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Colon cancer remains one of the main cancer-causing death in men and women 

worldwide given that certain colon cancer subtypes are resistant to the conventional 

treatments and the development of new cancer therapy remains elusive. Alternative 

modalities such as the use of viral-based therapeutic cancer vaccine is still limited as 

only herpes simplex virus (HSV) expressing granulocyte-macrophage colony- 

stimulating factor (GM-CSF) or talimogene laherparepvec (T-Vec) had been approved 

in the USA and Europe. Therefore, it is imperative to continue the search for a new 

treatment modality such as the use of combinatorial therapy between the oncolytic 

Newcastle disease virus (NDV) and interleukin-12 (IL-12) cytokine as a potential 

therapeutic vaccine to the current anti-cancer drugs available in the market. Moreover, 

this combination between NDV and IL-12 against colon cancer is yet to be discovered 

and would probably lead to much better outcomes compared to their individual 

treatments. NDV is a paramyxovirus which infects and causes severe respiratory and 

central nervous disease in poultry and avian species leading to mortality, but it could also 

target and kill cancer cells. In light of the previous success of the wild-type NDV utilized 

against several cancer cell types, this project aims to study the anti-cancer effects of 

recombinant NDV, AF2240-i strain expressing IL-12 (rAF-IL12) in CT26 and HT29 

colon cancer cells, which could potentially provide a better outcome in comparison to 

the wild-type strain, AF2240-i (i.e. used as a positive control in the in vitro and in vivo 

assays). In this study, rAF-IL12 was hypothesized to induce apoptosis in CT26 and HT29 

in vitro and in vivo, modulate immune response in tumor-burden mice, and have no 

effects towards normal cells and tissues. MTT anti-proliferative assay revealed that the 

IC50 value of rAF-IL12 against CT26 and HT29 cell lines was 276 HA unit and 110 HA 

unit, respectively. These IC50 values were used as treatment dosage in the other in vitro 

assays such as AO/PI, Annexin V FITC, and cell cycle analysis. The rAF-IL12 treatment 

showed significant (p<0.05) cytotoxicity effects towards CT26 and HT29 cancer cells 

when compared to the AF2240-i as revealed by the MTT, AO/PI, and Annexin V FITC 

assay. Meanwhile, in the cell cycle analysis, the rAF-IL12 significantly (p<0.05) induced 
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cell cycle arrest at G1 phase in CT26 cells and significantly (p<0.05) caused apoptosis at 

G0 phase in HT29 cells. Following the convincing results in vitro, further evaluation of 

rAF-IL12 against colon cancer were carried out in vivo by inducing the CT26 and HT29 

cells in Balb/c and NCr Foxn1 nude mice, respectively. Treatment with rAF-IL-12 

(dosage= 128 HA unit) significantly (p<0.05) decreased the weight and volume of tumor 

in both CT26 and HT29 tumor-bearing mice in comparison to the untreated and parental 

NDV, AF2240-i groups. Treatment with rAF-IL12 had also significantly (p<0.05) 

increased the number of apoptotic cells when compared to the other groups as revealed 

by TUNEL assay. Additionally, rAF-IL12 was also shown to significantly (p<0.05) 

modulate immune system by elevating the level of CD4+ and CD8+ T-cells as well as 

interleukin-2, interleukin-12, and interferon-gamma. In addition, rAF-IL12 could 

significantly (p<0.05) modulate the expression level of several genes in the CT26 

(KRAS, BRAF, MAPK1, NOTCH-1, BAX, p53, CCL2, and VEGF-A) and HT29 (Fas, 

caspase-8, BID, BAX, SMAD3, and granzyme B) tumor-bearing mice. Furthermore, the 

immunohistochemistry analysis of HT29 tumors revealed the anti-metastatic and anti-

angiogenic potential of rAF-IL12 as it could significantly (p<0.05) decrease the 

expression level of Survivin and VEGF proteins. Taken together, rAF-IL12 is a 

promising candidate for colon cancer therapy concerning its good profile in treating 

colon cancer-challenged mice as well as in the in vitro assays.  
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Julai 2019 

Pengerusi: Profesor Madya Noorjahan Banu Mohd Alitheen, PhD 

Fakulti: Institut Biosains 

Kanser usus masih menjadi salah satu kanser yang menyebabkan kematian dalam 

kalangan lelaki dan wanita di seluruh dunia kerana rawatan sedia ada masih lagi tidak 

mujarab untuk sesetengah jenis kanser usus dan pencarian terapi kanser yang baru masih 

sukar ditemui. Rawatan alternatif seperti terapi vaksin berunsurkan virus masih lagi 

terhad dimana virus herpes simplex (HSV) yang mengekspresikan granulosit koloni 

makrofaj- factor stimulasi (GM-CSF) sahaja telah diluluskan oleh Amerika Syarikat dan 

Eropah. Oleh itu, adalah sangat wajar untuk meneruskan pencarian rawatan baharu 

seperti penggunaan terapi gabungan antara virus penyakit Newcastle (NDV) dan 

interleukin-12 (IL-12) sebagai terapi vaksin yang berpotensi menggantikan ubatan anti-

kanser sedia ada di pasaran. Tambahn pula, gabungan antara NDV dan IL-12 untuk 

melawan kanser usus masih belum dilakukan dan berkemungkinan akan menhasilkan 

impak yang lebih berkesan daripada rawatan secara berasingan. NDV merupakan sejenis 

paramyxovirus yang menjangkiti dan menyebabkan penyakit pernafasan dan sistem saraf 

tunjang yang teruk terhadap spesis burung sehingga menyebabkan kematian namun, ia 

juga mampu untuk membunuh sel kanser. Melalui kejayaan lepas yang menggunakan 

NDV ‘asli’ untuk melawan kanser, projek ini bertujuan untuk menguji kesan anti-kanser 

rekombinasi NDV- strain AF2240 (rAF-IL12) terhadap sel kanser usus, CT26 dan HT29 

dimana ia akan menghasilkan kesan rawatan yang lebih baik berbanding dengan ‘strain 

asli’, AF2240 (di gunakan sebagai kawalan positif di dalam kajian secara in vitro dan in 

vivo). Dalam kajian ini, rAF-IL12 telah dihipotesiskan untuk menyebabkan apoptosis 

terhadap CT26 dan HT29 pada peringkat in vitro dan in vivo, mengawal tindakan imun  

dalam mencit bertumor, dan tidak mendatangkan kesan terhadap sel-sel dan tisu-tisu 

normal. Kajian anti-pencambahan MTT menunjukkan bahawa nilai IC50 rAF-IL12 

terhadap CT26 dan HT29 adalah sebanyak 276 HA unit dan 110 HA unit. Nilai-nilai IC50 

tersebut telah digunakan sebagai dos rawatan di dalam kajian-kajian yang lain seperti 

AO/PI, Annexin V FITC, dan analisis kitaran sel. Rawatan menggunakan rAF-IL12 

menunjukkan kesan sitotoksik yang signifikan (p<0.05) terhadap CT26 dan HT29 

apabila dibandingkn dengan kumpulan AF2240-I seperti yang ditunjukkan oleh kajian 

© C
OPYRIG

HT U
PM



 

iv 

 

MTT, AO/PI, dan Annexin V FITC. Di samping itu, dalam analisis kitaran sel, rAF-IL12 

telah menyebabkan ‘penangkapan kitaran’ pada fasa G1 di dalam sel CT26 manakala ia 

menyebabkan apoptosis pada fasa G0 di dalam sel HT29. Berikutan keputusan in vitro 

yang meyakinkan, penilaian selanjutnya ke atas rAF-IL12 terhadap kanser usus telah 

dijalankan secara in vivo iaitu ke atas mencit yang telah disuntik dengan sel kanser CT26 

dan HT29. Rawatan menggunakan rAF-IL-12 (dos= 128 HA unit) telah berjaya 

mengurangkan berat dan isipadu tumor secara signifikan (p<0.05) bagi mencit yang telah 

disuntik dengan CT26 dan HT29 sel tumor berbanding dengan kumpulan mencit yang 

dirawat dengan AF2240 dan kumpulan mencit yang tidak dirawat (kawalan negatif). 

Rawatan rAF-IL12 juga telah meningkatkan jumlah sel apoptosis secara signifikan 

(p<0.05) berbanding dengan kumpulan lain seperti yang telah ditunjukkan oleh kajian 

TUNEL. Tambahan pula, rAF-IL12 juga telah ditunjukkan mampu untuk memodulasi 

sistem imun secara signifikan (p<0.05) dengan meningkatkan tahap CD4+ dan CD8+ 

sel-T, interleukin-2, interleukin-12, dan interferon-gamma. Selain itu, rAF-IL12 dapat 

memodulasi tahap ekspresi beberapa gen dalam mencit yang telah disuntik dengan sel 

kanser CT26 (KRAS, BRAF, MAPK1, NOTCH1, BAX, p53, CCL2, dan VEGF-A) dan 

HT29 (Fas, caspase-8, BID, BAX, SMAD3, dan granzyme B). Tambahan pula, analisis 

imunohistokimia ke atas tumor HT29 telah mendedahkan potensi anti metastatik dan 

anti-angiogenik rAF-IL12 kerana ia dapat mengurangkan ekspresi protein Survivin dan 

VEGF secara signifikan (p<0.05). Secara kesimpulan, rAF-IL12 merupakan calon yang 

sesuai untuk terapi kanser usus kerana profilnya yang bagus dalam merawat mencit yang 

disuntik tumor dan juga kesan positif dalam kajian-kajian in vitro.  
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CHAPTER 1 

INTRODUCTION 

Cancer remains a leading cause of death in Malaysia and across the world with the 

number of new cases keep on increasing year by year. Colorectal cancer (CRC) is the 

third and second most commonly occurring cancer respectively, in men and women, 

worldwide (Veettil et al., 2017). However, its incidence rates varies about ten-fold in 

both sexes across the world (i.e. geographical variation) (Koido et al., 2013). 

Nevertheless, the CRC incidence in Malaysia is at an alarming situation considering 

about 80% CRC cases in Malaysia are diagnosed in people older than 50 years old and 

majority of them are at late stage with poor prognosis (Veettil et al., 2017). Alas, 

Malaysia’s population is aging and the situation is getting more complicated as there is 

no formal/structured national colorectal cancer screening program currently present in 

Malaysia (Azlie et al., 2015). Surgery, radiotherapy, and chemotherapy are three widely 

used conventional modalities to treat cancer, but they are often deemed not only as 

unsuccessful in treating the disease, but they also cause several setbacks such as physical 

pain, increased relapse and lower survival rate. Therefore, there is an urgent need to find 

and develop an alternative strategy/modality in tackling this problem.    

 

NDV is an economically important avian paramyxovirus which affects the poultry 

industry worldwide costing a great loss economically (i.e. losses in egg production and 

meat) (Dimitrov et al., 2017). However, NDV, which can be categorized into three 

pathotype of strains; lentogenic (not virulent), mesogenic (intermediate virulent), and 

velogenic (high virulent), has also been shown as a potential candidate for cancer therapy 

with its formidable successes in treating advanced tumors in clinical trials (Kapczynski 

et al, 2013). For instance, NDV strain AF2240, a Malaysian-isolate NDV, has been 

reported to possess promising anti-cancer and immunomodulatory properties as it can 

inhibit breast tumor growth in allotransplanted mice as well as inducing apoptotic-related 

cytokines (Ahmad et al., 2018). Moreover, Ali et al. (2011) showed that AF2240 is 

effective against brain tumor cell lines in vitro as it causes apoptosis in brain cancer cells 

whilst sparing normal cells. Meanwhile, IL-12 has been demonstrated to regulate both 

innate (natural killer cells) and adaptive (cytotoxic T lymphocytes) immunities in cancer 

therapy, efficiently induced by itself as well as significantly improved by its combination 

with other treatment modalities such as antibodies, radiotherapies, adoptive therapy, and 

anti-tumor vaccine (Lu, 2017).  

 

As the development of cancer therapy remains elusive, it is imperative to search for a 

new approach such as the use of combinatorial therapy between the oncolytic Newcastle 

disease virus (NDV) and interleukin-12 (IL-12) cytokine as a potential therapy vaccine 

to the current anti-cancer drugs available in the market or treatment modalities. As per 

individual treatment, AF2240 virus has showed cytotoxicity towards cancer cells and 

capability in provoking immune response while IL-12 is a potent inducer of anti-tumor 

immunity in preclinical models, but it is understandable that those individual treatment 

is not strong enough to totally eradicate tumor. Moreover, the therapeutic/synergistic 
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effects of the combination between these two components (i.e. insertion of IL-12 gene 

inside the genome of AF2240 NDV) against cancer is yet to be discovered, especially in 

colon cancer and would probably lead to much better outcomes as in the case of 

talimogene laherparepvec, T-Vec. T-Vec is a second-generation oncolytic herpes 

simplex virus type 1 (HSV-1) armed with granulocyte-macrophage colony stimulating 

factor (GM-CSF), which was recently approved as the first oncolytic virus drug in the 

USA and Europe (Fukuhara et al., 2016; Rehman et al., 2016). 

 

In this present study, recombinant NDV, rAF-IL12 was tested against two colon cancer 

cell lines, originated from murine (CT26) and human (HT29). The selection of these cell 

lines was due to difference in characteristics between them. CT26 cells possessed mutant 

KRAS gene and has been the subject of interest when treating colon cancer while HT29 

cells possessed mutant BRAF and are microsatellite stable. HT29 cells are classified as 

CMS3 subtype colon cancer, which is known for the lack of immune cells infiltration 

inside the tumor and is far more difficult to treat compared to the mutated-KRAS CT26 

cells (Binnewies et al., 2018; Roelands et al., 2017). The main objective of this study is 

to set forth the anti-cancer potential of recombinant NDV, rAF-IL12 that could act as 

anti-tumorigenic, anti-metastatic, and anti-angiogenic as well as modulating the immune 

response.  

 

The objectives of this study were: 

1. To investigate the apoptosis induction of rAF-IL12 in CT26 and HT29 cancer 

cells in vitro. 

2. To determine the anti-tumoral effects of rAF-IL12 in KRAS mutant CT26 colon 

cancer in a murine model, CT26 tumor challenged-BALB/c mice (immune-

competent mice). 

3. To evaluate the anti-cancer activities and apoptosis induction of rAF-IL12 in 

immunologically ‘cold’ colon cancer, HT29 (CMS3 subtype colon cancer) in 

HT29 tumor challenged-NCr Foxn1 nude mice (immune-deficient mice). 

 

The hypothesis of this study were: 1) rAF-IL12 could induce apoptosis in CT26 and 

HT29 cancer cells in vitro; 2) rAF-IL12 could elicit anti-tumoral effects in KRAS mutant 

CT26 tumor challenged-Balb/c mice and immunologically ‘cold’ HT29 tumor-

challenged-NCr Foxn1 nude mice in terms of apoptosis induction, metastasis inhibition, 

and immune response regulation; and 3) rAF-IL12 possesses a safety profile with no 

effect towards normal cells and tissues.   

 

 

 

© C
OPYRIG

HT U
PM



159 
 

 BIBLIOGRAPHY  

 

Abdolmaleki, M., Yeap, S. K., Tan, S. W., Satharasinghe, D. A., Bello, M. B., Zareian  

Jahromi, M., ... & Ideris, A. (2018). effects of newcastle Disease Virus infection 

on chicken intestinal intraepithelial natural Killer cells. Frontiers in Immunology, 

9, 1386. 

Abu Hassan, M. R., Ismail, I., Mohd Suan, M. A., Ahmad, F., Wan Khazim, W. K., 

Othman, Z., … Nik Mustapha, N. R. (2016). Incidence and mortality rates of 

colorectal cancer in Malaysia. Epidemiology and Health, 38, e2016007-0.  

Abu, N., Akhtar, M. N., Yeap, S. K., Lim, K. L., Ho, W. Y., Zulfadli, A. J., … Alitheen, 

N. B. (2014). Flavokawain a induces apoptosis in MCF-7 and MDA-MB231 and 

inhibits the metastatic process in vitro. PLoS ONE, 9(10), 1–12.  

Abu, N., Mohamad, N. E., Yeap, S. K., & Banu Alitheen, N. (2015). In vivo antitumor 

and antimetastatic effects of flavokawain B in 4T1 breast cancer cell-challenged 

mice. Drug Design, Development and Therapy, 9(March), 1401–1417.  

Ahmad, U., Ahmed, I., Keong, Y. Y., Abd Manan, N., & Othman, F. (2015). Inhibitory 

and apoptosis-inducing effects of newcastle disease virus strain AF2240 on 

mammary carcinoma cell line. BioMed Research International, 2015, 1-12.  

Ahmad, U., Raihan, J., Yong, Y. K., Eshak, Z., & Othman, F. (2018). Regression of solid 

breast tumours in mice by Newcastle disease virus is associated with production 

of apoptosis related-cytokines. BMC Cancer, 19(1), 315. 

Ahmed, D., Eide, P. W., Eilertsen, I. A., Danielsen, S. A., Eknæs, M., Hektoen, M., … 

Lothe, R. A. (2013). Epigenetic and genetic features of 24 colon cancer cell lines. 

Oncogenesis, 2, 1–8.  

Al-shamery, A. M., Yaseen, N. Y., Alwan, M. J., & Al-shamery, A. M. (2011). 

Immunology study for NDV treatment in mice Bearing mammary adenocarcinoma 

tumor. Iraqi Journal of Cancer and Medical Genetics, 4(1), 11–21. 

Alkayyal, A. A., Mahmoud, A. B., & Auer, R. C. (2016). Interleukin-12-expressing 

oncolytic virus: A promising strategy for cancer immunotherapy. Journal of 

Taibah University Medical Sciences, 11(3), 187–193.  

Andersen, N. N., & Jess, T. (2013). Has the risk of colorectal cancer in inflammatory 

bowel disease decreased? World Journal of Gastroenterology, 19(43), 7561–7568. 

Arango Duque, G., & Descoteaux, A. (2014). Macrophage cytokines: involvement in  

immunity and infectious diseases. Frontiers in Immunology, 5, 491. 

Armaghany, T., Wilson, J. D., Chu, Q., & Mills, G. (2012). Genetic alterations in 

colorectal cancer. Gastrointestinal Cancer Research : GCR, 5(1), 19–27.  

Arvelo, F., Sojo, F., & Cotte, C. (2016). Cancer and the metastatic substrate. 

Ecancermedicalscience, 10, 1–19. 

© C
OPYRIG

HT U
PM



160 
 

Assayaghi, R. M., Alabsi, A. M., & Ali, A. M. (2016). Apoptosis induction of newcastle 

disease virus strains (AF 2240 & V4-UPM) on HT-29Human colorectal 

adenocarcinoma cells. Journal of Cancer Research, 4, 101.  

Au-yeung, N., Mandhana, R., & Horvath, C. M. (2013). Transcriptional regulation by 

STAT1 and STAT2 in the interferon JAK-STAT pathway, JAk-stat, 2(3), 1–8. 

Azevedo, A. S., Follain, G., Patthabhiraman, S., Harlepp, S., & Goetz, J. G. (2015). 

Metastasis of circulating tumor cells: Favorable soil or suitable biomechanics, or 

both? Cell Adhesion and Migration, 9(5), 345–356.  

Aziz, M., Abu, N., Yeap, S., Ho, W., Omar, A., Ismail, N., … Alitheen, N. (2016). 

Combinatorial Cytotoxic Effects of Damnacanthal and Doxorubicin against 

Human Breast Cancer MCF-7 Cells in Vitro. Molecules, 21(9), 1228.  

Azlie Md Fuzi, S., Radzi Abu Hassan, M., Sabirin, J., & Bakri, R. (2015). 

Immunochemical faecal occult blood test for colorectal cancer screening: A 

systematic review. Medical Journal of Malaysia, 70(1), 24–30. 

Bachs Valldeneu, O., Gallastegui Calvache, E., Orlando, S., Bigas Salvans, A., Morante-

Redolat, J. M., Serratosa, J., ... & Pujol, M. J. (2018). Role of p27Kip1 as a 

transcriptional regulator. 

Bai, F.-L., Yu, Y.-H., Tian, H., Ren, G.-P., Wang, H., Zhou, B., … Li, D.-S. (2014). 

Genetically engineered Newcastle disease virus expressing interleukin-2 and TNF-

related apoptosis-inducing ligand for cancer therapy. Cancer Biology & Therapy, 

15(9), 1226–1238.  

Bailey, K. L., Agarwal, E., Chowdhury, S., Luo, J., Brattain, M. G., Black, J. D., & 

Wang, J. (2017). TGFβ/Smad3 regulates proliferation and apoptosis through IRS-

1 inhibition in colon cancer cells. PLoS ONE, 12(4), 1–14. 

Bakar, S. A. A., Zawawi, M., Ali, A. M., & Ideris, A. (2012). Induction of apoptosis by 

Newcastle disease virus strains AF220 and V4-UPM in human promyelocytic 

leukemia (HL60) and human T-lymphoblastic leukemia (CEM-SS) cells. World 

Academy of Science Engineering and Technology, 64, 395-399.  

Barras, D. (2015). BRAF Mutation in Colorectal Cancer: An Update: Supplementary 

Issue: Biomarkers for Colon Cancer. Biomarkers in Cancer, 7, 9-12. 

Barrow, A. D., & Colonna, M. (2019). The Natural Cytotoxicity Receptors in Health and 

Disease. Frontiers in Immunology, 10, 909. 

Basson, M. A. (2012). Signaling in cell differentiation and morphogenesis. Cold Spring 

Harbor Perspectives in Biology, 4(6), a008151. 

 

Bendardaf, R., El-Serafi, A., Syrjänend, K., Collan, Y., & Pyrhönen, S. (2017). The 

effect of vascular endothelial growth factor-1 expression on survival of advanced 

colorectal cancer patients. Libyan Journal of Medicine, 12(1).  

 

 

 

© C
OPYRIG

HT U
PM



161 
 

Berhanu, A., Ideris, A., Omar, A. R., & Bejo, M. H. (2010). Molecular characterization  

of partial fusion gene and C-terminus extension length of haemagglutinin 

neuraminidase gene of recently isolated Newcastle disease virus isolates in 

Malaysia. Virology Journal, 7(1), 183. 

 

Berraondo, P., Etxeberria, I., Ponz-Sarvise, M., & Melero, I. (2018). Revisiting  

interleukin-12 as a cancer immunotherapy agent. Clinical Cancer Research, 

24(12), 2716-2718. 

Bertoli, C., Skotheim, J. M., & Bruin, R. A. M. De. (2015). Control of cell cycle 

transcription during G1 and S phases. Nature Reviews Molecular Cell Biology, 

14(8), 518–528. 

Bevan, R., & Rutter, M. D. (2018). Colorectal Cancer Screening—Who, How, and  

When?. Clinical Endoscopy, 51(1), 37. 

  

Binnewies, M., Roberts, E. W., Kersten, K., Chan, V., Fearon, D. F., Merad, M. &  

Vonderheide, R. H. (2018). Understanding the tumor immunemicroenvironment 

(TIME) for effective therapy. Nature Medicine, 1. 

Blum, J., Wearsch, P., & Cresswell, P. (2013). Pathways of Antigen Processing. Annual 

Review of Immunology, 31, 443-473.  

Bochis, O. V., Irimie, A., Pichler, M., & Berindan-Neagoe, I. (2015). The role of Skp2 

and its substrate CDKN1B (p27) in colorectal cancer. Journal of Gastrointestinal 

and Liver Diseases, 24(2), 225–234.  

Bonilla, F. A., & Oettgen, H. C. (2010). Adaptive immunity. Journal of Allergy and 

Clinical Immunology, 125(2 SUPPL. 2), S33–S40.  

Brauchle, E., Thude, S., Brucker, S. Y., & Schenke-Layland, K. (2014). Cell death stages 

in single apoptotic and necrotic cells monitored by Raman microspectroscopy. 

Scientific Reports, 4, 1–9.  

Brown, V. R., & Bevins, S. N. (2017). A review of virulent Newcastle disease viruses in 

the United States and the role of wild birds in viral persistence and spread. 

Veterinary Research, 48(1), 1–15.  

Buijs, P., van Nieuwkoop, S., Vaes, V., Fouchier, R., van Eijck, C., & van den Hoogen, 

B. (2015). Recombinant immunomodulating lentogenic or mesogenic oncolytic 

newcastle disease virus for treatment of pancreatic adenocarcinoma. Viruses, 7(6), 

2980–2998.  

Burmeister, K., Quagliata, L., Andreozzi, M., Eppenberger-Castori, S., Matter, M. S., 

Perrina, V., … Terracciano, L. M. (2017). Vascular endothelial growth factor A 

amplification in colorectal cancer is associated with reduced M1 and M2 

macrophages and diminished PD-1-expressing lymphocytes. PLoS ONE, 12(4), 1–

13. 

 

 

© C
OPYRIG

HT U
PM



162 
 

Canene-Adams, K. (2013). Preparation of formalin-fixed paraffin-embedded tissue for  

immunohistochemistry. In Methods in Enzymology (Vol. 533, pp. 225-233). 

Academic Press. 

 

Cardiff, R. D., Miller, C. H., & Munn, R. J. (2014). Manual hematoxylin and eosin  

staining of mouse tissue sections. Cold Spring Harbor Protocols, 2014(6), pdb 

prot073411. 

 

 Cassel, W. A., & Murray, D. R. (1992). A ten-year follow-up on stage II malignant 

melanoma patients treated postsurgically with Newcastle disease virus oncolysate. 

Medical Oncology and Tumor Pharmacotherapy, 9(4), 169-171. 

 Castle, J. C., Loewer, M., Boegel, S., de Graaf, J., Bender, C., Tadmor, A. D., … Sahin, 

U. (2014). Immunomic, genomic and transcriptomic characterization of CT26 

colorectal carcinoma. BMC Genomics, 15(1), 1–11. 

Caulfield, A. J., & Lathem, W. W. (2014). Disruption of fas-fas ligand signaling,  

apoptosis, and innate immunity by bacterial pathogens. PLoS Pathogens, 10(8), 

e1004252. 

 

Chai, Z., Zhang, P., Fu, F., Zhang, X., Liu, Y., Hu, L., & Li, X. (2014). Oncolytic therapy  

of a recombinant Newcastle disease virus D90 strain for lung cancer. Virology 

Journal, 11(1), 84. 

 

Chang, Y. Y., Lin, P. C., Lin, H. H., Lin, J. K., Chen, W. S., Jiang, J. K., ... & Chang, S.  

C. (2016). Mutation spectra of RAS gene family in colorectal cancer. The American 

Journal of Surgery, 212(3), 537-544. 

 

Chaplin, D. (2010). Overview of the Immune Response. Journal of Allergy Clinical 

Immunology, 125, 1–41.  

Chauhan, P., Yadar, R., Kaushal, V., & Beniwal, P. (2016). Evaluation of serum 

biochemical profile of breast cancer patients. European Journal of Pharmaceutical 

and Medical Research, 5(7), 1–7.  

Chen, C. C., Er, T. K., Liu, Y. Y., Hwang, J. K., Barrio, M. J., Rodrigo, M., … Herreros-

Villanueva, M. (2013). Computational Analysis of KRAS Mutations: Implications 

for Different Effects on the KRAS p.G12D and p.G13D Mutations. PLoS ONE, 

8(2), 6–13. 

Clark, A., & Mach, N. (2016). Exercise-induced stress behavior, gut-microbiota-brain  

axis and diet: a systematic review for athletes. Journal of the International Society 

of Sports Nutrition, 13(1), 43. 

 

Coelho, M. A., Carne, S. De, Rana, S., Lai, W. S., Blackshear, P. J., Downward, J., … 

Carne, S. De. (2017). Oncogenic RAS Signaling Promotes Tumor Article 

Oncogenic RAS Signaling Promotes Tumor Immunoresistance by Stabilizing PD-

L1 mRNA. Immunity, 47, 1083–1099.  

 

© C
OPYRIG

HT U
PM



163 
 

Cornax, I., Diel, D. G., Rue, C. A., Estevez, C., Yu, Q., Miller, P. J., & Afonso, C. L. 

(2013). Newcastle disease virus fusion and haemagglutinin-neuraminidase 

proteins contribute to its macrophage host range. Journal of General Virology, 

94(PART 6), 1189–1194.  

Cubells-Baeza, N., Verhoeckx, K. C. M., Larre, C., Denery-Papini, S., Gavrovic-

Jankulovic, M., & Diaz Perales, A. (2015). Applicability of epithelial models in 

protein permeability/transport studies and food allergy. Drug Discovery Today: 

Disease Models, 17–18, 13–21. 

Darzynkiewicz, Z., Halicka, H. D., & Zhao, H. (2010). Analysis of cellular DNA content 

by flow and laser scanning cytometry. Polyploidization and Cancer, 137-147.  

Dasari, A., & Messersmith, W. A. (2010). New strategies in colorectal cancer: 

Biomarkers of response to epidermal growth factor receptor monoclonal antibodies 

and potential therapeutic targets in phosphoinositide 3-kinase and mitogen-

activated protein kinase pathways. Clinical Cancer Research, 16(15), 3811–3818. 

Davis, D., & Lahiri, S. (2015). Application of Oncolytic Viruses for Cure of Colorectal  

Cancer. Cancer Research Journal, 3(4), 76. 

 de Graaf, J. F., de Vor, L., Fouchier, R. A. M., & van den Hoogen, B. G. (2018). Armed 

oncolytic viruses: A kick-start for anti-tumor immunity. Cytokine and Growth 

Factor Reviews, 41(March), 28–39.  

De Rosa, M., Pace, U., Rega, D., Costabile, V., Duraturo, F., Izzo, P., & Delrio, P. 

(2015). Genetics, diagnosis and management of colorectal cancer (Review). 

Oncology Reports, 34(3), 1087–1096.  

Demchenko, A. P. (2013). Beyond annexin V: Fluorescence response of cellular 

membranes to apoptosis. Cytotechnology, 65(2), 157–172.  

DeSantis, C. E., Miller, K. D., Siegel, R. L., Lin, C. C., Mariotto, A. B., Kramer, J. L., 

… Jemal, A. (2016). Cancer treatment and survivorship statistics, 2016. CA: A 

Cancer Journal for Clinicians, 66(4), 271–289. 

Dhillon, S. (2018). Regorafenib: a review in metastatic colorectal cancer. Drugs, 78(11),  

1133-1144. 

 Dimitrov, K. M., Afonso, C. L., Yu, Q., & Miller, P. J. (2017). Newcastle disease 

vaccines—A solved problem or a continuous challenge? Veterinary Microbiology, 

206, 126–136.  

Dortmans, J. C., Koch, G., Rottier, P. J., & Peeters, B. P. (2011). Virulence of newcastle 

disease virus: What is known so far? Veterinary Research, 42(1), 1–11. 

Eager, R. M., & Nemunaitis, J. (2011). Clinical development directions in oncolytic viral  

therapy. Cancer Gene Therapy, 18(5), 305. 

Elankumaran, S., Chavan, V., Qiao, D., Shobana, R., Moorkanat, G., Biswas, M., & 

Samal, S. K. (2010). Type I Interferon-Sensitive Recombinant Newcastle Disease 

Virus for Oncolytic Virotherapy. Journal of Virology, 84(8), 3835–3844.  

© C
OPYRIG

HT U
PM



164 
 

Erreni, M., Mantovani, A., & Allavena, P. (2011). Tumor-associated macrophages 

(TAM) and inflammation in colorectal cancer. Cancer Microenvironment, 4(2), 

141–154.  

Fan, X., Lu, H., Cui, Y., Hou, X., Huang, C., & Liu, G. (2018). Overexpression of p53 

delivered using recombinant NDV induces apoptosis in glioma cells by regulating 

the apoptotic signaling pathway. Experimental and Therapeutic Medicine, 15(5), 

4522-4530.  

Farooq, M., Saliha, U., Munir, M., & Khan, Q. M. (2014). Biological and genotypic 

characterization of the Newcastle disease virus isolated from disease outbreaks in 

commercial poultry farms in northern Punjab, Pakistan. Virology Reports, 3, 30–

39. 

Favaloro, B., Allocati, N., Graziano, V., Di Ilio, C., & De Laurenzi, V. (2012). Role of  

apoptosis in disease. Aging (Albany NY), 4(5), 330. 

 Fedirko, V., Tramacere, I., Bagnardi, V., Rota, M., Scotti, L., Islami, F., … Jenab, M. 

(2011). Alcohol drinking and colorectal cancer risk: An overall and dose-Response 

meta-analysis of published studies. Annals of Oncology, 22(9), 1958–1972.  

Fischer, M. (2017). Census and evaluation of p53 target genes. Oncogene, 36(28), 3943–

3956.  

Fitzgerald, T. L., Lertpiriyapong, K., Cocco, L., Martelli, A. M., Libra, M., Candido, S., 

… McCubrey, J. A. (2015). Roles of EGFR and KRAS and their downstream 

signaling pathways in pancreatic cancer and pancreatic cancer stem cells. 

Advances in Biological Regulation, 59, 65–81.  

Fleming, S. (2016). Viral inhibition of the IFN-induced JAK/STAT signalling pathway:  

Development of live attenuated vaccines by mutation of viral-encoded IFN-

antagonists. Vaccines, 4(3), 23. 

 

Fofaria, N. M., Kim, S. H., & Srivastava, S. K. (2014). Piperine causes G1 phase cell  

cycle arrest and apoptosis in melanoma cells through checkpoint kinase-1 

activation. PLoS One, 9(5), e94298. 

 

Forsberg, A. M., Hagel, E., Jaramillo, E., Rubio, C. A., BJÖRCK, E., & Lindblom, A.  

(2015). Predicting outcome in colonoscopic high-risk surveillance. Anticancer 

Research, 35(9), 4813-4819. 

Fournier, P., & Schirrmacher, V. (2013). Oncolytic Newcastle Disease Virus as Cutting 

Edge between Tumor and Host. Biology, 2(3), 936–975. 

Fukuhara, H., Ino, Y., & Todo, T. (2016). Oncolytic virus therapy: A new era of cancer  

treatment at dawn. Cancer Science, 107(10), 1373-1379. 

 

Galluzzi, L., Bravo-San Pedro, J. M., & Kroemer, G. (2015). Necrosis: linking the  

Inflammasome to inflammation. Cell Reports, 11(10), 1501-1502. 

 

 

© C
OPYRIG

HT U
PM



165 
 

Gandomani, H. S., Aghajani, M., Mohammadian-Hafshejani, A., Tarazoj, A. A.,  

Pouyesh, V., & Salehiniya, H. (2017). Colorectal cancer in the world: incidence, 

mortality and risk factors. Biomedical Research and Therapy, 4(10), 1656-1675. 

 

Gang, W., Wang, J., Guan, R., Yan, S., Shi, F., Zhang, J., … Fu, X. (2018). Strategy to 

targeting the immune resistance and novel therapy in colorectal cancer. Cancer 

Medicine, 7(5), 1578–1603. 

García-Sastre, A. (2017). Ten strategies of interferon evasion by viruses. Cell Host &  

Microbe, 22(2), 176-184. 

Gardner, T., Elzey, B., & Hahn, N. M. (2012). Sipuleucel-T (Provenge) autologous 

vaccine approved for treatment of men with asymptomatic or minimally 

symptomatic castrate-resistant metastatic prostate cancer. Human Vaccines 

&Immunotherapeutics, 8(4), 534-539  

Garg, A. D., & Agostinis, P. (2017). Cell death and immunity in cancer: From danger 

signals to mimicry of pathogen defense responses. Immunological Reviews, 

280(1), 126–148. 

Garg, H., Suri, P., Gupta, J. C., Talwar, G. P., & Dubey, S. (2016). Survivin: a unique 

target for tumor therapy. Cancer Cell International, 16(1), 49.  

Gerber, S. A., Sedlacek, A. L., Cron, K. R., Murphy, S. P., Frelinger, J. G., & Lord, E. 

M. (2013). IFN-γ mediates the antitumor effects of radiation therapy in a murine 

colon tumor. American Journal of Pathology, 182(6), 2345–2354.  

Ghrici, M., El Zowalaty, M., Omar, A. R., & Ideris, A. (2013). Induction of apoptosis in 

MCF-7 cells by the hemagglutinin-neuraminidase glycoprotein of Newcastle 

disease virus Malaysian strain AF2240. Oncology Reports, 30(3), 1035–1044.  

Goldufsky, J., Sivendran, S., Harcharik, S., Pan, M., Bernardo, S., Stern, R., … Kaufman, 

H. (2013). Oncolytic virus therapy for cancer. Oncolytic Virotherapy, 2, 31–46.  

Gong, J., Sachdev, E., Mita, A. C., & Mita, M. M. (2016). Clinical development of 

reovirus for cancer therapy: An oncolytic virus with immune-mediated antitumor 

activity. World Journal of Methodology, 6(1), 25.  

Green, A., DiFazio, R., & Flynn, J. (2013). IFN- γ from CD4 T cells is essential for host 

survival and enhances CD8 T cell function during Mycobacterium tuberculosis 

infection1. NIH Public Access, 190(1), 270–277.  

Guinney, J., Dienstmann, R., Wang, X., de Reynies, A., Schlicker, A., Soneson, C., … 

Tejpar, S. (2016). The Consensus Molecular Subtypes of Colorectal Cancer. 

Nature Medicine, 21(11), 1350–1356. 

Hamza, T., Barnett, J. B., & Li, B. (2010). Interleukin 12 a key immunoregulatory 

cytokine in infection applications. International Journal of Molecular 

Sciences, 11(3), 789-806.  

 

© C
OPYRIG

HT U
PM



166 
 

Hardy, B., Niv, Y., Fadaeev, L., & Raiter, A. (2005). BAT mAb induces lymphopoiesis 

in nude mice. International Immunology, 17(5), 615–619. 

Hasan, K. M. M., Tamanna, N., & Haque, M. A. (2018). Biochemical and 

histopathological profiling of Wistar rat treated with Brassica napus as a 

supplementary feed. Food Science and Human Wellness, 7(1), 77-82.  

Helmus, D. S., Thompson, C. L., Zelenskiy, S., Tucker, T. C., & Li, L. (2013). Red meat- 

derived heterocyclic amines increase risk of colon cancer: a population-based case-

control study. Nutrition and Cancer, 65(8), 1141-1150. 

Hernandez, J., Farma, J., Coppola, D., Hakam, A., Fulp, W., Chen, D.-T., … Shibata, D. 

(2011). Expression of the Antiapoptotic Protein Survivin in Colon Cancer. Clinical 

Colorectal Cancer, 10(3), 188–193.  

Hezmee, M., Noor, M., Hafandi, A., & Bachek, F. (2015). Pathology induced by 

Newcastle disease virus AF2240 strain in Japanese quails (Coturnix coturnix 

japonica). Online Journal of Veterinary Research, 19(8), 497-507. 

Hines, N. L., & Miller, C. L. (2012). Avian paramyxovirus serotype-1: A review of 

disease distribution, clinical symptoms, and laboratory diagnostics. Veterinary 

Medicine International, 2012, 1-17. 

Hou, L., Liu, K., Li, Y., Ma, S., Ji, X., & Liu, L. (2016). Necrotic pyknosis is a  

morphologically and biochemically distinct event from apoptotic pyknosis. 

Journal of Cell Science, 129(16), 3084-3090. 

Howells, A., Marelli, G., Lemoine, N. R., & Wang, Y. (2017). Oncolytic Viruses—

Interaction of Virus and Tumor Cells in the Battle to Eliminate Cancer. Frontiers 

in Oncology, 7(September). 

Huang, W., Luo, S., Burgess, R., Yi, Y.-H., Huang, G., & Huang, R.-P. (2018). New 

Insights into the Tumor Microenvironment Utilizing Protein Array Technology. 

International Journal of Molecular Sciences, 19(2), 559.  

Ibarra, C., Karlsson, M., Codeluppi, S., Varas‐Godoy, M., Zhang, S., Louhivuori, L., ...  

& Kalle Lundgren, T. (2019). BCG‐induced cytokine release in bladder cancer 

cells is regulated by Ca2+ signaling. Molecular Oncology, 13(2), 202 211. 

 Ikehata, M., Ogawa, M., Yamada, Y., Tanaka, S., Ueda, K., & Iwakawa, S. (2014). 

Different Effects of Epigenetic Modifiers on the Cytotoxicity Induced by 5-

Fluorouracil, Irinotecan or Oxaliplatin in Colon Cancer Cells. Biological and 

Pharmaceutical Bulletin, 37(1), 67–73.  

Itatani, Y., Kawada, K., Inamoto, S., Yamamoto, T., Ogawa, R., Taketo, M. M., & Sakai, 

Y. (2016). The role of chemokines in promoting colorectal cancer 

invasion/metastasis. International Journal of Molecular Sciences, 17(5). 

 

 

 

 

© C
OPYRIG

HT U
PM



167 
 

Jafarzadeh, A., Ahangar-Parvin, R., Nemat, M., Taghipour, Z., Shamsizadeh, A.,  

Ayoobi, F., & Hassan, Z. M. (2017). Ginger extract modulates the expression of 

IL-12 and TGF-β in the central nervous system and serum of mice with 

experimental autoimmune encephalomyelitis. Avicenna Journal of Phytomedicine, 

7(1), 54. 

Jalah, R., Rosati, M., Ganneru, B., Pilkington, G. R., Valentin, A., Kulkarni, V., ... &  

Alicea, C. (2013). The p40 subunit of interleukin (IL)-12 promotes stabilization 

and export of the p35 subunit implications for improved IL-12 cytokine production. 

Journal of Biological Chemistry, 288(9), 6763-6776. 

 

Jasperson, K. W., Tuohy, T. M., Neklason, D. W., & Burt, R. W. (2010). Hereditary and  

familial colon cancer. Gastroenterology, 138(6), 2044-2058. 

Jensen, N. F., Stenvang, J., Beck, M. K., Hanáková, B., Belling, K. C., Do, K. N., … 

Moreira, J. M. A. (2015). Establishment and characterization of models of 

chemotherapy resistance in colorectal cancer: Towards a predictive signature of 

chemoresistance. Molecular Oncology, 9(6), 1169–1185.  

Jeon, H.-J., Woo, J.-H., Lee, H.-Y., Park, K.-J., & Choi, H.-J. (2011). Adjuvant 

Chemotherapy Using the FOLFOX Regimen in Colon Cancer. Journal of the 

Korean Society of Coloproctology, 27(3), 140. 

Jiang, T., Zhou, C., & Ren, S. (2016). Role of IL-2 in cancer immunotherapy.  

Oncoimmunology, 5(6), e1163462. 

 

Jin, H., Ko, Y. S., Park, S. W., Chang, K. C., & Kim, H. J. (2019). 13-Ethylberberine  

Induces Apoptosis through the Mitochondria-Related Apoptotic Pathway in 

Radiotherapy-Resistant Breast Cancer Cells. Molecules, 24(13), 2448. 

 

 Jorge, M., Carneiro, B., Silva, D., & Teixeira, A. (2014). Coloproctology cancer in rats. 

Journal of Coloproctology, 34(3), 167–173.  

Juhasz, A., Markel, S., Gaur, S., Liu, H., Lu, J., Jiang, G., … Doroshow, J. H. (2017). 

NADPH oxidase 1 supports proliferation of colon cancer cells by modulating 

reactive oxygen species-dependent signal transduction. Journal of Biological 

Chemistry, 292(19), 7866–7887.  

Kalyanasundram, J., Hamid, A., Yusoff, K., & Chia, S. L. (2018). Newcastle disease 

virus strain AF2240 as an oncolytic virus: A review. Acta Tropica, 183(February), 

126–133.  

Kang, S., Na, Y., Joung, S. Y., Lee, S. Il, Oh, S. C., & Min, B. W. (2018). The 

significance of microsatellite instability in colorectal cancer after controlling for 

clinicopathological factors. Medicine, 97(9), 1–6. 

Kapczynski, D. R., Afonso, C. L., & Miller, P. J. (2013). Immune responses of poultry 

to Newcastle disease virus. Developmental and Comparative Immunology, 41(3), 

447–453. 

 

© C
OPYRIG

HT U
PM



168 
 

Kerkar, S. P., & Restifo, N. P. (2012). The power and pitfalls of IL-12. Blood, 119(18),  

4096-4097. 

 

Kersemans, V., Cornelissen, B., Allen, P. D., Beech, J. S., & Smart, S. C. (2013).  

Subcutaneous tumor volume measurement in the awake, manually restrained 

mouse using MRI. Journal of Magnetic Resonance Imaging, 37(6), 1499-1504. 

Keshavarz, M., Nejad, A. S. M., Esghaei, M., Bokharaei-Salim, F., Dianat-Moghadam,  

H., Keyvani, H., & Ghaemi, A. (2019). Oncolytic Newcastle disease virus reduces 

growth of cervical cancer cell by inducing apoptosis. Saudi Journal of Biological 

Sciences. 

Khattar, S. K., Kumar, S., Xiao, S., Collins, P. L., & Samal, S. K. (2011). Experimental  

infection of mice with avian paramyxovirus serotypes 1 to 9. PLoS ONE, 6(2), 

e16776. 

Kim, E. K., & Choi, E. J. (2010). Pathological roles of MAPK signaling pathways in 

human diseases. Biochimica et Biophysica Acta - Molecular Basis of Disease, 

1802(4), 396–405.  

Kim, Y. G., Baltabekova, A. Z., Zhiyenbay, E. E., Aksambayeva, A. S., Shagyrova, Z.  

S., Khannanov, R., ... & Shustov, A. V. (2017). Recombinant Vaccinia virus-coded 

interferon inhibitor B18R: Expression, refolding and a use in a mammalian 

expression system with a RNA-vector. PloS ONE, 12(12), e0189308. 

 Kim, Y. N., Koo, K. H., Sung, J. Y., Yun, U. J., & Kim, H. (2012). Anoikis resistance: 

An essential prerequisite for tumor metastasis. International Journal of Cell 

Biology, 2012. 

Kirchner, H. H., Anton, P., & Atzpodien, J. (1995). Adjuvant treatment of locally  

advanced renal cancer with autologous virus-modified tumor vaccines. World 

Journal of Urology, 13(3), 171-173. 

 Kocarnik, J. M., Shiovitz, S., & Phipps, A. I. (2015). Molecular phenotypes of colorectal 

cancer and potential clinical applications. Gastroenterology Report, 3(4), 269–

276.  

Koido, S., Ohkusa, T., Homma, S., Namiki, Y., Takakura, K., Saito, K., … Tajiri, H. 

(2013). Immunotherapy for colorectal cancer. World Journal of Gastroenterology, 

19(46), 8531–8542.  

Komor, M. A., Bosch, L. J., Bounova, G., Bolijn, A. S., Delis‐van Diemen, P. M.,  

Rausch, C., ... & van Grieken, N. C. (2018). Consensus molecular subtype 

classification of colorectal adenomas. The Journal of Pathology, 246(3), 266-276. 

Kristeen-Teo, Y. W., Yeap, S. K., Tan, S. W., Omar, A. R., Ideris, A., Tan, S. G., & 

Alitheen, N. B. (2017). The effects of different velogenic NDV infections on the 

chicken bursa of Fabricius. BMC Veterinary Research, 13(1), 1–12.  

 

© C
OPYRIG

HT U
PM



169 
 

Kursunel, M. A., & Esendagli, G. (2016). The untold story of IFN-γ in cancer biology. 

Cytokine and Growth Factor Reviews, 31, 73–81. 

Lacroix, J., Kis, Z., Josupeit, R., Schlund, F., Stroh-Dege, A., Frank-Stöhr, M., ... &  

Dinsart, C. (2018). Preclinical Testing of an Oncolytic Parvovirus in Ewing 

Sarcoma: Protoparvovirus H-1 Induces Apoptosis and Lytic Infection In Vitro but 

Fails to Improve Survival In Vivo. Viruses, 10(6), 302. 

 Lam, H. Y., Yeap, S. K., Rasoli, M., Omar, A. R., Yusoff, K., Suraini, A. A., & Banu 

Alitheen, N. (2011). Safety and clinical usage of newcastle disease virus in cancer 

therapy. Journal of Biomedicine and Biotechnology, 2011.  

Lam, H. Y., Yusoff, K., Yeap, S. K., Subramani, T., Abd-Aziz, S., Omar, A. R., & 

Alitheen, N. B. (2014). Immunomodulatory effects of newcastle disease virus 

AF2240 strain on human peripheral blood mononuclear cells. International 

Journal of Medical Sciences, 11(12), 1240–1247.  

Land, W. G. (2015). The role of damage-associated molecular patterns in human 

diseases: Part I - Promoting inflammation and immunity. Sultan Qaboos University 

Medical Journal, 15(1), 9–21. 

Larocca, C., & Schlom, J. (2011). Viral Vector–based Therapeutic Cancer Vaccines.  

Cancer Journal (Sudbury, Mass.), 17(5), 359. 

Larson, C., Oronsky, B., Scicinski, J., Fanger, G. R., Stirn, M., Oronsky, A., & Reid, T. 

R. (2015). Going viral: a review of replication-selective oncolytic adenoviruses. 

Oncotarget, 6(24), 19976–19989.  

Lasek, W., Zagożdżon, R., & Jakobisiak, M. (2014). Interleukin 12: still a promising 

candidate for tumor immunotherapy? Cancer Immunology, Immunotherapy, 63(5), 

419–435.  

Lee, S., & Margolin, K. (2011). Cytokines in cancer immunotherapy. Cancers, 3(4), 

3856–3893. 

Leeuw, O. S. De, Koch, G., Hartog, L., Ravenshorst, N., & Peeters, B. P. H. (2018). 

Virulence of Newcastle disease virus is determined by the cleavage site of the 

fusion protein and by both the stem region and globular head of the haemagglutinin 

– neuraminidase protein. Journal of General Virology, 86(6),  1759–1769. 

Lin, Y. C., Murayama, Y., Hashimoto, K., Nakamura, Y., Lin, C. S., Yokoyama, K. K., 

& Saito, S. (2014). Role of tumor suppressor genes in the cancer-associated 

reprogramming of human induced pluripotent stem cells. Stem Cell Research & 

Therapy, 5(2), 58.  

Li, P., Zhou, L., Zhao, T., Liu, X., Zhang, P., Liu, Y., ... & Li, Q. (2017). Caspase-9:  

structure, mechanisms and clinical application. Oncotarget, 8(14), 23996. 

Li, X. Y., Li, Z., An, G. J., Liu, S., & Lai, Y. D. (2014). Co-expression of perforin and 

granzyme B genes induces apoptosis and inhibits the tumorigenicity of laryngeal 

cancer cell line Hep-2. International Journal of Clinical and Experimental 

Pathology, 7(3), 978–986. 

© C
OPYRIG

HT U
PM



170 
 

Liao, W., Li, G., You, Y., Wan, H., Wu, Q., Wang, C., & Lv, N. (2017). Antitumor 

activity of Notch‑1 inhibition in human colorectal carcinoma cells. Oncology 

Reports 39(3), 1063–1071.  

Liao, W., Lin, J.-X., & Leonard, W. J. (2013). Interleukin-2 at the Crossroads of Effector 

Responses, Tolerance, and Immunotherapy. NIH Public Access, 38(1), 13–25.  

Linnekamp, J. F., Wang, X., Medema, J. P., & Vermeulen, L. (2015). Colorectal Cancer 

Heterogeneity and Targeted Therapy : A Case for Molecular Disease Subtypes. 

Cancer Research, 75(2), 245–250. 

Liu, M. A. (2011). Cancer vaccines. Philosophical Transactions of the Royal Society B:  

Biological Sciences, 366(1579), 2823-2826. 

Lostalé-Seijo, I., Martínez-Costas, J., & Benavente, J. (2016). Interferon induction by  

avian reovirus. Virology, 487, 104-111. 

 

Luckheeram, R. V., Zhou, R., Verma, A. D., & Xia, B. (2012). CD4+ T cells:  

differentiation and functions. Clinical and developmental immunology, 2012. 

Ma, X., Yan, W., Zheng, H., Du, Q., Zhang, L., Ban, Y., … Wei, F. (2015). Regulation 

of IL-10 and IL-12 production and function in macrophages and dendritic cells. 

F1000Research, 4, 1–13. 

Maacha, S., Bhat, A. A., Jimenez, L., Raza, A., Haris, M., Uddin, S., & Grivel, J. C.  

(2019). Extracellular vesicles-mediated intercellular communication: Roles in the 

tumor microenvironment and anti-cancer drug resistance. Molecular Cancer, 

18(1), 55. 

Macielag, P., Foltyn, S., & Polz-Dacewicz, M. (2013). The use of oncolytic viruses in  

selected tumours. Journal of Pre-Clinical and Clinical Research, 7(2), 98-103. 

Magaji, B. A., Moy, F. M., Roslani, A. C., & Wei, C. (2014). Descriptive Epidemiology 

of Colorectal Cancer in University Malaya Medical Centre, 2001 to 2010. Asian 

Pacific Journal of Cancer Prevention, 15, 6059–6064. 

Mantovani, F., Walerych, D., & Sal, G. Del. (2017). Targeting mutant p53 in cancer : a 

long road to precision therapy. The FEBS Journal, 284, 837–850. 

Marabelle, A., Tselikas, L., de Baere, T., & Houot, R. (2017). Intratumoral 

immunotherapy: using the tumor as the remedy. Annals of 

Oncology, 28(suppl_12), 1-11.  

Marrack, P., Scott-Browne, J., & MacLeod, M. K. L. (2010). Terminating the immune 

response. Immunological Reviews, 236(1), 5–10.  

Marshall, J. S., Warrington, R., Watson, W., & Kim, H. L. (2011). An introduction to 

immunology and immunopathology. Allergy, Asthma & Clinical Immunology, 

7(Suppl 1), S1.  

Marx, V. (2014). Models : stretching the skills of cell lines and mice. Nature Publishing 

Group, 11(6), 617–620.  

© C
OPYRIG

HT U
PM



171 
 

Matos, L. D. L. L. De, Trufelli, D. C., Graciela, M., Matos, L. D. L. L. De, Luongo De 

Matos, L., Trufelli, C., … Pinhal, S. (2010). Biomarker Insights 

Immunohistochemistry as an Important Tool in Biomarkers Detection and Clinical 

Practice. Biomarker Insights, 5, 9–20.  

Matveeva, O. V., Guo, Z. S., Senin, V. M., Senina, A. V., Shabalina, S. A., & Chumakov, 

P. M. (2015). Oncolysis by paramyxoviruses: Preclinical and clinical studies. 

Molecular Therapy - Oncolytics, 2(February), 15017. 

McGill, M. R. (2016). The past and present of serum aminotransferases and the future of 

liver injury biomarkers. Experimental and Clinical Sciences Journal, 15, 817. 

McIlwain, D. R., Berger, T., & Mak, T. W. (2013). Caspase functions in cell death and  

disease. Cold Spring Harbor Perspectives in Biology, 5(4), a008656. 

Merlano, M. C., Granetto, C., Fea, E., Ricci, V., & Garrone, O. (2017). Heterogeneity of 

colon cancer : from bench to bedside. ESMO Open, 2, 1–8.  

Mhaidat, N.M., Al-azzam, S.I., Alzoubi, K.H., Khabour, O.F., & Gharaibeh, B.F. (2014). 

Granzyme B gene polymorphisms, colorectal cancer risk, and metastasis. Journal 

of Cancer Research and Therapeutics, 10(3), 587–590.  

Mithani, S. K., Balch, G. C., Shiou, S. R., Whitehead, R. H., Datta, P. K., & Beauchamp, 

R. D. (2004). Smad3 has a critical role in TGF-β-mediated growth inhibition and 

apoptosis in colonic epithelial cells. Journal of Surgical Research, 117(2), 296–

305.  

Molouki, A., Hsu, Y., Jahanshiri, F., Rosli, R., & Yusoff, K. (2010). Newcastle disease 

virus infection promotes Bax redistribution to mitochondria and cell death in HeLa 

cells. Intervirology, 53(2), 87-94. 

Molouki, A., & Peeters, B. (2017a). Rescue of recombinant Newcastle disease virus: a 

short history of how it all started. Archives of Virology, 162(7), 1845–1854.  

Molouki, A., & Peeters, B. (2017b). Rescue of recombinant Newcastle disease virus: 

current cloning strategies and RNA polymerase provision systems. Archives of 

Virology, 162(1), 1–12.  

Morgan, R. A., & Morgan, C. R. A. (2012). Human Tumor Xenografts : The Good , the 

Bad , and the Ugly. Molecular Therapy, 20(5), 882–884.  

Morkel, M., Riemer, P., Bläker, H., & Sers, C. (2015). Similar but different: distinct roles 

for KRAS and BRAF oncogenes in colorectal cancer development and therapy 

resistance. Oncotarget, 6(25), 20785–20800. 

Morton, J. J., Bird, G., Refaeli, Y., & Jimeno, A. (2016). Humanized mouse xenograft  

models: narrowing the tumor–microenvironment gap. Cancer Research, 76(21), 

6153-6158. 

Motalleb, G. (2013). Virotherapy in cancer. Iranian Journal of Cancer Prevention, 6(2), 

101–107. 

© C
OPYRIG

HT U
PM



172 
 

Moura, V. M. B. D., Susta, L., Cardenas-Garcia, S., Stanton, J. B., Miller, P. J., Afonso,  

C. L., & Brown, C. C. (2016). Neuropathogenic capacity of lentogenic, mesogenic, 

and velogenic newcastle disease virus strains in day-old chickens. Veterinary 

Pathology, 53(1), 53-64. 

Moutier, W., Duforêt-Gaurier, L., Thyssen, M., Loisel, H., Mériaux, X., Courcot, L., … 

Alvain, S. (2016). Scattering of individual particles from cytometry: tests on 

phytoplankton cultures. Optics Express, 24(21), 309–313.  

Mui, U., Haley, C., & Tyring, S. (2017). Viral oncology: molecular biology and  

pathogenesis. Journal of Clinical Medicine, 6(12), 111. 

 

Mukhtar, E., Mustafa Adhami, V., Khan, N., & Mukhtar, H. (2012). Apoptosis and  

autophagy induction as mechanism of cancer prevention by naturally occurring 

dietary agents. Current Drug Targets, 13(14), 1831-1841. 

 

Müller, M., Canfora, E. E., & Blaak, E. E. (2018). Gastrointestinal transit time, glucose 

homeostasis and metabolic health: Modulation by dietary fibers. Nutrients, 10(3).  

Muller, P. A. J., Trinidad, A. G., Timpson, P., Morton, J. P., Zanivan, S., Van Den 

Berghe, P. V. E., … Vousden, K. H. (2013). Mutant p53 enhances MET trafficking 

and signalling to drive cell scattering and invasion. Oncogene, 32(10), 1252–1265. 

Munir, M., Abbas, M., Khan, M. T., Zohari, S., & Berg, M. (2012). Genomic and  

biological characterization of a velogenic Newcastle disease virus isolated from a 

healthy backyard poultry flock in 2010. Virology Journal, 9(1), 46. 

 Murulitharan, K., Yusoff, K., Omar, A. R., & Molouki, A. (2013). Characterization of 

Malaysian velogenic NDV strain AF2240-I genomic sequence: A comparative 

study. Virus Genes, 46(3), 431–440.  

Mut-Salud, N., Álvarez, P. J., Garrido, J. M., Carrasco, E., Aránega, A., & Rodríguez-

Serrano, F. (2016). Antioxidant Intake and Antitumor Therapy: Toward 

Nutritional Recommendations for Optimal Results. Oxidative Medicine and 

Cellular Longevity, 2016. 

Najmuddin, S. U. F. S., Romli, M. F., Hamid, M., Alitheen, N. B., & Rahman, N. M. A.  

N. A. (2016). Anti-cancer effect of Annona Muricata Linn Leaves Crude Extract 

(AMCE) on breast cancer cell line. BMC Complementary and Alternative 

Medicine, 16(1), 311. 

 Nallar, S. C., & Kalvakolanu, D. V. (2014). Interferons, Signal Transduction Pathways, 

and the Central Nervous System. Journal of Interferon & Cytokine Research, 

34(8), 559–576.  

Nearchou, A., & Pentheroudakis, G. (2016). The significance of tumor-associated 

immune response in molecular taxonomy, prognosis and therapy of colorectal 

cancer patients. Annals of Translational Medicine, 4(14). 

Nicholson, L. B. (2016). The immune system. Essays In Biochemistry, 60(3), 275–301.  

© C
OPYRIG

HT U
PM



173 
 

Nikoletopoulou, V., Markaki, M., Palikaras, K., & Tavernarakis, N. (2013). Crosstalk 

between apoptosis, necrosis and autophagy. Biochimica et Biophysica Acta - 

Molecular Cell Research, 1833(12), 3448–3459.  

Noton, S. L., & Fearns, R. (2015). Initiation and regulation of paramyxovirus 

transcription and replication. Virology, 479–480, 545–554.  

Nowsheen, S., & Yang, E. S. (2012). The intersection between DNA damage response  

and cell death pathways. Experimental Oncology, 34(3), 243. 

Oiseth, S. J., & Aziz, M. S. (2017). Cancer immunotherapy: a brief review of the history, 

possibilities, and challenges ahead. Journal of Cancer Metastasis and Treatment, 

3(10), 250.  

Okeke, E. B., & Uzonna, J. E. (2019). The pivotal role of regulatory T cells in the  

regulation of innate immune cells. Frontiers in immunology, 10. 

 

Okita, A., Takahashi, S., Ouchi, K., Inoue, M., Watanabe, M., Endo, M., ... & Ishioka,  

C. (2018). Consensus molecular subtypes classification of colorectal cancer as a 

predictive factor for chemotherapeutic efficacy against metastatic colorectal 

cancer. Oncotarget, 9(27), 18698. 

 

Oostindjer, M., Alexander, J., Amdam, G. V., Andersen, G., Bryan, N. S., Chen, D., ...  

& Karlsson, A. H. (2014). The role of red and processed meat in colorectal cancer 

development: a perspective. Meat Science, 97(4), 583-596. 

 

Orzechowska, E. J., Girstun, A., Staron, K., & Trzcinska-Danielewicz, J. (2015). 

Synergy of BID with doxorubicin in the killing of cancer cells. Oncology Reports, 

33(5), 2143–2150. 

Pachmayr, E., Treese, C., & Stein, U. (2017). Underlying mechanisms for distant  

metastasis-molecular biology. Visceral Medicine, 33(1), 11-20. 

Pan, Z., He, J., Rasoul, L. M., Liu, Y., Che, R., Ding, Y., ... & Li, D. (2016). Identification  

of optimal insertion site in recombinant Newcastle disease virus (rNDV) vector 

expressing foreign gene to enhance its anti-tumor effect. PloS ONE, 11(10), 

e0164723. 

 Pan, Y., Trojan, J., Guo, Y., & Anthony, D. D. (2013). Rescue of MHC-1 Antigen 

Processing Machinery by Down-Regulation in Expression of IGF-1 in Human 

Glioblastoma Cells. PLoS ONE, 8(3), 1–11.  

Pandya, P. H., Murray, M. E., Pollok, K. E., & Renbarger, J. L. (2016). The Immune 

System in Cancer Pathogenesis: Potential Therapeutic Approaches. Journal of 

Immunology Research, 2016.  

Parajuli, R., Bjerkaas, E., Tverdal, A., Marchand, L. Le, Weiderpass, E., & Gram, I. T. 

(2014). Cigarette smoking and colorectal cancer mortality among 602,242 

Norwegian males and females. Clinical Epidemiology, 6(1), 137–145. 

 

© C
OPYRIG

HT U
PM



174 
 

Park, S. R. S., Widness, M., Levine, A. D., & Patterson, C. E. (2011). T cell-, interleukin-

12-, and gamma interferon-driven viral clearance in measles virus-infected brain 

tissue. Journal of Virology, 85(7), 3664-3676.  

Pavlidis, E. T., & Pavlidis, T. E. (2013). Role of bevacizumab in colorectal cancer growth 

and its adverse effects: A review. World Journal of Gastroenterology, 19(31), 

5051–5060.  

Pecora, A. L. & Lorence, R. M. (n.d.). Phase I Clinical Experience with Intravenous 

Administration of PV701, an Oncolytic Virus, (9), 399-411. 

Pietrzyk, Ł. (2017). Food properties and dietary habits in colorectal cancer prevention  

and development. International Journal of Food Properties, 20(10), 2323-2343. 

 

Pino, M. S., & Chung, D. C. (2014). The Chromosomal Instability Pathway in Colon. 

Gastroentreology, 138(6), 2059–2072.  

Plitt, T., & Zamarin, D. (2015). Cancer therapy with Newcastle disease virus: rationale 

for new immunotherapeutic combinations. Journal of Clinical Investigation 

(Lond.), 5(1), 75–87.  

Prizment, A., Vierkant, R., Smyrk, T., Tilmans, L., Nelson, H., Lynch, C., … Limburg, 

P. (2017). Cytotoxic T-cells and granzyme B associated with improved colorectal 

cancer survival in a prospective cohort of older women. Cancer Epidermiol 

Biomarkers Prev, 26(4), 622–631.  

Pryczynicz, A., Gryko, M., Niewiarowska, K., Cepowicz, D., Ustymowicz, M., Kemona, 

A., & Guzińska-Ustymowicz, K. (2014). Bax protein may influence the invasion 

of colorectal cancer. World Journal of Gastroenterology, 20(5), 1305–1310.  

Qiu, X., Fu, Q., Meng, C., Yu, S., Zhan, Y., Dong, L., … Ding, C. (2016). Newcastle 

disease virus v protein targets phosphorylated STAT1 to Block IFN-I Signaling. 

PLoS ONE, 11(2), 1–23.  

Rabalski, L., Smietanka, K., Minta, Z., & Szewczyk, B. (2014). Detection of Newcastle 

disease virus minor genetic variants by modified single-stranded conformational 

polymorphism analysis. BioMed Research International, 2014.  

Rausalova, I., & Krepela, E. (2010). Granzyme B-induced apoptosis in cancer cells and 

its reulation (Review). International Journal of Oncology, 37, 1361–1378. 

Redza-Dutordoir, M., & Averill-Bates, D. A. (2016). Activation of apoptosis signalling 

pathways by reactive oxygen species. Biochimica et Biophysica Acta (BBA)-

Molecular Cell Research, 1863(12), 2977-2992.  

Ren, G., Tian, G., Liu, Y., He, J., Gao, X., Yu, Y., … Li, D. (2016). Recombinant 

Newcastle Disease Virus Encoding IL-12 and/or IL-2 as Potential Candidate for 

Hepatoma Carcinoma Therapy. Technology in Cancer Research and Treatment, 

15(5), 83-94.  

 

© C
OPYRIG

HT U
PM



175 
 

Renaullt, T. T., Floros, K. V., & Chipuk, J. E. (2013). BAK/BAX activation and 

cytochrome c release assays using isolated mitochondria. Methods, 61(2), 146–

155.  

Ribas, A., & Wolchok, J. D. (2018). Cancer immunotherapy using checkpoint blockade. 

Science, 359(6382), 1350–1355.  

Ricca, J. M., Oseledchyk, A., Walther, T., Liu, C., Mangarin, L., Merghoub, T., ... &  

Zamarin, D. (2018). Pre-existing immunity to oncolytic virus potentiates its 

immunotherapeutic efficacy. Molecular Therapy, 26(4), 1008-1019. 

 

Ridouane, Y., Lopes, G., Ku, G., Masud, H., & Haaland, B. (2017). Targeted first-line  

therapies for advanced colorectal cancer: a Bayesian meta-analysis. Oncotarget, 

8(39), 66458. 

Rieger, A. M., Nelson, K. L., Konowalchuk, J. D., & Barreda, D. R. (2011). Modified 

Annexin V/Propidium Iodide Apoptosis Assay For Accurate Assessment of Cell 

Death. Journal of Visualized Experiments, (50), 3–6. 

Roche, P. A., & Cresswell, P. (2016). Antigen processing and presentation mechanisms  

in myeloid cells. Microbiology spectrum, 4(3). 

Roelands, J., Kuppen, P., Vermeulen, L., Maccalli, C., Decock, J., Wang, E., ... &  

Hendrickx, W. (2017). Immunogenomic classification of colorectal cancer and 

therapeutic implications. International Journal of Molecular Sciences,

 18(10), 2229. 

 

Romano, R., Palamaro, L., Fusco, A., Iannace, L., Maio, S., Vigliano, I., ... & Pignata,  

C. (2012). From murine to human nude/SCID: the thymus, T-cell development and 

the missing link. Clinical and Developmental Immunology, 2012. 

 

Rosas-Murrieta, N. H., Herrera-Camacho, I., Palma-Ocampo, H., Santos-López, G., &  

Reyes-Leyva, J. (2010). Interaction of mumps virus V protein variants with 

STAT1-STAT2 heterodimer: experimental and theoretical studies. Virology 

Journal, 7(1), 263. 

 

Rota, I. A., & Dhalla, F. (2017). FOXN1 deficient nude severe combined  

immunodeficiency. Orphanet Journal of Rare Diseases, 12(1), 6. 

Rozek, L. S., Schmit, S. L., Greenson, J. K., Tomsho, L. P., Rennert, H. S., Rennert, G., 

& Gruber, S. B. (2016). Tumor-Infiltrating Lymphocytes , Crohn ’ s-Like 

Lymphoid Reaction , and Survival From Colorectal Cancer. Journal of the  

National Cancer Institute, 108(8), 1–8.  

Russell, Stephen J; Peng, Kah-Whye and Bell, J. C. (2012). Oncolytic Virotherapy. 

Nature Biotechnology, 30(7), 658–670.  

Salama, P., Phillips, M., Platell, C., & Iacopetta, B. (2011). Low expression of Granzyme 

B in colorectal cancer is associated with signs of early metastastic invasion. 

Histopathology, 59(2), 207–215. 

© C
OPYRIG

HT U
PM



176 
 

Salim, L., Mohan, S., Othman, R., Abdelwahab, S., Kamalidehghan, B., Sheikh, B., &  

Ibrahim, M. (2013). Thymoquinone induces mitochondria-mediated apoptosis in 

acute lymphoblastic leukaemia in vitro. Molecules, 18(9), 11219-11240. 

Santarpia, L. L., Lippman, S., & El-Naggar, A. (2012). Targeting the Mitogen-Activated 

Protein Kinase RAS-RAF Signaling Pathway in Cancer Therapy. Expert Opinion 

on Therapeutic Targets, 16(1), 103–119. 

Santry, L. A., McAusland, T. M., Susta, L., Wood, G. A., Major, P. P., Petrik, J. J., ... &  

Wootton, S. K. (2018). Production and purification of high-titer Newcastle disease 

virus for use in preclinical mouse models of cancer. Molecular Therapy-Methods 

& Clinical Development, 9, 181-191. 

 Schaap-Nutt, A., D'Angelo, C., Scull, M. A., Amaro-Carambot, E., Nishio, M., Pickles, 

R. J., ... & Schmidt, A. C. (2010). Human parainfluenza virus type 2 V protein 

inhibits interferon production and signaling and is required for replication in non-

human primates. Virology, 397(2), 285-298. 

Schirrmacher, V. (2017). Immunobiology of newcastle disease virus and its use for 

prophylactic vaccination in poultry and as adjuvant for therapeutic vaccination in 

cancer patients. International Journal of Molecular Sciences, 18(5). 

Schlag, P., Manasterski, M., Gerneth, T., Hohenberger, P., Dueck, M., Herfarth, C., ... &  

Schirrmacher, V. (1992). Active specific immunotherapy with Newcastle-

diseasevirus-modified autologous tumor cells following resection of liver 

metastases in colorectal cancer. Cancer Immunology, Immunotherapy, 35(5), 325-

330. 

 

Scott, A. J., Lieu, C. H., & Messersmith, W. A. (2016). Therapeutic approaches to RAS  

mutation. Cancer Journal (Sudbury, Mass.), 22(3), 165. 

Schrag, D., Weiser, M. R., Goodman, K. A., Gon̈en, M., Hollywood, E., Cercek, A., … 

Saltz, L. B. (2014). Neoadjuvant Chemotherapy Without Routine Use of Radiation 

Therapy for Patients With Locally Advanced Rectal Cancer: A Pilot Trial. Journal 

of Clinical Oncology, 32(6), 513–518. 

Shi, T., Gao, M., He, M., Yue, F., Zhao, Y., Sun, M., ... & Chen, L. (2019). 5-FU 

preferably induces apoptosis in BRAF V600E colorectal cancer cells via 

downregulation of Bcl-x L. Molecular and Cellular Biochemistry, 1-8.  

Shussman, N., & Wexner, S. D. (2014). Colorectal polyps and polyposis syndromes.  

Gastroenterology Report, 2(1), 1-15. 

Sinicrope, F. A., Rego, R. L., Foster, N. R., Thibodeau, S. N., Alberts, R., Windschitl, 

H. E., & Sargent, D. J. (2010). Proapoptotic Bad and Bid Protein Expression 

Predict Survival in Stages II and III Colon Cancers. Clinical Cancer Research, 

14(13), 4128–4133.  

 

 

© C
OPYRIG

HT U
PM



177 
 

Sivagami, G., Vinothkumar, R., Preethy, C. P., Riyasdeen, A., Akbarsha, M. A., Menon, 

V. P., & Nalini, N. (2012). Role of hesperetin (a natural flavonoid) and its analogue 

on apoptosis in HT-29 human colon adenocarcinoma cell line - A comparative 

study. Food and Chemical Toxicology, 50(3–4), 660–671. 

Skonieczna, M., Hejmo, T., Poterala-Hejmo, A., Cieslar-Pobuda, A., & Buldak, R. J. 

(2017). NADPH oxidases: insights into selected functions and mechanisms of 

action in cancer and stem cells. Oxidative medicine and cellular longevity, 2017.  

Song, K. Y., Wong, J., Gonzalez, L., Sheng, G., Zamarin, D., & Fong, Y. (2010). 

Antitumor efficacy of viral therapy using genetically engineered Newcastle disease 

virus (NDV(F33a)-GFP) for peritoneally disseminated gastric cancer. Journal of 

Molecular Medicine (Berl), 88(6), 589–596. 

Spiering, M. J. (2015). Primer on the immune system. Alcohol Research: Current  

Reviews, 37(2), 171. 

 

Stanley, M. (2017). Tumour virus vaccines: hepatitis B virus and human papillomavirus.  

Philosophical Transactions of the Royal Society B: Biological Sciences, 

372(1732), 20160268. 

 

Steglich, C., Grund, C., Ramp, K., Breithaupt, A., Höper, D., Keil, G., ... & Römer- 

Oberdörfer, A. (2013). Chimeric newcastle disease virus protects chickens against 

avian influenza in the presence of maternally derived NDV immunity. PLoS One, 

8(9), e72530. 

 

Stintzing, S. (2014). Management of colorectal cancer. F1000Prime Reports, 

6(November).  

Sträter, J., Herter, I., Merkel, G., Hinz, U., Weitz, J., & Möller, P. (2010). Expression 

and prognostic significance of APAF-1, caspase-8 and caspase-9 in stage II/III 

colon carcinoma: Caspase-8 and caspase-9 is associated with poor prognosis. 

International Journal of Cancer, 127(4), 873–880. 

Straus, D. S. (2013). TNFα and IL-17 cooperatively stimulate glucose metabolism and 

growth factor production in human colorectal cancer cells. Molecular 

cancer, 12(1), 78. 

Sun, J. C., Ugolini, S., & Vivier, E. (2014). Immunological memory within the innate  

immune system. The EMBO Journal, 33(12), 1295-1303. 

 

Sun, Y., Yu, S., Ding, N., Meng, C., Meng, S., Zhang, S., ... & Song, C. (2014).  

Autophagy benefits the replication of Newcastle disease virus in chicken cells and 

tissues. Journal of Virology, 88(1), 525-537. 

Sveen, A., Bruun, J., Eide, P. W., Eilertsen, I. A., Ramirez, L., Arjama, M., … Lothe, R. 

A. (2018). Colorectal Cancer Consensus Molecular Subtypes Translated to 

Preclinical Models Uncover Potentially Targetable Cancer Cell Dependencies. 

Clinical Cancer Research, 24(4), 794–807.  

 

© C
OPYRIG

HT U
PM



178 
 

Tait, S. W., & Green, D. R. (2013). Mitochondrial regulation of cell death. Cold Spring  

Harbor Perspectives in Biology, 5(9), a008706. 

 

Takenaka, M., Seki, N., Toh, U., Hattori, S., Kawahara, A., Yamaguchi, T., ... &  

Iwakuma, N. (2013). FOXP3 expression in tumor cells and tumor-infiltrating 

lymphocytes is associated with breast cancer prognosis. Molecular and Clinical 

Oncology, 1(4), 625-632. 

 Tan, C., & Du, X. (2012). KRAS mutation testing in metastatic colorectal cancer. World 

Journal of Gastroenterology, 18(37), 5171–5180. 

Tarasova, I. A., Tereshkova, A. V., Lobas, A. A., Solovyeva, E. M., Sidorenko, A. S.,  

Gorshkov, V., ... & Moshkovskii, S. A. (2018). Comparative proteomics as a tool 

for identifying specific alterations within interferon response pathways in human 

glioblastoma multiforme cells. Oncotarget, 9(2), 1785. 

 

Taylor, E. S., McCall, J. L., Girardin, A., Munro, F. M., Black, M. A., & Kemp, R. A.  

(2016). Functional impairment of infiltrating T cells in human colorectal 

cancer. Oncoimmunology, 5(11), 1-8. 

 

Teixeira, G., Szyndralewiez, C., Molango, S., Carnesecchi, S., Heitz, F., Wiesel, P., &  

Wood, J. M. (2017). Therapeutic potential of NADPH oxidase 1/4 

inhibitors. British Journal of Pharmacology, 174(12), 1647-1669. 

 

 Teng, T. S., Ji, A. L., Ji, X. Y., & Li, Y. Z. (2017). Neutrophils and immunity: From 

bactericidal action to being conquered. Journal of Immunology Research, 2017.  

Terracina, K. P., Aoyagi, T., Huang, W. C., Nagahashi, M., Yamada, A., Aoki, K., &  

Takabe, K. (2015). Development of a metastatic murine colon cancer model. 

Journal of Surgical Research, 199(1), 106-114. 

 

Thanki, K., Nicholls, M. E., Gajjar, A., Senagore, A. J., Qiu, S., Szabo, C., ... & Chao,  

C. (2017). Consensus molecular subtypes of colorectal cancer and their clinical 

implications. International Biological and Biomedical Journal, 3(3), 105. 

 

Thomson, A. (2015). The Immune System. JAMA Patient Page, 313(16), 1686.  

Tobelaim, W. S., Beaurivage, C., Champagne, A., Pomerleau, V., Simoneau, A., 

Chababi, W., … Saucier, C. (2015). Tumour-promoting role of SOCS1 in 

colorectal cancer cells. Scientific Reports, 5, 1–13.  

Torre, L. A., Bray, F., Siegel, R. L., Ferlay, J., Lortet-tieulent, J., & Jemal, A. (2015). 

Global Cancer Statistics, 2012. CA: A Cancer Journal of Clinicians., 65(2), 87–

108. 

Toth, K., & Wold, W. S. (2010). Increasing the efficacy of oncolytic adenovirus vectors.  

Viruses, 2(9), 1844-1866. 

Troiani, T., Napolitano, S., Della Corte, C. M., Martini, G., Martinelli, E., Morgillo, F.,  

& Ciardiello, F. (2016). Therapeutic value of EGFR inhibition in CRC and 

NSCLC: 15 years of clinical evidence. ESMO open, 1(5), e000088. 

© C
OPYRIG

HT U
PM



179 
 

 Tsai, H. J., Hsieh, M. Y., Tsai, Y. C., Liu, Z. Y., Hsieh, H. Y., Lee, C. M., … Huang, C. 

T. (2014). Liver function tests may be useful tools for advanced cancer patient 

care: A preliminary single-center result. Kaohsiung Journal of Medical Sciences, 

30(3), 146–152.  

Tsai, Y. J., Lin, J. K., Chen, W. S., Jiang, J. K., Teng, H. W., Yen, C. C., … Yang, S. H. 

(2016). Adjuvant FOLFOX treatment for stage III colon cancer: how many cycles 

are enough? SpringerPlus, 5(1), 3–9. 

Tugues, S., Burkhard, S. H., Ohs, I., Vrohlings, M., Nussbaum, K., Vom Berg, J., … 

Becher, B. (2015). New insights into IL-12-mediated tumor suppression. Cell 

Death and Differentiation, 22(2), 237–246. 

Turnbull, S., West, E., Scott, K., Appleton, E., Melcher, A., & Ralph, C. (2015).  

Evidence for oncolytic virotherapy: where have we got to and where are we going?. 

Viruses, 7(12), 6291-6312. 

 

Turner, N. D., & Lloyd, S. K. (2017). Association between red meat consumption and  

colon cancer: A systematic review of experimental results. Experimental Biology 

and Medicine, 242(8), 813-839. 

 

Uzelac, B., Janošević, D., & Budimir, S. (2018). In Situ Detection of Programmed Cell  

Death in Senescing Nicotiana tabacum Leaves Using TUNEL Assay. Plant 

Senescence, 267-282. 

 

Valastyan, S., & Weinberg, R. A. (2011). Tumor metastasis: Molecular insights and 

evolving paradigms. Cell, 147(2), 275–292.  

Van den Bulk, J., Verdegaal, E. M. E., & De Miranda, N. F. C. C. (2018). Cancer 

immunotherapy: broadening the scope of targetable tumours. Open Biology, 8(6), 

1–10.  

van Houdt, W. J., Hoogwater, F. J. H., de Bruijn, M. T., Emmink, B. L., Nijkamp, M. 

W., Raats, D. A. E., … Kranenburg, O. (2010). Oncogenic KRAS Desensitizes 

Colorectal Tumor Cells to Epidermal Growth Factor Receptor Inhibition and 

Activation. Neoplasia, 12(6), 443-IN2.  

Veettil, S. K., Lim, K. G., Chaiyakunapruk, N., Ching, S. M., & Abu Hassan, M. R. 

(2017). Colorectal cancer in Malaysia: Its burden and implications for a 

multiethnic country. Asian Journal of Surgery, 40(6), 481–489.  

Verhoeckx, K., Cotter, P., López-Expósito, I., Kleiveland, C., Lea, T., Mackie, A., 

Requena, T., Swiatecka, D., Wichers, H. (2015). The Impact of Food Bioactives 

on Health: In Vitro and Ex Vivo Models. 293-304. 

Vigil, A., Martinez, O., Chua, M. A., & García-Sastre, A. (2008). Recombinant 

Newcastle disease virus as a vaccine vector for cancer therapy. Molecular Therapy, 

16(11), 1883–1890.  

Vijayvergia, N., & Denlinger, C. S. (2015). Lifestyle factors in cancer survivorship: 

Where we are and where we are headed. Journal of Personalized Medicine, 5(3), 

243–263. 

© C
OPYRIG

HT U
PM



180 
 

Vinson, K. E., George, D. C., Fender, A. W., Bertrand, F. E., & Sigounas, G. (2016). 

The Notch pathway in colorectal cancer. International Journal of Cancer, 138(8), 

1835-1842.  

Vivier, E., Raulet, D. H., Moretta, A., Caligiuri, M. A., Zitvogel, L., Lanier, L. L., … 

Ugolini, S. (2011). Innate or Adaptive Immunity? The Example of Natural Killer 

Cells. Science, 331(6013), 44–49.  

Waluga, M., Zorniak, M., Fichna, J., Kukla, M., & Hartleb, M. (2018). Pharmacological  

and dietary factors in prevention of colorectal cancer. Journal of Physiology and 

Pharmacology, 69(3). 

Wang, L., Luo, H.-S., & Xia, H. (2009). Sodium butyrate induces human colon 

carcinoma HT-29 cell apoptosis through a mitochondrial pathway. The Journal of 

International Medical Research, 37(3), 803–811. 

Wang, Y., Wang, R., Li, Y., Sun, Y., Song, C., Zhan, Y., ... & Ding, C. (2018). Newcastle 

disease virus induces G0/G1 cell cycle arrest in asynchronously growing 

cells. Virology, 520, 67-74.  

Wang, Y., Yu, W., Huo, N., Wang, W., Guo, Y., Wei, Q., … Xiao, S. (2017). 

Comprehensive analysis of amino acid sequence diversity at the F protein cleavage 

site of Newcastle disease virus in fusogenic activity. PLoS ONE, (9), 1-17. 

Warrington, R., Watson, W., Kim, H. L., & Antonetti, F. (2011). An introduction to 

immunology and immunopathology. Allergy, Asthma & Clinical Immunology, 

7(Suppl 1), 1–8. 

Waters, R. S., Perry, J. S., Han, S., Bielekova, B., & Gedeon, T. (2017). The effects of  

interleukin-2 on immune response regulation. Mathematical Medicine and 

Biology: A Journal of the IMA, 35(1), 79-119. 

Wong, R. S. (2011). Apoptosis in cancer: from pathogenesis to treatment. Journal of 

Experimental & Clinical Cancer Research, 30(1), 87.  

Wood, P. J. (2012). Immunological response to infection: Inflammatory and adaptive 

immune responses. Anaesthesia and Intensive Care Medicine, 13(6), 269–272.  

Wu, Y., He, J., An, Y., Wang, X., Liu, Y., Yan, S., … Wang, W. (2016). Recombinant 

Newcastle disease virus (NDV/Anh-IL-2) expressing human IL-2 as a potential 

candidate for suppresses growth of hepatoma therapy. Journal of Pharmacological 

Sciences, 132(1), 24–30. 

Yaghchi, C. A., Zhang, Z., Alusi, G., Lemoine, N. R., & Wang, Y. (2015). Vaccinia  

virus, a promising new therapeutic agent for pancreatic cancer. Immunotherapy, 

7(12), 1249-1258. 

 

Yang, V. W. (2011). An update on the biology of RAS/RAF mutations in colorectal  

cancer. Current Colorectal Cancer Reports, 7(2), 113-120. 

Yang, Y. (2015). Cancer immunotherapy: Harnessing the immune system to battle 

cancer. Journal of Clinical Investigation, 125(9), 3335–3337. 

© C
OPYRIG

HT U
PM



181 
 

Yeap, S. K., Abu, N., Mohamad, N. E., Beh, B. K., Ho, W. Y., Ebrahimi, S., ... &  

Alitheen, N. B. (2015). Chemopreventive and immunomodulatory effects of 

Murraya koenigii aqueous extract on 4T1 breast cancer cell-challenged mice. BMC 

Complementary and Alternative Medicine, 15(1), 306. 

 Yuan, S., & Akey, C. W. (2013). Apoptosome structure, assembly, and procaspase 

activation. Structure, 21(4), 501-515. 

Yue, T., Zheng, X., Dou, Y., Zheng, X., Sun, R., Tian, Z., & Wei, H. (2016). Interleukin 

12 shows a better curative effect on lung cancer than paclitaxel and cisplatin 

doublet chemotherapy. BMC Cancer, 16(1), 1–13. 

Yurchenko, K. S., Zhou, P., Kovner, A. V., Zavjalov, E. L., Shestopalova, L. V., & 

Shestopalov, A. M. (2018). Oncolytic effect of wild-type Newcastle disease virus 

isolates in cancer cell lines in vitro and in vivo on xenograft model. PloS 

ONE, 13(4), e0195425. 

Zakay-Rones, Z., Tayeb, S., & Panet, A. (2015). Therapeutic potential of oncolytic 

Newcastle disease virus a critical review. Oncolytic Virotherapy, (March), 49.  

Zamarin, D., & Palese, P. (2012). Oncolytic Newcastle disease virus for cancer therapy:  

old challenges and new directions. Future Microbiology, 7(3), 347-367. 

 

Zargarian, S., Shlomovitz, I., Erlich, Z., Hourizadeh, A., Ofir-Birin, Y., Croker, B. A.,  

... & Gerlic, M. (2017). Phosphatidylserine externalization,“necroptotic bodies” 

release, and phagocytosis during necroptosis. PLoS Biology, 15(6), e2002711. 

Zhang, L., Steele, M. B., Jenks, N., Grell, J., Suksanpaisan, L., Naik, S., ... & Peng, K.  

W. (2016). Safety studies in tumor and non-tumor-bearing mice in support of 

clinical trials using oncolytic VSV-IFNβ-NIS. Human Gene Therapy Clinical 

Development, 27(3), 111-122. 

Zhang, Y., Li, B., Ji, Z. Z., & Zheng, P. S. (2010). Notch1 regulates the growth of human  

colon cancers. Cancer, 116(22), 5207-5218. 

 

Zhao, B., Wang, L., Qiu, H., Zhang, M., Sun, L., & Peng, P. (2017). Mechanisms of 

resistance to anti-EGFR therapy in colorectal cancer. Oncotarget, 8(3), 3980–

4000. 

Zhao, W., Zhang, Z., Zsak, L., & Yu, Q. (2015). P and M gene junction is the optimal 

insertion site in Newcastle disease virus vaccine vector for foreign gene 

expression. Journal of General Virology, 96(1), 40–45. 

Zheng, Y. Q., Naguib, Y. W., Dong, Y., Shi, Y. C., Bou, S., & Cui, Z. (2015).  

Applications of bacillus Calmette–Guerin and recombinant bacillus Calmette–

Guerin in vaccine development and tumor immunotherapy. Expert Review of 

Vaccines, 14(9), 1255-1275. 

 

Zhiqiang, F., Jie, C., Yuqiang, N., Chenghua, G., Hong, W., Zheng, S., ... & DeJian, Z.  

(2019). Analysis of population‐based colorectal cancer screening in Guangzhou, 

2011‐2015. Cancer Medicine. 

© C
OPYRIG

HT U
PM




