
Impact of Particulate Matter 2.5 on A549 Human Lung 
Epithelial Cells and Alveolar Macrophage like Cells

Air pollution is considered as a global health problem worldwide due to its rapid increase. Particulate
matter (PM) represents one of the main components of this air pollution1. Therefore, the impact of
PM on the functionality of different systems in the human body is constantly being investigated.
Although PM can be distinguished by their chemical composition and origin, PM are mostly divided
intothreegroupsaccordingtotheirsize:PM10 withadiameter≤10µm,PM2.5 withdiameter≤2.5µm
and ultrafine particles (UFP, 1-100 nm)2 (Figure 1). PM2.5 can float in the air for a long time and by
breathingin, they canreachthealveoliandimpair thefunctionofdifferentcell typesintherespiratory
tractincludingalveolarepithelialcellstypeII(AETII)andalveolarmacrophages(AMcells)3.

AETIIcells(A549cell line)wereincubatedwithPM2.5 atdifferentconcentrations(1,2,5and10μg/mL)
for12hours.AqPCRassaywasusedtoanalyzetheeffectofPM2.5 exposureonthegeneexpressionof
the alarmins IL-33, IL-25, TSLP and on the gene expression of iron metabolism relevant genes
Transferrin receptor 1 (TfR1), Ferroportin (FPN), Ferritin heavy chain (FTH) and
Hepcidin antimicrobial peptide (HAMP)

Thisworkaimstofurther investigate theeffectsandmechanismsbehindthe harmfuleffectsof PM2.5

on the respiratory system. This includes the effect on iron homeostasis and on the release of alarm
cytokines IL-25, IL-33 and thymic stromal lymphopoietin TSLP from AET II, as well as the influence on
thephenotypeofAlveolarMacrophagelikeCells(AMLcells).

Methods

Introduction

Exposure AET II cells to PM2.5

In vitro Differentiation of human Monocytes into AML cells  and Exposure to PM2.5

Monocytes were sorted from human blood samples and cultured with the differentiation cytokines
for six days5. AML cells were exposed overnight to PM2.5 (10 µg/ml). AML cells were analyzed with
Fluorescence Activated Cell Sorting (FACS). LEGENDplex Human Macrophage/Microglia Panel (13-
plex)wasusedtoanalyzethesecretedproteins/cytokinesinthesupernatant.

Results

Figure 2.  qPCR  analysis of IL-33 (A) ,IL-25 (B) and TSLP (C) gene expression in A549 cells  after  PM2.5-Exposure. 

Theresultsof thisworkdemonstrate anoverview of the harmfuleffects of PM2.5 onthe humanlungs
(Figure 6) and provide a starting point for further investigations into PM2.5 and their role in the
developmentorexacerbationofvariousrespiratorydiseases.
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Figure1.SizeofPM2.5 incomparisonwithPM10
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Figure 3.  qPCR  analysis of TfR1 (A), HAMP(B), FPN(C)and FTH (D) gene expression in A549 cells  after  PM2.5-Exposure

Figure 4.  Flow cytometric analysis of AML surface markers after PM2.5-Exposure

Figure 5.  AML-Cytokines determining after PM2.5-Exposure 

Figure6.TheinfluencemechanismsofPM2.5 onbothAETIIandAM/AMLcellandtheirassociationwithallergicandchroniclungdiseases.The
pathwaysofactionofPM2.5presentedwerebasedontheresultsobtainedinthisworkandthefindingsreportedinotherstudies.

Summary and Perspective


