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Studies on the Preparation and Anticancer Activity of Genistein Zinc and

Genistein Copper Complexes
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(1. School of Pharmacy, Guangzhou Xinhua University, Guangzhou 510520, China; 2. College of Pharmacy, University of South China, Hengyang

421001, China)

Abstract: In order to study the preparation method and anticancer activity of genistein-zinc and genistein-copper metal
complexes, genistein was used as a ligand, and then it was combined with zinc and copper to synthesize genistein-zinc and
genistein-copper metal complexes. Metal complexes were characterized by IR, UV and thermogravimetric analysis. The
inhibitory effects of genistein and its zinc and copper complexes on the proliferation of human non-small cell lung cancer cell
line A549, human breast cancer cell MCF-7 and human umbilical vein endothelial cell HUVEC were investigated by MTT
method. The results showed that genistein-zinc and genistein-copper complexes were successfully prepared, and the MTT
assay results showed that genistein-zinc and genistein-copper complexes had inhibitory effects on the proliferation of MCF-7

and A549 cells, and the inhibitory effects were higher than genistein, however, genistein-zinc and genistein-copper complexes

had no obvious inhibitory effects on the proliferation of HUVEC cells.
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Fig.1 The synthetic route of metal complexes
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Fig.2 The UV spectra of genistein and its metal complexes
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Fig.3 The infrared spectra of genistein and its metal complexes
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Table 1 The infrared spectral peak position of genistein and its metal complexes
&%) Compound v_on/(em™") v_¢oo/(em™h) v_y_o/(em™h)
YRl AR ZE Genistein 3412,3104 1665 -
YRl A ZE - HIE 4% Genistein-copper complex 3448 ,3338 1625 457
YRR K - £ERC S Genistein-zine complex 3384 1641 456
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Note: A. Genistein; B. Genistein-copper complex; C. Genistein-zinc complex.
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Fig.4 Thermogravimetric analysis of genistein and its metal complexes
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Fig.5 The chemical structure of genistein-copper complexes
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Table 2 The inhibition impact on A549 cells growth of genistein and its metal complexes

20 5 2145 Cell proliferation rate/% c
1G5y
Group 16 ;_unol-L’l 32 ;.Lmﬂl-l_f1 64 ,_Lmnl-l_fl 128 ;_Lmol-L’l
PRAR - HEY
78.29 +0.075 66.20 +0.048 39.92 +0.119 3.43 +0.004 43.75
Genistein-zinc complex
PRARZ - S
60.65 £0.055 52.73 £0.016 44.57 £0.005 32.49 +£0.015 37.82
Genistein-copper complex
5 - FIRMELE
99.82 +£0.015 95.97 +0.031 42.10+0.013 24.72 £0.017 65.71
5-fluorouracil
100.39 +£0.013 98.18 +0.004 44.31 £0.013 18.17 £0.008 64.11
Genistein
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Table 3 The inhibition impact on MCF-7 cells growth of genistein and its metal complexes

215 A FE 2R Cell proliferation rate/%
1Cs,
Group 16 pmol -1~ 32 pmol -1,~! 64 pmol -1.7! 128 pmol - L~
PR - A
84.24 +0.007 67.69 +0.013 53.85 +0.008 33.80 +0.027 69.82
Genistein-zinc complex
PBIRZ - L&Y
66.64 +0.023 44.22 +0.009 31.87 +£0.016 20.32 +£0.011 29.06
Genistein-copper complex
5 — SR M LE
66.34 +0.011 68.45 +£0.011 43.37 +0.018 25.07 £0.009 41.91
5-fluorouracil
YRR R
91.04 +£0.002 79.76 +0.014 32.96 +0.007 24.21 +0.021 54.40
Genistein
2.2.3 xy HUVEC mie3gsiey %o QURLRRE MY U % A G R K ALk X HUVEC #93
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HEAB R 272,
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Table 4 The inhibition impact on HUVEC cells growth of genistein and its metal complexes

21 5 MM H5E 2 Cell proliferation rate/%
1G5
Group 16 wmol+L~! 32 pmol -1 ~! 64 pmol -1.7! 128 pmol -L !
PRAR - HAY
126.52 +0.027 104.68 +0.009 71.53 +0.010 41.30 +0.010 106.5
Genistein-zinc complex
PRAZR - s
108.48 £0.013 100.17 £0.017 92.62 +0.068 79.57 +£0.005 234.3
Genistein-copper complex
5 — SR ILE
113.64 +0.003 100.77 £0.023 87.73 £0.005 81.82 +0.019 281.5
5-fluorouracil
130.07 +0. 086 125.08 +0.096 97.92 +0.123 122.12 +0.037 —
Genistein
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