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Types of Cancer and Surgery in Rats (Rattus norvegicus)
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Cancer is a disease, which involves abnormal cell growth. It is caused
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due to mutation in cells. The cell undergoes uncontrolled division. It has the
potential to invade or spread to other parts of the body. Based on the type
of tumors, cancer is benign and malignant and from origin it is of different
types. Along with humans, cancer is also spread to the animals. They also
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cancer in elephants and whales called as “Peto's paradox”.

INTRODUCTION

Rats are genetically predisposed to a high incidence of tumors and cancers. Some tumors may be malignant while others are
benign. Mostly in rats, cancer is benign tumors. In all benign cases, we can remove the tumor to reduce the fatalities of rats (9],

Open access journals provide more visibility and accessibility to the readers in gaining the required information. The
researches all over the world, which are being exhibited and acquiring knowledge through open access journals, serve as the
main source of information in various fields 13,

To create awareness among the people, researchers and scientists together form a society or a group. The main aim of these
societies is to visualize, counsel and create awareness to people particularly who are affected with the Cancer diseases 1424,

Open access journals in Cancer share the recent and scientific research publications to the society. Advances in Cancer
prevention provide information regarding the recent researches taking place globally and helps to increase the faith in people
that we can prevent cancer. Journal of Cancer Science & Therapy is a peer reviewed journal which publishes high quality articles
to improve the knowledge and provide research strategies for the development of new technologies both in science and therapy.
Cancer Surgery, Advances in Cancer Prevention, Breast Cancer: Current Research, Cancer Medicine & Anti-Cancer Drugs, Journal
of Cancer Science & Therapy, Journal of Cancer Diagnosis gives more information globally, sharing preventive and diagnosis
methods. These journals provide information on the recent advancements that are taking place globally 253°, These journals
ensures the barrier-free distribution of its content through online open access and thus helps in improving the citations for
authors and attaining a good journal impact factors. Some are aimed to sharing the information in conferences through Oncology
& Cancer Conferences. Diana Anderson from university of Bradford she will give key note speech on “An empirical assay for
assessing genomic sensitivity and for improving cancer diagnostics” in 16th Global Annual Oncologists Meeting. Expertise related
to oncology will give key note speech theme on “Exchange & Translation of scientific Information on preventive Oncology”.in World
Congress on Preventive oncology in USA on July 27-28, 2017. Conferences on Theme: Fighting for a world without cancer will give
a wide area of research to the society in 15th World Cancer Convention November 27-28, 2017 Dubai, UAE.

TYPES AND SYMPTOMS

1. Keratocanthomas: Benign tumors of the skin that develop in the chest, back or tail.

2. Mammary Fibroadenomas: The most common type of reproductive tumors in rats. It can found in the mammary (breast)
tissue. It can found in both female and male rats 338!,

3. Mammary Adenocarcinomas: Malignant tumors that are found under the skin anywhere on the underside of the body,
from the head to the tail, as rats have widely effected mammary (breast) tissue. Typically these tumors are soft, round, or some-
what flat growths that can be moved 3945,
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4. Pituitary Gland Tumors: Observed common in female rats. Due to the position of the tumor, symptoms include head tilting
and depression. These tumors may leads to sudden death.

5. Testicular Tumors: Found in the testes of male rats 4652,

6. Zymbal’s tumors: Found at the base of the ear in older rats; they are relatively infrequent 5361,

CAUSES

Rats by nature are very susceptible to the development of tumors. Some are more common than others ©2%9, For example,
mammary adenocarcinomas are common in rats because of their widely distributed mammary tissue. Tumors of the pituitary
gland increase in occurrence in relation to increased consumption of high-calorie foods [°75,

DIAGNOSIS

Tumors growths that can be seen or felt externally are the easiest to diagnose "5, Tumors that occur in the internal organs
can only be diagnosed with the assistance of X-rays and other scans.

SURGERY

Benign tumor can be remove tumors from rats through surgeries, and only a few turned out to be malignant. Benign mammary
tumors can be removed by minor surgery. But even huge tumors can be removed as long as your rat is otherwise in good health
and steps are taken to prevent shock. The smaller the tumor, the more easily it can be removed. Mammary tumors and fioromas
are just under the skin, the surgery to remove them is minor, as opposed to major surgery which enters a body cavity, and rats
usually recover quite quickly #1881, |n fact, even rats with congestive heart failure appear to tolerate surgery well if their symptoms
are controlled with medications.

OTHER NON-SURGICAL TREATMENTS

Cannabis/oregano ointment that has been successfully treating a cancerous tumor that broke through the skin for 6 months.
A compound that has been shown to both treat and prevent cancerous mammary tumors induced (not natural tumors) in the lab
is conjugated linoleic acid (CLA). This compound has even been shown to help rats lose weight 790,

Shark cartilage can help to prevent the formation of new blood vessels, which tumors need to grow. Nitroxoline is an
antibiotic that has been used to treat urinary infections in Europe for about fifty years. It works by blocking the ability of bacteria to
replicate. In 2010 researchers at Johns Hopkins School of Medicine discovered that it also can help to slow the growth of tumors
by blocking the formation of new blood vessels. Giving nitroxoline to mice with either mammary cancer or bladder cancer found
that the tumors shrank by 50 to 60%. Treatment with prednisone for some cancers other than mammary cancer can slow their
growth [©1:98],

RAT USED AS A LABORATORY MODEL

The primary focus of rat cancer research is the species Rattus norvegicus which is originated in Asia. The history of rats
in biomedical research is quite extensive °¢%8l, For over 150 years scientists have employed rats as models for many topics. In
fact, the first domesticated laboratory mammal is believed to be the rat. It is mostly used in medical research, because rats are
larger than mice, there are many areas of investigation for which they are easier to use than mice; for example, blood pressure
measurements and serial blood samples are more readily obtained in rats than in mice 19100,

CONCLUSION

Rats have certain advantages as models of disease, and they are one of the most widely used organisms in medical re-
search. They have a high importance in cancer research. Rat is also a useful model in basic cancer research. Several rat models
of monogenic (Mendelian) human hereditary cancers are available. Some were obtained spontaneously, while others were gener-

ated either by mutagenesis of tumor suppressor genes or by transgenesis of activated oncogenes.

REFERENCES

1. El Hadj OEA, et al. Pure Micropapillary Carcinoma of the Male Breast: Report of A Rare Case. Breast Can Curr Res.
2016;1:113.

2. Raquel CC and Aurora LV. Delaying Radiotherapy and Risk of Recurrences in Patients with Breast Cancer Stage | And II. A
Retrospective Observational Study. Breast Can Curr Res.2016;1:116.

3. Gomez AA, et al, The Utility of Mammi-Pet in Multifocal Breast Cancer. Breast Can Curr Res. 2016;1:i101

4. Hebert M, et al. A Grounded Theory Exploring the Health Status Perceptions Shift of Women Living with Breast Cancer.
Breast Can Curr Res. 2016;1:109.

RRJVS| Volume 3 | Issue 1 | March, 2017 5



Research & Reviews: Journal of Veterinary Sciences e-ISSN: 2581-3897

10.

11.
12.

13.

14.

15.

16.

17.

18.
19.

20.
21.
22.

23.
24.
25.
26.

27.

28.
29.

30.
31.

32.
33.

34.

Gomez ADA. The Challenge of pN3 Stage in Breast Cancer.Breast Can Curr.2016;1:e103.

Lai Y and Lai J. Severe Liver Toxicity in a Lung Cancer Patient Treated with Erlotinib: A Case Report and Literature Review. J
Cancer Sci Ther. 22016;8:268-27 3.

Sandra SH, et al. Pleomorphic Lobular Carcinoma of the Breast: A Review of 35 Cases at a Single Institution . Breast Can
Curr Res. 2016;1:105.

Chengo JK, et al. Antiproliferative Activity of Kenyan Trametes versicolorAqueous Extract on Selected Cancer and Normal
Cell Lines. J Cancer Sci Ther. 2016;8: 277-281.

Kinoshita S, et al. Clinicopathological Assessment of Patients with Locally Advanced Breast Cancer with 10 or More Lymph
Node Metastases. Breast Can Curr Res. 2016;1:107.

Sinha BK. Nitric Oxide: Friend or Foe in Cancer Chemotherapy and Drug Resistance: A Perspective. J Cancer Sci Ther.
2016;8: 244-251.

Carmichael AR, et al. What is the Impact of Lifestyle on the Incidence of Cancer? J Blood Lymph. 2015;1:e101.

Alexandrova E, et al. Breast-Conserving Therapy Versus Radical Mastectomy for Early Breast Cancer: 20-Year Follow-Up. J
Cancer Sci Ther. 22016;8:228-232.

Smichkoska S and Lazarova E. Long Term Trastuzumab in Metastatic Setting of the Patients with HER2 Positive Breast
Cancer. J Blood Lymph. 2016;1:103.

Radzikowska E, et al. Lymphangioma in Patients with Pulmonary Lymphangioleiomyomatosis: Results of Sirolimus
Treatment. J Cancer Sci Ther. 2016;8: 233-239.

Khawaja S, et al. A Comparison Between Oncoplastic Breast Conserving Surgery and Standard Wide Local Excision: A UK
Experience. J Blood Lymph. 2015;1:102.

Kaitoukov Y, et al. Extramedullary Hematopoiesis in Beta Thalassemia Major: Multisystem Involvement. OMICS J Radiol.
2016;5:234.

Cascales Campos PA, et al. Hipec in Ovarian Cancer. Why is it Still the Ugly Duckling of Intraperitoneal Therapy? J Cancer
Sci Ther. 2016;8:030.

Parker KJ. The H-Scan Format for Classification of Ultrasound Scattering. OMICS J Radiol. 2016;5:236.

Dadlani K, et al. Assessment of the Expression of Long Noncoding Mitochondrial RNAs (IncmtRNAs) During Cervical Cancer
Progression and Cervical Carcinoma. J Cancer Sci Ther. 2016;8:038-045.

Santosh T, et al. Nodular Hidradenoma: A Rare Cytological Diagnosis. J Cancer Sci Ther. 2016;8:048-049.
Debta P. Perspectives of Integrative Oncology J Integr Oncol. 2016;5:179.

Salih GF. Detection of a High Frequency of e1a3/BCR-ABL in Chronic Myeloid Leukemia Patients of Sulaimania Province by
RT-PCR. J Leuk. 2016;4:221.

Black HS. Biophysical Contributions and Challenges in Oncology. J Integr Oncol. 2016;5:e111.
Fischer S. Human Endogenous Retrovirus: Their Relationship with Hematological Diseases. J Leuk. 2016;4:217.
Carr BI, et al. A Liver Index and its Relationship to Indices of HCC Aggressiveness. J Integr Oncol. 2016;5:178.

Yonemura Y, et al. Risk Factors for Recurrence after Complete Cytoreductive Surgery and Perioperative Chemotherapy in
Peritoneal Metastases from Gastric Cancer. J Integr Oncol. 2016;5:167.

Koppaka D, et al. Impact of Integrating Pet-Ct in Radiotherapy Planning of Non-small Cell Carcinoma Lung: Dosimetric and
Radiobiological Comparison. J Integr Oncol. 2015;4:139.

Grisold W, et al. Chloroma- Myelosarcoma or Leukemic Nerve Tumor?. J Leuk. 2016;4:e117.

Hosiriluck N and Jones C. Emergence of Squamous Cell Carcinoma during Treatment of Basal Cell Carcinoma with
Vismodegib. J Integr Oncol. 2016;5:169.

Carr BI, et al. An HCC Aggressiveness Index and Blood GTP, Bilirubin and Platelet Levels. J Integr Oncol. 2016;5:172.

Qun W, et al. Effective Personalized Treatment of Advanced Hepatic Carcinoma based on Sorafenib. J Integr Oncol.
2016;5:164.

Robak T. BCL-2 inhibitors for Chronic Lymphocytic Leukemia. J Leuk. 2015;3:e114.

Rios-Tamayo R, et al. ISS Versus R-ISS for Risk Stratification of Multiple Myeloma Patients undergoing Autologous Stem Cell
Transplant. J Leuk. 2015;3:189.

Coffer LW, et al. Evaluation of Active Hexose Correlated Compound (Ahcc) on Phase li Drug Metabolism Pathways and the
Implications for Supplement-Drug Interactions. J Integr Oncol. 205;4:142.

RRJVS| Volume 3 | Issue 1 | March, 2017 6



Research & Reviews: Journal of Veterinary Sciences e-ISSN: 2581-3897

35.
36.

37.

38.

39.

40.
41.

42,

43.

44,
45,

46.

47.

48.

49.
50.
51.

52.

53.
54.

55.
56.

57.
58.

59.
60.
61.

62.
63.
64.

65.

Hennequart SC, et al. G2/M Arrest Sensitises Erythroid Leukemia Cells to TRAILinduced Apoptosis. J Leuk. 2015;3:174.

Chawla PC and Chawla A. The Promise of Oncoimmunology: Integrating Immunotherapy with Conventional Cancer
Treatments. J Integr Oncol. 2014;3:124.

Salmenniemi U, et al. Application of Sensitive AlleleSEQR Chimerism PCR from Peripheral Blood in Allografted AML/MDS
Patients Treated with Pre-emptive Post-transplant Immunomodulation. J Leuk. 2015;3:176.

Shirazi N, et al. Secondary Sarcomatous Transformation in Mature Cystic Teratoma: An Uncommon Cause of Acute
Abdomen. J Integr Oncol. 2014;3:122.

Bae J, et al. Lenalidomide Polarizes Th1-specific Anti-tumor Immune Response and Expands XBP1 Antigen- Specific Central
Memory CD3+CD8+ T cells against Various Solid Tumors. J Leuk. 2015 3:178.

Rios-Tamayo R, et al. Type 2 Diabetes and Multiple Myeloma: The Latest Insights . J Leuk. 2014;2:€110.

Habibian M and Dehghani M. IEV versus ESHAP for Treatment of the Patients with Relapsed/Refractory Hodgkin and Non-
Hodgkin's Lymphoma in Iran: A Cost-Effectiveness Analysis. Chemo Open Access. 2016;5:217.

Cui Z and Lin D. Circulating miRNAs: Potential Biomarkers for Diagnosis and Prognosis Prediction of Hematological
Malignancies. J Leuk. 2014;2:140.

Minghua Q, et al. Study on Short Version of Liver Disease Quality of Life Questionnaire (LDQOL) and Its Reliability and
Validity. Chemo Open Access. 2016;5:215.

Rihan FA, et al. Dynamics of Tumor-Immune System with Fractional-Order. J Tumor Res. 2016;2:109.

Pels E. Oral Hygiene Status and Selected Saliva Biomarkers in Children with Acute Lymphoblastic Leukaemia During
Anticancer Therapy. J Leuk. 2013;1:115.

Heidari A. Chemotherapy a Last Resort for Cancer Treatment. Chemo Open Access. 2016;5:e130.

Paulides M, et al. Prospective Longitudinal Examination of Hyperammonemia during L-Asparaginase Treatment within 24
Hours after Administration in Childhood Lymphoblastic Malignancies. J Leuk. 2013;1:117.

Waldman RA and Waldman SD. Don’t Forget the Skin: 4 Common Dermatologic Manifestations of Internal Malignancy. J
Oncol Med & Pract. 2015;1:102.

Stone A, et al. c-Met: A Potential Target for Current Non-Small-Cell Lung Cancer Therapeutics. Chemotherapy. 2014;3:136.
Salim X, et al. First Case of Mesenteric Extraosseous Osteosarcoma in Australia. J Oncol Med & Pract. 2016;1:104.

Nobuhiro K and Nobuki N. Delayed onset, Long-term Efficacy of S-1 Monotherapy for an Elderly Patient with Squamous Cell
Lung Cancer. Chemotherapy. 2016;3:139.

Puckett, et al. Does Offering Free Breast Cancer Screenings Make a Difference?- A Retrospective 3-Year-Review of a West
Texas Free Breast Cancer Screening Program. J Cancer Diagn. 2016;1:101.

Falkenstern Ge RF, et al. Pneumothorax Ex Vacuo by Severe pleuramesothelioma. Oncol Cancer Case Rep. 2016;2:114.

Bisen PS. Experimental and Computational Approaches in Leveraging Natural Compounds for Network based Anti-cancer
Medicine. Cancer Med Anticancer Drug. 2016;1:e103.

Rastogi R, et al. Rectal Carcinoma with Osteosclerotic Metastases-A Rare Occurrence. J Cancer Diagn. 2016;1:104.

Bajic JE, et al. Neuroimmunological Manifestations of Chemotherapy Exposure: Implications for Mucositis, Glia and
Cognition. Cancer Med Anticancer Drug. 2016;1: 105.

Nna EO, et al. Allelic Variants of KLK2 Gene Predict Presence of Prostate Cancer at Biopsy. J Cancer Diagn. 2016;:105.

Ahmed OM. Relationships between Oxidative Stress, Cancer Development and Therapeutic Interventions. Cancer Med
Anticancer Drug. 2016;1:e104.

Malabika Sen. Personalized Medicine is the Key to Effective Cancer Treatment. J Cancer Diagn. 2016;1:e101.
Yue J, et al. Applications of CRSIPR/Cas9 in Cancer Research. Cancer Med Anticancer Drug. 2016;1:103.

Lee PN. Possible Explanations for the Observed Rise in the Incidence of Lung Adenocarcinoma relative to that of Lung
Squamous Cell Carcinoma. J.Adenocarcinoma. 2016;1:2.

Attia TH. Childhood Cancer Care in Developing Countries; Challenge. Adv Oncol Res Treat. 2016;1:€101.
Bolormaa B, et al. Thoracic Anaesthesia in National Cancer Centre of Mongolia. Cancer Surg,. 2016;1:109.

Li P. In Vitro Evaluation of Hepg2 Cell Proliferation Altered by Reactive Oxygen and Nitrogen Species. J. Adenocarcinoma.
2016;1:2.

Llueca A, et al. Clear Cell Adenocarcinoma of Cervix: Radical Trachelectomy to Preserve the Fertility. Adv Oncol Res Treat.
2016;1:104.

RRJVS| Volume 3 | Issue 1 | March, 2017 7



Research & Reviews: Journal of Veterinary Sciences e-ISSN: 2581-3897

66.

67.
68.

69.

70.

71.
72.
73.

74.

75.
76.
77.
78.

79.

80.
81.
82.

83.

84.

85.

86.
87.
88.

89.

90.

91.

92.
93.
94.
95.

96.

Elgohary H, et al. Spared Healthy Breast Tissue after Breast Conserving Surgery for Palpable Invasive Ductal Breast
Carcinoma; US Guided Versus Traditional Palpation Guided Excision. Can Surg. 2016;1: 106.

Nebigil CG, et al. Quo Vadis, Cardio-Oncology?. Adv Oncol Res Treat. 2016;1:102.

Nezhat F. Perioperative Outcomes in Robotic-Assisted Versus Conventional Laparoscopic Treatment of Endometrial Cancer.
J. Adenocarcinoma. 2016;1:1.

Sugarbaker PH and Glehen O. Management Of Unexpected Peritoneal Metastases With Primary Colorectal Cancer Using
Second-Look Surgery With HIPEC. Can surg. 2015;1:101.

Zaichick V and Zaichick S. Trace Element Contents in Adenocarcinoma of Human Prostate Investigated by Energy Dispersive
X-Ray Fluorescent Analysis. J Adenocarcinoma. 2016;1:1.

Chhabra S, et al. Staging Issues in Cervical Cancer . Can Surg. 2016;1:104.
Onur O and Izzet F. The Relationship Between Smoking and Cancer: Mini Review. Cancer Surg. 2016;1:108.

EL Amine EL Haj O, et al. Calcifying Fibrous Tumor: Report of an Exceptional Lesion Localized to the Jejunum. J Cancer Sci
Ther. 2016;8:283-285

Alnuwaysir M, et al. Colorectal Cancer Awareness and Attitude among Adult, Al-Dammam, Saudi Arabia. Adv Cancer Prev.
2016;1:117.

AlDallal S. Iron Deficiency Anaemia: A Short Review. J Immunooncol. 2016;2:106.
Komiya T. Rational Design of Combinations for the Treatment of Advanced Cancer. J Cancer Clin Trials. 2016;1:122.
Shabab S. Contamination after Surgery In Myoepithelial Cell Carcinoma Patient. J Cancer Clin Trials. 2016;1:1101.

Ogawa M, et al. A White Tone Sessile Type Polyp; Submucosal Invasion Sigmoid Colon Cancer - 6 mm in a Diameter. Arch
Surg Oncol. 2016;2:116.

Njaka SRN. A Systemic Review of Incidence of Cancer and Challenges to its Treatment in Nigeria. J Cancer Sci Ther.
2016;8:286-288

Panchal HP. Deciphering the Rosetta Stone of Aspirin Chemoprevention. Adv Cancer Prev. 2016;1:119.
Abdel-Misih S and Hornor M. Surgical Treatment for Hypoglycemia: A Case Report. Arch Surg Oncol. 2016;2:115..

Mortensen GL and Salomo M. Quality of Life in Patients with Multiple Myeloma: A Qualitative Study. J Cancer Sci Ther.
2016;8: 289-293.

El Hadj OEA, et al. Primary Breast Lymphoma: Exceptional Lesion with Particular Management. J Cancer Sci Ther.
2016;8:294-297

Gowsami S and Haldar C. Melatonin Pre-treatment Alleviates UVA Radiation Induced Oxidative Stress and Apoptosis in the
Skin of a Diurnal Tropical Rodent Funambulus pennanti. J Nucl Med Radiat Ther. 2016;8:318.

Chiruvella A, et al. Pseudomyxoma Peritonei from a Borderline Mucinous Tumor Arising in an Ovarian Mature Cystic
Teratoma: A Rare Case Report. Arch Surg Oncol. 20167;2:114.

Zahaf S, et al. The Effect of the Posterior Loading on the Spine of a School Child. Adv Cancer Prev. 2016;1:112.
Kang K. Epigenetic Therapy, an Appealing Strategy to Improve Cancer Immunotherapy. J Immunooncol. 2015;1:102.

Howell LA, et al. Receptivity and Preferences for Lifestyle Programs to Reduce Cancer Risk among Lung Cancer Family
Members. Adv Cancer Prev. 2016;1:110.

Behnia F, et al. A Practical Guide to Interpreting FDG PET and CT Nodal Findings in Lung Cancer. J Nucl Med Radiat Ther.
2016;8:319.

Begum R and Shuayb M. Knowledge about Carcinoma Cervix among the Females of Reproductive Age Group in Selected
Urban Communities in Bangladesh. Adv Cancer Prev. 2016;1:114.

Agius LM. Instability in Oncogenesis Directly Implicates Mutator Phenotype Progression through Genetic Lesion
Heterogeneity. Adv Cancer Prev. 2016;1:116.

Benbrahim Z, et al. Health Related Quality of Life in Patients with Lung Cancer in Morocco. Arch Surg Oncol. 2016;2:113.
Hepner A, et al. Risk of Melanoma among Survivors of Hematologic Malignancies . Adv Cancer Prev. 2016;1:e101.
Wang J, et al. Development of Microcantilever Sensors for Liver Cancer Detection. Adv Cancer Prev. 2016;1:103.

Palan K, et al. Assessment of Quality of Life in Radically Treated Head and Neck Cancer Patients: A Cross-Sectional Study
in a Tertiary Care Setting in Manipal, Udupi. J Immunooncol. 2016;2:105..

Pelak MJ. PET/CT Biological Imaging of Irradiation-Treated Tumors: Which Studies may Lead to an Improvement in
Curability?. J Cancer Clin Trials. 2016;1:120.

RRJVS| Volume 3 | Issue 1 | March, 2017 8



Research & Reviews: Journal of Veterinary Sciences e-ISSN: 2581-3897

97. Ahn S, et al. Metastatic Carcinoid Tumor Presenting as a Breast Mass: A Case Report and Review of the Literature. Arch
Surg Oncol. 2016;2:111.

98. Nerina D, et al. Immunological Effect of Anti-Epidermal Growth Factor Receptor (EGFR) Antibodies in Squamous Cell
Carcinoma of the Head and Neck (HNSCC): the Present and the Future. J Immunooncol. 2016;2:103.

99. Panchal HP. Trailing the Path to Preventive Oncology. Adv Cancer Prev. 2016;1:104.

100. Meng WB, et al. Human Mesenchymal Stem Cell Transfusion for End Stage Liver Disease: A Case Series and Literature
Review. J Immunooncol. 2015;1:101.

RRJVS| Volume 3 | Issue 1 | March, 2017 9



