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First line treatments only focus on 
symptom management

Allergies are a significant burden with limited treatments
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Irg1/ itaconate pathway is a promising target for treating allergies

x

x

x

Modified from: Jaiswal Mucosal Immunology 2022

Jaiswal, A. et. al (2022). Mucosal immunology, 15(2), 301–313. https://doi.org/10.1038/s41385-021-00462-yMcGettrick, A.F et. al Nat Metab 4, 499–500 (2022). https://doi.org/10.1038/s42255-022-00578-w

Inflammatory stimulus (LPS, allergen)
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Limitations of cell permeable itaconate derivative 4 Octyl Itaconate

Jaiswal, A. et. al (2022). Mucosal immunology, 15(2), 301–313. https://doi.org/10.1038/s41385-021-00462-y

Modified: Maureen Yin et al. J Immunol 1 January 2024; 212 (1): 13–23. https://doi.org/10.4049/jimmunol.2300155

1.Poorly soluble – limiting 
bioavailability

2.Higher concentration 
required to achieve anti-
inflammatory properties.

3.Frequent and repeated 
doses

Modified: Jaiswal, A. et. al (2022). Mucosal immunology, 15(2), 301–313. https://doi.org/10.1038/s41385-021-00462-y

Goal: To address the underlying metabolic dysfunction in 
allergy using a more clinically translatable approach

https://doi.org/10.4049/jimmunol.2300155


Using itaconate-based polymeric nanoparticles to treat allergic disease
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C.B. Smarr, et al Proc. Natl. Acad. Sci. U.S.A. 113 (18) 5059-5064, https://doi.org/10.1073/pnas.1505782113 (2016).
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Overall, we hypothesize these metabolite-based NPs will be a safe and 
effective platform in mitigating allergy through modulation of mitochondrial 

dynamics and reduction in Th2 cytokines.

Using itaconate-based polymeric nanoparticles to treat allergic disease
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Metabolite- based NPs significantly increase oxidative phosphorylation in MH-S cells

Nanoparticle Size (nm) PDI Zeta (mV)

PLGA 258.3 ± 52.0 0.104 ± 0.069 -27.1 ± 5.28

pITA 496.0 ± 63.9 0.146 ± 0.059 -23.4 ± 1.86

pMSA 449.7± 89.1 0.145 ± 0.044 -23.5 ± 1.67

In collaboration with Dr. Abhinav Acharya Lab
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Metabolite-based NPs suppress total IgE and Th2 associated cytokines

or

BAL

PLASMA
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How are immune cell populations modulated by the metabolite-based NPs?
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pITA and pMSA treatment significantly increase suppressor cells in the lung
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Conclusions and Therapeutic Impact

• Further characterization of mitochondrial dynamics 
• Antigen specific approach – loading NP with proteins like 

house dust mite
• Elucidating mechanisms behind the reduction in IgE

Establishing a promising platform to safely and effectively treat allergic airway disease

• Metabolite-based NPs significantly reduced Th2 cytokines and total IgE in an 
therapeutic OVA/Alum allergy model

• Modulation of key immune cell populations within the lung 24 hours after NP 
administration 
• PMN-MDSCs specifically has been implicated in mitigating allergic 

inflammation
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Bronchial narrowing of the lungs reduced with metabolite- based NP treatment

PLGA-NP

pITA-NP pMSA-NP

4OI

H&E staining of the lungs – reduction 
in bronchial narrowing

PBS OVA/Alum

pITA-NP pMSA-NP

4OI

PLGA-NP

Differential staining of cells from the bronchoalveolar lavage


