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INTRODUCTION

MDD is a disease that affects the emotional state of people causing persistent feelings of
sadness and loss of interest in personal activities.'*! The FDA approved Vx a structurally
new drug for the treatment of MDD on September 30, 2013.1% * Vx exhibits both an
antidepressant and anxiolytic effect. Vx has an effect that can not only be effective in the
treatment of depressive disorders but also anxiety.®! Vx was studied in 11 randomized,
double-blind, placebo-controlled trials of 6/8 weeks duration of treatment evaluating its
efficacy and safety.®” Vx in the United Kingdom is a cost-effective treatment option at a
threshold of £ 20,000 / QALY vs escitalopram, citalopram, sertraline and was associated with
more health benefits, less costs (was dominant) versus comparators Relevant third-line drugs
such as venlafaxine and duloxetine.®® Vx significantly improves cognition, independent of

depressive symptoms and is an important treatment for MDD-related cognitive dysfunction.®
10]

In patients with MDD the recommended dose range is 5-20 mg / day.’*™ Scientists have
found that Vx 5-20 mg over 6/8 weeks improves the overall functioning of patients with
MDD.!? vx is targeted at serotonin receptors(5-HT) and transporters.*® Vx inhibits
serotonin reuptake, in addition it is a 5-HT 1D, 5-HT 3, 5-HT 7 receptor antagonist, a 5-HT
1B receptor agonist and a 5-HT 1A receptor agonist.*** Vx increases serotonergic,
noradrenergic, dopaminergic, cholinergic, histaminergic and glutamatergic neurotransmission

in brain structures associated with MDD.[?!

The Japanese Takamine and Uenaka settled in New York on August 5, 1900, crystallizing
AD by a different procedure to that used.?”? AD is an active hormone and NT secreted by the
adrenal medulla. AD activates the alpha and beta adrenergic receptors, mainly causing heart
stimulation, systemic vasoconstriction, gastrointestinal relaxation and dilation of bronchi and

cerebral vessels.[*® !

Hyperchem is a molecular modeling program. Hyperchem's graphical interface allows

researchers to perform chemical simulations that facilitate multiple data entry.[#%!

The main objective of this work is to determine by the quantum method SE-PM3 the

interaction between VVx and NT.
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MATERIAL AND METHODS

Software and Simulation

It used Hyperchem molecular simulator for Windows Serial # 12-800-1501800080 SE-PM3
to extracting the molecules.

General Setting

SE-PM3 a total load of around 0. Multiplicityl. Pairing turns the RHF. State under the
Convergent limit of 0.01. 50. Limit iteration accelerates convergence Yes. Polarizability.
Geometry Optimization: Algorithms Polak-Ribiere (conjugate gradient). RMS termination
condition gradient 0.1 kcal / Amol. Algorithm Polak-Ribiere (conjugate gradient), the
termination condition or 1000 cycles Maximum. Algorithm Polak-Ribiere (conjugate

gradient).

Hardware
Hardware ATA ST500DMO002 IDB14SCSI. 6.1.7600.16385.

ETC Theory.

When comparing the interaction of two substances by this theory, there is a range between
the ETC of a substance A and an ETC of substance B. Therefore; there are 3 zones in which
the ETC value of its cross bands can fall. One in range and two out of range (Figure 1). The
area of greatest electronic interaction is I. In this zone | a chemical reaction has a very high
probability of being carried out. Zone Il is of medium probability; While Zone 111 is the very

low likelihood of interaction between these two substances.

Table 1. Parameters used for quantum computing molecular orbitals - HOMO and LUMO. 2

Parameter Value |Parameter Value
Total charge 0 Polarizability Not
i N Geometry Optimization Polak-Ribiere (conjugate
Spin Multiplicity 1 algorithm Gradient)
. - Termination condition RMS
Spin Pairing RHF gradient of 0.1 Kcal/Amol

State Lowest

_— 0.01 |Termination condition or 195 maximum cycles
Convergent Limit
Interation Limit 50 |Termination condition or In vacuo
Accelerate Yes | Screen refresh period 1 cycle
Convergence
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Table 2. Parameters used to visualize the map of the electrostatic potential of the molecules. %!

Parameter value Parameter Value

Molecular Property Proper_ty Electrostatie Contour Grid increment 0.05

Potential

Representation 3D Mapped Isosurface | Mapped Function Options | Default

Issigzurface Grid: Grid Mesh Coarse Transparency level A criteria
. Isosurface Rendering: Total

Isosurface Grid: Grid Layout | Default charge density contour value 0.015

Contour Grid: Starting Value | Default Rendering Wire Mesh

RESULTS AND DISCUSSION
In table 3 it is observed that Vx and AD have the lowest ETC, so the specificity of Vx by AD

is very high. It is also observed that Vx has high specificity for dopamine by having the

second lowest ETC in the table. Vx and NE have the highest ETC, so the specificity of Vx by

NE is very low. It should be mentioned that the 3 NT belong to the catecholamines group.

Table 3. Interaction of Vx vs. NT

CHEMICAL REACTIVITY TABLE OF COMPOUNDS

Reducing agent | Oxidizing agent HOMO LUMO BG E- E+ EP ETC
VORTIOXETINE [VORTIOXETINE -8.203136 -0.3179295| 7.8852065 -0.119 0.125 0.244| 32.31642
VORTIOXETINE |ADRENALIN -8.203136 0.09176242| 8.2948984 -0.119 0.198 0.317| 26.166872
VORTIOXETINE [SEROTONIN -8.203136 -0.1294475| 8.0736885 -0.119 0.141 0.26| 31.052648
VORTIOXETINE |DOPAMINE -8.203136 0.1988791| 8.4020151 -0.119 0.189 0.308| 27.27927
VORTIOXETINE |GABA -8.203136 0.9385893| 9.1417253 -0.119 0.18 0.299| 30.574332
VORTIOXETINE |GLYCINE -8.203136 0.8744405| 9.0775765 -0.119 0.188 0.307| 29.568653
VORTIOXETINE |ASPARTY ACID -8.203136 0.5161864| 8.7193224 -0.119 0.198 0.317| 27.505749
VORTIOXETINE |GLUTAMIC ACID -8.203136 0.5371279| 8.7402639 -0.119 0.197 0.316| 27.659063
VORTIOXETINE [NORADRENALINH -8.203136 -0.00427538| 8.1988606 -0.119 -0.222 0.103| 79.600589
VORTIOXETINE |ACETYCHOLINE -8.203136 1.034277| 9.237413 -0.119 0.105 0.224| 41.238451

The figure 1 shows that Vx-AD has a quantum well located in an area of high probability of

interaction. AD-Vx have a quantum well that is in an area of low or zero probability. The

blue and orange lines represent the pure ETCs of the VVx and AD.
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Figure 1. Quantum wells of the interaction between Vx-AD and AD-Vx
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Figure 2. Graphic representation of cross bands between Vx and AD.

CONCLUSION

Based on calculations and quantum methods we compared the interaction of Vx with the
following NT: AD, serotonin, dopamine, GABA, glycine, aspartic acid, glutamic acid, NE
and acetycholine and let the interaction between Vx and AD had a lower ETC of 26.166872,
the affinity of Vx for AD is very high and therefore there is a significant electron transfer
from Vx to AD. On the other hand, it was found that Vx also has a high affinity for
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dopamine, another NT belonging to the catecholamines group. Vx and NE had the highest
ETC of 79.6005885, the affinity of VVx for NE is the lowest and therefore the electron transfer

from Vx to NE is very low.
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