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For the rational use of new drug preparations, ensuring
the maximum therapeutic effect with simultaneous decrease
or prevention of undesired side reactions, it is important that
the biological activity of the substance be exhaustively char-

acterized at early stages of the drug’s development, including

data on both positive and the possible negative effects.- .

We have developed a computer system for prediction of
the activity spectrum of substances (PASS) [1], capable of si-
multaneously predicting more than 100 types of pharma-
cological activity, mechanisms of action, and specific toxicity
effects for a candidate drug proceeding from its structural for-
mula, It was shown that the average accuracy of prognosis of
the main effect and side reactions is about 80%, the efficiency
of application of the new approach to the screening of poten-
tial substances amounts to 500 — 800%, and the exactness of
the computer-aided prognosis exceeds by 300% the predic-
tions of experts [1 - 3).

An important circumstance is that many of the biologi-
cally active compounds appear in the osganism in the form of
inactive precursors. The lack of a priori data on the metabo-

lism of these compounds hinders reliable assessment of their -

biological action.

Below we report on prognosis of the spectrum of biologi-
cal activity for more than 300 prodrugs and the corresponding
drugs with known biological action.

Verification of Predicting Ability of the PASS System
for Prodrug Selection

We have prepared a leaming set including more than -

300 prodrugs and the corresponding drugs [4 —44]. Table 1
lists the types of biological activity represented in the sam-
ple set.

The PASS system determined the probabllmes of mani-
festation of each activity by a given substance and compared
these estimates with the frequency of occurrence of this activ-
lty type in the leaming set. From this comparison, an effi-
ciency coefficient is calculated as the ratio of a posteriori to a
pnon probabilities.
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Should this coefficient exceed a preset threshold, the :
compound tested is classified as possessing the given activity
type. In this work, the threshold for the efficiency coefficient
was established as equal to 3. We have predicted the spectra-
of biological activity for each drug — prodrug couple and ana- |
lyzed the results of prediction of the main activity types.

Table 2 gives examples of the main activity predictions.
On the average, the predictions were correct in 74% of cases.

Table 3 presents a summary of predictions for the activi-
ties of four major types, most frequently occurring in the in- :

TABLE L. Types of Biological Activity Rrpresented

in the Learning Sample Set
Acti- Frequency
vity Activity type of occurrence,
No. %
1 Antitumor 25
2 Antibacterial 17
3 Antiviral 1t
4 Antiinflammatory 8
5 Nucleotide exchange regulator 6
6 Anticonvulsive 5
7 Dopaminergic 4
8 Antihypertensive 4
9 Antioxidnt 4
10 B-Adrenalinoblocking 3
11 Antihelminthic 2
12 Adrenomimetic 2
13 Radioprotector 2
14 Narcotic 2
15 Estrogen 1
16 Coronarovasodilator 1
17 Glucocorticoid <]
18 Analgesic (non-narcotic) <}
19 Bronchodilator <l
20 Androgen <l
21 Tranquilizer <1
22 Immunodepressant <l
23 Analgesic (narcotic) <l
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TABLE 2. Examples of Prognosis of the Main Activity Type for Prodrugs and the Corresponding Drugs
Prodrug v Drg AV Ref. - PIge.
1 (51 +/+

]
S (o] H
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itial set. These results can be compared with estimates for the a higher predicting accuracy is obtained for the antitumor and
. accuracy of prognosis of the same activity types made by the antibacterial activity, while a lower quality of prognosis is

PASS system using the sliding control method [2]. As is seen, observed for the antiviral and antiinflammatory activity. On
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TABLE 2. (Continued)
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Prodrug Drug Ac,q‘i;f‘y_ Ref.  PIQ*
0 0 4 (10 +
$) S
< o < o

MDL 101146
=0
HN_ NH

T

(o)
Diphenin (Phenytion)

6 (] -+

* Pand Q are estimates for the presence (+) or absence () of the biological activity of the prodrug and drug, respectively.

TABLE 3. Results of Prognosis of Four Activity Types for Prodrugs

:-
Pfognosis  Prognosis accuracy
Activity. o :.: :‘;ﬁ::‘:ie accuracy for  for sliding control
prodrugs, % method, %

Antitumor 25 92 76
Antibacterial 17 90 75
Antiviral 11 65 n
Antiinflammatory 8 44 73

the average, the accuracy of prodrug prognosis is close to the
estimate obtained by the sliding control method (73 and 74%,
respectively) for all compounds of the PASS learning set.

Thus, the results of prediction of the main type of bio-
logical activity for the prodrugs and the corresponding drugs
are correct on the average in 74% of cases.

Therefore, the computer aided PASS system can be used
to predict the pharmacological effects. of drugs proceeding
from the structural formulas of their inactive precursors.

“This work was partly supported by the State Scientific-
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