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Assessing the toxicity of newly synthesized compounds is crucial for drug development. In silico web tools for predicting

the toxicity of compounds are rapid and diverse, and we have chosen five free-of-charge tools in order to compare their

efficacy and to determine the most convenient one according to the data it provides. Since structurally modified steroids

have proven to be good anticancer agents, many were synthesized and tested for their antiproliferative activity in our

laboratories. We selected two D-homo lactone derivatives that have shown good activity, 3β,5α,6β-trihydroxy 1 and

3β,5α-dihydroxy-6β-methoxy derivative 2, and used them as samples in the in silico tools (Figure 1) [1]. Compound 1

has shown strong cytotoxicity toward lung cancer cells (A549 IC50 0.99), and compound 2 toward estrogen negative

breast cancer cells (MDA-MB-231 IC50 3.38). We have compared the values obtained using five different in silico web

tools for toxicity prediction: StopTox [2], ProTox II [3], Sintelly [4], admetSAR [5], and pkCSM [6] (Table 1). Apart from

that, the time required for calculation, the amount, and the form in which data were obtained, were also considered in

order to determine the most convenient in silico web tool.

Figure 1. 

Table 1.

Type of toxicity
ProTox II admetSAR pkCSM Syntelly STopTox

Comp. 1 Comp. 2 Comp. 1 Comp. 2 Comp. 1 Comp. 2 Comp. 1 Comp. 2 Comp. 1 Comp. 2

Hepatotoxicity Inactive Inactive Inactive Inactive Inactive Inactive / / / /

Carcinogenicity Inactive Inactive Inactive Inactive / / / / / /

Immunotoxicity Active Active / / / / / / / /

Mutagenicity Inactive Inactive Inactive Inactive Inactive Active Inactive Inactive / /

Cytotoxicity Inactive Inactive / / / / / / / /

Androgen receptor 

binding

Inactive Inactive Active Active / / / / / /

Estrogen receptor 

binding

Inactive Inactive Active Active / / / / / /

Eye corrosion and 

irritation

/ / Inactive Inactive / / / / / Inactive

Skin sensitisation / / Inactive Inactive Inactive Inactive / / Inactive Inactive

Respiratory toxicity / / Active Active / / / / / /

Reproductive toxicity / / Active Active / / / / / /

Developmental toxicity / / / / / / Active Active / /

Rat Intravenous (mg/kg) / / / / / / 96 71 / /

Acute Oral Toxicity / / III III / / / / Inactive Active

Time (s) 44 45 24 29 120 120 6 7 10 12

Figure 3. Figure 2. 

ProTox II prediction results are also displayed as a toxicity radar plot,

enabling easier insight into the in silico toxicity. For example, toxicity

radar for compound 1 is presented in Figure 2, and based on this

diagram all values are in acceptable limits (orange part of the graph),

except for the immunotoxicity that is out of the acceptable range.

Conclusion: The tools used herein differ in the number of data provided. For toxicity, the least data is

obtained with Syntelly (5) and the most with admetSAR (26). Not all of these data are presented in

Table 1 because of practical reasons, but only the most important data or data the repeat in multiple

tools. Results obtained using five different web tools have a small disagreement in some values.

pkCSM shows different results for mutagenicity compared to other web tools. Some tools like

admetSAR, STopTox, and ProTox II predict the probability numerically, while Syntelly gives toxic doses

in rats and mice. The time required to obtain results was also measured. Syntelly proved to be the

fastest, but admetSAR gives more information than other tools in a good time interval.

Unlike other above-mentioned online tools, STopTox provides two additional pieces of information besides predicted activity and

probability percentage (confidence). Those are the applicability of the domain diagram and figure representing the structure of the

tested compound with marked fragments that contribute to its toxicity. The complete result for acute inhalation toxicity of compound 1

obtained by StopTox is presented in this figure.
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„/“- the tool doesn't provide information „III“-categories (I, II, III, and IV) to indicate the level of toxicity
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