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ABSTRACT
Article Info: Tamoxifen is a group of drugs of selective estrogen receptor modulators, and is one
25 Aug 2020 : of the drugs effective in the prevention and treatment of some cancers (such as breast cancer). In this
23 May 2021 study, the interaction of tamoxifen with DNA is investigated experimentally. Also, the electronic structure
010ct 2021 (at atomic scale) of the molecular system of tamoxifen was theoretically investigated, using atom in mol-
© ecule (AIM) theory.

First, in the experimental section of this study, the interaction of Tamoxifen with
DNA were investigated by UV-ViS technique and hydrodynamic method (Viscometry). In addition, the
analysis of the experimental results shows the obvious effect of concentration on the mechanism of how
the tamoxifen molecule binds to DNA. Then, in the theoretical part of this research, using computational
biophysical chemistry methods, some properties of tamoxifen molecular system, such as electronic Den-
sity of States (DOS), boundary orbital’s energy (HOMO/LUMO), Electrostatic Potential Energy (EPS) and
electronic contour maps of the electron density and its Laplacian, will be calculated.

This article is a meta-analysis with animal sample.

IR Result of the UV-ViS spectroscopy technique and viscometry indicated hyperchromism and hypo-
chromism effect. In addition, the result were depend on the concentration of the drug and affected the
kind of binding of Tamoxifen to DNA. the analysis of computational studies on the drug tamoxifen sug-

Keywords: gests that the mechanism of the local charge/energy distribution in the molecular system of tamoxifen
Tamoxifen, DNA, plays an important role in how this drug binds to DNA.

Binding, Spectros- : Based on the experimental results of UV-ViS technique and viscometry, as well as the elec-
copy, Computational © tronic/vibrational properties of the tamoxifen molecular system, it was defined that the Tamoxifen inter-
Chemistry / Biology © acts significantly with all the binding sites of DNA.

some cancers (e.g., breast cancer). This study experimen-
tally explored the interaction of tamoxifen with DNA.
1. Introduction Moreover, the electronic $tructure (at the atomic scale)
of the molecular system of tamoxifen was theoretically
amoxifen is a group of drugs of selective investigated, using Atom in Molecule (AIM) and Natural
estrogen receptor modulators. Moreover, Bond Orbital (NBO) theories.
it is effective in preventing and treating

* Corresponding Author:

Reza Safari, PhD.

Address: Department of Chemistry, Faculty of Science, University of Qom, Qom, Iran.
Tel: +98 (253) 2103096

E-mail: r.safari@gom.ac.ir; safari_physicalchemistry@yahoo.com



http://jams.arakmu.ac.ir/index.php?slc_lang=en&sid=1
mailto:safari_physicalchemistry@yahoo.com
https://orcid.org/0000-0002-7395-4425
https://orcid.org/0000-0001-6623-2080
https://orcid.org/0000-0003-4708-323X
https://doi.org/10.32598/JAMS.24.4.6283.1
https://crossmark.crossref.org/dialog/?doi=10.32598/JAMS.24.4.6283.1
http://jams.arakmu.ac.ir/page/12/About-the-Journal

October & November 2021. Vol 24. Issue 4

Figure 1. The absorption spectra of Tamoxifen titrated with the DNA solution

2. Materials & Methods

In the experimental section, using the ct-DNA and Tris
buffer and other solution and materials, the interaction of
Tamoxifen with DNA was investigated by UV-ViS tech-
nique and hydrodynamic method (Viscometry). Then,
in the theoretical part of this research, using computa-
tional biophysical chemistry methods, some properties of
tamoxifen molecular system, such as electronic Density
of States (DOS), Boundary Orbital’s Energy (HOMO/
LUMO), Electrostatic Potential Energy (EPS), and the
electronic contour maps of the electron density and its
Laplacian were calculated.
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3. Results

According to the obtained results, Figures 1 and 2, of
the UV-ViS spectroscopy technique andviscometry in-
dicated hyperchromism and hypochromism effect. Fur-
thermore, the experimental results were depended on the
concentration of the drug and affected the type of bind-
ing of Tamoxifen to DNA. Besides, the entangling of the
whole binding sites of DNA was due to the hydrophobic
and electrostatic interactions [11, 12].

Additionally, analyzing computational studies on the
drug tamoxifen suggested that the mechanism of the lo-
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Figure 2. The relative viscosity of DNA (52 pM) versus (Tamoxifen/DNA) concentration =
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Figure 3. A: Local atomic charge distribution in tamoxifen molecular system; and B: The expanded spatial orbitals of tamoxifen to

predict how it binds/interacts to DNA.

cal charge/energy distribution in the molecular system of
tamoxifen plays an essential role in how this drug binds
to DNA, Figure 3.

4. Discussion and Conclusion

Based on the experimental results of the UV-ViS tech-
nique and viscometry, as well as the electronic/vibrational
properties of the tamoxifen molecular system, it was de-
fined that the Tamoxifencan place betweenthe base pairs,
major and minor grooves; it also interacts with a back
bone of DNA by electrostatic interactions. Therefore, all
the DNA binding sites are entangled with Tamoxifen by
the hydrophobic and electrostatic interactions. The in-
ternal diagram presents the absorbance of the tamoxifen
in the presence of a different concentration of DNA at a
wavelength of 250 nm.
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17. Infrared Spectroscopy
18. Occupied Molecular Orbitals
19. Virtual Molecular Orbitals
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15. Becke, 3-parameter, Lee—Yang—Parr functional/approximation
16. Basis Set
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