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Letter to the Editor

Pharmacological evaluations using clinical procedures have
recorded huge consumption of resources (equipments, reagents,
animal tissues, micro-organisms, viruses, etc), and time [1]. For
example, a simple experiment like determination of Histaminic
activity of a drug/extract may involve a simple apparatus like
Kymogram [2]. This is not the same with an experiment that entails
cardiovascular or brain examinations. They require sophisticated and
expensive equipments [3]. An ileum of a guinea pig may be sufficient
for a moderate pharmacological class experiment [2]. However,
toxicological assessment of a drug/extract will attract the “sacrificing”
of about 60 albino rats/guinea pigs [4]. Regarding time, a simple
clinical laboratory-based microbial drug resistance assay takes 48
hours of incubation [5]. In a hospital setting, patients may have wait
for such a long time before decisions are made regarding appropriate
drugs of choice for their ailments. This is different in the case of
computerized procedures. Assessments are achieved in seconds.

We have earlier proposed a biomedical/bioengineering device
“Computer-Aided Pharmaco-Investigator” in a publication titled
“Novel Computerized Approaches to Investigating Pharmacological
Activities” [6]. The concept of the device is also highlighted in [7,8].
As shown in these studies, “Computer-Aided Pharmaco-Investigator”
engages Sequence Information and Digital Signal Processing (DSP)
Bioinformatics-based procedures such as Informational Spectrum
Method (ISM) in order to help translate protein functions into
numbers, which they further analyze so as to unearth the hidden bio-
functionalities [9,10].

This procedure entails converting proteins (amino acids in
sequences) engaged into sequences of number using the corresponding
numerical values of the appropriate Molecular Descriptor/Biological
Parameter. The values are obtained from the Amino Acid Index
Table [11] such as deposited in the www.genome.jp/aaindex. The
numerical sequences (also called signals) obtained as a result are then
analyzed using Discrete Fourier Transform (DFT) [12]. The DSP
method engaged in “Computer-Aided Pharmaco-Investigator” has
preliminarily been detailed [6,9,10,13-17]. DSP procedure is the basis
of technologies like Radar, Speech Detector, Image Processing, etc.,
[12]. “Computer-Aided Pharmaco-Investigator” is employable on all
pharmacological agents, which are either protein/peptide-based or

have protein targets, or genes/protein encoding them. The sequence
information obtained from these sources is known to carry as much
biological information as the pharmacological agents [7,8].

The procedure engaged in the “Computer-Aided Pharmaco-
Investigator” has assisted in developing other devices including
Computer-Aided Drug Resistance Calculator (Patent Application
filed in 2014) and Computer-Aided Vaccine Potency Assessor” (Inno
Centive Winning Solver Award ID: 9933477). Cardio-protective
effects of the Influenza vaccine [13] as well as comparison of the
efficacies of drugs (Enfuvirtide and Sifuvirtide) and Plasmodial
vaccine candidates Peptides P18 and P32 [14] have been studied
using Computer-Aided Pharmaco-Investigator techniques. Other
such investigations include the shield offered by Anthrax Protective
Antigen [15], the amino acid sequences of Hepatitis C Virus that
are responsible for the Interferon/Ribavarin therapeutic efficiency
[16]. It has helped examine pharmacological properties of over 1000
agents including proteins from Influenza, Ebola, Anthrax, HIV and
others, and proteins from functional groups like Tumor Necrosis
Factors (TNF), Protease inhibitors, Heat Shock Proteins (HSP),
Oncogenes, etc., [17]. Several bio-active drugs and vaccines as well
as their candidates have been designed using the “Computer-Aided
Pharmaco-Investigator” approach [17].

We have in a recent Research News Article demonstrated
that “Pharmacists, Manufacturers of Pharmaceuticals, Clinicians,
Scientists, Researchers and Environmentalists can now carry out
their normal functions without engaging reagents and equipments
but Computers only”. In line with these, we present a biomedical/
bioengineering device to be named “Computer-Aided Pharmaco-
Investigator” for use in pharmacological investigations in our various
universities, research institutes, etc.
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