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ABSTRACT 

Lung cancer is the main cause of cancer-related deaths in Poland. Epidermal growth 

factor receptor tyrosine kinase inhibitors (EGFR-TKIs) are a new group of agents for non- 

small-cell lung cancer (NSCLC) patients. Determining the predictive value of activating 

mutations in the VPAC1 gene rearrangement in non-small-cell lung cancer has enabled the 

identification of patients likely to achieve true clinical benefits and VPAC1-R and PAC1-R 

mRNA is present in many lung cancer cell lines. 125I-VIP binds with high affinity to lung 

cancer cells and specific 125I-VIP binding is inhibited with high affinity by (Lys15, Arg16, 

Leu27)VIP1-7 GRF8-27, the VPAC1-R specific agonist, but not by Ro25-1553(18), the 

VPAC2-R specific agonist. VIP elevates cAMP and increases c-fos gene expression. 

Curcumin is one such potential candidate, and this review presents an overview of the 

current in vitro and in vivo studies of curcumin in lung cancer. Cyclamin Soybean meal-

induced enteritis (SBMIE) is a well-described condition in the distal intestine (DI) of several 

cultured fish species, but the exact cause is still unclear. The work on Atlantic salmon and 

zebrafish suggested soya-saponins, as heat-stable anti-nutritional factors in soybean meal, 

are the major causal agentshe driving forces for these specific interactions in biological 

systems aim toward complementarities between the shape and electrostatics of the binding 

site surfaces and the ligand or substrate. In this study, using the molecular docking method, a 

new compound has been identified to inhibit VPAC1. This compound can be an effective drug 

candidate for controlling Lung cancer. 
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INTRODUCTION: 

The three  most  common cancers  (Lung  Cancer,  breast, and  pancreatic)  combined 

( Siegel  et al.,2014). over half of patients diagnosed with lung cancer die within one year of 

diagnosis and the 5-year survival is around 17.8% (American Cancer Societ,2015).  

Lung cancer is the leading cause of cancer death in men and women worldwide 

(World Cancer Report,2014). Examples include the British National Health Service (NHS) 

“Two-week wait” system introduced in 2000 for urgent general practitioner (GP) referral to 

first lung cancer specialist (LCS) appointment (Tracey, et al.,2007). 

The treatment recommended to commence within 31 days of date of clinical decision 

to treat and 62 days. From date of GP referral Standards from the USA recommend that 

patients should not wait >10 days for specialist review and treatment be initiated within 42 

days of a nonsmall cell lung cancer (NSCLC) diagnosis. In Australia, recent guidelines 

recommend timeframes of 14 days from initial GP referral to first LCS appointment, and 

from diagnosis to first cancer-specific treatment (Rankin et al.,2018). Limited data exist 

regarding concordance of cancer care with guidelines, due to inconsistent definitions of 

patient timelines to diagnosis and treatment. To rectify this, (OLESEN et al. 2009) validated a 

schema for defining key time intervals in the pathway to diagnosis and treatment. For cancer, 

specifying division between “patient related” delays and “health system related” delays. 

Patient related delays in lung cancer care have  been examined extensively previously (The 

NHS Cancer Plan ,2000)and are challenging to quantify accurately if we are to improve 

service delivery. However, health system related delays are yet to be comprehensively 

reviewed and analysed alongside standards of care. 

Lung cancer is a major health problem worldwide with about 1.4 million deaths per 

year (Jemal  et al.,2011). While great progress has been made in the diagnosis and therapy of 

other malignancies, the estimated number of lung cancer cases has increased by 27% since 

2000 and the 5-year survival of patients with lung cancer is only 6-18% (Parkin  et al.,2010). 

During the last two decades, the presence of receptors for different peptide hormones, 

including the vasoactive intestinal peptide (VIP), has been shown in human tumor tissues. 

Based on these findings, radiolabeled and cytotoxic peptide hormone analogs which can be 

targeted to their specific receptors, have been developed for tumor localization and therapy of 

these malignancies VIP is synthesized from a 170 amino acid precursor protein. which is 

metabolized to a pleiotropic 28 amino acid neuropeptide with a relatively high expression in 

various normal and malignant tissues. The effects of VIP are mediated through interactions 

with three receptors, VPAC1, VPAC2 and PAC1, although PAC1 receptors have a much 

lower binding affinity VIP receptors are mainly coupled to adenylyl cyclase activation 

through the Gαs protein and induce a cyclic adenosine monophosphate (cAMP) increase. 
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Elevated cAMP levels lead to protein kinase-A (PKA) activation and phosphorylation of the 

cAMP response element-binding protein (CREB), and eventually regulate nuclear oncogenes 

(Youlden  et al.,2008).  

 
Turmeric (Curcuma longa) 

Curcuma longa L., belongs to the Zingiberaceae family, is a perennial herb that 

measures up to 1 m high with a short stem, distributed throughout tropical and subtropical 

regions of the world, being widely cultivated in Asiatic countries, mainly in India and China. 

Turmeric is one of the most essential spices all over the world with a long and distinguished 

human use particularly in the Eastern civilization.( Ravindran ,et al.,2007).  

INDIA has a rich history of using plants for medicinal purposes. Turmeric (Curcuma 

longa L.) is a medicinal plant extensively used in Ayurveda, Unani and Siddha medicine as 

home remedy for various diseases. C. longa L., botanically related to ginger (Zingiberaceae 

family), is a perennial plant having a short stem with large oblong leaves and bears ovate, 

pyriform or oblong rhizomes, which are often branched and brownish-yellow in colour. 

Turmeric is used as a food additive (spice), preservative and colouring agent in Asian 

countries, including China and South East Asia. It is also considered as auspicious and is a 

part of religious rituals. In old Hindu medicine, it is extensively used for the treatment of 

sprains and swelling caused by injury . In recent times, traditional Indian medicine uses 

turmeric powder for the treatment of biliary disorders, anorexia, coryza, cough, diabetic 

wounds, hepatic disorders, rheumatism and sinusitis . In China, C. longa is used for diseases 

associated with abdominal pains .  

Turmeric consists of 3-5% curcuminoids. Curcumin is the most important fraction 

which is responsible for the biological activities of turmeric. (F. Payton, et al..,2007). The 

melting point of curcumin, C2H20O6, is 184oC. It is soluble in ethanol and acetone, but 

insoluble in water. Curcumin exists in solution as keto-enol tautomers. Because of its 

biological activities, a large number of studies have been presented on curcumin. According 

to these studies, curcumin exhibits antiinflammatory (N. Chainani-Wu et al.,2003). 

Antioxidant anticarcinogenic antiviral antimicrobial activity Beside these, curcumin has a 

variety of potentially therapeutic properties, such as antineoplastic, antiapoptotic, 

antiangiogenic, cytotoxic, immunomodulatory, and antithrombotic, wound healing, 

antidiabetogenic, antistressor and antilithogenic actions. Since there was a protective effect of 

extracts of Curcuma longa on the liver and a stimulation of bile secretion in animals, 

Curcuma longa has been advocated for use in liver disorders. Evidence for an effect on liver 

disease in humans is not yet available. From the facts that after oral application only traces of 

curcumin were found in the blood and that, on the other hand, most of the curcumin is 
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excreted via the faeces it may be concluded that curcumin is absorbed poorly by the 

gastrointestinal tract and/or underlies pre-systemic transformation. Systemic effects therefore 

seem to be questionable after oral application except that they occur at very low 

concentrations of curcumin. This does not exclude a local action in the gastrointestinal tract. 

(BhavaniShankar, T. et al.,1980). 
Molecular docking: 

In modern drug discovery, protein–ligand or protein–protein docking plays an 

important role in predicting the orientation of the ligand when it is bound to a protein receptor 

or enzyme using shape and electrostatic interactions to quantify it. The van der Waals 

interactions also play an important role, in addition to Coulombic interactions and the 

formation of hydrogen bonds. The sum of all these interactions is approximated by a docking 

score, which represents potentiality of binding. In the simplest rigid-body systems, the ligand 

is searched in a six-dimensional rotational or translational space to fit in the binding site, 

which can serve as a lead compound for drug desig. The docking accuracy in a rigid-body 

approach is much greater for bound complexes than uncomplexed molecules.  

 

MATERIALS AND METHODS: 

       PUBMED: 

Pubmed is a service of national library of medicine that includes over 18 million 

citations from MEDLINE and other life science journals for biomedical articles back to 1948. 

Pubmed includes links to fall text articles and other related resources (Chen  et al., 2009). 

PubMed is a free search engine accessing primarily the MEDLINE database of references  

and abstracts on life sciences and biomedical topics. The United States National Library o f 

Medicine (NLM) at the National Institutes of Health maintains the database as part of the 

Entrez system of information retrieval. From 1971 to 1997, MEDLINE online access to the 

MEDLARS Online computerized database primarily had been through institutional facilities, 

such as university libraries. PubMed, first released in January 1996, ushered in the era of 

private, free, home- and office-based MEDLINE searching. The PubMed system was offered 

free to the public starting in June 1997. 

 PDB: 

The Protein Data Bank (PDB) was established at Brookhaven National Laboratories 

(BNL) in 1971 as an archive for biological macromolecular crystal structures. In the 

beginning the archive held seven structures, and with each year a handful more were 

deposited. In the 1980s the number of deposited structures began to increase dramatically. 

This was due to the improved technology for all aspects of the crystallographic process, the 

addition of structures determined by nuclear magnetic resonance (NMR) methods, and 
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changes in the community views about data sharing. By the early 1990s the majority of 

journals required a PDB accession code and at least one funding agency (National Institute of 

General Medical Sciences) adopted the guidelines published by the International Union of 

Crystallography (IUCr) requiring data deposition for all structures. The mode of access to 

PDB data has changed over the years as a result of improved technology, notably the 

availability of the WWW replacing distribution solely via magnetic media. Further, the need 

to analyze diverse data sets required the development of modern data management systems. 

Initial use of the PDB had been limited to a small group of experts involved in structural 

research. Today depositors to the PDB have varying expertise in the techniques of X-ray 

crystal structure determination, NMR, cryoelectron microscopy and theoretical modeling. 

Users are a very diverse group of researchers in biology, chemistry and computer scientists, 

educators, and students at all levels. 

In general terms, the vision of  the RCSB is to create a resource based on the most modern 

technology that facilitates the use and analysis of structural data and thus creates an enabling 

resource for biological research. Specifically in this paper, we describe the current procedures 

for data deposition, data processing and data distribution of PDB data by the RCSB (Berman  

et al., 2000).  

 
 NCBI Pubchem Compound: 

The National Center for Biotechnology Information (NCBI) formed in 1988 as a 

division of the National Library of Medicine (NLM) at the National Institutes of Health 

(NIH). Among other responsibilities, the NCBI facilitates the use of databases and software 

and performs research on advanced methods of computer-based information processing for 

analyzing the structure and function of biologically important molecules including proteins. 

The “nr” database is the largest database available through NCBI BLAST. The name 

“nr” is derived from “nonredundant,” but this is historical only, because this database is no 

longer nonredundant. This database is compiled by NCBI as a database for BLAST search 

and it contains nonidentical sequences from GenBank CDS (coding sequence) translation, 

Protein Data Bank (PDB), Swiss-Prot, Protein Information Resource (PIR) and Protein 

Research Foundation (PRF). The NCBI database is not updated at a fixed time interval; 

therefore it is important to note that protein sequence databases are in constant flux. With 

each round of database release, some protein sequences disappear; the annotation and 

accession numbers of the remaining sequences could change with the addition of new 

sequences.  
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Methodology: 

1. Retrieving Target.pdb files from major protein databases 

2. Retrieving Ligand.pdb files from major ligand databases 

3. Preparing PDBQT format for Target and ligand (Target.pdbqt, Ligand.pdbqt), Grid 

and Docking Parameter file (a.gpf and a.dpf) using AutoDock 4.2 

4. Prepare Target.pdbqt and ligand.pdbqt file 

5. Preparation of Grid Parameter File (a.gpf) and Docking Parameter File (a.dpf) 

6. Using Cygwin for Molecular Docking 

7. Analyzing results and Retrieving Ligand-Enzyme interaction complex .pdb 

8. Retrieving Ligand-Enzyme interaction complex .pdb. 

RESULT AND DISCUSSION: 
 
 

 Table :1                             Receptor details 
 

S.No Receptor Name PDB Id 

1. VPAC1 (Lung cancer) 5IB1 

 
 

 Table :2                                        Ligand details 
 

S.No Ligand Name Pubchem Id 

1. Cyclamin 198016 

 
 

Table :3                                                  Binding energies at different runs 
 
 

 
Cluster rank Lowest binding 

energy 

Run Mean binding 

energy 

1 -5.66 5 -5.64 

2 -5.48 4 -5.48 

3 -5.43 3 -5.35 

4 -5.36 7 -5.36 
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Table 4:                                                                    Bond specifications 

 
S.No Type of bond Amino acid 

residue 

Ligand atom Bond length 

(Å) 

1 Hydrogen THR10 O3 2.787054 

                                 
 
 
 

                                                         
 

Fig 1: Docked complex of Cyclamin and VPAC1 gene 
 

The above insilico studies showed the binding energy between Cyclamin and 

VPAC1gene. 5th 4th 3rd and 7th run of molecular docking shows binding energy such as -5.64, 

-5.48, -5.35 and-5.36 respectively with a valid Hydrogen bond at Amino acid residue 

(THR10) and ligant atom (O3). Bond length between receptor and ligand is 2.787054 Å. 

Therefore, Cyclamin have a strong activity against Lung Cancer oncogene. 

CONCLUSION: 

Nowadays, bioactive pharmaceuticals from biological source is the emerging one to 

satisfy the Lung Cancer carcinogenesis treatment. Our results reveals that, a Curcuma longa 

have strong anticancer activity through molecular docking studies. Curcuma longa have some 

bioactive compounds such as Cyclamin which showed a greater activity against VPAC1 

oncogene. In future, this study might be greater approach to Lung Cancer therapy. 
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