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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Multicenter studies of the last decade have confirmed the direct 

relationship between the spatial structure of drug compounds 
and their biological activity. Aim: The relevance of this topic, 
on the one hand, is explained by the rapid development of new 
technologies, on the other hand, by a large number of researches 
works devoted to the study of the influence of stereoisomeric 
factors on the therapeutic effect and side effects of drugs.

Methods: In recent decades, computational approaches have 
been used to reveal the relationship between the biological 
properties of substances and their structure and to quantitatively 
describe this relationship. Quantitative Structure - Activity 
Relationships (QSAR) is widely used in modern drug chemistry. 
In combination with molecular modeling techniques, this trend 
has been commonly referred to as in silico methods, which 
implies a preliminary search for drugs by computer only, prior 
to experimental screening.

Results: Hundreds of QSAR and molecular modeling programs 
have been developed around the world: dozens of specialized 
scientific journals are published dedicated to computer-based 
methods of searching for biologically active substances. 
Thousands of articles have been published demonstrating the 
results of successful application of QSAR methods in the search 
for new biologically active substances. There are currently more 
than 101 million known organic compounds in the world, and 
the known number of biological activities exceeds 25,000, so 
global experimental testing of all substances is impossible.

Conclusion: Thus, the use of in silico methods to search for 
drugs, in particular, for the preliminary selection of unpromising 
compounds is super relevant.

Key words. In silico methods, Quantitative Structure - Activity 
Relationships, stereoisomeric factors.
Introduction.

The traditional way of searching for drugs in the 20th century 
was to synthesize a wide variety of organic compounds and 
test them for different types of activity. Hundreds of thousands 
of substances were synthesized and tested. The laboriousness 
and duration of this process forced scientists to think about 
the development of the theoretical foundations of the search 
for drugs and, mainly, the problem of limiting the number of 
synthesized compounds [1].

Gradually, computational approaches emerged to identify the 
relationship between the biological properties of substances and 

their structure and to quantitatively describe this relationship. 
Such studies led to the birth of a scientific trend called 
QSAR ("Quantitative Structure - Activity Relationships" or 
"quantitative structure-activity relationships") in modern drug 
chemistry. In combination with molecular modeling methods, 
this direction received the common name of in silico methods, 
which implies preliminarily searching for drugs only in a 
computerized way, before the experimental screening. 

The history of the development of in silico methods coincides 
with the development of methods for statistical analysis of 
empirical patterns. Corwin Hansch found that a regression 
equation describing the relationship between biological 
activity and the lipophilic, electronic, and steric parameters 
of compounds is a very convenient tool for the researcher [2]. 
The regression equation is a statistical analogue of the exact 
functional dependence including several independent variables 
X1, X2... Xn.

Y = a0 + a1X1 + a2X2 + a3X3 + … + aiXi
As the mathematical apparatus in QSAR is mainly used 

multiple regression analysis, and the regression equation in the 
form of a polynomial is most often used in practice [3]. The early 
1970s are characterized by the development of pattern (object) 
recognition theory (TRO). In this case, the prediction consists in 
the assignment of an unstudied compound to one of two classes 
of substances - active or inactive (highly active/lowly active). 
The basis of the prediction technique is the regularities obtained 
by TRO methods linking between the presence or absence of 
activity and the structure of compounds represented in the form 
of vector (matrix) of descriptors. The descriptor description of a 
compound is substituted into the previously calculated dividing 
function and the metric of new chemical structure belonging to 
each of two classes is calculated.

Since the early 80s of the last century QSAR began to actively 
use neural network modeling methodology actively. Currently, 
the most popular are multilayer neural networks [4]. Simple 
neural networks have certain limitations, which do not allow to 
solve a number of important scientific and practical problems. 
To overcome existing limitations the concept of self-organizing 
networks was proposed. It allows to construct learning 
algorithms for neural networks with search behavior, capable of 
training complex hierarchical systems, operating on large time 
intervals, maintaining homeostasis, etc. [5].

The history of computer modeling development reveals 
a number of problems arising from the need to perceive and 
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analyze large volumes of data generated by modern high-
performance computer complexes. Visualization is an essential 
part of the computer modeling process, providing analysis and 
proper interpretation of computational results, as well as further 
work with the computational model. It was the emergence of 
graphics processors and programs for visualizing chemical 
structures in the early 90's that led to a leap in the field of 3D 
molecular modeling [6].

The mid 90's are characterized by the development of methods 
for 3D modeling of proteins. Currently, the main method for 
modeling the spatial structure of pharmacologically important 
target proteins is homology modeling [7]. It consists in the 
prediction of the three-dimensional structure of a protein 
molecule from the amino acid sequence using data on the spatial 
structure of one or more experimentally studied homologues. 
Molecular modeling and construction are used in the final stages 
of the process of computer search for new drugs. This process 
can be viewed as the creation of a new supramolecular system: 
a "macromolecule-ligand" complex [8].

A rapidly developing and very fruitful approach to the 
development of new substances with a certain biological 
activity is 3D modeling of the target protein molecule with the 
simultaneous selection of organic molecules that bind optimally 
to it optimally, using molecular docking methods. Currently, 
docking is the main tool for predicting the binding mode of a 
biological macromolecule to a ligand, which allows finding the 
most energetically favorable location of the ligand in the binding 
site of the biological target [9]. Docking is very important in the 
search and synthesis of new drugs.

It should be noted that out of more than 40 thousand proteins 
of the human proteome only for about 2.5 thousand proteins 
their functions have been established, among which only 518 
pharmacologically relevant biotargets have been identified so 
far [10], for 324 of which over 1.2 thousand drug substances 
are known to act on them and are produced worldwide. These 
targets comprise 75 subfamilies grouped into seven major 
classes: G-protein coupled receptors, ion channels, nuclear 
receptors, receptor kinases and proteases, enzymes, transporters/
translocators, and nucleic acids [11]. Various methods can be 
used to qualitatively and quantitatively evaluate the action of 
compounds at the stage of receptor-ligand complex formation, 
but 3D-QSAR methods have gained popularity in recent years. 
Among computational procedures in QSAR, methods of linear, 
nonlinear, and nonparametric regression, TRO, methods of 
similarity analysis and clustering, artificial neural networks, 
statistical analysis methods, decision-making methods, logical 
inference based on classical, inductive, probabilistic, fuzzy, 
and other logics are used [12]. In fact, all 2D- and 3D-QSAR 
methods are based on describing the structure of a chemical 
compound using a set of numerical characteristics - descriptors 
and constructing "correlations" between the property (activity) 
value and descriptor values [13]. Empirical QSAR models allow 
predicting the properties of new substances by the structural 
formula, as well as the directed design of new compounds with 
a given set of properties.

Currently, the use of in silico methods to search for new 
drugs is a fairly common practice (DRUG Design 2019; Recent 

Advances in QSAR 2019). Hundreds of QSAR and molecular 
modeling programs have been developed around the world: 
dozens of specialized scientific journals are published dedicated 
to computer-based methods of searching for biologically 
active substances: only two leading publishers issue publish 34 
journals related to this topic. Thousands of articles have been 
published to show the results of successful application of QSAR 
methods in the search for new biologically active substances.

In particular, computer methods are widely used in the search 
for compounds with antidiabetic activity [14].

For example, jointly used discriminant and regression analysis 
to identify the relationship between hypoglycemic activity and 
the molecular topology of antidiabetic drugs. This model has 
been used to design new hypoglycemic agents.

The use of in silico methods to search for new drugs is a 
common practice [15]. The power of the chemical-biological 
universe (the space in which all biologically active substances 
by their known types of activity are located) is very large, so it 
is impossible to experimentally test all compounds for at least 
one type of pharmacological activity.

The drug discovery process consists of several steps [16]. 
Finding a promising basic structure (base structure).
virtual screening and planning of experimental screening.
experimental screening and selection of several leader 

compounds.
specification of pharmacodynamic and pharmacokinetic 

characteristics of compounds-leaders by in silico methods in 
order to select a compound for further in-depth study.

in-depth study of the leader compound.
in silico analysis of the possible mechanism of action of the 

leader compound [17].
There are currently more than 101 million known organic 

compounds in the world [18]. The known number of biological 
activities exceeds 25 thousand, so global experimental testing of 
all substances is impossible. Thus, the use of in silico methods 
to search for drugs, in particular to pre-screen unpromising 
compounds, is now generally accepted.

The main computational methods for searching quantitative 
relations between the structure and biological activity of 
chemical compounds (QSAR).
The parabolic Hansch model.

It is known that the logarithm of the distribution coefficient 
in the octanol-water system is the main characteristic of the 
lipophilicity of a molecule used in correlation equations. One of 
Hench's ideas was that this value can be represented as the sum 
of the values he introduced, which characterize the contribution 
to the lipophilicity of individual atoms or fragments of the 
structure. The parameter has negative values for hydrophilic 
groups and positive values for hydrophobic groups. The 
importance of this idea lies in the fact that, by summing up 
certain experimental values for the structural fragments of 
a given compound, we can obtain the calculated value of its 
lipophilicity logP and, in some cases, estimate the biological 
activity of substances prior to their synthesis. 

Hansch's equation was first calculated in and in general form 
is the following equation



GEORGIAN MEDICAL NEWS
No 11 (332) 2022

© GMN 105

SEaaaaa
C 432

2
10

1log ++++= σππ ,

where is the concentration of the substance that causes a 
certain level of biological effect (e.g., EC50).
π  – Hanche's constant (lipophilicity).
σ  – Hammett's constant (electronic parameter).

SE  – Taft's constant (steric parameter)
43210 ,,,, aaaaa  – regression coefficients.

To date, Hanche's approach has been developed and is widely 
used to search for correlations between biological activity, 
lipophilicity, electronic and steric characteristics of compounds.
Multiple linear regression.

This approach allows us to determine the degree of variation 
of the dependent variable by independent variables; to predict 
the values of the dependent variable on the basis of the values 
of independent variables; and to determine the contributions 
of individual independent variables to the variation of the 
dependent variable [19].

The general form of the regression equation is given by the 
following formula:
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where Y  – dependent variable.

iX  – independent variables, Ìi ...,1= .
M - number of independent variables.

0a  – free term of regression equation.
ia  – regression coefficients in front of independent variables, 

Ìi ...,1= .
In particular, the Hanche equation is a linear regression equation 

with fixed variables. Linear structure-activity relationships can 
include other variables, such as topological indices or quantum-
chemical parameters of molecules.
Free-Wilson's model.

This model assumes that the value of the property of this 
substituent, which is in the base structure in this position is 
always the same, regardless of which the compound is present 
in question [20]. The values   of the substituents are calculated 
using multiple linear regression analysis. This requires only 
information about the molecular structure and biological activity 
of the compounds (physico-chemical parameters are not used).

When analyzing the data by the Free - Wilson method, a 
linear equation is drawn up for each compound, the regression 
coefficients are calculated by the smallest square method. An 
important result is that with the help of calculated parameter 
values, you can predict the activity of compounds formed by all 
sorts of combinations and permutations of the initial substituents 
in the main structure of this chemical series.
Linear discriminant analysis.

This method is one of the first approaches to the classification 
of objects, proposed by R. Fisher in 1936. It is based on the 
assumption that classes have a normal distribution; the 
boundaries between classes can be approximated by linear 
functions; the problem is reduced to estimating the parameters 
of these functions. The independent variables (descriptors) 
that should be related to the property in question are selected 

so as to provide the maximum possible separation of positive 
and negative properties: activity and inactivity [21]. Then the 
quality of separation is evaluated, and the results are analyzed. 

General view of the system of discriminant functions:
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где 21, gg  – discriminant functions, reflect the probability 
density of the object belonging to class 1 or 2.

iX  – the independent variables, Ìi ...,1= .

210201 ,,, ii aaaa  – discriminant coefficients, Ìi ...,1= .
When classifying a compound according to the values of 

its chemical structure parameters, the values of discriminant 
functions are calculated. If g1>g2, the compound is assigned 
to class 1 (e.g., highly active); if g1<g2 - to class 2 (Franke M., 
1976).
Bayesian classifier.

This classifier is based on Bayes' rule for conditional [22]. 
Let },{ 21 AA - a complete group of events, consisting of the 

fact that compound C belongs to class 1 (active compounds) 
or class 2 (inactive compounds) with a priori probabilities 

)1(AP  and )2(AP . Let iB  an event with probability 0)( >iBP , 
which consists in the fact that the descriptor «i» is present in the 
structure of connection C. Then the «а» posteriori probability 
that compound C belongs to the class of active 1A  , provided 
that the event iB , is

)2()2|()1()1|(

)1()1|(
)|( 1 APAiBPAPAiBP

APAiBP
iBAP

⋅+⋅

⋅
=

where )|( kAiBP  – is the conditional probability of event 

iB , calculated under the assumption that the event occurred 
2,1, =kkA .

The classifier is based on two assumptions: 
1) the descriptors in the training sample compounds are 

equally important.
 2) the descriptors are independent of each other.
Prior to the start of the classification 5.0)2()1( == APAP  .
With this in mind, if a connection C contains L descriptors, 

then the total probability of its belonging to the class of 
active connections 1A  is determined by the multiplication of 
conditional probabilities.
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Bayesian method is used in PASS activity prediction (Merz, 
K.M., 2015).
Artificial neural networks.

Artificial neural networks are mathematical models, as well 
as their software or hardware implementations, built on the 
principle of organization and functioning of biological neural 
networks, that is, networks of nerve cells of a living organism 
[23]. General architecture of the neural network includes input 
neurons (whose responses are usually independent variables Xi), 
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several layers of hidden neurons (number of layers and number 
of hidden neurons in each layer are determined in the process 
of iterative learning) and output neuron (usually a common 
response function Y - for example, activity level) (Figure 1).

Figure 1. An example of a three-layer artificial neural network 
architecture.

The essence of the method is to iteratively determine weights 
which connect output neuron's response with signals from 
hidden neurons, and responses from hidden neurons - with 
signals from hidden neurons of previous level or from input 
neurons. Kind of function Y=f(X) can be any, but most often we 
use linear form of dependence, because of easy implementation 
of learning algorithm. Initially the values of all weights are 
set equal. At each step of iteration increase or decrease the 
value of each weight and conduct classification of training 
and test samples. If a change in a particular weight improves 
the classification, it is rewarded, and if it worsens results, it is 
penalized. The procedure is repeated until minimum error is 
achieved in predicting test sample objects.

Artificial neural network is one of the most promising 
developing methods, which has the following advantages:

multilayer neural networks allow you to build any dependencies 
- linear, nonlinear, discrete, mixed.

the method does not impose strict restrictions on the 
quantitative composition of the sample.

As an illustration of successful application of neural networks 
for the search of biologically active substances a review can be 
given.
Support vector machine, SVM.

The Support Vector Machine (SVM) method is based on the 
transformation of raw data using so-called kernel functions 
[24]. The kernel function is chosen so that the classes of objects 
in the transformed data space are linearly separable. The search 
for the optimal dividing line is performed by constructing two 
parallel hyperplanes on both sides of the hyperplane separating 
the classes in question. The optimal dividing hyperplane is the 
one for which the distance to the two parallel hyperplanes is 
maximal. The error is minimized by using an iterative learning 
algorithm. An example of using SVM for biological activity 
prediction is a study.

Comparative molecular field analysis.
One of the most well-known methods of 3D-QSAR is 

Comparative Molecular Field Analysis (CoMFA- Comparative 
Molecular Field Analysis). CoMFA allows to calculate 
relationships between three-dimensional structure of molecules 
and their biological activity [25].

The essence of the method is as follows. 3D models are 
constructed and optimized for all compounds of the training 
sample. For each molecular model, the center of a molecule is 
determined (or a common basic structure is used). All models 
of the training sample are aligned with each other by this center 
(common structure), minimizing the sum of squares of atomic 
deviations. Around the resulting overlay, a parallelepiped is 
formed, inside which all the matched molecules are located. 
This parallelepiped is divided into cells of constant size (usually 
2x2x2 А). Each molecule placed inside such a lattice determines 
the parameter values of all lattice cells. As a rule, these are 
electronic, steric, and lipophilic increments in the total index 
of the properties of a given compound. The parameters of all 
cells are used as independent variables in a stepwise multiple 
regression analysis, by which the final QSAR equation is 
calculated. An example of the use of CoMFA is given in.
Conclusions.

Based on the above data, it is clear that the rational approaches 
used for any paradigm of creating new antidiabetic drugs can be 
divided onto two categories - the search for new targets of action 
and exploration of their ligands or their analogues. This points to 
the applicability of molecular studies to analyze receptor-drug 
interactions, studying the pharmacokinetic features of potential 
antidiabetic drugs. Target identification and structural analysis 
are expected to facilitate the search for new drugs.

Thus, a directed search among new compounds with high 
pharmacotherapeutic activity, including the use of in silico 
methods, is very relevant and in demand. This research will 
make it possible to identify an innovative compound substance 
based on which a highly effective competitive drug for the 
treatment of a certain disease will be created.

The above data testify to the importance of in silico methods for 
successful search of new pharmacologically active substances.
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რეზიუმე. 
ბოლო ათწლეულის მრავალცენტრულმა კვლევებმა 

დაადასტურა პირდაპირი კავშირი სამკურნალო 
ნაერთების სივრცულ სტრუქტურისა და მათ 
ბიოლოგიურ აქტიურობის შორის. 

თემის აქტუალობა განპირობებულია ერთი მხრივ 
ახალი ტექნოლოგიების სწრაფი განვითარებით, მეორეს 
მხრივ, დიდ რაოდენობითი კვლევის სამუშაოებით, 
რომლებიც მიძღვნილია სტერეოიზომერული 
ფაქტორების გავლენების, თერაპიულ და სამკურნალო 
ნივთიერებების გვერდით ეფექტების შესწავლას. 
ბოლო რამოდენიმე ათწლეულის განმავლობაში, 
გამოთვლითი მიდგომები იქნა გამოყენებული 
ნივთიერებების ბიოლოგიურ თვისებების და მათ 
სტრუქტურის შორის კავშირის რაოდენობრივების 
დასადგენად. თანამედროვე მედიცინაში ფართოდ 
გამოიყენება მიმართულება - „სტრუქტურა-
აქტივობის რაოდენობრივი ურთიერთობები“ (QSAR). 
ამ მიმართულებამ მოლეკულური მოდელირების 
მეთოდებთან ერთად მიიღო ზოგადი სახელწოდება 
in silico მეთოდი, რაც იგულისხმებს წამლების 
წინასწარ ძიებას მხოლოდ კომპიუტერული მეთოდით 
ექსპერიმენტული სკრინინგის ჩატარებამდე. მსოფლიოში 
შემუშავებულია ასობით QSAR და მოლეკულური 
მოდელირების პროგრამა. გამოქვეყნებულია ათობით 
სპეციალიზებული სამეცნიერო ჟურნალები, რომლებიც 
შეიცავს ბიოლოგიურად აქტიური ნივთიერებების 
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ძიების კომპიუტერულ მეთოდებს. გამოქვეყნებულია 
ათასობით სტატიები, რომლებიც აჩვენებს QSAR 
მეთოდის წარმატებული გამოყენების შედეგებს ახალი 
ბიოლოგიურად აქტიური ნივთიერებების საძიებლად. 
ამჟამად მსოფლიოში ცნობილია 101 მილიონზე მეტი 
ორგანული ნაერთი, ხოლო ბიოლოგიური აქტივობების 
ცნობილი რაოდენობა 25 ათასს აჭარბებს, ამიტომ 
ყველა ნივთიერების გლობალური ექსპერიმენტული 
შემოწმება შეუძლებელია. 

ამრიგად, in silico მეთოდების გამოყენება წამლების 
გამომჟღავნებისათვის, კერძოდ, არაპერსპექტიული 
ნაერთების წინასწარ შერჩევისთვის, არის ძალზე 
მნიშვნელოვანი. 

საძიებო სიტყვები. In silico მეთოდებში, «შედარებითი 
სტრუქტურა - საქმიანობის ურთიერთობა», 
სტერეომეტრიული ფაქტორები.
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Резюме

Многоцентровые исследования последнего десятилетия 
подтвердили непосредственную взаимосвязь между 
пространственным строением лекарственных соединений 
и их биологической активностью. 

Цель. Актуальность данной тематики, с одной 
стороны, объясняется быстрым развитием новых 
технологий, с другой – большим количеством научно-
исследовательских работ, посвященных изучению 
влияния стереоизомерных факторов на терапевтическое 
действие и побочные эффекты лекарственных веществ.

Методы. Последние десятилетия применяются 
вычислительные подходы, позволяющие выявить 
связь между биологическими свойствами веществ и 
их структурой и количественно описать эту связь. В 
современной химии лекарств широко применяется 
направление - «Quantitative Structure - Activity 
Relationships» (QSAR). В сочетании с методами 
молекулярного моделирования это направление получило 
общее название методов in silico, что подразумевает 
предварительный поиск лекарств только компьютерным 
способом, до проведения экспериментального скрининга. 
Результаты. В мире разработаны сотни программ QSAR 
и молекулярного моделирования: издаются десятки 
специализированных научных журналов, посвященных 
компьютерным методам поиска биологически 
активных веществ. Опубликованы тысячи статей, 
демонстрирующих результаты успешного применения 
методов QSAR в поиске новых биологически активных 
веществ. В настоящее время в мире известно более 
101 миллиона органических соединений, а известное 
количество биологических активностей превышает 
25 тысяч, поэтому глобальное экспериментальное 
тестирование всех веществ невозможно. 

Выводы. Таким образом, использование методов in silico 
для поиска лекарств, в частности, для предварительного 
отбора бесперспективных соединений является 
сверхактуальным.

Ключевые слова. In silico методы, «Сравнительная 
структура – взаимосвязь активности», стереометрические 
факторы.
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