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ABSTRACT 

Background: Methylenedioxymethamphetamine (MDMA) is a 

psychostimulant derived from amphetamines, commonly known as 

"ecstasy. MDMA causes the release of serotonin, dopamine (DA) and 

norepinephrine (NA) by blocking presynaptic reabsorption 

transporters. MDMA causes prolonged toxic effects to the serotonergic 

nerve terminals and, more recently. A neurotransmitter (NT) is a 

chemical released selectively from a nerve ending by the action of an 

action potential. The AD by B-adrenergic stimulus increases the 

contractile force of the myocardium and enhances the frequency of 

myocardial contraction. AD is involved in various signaling processes 

in the central nervous system (CNS). Method: It used HyperChem 

molecular simulator for Windows Serial # 12-800-1501800080. Semi-

empirical parametric method 3 (SE-PM3) to extracting the molecules.  

When comparing the interaction of two substances by this theory, there is a range of the 

Electron transfer coefficient (ETC) of a substance (A) and an ETC of substance (B). Result: 

when comparing MDMA with the NTS we find that it has a strong affinity with the following 

NTS: AD, DA, ASP, and GLU due to its low ETC. Conclusion: We conclude that the 

MDMA has a high electronic transfer to the NTSs: AD principally, DA, Asp, Glu. 
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INTRODUCTION 

MDMA is a psychostimulant derived from amphetamines, commonly known as "ecstasy.".
[1]

 

MDMA formerly had a use, as a psychotherapeutic adjuvant was also important in the 

treatment of various psychiatric illnesses by mental health professionals, however.
[2]

 MDMA 

causes the release of serotonin, DA, and norepinephrine by blocking presynaptic reabsorption 

transporters.
[3,4]

 MDMA causes prolonged toxic effects on the nerve terminals Serotonergic 

and more recently, has been shown to reduce the number of gamma-aminobutyric acid 

neurons in the hippocampus of rats.
[5, 6]

 In recent decades, several molecular imaging studies 

directly examined in vivo the effects of ecstasy / MDMA in neurotransmitter systems.
[7] 

 

An NT is a chemical released selectively from a nerve ending by the action of an action 

potential, which interacts with a specific receptor in an adjacent structure and which, if 

received in sufficient quantity, produces a certain physiological response.
[8, 9] 

 

AD (or also epinephrine) is synthesized and stored in the adrenal medulla.
[10]

 AD occurs in 

more than 80% in the adrenal medulla.
[11] 

AD by B-adrenergic stimulus increases the 

contractile force of the myocardium (positive inotropic action) and enhances the frequency of 

myocardial contraction (positive chronotropic action).
[12]

 AD produces vasoconstriction in 

many vascular beds (precapillary resistance) of the skin, mucosa, and kidney along with 

venous constriction.
[13] 

 

DA is an important neurotransmitter of catecholamines in the brain. DA is involved in 

various signaling processes in the CNS, such as motivation, reward titration and endocrine 

regulation.
[14,15]

 The action of AD proceeds through DA receptors, D1-5.
[16] 

AD reduces the 

influence of the indirect neuronal pathway and increases the actions of the direct path within 

the core ganglia.
[17]

 Amphetamines inhibit re-uptake of AD.
[18] 

 

Aspartic acid (Asp) is a free amino acid found in neuroendocrine tissues of invertebrates and 

vertebrates where it performs essential physiological functions.
[19,20]

 Asp occurs naturally as 

an L or D form. L-Aspartic acid (L-Asp) belongs to the endogenous human amino acids 

involved in the formation of peptides and proteins that also participate in the synthesis of 

purines and pyrimidines. D-Aspartic acid (D-Asp) occurs in organisms in free form and does 
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not create proteins. He D-Asp plays a major role in the endocrine and nervous system 

(functioning as a neurotransmitter and a neuromodulator).
[21] 

 

Glutamic acid (Glu) constitutes more than 60 percent of the total amino acids in the human 

body.
[22]

 Glu is also an important excitatory neurotransmitter in the mammalian CNS and 

plays a vital role in many physiological processes. Scientists have proposed that the 

glutamate system plays a relevant role in various neurological and psychiatric disorders such 

as Alzheimer's disease, autism, schizophrenia, depression, drug addiction and more.
[23] 

 

Hyperchem is a molecular modeling program.
[24] 

Hyper Chem's graphical interface allows 

researchers to perform chemical simulations that facilitate multiple data entry.
[25-28] 

 

MATERIALS 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. Multiplicity1. 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). 

 

Particular Setting 

Table 1. Parameters used for quantum computing molecular orbitals – HOMO and LUMO.
[12]

 

Parameter Value Parameter Value 

Total charge 0 Polarizability Note 

Spin multiplicity 1 Geometry optimization algorithm 
Polka-ribera (conjugated 

gradiente) 

Spin pairing RHF 
Termination condition RMS 

gradient of 
0.1Kcal/Amol 

State lowest convergent  limit 0.01 Termination condition or 195 Maximum cycles 

Internation Limit 50 Termination condition or In vacuo 

Accelerate convergence Yes Screen refresh period One cycle 
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Table 2. Parameters used to visualize the map of the electrostatic potential of the molecules.
[12]

 

Parameter  value Parameter Value 

Molecular Property 
Property Electrostatie 

Potential 
Contour Grid increment 0.05 

Representation 3D Mapped Isosurface Mapped Function Options Default 

Isosurface Grid: Grid Mesh 

Size 
Coarse Transparency level A criteria 

Isosurface Grid: Grid 

Layout 
Default 

Isosurface Rendering: Total 

charge density contour value 
0.015 

Contour Grid: Starting 

Value 
Default Rendering Wire Mesh 

 

Hardware 

Hardware ATA ST500DM002 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 I a chemical reaction has a very high 

probability of being carried out. Zone II is of medium probability; While Zone III is the very 

little likelihood of interaction between these two substances.  

 

RESULTS AND DISCUSSION 

Table 3 shows the calculation of the ETCs of each substance involved in this research. In this, 

we observe how the MDMA act as an antioxidant of the NT. Lowest ETCs have MDMA: 

AD, MDMA: DA, their affinity is considered to be very high. The highest recorded ETC is 

from MDMA: NORADRENALINE.  

 

Cross Bands of NT and MDMA against VPA (ECTs.) 
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Figure 1. Quantum wells, the green dot represents the MDMA: AD ratio, this is located 

in a high probability zone. The red dot represents the AD: MDMA   ratio, this is located 

in a low probability area. Green (MDMA) and red (AD) lines represent Boundaries. 

 

 

Figure 2. Quantum wells, the blue dot represents the MDMA: DA ratio, which is in a 

high probability zone. The orange dot represents the DA: MDMA ratio, which is in an 

area of low probability. The blue (MDMA) and red (AD) lines represent Boundaries. 



www.wjpps.com                             Vol 6, Issue 8, 2017.                                                     

            

 

2472 

Mondragón-Jiménez et al.         World Journal of Pharmacy and Pharmaceutical Sciences 

 

Figure 3. Quantum wells, the green dot represents the MDMA: Asp ratio, which is in a 

high probability zone. The yellow dot represents the ASPARTY: MDMA relationship, 

which is in an area of low probability. The blue (ASPARTY) and red (MDMA) lines 

represent Boundaries. 

 

 

Figure 4. Quantum wells, the red dot represents the MDMA: Glu ratio, which is in a 

high probability zone. The purple dot represents the Glu: MDMA ratio, which is in an 

area of low probability. The red (Glu) and blue (MDMA) lines represent Boundaries. 
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Figure 5. Electron exchange between molecules of MDMA and AD in crossed bands. 

 

 

Figure 6. Electron exchange between MDMA and DA molecules in cross bands. 
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Figure 7. Electron exchange between MDMA and ASP molecules in cross bands. 

 

 

Figure 8. Electron exchange between MDMA and Glu molecules in cross bands. 

 

CONCLUSION 

1. - We conclude that MDMA acts as a good antioxidant agent for NTS: AD (26,100), DA 

(27,1301), Asp (27,3446) AND Glu (27,4866) MDMA has a high electron transfer To these 

NTS. 

2. – We found that the MDMA-AD interaction has the lowest ETC (26,100) 
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3. – We found that the interaction MDMA-NORADREANLINE has the highest ETC 

(111,443) and as a consequence, there is a low electron transfer. 

4.- We believe that MDMA interacts with DA. This concordance is by the medical literature. 

5.- Through the quantum method, we reaffirm that this drug is a potent neurotoxic agent and 

causes cognitive impairment due to its low ETC. 
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