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Abstract: 

It is ineluctable that language is a clear truism of the challenging of the human mind and it connects 

impressively to the brain. It has been investigated that neurotransmitters such as dopamine control 

human speech mechanism. In this work, it has been clarified the relation between language and brain 

through the chemical neurotransmitter by measuring the physicochemical properties of relative energy, 

Van der Waals forces and dipole moment via computational modeling. Then thermodynamic properties 

have been calculated by infrared radiation to recognize the active sites of dopamine structure and 

comparing it by some other neurotransmitters. In this paper, it has been exhibited that how dopamine can 

be effective for learning a new language and makes it easier and enjoyable. 
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Introduction 

Among different species [1-4], only human has 

the most developed capabilities for speech and 

making language.  

Inevitably, neurological experiments have 

shown a central controlling function by dopamine in 

suitable motor commands and perceiving and 

higher-order cognitive status accompanied with 

language institute [5-11]. 

Researchers have investigated the 

neuroscience of learning based on condition 

changes of brain [12-14], and they have focused 

on the learning of grammar knowledge through an 

explicit neurophysiological basis [15, 16]. 

It has been recognized several factors such as 

environmental and neural indices (musical 

experience) [17,18], practice method [19-21], 

memorizing-base [22], and genetics parameters 

(gene ASPM for the perception of lexical tone, 

genes ROBO1, FOXP2,CNTNAP2, for work on 

communicative impairments and developmental 

delay) on prosperity of language learning [17,23-25]. 

Moreover, several characteristics of the 

dopaminergic system have been established, 

including relevant genes, brain systems, domain-

general (cognitive) functions, and language 

functions. These characteristics can form the basis 

for developing informed hypotheses concerning the 

genetic basis of grammar learning and memory 

system [26, 27]. 

The dopaminergic system is connected to the 

frontostriatal process with other brain structures 

[28], associated with the procedural memory 
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system [29], while encoded dopamine (DA)-gene 

receptors and transporters in non-linguistic 

components are related to different kinds of 

learning instructions and brain replies [30]. 

Dopamine has many functions, including effects 

in behavior and cognition, movement, attention, 

motivation and reward, mood, sleep, and learning. 

Its impact on motivation and learning is of 

particular note for changing minds. It has also been 

linked with sociability and creativity. 

Especially, factors of development and 

environment are effective criteria for language 

learning in general.  

In this paper, it has been clarified that how 

dopamine beside other chemical transmitters of 

epinephrine, norepinephrine, and histamine in the 

brain can be effective on learning process of a 

second language. Based on this purpose, it has 

been done theoretical force fields on the indicated 

small molecules to achieve physicochemical 

parameters as a practical model to prove the 

perspective of language learning and enhancing 

this ability.  

Results and Discussion 

In this research, it has been compared the 

chemical neurotransmitters through different 

aspects of physicochemical properties and how it 

relates to procedural acquisition and other areas of 

perception and cognition. 

Dopamine is one of many significant 

neurotransmitters because of movement, cognition 

and motivation roles through the physicochemical 

properties. 

It has some specific roles in the way our brain 

monitors our movements, in controlling the flow of 

information from other areas of the brain, in 

accompanying with the happiness and satisfaction 

of the brain due to enjoyment and reinforcement to 

encourage us to do activities base on 

neurobiological theories. Moreover, dopamine 

covers the information flowing to the brain through 

learning and organization the knowledge of human 

beings.  

It has been explored that dopamine has 

different manner and feelings through its chemical 

effect compared to other neurotransmitters of 

epinephrine, nor epinephrine and histamine. 

Learning new things is a fulfilling and 

adventurous for the young and many adults, so 

dopamine enhances in the brain to keep our 

information. However, some learners cannot retain 

the new expertise and lose them due to lack of 

dopamine. On the other hand, we can increase 

dopamine levels by persuading students and 

generates enthusiasm on them to learn and 

remember the collection of data in their brain and it 

says to teachers how prosperous they are in 

different knowledge or skills such as language. 

In this paper, it has been shown that dopamine 

has the most stabilized structure with the lowest 

minimized relative energy compared to some other 

neurotransmitters of epinephrine, norepinephrine 

and histamine which have been calculated by 

computational modeling (Table 1). 

 

Table 1. Physicochemical values of neurotransmitters dopamine, epinephrine,  

norepinephrine and histamine neurotransmitters using theoretical calculations. 

structure Dipole(Debye) 

Relative Energy 

(kcal/mol) 

van der Waals forces 

(VDW) 

dopamine 1.0719 -8.5953 4.9525 

epinephrine 1.4928 -6.8923 6.0963 

norepinephrine 1.9711 -6.5628 4.7042 

histamine -1.5714 12.0059 1.2008 
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Figure1. Comparison of neurotransmitters of dopamine, epinephrine, norepinephrine and histamine, based 

on Changes of physicochemical properties by theoretical studies 

 

The chart of stabilized relative energy, van der 

Waals forces (VDW) and dipole moment versus 

compounds exhibits the fluctuation of 

physicochemical properties in different chemical 

neurotransmitters in the human brain (Figure 1). It 

has been shown that dopamine is the most stable 

structure among other compounds because of its 

structure. In fact, dopamine has the most charge 

transfer to perform its function in the brain (Figure 

1). So, dopamine that is a neurotransmitter 

released by the brain in humans and other 

animals, has some notable functions including 

memory, pleasurable reward, behavior and 

cognition, attention, inhibition of prolactin 

production, sleep, mood and learning. 

Moreover, thermodynamic properties of 

dopamine has been gained due to infrared 

radiation (IR) method to distinguish how this 

compounds performs its function in the brain via 

three active parts of O-H, N-H and benzene chain 

(Table 2). It has been indicated that the intensity 

and frequency of the peak in the second part 

(benzene part) is increasing, so the charge transfer 

is induced in the whole of structure (Figure 2). 

 

Table2. Thermodynamic properties of optimized dopamine structure  

via the theoretical methods through IR calculation 

Properties Value 

Total Energy (kcal/mol) -54031.0650544  

Binding Energy (kcal/mol)  -2314.6509424  

Isolated Atomic Energy (kcal/mol) -51716.4141120  

Electronic Energy (kcal/mol) -266960.7667459  

Core-Core Interaction (kcal/mol) 212929.7016914  

Heat of Formation (kcal/mol) -82.7319424  

Gradient (kcal/mol/Ang) 21.8033837  
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Figure 2. Infrared radiation (IR) calculation of optimized dopamine in different areas of vibrations. 

All in all, when we want to learn a new 

language, dopamine can really facilitate learning 

and which makes studying languages easier 

because of its flexibility and activity. So, if we 

manage our dopamine, we can develop at different 

languages. When we do certain things, dopamine 

as a chemical neurotransmitter releases in our 

brains and says to us we just did an enjoyable 

thing and motivates us to do it again. It is crystal, 

when people study new languages, it makes them 

elated and totally the covert and principal key for 

their prosperity is their excitation and hunger for 

learning different languages. Although some 

people think getting the message across is enough 

even if the grammar is wrong, most of them believe 

communication and reciprocal feedback are really 

rewarding, so this manner encourages them to 

brush up on their capabilities aspect of different 

skills of speaking, reading, listening and writing in 

the second language. 

Conclusion 

It has been concluded that chemical 

transmitters in the brain can lead us to discover the 

key of language learning by choosing some 

compounds; epinephrine, norepinephrine, 

histamine and dopamine. Theoretical calculation 

exhibited that dopamine based on the coordination 

of atoms interaction and charge electron transfer 

has the most significant effect on learning a new 

language. 

Thermodynamic values have been approved by 

infrared technique to emphasize the activity of 

dopamine structure and comparing it by some 

other neurotransmitters. 
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