/sample)
andusedto characterizespeciesliversityin acommunity. Differential analysisvasperformed
usingthelineardiscriminantanalysi§LDA) effectsize(LEfSe)pipeline[23].

Statistics

Dataareexpressedsmean SEM.Arthritis scoreand histologicalgradingwereanalysed
with the Kruskall-Wallistest,usingStatView version5.0software(SASInstitute Inc., Cary,
NC, USA).All otherdatawerecomparedoy analysiof varianc ANOVA) followedby Bon-
ferroni test.Differencesvereconsideredsignificantat < 0.05.

Results
Colitis dampened collagen-induced arthritis severity

No signof arthritis wasobservedn control and®colitis® groups.In the2arthritis® group,the
first arthritis symptomswereobservedy day20whereasrthritis developed dayslaterin the
aarthritis + colitis® group.(Fig 1B).Arthritis severitywasmoderatewith amaximummean
clinicalscoreof5.8 1.6in the?arthritis® group 4.0 1.5in the®arthritis + colitis® group
(Fig 1C).Hindpaw edemancreasedjraduallyfrom day24to day41in the®arthritis® group,
wherea®medemaoccurredby day34in the2arthritis + colitis® groupandremainedsignifi-
cantlylessseverdFig 1D).

Theseobservationsvereconfirmedby joint histologicalanalysisat necropsy(Fig 2A). As
expectedanklesof miceshowedo signof inflammationor cartilagedegradatiorin control
andcolitis groups wherea80%of anklesof micein 2arthritis® group  40%in arthritis+ coli-
tis group®werearthritic. Inflammation (synovialhyperplasiaand cellinfiltration) (Fig 2Ac),
andjoint structuraldamagesgcartilagedegradatior(Fig 2Ad) andboneinfiltration), were
more severen thearthritis groupcomparedo 2arthritis + colitis® group.

The expressiorf the proinflammatorycytokinesTNF andIL-1 andiNOSgene(chosen
asamarkerof chronicinflammation)in the forepawsshowedanincreasen the 2arthritis®
groupwhereaso significantchangesvereobservedn the2arthritis + colitis® group.

Colitis severity was not affected by arthritis

In @control® and®arthritis® groups no clinical signof colitiswasdetected S1Fig).In 2colitis®
andin 2arthritis + colitis® groups,mice developedolitis betweerday15andday27with a
peakat day20.No statisticakignificantdifferencewasobservedetweerthesetwo groups
(S1Aand S1BFig).

Fecalipocalin 2, asensitiveand broadlydynamicnon-invasivebiomarkerfor intestinal
inflammationwasmeasuredttheindicatedtime points.Basalevelsof fecallipocalin-2were
observedn 2control® and@arthritis® groups As expectectolitis causedanincreaseof fecal
lipocalin-2in 2colitis® andin 2arthritis + colitis® groups(S3Fig). Colonlengthwasreducedn
DSSinducedgroup(S1CFig).At day41,theexpressiornf inflammatorygenesn colonwere
similarin all groupsandno differencewasobservedetweerfcolitis® groupand?arthritis
+ colitis® group.(S2Fig). Colitis wasobservedistologicallyin both2colitis® and@arthritis
+ colitis® groupwithout statisticalifferencesn severity(S1Eand S1FFig).
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Fig 2. Analysis of joint inflammatio n and structur al articular degradation in mice. Analyses were performed 41 days after arthritis
sensitization and/or 27 days after colitis induction (N = 8 by group). (Aa) Macroscopic examination of ankle inflammation (Ab), histological
grading of synovium infiltration and hyperplasia, cartilage degradation and bone erosion, (Ac) representative picture of ankles section (HES
staining, X4 magnification) (Ad) representative sections of articular cartilage (toluidine blue staining, X10 magnification). (B) Measurement
inflammatory cytokines and inflammation marker in forepaws (n = 5 by group) on day 41 by real time PCR. Data are expressed as

mean “SEM, # P 0.05 arthritis group versus control group, P 0.05 arthritis + colitis group versus arthritis group.

https://doiorg/10.1371furnal.pon®184624.9g002

PLOS ONE | https://doi.org/10.1371/journal.pone.0184624 September 19, 2017 6/14



@° PLOS | ONE

Concomitant colitis and arthritis in mice

Changes in gut microbiota

Induction of colitis causedchangedn fecalmicrobiotacomposition.Principalcomponents
analysiof betadiversityshowedsignificantdifferencedetweertcolitis® and2arthritis + coli-
tis® groupscomparedwith @control® and2arthritis® groupsatdays21,30and41(Fig 3A).
Induction of arthritis did not modify bacterial -diversity. This parametemwassignificantly
lowerin®colitis® group comparedwith 2arthritis + colitis® groupatday21 (Fig 3B).Fecal
microbiotacompositionwasdifferentbetweertcolitis® andarthritis + colitis® groups,and
notablyatday21(Fig 4A and4B).At thistime point, severataxabelongingto Firmicutesphy-
lum weremore presentn 2arthritis + colitis® group comparedo 2colitis® group. This wasthe
casdor LactobacillugeneraandLachnospiraceamily. ConverselyiGemellageneran the
FirmicutesphylumandPseudomonadaceé&amily in the Proteobacterighylum,wereless
representedh 2arthritis + colitis® group comparedo 2colitis® group.

At day21and30,fecalmicrobiotacompositionwasdifferentbetweertarthritis® and
aarthritis + colitis® groups(Tablel andFig 4C).Severalaxabelongingto Firmicutesphylum
weredecreasedh 2arthritis® groupcomparedo 2arthritis + colitis® group suchas

andDesulfovibrionaceafamily, belongingto Proteobacterighylum.

At day30and41, -diversitywassimilar betweerfarthritis + colitis® groupand?arthritis®
groupand -diversitydid not showanysignificantdifference(Fig 3A and 3B).However at
thesdime points,fewdifferencesvereobservedn fecalmicrobiotacompositionbetween

thesewo groups(S3Fig). At day30,only genergFirmicutesphylum),andpar-
ticularly . speciesywasmore presentin 2arthritis + colitis® groupcomparedo @arthri-
tis® group.At day41,in additionto , and Gemellaceaghelongingto

Firmicutesphylum)weremorerepresentedh 2arthritis + colitis® groupcomparedo 2arthri-
tis® group.

Discussion

IBD is asystemicondition andcanbeaccompaniedby extraintestinamanifestationgEIMs)
[24]. Articular manifestationg@rethe mostfrequentEIM; betweerl7%and 39%of patients
with IBD haveaspondyloarthritis(SpA)[25]. Understandinghe mechanismsinderlyingthe
developmenbf suchcomplicationin IBD is aprerequisiteo improving their management
andremainsanunmetneedfor thesepatients Herein we showthat experimentatolitis could
affectarthritis developmentn mice.Indeed,induction of colitis delayedarthritis onsetand
reducedts severityWe observedlowerarthritis scoreandedeman arthritis + colitis group
comparedo arthritis group.In contrast.colitis severitywasnot stronglyinfluencedby arthri-
tis developmentThisis, to our bestknowledgethefirst exampleof atransorgareffectin
experimentalBD.

In healthyadult,gut microbiotais relativelystableand playsakeyrolein homeostasisf
theorganism[26,27].Human andmousegut microbiotaappeato becomposednainly of
bacteriafrom the Firmicutesand Bacteroidetephyla[28+30].Severastudiesshowedhat gut
microbiotais involvedin inflammatoryandmetabolicdiseasef26,27]Jamongwhich IBD and
rheumatologialiseases.

Many groupsworldwide havepointedout the IBD-associatedysbiosisywhichis character-
izedby alowerbiodiversity,a decreasetevelof someFirmicutessuchas

[31] andanincreasedevelof Proteobacterisuchas [32]. This
imbalancean microbiotacompositionmight havefunctionalconsequencesssomedecreased
bacteriasuchas . havebeenshownto exhibitanti-inflammatoryeffectd33],
wherea®therbacteriasuchas . havepro-inflammatoryeffectd34]. Aspreviously
observedfecalmicrobiotaof micewith DSS-inducedolitis wascharacterizedy adecreased
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Fig 3. Diversity of fecal microbiota of control, arthritic, colitic or arthritic and colitic mice (N =5) at days 14 (before
induction of colitis), 21 (during colitis), 30 (after colitis) and 41 (after colitis) . Arthritis was induced by injection of ClII (200 g)
at DO at the basis of the tail and a boost of 100 g Cll was performed at D21 by intraperitoneal injection. Colitis was induced by oral
intake of 3% DSS in drinking water from D14 to D 21. (A) Representation of -diversity of fecal microbiota. (B) Representation of .-
diversity. Data are expressed as mean “SEM. # P 0.05 colitis group versus control group. P 0.05 arthritis + colitis group versus
colitis group.

https://cbi.org/10.1371durnal.por.0184624.¢08
diversityand change$n microbiotacomposition.As expectedDSS-induceaolitis provoked

anincreasen the BacteroidetesverFirmicutesratio whereasio changesn Proteobacteria
phylumwasobserved29].
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Fig 4. Compo sition of fecal microb iota in this model. (A) Composition of fecal microbiota (Family level) of
control, arthritic, colitic or arthritic and colitic mice (N = 5) at days 14 (before induction of colitis), 21 (during
colitis), 30 (after colitis) and 41 (after colitis). (B) Differential analysis between colitis and colitis + arthritis
groups at day 21. (C) Differential analysis between arthritis and colitis + arthritis groups at day 21.

https://abi.org/10.1371durnal.por.0184624.g4

Gut microbiotahasseverakffectson immune cellsboth within andbeyondthe gutand
couldthusplayarolein the developmenbf extraintestinamanifestationsTherearemany
recentargumentssupportingtherole of gut microbiotain the pathogenesisf rheumaticdis-
easdreviewedn[35]).

Majority of microbiotaandstudiesn rheumaticdiseasebavefocusedon rheumatoid
arthritis, the microbiotaof SpAremainslargelyunknown. Stebbings . determinedthefae-
calmicrobiotacompositionof 15 SpApatientsand 15matchedcontrolsusingmolecular
methodallowingtheidentification of fewspecifichacterialgroups[36]. Theydemonstrated
significantlyhigherproportion of sulphatereducin@acterian faecasamplegrom ankylosing
spondylitis(AS) patientscomparedwith samplegrom controls.More recently Costello
showecevidencdor adiscretemicrobial signaturein theterminalileum of patientswith axial
form of SpAcomparedwith healthycontrol subjectsisingthe 16rRNAgenesequencing
method[37].Themicrobial compositionwasdemonstratedo correlatewith diseasstatus.
Importantly, of the 7 familiesof microbeswith differencesn abundancevithin the SpA
patients'microbiome, , , and werestrongly
associatewith colitisandCD, (n = 9 patientsand9 healthymatchedcontrols).However,
largerstudiesarerequiredto definetheindividual bacterialspeciesnvolved.

Collagen-inducedrthritis (CIA) sharesnanysimilaritieswith humanrheumatoidarthri-
tis. Indeedthe two major characteristicef the CIA modelbbreachof toleranceandgenera-
tion of autobantibodiestowardselfand collagen-makeCIA the gold standardn vivo model
for RA studiesput not for spondyloarthritisIBD associatedrthritis is consideredy rheuma-
tologistasspondyloarthritis Thelackof reliableinduciblemodelof SpAin mice[38],or the
factthat articularinflammationis concomitantlyassociateith intestinalinflammationin
spontaneous$pAmodelsleadusto choosehe CIA modelto deciphertheimpactof digestive
inflammationon joint diseas@ndviceversa.

Gut microbiotaplayanimportant role in developmenbf inflammatoryarthritis in human
andin animalmodels[39], in particularin CIA. During arthritis developmentfecalmicro-
biotawasdifferentbetweernClA-susceptibleniceand CIA-resistanf40]. Partialdepletionof
microbiotawith antibiotic hasbeenshownto modify the severityof arthritis in this model
[18]. Herein,weobservedhat microbiotacompositionof micewith arthritis and colitis is dif-
ferentfrom micewith colitis only. Firmicutesphylumis mainly affectsl.actobacillugenus
andClostridialesorderaremore presenin micewith arthritis and colitis comparedo mice
with colitisalone.Severastudiesshowedhat speciesrom Lactobacillusarebeneficiain DSS-
inducedcolitis[41,42].Thereby Lactobacilluspincreasen arthritis + colitis groupmight
playarolein the subclinicalimprovementasobservedy the decrease fecallipocalin-2
level.

Compositionof fecalmicrobiotawasalsodifferentbetweerarthritis andarthritis + colitis
groups At arthritis and colitis onsetweobservedhat Lactobacillaceaeandnotably

Table 1. Comparis on of -diversity between 2arthrit is + colitis® versus 2arthrit is® alone group. Ano-
sim 9,999 permutations.

D14 D21 D30 D41
p value 0.177 0.0085 0.015 0.064

https://abi.org/10.1371djurnal.por.0184624.t00
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Lactobacillus, belongingto Lachnospiracea@nd S24 &peciedbelong-
ing to Bacteroidalesreremore presentin micewith arthritis and colitiscomparedo arthritis
group.Interestingly thesegroupsof bacteriahadbeenshownto bemore presentin micewith
highersusceptibilityto arthritis developmeni40]. Thus,wemight hypothesizehat colitis has
alteredthe gut microbiotaof thesemiceandthusdelayedhe appearancef 2pro-arthrito-
genic®bacterialn averyrecentreport, Brebanandcollaboratorgevealedspecificdysbiosis
in SpApatientdistinctivefrom dysbiosifoundin RA patientsandevidenceanincreasen

thatappearspecificfor SpAandamarkerof diseasactivity,further
highlightingthe clinical relevancef our findings.

Takentogetherour resultsdemonstratehat concomitantexperimentatolitis protects
miceagainstollagen-inducedrthritis andthis is associatewith change$n gutmicrobiome
composition.Someimitations of this studyshouldbe consideredOther mechanismshan
microbiotachangesnaycontributeto arthritis protectionby colitisin this model.We cannot
excludethat DSS-inducedolitis couldinducea?titration® of theimmune system(in termsof
immune cellmobilizationand/or polarization)towardsgut inflammation preventingarticular
diseas®ccurrenceQur dataon microbiotaarepreliminaryandwould requirefecaltransplan-
tation experimentdo establistacausalink. In thisregard,it would beinterestingto investi-
gatethe distribution of mucosakndsystemicTh17in this model.IndeedIL-17 contributesto
both arthritis andcolitisin experimentamodelandin human[43]In physiologicatonditions,
Thl7cellsareinvolvedin extracellulapathogenslefenceandactmore specificallyin the
mucosalfirewall[44].Indeed,in basakonditionsmostTh17cellsarefoundin the gastro-intes-
tinal tract (laminapropria) anddevelopfrom signalshat arederivedfrom the microbiota.
Furtherinvestigationstudyingmicrobiotacompositionchangesndconcomitantvariationin
Thl7abundanceén articularand mucosakompartmentduring colitis and/or arthritis could
pavethewayfor newtherapeuticstrategiesn EIM relatedIBD treatmentthroughmanipula-
tion of the gut microbiota(probiotics,prebioticsfor example).
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