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Abstract 
 

Background: Cancer is defined as abnormal and uncontrolled division of body’s own cell. The Anticancer drug will either kill the cancerous 

cell or modify their growth. In the present scenario, It is the second most killer of people in country where one in three people are diagnosed 

with cancer. Due to advancement in research field, use of animal was also increased for evaluation of new drug. Objective: Keeping this in 

mind, PASS (Prediction of activity spectra of substances), a software which provide an informative predictive data for different 

pharmacological activity of compounds without the use of animals. It justifies the 5R’S ethics (Replacement, Reduction, Refinement, 

Rehabilitation and reuse) for in vivo evaluation. The core purpose of the study was to predict the anticancer activity of potential compound 

of DPP-4 inhibitor using PASS software. Methods: To predict the pharmacological activity of anticancer compound, canonical smiles of 

compound were obtained from pubchem web page. The canonical smiles of each compound were used in PASS software for prediction of 

pharmacological activity, so that the compound which show the best result can further be used as a in vivo study against anti-cancer drug. 

Result: From the screened compounds, it was found that anagliptin and quinovic acid, which is a DPP-4 inhibitor used for type 2 diabetics 

can also be used for anticancer activity. Conclusion: Lupeol and Quinovic acid show good Pa value and it can be further evaluated as in vivo 

anticancer drug evaluation.  
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Introduction 

Cancer is a broad term consist of a group of disease 

with irregular cell growth having the potential to migrate in 

other part of body (Sharma et al., 2011). Cancer cell invade 

healthy cell in body. They form tumor. A tumor is a group of 

cells that have undergone uncontrolled growth and form a 

lump (Adami et al., 2008; Connolly et al., 2000; Cullen et 

al., 2002). In today’s scenario it is the second largest killer 

disease. In normal cell gene function by growth regulation, 

its maturity and death of the cell. Genetic change can occur 

by insertion or deletion of entire chromosome or gene 

sequence varies in one base pair i.e. transition (Purine is 

replaced by purine and vice versa) or transversion (Purine is 

replaced by pyrimidine and vice versa).  Oncogene and 

Tumor suppressor gene are the two different type of gene 

which are affected by genetic change. Oncogene are the 

cancer-causing gene. The proto oncogene is the normal gene 

that convert into oncogene due to mutation. They also alter 

the normal gene through mutation (Sarkar et al., 2018). 

Tumor suppressor gene are also known as anti-oncogene 

which regulate a cell during cell division and replication. 

When this gene gets mutated, it results in loss of its function. 

In cancer patient the oncogene level is high and tumor 

suppressor gene is retarded (Cullen et al., 2002).  

Diabetics has concurred our society and made an impact 

to every part of our country (Bhatia et al., 2014). Many 

herbal plant posses the potential to treat diabetics (Singh et 

al., 2019) But human esterase some time interect with the 

phytochemical of anticancer compound (Grewal et al., 2014). 

Musroom possese anticancer properties (Patel et al., 2012). 

Cereal bean along with antioxidant possess anticancer 

properties (Patel et al., 2012). Anticancer drugs are also 

known as antineoplastic drug. Tremendous research is carried 

out in anticancer therapy (Saluja et al., 2019). There are 

various interactions of anticancer drug like p53-Mdm2 

(Nayak et al., 2018). It is effective in treatment of malignant 

or cancerous disease (Nanda et al., 2018). There are several 

classes of anticancer drug, alkylating agent, anti-metabolites, 

natural product and hormone (Fig. 1). Apart from these class 

there are some other drug which does not fall in this category 

of class of have anticancer properties. The type and location 

of cancer, severity of cancer, side effect associated with the 

drug are factor to be consider before a drug was given 

(Bhatia et al., 2012). Anticancer drugs are given mostly 

given in intramuscular route, some drugs are also given in 

oral route and intravenous route. 

Anticancer drugs are generally toxic to normal cell and 

cause numerous side effect. Some of these are hair loss, sores 

in mouth and other mucous membrane, nausea, vomiting. 

Bone marrow toxicity is one of the major side effects which 

cause anemia and decreases resistance to infectious agent. 

These side effect can be minimized by either reducing the 

doses of drug or changing the regimen of drugs (Thiengsusuk 

et al., 2019). 

Some antidiabetic drug   of class DPP-4 inhibitor, type 

2 also possess anticancer poroperties.Antidiabetic drug act by 

reducing the blood glucose level in blood (Singh et al., 

2010). Like in type 2 diabetic alpha amylase inhibitor was 

given (Bashary et al., 2020). Some dendrimer also possess 

antidibetic properties (Mishra et al., 2019) But still the 

research are also going for the treatment of diabetic 

(Khursheed et al., 2019). There is prediction of readmission 

rate of diabetic patient (Sharma et al., 2019). Curcumin also 

possess diabetic properties (Garg et al., 2019). PPARγ found 

to be natural agnosit (Shafi et al., 2019). Some 

pharmaceutical intervention was found for management of 

diabetic mellitus (Khatik et al., 2019). The development of 

screening model for cancer treatment is indispensable for the 

improvement of cancer treatment, to know the potential of 

anticancer drug (Kumar et al., 2019). Anticancer drugs are 
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tested in both in vivo and in vitro method to know the 

potential of drug (Alsamman and El-masry, 2017). We can 

design anticancer drug by computer (Kumari et al., 2011). 

Many drugs have been reported in the literature to have 

strong anti-cancer potential (Anand et al., 2019). Lupeol is a 

triterpinod which is present in remedial plants which has 

biological activity for cure of human disease (Pathania et al., 

2014). Nux-vominca was also reported to show anticancer 

activity (Sah et al., 2016). Lupeol was studied in vitro and 

reported that it has cytotoxic proterties against various cancer 

cell line. Lupeol found to be effective against MCF-7 Cell 

(Human breast cancer cell line) by the process of staining 

with Ethidium Bromide. In vivo study wass also done in 

which lupeol was used as antiinflammatory agent in mouse 

model of arthritis. It was found that lupeol suppress the CD4 

T cell and modulate the phagocytic activity of T lymphocyte 

in the mouse model (Bani et al., 2006; Pitchai et al., 2014). 

Another potential compound, quinovic acid, is a 

glycoside which is was a purified fraction from U tomentosa 

. Various study was done for therapeutic activity of quinovic 

acid. A in vivo study was conducted in which the potential 

anticancer effect was seen by the use of mouse model. The 

result was found that there was decrease in IL-1 alpha and it 

also downregulate P2X7 receptor (Dietrich et al., 2015) 

Cirsimaritin is an flavone derived from Lithocarpus 

dealbatus. In vitro study was done on cirsimaritin which says 

that there was increase in melanin and tyrosine activity. It 

was also found that it also have ultraviolet photoprotective 

activity. It upregulate the expresstion of MITF 

(Microphthalmia – associated trancription factor). These 

activity was observed in murine B16F10 melonoma cell 

(Kim et al., 2015) 

Pyrrolopyrimidine have potent anticancer properties by 

the name of molecule PP-13. Various in vivo and in vitro 

studies were conducted. In an in vitro study, it was found that 

PP-13 have cytotoxic effect on various cancer cell line. It 

also cause direct death of cell, aneuploidy by mitotic 

blockade. In vivo study PP-13 molecule helps in reducing the 

tumour growth without any side effect in chicken embroyo 

(Gilson et al., 2017). There are many other compound having 

anticancer properties (Kaur et al., 2019).  Many plant in our 

surrounding  possess anticancer proterties like guggle (Singh 

et al., 2019), Sinomenium acutum (Gupta et al., 2019), 

Fisetin (Kumar et al., 2019), Ocimum tenuiflorum (Sharma 

et al., 2017), epigallocatechin gallate (Anand et al., 2017), 

Crataeva Nurvala Bark (Kaur et al., 2017). 

PASS is a computer-based software provide different 

information about biological activity of chemical compound 

based on their chemical structure (Sharma et al., 2018). The 

current version of PASS can predict more than 3750 

biological activity, biochemical mode of action by the help of 

canonical SMILE (Simplified molecular input line entry 

system (Habibyar et al., 2016). It gives accuracy of 95%.  It 

predicts the activity in term of probability; probable activity 

(pa) and probable inactivity(pi). The values are in the range 

of 0.000 – 1.000 (Kumar et al., 2018). The activity of 

chemical compound is considered only if pa>pi. The 

compound having pa value greater than 0.7 are consider to 

have better pharmacological action. Similarly, compound 

having less than 0.7 have less probability of observing the 

activity (Habibyar et al., 2016). 

The present study incorporated the use of PASS 

software for exploration of pharmacological potential of 

selected phytochemical compounds in the treatment of 

cancer, with respect to various target (Prashar et al., 2019; 

Usman et al., 2019).Various engineering work was also done 

in computer for site specific delivery of anticancer drug was 

designed (Nayak et al., 2017). 

 

Fig. 1: Different categories of anti-cancer drugs 

Materials and Methods 

Several compounds were selected on the basis of 

existing literature, suggesting their applicability in the 

treatment of anticancer drug. One marketed drug was 

selected to predict the biological activity spectra. The 

canonical SMILE which works as a formula of these 

phytochemical and marked drug were obtained from PubMed 

(www.pubchem.ncbi. nlm.nih.gov) (table 1). The canonical 

SMILES of individual compound were pasted into the PASS 

software for the prediction of DPP-4 inhibition, type 2 

diabetic inhibitor and anticancer activity. The probable 

activity (Pa) and probable inactivity (Pi) values of each 

compound were recorded and compared with the standard 

drug (Sitagliptin). 

 

Fig. 2: Flow diagram of in silico evaluation of selected 

compounds 

Linu Dash et al. 
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Result and Discussion 

Cancer is a serious disorder now a day.  In India nearly 

4 lakhs of people are being affected by cancer every 

year(Sharma.et.all,2010). PASS is an online program that can 

be used for predicting the biological activity of a chemical 

compounds on the basis of chemical composition and 

interaction with different targets.One marketed drug, 

sitagliptan, which is used in case of  diabetics has the 

anticancer properties. It is a DPP-4 inhibitor enzyme have 

both in vivo and in vitro activities and also having 

antioxidant properties. (Usman et al.,2019). It has been 

characterized as an apoptotic agent on pancreatic cancer cell 

(Amritha et al., 2015). 

Using PASS online software, DPP-4 inhibition, type-2 

anti-diabetic and anticancer activities of selected chemical 

compounds along with marketed compound were predicted 

(Anand et al., 2017). The biological activities of the chemical 

compound and marketed drug i.e. Sitagliptan are represented 

in table 2 and fig. 3. From the above chemical compounds, 

the compound having high DPP-4 inhibitor activity next to 

sitagliptan is quinovic acid and the least activity of 

DPP-4 inhibitory value was shown by compound 

cyclohexylamine. The pattern of DPP-4 inhibitor is quinovic 

acid > anagliptin > DA-1229 > BI 1356 > Diprotin A > 

Diprotin B. Other compounds which are also used to treat 

type 2 diabetic also show anticancer activities. The 

castanospernum possess high activity of type 2, next to 

sitagliptan. The least activity of type 2 was show by 

chalconaringenin. The pattern of type 2 is castanospernum >  

DA-1229 > quinovic acid > anagliptin > BI 1356 > diprotin 

A > cirsimaritin > diprotin B > pyrrolopyrimidine > 

aureusidin > chalconaringenin. 

The comparison is done with anticancer activity and it 

was found that quinovic acid and lupeol, which has high 

DPP-4 inhibitor activity and type 2 activity, possess 

anticancer activity more than sitagliptan. The pattern of 

anticancer activity of compound is lupeol > quinovic acid > 

cirsimaritin > chalconaringenin > diprotin A > 

pyrrolopyrimidine > aureusidin > anagliptin > DA-1229 > 

sitagliptan. 

It was found that among the screened compounds, 

quinovic acid, stigmasterol, lupeol, diprotin A, carnosol, 

cirsimaritin, chalconaringenin, anagliptin and aureuside were 

found to have anticancer activity more than the standard 

drug, i.e. sitagliptan. 

Conclusion 

It was concluded that the drug which possess anti-

diabetic properties also have anticancer properties. Lupeol 

and quinovic acid possess good anticancer properties of Pa 

value 0.954 and 0.891 respectively. 

Hence by the use of PASS software, we can find the 

pharmacological action of compound. These compounds can 

be further investigated for the anticancer activity application 

of in vivo and in vitro study. Hence from the above study, 

PASS, an online software help in prediction of 

pharmacological action of compounds. This software also 

aid’s 5R ethics for animal usage before in vivo study which 

not only save money and time, but also it save number of 

animals (Khurana.et.al,2018) 

 

Table 1: Canonical SMILES of selected compounds 

Name of compound Conical smiles 

BI 1356 CC#CCN1C2=C(N=C1N3CCCC(C3)N)N(C(=O)N(C2=O)CC4=NC5=CC=CC=C5C(=N4)C)C 

Cyclohexylamine C1CCC(CC1)N 

DA-1229 CC(C)(C)OCC1C(=O)NCCN1C(=O)CC(CC2=CC(=C(C=C2F)F)F)N 

Quinovic acid CC1CCC2(CCC3(C(=CCC4C3(CCC5C4(CCC(C5(C)C)O)C)C)C2C1C)C(=O)O)C(=O)O 

Stigmasterol CCC(C=CC(C)C1CCC2C1(CCC3C2CC=C4C3(CCC(C4)O)C)C)C(C)C 

Lupeol CC(=C)C1CCC2(C1C3CCC4C5(CCC(C(C5CCC4(C3(CC2)C)C)(C)C)O)C)C 

Pyrrolopyrimidine C1=CNC2=CN=CN=C21 

Berberine COC1=C(C2=C[N+]3=C(C=C2C=C1)C4=CC5=C(C=C4CC3)OCO5)OC 

Diprotin A CCC(C)C(C(=O)N1CCCC1C(=O)NC(C(C)CC)C(=O)O)N 

Diprotin B CC(C)CC(C(=O)O)NC(=O)C1CCCN1C(=O)C(C(C)C)N 

Castanospermine C1CN2CC(C(C(C2C1O)O)O)O 

Carnosol CC(C)C1=C(C(=C2C(=C1)C3CC4C2(CCCC4(C)C)C(=O)O3)O)O 

Cirsimaritin COC1=C(C(=C2C(=C1)OC(=CC2=O)C3=CC=C(C=C3)O)O)OC 

Chalconaringenin C1=CC(=CC=C1C=CC(=O)C2=C(C=C(C=C2O)O)O)O 

Aureusidin C1=CC(=C(C=C1C=C2C(=O)C3=C(C=C(C=C3O2)O)O)O)O 

Anagliptin CC1=NN2C=C(C=NC2=C1)C(=O)NCC(C)(C)NCC(=O)N3CCCC3C#N 

Sitagliptan C1CN2C(=NN=C2C(F)(F)F)CN1C(=O)CC(CC3=CC(=C(C=C3F)F)F)N 

 

Table 2: Pa and Pi values of different compounds predicted using PASS online software (continued) 

S. 

No. 
Name of compound 

DPP-4 

Inhibitor 

Pa 

DPP-4 

Inhibitor 

Pi 

Type II 

Pa 

Type II 

Pi 

Anticancer 

Pa 

Anticancer 

Pi 

1 BI 1356 0.204 0.002 0.382 0.048 0 0 

2 Cyclohexylamine DPP-4 0.01 0.004 0.206 0.056 0.218 0.066 

3 DA-1229 0.293 0.002 0.557 0.008 0.315 0.007 

4 Quinovic acid 0.535 0.009 0.535 0.009 0.891 0.005 

5 Stigmasterol 0 0 0 0 0.405 0.015 

6 Lupeol 0 0 0 0 0.954 0.004 

Prediction of anticancer activity of potential anticancer compounds using pass online software 
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7 Pyrrolopyrimidine 0 0 0.228 0.095 0.497 0.072 

8 Berberine 0 0 0 0 0.203 0.003 

9 Diprotin A 0.514 0.003 0.314 0.029 0.598 0.110 

10 Diprotin B 0.127 0.004 0.246 0.043 0.228 0.136 

11 Castanospernum 0 0 0.649 0.009 0.236 0.197 

12 Carnosol 0 0 0 0 0.793 0.013 

13 Cirsimaritin 0 0 0.295 0.042 0.815 0.01 

14 Chalconaringenin 0 0 0.155 0.023 0.773 0.015 

15 Aureusidin 0 0 0.184 0.153 0.382 0.034 

16 Anagliptin 0.353 0.002 0.502 0.010 0.363 0.037 

17 Sitagliptan 0.675 0.001 0.829 0.004 0.283 0.122 

 

 
Fig. 3: Pa values for DPP-4 inhibitory, type 2 anti-diabetic and anti-cancer activities of different compounds using PASS 

 

Reference 
Adami, H. O., Hunter, D. J., & Trichopoulos, D. Textbook of 

cancer epidemiology. Oxford University Press, USA. 

Edition 2008. 

Alsamman, K., El-masry, O.S., 2017. Developmental Phases 

of Anticancer Screening Models. Comb. Chem. High 

Throughput Screen. 20. 

https://doi.org/10.2174/1386207319666161226142822 

Amritha, C.A., Kumaravelu, P., Darling Chellathai, D., 2015. 

Evaluation of anti-cancer effects of DPP-4 inhibitors in 

colon cancer-an invitro study. J. Clin. Diagnostic Res. 

9, FC14-FC16. 

https://doi.org/10.7860/JCDR/2015/16015.6979 

Anand, Abhinav; Chawla, Jasneet; Mahajan, Ankush; 

Sharma, Neha; Khurana, Navneet;2017. Therapeutic 

potential of epigallocatechin gallate, S364-S370. 

Anand, Abhinav; Khurana, Reema; Wahal, Naman; Mahajan, 

Sanchit; Mehta, Meenu; Satija, Saurabh; Sharma, Neha; 

Vyas, Manish; Khurana, Navneet; 2019. Vanillin: A 

Comprehensive Review Of Pharmacological Activities, 

1000-1004 

Anand, Abhinav; Sharma, Neha; Khurana, Navneet;2017. 

Prediction of activity spectra of substances assisted 

prediction of biological activity spectra of potential 

anti-Alzheimer’s phytoconstituents,13-21. 

Bani, S., Kaul, A., Khan, B., Ahmad, S.F., Suri, K.A., Gupta, 

B.D., Satti, N.K., Qazi, G.N., 2006. Suppression of T 

lymphocyte activity by lupeol isolated from Crataeva 

religiosa. Phyther. Res. 20, 279–287. 

https://doi.org/10.1002/ptr.1852 

Bashary R., Vyas M., Nayak S.K., Suttee A., Verma S., 

Narang R., Khatik G.L.2020, An insight of alpha-

amylase inhibitors as a valuable tool in the management 

of type 2 diabetes mellitus, Current Diabetes Review. 

Bhatia A., Singh B., Raza K., Shukla A., Amarji B., Katare 

O.P.2012. Tamoxifen-loaded novel liposomal 

formulations: Evaluation of anticancer activity on 

DMBA-TPA induced mouse skin carcinogenesis, 

Journal of Drug targeting. 

Bhatia, Amit; Singh, Bhupinder; Raza, Kaisar; Shukla, 

Anshuman; Amarji, Basant; Katare, Om Prakash,2012, 

Tamoxifen-loaded novel liposomal formulations: 

evaluation of anticancer activity on DMBA-TPA 

induced mouse skin carcinogenesis, Journal Of Drug 

Targeting. 

Connolly, J. L., Schnitt, S. J., Wang, H. H., Dvorak, A. M., & 

Dvorak, H. F. (2000). Principles of cancer pathology. In 

Holland-Frei Cancer Medicine. 5th edition. 2000. 

Cullen, J. M., Page, R., & Misdorp, W. (2002). An overview 

of cancer pathogenesis, diagnosis, and management. 

Tumors in domestic animals, 1-44. 

Dietrich, F., Pietrobon Martins, J., Kaiser, S., Madeira Silva, 

R.B., Rockenbach, L., Albano Edelweiss, M.I., Ortega, 

G.G., Morrone, F.B., Campos, M.M., Battastini, 

A.M.O., 2015. The Quinovic Acid Glycosides Purified 

Fraction from Uncaria tomentosa Protects against 

Linu Dash et al. 



 
2812 

Hemorrhagic Cystitis Induced by Cyclophosphamide in 

Mice. PLoS One 10, e0131882. 

Garg V., Kaur P., Gulati M., Singh S.K., Kumar B., Pandey 

N.K., Yadav A.K., Kumar R., Kuppusamy G., De A., 

Puttappa N., Wadhwa S.2019, oadministration of 

Polypeptide-k and Curcumin Through Solid Self-

Nanoemulsifying Drug Delivery System for Better 

Therapeutic Effect Against Diabetes Mellitus: 

Formulation, Optimization, Biopharmaceutical 

Characterization, and Pharmacodynamic Assessment, 

Assay and Drug Developm ent Technology. 

Gilson, P., Josa-Prado, F., Beauvineau, C., Naud-Martin, D., 

Vanwonterghem, L., Mahuteau-Betzer, F., Moreno, A., 

Falson, P., Lafanechère, L., Frachet, V., Coll, J.L., 

Fernando Díaz, J., Hurbin, A., Busser, B., 2017. 

Identification of pyrrolopyrimidine derivative PP-13 as 

a novel microtubule-destabilizing agent with promising 

anticancer properties. Sci. Rep. 7. 

https://doi.org/10.1038/s41598-017-09491-9 

Grewal R.K., Pathania A.S., Chawla M.2014, Human 

sialyltransferases and its interaction with anticancer 

phytochemicals, Internatio nal Journal of Pharma and 

Bio science. 

Gupta, Vikas; Kumar, Rajan; Kumar, Rakesh; Mahajan, 

Rishi; Mehta, Meenu; Satija, Saurabh; Vyas, Manish; 

Khurana, Navneet; Sharma, Neha;2019. 

Pharmacological Actions Of Sinomenium Acutum: A 

Brief Review, 1732-1736 

Habibyar, Ahmad Farid; Sharma, Neha; Khurana, Navneet, 

PASS assisted prediction and pharmacological 

evaluation of hesperidin against scopolamine induced 

amnesia in mice, 2016, European Journal Of 

Pharmacology. 

Habibyar, Ahmad Farid; Sharma, Neha; Khurana, 

Navneet;2016. PASS assisted prediction and 

pharmacological evaluation of hesperidin against 

scopolamine induced amnesia in mice, 385-394 

Kaur, Arshvir; Khurana, Navneet; Verma, Santosh 

Kumar;2017. Potential Thyrotropic and 

Antihypercholesteronemic Activity Exhibited by 

Ethanolic Extract of Crataeva Nurvala Bark 

Kaur, Satinder; Sharma, Neha; Vyas, Manish; Mahajan, 

Rishi; Satija, Saurabh; Mehta, Meenu; Khurana, 

Navneet;2019. A Review On Pharmacological 

Activities Of Betaine. 1021-1034 

Khatik G.L., Datusalia A.K., Vyas M.2019, Current 

pharmaceutical interventions and drug design in the 

management of diabetes and diabetic complications, 

Current Pharmaceutical design. 

Khurana, Navneet;2018. Potential of prediction of activity 

spectra of substances software to justify 3Rs ethics for 

in vivo anti-alzheimer’s studies of phytochemicals,2. 

Khursheed R., Singh S.K., Wadhwa S., Kapoor B., Gulati 

M., Kumar R., Ramanunny A.K., Awasthi A., Dua 

K.2019, Treatment strategies against diabetes: Success 

so far and challenges ahead, European Journal of 

Pharmacogy. 

Kim, H.J., Kim, I.S., Dong, Y., Lee, I.S., Kim, J.S., Kim, 

J.S., Woo, J.T., Cha, B.Y., 2015. Melanogenesis-

inducing effect of cirsimaritin through increases in 

microphthalmia-associated transcription factor and 

tyrosinase expression. Int. J. Mol. Sci. 16, 8772–8788. 

https://doi.org/10.3390/ijms16048772 

Kumar, Rajan; Khursheed, Rubiya; Kumar, Rakesh; Awasthi, 

Ankit; Sharma, Neha; Khurana, Shelly; Kapoor, 

Bhupinder; Khurana, Navneet; Singh, Sachin Kumar; 

Gowthamarajan, Kuppusamy;2019. Self-

nanoemulsifying drug delivery system of fisetin: 

Formulation, optimization, characterization and 

cytotoxicity assessment, 101252 

Kumar, RAJAN; Kumar, Rakesh; Anand, Abhinav; Sharma, 

Neha; Khurana, Navneet; 2018. Prediction of anti-

parkinson potential of phytoconstituents using 

prediction of activity spectra of substances software,48-

56. 

Kumar, Rajan; Kumar, Rakesh; Sharma, Neha; Vyas, 

Manish; Mahajan, Sanchit; Satija, Saurabh; Singh, 

Sachin Kumar; Khursheed, Rubiya; Mehta, Meenu; 

Khurana, Shelly;2019. Fisetin: A Phytochemical With 

Various Pharmacological Activities, 1012-1016. 

Kumari P., Dixit V., Tiwari A.K., Saxena S., Vishvakarma 

N.K., Naik P.K., Shukla D.2011, Computer-assisted 

drug designing of triazole derivative of noscapine as 

tubulin-binding anticancer drug, Asian Journal of 

Pharmace utical and Clinical Research. 

Mishra V., Yadav N., Saraogi G.K., Tambuwala M.M., Giri 

N.2019. Dendrimer based nanoarchitectures in diabetes 

management: An overview, Current Pharmaceutical 

design Nanda, Vikas; Ghotra, Harjit Singh; Kant, 

Niti,Nayak, Surendra Kumar; Khatik, Gopal L.; 

Narang, Rakesh; Monga, Vikramdeep; Chopra, Harish 

Kumar,2018, p53-Mdm2 Interaction Inhibitors as Novel 

Nongenotoxic Anticancer Agents, Current Cancer Drug 

Targets. 

Nayak S.K., Khatik G.L., Narang R., Chopra H.K.2017, 

Design and anticancer activity prediction of 

dihyropyrimidinone based novel inhibitors of P53-

MDM2 interaction, Asian Journal of Pharmace utical 

and Clinical Research. 

Nayak S.K., Khatik G.L., Narang R., Monga V., Chopra 

H.K.2018, p53-Mdm2 interaction inhibitors as novel 

nongenotoxic anticancer agents, Current Cancer Drug 

Targets. 

Patel S.2012. Cereal bran: The next super food with 

significant antioxidant and anticancer potential, 

Mediterra nean Journal of Nutrition and Metabolis m. 

Patel, Seema; Goyal, Arun ,Nagpal, Ravinder; Behare, 

Pradip; Rana, Rajiv; Kumar, Ashwani;2012. Recent 

developments in mushrooms as anticancer therapeutics: 

a review, Recent developments in mushrooms as 

anticancer therapeutics: a review. 

Pathania, Arun Singh; Kaur, Ravneet; Chawla, Mohit, 

Modeling and interaction studies with anticancer 

phytochemicals,2014, Asian Journal Of Chemistry  

Abstracts Of Papers Of The American Chemical 

Society. 

Pitchai, D., Roy, A., Ignatius, C., 2014. In vitro evaluation of 

anticancer potentials of lupeol isolated from 

Elephantopus scaber L. on MCF-7 cell line. J. Adv. 

Pharm. Technol. Res. 5, 179–184. 

https://doi.org/10.4103/2231-4040.143037 

Prashar, P., Mahajan, R., Mehta, M., Satija, S., Vyas, M., 

Sharma, N., Khurana, N., 2019. Prediction of 

Prospective Anti-Parkinson Phytochemicals using 

Prediction of Activity Spectra of Substances Software 

to Justify 3R’s Ethics of 13, 1–5. 

Prediction of anticancer activity of potential anticancer compounds using pass online software 



 
2813 

Sah A., Khatik G.L., Vyas M., Yadav P.2016, A short review 

on anticancer investigations of Strychnos nux-vomica, 

Internatio nal Journal of Green Pharmacy. 

Saluja, Vikrant; Mankoo, Abhinav; Saraogi, Gaurav K.; 

Tambuwala, Murtaza M.; Mishra, Vijay,2019, Smart 

dendrimers: Synergizing the targeting of anticancer 

bioactives, Journal Of Drug Delivery Science And 

Technology. 

Sarkar, Biswajit; Majumder, Arunava; Sarkar, Mitali; Kim, 

Namhun; Ullah, Mehran, Jain, Ashay; Jain, Atul; 

Parajuli, Prahlad; Mishra, Vijay; Ghoshal, Gargi; Singh, 

Bhupinder; Shivhare, Uma Shankar; Katare, Om 

Prakash; Kesharwani, Prashant,2018, Recent advances 

in galactose-engineered nanocarriers for the sitespecific 

delivery of siRNA and anticancer drug, International 

Journal Of Advanced Manufacturin G Technology 

Shafi S., Gupta P., Khatik G.L., Gupta J.,2019, PPARγ: 

Potential therapeutic target for ailments beyond diabetes 

and its natural agonism, Current Drug target. 

Sharma A., Agrawal P., Goyal S., Madaan V.,2019. 

Prediction on diabetes patient's hospital readmission 

rates, ACM Internatio nal Conferenc e Proceeding 

series. 

Sharma H., Parihar L., Parihar P.2010, Review on cancer and 

anticancerous properties of some medicinal plants, 

journal of Medicinal Plants Research 

Sharma, Harpreet; Parihar, Leena; Parihar, Pradeep,2011. 

Review on cancer and anticancerous properties of some 

medicinal plants, Journal Of Medicinal Plants Research. 

Sharma, Jyotsana; Khurana, Navneet; Sharma, Neha; Garg, 

Rakesh;2017. Phytochemical evaluation and antioxidant 

screening studies of Ocimum tenuiflorum Linn 

seeds,76-82. 

Sharma, Ms Neha;2018. Identification of molecular targets of 

potential antidiabetic drugs using prediction of activity 

spectra for substances and molecular docking 

Singh A., Duggal S.2010, Salacia spp: Hypoglycemic 

principles and possible role in diabetes management, 

Integrativ e Medicine. 

Singh, Harjeet; Mehta, Meenu; Khurana, Navneet; Sharma, 

Neha; Vyas, Manish; Singh, Thakur Gurjeet; Mahajan, 

Sanchit; Satija, Saurabh; 2019. Recent Patent 

Technologies Of Tinospora Cordifolia For Anti-

Diabetic Potential: A Review, 994-999. 

Singh, Harjeet; Satija, Saurabh; Kaur, Harjot; Khurana, 

Navneet; Sharma, Neha; Vyas, Manish; Singh, Thakur 

Gurjeet; Mahajan, Sanchit; Mehta, Meenu; 2019. Novel 

Drug Delivery Approaches For Guggul, 983-993 

Thiengsusuk, A., Boonprasert, K., Na-Bangchang, K., 2019. 

A Systematic Review of Drug Metabolism Studies of 

Plants With Anticancer Properties: Approaches Applied 

and Limitations. Eur. J. Drug Metab. Pharmacokinet. 

Usman, B., Mahajan, S., Mehta, M., Vyas, M., Satija, S., 

Sharma, N., Khatik, G.L., Khurana, N., 2019. 

Prediction of Alpha-Glucosidase Inhibition Activity for 

the Management of Type 2 Diabetes Using the 

Prediction of Activity Spectra of Substances Software 

13, 3–5. 

Usman, Bashir; Sharma, Neha; Satija, Saurabh; Mehta, 

Meenu; Vyas, Manish; Khatik, Gopal L; Khurana, 

Navneet; Hansbro, Philip M; Williams, Kylie; Dua, 

Kamal;(2019) Recent developments in alpha- 

glucosidase inhibitors for management of type-2 

diabetes: An update, 2510-2525. 

 
 
 
 
 
 
 
 
 

Linu Dash et al. 


