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Introduction

Financial support

Human samples

Mouse model: orotracheal administration of multiwalled carbon nanotubes (MWCNT)+ ESAT6

BALf macrophages are producing CHIT1

1) 10-day-long αacuteέ model of granulomatous inflammation (inflammatory responce)

Sarcoidosisis a complex,multisystemgranulomatousdiseaseof unknownetiologythat affectsindividualsworldwide [1]. Most of the patientsdevelopintrathoracicdiseasewith lymphnodeor lung involvement. A histologicalhallmarkof

this diseaseis formation of non-caseatinggranulomas,composemainlyof macrophages(epithelioidandmultinucleatedgiant macrophagesMNGMa) andCD4+ T cells[2,3]. Still there is no specifictargetedtreatment for sarcoidosis,and

current therapeuticapproaches(corticosteroids)is often associatedwith serioussideeffects[3,4]. Noveltherapiesare needed. OATD-01 is a potent chitotriosidaseCHIT1 inhibitor enteringphaseII of clinicaltrials this year. It hasproven

efficacydemonstratedin animalmodelsof IPFandother inflammatorylungdisorders[5,6]. In humans,CHITis a sarcoidosismarker,sinceits activity in patients'serumis highlycorrelatingwith diseaseseverity[7,8]. CHIT1 is expressedin

lung macrophagesand its expressionis inducedfurther upon their activation[5]. Specificallyactivatedmacrophagesare at the core of sarcoidosispathogenesis. With OATD-01 treatment we inhibit chitotriosidaseand therefore change

macrophagepro-inflammatoryphenotype,includingreductionin chemokinesneededfor recruitmentof CD4+ Tcells. Thiseffectsconsequentlyreducesgranulomasformationςa hallmarkof sarcoidosis. Takentogether,OATD-01 is a safe

andpromisingcompoundwith provenefficacyin murinemodelsof sarcoidosis.

AIM:   To evaluate the CHIT1 as a novel molecular target in therapy of sarcoidosis

Conclusions

Fig.1. CHIT1 protein concentrationand chitinolytic activity
in serumfrom sarcoidosispatientsandhealthyvolontieers.

CHIT1 is in centers of granulomas, 
in epithelioid macrophages and MNGMas

Fig.4. OATD-01 (specificand potent CHIT1 inhibitor, currently in clinical
phasesfor idiopathic pulmonary fibrosis), administered to samplesof
serumand BALfcollectedfrom patients with sarcoidosis(see: Fig.1.) was
able to efficiently and dose-dependentlyreducethe elevatedchitinolytic
activity levels(IC50ς10nM and13nM respectively)

Materials and methods
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Pharmacological inhibition of chitotriosidase (CHIT 1) as a novel therapeutic approach for sarcoidosis

Humansamplescollection: the study,proceduresand analyseswere approvedby the LocalBioethicsCommitteeat the MedicalUniversityof Warsaw,Poland,No. of approval:
KB/236/2015. Patientswere recruitedin the Departmentof InternalMedicine,PulmonaryDiseasesandAllergyof the MedicalUniversityof Warsaw,PolandbetweenJanuary2016
andJune2018.
HumanCHIT1 concentration: TheCHIT1 concentrationin humanserumand BALfsampleswasmeasuredusingCircuLexHumanChitotriosidaseELISAKit (CycLex) accordingto the
manufacturerΩsprotocol.
Chitinolyticactivity: Thechitinolyticactivityin humanserumsampleswasmeasuredaspreviouslydescribed[7]
Animal studies: Researchwas approvedby the LocalEthicsCommittee for Animal Experimentation,Warsaw,Poland(No. of approval: WAW1/798/2018). Animal models of
granulomatousinflammationwere obtainedbasedon [9]. Shortly: model was inducedby triple oropharyngealadministrationof MWCNT(SESResearch; Catalog#900-1201) and
ESAT-6 peptide(Innovagen) to 8-week-old C57Bl/6 femalemice,under5%isofluraneanesthesia. In appliedtimepoints,micewereeuthanized,bloodandBALfwerecollected,lungs
weredissectedanddividedfor severalanalyses(qPCR,histopathology)
Histopathology: severityof granulomatousinflammationin the mouselungswasassessedbasingon the numerandαmaturityέof the granulomasin lungslices,on HEstainedslides
by blindedexaminerwith scoringsystem(0-5, where0ςno MWCNTparticles,1ςfree uninvolvedMWCNTparticles,2ςMWCNTparticleaccompaniedwith few cells,3ς1 layerof
cellsaroundMWCNTparticle,4ς2-3 layersof cellsaroundMWCNTparticle,5ςsmallorganizedgranulomatousstructure)
Immunohistochemistryandimmunocytochemistry: Stainingswasperformedwith standardsmethods,usingvalidatedantibodies: anti-CHIT1 (Biorbyt, orb377995; Lot#CQ2228)
ELISAassays,qPCR,histologicalstainingmethods,cellculturewereperformedwith standardproceduresor accordingto vendorinstructions.

CHIT1 is elevated in sarcoidosis patients

Fig.2. Immunohistochemicalstainingfor CHIT1 andAMCaseon lungbiopsiesfrom patients
with sarcoidosis(in confirmedαaffectedέandαunaffectedέareas). CHIT1 signallocalization
to epithelioid macrophagesandMNGMawasalsoconfirmedby independentpathologist

Fig.3. Immunocytochemistry for
CHIT1 on smearsof BALfcollected
from patients with sarcoidosis.
Localization to macrophageswas
confirmed by pulmonary physician
with experiencein analysesof such
samples.

CHIT1 inhibitor reduces pathologic chitinolytic activity in 
samples from patients (ex vivo)

Fig.5. Bio-plex analysis of the levels of inflammatory mediators in the
supernatantsfrom sarcoidosispatientsΩBALf macrophages,performed in
schemeαbefore-afterέadministrationof OATD-01

Diseased mice have elevated chitinolytic 
activity, manageable by OATD-01 

Fig.6. Chitinolytic activity measured in BALf
from micein the study. BALfwascollected24h
postlast dose

OATD-01 treatment reducespathologicallevelsof sarcoidosisspecificcytokines(in BALf)

Fig.7. levels of granulomatous
inflammation-associated cytokines
in BALfcollectedfrom mice in the
study.

OATD-01 has anti-inflammatory effect on BALf cells

2) 40-day-long αchronicέ model of persistent granulomatous inflammation (with granulomas)

Inhibition of CHIT1 reduses the numer of the most 
advanced granulomas 

Fig.8. cytometric analyses of immune cells
populationsin BALfcollectedfrom micein the study

Fig.10. Analysisof granulomacountin histopathologicalsamplesof mouselungs

OATD-01 treatment reduces expression of markers of 
macrophages activation

No changes in
αgeneralέinflammatory
mediators Fig.9. Expressionof genesassociatedwith sarcoidosis

in lungsfrom micefrom the study
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CHIT1 is a promising novel target in sarcoidosis therapy

ü In human CHIT1 is present at the cores of sarcoidgranulomasin epithelioid
macrophagesandMNGMaandexvivoOATD-01 reducesits pathologicallevel

ü In mousemodelsof acuteand chronicpulmonarygranulomatousinflammation,
OATD-01 treatment inhibited levelsof sarcoidosismarkersand reducednumber
matureformsof granulomas

OATD-01 inhibits sarcoidosis-specific inflammatory profile of 
macrophages isolated from patients (ex vivo)


