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A lot of empirical knowledge about pharmacotherapeutic properties 
of natural products (NP) is accumulated in Traditional Indian Medicine 
(TIM) Ayurveda, which is known earlier than 1000 years BC. This 
knowledge can be currently analyzed using modern computational 
approaches. Such studies may shed light on the basic mechanisms of TIM 
actions, providing the basis for rational design of new medicinal plant 
combinations, and identification of novel lead compounds for future 
pharmaceuticals.  

In this work we used computer program PASS [1], which predicts 
over 6000 kinds of biological activity on the basis of structure-activity 
relationships established for more than 300,000 biologically active 
compounds. PASS predictions were analyzed with computer program 
PharmaExpert, which provides the means for analysis of PASS predictions 
and, in particular, integration of biological action of phytoconstituents 
mixtures based on analysis of drug-drug interaction. To increase the 
accuracy of prediction, the current PASS training set was enriched by 
addition of information about natural compounds with known biological 
activities collected from literature. The average value of the prediction error 
for 20-fold cross-validation is almost the same as the average value obtained 
with leave-one out cross-validation procedure (5.533% and 5.395%, 
respectively). 

We selected fifty medicinal plants of TIM based on the following 
criteria: (1) Ayurvedic /traditional medicinal use; (2) adequately explored 
for phytochemical analysis, (3) unexplored for pleiotropic pharmacological 
studies. In order to retrieve the information about the studied medicinal 
plants from TIM, a web resource [2] was created. Information about 50 
medicinal plants, their applications in TIM, structural formulae of their 1906 
phytochemicals, as well as information about known biological activity of 
288 phytoconstituents was added to the centralized relational database. 
Using the specialized version of PASS, predictions of biological activity 
spectra for all phytoconstituents of the selected medicinal plants of TIM 
were obtained. The results of prediction were analyzed using computer 
program PharmaExpert.  

We will present a comparison of computational predictions with 
known therapeutic use of extracts from medicinal plants of TIM, new 
pharmacological effects predicted for a number of phytoconstituents, as well 
as some results of experimental pharmacological validation of the 
discovered hidden potential of TIM. 
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