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Abstract:
Neurodegenerative diseases affects more than 50 mil-
lion elderly people worldwide with an associated health 
care cost of approximately $ 2000 billion per year. Par-
kinson’s disease (PD) and Alzheimer’s disease (AD) are 
linked with high brain iron accumulation relative to the 
amount of ferritin. Transferrin family is a group of pro-
teins that function in the transport of iron around the 
blood stream after forming an iron-protein complex. AD 
is characterized by the presence of amyloid plaques (insol-
uble deposits of a 4 kDa peptide of ~ 40–42 amino acids 
in length) which is the leading causes of dementia in hu-
mans. Deposition of amyloid β plaques is a characteris-
tic feature of Alzheimer’s disease and it is this event that 
leads to neuronal degeneration and cognitive decline. In 
earlier days, AD was thought of as untreatable condition 
but with recent advancements, Donepezil, a highly selec-
tive and reversible inhibitor, is amongst the widely used 
drugs for treatment of Alzheimer’s disease (AD) across 
the globe. Clinically significant human transferrin (hTf) 
is a key player involved in iron metabolism. The current 
study investigates into the interaction between donepezil 
and this plasma protein, hTf using UV-vis absorbance, 
fluorescence, isothermal titration calorimetry, circular 
dichroism and molecular docking techniques. The mech-
anism of binding and analysis of conformation of hTf 
complexed with donepezil were investigated at the molec-
ular level under physiological conditions. Fluorescence 
spectroscopy clearly revealed occurrence of quenching 
in the fluorescence intensity of hTf in the presence of 
donepezil. Measurements of fluorescence at three differ-
ent temperatures yielded values of binding constant and 
number of binding sites. Values of binding constant for 
hTf-donepezil interaction at 303 K and 310 K respectively 
are 0.007 X 104 M-1 and 1.3 X 104 M-1, implying the 

strength of this interaction. The negative value of ∆G⁰ 
clearly revealed the formation of hTf-donepezil complex 
to be spontaneous and thermodynamically favorable. 
ITC gave an insight into this interaction and showed it 
to be thermodynamically favorable. Changes in far-UV 
CD spectrum of hTf in the presence of donepezil further 
confirmed the complex formation between hTf and do-
nepezil. Molecular docking analysis gave an insight of the 
specific residues involved in hTf-donepezil interaction. 
This study gives an insight into the binding of an import-
ant Alzheimer’s drug, donepezil, with important plasma 
proteins, thereby giving new prospects and directions to 
the field of clinical medicine.  
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