












samples. As regards collagen secondary structure, the
1320/1160, 1284/1160, and 1240/1160 band area ratios,
attributed to α- and triple helices, showed a general
decreasing trend in the OP with respect to H. Conversely,
the 1264/1160 band area ratio, attributed to random
structures, did not change among the samples, while the
Random/Folded ratio, calculated to elucidate the random
component further, displayed a significant increase both
in OP+ and OP– samples. These findings suggest that in
collagen-rich areas of cortical and trabecular OP bones,
the collagen component is almost like H one, both in
terms of amount and structural organization, whereas in
OP– areas, collagen showed a profoundly altered

secondary structure characterized by the loss of the typi-
cal α- and triple helices and abundant random structures.

The statistical analysis of the calculated band area
ratios displayed a general condition of decreased collagen
content in OP samples, particularly in the OP– spectra.
All the band area ratios displayed a decreasing trend:
1340/1160 (collagen's proline), 1320/1160 (a-helices),
1240/1160 (triple helices), and 1204/1160 (amino acids'
lateral chains) showed statistically comparable values for
H and OP+ samples, within cortical and trabecular
regions, while a significant decrease was found in OP–
spectra; as regards 1284/1160 (triple helices) band area
ratio, a significant decrease was found in OP+ and, as a

FIGURE 2 Type I collagen expression in healthy (H) and osteoporotic (OP) bone. (A) Brightfield and fluorescence images of Sirius red-

stained cortical and trabecular bone (�20 magnification, 50 μm scale bar) and (B) graphical representation of the semi-quantification for

healthy samples (H), collagen-enriched zones (OP+) and collagen-impoverished zones (OP–) in osteoporotic samples
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