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Spectrum-— effect Relationships of the Metal Elements in Pyritum, Its Processed Products and Their
Activities on Proliferation of Osteoblasts
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Abstract: Objective To investigate the spectrum—effect relationships between Fe, Mg, Zn, Cu and other metal
elements in pyritum and its processed product and their effect on proliferation of osteoblasts. Methods Male SD rats
were randomly divided into blank group, raw pyritum group (7.5 g-kg™') and processed pyritum group (7.5 g-kg™"),
and were given intragastric administration according to the corresponding doses. The contents of metal elements in the
serum of rats were determined by Inductively Coupled Plasma Optical Emission Spectrometer (ICP—OES) after
intragastric administration for 0.5, 1, 2, 3, 4, 6, 8, 12 h. Osteoblasts were prepared from SD rats within 24 h of
birth, and drug containing serum was used for intervention at different time points and the proliferation of osteoblasts

was determined by MTT assay. Partial least squares regression (PLSR) was used to analyze the spectral— effect
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correlation between the contents of metal elements in drug serum and the effect of serum on the proliferation of
osteoblasts. The partial regression coefficient and the VIP value were calculated. Results Compared with the blank
group, except for 12 h, the proliferation of osteoblasts was significantly enhanced in the raw pyritum group and the
processed pyritum group (P < 0.01); and compared with the raw pyritum group, the proliferation rate of osteoblasts
in processed pyritum group was significantly increased at 3 h and 4 h(P < 0.01). The VIP value of Fe in raw
pyritum group was >1; and the VIP value of Fe and Mg in processed pyritum group were both > 1, of which the
VIP value of Fe was > Mg. Fe has the strongest correlation with the proliferation promoting effect of osteoblasts in
drug— containing serum of pyritum, followed by Mg, Zn, and Cu elements. Conclusion Both pyritum and its
processed products can promote the proliferation of osteoblasts, which may be related to the metal elements

contained therein, and the correlation with Fe is the greatest.

Keywords: Pyritum; processed pyritum; metal elements; Fe; osteoblast proliferation; partial least squares

regression method; spectrum—effect correlation
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Table 1  Effect of pyritum drug—contained serum on proliferation
of osteoblasts(x +s, n=6)
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Table 2 Result of the spectral-effect correlation between the
contents of metal elements in pyritum drug—contained serum and

the effect of serum on the proliferation of osteoblasts
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Effect of pyritum on the contents of metal elements in rats serum(x s, n=6)
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