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1-Herbal medicine
2-Hypericin
3-Pseudohypericin
4-Kaempferol
5-Quercetin
6-Myricetin
7-Resveratrol
8-Tetramethyl stilbene
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10-Limonene
11-trans-Anethole
12-Carvone
13-Flavonoid
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2-Constant

3- AutoDock 4.2

4- National Center for Biotechnology Information (NCBI)
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1-Coordinate

2-AutoGrid

3-AutoDock
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6-Grid box
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1-Lamarckian genetic algorithm
2- AutoDock Tools

3-Docking simulation

4- Affinity potentials
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Abstract

Background & aim: Estrogens play a key role in the growth, development and maintenance of a wide
range of tissues. Physiological responses to estrogen in specific tissues are mediated by at least two
isoforms of the estrogen receptor alpha (ERa) and beta (ERB). Currently, medicinal plants are widely
used in the treatment and control of diseases due to their lower cost and fewer side effects than
synthetic drugs, including Hypericum perforatum L. and Anethum graveolens L. Hypericum perforatum
L. is effective in premenstrual syndrome, and Anethum graveolens L. as a regulator, effective in sex
hormones and dysmenorrhea. The main purpose of the present study was to compare the molecular
interaction of phytoestrogenic compounds of the studied plants with these two isoforms of estrogen
receptor through molecular docking.

Methods: This molecular docking study was performed in 2021. The Molecular docking method was
used to calculate the molecular interaction with the aim of additional investigation of the possible
hormonal effects of phytoestrogenic compounds in the studied plants. Evaluation of theoretical binding
site of flavonoid phytoestrogenic compounds fisetin, kaempferol, quercetin, myricetin, tetramethyl
stilbene, trans-Anethole, limonene, resveratrol, and genistein as an agonist or antagonist was
performed by ERa and ERB. The amino acid residues involved in the interaction, the free binding
energy and the binding constant were determined. The collected data were analyzed using different
software and compared with the results of related articles.

Results: By examining the binding energy and different conformations of phytoestrogenic compounds
into ERs, fisetin, kaempferol, quercetin, myricetin and resveratrol were selected as the best potential
ligands. The results confirm that these compounds were quite sterically compatible with the location at
the active site occupied by the 17B-estradiol endogenous agonist as full agonist and partial agonist
genistein. The results of molecular docking provided evidence of the binding of phytoestrogenic
compounds to ERa and ERp with a bond-free energy of -5.26 to -8.47 kcal/mol and a binding constant
of 131.62 pM to 614.61 nM and their interaction with key residues of active site including Glu353,
Arg394 and His524 of ERa and Glu305, Arg346 and His475 of ER[ as partial agonist.

Conclusion: The interaction of the best phytoestrogenic compounds with the key amino acids of
active site ERs such as the partial agonist of genistein was desirable. Valuable results of molecular
docking in identifying the most important phytoestrogenic compounds can be considered as a starting
point for optimization in the rational design of drugs in the treatment of estrogen-sensitive diseases.
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