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Abstract: This in silico study was attempted to predict toxicological mechanisms of selected phytochemicals of Hatisur weed 

(Heliotropium indicum Linnaeus) and synthetic medicines used for anti-inflammation. we used the ProTox-II online tool (version, 3.0) 

for the prediction of toxicological mechanisms especially Tox21-Nuclear receptor signalling pathways and -stress response pathways of 

selected phytochemicals and synthetic medicines. In the present study, for Tox-21 nuclear signalling pathways and Tox-21 stress response 

pathways, all the compounds were found inactive on the different parameters. In conclusion, all of these phytochemicals and synthetic 

medicines obtained inactive for Tox-21 nuclear signalling pathways and Tox-21 stress response pathways. It is suggested to conduct in 

vivo bioassay to validate these predictive results in future.  
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1. Introduction  
 

Generally, chronic joint inflammatory disorders are 

osteoarthritis (OA) and rheumatoid arthritis (RA) found with 

an increase of inflammation, pain, and oxidative stress, 

resulting in progressive histological alterations and disabling 

symptoms. [1] 

 

In recent days, research on phytomedicines concerns 

preventing inflammation and pain without any side effects. [2-

4] Many synthetic drugs pose side effects. [5, 6] In this context, 

natural products derived from plants may be less expensive, 

indigenous, etc. and can be used in new drug discovery.  

 

Some earlier studies described the medicinal importance of 

this weed (Heliotropium indicum Linnaeus) and few 

phytochemicals are predicted non-toxic. [4, 7] Moreover, this 

medicinal weed has phytochemicals to prevent many 

disorders such as inflammation, pain, nociceptive activity, 

etc. [2, 4-6] But some studies reported that solvent extract of 

plant parts may contain allelochemicals that cause allelopathy 

and toxicity to animals. [8, 9] 

 

In this context, toxicity screenings especially in vitro and in 

vivo assay of each phytochemical is costly, long-duration of 

experimentation and require animal sacrifice. Whereas in 

silico prediction helps faster screening, no animal harming 

and inexpensive procedure. [10, 11] The past to recent research, 

many reports revealed that in silico toxicity prediction of 

natural and synthetic compounds for new drug design is an 

easy procedure. [11-14] 

 

This study was attempted to predict toxicological 

mechanisms of selected phytochemicals of Hatisur weed 

(Heliotropium indicum Linnaeus) and synthetic medicines 

used for anti-inflammation.  

 

2. Materials and Methods 
 

As per our earlier study, we considered all established 

phytochemicals of Heliotropium indicum Linnaeus and 

synthetic medicines viz. Indomethacin and Ibuprofen. [7] 

 

In this study, we used the ProTox-II online tool (version, 3.0) 

as per the development by Drwal et al. [15] and Banerjee et al. 
[16] for the prediction of toxicological mechanisms especially 

Tox21-Nuclear receptor signalling pathways and -stress 

response pathways of selected phytochemicals and synthetic 

medicines. As per earlier study by Mishra and Talapatra, [17] 

we considered different parameters of toxicological 

mechanisms.  

 

3. Results 
 

Table 1 predicts the results of selected phytochemicals and 

synthetic medicines on the activity or inactivity of Tox-21 

nuclear signalling pathways. All the compounds were found 

inactive on the different parameters.  

 

Table 2 predicts the results of selected phytochemicals and 

synthetic medicines on the activity or inactivity of Tox-21 

stress response pathways. All the compounds were found 

inactive on the different parameters.  
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Table 1: Prediction of Tox21-Nuclear receptor signalling pathways of phytochemicals of areal parts of H. indicum and 

synthetic medicines 
Sl. 

No. 
Compounds name Ahr P (%) AR P (%) 

AR- 

LBD 

P 

(%) 
Ar P (%) ER P (%) 

ER- 

LBD 

P  

(%) 

PPAR-

Gamma 
P (%) 

Phytochemicals 

1.  Heleurine In 94.0 In 94.0 In 96.0 In 89.0 In 91.0 In 96.0 In 97.0 

2.  Echinatine In 97.0 In 96.0 In 97.0 In 87.0 In 86.0 In 96.0 In 98.0 

3.  Heliotrine In 96.0 In 95.0 In 97.0 In 85.0 In 87.0 In 97.0 In 98.0 

4.  Heliotridine In 96.0 In 96.0 In 98.0 In 96.0 In 85.0 In 98.0 In 99.0 

5.  Indicine In 97.0 In 96.0 In 97.0 In 87.0 In 86.0 In 96.0 In 98.0 

6.  Indicine N-oxide In 96.0 In 95.0 In 96.0 In 90.0 In 84.0 In 95.0 In 98.0 

7.  Lasiocarpine In 95.0 In 95.0 In 97.0 In 88.0 In 89.0 In 97.0 In 98.0 

8.  Trachelanthamidine In 96.0 In 96.0 In 99.0 In 96.0 In 94.0 In 99.0 In 99.0 

9.  Retronecine In 96.0 In 96.0 In 98.0 In 96.0 In 85.0 In 98.0 In 99.0 

10.  Supinine In 95.0 In 94.0 In 97.0 In 91.0 In 90.0 In 94.0 In 97.0 

11.  β-Linalool In 100.0 In 100.0 In 100.0 In 99.0 In 99.0 In 99.0 In 100.0 

Synthetic medicines 

1.  Indomethacin In 88.0 In 99.0 In 99.0 In 96.0 In 96.0 In 97.0 In 100.0 

2.  Ibuprofen In 99.0 In 100.0 In 100.0 In 99.0 In 90.0 In 99.0 In 99.0 

AhR = Aryl hydrocarbon Receptor; AR = Androgen Receptor; AR-LBD = Androgen Receptor Ligand Binding Domain; Ar = 

Aromatase; ER = Estrogen Receptor Alpha; ER-LBD = Estrogen Receptor Ligand Binding Domain; PPAR-Gamma = 

Peroxisome Proliferator Activated Receptor Gamma; In = Inactive; Ac = Active; P = Probability 

 

Table 2: Prediction of Tox21-Stress response pathways of phytochemicals of areal parts of H. indicum and synthetic 

medicines 
Sl. No. Compounds name nrf2/ARE P (%) HSE P (%) MMP P (%) p53 P (%) ER P (%) 

Phytochemicals       

1. Heleurine In 87.0 In 87.0 In 90.0 In 91.0 In 96.0 

2. Echinatine In 94.0 In 94.0 In 93.0 In 88.0 In 96.0 

3. Heliotrine In 93.0 In 93.0 In 91.0 In 87.0 In 96.0 

4. Heliotridine In 96.0 In 96.0 In 94.0 In 96.0 In 97.0 

5. Indicine In 94.0 In 94.0 In 93.0 In 88.0 In 96.0 

6. Indicine N-oxide In 92.0 In 92.0 In 93.0 In 90.0 In 96.0 

7. Lasiocarpine In 91.0 In 91.0 In 92.0 In 88.0 In 96.0 

8. Trachelanthamidine In 98.0 In 98.0 In 93.0 In 96.0 In 98.0 

9. Retronecine In 96.0 In 96.0 In 94.0 In 96.0 In 97.0 

10. Supinine In 89.0 In 89.0 In 92.0 In 91.0 In 96.0 

11. β-Linalool In 99.0 In 99.0 In 86.0 In 100.0 In 100.0 

Synthetic medicines       

1. Indomethacin In 98.0 In 98.0 In 88.0 In 95.0 In 99.0 

2. Ibuprofen In 99.0 In 99.0 In 96.0 In 99.0 In 99.0 

nrf2/ARE = Nuclear factor (erythroid-derived 2) -like 2/antioxidant; HSE = Heat shock factor response element; MMP = 

Mitochondrial Membrane Potential; p53 = Phosphoprotein (Tumor Supressor); ATAD5 = ATPase family AAA domain-

containing protein 5; In = Inactive; Ac = Active; P = Probability 

 

4. Discussion 
 

The phytochemicals Heliotridine, Retronecine and β-Linalool 

were predicted class V, may be harmful if swallowed in rat 

models as median lethal dose of 3500.0 mg/kg and 2200 

mg/kg, respectively. [7]  

 

In the present study, for Tox-21 nuclear signalling pathways 

and Tox-21 stress response pathways, all the compounds were 

found inactive on the different parameters. Interestingly, Tox-

21 assessment is very much helpful as per in vitro quantitative 

high-throughput screening (qHTS) tests for toxicological 

evaluation of botanical and dietary supplements as per the 

study by Hubbard et al. [20] Moreover, Tox21 is made up of 

dataset >10, 000 compounds that consisting of 12 types of in 

vitro tests in which 7 types of parameters for the nuclear 

receptor signalling pathways and 5 types of the parameters for 

the stress response (SR) pathway. [21] 

 

Likewise, these phytochemicals especially Heliotridine, 

Retronecine and β-Linalool could be suitable leads for new 

drug design after derived from H. indicuam because this plant 

serve as medicinal properties especially for anti-

inflammation. [22] 

 

5. Conclusion 
 

It is concluded that all of these phytochemicals obtained 

inactive for Tox-21 nuclear signalling pathways and Tox-21 

stress response pathways when compared to Indomethacin 

and Ibuprofen like synthetic medicines. In future study, it is 

suggested to conduct in vivo bioassay to validate these 

predictive results.  

 

Acknowledgement 

The authors convey thanks to all the developers who 

developed the ProTox-II online tool with new version used in 

this study.  

 

Paper ID: SR25715153856 DOI: https://dx.doi.org/10.21275/SR25715153856 966 

http://www.ijsr.net/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

Impact Factor 2024: 7.101 

Volume 14 Issue 7, July 2025 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

Conflict of interest 

It is declared none.  

 

References 
 

[1] Mohammed A, Alshamarri T, Adeyeye T, Lazariu V, 

McNutt LA, Carpenter DO. A comparison of risk 

factors for osteo- and rheumatoid arthritis using 

NHANES data. Preventive Medicine Reports.2020; 20: 

101242.  

[2] Dragos D, Gilca M, Gaman L, Vlad A, Iosif L, Stoian I, 

et al. Phytomedicine in joint disorders. Nutrients.2017; 

9 (1): 70.  

[3] Talapatra SN, Talukdar P, Swarnakar S. Interaction 

between C-reactive protein and phytochemical (s) from 

Calotropis procera: An approach on molecular 

docking. International Letters of Natural Sciences.2017; 

61: 43-55.  

[4] Hatai B, Banerjee SK. Molecular docking interaction 

between superoxide dismutase (receptor) and 

phytochemicals (ligand) from Heliotropium indicum 

Linn for detection of potential phytoconstituents: New 

drug design for releasing oxidative stress 

condition/inflammation of osteoarthritis patients. 

Journal of Pharmacognosy and Phytochemistry.2019; 8 

(2: 1700-1706.  

[5] Loke YK, Golder SP, Vandenbroucke JP. 

Comprehensive evaluations of the adverse effects of 

drugs: importance of appropriate study selection and 

data sources. Therapeutic Advances in Drug 

Safety.2011; 2 (2): 59-68.  

[6] Allegaert K, Choonara I. All medicines have side 

effects. Archives of Disease in Childhood.2016; 101: 

951-2.  

[7] Mondal A, Talapatra SN. Toxicity prediction of selected 

phytochemicals of Hatisur weed (Heliotropium indicum 

Linnaeus) and synthetic medicines: An in silico 

approach by using ProTox-II tool. International Journal 

of Science and Research.2024; 13 (5): 685-689.  

[8] Sarkar C, Mondal M, Khanom B, Hossain MM, Hossain 

MS, Sureda A, et al. Heliotropium indicum L.: From 

farm to a source of bioactive compounds with 

therapeutic activity. Evid Based Complement Alternat 

Med.2021; 2021: 9965481.  

[9] Rahman MA, Mia M, Shahid I. Pharmacological and 

phytochemical screen activities of roots of 

Heliotropium indicum Linn. Pharmacology 

OnLine.2011; 1 (1): 185-192.  

[10] Betanabhatla KS, Jasmin SR, Raamamurthy J, Christina 

AJ, Sasikumar S. Anti-inflammatory and anti-

nociceptive activities of Heliotropium indicum Linn. 

experimental animal models. 

PharmacologyOnLine.2007; 3: 438-445.  

[11] Kyei S, Koffuor GA, Ramkissoon P, Ameyaw EO, 

Asiamah EA. Anti-inflammatory effect of Heliotropium 

indicum Linn on lipopolysaccharide-induced uveitis in 

New Zealand white rabbits. Int J Ophthalmol.2016; 9 

(4): 528-535.  

[12] Joel OO, Maryann UC, Idowu OJ, Eziuzo OS, Okpala 

EO. Prostaglandin synthesis inhibitory activity of 

Heliotropium indicum L. (Boraginaceae) and HPLC-

DAD analysis. Tropical Journal of Natural Product 

Research.2023; 7 (10): 4973-9.  

[13] Mali AA, Kanade MB. Allelopathic effect of two 

common weeds on seed germination, root-shoot length, 

biomass and protein content of jowar. Annals of 

Biological Research.2014; 5 (3): 89-92.  

[14] Mondal M, Asaduzzaman M, Asao T. Adverse effects 

of allelopathy from legume crops and its possible 

avoidance. American Journal of Plant Sciences.2015; 6: 

804-10.  

[15] Drwal MN, Banerjee P, Dunkel M, Wettig MR, 

Preissner R. ProTox: a web server for the in silico 

prediction of rodent oral toxicity. Nucleic Acids 

Res.2014; 42 (Web Server issue): W53-8.  

[16] Banerjee P, Eckert AO, Schrey AK, Preissner R. 

ProTox-II: a webserver for the prediction of toxicity of 

chemicals. Nucleic Acids Research.2018; 46: W257-

W263.  

[17] Mishra K, Talapatra, S. Prediction of toxicological 

mechanisms of selected phytochemicals in leaf of 

Moringa sp. and antidiabetic medicines. International 

Journal of Science and Research.2024; 13 (02): 67-75.  

[18] Ray S, Chakravarty S, Talapatra SN. Assessment of 

toxicity, genotoxicity and toxicological mechanism for 

selected bioactive compounds present in Bacopa 

monnieri Linn. by using ProTox II webserver. 

Internation Journal of Science and Research.2024; 13 

(3): 733-6.  

[19] Boye A, Koffuor GA, Amoateng P, Ameyaw EO, 

Abaitey AK. Analgesic activity and safety assessment 

of Heliotropium indicum Linn. (Boraginaceae) in 

rodents. International Journal of Pharmacology.2012; 8 

(2): 91-100.  

[20] Hubbard TD, Hsieh JH, Rider CV, Sipes NS, Sedykh A, 

Collins BJ, et al. Using Tox21 high-throughput 

screening assays for the evaluation of botanical and 

dietary supplements. Applied In Vitro Toxicology, 

2019; 5 (1): 10-25.  

[21] Moukheiber L, Mangione W, Moukheiber M, Maleki S, 

Falls Z, Gao M, et al. Identifying protein features and 

pathways responsible for toxicity using machine 

learning and Tox21: Implications for predictive 

toxicology. Molecules.2022; 27 (9): 3021.  

[22] Betanabhatla KS, Jasmin SR, Raamamurthy J, Christina 

AJ, Sasikumar S. Anti-inflammatory and 

antinociceptive activities of Heliotropium indicum 

Linn. experimental animal models. 

PharmacologyOnLine.2007; 3: 438-45.  

Paper ID: SR25715153856 DOI: https://dx.doi.org/10.21275/SR25715153856 967 

http://www.ijsr.net/



