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The role and potential of in silico studies in medicinal plant research
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Abstract

In silico studies, which have become increasingly widespread, are a crucial tool in overcoming the limitations of
laboratory facilities, the high costs of chemicals, and the equipment and time requirements encountered in
medicinal plant research. These studies generate data by analyzing the chemical structures of target molecules and
enzymes, utilizing various online servers, computational, and visualization tools. The data generated can support,
predict, or validate laboratory operations. Based on structure-activity relationships and prior clinical and
preclinical data, in silico studies offer valuable predictions. Online resources help ascertain the physicochemical
and pharmacokinetic characteristics of molecules. Interaction analyses are performed by calculating binding
energies and the stabilities of molecules. Furthermore, a variety of computational techniques are employed to
predict biological activities. In silico predictions are generally consistent with data obtained from previous clinical
and preclinical studies, playing a crucial role in medicinal plant research. The implementation of such studies
should be promoted, as they contribute to cost reduction and time efficiency. This study presents several examples
to support the wider use of in silico studies in medicinal plant research.
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In siliko calismalarin tibbi bitki arastirmalarindaki yeri ve potansiyeli
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Ozet

Giiniimiizde olduke¢a yayginlasan in siliko ¢aligmalar, tibbi bitki aragtirmalarinda kisitlayici faktor olarak karsimiza
¢ikan laboratuvar altyapisindaki siirlamalar, yiiksek kimyasal maliyetleri, zaman yonetimi ve gerekli ekipman
gereksinimlerini agsmak i¢in 6nemli bir aragtir. Bu ¢aligmalar, hedef molekiil ve enzimlerin kimyasal yapilarinin
yani sira ¢esitli hesaplama ve gorsellestirme yazilimlari ve gevrimici sunucular kullanarak veri iretir ve iiretilen
veriler laboratuvar faaliyetlerini desteklemek, tahmin etmek ya da dogrulamak amactyla kullanilabilir. /n siliko
calismalar, onceki klinik ve klinik Oncesi verilerle yapi-aktivite iligkileri iizerinden tahminler yapmaktadir.
Molekiillerin fizikokimyasal ve farmakokinetik o6zellikleri g¢evrimigi araglarla belirlenmektedir. Etkilesim
analizleri, molekiillerin baglanma enerjileri ve kararliliklar1 hesaplanarak yapilmaktadir. Ayrica, biyolojik
aktiviteleri tahmin etmek igin, ¢esitli hesaplamali yontemler kullanilmaktadir. /n siliko tahminler, daha 6nceki
klinik ve klinik oncesi ¢aligmalardan elde edilen verilerle ¢gogunlukla uyumlu olup, tibbi bitki arastirmalarinda
onemli bir rol oynamaktadir. Bu tiir ¢alismalarin kullanimi, arastirma maliyetlerini diisiirme ve zaman kazandirma
acisindan tesvik edilmelidir. Bu ¢alismada, in silico ¢aligmalarinin tibbi bitki arastirmalarinda daha yaygin bir
sekilde kullanilmasini desteklemek amaciyla bazi rnekler sunulmaktadir.
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