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New approaches to drug testing in Drosophila melanogaster
Dekhtiarova O., Moskalov V., Rusanova R., Veklych A., Chornii K.

Natural sciences department of the Municipal Establishment «Kharkiv Humanitarian-Pedagogical
Academy» of the Kharkiv Regional Council, Kharkiv, Ukraine

elena.dekhtiarova@gmail.com

Studies of new substances and compositions effectiveness at the stage of
preclinical trials are most often carried out on one or several species of vertebrate
animals (mice, rats, rabbits, guinea pigs). At the same time, current trends in
bioethics stimulate a reduction in the use of vertebrates in such experiments. This
circumstance pushes pharmacologists to develop new models of pathologies or to
model physiological functions on more simply arranged organisms, in particular,
Drosophila melanogaster.

The advantages of fruit fly as a model object are its high fertility, short
life cycle, low maintenance costs, and well-studied genome. However, the key
circumstance that underlies the development of models based on Drosophila
melanogaster is that fruit flies contain a significant number of genes homologous to
vertebrates and humans (orthologs and paralogs). It is expected that almost 75% of
the genes involved in human disease have functional homologues in flies. Each of the
4 stages of fly development (embryo, larva, pupa and adult) can be used to model
various physiological processes, including cell differentiation and cell cycle (drugs
for pregnancy, oncology), formation of epigenetic patterns (drugs for pediatrics,
metabolic diseases), behavioral reactions (gene therapy, neurology), as well as
autonomic functions (heart, lungs, intestines, kidneys, and reproductive tract) [Li,
2014; Doke, 2015].

As we can see, a promising direction of modeling on Drosophila melanogaster
in pharmacological studies is the discovery of homologues of genes encoding human
proteins associated with human diseases and the obtaining of mutant fly lines by

these genes for testing. This approach has brought the greatest advances in
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neuroscience [Doke, 2015]. Consider it on the example of modeling Alzheimer's
disease. The development of this disease is associated with the expression of some
form of tau protein, or amyloid (APP), during aging. The discovered Drosophila APP
orthologue (dAPP1) shares characteristic domains with members of the vertebrate
APP family, but lacks the human AB42 domain. To circumvent this shortcoming, the
researchers developed strategies for either triplicate transgenic flies expressing
human APP, B-secretase, and Drosophila y-secretase (dPsn) presenilin, or direct
secretion of human AB42. [Cheng, 2020].

This approach is also used in cardiology, nephrology, hepatology, oncology,
and other areas of medicine and pharmacology [Wolf, 2008; Dow, 2022; Allocca,
2018].

In addition to the development of mutated lines, there are other approaches to
modeling pathologies in Drosophila melanogaster. These approaches include RNA
interference, in which the expression of target genes is disrupted, as well as selective
blocking of already expressed proteins (mainly receptors).

RNA interference (RNAI) is not only a new advanced and powerful tool for the
development of therapeutics for various unmet medical needs, such as cancer in
particular, but also allows the modeling of pathologies caused by the reduced
expression of a specific gene. Therefore, small interfering RNAs (SiRNAS) represent
a promising new class of both therapeutic agents and substances used for research
purposes [Lee, 2019].

We consider selective blocking of receptors using the example of
antinociceptive drugs, that is, the agonist of the gamma-aminobutyric acid B receptor.
Its administration to adult flies affects their avoidance of harmful thermal stimuli. A
dose-dependent increase in the heat avoidance threshold caused by the drug has been
established. It makes it possible to study analgesia on this model in vivo [Manev,
2004].

13
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