
 

Lung tissue of two former workers of 

an asbestos plant located in the 

Piedmont region (NW Italy), who 

have been subjected to prolonged 

exposure to crocidolite asbestos, 

was investigated using synchrotron 

radiation micro-probe tools (X-ray 

fluorescence mapping and X-ray 

near edge structure spectroscopy).  

Direct observation of the 

distribution of K and of elements 

heavier than Fe (Zn, Cu, As, and Ba) in the asbestos bodies (AB) was observed for the first time. In 

particular, Fe was found to be more concentrated in the inner area, and P, K, and Ca were shown to be 

localized in the coating of the fiber. The distribution of Si suggested the incipient dissolution of the inner 

fibre, and that of Zn, Cu, As, and Ba indicated that AB are efficient scavengers for these species, in 

agreement with the uptake ability of ferrihydrite, which is the mineral core of ferritin and hemosiderin.  

Elemental quantification, also reported for the first time, confirmed that the coating is highly enriched in 

Fe (~20% w/w), while the other species are present in trace amounts (0.02 – 0.3 % w/w).  

X-ray near edge absorption structure (XANES) spectroscopy indicated that Fe is in the 3+ oxidation state, 

and confirmed that it is present in the form of ferrihydrite, a poorly crystalline Fe oxide.  

Comparison between the AB studied upon removing the biological tissue by chemical digestion with 

NaClO, and those embedded in histological sections, allowed unambiguously distinguishing the 

composition of the AB, and understanding to what extent the digestion procedure altered their chemical 

composition. In particular the comparison of the distributions of P, K, and Ca indicated that they are 

present as soluble species that are removed during the digestion of the tissue. 

Iron enrichment in the inner part of the AB may be attributed to the gradual conversion of the primarily 

deposited and Fe-overloaded ferritin into hemosiderin, with higher Fe content, and to subsequent 

precipitation of its ferrihydrite core. An alternative explanation may be the release of Fe from the 

asbestos fibre itself, which would undergo to gradual dissolution, as the observed distribution of Si 

suggested. The Fe distribution may also be determined by the combination of the above-mentioned 

mechanisms, one being a consequence of the other. In this framework a speculative model can be 

drawn in which the Fe-richer inner part of the AB develops with aging.  
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The aim of the project is to reveal the fine details and the exact nature of the coating developing on 

asbestos fibres upon their prolonged stay in the lungs, and its formation mechanism.  

To achieve this aim, the project is organized in the following tasks: i) Revealing the morphology and 

elemental composition of the asbestos bodies with unprecedented level of detail; ii) Providing reliable 

and spatially resolved elemental quantification; iii) Detecting possible structural and chemical 

modifications occurring to the fibers itself after prolonged stay in the lungs.  

These objectives will be achieved by combining advanced synchrotron radiation micro- and nano-probe 

tools with electron microscopies and laboratory analyses.  

On the scientific and medical side, the results of this research project will add essential pieces of 

knowledge that can help formulating more solid theories on the carcinogenic mechanism of asbestos. 

On the society side, the dissemination of the results will contribute to raise the level of awareness of the 

governments and of the general population on the asbestos danger. An increased awareness can lead to 

more strict regulations and to more efficient prevention procedures and policies. 

 

 


