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Additional background: With more than 300 million people affected globally, bronchial asthma is 
the most common chronic inflammatory disease.1 Characterized by a variable degree of airway 
obstruction, airway hyperresponsiveness (AHR), productive cough, and respiratory distress, its 
complex symptomatology leads to the formation of a variety of different asthma pheno- or endotypes. 
Despite their differences, all types of asthma share a complex symptomatology that arises from a 
chronic inflammatory reaction in the airways.2 Since a curative therapy is not yet available, standard of 
care treatment regimens aim to control symptoms by reducing local inflammation (e.g., inhaled 
corticosteroids [CS]).1 Though this approach has proved to be a reliable and effective treatment option 
in the majority of patients with mild-to-moderate asthma, there remains a number of serious safety 
issues that limit its general use; long-term oral treatment of even moderate doses is associated with an 
increased risk for a plethora of considerable adverse effects including diabetes, osteoporosis, 
hypertension, thinning of skin and hair, glaucoma, gastritis and gastric ulcer formation.3 Especially 
patients with severe, neutrophilic, difficult-to-treat or uncontrolled asthma frequently experience acute 
exacerbations and loss of symptom control despite permanent CS treatment. This necessity of 
increased and systemic use of CS puts these patients at high risk for the development of the 
aforementioned side effects. Furthermore, a considerable number of these patients can be described as 
CS resistant.1 Consequently, a safe and more tolerable treatment option for patients with bronchial 
asthma remains an unmet medical need. The NLR family pyrin domain containing protein 3 (NLRP3) 
inflammasome is a key component of the innate immune response. This high molecular weight protein 
complex plays a central role in many inflammatory processes since it initiates and regulates IL-1β and 
IL-18, two cytokines for combatting infection and tissue damage.4,5 Recognition of pathogen-
associated molecular patterns (PAMPs) during infection and danger-associated molecular patterns 
(DAMPs) by pattern-recognition receptors (PRRs) leads to the interaction of NLRP3 with apoptosis-
associated speck-like protein containing (ASC) and procaspase-1 to form the inflammasome complex, 
which, in turn, activates caspase-1.4,5 This enzyme then converts pro-IL-1β and pro-IL-18 into their 
biologically active forms with multifaceted proinflammatory properties.4,5 In fact, NLRP3 is expressed 
in primary human airway epithelial cells, macrophages, and neutrophils and increased expression of 
NLRP3 has been found in patients with neutrophil asthma.6,7 Furthermore, NLRP3 plays a significant 
role in the differentiation of T helper (TH) 2 cells and innate lymphoid tissue 3 cells since it e.g. binds 
to and transactivates the Il4 promotor.8,9 This is of central importance to the pathogenesis of asthma 
since both cell types orchestrate the allergic immune response (e.g. IgE production, recruitment and 
maturation of eosinophils), mucus hyperproduction, and airway AHR, which in turn cause the 
symptoms of the disease.10,11 Serum levels of caspase-1 are also increased in patients with perennial 
allergic asthma.12 The same is true for IL-1β, since patients with asthma revealed high expression of 
IL-1 in bronchial epithelium and elevated IL-1β levels in broncho-alveolar lavage fluid and serum.13–15 
Originally studied driving TH1 cell differentiation, IL-18 is found in significantly higher levels in lung 
tissue, plasma, and sputum of patients with asthma compared to healthy individuals.16,17 Activation of 
NLRP3,18 or administration of IL-1β19 or IL-18,20 enhances allergic airway inflammation and 
pathological features of experimental allergic asthma (EAA) in mice, while knock-out of NLRP3 or 
IL-1 or inhibition of caspase-1 or NLRP3 revealed opposite effects.21–26 Thus, we propose that specific 
blockade of NLRP3 may serve as a putative option for asthma therapy. OLT1177® (rINN: 
dapansutrile) is a small molecule, β-sulfonyl nitrile that selectively inhibits the NLRP3 inflammasome. 



OLT1177 is orally bioavailable and has been studied in safety and efficacy trials in humans at oral 
doses up to 2000 mg each day for 14 days, in which no significant clinical, hematological, or organ 
toxicities were observed.27–29  
 
Animals: Female, 6- to 8-wk-old C57BL/6 wildtype mice (Charles River Laboratories, Sulzfeld, 
Germany) were housed in single‐ventilated cages under specific pathogen-free conditions. They 
received ovalbumin (OVA)-free diet and water ad libitum. All experiments were conducted in 
accordance with the German Animal Protection Law and were approved by the Animal Research 
Ethics Board of the Ministry of Environment of Schleswig-Holstein in Kiel, Germany (V241-
38961/2017 (78-6/17). All experiments were carried out under consideration of the national guidelines 
for animal treatment. 
 
Animal treatment protocols: In order to induce ovalbumin- (OVA-) induced EAA, mice were 
sensitized to OVA by three intra-peritoneal (i.p.) injections of 10 μg OVA (OVA grade VI; Sigma-
Aldrich, Deisenhofen, Germany) adsorbed to 150 μg aluminum hydroxide (Imject Alum Adjuvant; 
Thermo Fisher Scientific, Waltham, MA, USA) on days 1, 14, and 21. Acute allergic airway 
inflammation was elicited by three 20 minute exposures to an OVA (OVA grade V; Sigma-Aldrich) 
aerosol (1% w/v in PBS) on days 26, 27, and 28.30 OLT1177 was administered intraperitoneally or 
orally. For the i.p. route, mice received OLT1177 (60 mg/kg body weight [bw]) i.p. on days 25, 26, 
27, and 28. For oral administration, mice were fed fortified feed pellets containing 7.5 g OLT1177® 
per kg feed from day 22 to day 28. The dose level was selected to target daily exposure equivalent to 
the body weight (adjusted to a 25-gram mouse and an estimated food intake of 4 g daily per mouse). A 
control group received a matching unfortified diet with no OLT1177 in the food pellets (0 mg/kg 
OLT1177®). Mice were monitored during the study for any changes in physiological parameters 
including irregular weight gain or loss. Analyses were performed 24 hours after the last OVA 
challenge on day 29. Mice with OVA-induced EAA received 200 μg poly(I:C) (Sigma-Aldrich) 
dissolved in 50 μl sterile PBS intra-nasally under sevoflurane anesthesia 1 h after the last OVA aerosol 
challenge to trigger acute exacerbation of the disease.31 Control mice received PBS (i.p.), were 
challenged with OVA aerosol, and received PBS (i.n.). Analyses were performed 24 hours later on day 
29. In order to elicit house dust mite- (HDM-) induced EAA, mice were sensitized to HDM by one 
intranasal (i.n.) application of 1 μg HDM extract (Greer Laboratories, Lenoir, NC, USA) in 40 µl PBS 
under sevoflurane anesthesia on day 1. Acute allergic airway inflammation was triggered by five 
consecutive i.n. challenges with 10 µg HDM extract (Greer Laboratories) in 40 µl PBS under 
sevoflurane anesthesia on days 8, 9, 10, 11, and 12. OLT1177® (60 mg/kg bw) was applied i.p. on 
days 8, 9, 10, 11, and 12. Control mice received PBS i.n. and i.p. Analyses were performed 48 hours 
later on day 14. All animals were sacrificed by cervical dislocation under deep anesthesia. 
 
Assessment of airway responsiveness in response to methacholine: Airway reactivity was assessed 
by methacholine (MCh) provocation testing using invasive lung function assessment (FinePointe RC 
units; Data Sciences International, St. Paul, MN, USA) as previously described.31 
 
Bronchoalveolar lavage and inflammatory cell count: Bronchoalveolar lavage (BAL) fluids were 
collected and lungs were isolated and instilled with 1 ml ice-cold PBS containing protease inhibitor 
(Complete, Roche, Basel, Switzerland) via a tracheal cannula. Total number of immune cells was 
determined using a Neubauer cell counting chamber. Aliquots of BAL fluids (50 µl) were cytospinned 
and stained with Diff-Quick (Medion Diagnostics, Miami, FL, USA), and leucocyte subpopulations 
were identified by light microscopy using morphologic criteria. 
 
Lung histology: Left lung lobe was dissected from mice and snap-frozen in liquid nitrogen. 
Remaining lung lobes histologically analyzed and mucus production was quantified as previously 
described.31,32  
 
Western blot and caspase-1 activity assay: Western blot analysis was performed on deep frozen 
lung tissue cells. Lung tissue was homogenized with mortar and pestle. Lung powder was transferred 
into RLT buffer and proteins were isolated, separated on SDS-PAGE (Mini Protean TGX Stain Free 
12%; Biorad, Hercules, CA, USA), and transferred to PVDF membrane (mini 0.2 µM; Biorad). 



Membranes were then incubated with anti-caspase-1 p20 (AdipoGen, San Diego, CA, USA), NLRP3 
(R&D Systems, Minneapolis, MN, USA), or β-actin (mouse monoclonal, Sigma-Aldrich) at 1/1000, 
1/250, and 1/1000 dilution, respectively. A 1/5000 dilution of HRP conjugated goat anti-mouse IgG1 
(Abcam, Cambridge, UK), rat IgG (R&D Systems), and goat anti-rabbit IgG (AdipoGen) served as 
secondary antibodies. Immunoreactive proteins were visualized using the ECL western blotting 
detection system (ChemiDoc; Biorad). ACBII was calculated with ImageJ (NIH). Lung powder was 
transferred into PBS (50 mg/ml), and Caspase-1 activity in lung tissue isolates was measured using 
Caspase-Glo 1 Inflammasome Assay (Promega, Madison, WI, USA) according to the manufacturer’s 
guidelines. 
 
Assessment of cytokines in bronchoalveolar lavage fluid: Cytokine levels in BAL fluid were 
assessed using enhanced sensitivity cytometric bead array (Flex Set Kits; BD Biosciences, Franklin 
Lakes, NJ, USA) on a BD Accuri C6 flow cytometer (BD Bioscience) according to the manufacturer’s 
guidelines. Analysis was performed using the FCAP Array™ v3.0 Software (BD Bioscience). 
 

Isolation and stimulation of murine mononuclear cells from spleen: Spleens were isolated from 
OVA‐sensitized mice and ground through a 40 μm‐cell strainer (BD Biosciences) followed by density 
gradient centrifugation using Lympholyte M (Cedarlane, Burlington, ON, Canada). Mononuclear cells 
(MNC) were subsequently washed, counted, and resuspended in DMEM containing 10% FCS and 1% 
Penicillin/Streptomycin. Spleen MNCs were stimulated with 50 μg/mL OVA Grade V and 10 µM 
OLT1177 (Olatec, New York, NY, USA) for 24 hours at 37°C. Cell-free supernatants were collected 
and analyzed for IL-1β by Meso Scale Diagnostics (MSD, Rockville, MD, USA) according to 
manufacturer’s protocol. 

 
Statistical analysis: All data are presented as mean ± SEM. The results were analyzed using 
Student's t test or one‐way ANOVA with subsequent Tukey's test in GraphPad Prism (GraphPad 
Software, San Diego, CA, USA). Levels of significance were indicated by *P ≤ 0.05, **P ≤ 0.01, 
***P ≤ 0.001 and ****P ≤ 0.0001. Animal groups consisted of n=8, if not stated otherwise. 
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Supplementary Figure 1: Feeding of OLT1177 containing diet leads to high 
bioavailability of OLT1177 in serum 

(A), comparison of serum concentration of OLT1177 in mice after feeding. Results are 
presented as mean values ± SEM. Statistical significance was assessed using unpaired t-test, 
****P ≤ 0.0001. 
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