Impact of Parficulate Matter 2.5 on A549 HumanLlung . Hochschule universitatsinikum
Epithelial Cells and Alveolar Macrophage like Cells \

Ali AlHamad, Master of Science in Pharmaceutical Biotechnology, University of Applied Sdences Zittau/Gorlitz- Master Thesis 03.2023—09.2023 TECHNISCHE

A

gy

Jun. Prof. Dr. HaniHarb, Institute of Medical Miicrobiology and Virology Facutty of Medicine Carl Gustav Carus At the Technical University of Dresden UNIVERSITAT
Prof. Dr. Karin Fester, Faculty of Natural and Environmental Sdences, University of Applied Sciences Zittau/Gorlitz DRESDEN

Intmu ai on FMO control AML control group Treatment with PM, 5 kg
77 77 | 40
10 3

5 s
"
T
"
- - %
#ﬂ
€D206°CD163~CDBO*AML
s =3 8 &
L7
; 0%

Air pollution is considered as a global health problem worldwide due to its rapid increase. Particulate ' ) Wy 1

matter (PM) represents one of the main components of this air pollution®. Therefore, the impact of S “oie {7

PM on the functionality of different systems in the human body is constantly being investigated. g ¢ dcomen com. i— o % o coms T o 4o com | 4 e

Although PM can be distinguished by their chemical composition and origin, PM are mostly divided o a wt] ' wty e

into three groups according to their size: PM,, with a diameter < 10 pm, PM, . with diameter <2.5 um s o 0 HREI I s e —

and ultrafine particles (UFP, 1-100 nm)? (Figure 1). PM, . can float in the air for a long time and by 7 ®

breathing in, they can reach the alveoli and impair the function of different cell types in the respiratory 1073 103 o3 g™ .

tractincdluding alveolar epithelial cells type Il (AET 1) and alveolar macrophages (AM cells)3. 8 :: e
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Figure 1. Size of PM, s in comparison with PM,,* 1 q
This work aims to further investigate the effects and mechanisms behind the harmful effects of PM, Rt ARG SRR —

on the respiratory system. This includes the effect on iron homeostasis and on the release of alarm o , £¥ 0
cytokines IL-25, IL-33 and thymic stromal lymphopoietin TSLP from AET I, as well as the influence on 3 Z,l0
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the phenotype of Alveolar Macrophage like Cells (AML cells). ° "3 ’ E |o
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AET Il cells (A549 cell line) were incubated with PM,  at different concentrations (1, 2, 5 and 10 pg/mL) s co208 g g 7 2
for 12 hours. A qPCR assay was used to analyze the effect of PM, ¢ exposure on the gene expression of " E i I
the alarmins IL-33, IL-25, TSLP and on the gene expression of iron metabolism relevant genes ‘ '3 E g
Transferrin receptor 1 (TfR1), Ferroportin (FPN), Ferritin heavy chain (FTH) and 3750105';*50- | [coms; amnco- e aco- 2 s 2
Hepcidin antimicrobial peptide (HAMP) "3 "3 1 8
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Exposure A549 cells to PM. s in different concentrations (1, 2, 5 and 10 pg/mL)
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In vitro Differentiation of human Monocytes into AML cells and Exposure to PM, .
. o o 4. . 150~ - 2.0
Monocytes were sorted from human blood samples and cultured with the differentiation cytokines 00007, s0 weke
. . . o
for six days®. AML cells were exposed ovemight to PM, (10 pg/ml). AML cells were analyzed with £ so000{ g2 | = wol 8B E 1004 g @
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Fluorescence Activated Cell Sorting (FACS). LEGENDplex Human Macrophage/Microglia Panel (13- % 200000 2 = S % <10
plex) was used to analyze the secreted proteins/cytokinesin the supematant. g — % 200 2 s é .
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Figure5. AML-Cytokinesdetermining after PIM, .-Exposure
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Curosurf (50 pg/ml)  Curosurf (50 pg/ml) GM-CSF (10 ng/ml) Harvesting AML cells for
GM-CSF (10 ng/ml)  GM-CSF (10 ng/ml) TGF-B (5 ng/ml) FACS analysis A i
ToFSEg/m) | TGRA G ng/m) 110 (5 ng/mi) The results of this work demonstrate an overview of the harmful effects of PM, < on the human lungs
(Figure 6) and provide a starting point for further investigations into PM, ¢ and their role in the
development or exacerbation of various respiratory diseases.
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Figure2. gPCR analysis of IL-33 (A),IL-25 (B) and TSLP (C) gene expression in A549cells after PM, .-Exposure. PMa.: Particulate matter < 2.5 caY i P inducing Th2 Association with allergic
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] 2 E 9.)1 Figure 6. The influence mechanisms of PM, s on both AET Il and AM/AMIL cell and their assodiation with allergic and chronic lung diseases. The
3 3 10 k| s thways of action of PM, .. presented were based on the results obtained in this work and the findings reported in other studies..
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