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ABSTRACT 

The interaction processes of two different serum albumins [(bovine serum albumin (BSA) and 
Human serum albumin (HSA)] with Promazine, as well as their possible interaction types have 
been investigated theoretically. The binding constant for the promazine-BSA and promazine-HSA 
were -6.70 and -6.74 kcal/mol, respectively. The docking results showed that drug molecule bind 
within the binding pocket of sub-domain IIA of both serum molecules. The hydrogen bonding plot 
was used to explore the hydrogen bonds interactions between drug molecule and BSA/HSA. Polar 
interaction, hydrophobic interaction, hydrogen bonding, and pi-pi interactions was a predominant 
intermolecular force in order to stabilize the copolymer. 
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1. INTRODUCTION 

 In recent time a terrific development of 
research has been observed about the 
characterization of interaction of various potential 
drugs with different biological and bio-imitator 
assemblies. The reason that of the confident 
prediction of planned assemblies on the biological, 
photochemical, and photophysical processes [1]. 
Bovine serum albumin (BSA), the major soluble 
protein, serves as a transporter of a variety of 
endogenous and exogenous ligands such as fatty 
acids, steroids, drugs, metal ions and metabolites 
[1]. In recent years, BSA has been broadly used as a 
model protein because of its structural homology 
with HSA [2]. BSA has 80% similarity to HSA in 
structure with a major difference in the number of 
tryptophans: while HSA has only one tryptophan, 
BSA has two. BSA is usually selected for protein 
binding studies because of its abundance, low cost, 
and ease of purification, stability, medical 
importance and drug binding properties[3-5].  

Many drugs, particularly those with local 
anaesthetic, tranquillizer, antidepressant, and 
antibiotic, exercise their action by interactions 
with biological membranes. These compounds 
must be carried to their site of action and, usually, 
this function is achieved by globular protein 
serum albumins (blood carrier proteins) at which 

they bind with different affinities. Tricyclic 
antidepressant drugs (TCAs) are one of the largest 
groups of drugs for the treatment of psychiatric 
disorders such as depression, mainly endogenous 
major depressions. The function of these drugs is 
to block the reuptake of the neurotransmitters 
and serotonin in the central nervous system [6]. 
The chemical structure of selected TCA compound 
is promazine shown in figure 1.  

 

Figure - 1: Optimized structure of promazine. 

The importance of TCA is highlighted not 
only by their therapeutic use for depressive 
disorders but also by their use in a variety of 
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diseases with impact on the mental state such as 
insomnia, anxiety disorder, post-traumatic stress 
disorder, obsessive compulsive disorder, and 
chronic pain [7,8]. Furthermore, there is an 
increasing field for cognitive enhancing and life 
style use of TCA [9]. Therefore, the analysis of these 
compounds is important for quality assurance in 
pharmaceutical preparations and for obtaining 
optimum therapeutic concentrations to minimize 
the risk of toxicity. 

Various studies on serum albumins involving 
binding of small molecules, in particular fatty 
acids and drugs, based on different techniques 
(UV–visible, fluorescence spectroscopy, FTIR, 
Raman spectroscopy, electrochemistry, NMR, etc.,) 
have been described [10–20], when these molecules 
bind to a serum albumin, the intramolecular 
forces mainly admirable for sustaining the 
secondary structure can be altered, developing 
conformational changes in the protein [21]. 

Drug interactions at protein binding level 
notably affect important factors such as drug 
availability, efficacy, transport, elimination rate, 
etc. Hence, the studies on this aspect can furnish 
information of the structural features that 
influence the therapeutic effectiveness of drug and 
have been an interesting research field in life 
sciences, chemistry and clinical medicine [22]. 

2. EXPERIMENTAL  

2.1 Molecular Docking 

Docking calculations were carried out 
using Docking Server 
(http://www.dockingserver.com) [23]. The 
MMFF94 force field was used for energy 
minimization of the drug (DOX and DOT) 
molecules using Docking Server [24]. Essential 
hydrogen atoms, Kollman united atom type 
charges, and solvation parameters were added 
with the aid of Auto Dock tools [25]. Docking 
parameter setting- and distance-dependent 
dielectric functions were used in the calculation of 
the electrostatic and the van der Waals terms, 
respectively. Docking studies were performed 
using the Solis Wets local search and & the 
Lamarckian genetic algorithm (LGA) method. 
Initial position, orientation, and torsions of the 
drug molecules were set randomly. Each docking 
experiment was derived from 10 different runs 
that were set to terminate after a maximum of 25 
x 104 energy evaluations. The population size was 
set to 150.  

3. RESULTS AND DISCUSSION 

Molecular docking 

Docking is a broadly utilized computational device 
for the investigation of molecular simulation, 

which goes for anticipating the coupling mode in a 
complex shaped by at least two constituent 
particles with known structures. An important 
type of molecular docking is protein–drug docking 
because of its therapeutic applications in modern 
structure-based drug design. The binding site was 
obtained as LEU463, VAL462, GLN459, ARG197, 
ASP108, ALA194, TYR148, PRO147, HIS146 and 
LYS190. The binding constant for the promazine-
BSA and promazine-HSA were -6.70 and -6.74 
kcal/mol, respectively (Tables 1).  

 

Figure – 2: The binding mode between 

promazine with (a) BSA and (b) HSA. 

 

Figure – 3: The Hydrogen bonding plots 

between promazine with (a) BSA and (b) HSA. 

Two-dimensional schematic representation of 

hydrogen bonding and hydrophobic 

interactions of drug with (c) BSA and (d) HAS.
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The docking results showed that drug 
molecule bind within the binding pocket of sub-
domain IIA of serum albumins [Figures. 2]. The 
binding site of the BSA was studied to understand 
the nature of the residues defining the site. The 
hydrogen bonding plot was used to explore the 
hydrogen bonds interactions between BSA/HSA 
and promazine as shown in Figures 3a and 3b. 
Hydrogen bonding interaction of BSA - promazine 
is observed between the nitrogen atom at N2 
position with OH of GLU424 (–N2…OH, 2.70 Å - 
Figure 3c and 3d).  

Meanwhile, in HSA - promazine hydrogen 
bonding is observed between the nitrogen atom at 
N1 position of drug molecule act as a hydrogen 
acceptor to form hydrogen bonds with the group 
of SER193 (–N1….. HO, 3.41 Å). However, a series of 
hydrophobic residues, Ala193, PRO147, 146, 
VAL462 and HIS145 around the peripheral region 
of the molecule interacted with the drug 
molecules through hydrophobic interactions. 

4. CONCLUSIONS 

Interaction between BSA and HSA with promazine 
drug has been investigated by using molecular 
docking studies. Molecular docking studies shows, 
HSA has more binding affinity than BSA with 
promazine drug molecule. 
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kcal/mol 
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kcal/mol 

Frequency Intert 
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