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inflammation, see 1 month after the exposure to rod-like CNT (Rydman et al., 2015). These
results demonstrate that IL-1R interaction mainly regulates neutrophilici ~ imation in the
acute ir = matory response, but this interaction is not critical for Th2 dominated chronic
type response. In line with this, Kebler et al. (2015) reported that the longerand tf = “.er CNT
resulted in more severe pulmonary eosinophilia and induction of crystalline bodies in alveo-
lar macrophages compared to shorter and thinner CNT. Moreover, it has been shown that
eosinophil peroxidase (EPO) derived from in vitro and ex vivo activated eosinophils is able
to promote SWCN's biodegradation (Andén et al., 2013) and that pulmonary exposure to
MWCNTs mediates Th2 type infla ition with EPO release into the pulmonary inflamma-
tion foci (Girtsman et al., 2014).
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Ovalbumin (OVA) induced experimental asthma is one of the most widely studied allergic
asthma model worldwide. There are several variations of the model in which sensitization
is done by repeated intranasal or intratracheal administration with OVA, but without adju-
vant, or repeated intra)  oneal injection with adjuvant. A¢ " ionally, house dust mite ex-
tract (HDM) and other purified allergens have been used to induce Th2 type allergic i me
responses in mice.

Several studies have examined the risk of exposure to a combination’of CNTs with allergen.
For int ce, Inoue et al. (2009, 2010) examined the effects of MWCNT and SWCNT by re-
peated intranasal exposure with and without OVA allergen. Exposure to both SWCNT and
MWCNT augmented OVA-induced pulmonary inflammation. Exposure to MWCNT also ex-
hibited adjuvant activity for allergen-specific IgG1 and IgE, au , nted lung T helper cyto-
kines and chemokines (Inoue et al., 2009). Sit ™ ly, exposure to a combination of MWCNT
and ovalbumin allergen induced an increase in airway  istance, airway inflammation, gob-
let cell hyperplasia, and the production of antigen-specific antibodies (Inoue et al., 2010).

Interestingly, exacerbations of allergen-induced airway inflammation and mucus-cell
metaplasia by MWCNT could be enhanced by deficiencies in COX-2, and was associated with
the activation of a mixed Th1/Th2, ...17 immune response (Sayers et al., 2013). A similar
protective role for STAT1 in chronic allergen-induced airway inflammation and exacerbation
of lung remodeling caused by aspiration of MWCNT has been recently suggested when MW-
CNT were reported to further increase ovalbumin-induced goblet cell hyperplasia, airway
fibrosis and subepithelial apoptosis in Statl—/— mice compared with WT mice (Thompson
et al, 2015).

Nygaard et al. (2009) reported that both SWCNT and MWCNT together with OVA
strongly augmented serum levels of OVA-specific IgE, the number of eosinophils in BAL,
and the secretion of Th2-associated cytokines in the draining lymph nodes in mice. In
line with this, Li et al. (2014), showed in Wistar rats that exposure to SWCNT exacerbated
OVA-induced allergic asthma. Interestingly, SWCNT induced allergic asthma exacerba-
tion was prevented by concurrent administration of vitamin E suggesting that the relief
of several asthma related symptoms was explained by antagonistic effects of vitamin E
(Li et al., 2014). In the study by Ryman-Rasmussen et al. (2009), significant airway fibrosis
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between sterile and allergen induced ~ way inflammation will be important in = zerning
the influence of nanoparticles on allergic disease.

* Inhalation of ENPs has been shown to influence both innate and adaptive immunity
mediatec ;thma-like reactions in mouse mo(  s.

» Airway exposure to ENPs can exa bate preexisting al : pulmonary inflammation in
mice.

¢ Although the influence of ENP on allergic diseases is still poorly known, the evidence
derived from mouse stud  suggest that ENPs may also have an importan’ * pact on
allergic diseases in humans.
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