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ABSTRACT 

Canine mammary tumours are among the most predominant neoplasms and happen all the more usually 

among unblemished females which are not spayed at an early age. The previous study carried out at 

Madras Veterinary College reported that out of the 14,326 clinical cases presented in an eight months 

study, 61 cases were mammary tumours. The current study was aimed to screen chemo preventive effect 

of phytocompounds of Indian medicinal plants for Canine mammary tumours. Mammaglobin-B was 

taken as a target protein and it was modeled using I-Tasser. Around 920 phytocompounds were collected 

from different Indian medicinal plants using Dr. Duke’s database. In which, after checking Lipinski Rule 

of five, 132 compounds were selected for this study. The 3D structure of all the phytocompounds were 

retrieved from PubChem database. Docking studies were done using Discovery Studio 4.0. From the 

results, the phytocompounds Homocapsaicin (Libdcok score: 102.27), Homodihydrocapsaicin (Libdcok 

score: 101.55) and Isositsirikine (Libdcok score: 99.19) showed the best Libdcok score. Hence, the 

present study was concluded that the phytocompounds Homocapsaicin and Homodihydrocapsaicin from 

Capsicum annuum and Isositsirikine from Catharanthus roseus had potential effect against Canine 

mammary tumours.  

Keywords: Canine mammary tumours, Mammaglobin-B, Phytocompounds, Capsicum annuum, Catharanthus 

roseus. 

 
INTRODUCTION 

Canine mammary tumors (CMT) are among the most predominant neoplasms and occurring 

unblemished females which are not spayed at an early age. Most habitually mammary organ tumors are 

found in bitches of 5 years or more [1]. The Madras Veterinary College, Clinics reported 14,326 clinical 

cases presented in eight months, out of which 157 (1.09%) cases were neoplastic, 96 (0.67%) cases had 

skin tumours and 61 (0.42%) cases had mammary tumours. There are different types 14326 clinical 

cases of mammary tumors in canines of which half them are considerate and the other half are harmful. 

The most widely recognized considerate types of canine mammary tumors are a blend of few unique 

sorts of cells. Solitary tumors have more than one sort of cell which is really uncommon in numerous 

species [2]. 

The sporting breeds of dogs including the miniature or toy Poodle, Samoyed, Great Pyrenees, Terrier 

Keeshond and Airedale have excess risk of developing mammary tumours whereas the mammary 

tumour types occurred at low risk level in mixed breeds of dog. Collies had a low incidence of benign 

neoplasms. Radiation treatments, chemotherapy, hostile to estrogen treatment alone have been used to 

treat inoperable mammary diseases [3]. 

The most commonly used chemotherapy protocol for the prevention of metastasis from malignant breast 

cancer in dogs had been adriamycin every 21 days and oral cytoxan every other day for 8 weeks or on 

day 3-6 of each 21 day cycle. However more recently, many oncologists have switched to the use 

mitoxantron (Novantrone™) as a first choice and then adriamycin or carboplatin are resistant to the 

disease. Treatment with chemotherapy may reduce the ability of the circulating cancer cells to 

metastasize to the lungs. Medical procedure incorporates modifications for every circumstance, thinking 

about all components viewing the neoplasm in that capacity. In this way, the accompanying 

circumstances are recognized: healing resection, palliative medical procedure, preventive medical 

procedure, analytic medical procedure, cytoreductive medical procedure [4]. 

Mammaglobin, it belongs to the family of secretoglobin. Overexpression of mammaglobin-B is the 

reason for canine mammary tumors. Quantitative real-time polymerase chain reaction (qRT-PCR) and 

immunohistochemistry (IHC) techniques were used to find the expression of mammaglobin-B mRNA. 
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Expression of this protein in the healthy mammary glands was 6.67% 

and 76.7% was observed as the highest level in the CMT cells [5]. 

Useful impact of plants commonly results from the mixes of 

secondary metabolites present in the plant and the significant 

bioactive constituents are the phenolics, flavonoids, alkaloids and 

tannins. Plants have been known since relic to have outstanding 

organic exercises including antibacterial, antioxidative and anticancer 

properties. Secondary metabolites are potential anticancer medications 

that reason either direct cytotoxicity on malignant growth cells or then 

again may influence procedures engaged with tumor advancement [6]. 

Capsicum annuum and Euphorbia hirta had potential cytotoxic effect 

against breast cancer cells and it was proved in MCF 7 cells [7, 8]. 

Moon et al (2018) [9] reported anticancer activity of Catharanthus 

roseus. Garcinol is a polyisoprenylated benzophenone found from the 

fruit of Garcinia indica. It has been reported to exhibit various 

pharmaceutical effects, including antimicrobial, anti-inflammatory, 

antioxidant, apoptotic, antitumor, anti-neurodegenerative [10]. Aqueous 

extract of Terminalia arjuna bark had potential effect against 

mammary tumor [11]. Methanolic extract of Terminalia arjuna bark 

had antiproliferative activity on human MCF-7 cell line by MTT assay 
[12]. Thymus vulgaris L. is an herb rich in fundamental oil and contains 

oxygenated monoterpenes and monoterpene hydrocarbons including 

thymol, carvacrol, p-cymene, borneol, trans-caryophyllene and cis-

sabinene hydrate are available. Besides, Thymus spp. contains 

phenolics and flavonoid subsidiaries. These phytochemicals have 

noteworthy chemopreventive effects [13]. 

A few bioinformatics tools and databases have been utilized to create 

productive strategies for encouraging objective recognizable proof, as 

the initial phase in medication disclosure. Keeping in view the 

significance and favorable circumstances of mix chemotherapy 

utilizing ethnoveterinary prescription on the tumor cells, this 

examination is an endeavor to investigate the impact of herbs utilizing 

CADD (Computer Aided Drug Design). Bioinformatics software is 

not only find lead particles and to discover the connection between the 

structure and the action of little atoms. Thus, the present study is 

designed to evaluate the phytocompounds from Indian medicinal 

plants against canine mammary tumour using in silico methods. 

MATERIALS AND METHODS 

Ligand selection 

Around 920 phytocompounds were collected from different Indian 

medicinal plants such as Capsicum annuum, Catharanthus roseus, 

Euphorbia hirta, Terminalia arjuna and Thymus vulgaris using Dr. 

Duke’s database. After checking Lipinski Rule of five, 132 

compounds were selected for the study. The 2D and 3D structure of 

all these compounds were retrieved from PubChem database.  

Target selection 

The sequence of canine target protein Mammaglobin-B was taken 

from UniProt database and their ID is A0A068PC33_CANLF. 

Homology modelling and docking studies 

As there is no 3D structure available for target protein Mammaglobin-

B, the sequence was modeled using I-Tasser and it was evaluated 

using Ramachandran plot. Docking studies were done using 

Discovery Studio 4.0. 

RESULTS AND DISCUSSION 

Ligand and Target selection 

In this study, among the 132 compounds, 10 compounds were 

selected as the best ligands for Canine mammary tumor. Target 

protein Mammaglobin-B was modeled and evaluated using I-Tasser 

and Ramachnadran plot, respectively and showed in Fig. 1 & 2. 

Modeling was done using multi template method. In the 

Ramachnadran plot, 86.7 % residues are present in the favored regions 

and it confirms that the modeled 3D structure is good. 

 

Figure 1: Modeled structure of Mammaglobin-B 

 

Figure 2: Ramachandran plot for the modeled structure of Mammaglobin-B 

Docking studies 

After checking Lipinski rule of five, 132 compounds from different 

Indian medicinal plants were docked with modelled 3D structure of 

Mammaglobin B using Discovery studio 4.0 and the results are shown 

in table 1. From the results, among the 132 phytocompounds, 10 

compounds showed better interaction with target protein 

Mammaglobin B, in which, the phytocompound Homocapsaicin 
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showed the best Libdcok score of 102.27 with the interaction of amino 

acid residues MET 81 and MET 84. Homodihydro capsaicin showed 

better interaction with the amino acid residues of MET 81and PHE 77 

and gave the Libdcok score of 101.55. The compounds 

Homocapsaicin and Homodihydro capsaicin are from Capsicum 

annuum. The compound isositsirikine from Catharanthus roseus 

showed good interaction with LEU 62 and gave the Libdcok score of 

99.19. Besides, higher the Libdcok score indicates the better activity. 

However, among the ten phytocompounds lowest Libdcok score was 

observed in the compound Rhamnetin, Pentadecanoic acid and 

Serpentine. The 2D and 3D structure of docked images are shown in 

Fig. 3 to 8. When compared to previous report [14], the compounds like 

Homocapsaicin, Homodihydrocapsaicin and isositsirikinein in the 

current study showed very good Libdock score.  

 

Table 1: Interaction of phytocompounds with Mammaglobin B 

S. No. PubChemCID Compound Name Plant Name LibDock Score Number of H-Bond Interacting residues Bond Length (Å) 

1 6442566 Homocapsaicin Capsicum annuum 102.269 2 MET 81 2.60 

MET 84 2.55 

2 3084336 Homodihydrocapsaicin Capsicum annuum 101.546 3 MET 81 2.74 

MET 81 2.91 

PHE 77 1.86 

3 5377267 Isositsirikine Catharanthus roseus 99.1951 1 LEU 62 2.40 

4 15569773 8-hydroxyhexadecanoic acid Terminalia arjuna 99.0279 2 TYR 42 1.74 

ALA 28 2.48 

5 441975 Ajmalicine Catharanthus roseus 98.158 1 ALA 28 2.92 

6 445638 Palmitoleic acid Capsicum annuum 97.112 1 LEU 46 2.45 

7 5280343 Quercetin Euphorbia hirta 91.7963 1 ILE 33 2.65 

8 5281691 Rhamnetin Euphorbia hirta 94.0286 2 THY 42 1.66 

PHE 77 2.56 

9 13849 Pentadecanoic acid Capsicum annuum 94.4014 1 LEU 46 2.48 

10 73391 Serpentine Catharanthus roseus 94.014 3 ALA 28 1.74 

LEU 62 2.92 

ILE 33 2.80 

 

 

Figure 3: The 2D interaction of Homocapsaicin with Mammaglobin B 

 

Figure 4: The 3D interaction of Homocapsaicin with Mammaglobin B 

 

Figure 5: The 2D interaction of Homodihydrocapsaicin with Mammaglobin B 

 

Figure 6: The 3D interaction of Homodihydrocapsaicin with Mammaglobin B 
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Figure 7: The 2D interaction of Isositsirikine with Mammaglobin B 

 

Figure 8: The 3D interaction of Isositsirikine with Mammaglobin B 

CONCLUSION 

Hence, the present study concludes that Homocapsaicin, 

Homodihydrocapsaicin from Capsicum annuum and isositsirikine 

from Catharanthus roseus showed very good interaction with the 

target protein Mammaglobin B. Further in vitro and in vivo studies are 

to be done to confirm chemopreventive effect of these 

phytocompounds which may play an essential role in the upcoming 

days to find the remedy for Canine mammary tumor. 
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