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Fibre Asbestiformi:
Caratterizzazione e Analisi della vitalità cellulare
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Fibre Asbestiformi:
DCF(Diclorofluoresceina) Radicali liberi
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Analisi del danno al DNA:
Comet assay
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Cellule positive >6 foci
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Analisi del danno al DNA:
Immunofluorescenza foci –H2AX(Ser139)



Meccanismi di riparo:
Livelli di glutatione e RAD 51 WB
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Infiammazione/Metilazione:
Real-Time PCR

MeT5A 24h



Conclusioni

• VM CHRY e JN ERI esercitano rispettivamente un effetto citotossico attraverso una 

riduzione di vitalità e genotossico attraverso induzione di danno al DNA in vitro;

• I meccanismi di riparo risultano compromessi;

• E’ necessario prestare la giusta sorveglianza su questo tipo di particolati presenti in 

natura
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Fibre Asbestiformi/Microscopio ottico:
Crisotilo russo(Chr-Ru), Wollastonite; A549
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✱✱✱
✱✱✱

✱✱✱
✱✱✱

MTTMeT5A
A549

Crisotilo Russo(Chr-Ru):
Caratterizzazione e Analisi della vitalità cellulare

CTRL=controllo; R1= Chr-Ru <5µm; R2= Chr-Ru > 5µm; CRO=crocidolite; W=wollastonite

✱✱✱

✱✱✱ ✱✱✱
✱✱✱

A549 Media6h Media 24h Media 48h Media 72h
1.CTRL 100±0.053 100±0.034 100±0.14 100±0.14
2.R1 67±0.022 53±0.029 55±0.041 47±0.036
3.R2 61±0.019 42±0.028 31±0.027 29±0.027
4.CRO 88±0.029 78±0.026 69±0.054 51±0.055
5.W 80±0.015 80±0.054 88±0.15 79±0.16

Met5a Media 6h Media 24h Media 48h Media 72h
1.CTRL 100±0.034 100±0.031 100±0.061 100±0.067
2.R1 74±0.017 63±0.008 59±0.012 47±0.067
3.R2 67±0.014 48±0.011 37±0.023 25±0.031
4.CRO 89±0.024 71±0.019 60±0.039 43±0.045
5.W 89±0.036 83±0.038 77±0.048 67±0.071

ds: 1-2; 1-3; 1-4; 1-5; 2-3; 2-4; 2-5; 3-4; 3-5; 4-5 ds: 1-2; 1-3; 1-4; 1-5; 2-3; 2-4; 2-5; 3-4; 3-5; 4-5



Conclusioni

• CHR-RU esercita un effetto citotossico tempo dipendente in vitro; a partire dalle 6h sino

alle 72h(tramite saggio MTT)

• Osservazione di una maggiore citotossicità di R2 (Chr-Ru >5µm) rispetto R1 (Chr-Ru 

<5µm)

• Il metasilicato di calcio: WOLLASTONITE (W) non risulta avere un effetto citotossico

rilevante in vitro

• Risulta importante continuare ad osservare gli effetti ed i meccanismi che questa fibra

attua nei modelli in vitro



 Studio dei meccanismi molecolari ed epigenetici coinvolti dopo l’esposizione a fibre minerali

asbestiformi (mRNA, miRNA tramite qPCR e WB)

 Investigare il tipo di risposta scatenata dal Sistema immunitario in seguito all’esposizione a tali

sostanze (studio citochine tramite Bioplex)

 Analisi dei segnali paracrini rilasciati dale cellule (vescicole extracellulari)

Prospettive future
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Role of mineral fibers on the materno-fetal placental barrier





The Materno-Fetal Barrier



MTT ASSAY in BeWo cell line treated with Amphibole Asbestos: 

Crocidolite and Erionite
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BeWo cell line treated with Crocidolite   

RAD51

pH2A.X
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pH2A.X

RAD51

H2A.X

ACTIN

Ctrl 10 min Ctrl 2hERI 10 min ERI 2h
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BeWo cell line treated with Erionite
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BeWo cell line treated with Crocidolite and Erionite

RAD51
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Results

• Erionite is more cytotoxic than Crocidolite (MTT assay)

• At 30 min and 4 h, cells treated with Crocidolite did not show any damage

• At 10 min, cells treated with Erionite did not show any damage

• At 2 h, cells treated with Erionite showed DNA damage without repair

• At 8 h, both fibers showed DNA damage with consequent repair



MTT ASSAY BeWo cell line treated with Serpentine Asbestos:

Chrysotile VM and Chrysotile UICC 
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RAD51
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BeWo cell line treated with Chrysotile VM
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RAD51
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BeWo cell line treated with Chrysotile UICC
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BeWo cell line treated with Chrysotile VM and Chrysotile UICC 
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Results

• Both Chrisotyle VM and Chrisotyle UICC have been shown cytotoxic at 2 h (MTT assay)

• At 30 min and 4 h, cells treated with Chrysotile UICC did not show DNA damage

• At 30 min and 4 h, cells treated with Chrysotile VM showed DNA damage without repair

• At 8 h, both fibers showed DNA damage without repair
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MTT ASSAY BeWo cell line treated with Serpentine Asbestos:

Chrysotile R1 and Chrysotile R2



Future experiments

• Cell treatments with W, R1,R2 to evaluate pH2A.X, H2A.X and RAD51 expression

• Evaluation of cell death (Caspase3, Bax and Bcl2) 

• Comet assay

• Micronuclei assay


