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Abstract  

Colorectal cancer is considering a communal health problem and in the whole world, its number is third in all 

cancers that were diagnosed. It causes a significant burden in terms of sickness and death with the estimation of 

seven lakhs annual deaths. In many countries of the world western way of life is rapidly adopted that is a well-

debated factor for colorectal cancer and in term of primary preventive measures, it could be besieged. 

Comparatively slow advancement of this cancer allows severe reduction of occurrence and death rate with the 

help of secondary prevention. These facts motivate primary care physicians to play a key role in health plans 

that improve prevention and rapid diagnosis. In ancient years, the targeted therapies with combinational 

treatment have proven to be very effective for specific colorectal cancer patients. These therapies are epidermal 

growth factor, receptor inhibitor, and growth factor. As the advancements in clinic and science have visible that 

give new treatment options for metastatic colorectal cancer, the five-year existence rate is still fourteen percent 

low. But in other subtypes of colorectal cancer, the results may not be successful and not highly explored. We 

can reduce side effects and make the treatment effect by using alternative therapies instead of traditional 

therapies such as anticancer drugs, probiotics, etc. Herein, some major topics related to CRC in recent literature 

have been reviewed, to acknowledge its malignancy, risk, and defensive factors, along with the screening 

methodologies. Moreover, we also debate over preventive as well as screening strategies to fight against CRC. 
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1. Introduction 

The second leading cause of colorectal cancer is colorectal cancer that is the third most commonly diagnosed 

cancer in the united states. Fifty-five thousand people die because of colorectal cancer and one lakh thirty-four 

thousand new cases are reported in 1996. If a colorectal cancer diagnosis is delayed, then malpractice action 

medical may result. Inactive lifestyle, extreme alcohol consumption, a diet low in fiber and high in saturated fat, 

genetic conditions, family history & older age are the risks for colorectal cancer. Around of these risk factors 

such as proceeding age cannot be altered and other risk factors such as a diet that require enormous and lasting 

communal educational plans to change. Through proper screening and investigation colorectal cancer could be 

greatly reduced as many people died and developing colorectal cancer collected by evidence in recent years. 

Cost-effectiveness of various test plans, who should be tested, how regularly they should be performed are some 

uncertainties in the selection of screening and investigation test. To assess the indication on screening and 

investigation of colorectal cancer and to create proper rules for clinical practice American Gastroenterological 

Association (AGA) is contracted by a federal agency for Health Care Policy & Research in 1994 as colorectal 

cancer screening rate is very low according to this evidence Society of American Gastrointestinal Endoscopic 

Surgeons, American College of Gastroenterology & American society of colon and Rectal Surgeon are the 

groups of the organization besides of AGA based on which AGA produce this document.  In countries 

undergoing rapid economic and societal changes together with countries having western lifestyle colorectal 

cancer is considered one of the strongest markers of the cancer transition by replacing infection-related cancers 

and the high-income countries already often found it [1–3]. it (M. M. Center and his colleagues 2009; Bosetti 

and his colleagues 2011; Stewart, Wild, and (Eds) 2014). Mainly in South America, Eastern Europe & Asia that 

are the HDI (medium-to-high) countries where the occurrence and death rate by colorectal cancer now detected 

rapidly [1]. Where as in highest index HDI countries the occurrence and death rates by colorectal cancer have 

been alleviating or decreasing. The highest index HDI countries are several western Europe, New Zealand, 

Australia & the USA [1]. The main reason for the decrease in the occurrence rate in these countries is 

prevention through polypectomy and the increase in the early detection when the ill signs are reflected. 

Chemotherapy, radiotherapy & perfection in perioperative care are the main factors that decrease the occurrence 

of disease. These factors play a uniform role in decreasing the death rate of colorectal cancer in most income 

settings [4,5].  It is expected that the global load of colorectal cancer is increased by sixty percent given the 

sequential outlines and demographic plans more than 1.1 million cancer death by 2030 and 2.2 million novel 

cases [6]. The evolution of colorectal cancer from a worldwide vantage point is consequently overbearing by 

understanding its existing pattern. In Colorectal cancer occurrence and death, we define geographical variation 

in this study although in one hundred and eighty-four countries it was defined, and time tends in thirty-seven 

countries. By linking the conclusions to future diagnoses, the problem can be dropped through cancer treatment 

and care. The worldwide occurrence and death rates of colorectal cancer for men are higher than for women. For 

everyone lac population, there are twenty-one new cases and ten deaths for men as compared to seventeen new 

cases and nine deaths for women. Colorectal cancer secured the third rank in occurrence for men and it ranked 
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second for women, men have lung and prostate cancer and women commonly have breast cancer [7,8]. The 

geographical discrepancy of colorectal cancer occurrence is above ten folds in the whole world [9]. If there is 

one lakh population then the occurrence rate of colorectal cancer for men is 44.8 and for women, it is 32.2 based 

on the age standardization and it is also observed that the New Zealand & Australia have highest occurrence 

rates of colorectal cancer and after these North America and Europe have high rates. In Africa the occurrence 

rate is low and it is 3.0 for women and 3.5 for men if we have a one lac population estimated in Western Africa 

[8–10].  Before the fourth era of life, the occurrence of colorectal cases fairly infrequently increases with age 

[8,9]. That is the main reason the people having age more than fifty years targeted with screening programs. 

People having ages between forty to forty-four have an alarming increase in the occurrence rate according to the 

current study and this lower age is the warning reflection of suggested screening [11,12]. In economically 

developed countries, the death is gradually decreased whereas in developing countries the death rate is either 

alleviating or constant [8,13]. These all, for example, routine risk factors, availability & proper care show the 

diversity in services of screening [13]. In Middle West Africa highest death ratio is seen while according to the 

report the highest death ratio is found in Central-Eastern Europe [8,14].  We collect all the conversant data on 

the recent colorectal cancer medicinal literature and intended to make a description review literature in that 

study. Delivering accessible data to primary care physicians & gastroenterologists after recapping it is the main 

objective for a well considerate of the recent evidence with a complete circumstantial. 

2. Sources and Methodology 

This literature consists of a diligent review-writing led through the hunt of specific keywords in digital 

databases, including PubMed, Google Researcher, Elsevier, Scopus, and Web of Science. Keywords used in this 

review are Colorectal Cancer; Apoptosis; Cancer Treatment; Medicinal Plants; ncRNA; microbiota; biomarkers; 

gene-expression profiling; agarose microbeads; metal-based drugs; probiotics; functional food; anti-

inflammatories. Many latest articles were decided after the separation and evaluation through the association of 

the above keywords. These relevant kinds of literature were based on distinct criteria including CRC, diagnosis, 

biomarkers, recent treatments, prevention, etc. 

2.1 Origins of CRC  

Many inherent and extrinsic factors are involved in the initiation of colorectal cancer.  Long-lasting 

inflammation, exposure of alleles connected with family history, pre-existing mutations & accretion of novel 

mutations are some of the factors labeled in Figure 1. In the pathogenesis of colorectal cancer family history is 

not elaborated because the majority of colorectal cancers are irregular about seventy-five percent [15]. TP53 

(tumor protein 53), KRAS (Kristen‟s rat sarcoma) & APC (adenomatous polyposis coli) are the oncogenes and 

the genes that suppress tumor and cause communal mutation which involve irregular colorectal cancer cases 

sixty percent, forty-three percent & eighty-one percent correspondingly [16]. In the pathogenesis of colorectal 

cancer, the role of genetic variations has been widely studied [17–19]. Most mutations act in a particular order 

that includes colorectal cancer, to an adenoma, it defines the development of normal intestinal epithelia by 

controlling adenoma-carcinoma sequence, ultimate metastatic tumor & aggressive carcinoma also included in 

these mutations. 
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Figure 1: Intrinsic and extrinsic factors contributing to the pathogenesis of colorectal cancer (CRC). 

Round about ten to thirty percent of colorectal cancer are concerned with family history [20,21]. FAP (Familiar 

adenomatous polyposis) & Lynch syndrome that is the colorectal cancer of hereditary nonpolyposis are 

examples of the most frequent disorders of congenital colorectal cancer having cases of two to four percent & 

one percent accordingly [20]. The inflammation that is pre-existed usually does not develop ninety-six percent 

of all colorectal cancers while some inflammations play their role in the development of colorectal cancer such 

as long-lasting inflammation, the inflammations that elicit tumor, TME (tumor microenvironment) & immune 

cells that are partly adapted, mainly by seeing their interaction with gut dysbiosis we can understand their action 

[22–27]. Cancer that is associated with colitis known as CAC can be considered by its interference with 

inflammation and it is a specific set of colorectal cancer and for all colorectal cancer, it contributes about one to 

two percent [28]. Severe inflammation in the small intestine or colon or both caused origination of CAC, severe 

inflammation of colon occurs in CD (Crohn‟s disease) and severe inflammation of small intestine occur in UC 

(ulcerative colitis) when immune cells activate excessively then they enrolled in the production of inflammatory 

cytokines and the basic cytokines that involve in the spreading of inflammatory environment that may be a 

premalignant environment are IL-23, IL-17, IL-16 & TNF [29]. The genes that control immune activation and 

subsequent responses produce mutation that involves in IBD (Inflammatory bowel disease, the factors that 

regulate ER stress involve TNFSF 15, IL12B, IL10, TNFSF8, IL7R, JAK2, IL2 & DENND1B and those that 

regulate the transport of organic ions are SCL11A1 and those that transfer bile, salt & glucose are SLC9A4, 

XBP1 & SCL11A [30]. Microenvironment that shows inflammatory action is exhibited by both CRC & CAC, 

but it appears to be very difficult in which inflammation & tumorigenesis happen. Most of the inflammations 

follow tumorigenesis in colorectal cancer. tumor development is initiated by the environmental factors that 

cause mutation in colorectal cancer and the further DNA damage produced as the reaction of oxygen and 

nitrogen species occur and these damages are caused by the inflammatory cell‟s activation [29,31]. Additionally, 

tumorigenesis is led by inflammation in CAC. The release of proinflammatory cytokines & immune cell 

activation induces inflammation that further led to the induction of mutation and damage of DNA in CAC [29]. 

CAC & CRC both have similarities in their mutation, but these mutations have a difference in timing and order, 

in colorectal cancer early APC & late APC displayed these mutations on the other hand in CAC early TP53 & 

late APC describe these mutations. The inflammation that elicits tumor is the main contributor to colorectal 

cancer, inactivation of APC that cause loss of the function of normal barrier that derives the tumor formation 
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[22]. 

2.2 Epidemiology 

Colorectal cancer is worldwide most communal cancer and each year it diagnoses novel cases in million about 

one or two million that‟s why colorectal cancer has 3rd rank for its communality and seven lakh deaths make it 

rank 4th for its common source of death, only liver, lung & stomach cancers can be exceeded. If we talk about 

gender about nine percent of melanoma is caused by colorectal cancer in females and males, it is ten percent 

[32]. Per annum, two lakhs of novel cases describe that the occurrence of colorectal cancer has been mounted 

and its increase started from 1990 to 2012. The percentage of many cases that are detected in Western countries 

is fifty-five percent and in the previous few years as certain countries have rapid advancement there seen a 

variation in this propensity [33]. In 2010 thirty-three percent of deaths occur in Western countries across the 

world all because of the signs of progress about colorectal cancer that are made in the health system and 

advancement in the plans of screening [34]. In 2016 the death rate due to colorectal cancer is 49,190 and the 

new cases reported are 134,490 all these cases and death rates make 2016 not exciting.     

2.3 Etiology 

When a mutation occurs in a particular gene it triggers the onset of colorectal cancer as we see in other types of 

cancer. Within oncogenes, those mutations may appear and may be in the genes that suppress tumor & in the 

DNA repair mechanism gene [35]. Colorectal cancer cause mutation and on this basis, we can say that it is 

widespread, have a family history & is genetically inherited. During the lifetime, the syndromes that are 

inherited are not caused by point mutations these mutations have their effects on progenies of individual cells or 

these cells themselves. The cause of sporadic cancer is point mutation and in all colorectal cancer, its percentage 

is seventy. Molecular pathogenesis is heterogenous for irregular distortion the reason behind this heterogenicity 

is that the genes that are targeted by mutations are dissimilar [35]. The definite series of transmutations are 

followed by colorectal cancer cases of about seventy percent that are then decoded in a definite morphological 

sequence, the finishing point of this sequence is a carcinoma stage, and its starting point is adenoma formation.  

1st transmutation happens in APC (Adenomatous-polyposis-coli), which is a tumor that suppresses gene, 

activating the development of adenomas that show no malignancy, comes under the term polyps. Almost all 

adenomas adenoma of about fifteen percent are likely to be encouraged a stage within ten years that stage is 

carcinoma. These APC mutations are monitored through alterations in DCC and KRAS & finally TP53 [35]. 

Inherited cancers involve only five percent as compared to all colorectal cancer.  cancers of this type may be 

triggered through the genetic transformations which upset one of all alleles of genes that are mutated, which 

means that point mutation within another allele may cause the phantom of cancer cell, afterward, the state of 

carcinoma. For a generation of a more precise organization of the inherited malignancies, 2 groups, i.e., 

polyposis & non-polyposis types, have been recognized. FAP is included in the polyposis variation mostly that 

is categorized through the development of manifold potentially colonel malignant polyps [36]. HNPCC 

(Hereditary-non-polyposis-CRC) is connected through transmutations that occur in the mechanisms of DNA 

repair. Lynch syndrome is included in the Chief sources of HNPCC which alteration is occurring through 

inherited transformations even alteration in only one allele that is programmed the repairing proteins of DNA 
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like PMS2, PMS1, MLH6, MLH1, and MSH2.  The most common disorder in a group of HNPCC is lynching 

syndrome and accounts for 2 to 3 percent of all the CRC cases [36,37]. CRC that includes family history is 

twenty-five percent of total cases of CRC & it is similarly triggered by the inherited transmutations, though not 

categorized as the inherited tumors per se as they may not be incorporated in any variant of inherited cancer 

[20]. 

2.4 Molecular Pathways of Colorectal Cancer 

An imperative feature OF colorectal cancer is Genomic variability. The mechanisms of the pathogen are a 

source of the condition that can be incorporated in 3 different paths, viz. CIMP (CpG-island-methylator-

phenotype), microsatellite-Instability (MSI) & CIN (chromosomal-instability). The CIN path, also measured as 

a classical path because it characterizes the reason of 80–85 percent of all the cases of CRC [38], is considered 

by disparities in chromosome number, so important to aneuploidy lumps along with heterozygosity (LOH) loss. 

The underlying mechanisms of CIN comprise changes in segregation of chromosomes, dysfunction of the 

telomere, and response to DNA injury, which disturb crucial genes included within the preservation of cell job 

that is precise, like PI3K, APC, TP53, and KRAS among the others. Mutations in APC of cause beta-catenin 

translocation to the nucleus as well as drive transcription of certain genes concerned in invasion and 

tumorigenesis. Lastly, function loss changes in TP53 that encode the p53, checkpoint of the chief cycle of the 

cell, the foundation of an unrestrained entrance in the cell cycle [39]. Mutated genes in tumors with MSI contain 

PMS2, MLH1, MSH6, PMS1, and MSH2 (Boland and Goel 2010). Generally, tumors of MSI have an improved 

prognosis as compared to sporadic tumors [40]. Generally, tumors of MSI have an improved prognosis as 

compared to sporadic tumors [41]. Of 39 epigenetics and Genetics are not special in CRC, and they both 

collaborate in progress, with greater methylation measures than point mutations normally present [42]. An 

illustration of mutual consequence of epigenetics, as well as genetics developmental scanner of CRC, is the 

manifestation of BRAF transformation and MSI in numerous CIMP cancers [43]. 

2.5 RISK DYNAMICS 

The chance for emergent CRC may be augmented by both the acquired/environmental and genetic factors. 

Though the influence of genetic predisposition in a person is far greater as compared to acquired causes 

influence, massive mainstream of CRC cases might be prohibited through alterations in factors of ecology [44]–

[46]. The constructive method of cataloging CRC factors of hazard is the isolation of those that spot screening 

mentions from the ones which did not. Transmissible disorders, bowel diseases of inflammation, and family 

history are the major risk factors that disturb screening recommendations [47]. Practically, factors of risk, by 

which screening isn‟t disturbed, are primary preventive schemes aim [44]. Hereditary CRC disorders include 

frequent precise genetic syndromes which are related to the advancement of CRC, overall including 

approximately 10 percent cases of CRC.  A key common kind is heritable-non-polyposis colorectal cancer that 

allegedly includes merely two to five percent of CRC cases [48,49]. Clan history, additionally, to inherent 

diseases so far identified, establishes very noteworthy risk factor to developed CRC, seems to include up to 25 

percent cases. Though the under observation mechanisms are not understood completely, studies reveal that 

persons with first-degree family associates identified with colorectal cancer have 2-3 times more chances of 
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CRC development as compared to the universal population [48–51]. Though CRC, when compared with further 

public tumors, comprises a huge percentage of hereditary cases, the sporadic cases are in majority, including up 

to 70 percent. Risk issues concerned in the sporadic syndrome process are mostly acquired or ecological. The 

western way of life, alcohol intake, and smoking, certain nutritive habits, and obesity are amongst the greatest 

risk factors for colorectal cancer. 

2.6 Primary prevention  

Expectedly, a vital etiological colorectal cancer role is ascribed to lifestyle factors, as, mentioned earlier, the 

majority of cases of CRC cannot be linked to family or hereditary aspects [44,45,52]. aspects (Chan and 

Giovannucci 2010; Platz and his colleagues 2000; Bingham and his colleagues 2003). Well-discussed risk 

feature for CRC is Western routine, as researchers readily observed that colorectal cancer occurrence was 

steadily greater in developed countries [52]. The consideration was more reinforced by intensifying prevalence 

in the poorer areas because the western routine was accepted. Food has been a widespread focus for colorectal 

cancer investigation for the previous few eras, together with its possibility as a protective and risk factor. Many 

researchers have claimed protective factors of food higher in fiber, while other readings presenting a decrease in 

colorectal cancer occurrence up to 50 percent. However, many current reports have elevated misgivings about 

this disagreement, which are leaving queries of how defensive nutritional fibers are, exposed for upcoming 

prospective readings to response [53,54]. Several writers have declared defensive vitamin D and calcium role, 

and for the further less verified nutritional factors like omega-3-fatty acids, folate, vitamin B6, magnesium, and 

garlic. While frequent ingesting of fat and red meat has been related to enlarged risk for CRC development [55–

57]. Chubbiness is unswervingly linked to augmented peril for CRC development, together with poorer results 

succeeding analysis. An analysis of the 29 readings reported that every five kg/m2 incremental rise in BMI is 

convoyed by CRC rate increase of 24 percent in males while in females with a percentage of nine  [58]. Relative 

to healthy figure weight, the unvarying bodily bustle is revealed to decrease CRC frequency even further, with 

readings revealing up to twenty to thirty percent lesser developing hazard [59,60]. Alcohol Consumption as a 

threat to colorectal cancer is a provocative matter, particularly while mentioning moderate or light intake, 

however, studies steadily reported more peril of development of colorectal tumor amongst persons with modest 

to hefty consumption [61]. Smoking of Tobacco is exposed to double the risk of colon tumor diagnosis as well 

as to consequence to poor results leading to cancer identification, which lead authors for a recommendation of 

more concentrated screening amongst the smokers [44,62]. Though no believed chemo defensive indications 

occur presently, several pharmaceutical representatives have revealed preventive things against CRC. COX-2 

and Aspirin the discriminating inhibitors are amongst the most examined mediators concerning CRC stoppage, 

& their steady usage has publicized the ability to diminish frequency in persons mutually at increased along with 

average menace [63,64]. In the common population, perils from procedure look like overshadow assistances, 

nevertheless several sponsor practice in assured persons at augmented menace for a colorectal lump [65]. 

2.7 Screening/secondary prevention 

Plug that years are taken by maximum colon tumors to grow succeeding Adenoma - Carcinoma sequence - 

certificates decrease the death of CRC via screening, whichever through initial removal and cancer detection 
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and removal or detection of precancerous cuts. Unevenly 3 classes of CRC screening tests are there: endoscopic 

tests, stool-based & imaging. Though stool-based examinations can decrease death rates by initial uncovering of 

the asymptomatic cancerous abrasions, endoscopic tests and imaging are proficient in further diminishing CRC 

prevalence by sensing precancerous imaging as well as cuts. 

2.8 Trials based on stool 

A blood test of Guaiac based on fecal occult Depend upon the alpha-guaiaconic acid characteristics, a 

compound that is phenolic removed from Guaiacum trees, gFOBT (blood test of Guaiac-based on fecal occult) 

may perceive heme incidence (blood hemoglobin) of stool trials. Guaiac paper originates the α-guaiaconic acid 

turned blue after oxidization is the application of hydrogen peroxide. Change into blue color becomes obvious in 

seconds when the reaction is catalyzed by heme (if existing), this reaction normally takes time [66–68]. Most 

often CRC screening across the world is this bio reactive method which is projected as a CRC screening test 

nearly before half-century [68]. gFOBT, unfortunately, bears many disadvantages while it is cost affordable and 

noninvasive. For the observation bias, the interpretation of the result is subjected. Though stern dietary precincts 

which were projected in past appear to be recognized as pointless, any peroxidase may catalyze the reaction, like 

heme present in meat, or false-positive outcomes may clue to needless colonoscopy [66,69]. While large dose 

ascorbic acid ingestion (vitamin C ingestion) false-negative results can occur [70]. For the achievement of 

satisfactory occult blood sensitivity, individuals need to offer 3 serial stool models in addition to dietary 

constraints related to g FOBT preparation [71]. The labors for introduction to the novel as well as greater 

sensitive guaiac-based quizzes lead to lesser specificity are reported by varying specificity & sensitivity among 

studies & the diverse industrialist sorts [72]. As advanced adenoma sensitivity is comparatively low and they do 

not bleed so polyps cannot be finally detected by this examination [73]. 

2.9 Imaging tests  

2.9.1 Double-contrast barium enema 

The colon was studied via X-rays found after transrectal attachment of barium covered on the mucosa as well as 

distending colon with air in double-contrast barium enema (DCBE). The DCBE use has been intensely abridged 

as a new method of imaging now accessible although, it is measured as a benign technique and frequently used 

in preceding. False affirmative consequences may result because of scanty preparation of bowel, the testified 

sensitivity of the DCBE for hefty polyps (> ten mm) is about 50 percent only [74,75]. 

2.9.2 Computed tomographic colonography 

Upon computed tomography construction or MRI of air ballooned colon this technique was described firstly 

greater than twenty-year before and thus offers 2 to 3-dimensional endoluminal descriptions for colon [76,77]. 

For detecting CRC in specificity and sensitivity terms CTC is concluding a novel CTC technique in 

colonoscopy developed though, studies varied the described indicative value of CTC [78]. The overall 

specificity and sensitivity of CTC are lower than colonoscopy values that are 80.3% and 66.8% respectively in a 

recent meta-analysis. This meta-analysis exhibited more specificity or sensitivity (respectively 87.3% or 91.2%) 
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for polyps > 10 mm [79]. CTC requires no sedation and has very little bowel perforation risk seemed that 

patients more preferred it than the colonoscopy technique. variable diagnostic performance occurs when a 

patient is exposed to radioactivity, or a dearth of unvarying approaches, CTC entails supplement colonoscopy 

afterward affirmative consequences on the other hand (to perform excision/biopsy)[78,79]. With an ingested 

contrast agent newer techniques have testified involving laxative-free CTC with the use of “fecal-tagging” 

although, an issue has been needed for violent preparation of bowel [80]. Numerous authors involve in the 

advantages of CTC in the prospective of discerning extracolonic-pathology within the asymptomatic 

individuals, but this dispute is provocative since these discoveries may occasionally lead to needless patient 

concern, costly inquiries as well as overdiagnosis. 

2.9.3 CEE: (Colon capsule endoscopy) 

CCE process for screening of colorectal cancer was firstly announced in the year 2006, approximately 

comprised of engulfing a pill-designed trick that skillfully takes snaps of GIT as it moves from this [81]. Firstly, 

CCE has not gained noteworthy acceptance equally as a screening apparatus for colorectal cancer, largely due to 

its charge and comparatively low analytic value than colonoscopy [82]. Subsequently initiation of 2nd 

generation-CCE (CCE-2) within the year 2009, CCE issue has to turn out to be very widely held in the literature 

of medicine [83]. Testified ordinary specificity & sensitivity for the CCE-2 is correspondingly 86 & 71 percent 

since the year 2012 it has provoked an acceptable method of screening for CRC of Gastrointestinal Endoscopy 

in the culture of Europe [84]. As Paralleled to the colonoscopy, endoscopy could be a slice more desired by the 

patient, however, this method is expensive, shortages expurgation/ surgery capability as well as needs highly 

destructive preparation of the bowel [84,85]. 

3. Endoscopic examinations  

3.1 Flexible sigmoidoscopy/FS  

FS permits the skilled physician to envision the distal GIT up to splenic flexure, with an application of a flexible 

endoscope of 60 cm long [86]. Negligible bowel preparation is needed by FS, with no intake limitations or 

sedation, & may be achieved by non-gastroenterologists (i.e., PCPs) even by skilled fosters. Visibly, this is 

incapable of perceiving lesions in the proximal part of the colon that marks this wanting in the issue of 

sensitivity when compared with the method of the colonoscopy [87]. In a meta-analysis, the FS seemed to 

condense CRC frequency and death among screened persons, by 32 & 50 percent correspondingly [88]. 

3.2 Colonoscopy  

The traditional colonoscopy method provides picturing of complete large bowel & a distal portion of the small 

bowel via application of a flexible endoscope, of length 120 to 160 cm. It also offers the aptitude to expunge or 

biopsy perceived lesions through the same process. Regrettably, it is an expensive and risky method; it also 

entails sedation plus widespread bowel preparation. The reported frequency of chief complications, like 

bleeding or perforation of the bowel, is about 0.1-0.2 percent but could develop expressively higher during 

excisions or surgery performance and in comorbid or elderly patients [89]. 
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4. Prevention:  implementation of screening and pcps function 

This is believed that secondary and primary prevention may meaningfully reduce the burden of CRC. Past spans 

scientific investigation has presented, mentioned earlier, a multiplicity of choices for screening of CRC and 

better consideration of protective and risk factors for CRC development. Regrettably, underutilization of the 

screening, as well as lack of defensive policies, were presented. Certain republics of Europe still have no 

implementation of national programs of mass screening, while less rates of participation have been presented by 

others [90,91]. In the US, there is a noteworthy diminution in incidence & mortality succeeding widespread 

screening operation, however, overall screening application is below the national criteria. Furthermore, it is 

reported uninsured persons in the US and individuals of short socioeconomic or scholastic status express lower 

rates of participation. Furthermore, it is reported uninsured persons in the US and individuals of short 

socioeconomic or scholastic status express lower rates of participation. Many scholars attempted to the 

identification of CRC causes, underutilization of screening, and methods to boost it. Persons, in numerous 

studies, have exposed low consciousness regarding screening of CRC and its prominence by [90], specific 

affected individuals presented little attention in the selection of CRC, while few conveyed faith that colon 

cancer screening concerns high characters of risk along with persons not following the healthier way of life. A 

systematic review by [92], strongly suggestive of how significant public consciousness is for screening of CRC 

contribution was “Presidential Influence”, a term specified to designate the rise in CRC-screening participation 

of USs‟ residents after President of a nation, Ronald Reagan, analyzed with colorectal cancer in the year 1985 

[93]. Parallel reports of the effect of public number declarations on melanoma have been prepared, nonetheless, 

data demonstrated that evidence is given infrequently and in a disorderly manner leads often to diminutive term 

consequences and over- or misutilization of the screening facilities [94,95]. At health-care-systems level, 

possibilities and barriers for augmenting CRC screening participation are further obvious. Numerous studies 

have shown organized-mass-screening-programs efficacy, exclusively while using reminders of the patient. 

Participation frequency has also been seemed to be more enhanced while PCPs are included in the solicitation 

process. Findings from readings have led authors to advocate informational promotions that raise awareness of 

public awareness for screening [96]. Another interesting discovery in the works is “usual-source-of-care” 

patients, which are more probably to be selected for CRC [92]. The supplementary climaxes PCPs reputation as 

well as GPs family in care schemes of modern fitness. The investigation has designated fences on PCPs level, in 

certain cases with troubling discoveries. Recommending the rates of screening by the PCPs remain less [92,97]. 

Numerous PCPs reviews described a dearth in knowledge and training, as well as few, have even testified not 

discovery screening as an operative. Intercessions through the organization of the system of health care, PCPs 

edification on the CRC screening, procedures of counseling and prevention, along with the will of public 

consciousness, then, severely decline the colorectal cancer encumbrance [98]. 

5. New Molecular Discoveries in Colorectal Cancer (CRC) 

5.1 Effect of Genomic Abnormalities on CRC Consequence  

Novel gene techniques endorsed a vast variety of the genomic deviation identification involved in CRC. Thus, 

though transmutations are the major genomic deviations, numerous chromosomal translocations and changes 
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can also often find in colorectal cancer. All those deviations disturb significant paths (MAPK/PI3K, WNT, and 

TGF-β) & cell tasks (maintenance of cell cycle and TP53) [99] Figure 2.  

The passageway of WNT serves the main function in the differentiation of stem-cell and cell development. That 

is why cancer development can be caused by changes in these passageways.  WNT passage changes in 

colorectal cancer are associated with the debilitated tight connections, leading to an abridged cellular bond 

hence helps metastasis and migration [100]. The chief genomic anomaly in colorectal cancer related to the WNT 

pathway is mutations in APC, though several other changes can aim this path. Additionally, genomic 

modifications in the WNT path are not limited, & tumors protecting changes in the APC can also lead to the 

other usual shifts [99]. Despite being the most unpopular altered gene, colorectal cancer is not indicated by APC 

because of a high incidence of changes among cases of CRC and the extensive variety of alterations found in the 

gene [101]. Beta-Catenin, also included in the passage of WNT, may not be usually beneficial for prediction 

because in colorectal cancers this is frequently overexpressed [101]. Though over-expressive c-MYC, which is 

activated by the instigation of the WNT path, is reflected to be a marker of metastasis and a good factor of the 

survival-related prognostic [102,103] The PI3K and MAPK paths are involved both in the survival and cell 

proliferation. Pathways affected by these changes so confer the proliferative compensations on lump cells. 

BRAF, PIK3CA (PI3K) & KRAS, alterations are the most common forms of colorectal cancer. Changes in 

KRAS codon 13 exons 2 are related to lower survival as well as poor prognosis [104], while mutations in codon 

12 exon 2 are linked with more progressive metastasis and tumors [105]. Additionally, mutations in BRAF also 

have a deprived prognosis linked to fewer rates of survival, unstable tumors of microsatellite [106–108]. Though 

the most unpopular mutation in BRAF in several cancer sorts is BRAF V600E mutation, which may be a poor 

prognostic measure in the cancer of metastasis [41], it is nonetheless a hopeful target of personal remedy, & 

mishmash of specific inhibitors of BRAF V600E along with other inhibitors of MAPK/PI3K path has been 

revealed to be many operatives for treatment of metastatic CRC [109]. In divergence, KRAS & other fewer 

common mutations in BRAF are related to the resistance of therapy, therefore failure in monotherapy leads to a 

deprived prognosis [110]. Novel groupings with inhibitors of PI3K and MAPK path are desired in mutated 

tumors of BRAF or KRAS, which is limited. Though changes in PIK3CA are a moreover common piece in 

CRC, the relation between CRC and PIK3CA result is not so well recognized as those including BRAF or 

KRAS. Nonetheless, mutations in PIK3CA are linked with a shoddier prognosis after accompanied by mutations 

in KRAS [111]. Similarly, tumors of combined transformations in exons 20 & 9 of PIK3CA may have the worse 

upshot as compared to tumors protecting only one of those alterations [112]. Additionally, PTEN loss, which 

down normalizes the pathways of PI3K, in primary cancers is meaningfully linked with poor persistence in 

metastasis and an enlarged demise risk [113]. 
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Figure 2: Molecular pathways involved in colorectal carcinogenesis. 

In consequence, molecular characterization of somatic DNA aberrations is a helpful strategy to improve 

prognosis prediction and therapy selection of individual patients, constituting one of the most important bases 

for modern and personalized medicine. 

6. ncRNA role in CRC 

Molecules of RNA that are Non-coding (ncRNAs) are transcribed from non-coding regions of the genome, so 

are deficient in an ORF and not translated to proteins. In previous little years, numerous different kinds of 

ncRNAs are recognized and related to numerous cell tasks. For example, tRNAs along with rRNAs serve a role 

in mRNA translation, snoRNAs are included in modifications of rRNA, snRNAs initiate splicing & both 

miRNAs or siRNAs (small-interfering-RNA) control expression of the gene [114]. In this milieu, miRNAs are 

among the most premeditated epigenetics features in cancer because of their significance in the regulation of the 

expression of the gene.  

These binding of miRNAs with 3‟UTR regions of numerous mRNAs, that‟s why encouraging the dilapidation 

or translation is repressed, so linking CRC to different deregulation of miRNAs Table 1. Among the newest 

ncRNA‟s field discoveries are lncRNAs, conveyed in countless genome loci and control gene expression within 

cytoplasm and nucleus. In the nucleus, these may alter epigenetic indicators by suppressing or activating 

chromatin alteration proteins like DNMT3A, while in the cytoplasm, these may serve as miRNA distraction, 

translation, or regulating splicing [115].  

Consequently, in proliferation processes as well as in cellular differentiation crucial role is served by lncRNAs 

that are closely related in cancers. For the previous years, and obligations to improvement in high output 

sequencing tools of the genome, novel lncRNAs are related generally with cancer, & with the CRC particularly. 

Some most vital kinds are offered in Table 2. In circumstances of physiology, expression of a gene is regulated 

by lncRNAs, alternative splicing or imprinting of epigenetics, performing as tumor suppressor genes or proto-
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oncogenes. While the performance of lncRNAs like proto-oncogenes, gene upregulation may be caused by 

overexpression with a crucial role in tumor progression, like MYC and genetic factor of the signaling pathway 

of WNT [116]. When lncRNAs perform as proto-oncogenes, the overexpression may lead to gene upregulation 

with a crucial role in the progression of the tumor, like MYC and genes included in the signaling pathway of 

WNT [117]. Likewise, when serving as suppressors of the tumor, lncRNAs control the p53-dependent gene 

expression in normal circumstances. So, while the reduction in expression of these lncRNAs, the gene 

expression in the switch gets changed and the resistance of cells is improved against apoptosis, the propagation 

is aggregated [118].  

The ncRNAs role may be improved by manifold inherited alterations in epigenetics and genetics additionally 

basic differences and procedures of transcription; these all aspects subsidize the deregulation as well as have 

etiological implications or pathophysiology of tumor.  

In addition to transcriptional regulations and structural variations various epigenetic and genetic mutations that 

are inherited can modify the role of ncRNAs. In the pathophysiology and etiology of cancer, all these factors are 

concerned and subsidize their dysregulation. Multiple signaling pathways that are related to cancer are altered 

by ncRNAs dysregulation. To attain a well understanding of their role in colorectal cancer more mechanistic, 

functional, and structural categorizations should be done because of the complications in their characteristics of 

the structure and their three-dimensional, sequential, and exact patterns of expression.  ncRNAs, obligations to 

the tissue-specific-signature & the specific expression configuration in cancer, have arisen as a great aptitude to 

develop non-invasive and accurate biomarkers for the initial CRC-detection & prognosis prediction.  

Definite 12 miRNAs (like miR-7, -17, -214, -20a, -21, -199a-3p, -92a, -196a, -96, -106a, -183, -134) exhibited 

higher levels of expressions in samples of stool from CRC individuals than those from the healthy ones, while 8 

miRNAs (the miR-9, -29b, -938, -127-5p, -222, -138, -143 and -146a,) were revealed to be depressed regulated 

[141]. Mixing miRNA may also establish significant biomarkers for colorectal cancer screening as well as the 

prognostic appraisal. Modifications in blood-base-miRNAs have also been perceived in CRC individuals, & 

they seem to have greater sensitivity and not more precise than the fecal-miRNAs for diagnosis of CRC.  On the 

other hand, though numerous studies have been established the connotation between definite ncRNA & 

clinicopathological properties, numerous confines prevent their clinical usage.   
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Table 1: Micro-RNAs‟ participating in Colon Cancer (CRC) 

 

 

 

 

 

 



International Journal of Sciences: Basic and Applied Research (IJSBAR) (2021) Volume 58, No  2, pp 63-113 

 

77 
 

Table 1 Continue 
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Table 2: Long Non-Coding RNA in Cancer and CRC 
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First, the circulating intensities of transcripts of ncRNA along with alterations in post-transcription are not stable 

or are so variable that it is difficult to detect throughout unlike the disease stage. Secondly, there is no guileless 

standard assessment as well as consent to endogenous switch to quantify circulating ncRNAs. Thirdly, much of 

obtained outcomes have not been replicated &, besides, diagnoses of ncRNA-based appear as more precise in 

Asians as compared to those in Caucasian individuals [142]. In significance, actual outcomes need confirmation 

in manifold studies with the validation of larger scale across different populations and many centers.  Also, their 

probable application as biomarkers, ncRNAs capacity of gene expression regulation generally as well as in gene 

networking included in transformation of tumor cell particularly, marking them extremely striking rehabilitation 

against the colorectal tumor. Though, several trials should be overwhelmed for the application clinically such as 

the absence of reliable delivery procedures and side effect determination. Consequently, novel effective & stable 

policies for editing of the genome, along with more effective & less poisonous delivery systems of gene therapy 

necessary to be established before the ncRNA may establish potential CRC treatment. 

7. Gut Microbiome in CRC  

More than 100 trillion microbes the human body contains [143], dissimilar communities are existing in vast 

series of body positions, most of which are hosted in the gut.  The most studied bacterial group is anaerobic 

bacteria because of their abundance, these residents are said to be microbiome comprising a huge microbes 

variety including, fungi, viruses, and archaea [144–146]. For maintaining body homeostasis such communities 

of microbes are indispensable and are birth acquired [147].  An enormous amount of environmental or genetic 

aspects, like drug intake, alcohol, and diet, geography as well as age control the interaction between microbiome 

and host that is dynamic. Ninety percent of endogenous nature bacteria are present, comprised of two 

predominant phyla named Bacteroidetes and Firmicutes. Normal colonic microbiome includes other members 

like Lactobacilli, Enterococci, Streptococci, Enterobacteriaceae, EU bacterium, Fusobacterium, or 

Bifidobacterium [148–150]. With the application of sequences of rRNA like traditional methods of culture, 

microbiome composition is studied chiefly [150–152]. In human physiology and metabolism microorganisms of 

the intestine serve a crucial function, with their tasks counting the intonation of the human system of immunity 

as well as colony prevention via enteropathogenic bacteria, essential vitamins synthesis such as vitamin K, and 

energy extraction from carbohydrates that are indigestible like pectin‟s  [143,153–155]. Such bacteria of 

commensalism then yield the benefit of an exclusive milieu in return having a concentration of oxygen also 

having abundant nutrients and adequate pH range.  Serious problems are caused by normal flora alterations that 

are not surprising instead of their vast importance. For example, the natural relation is disrupted among the 

intestinal microbiota and the host, the condition is known as dysbiosis, in inflammatory bowel disease (IBD), 

and CRC is thought to be among the most probable causes. In the development of dysbiosis, several aspects like 

some diet types or antibiotic treatment are said to be included [156–158]. 

7.1 Dysbiosis and Colorectal Cancer: Breaking the Mutualism 

How colonic carcinogenesis could be induced by dysbiosis, inflammation of chronic seems a key mechanism, 

although not yet clear. Chronic inflammation causes several cancer types, this fact supports this hypothesis 

[159,160]. For example, colon cancer risk is augmented, linked by inflammatory bowel diseases (IBD) 
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[161,162]. Activation of the immune system has resulted from alteration in normal flora, so augmenting 

inflammation by which IBD is characterized is the first stage of this disease. In certain situations, dysbiosis is 

observable, as IBD individuals have a greater suffering probability of CRC [161,163,164], it is likely to assume 

that the previous dysbiosis stage drive IBD-related CRC.  One of the main respondents responsible for the 

evolution of the onset of colonic carcinogenesis is the microbiome. The differences in microbial signature 

among CRC patients and healthy populations are based on this research field. Certainly, an enrichment in 

proinflammatory bacteria is revealed by next cohort methods of sequencing based on rRNA of 16s, such as 

protective bifidobacterial, lower the abundance of butyrate producers and Fusobacterium, that is overrepresented 

too in further disorders (like IBD) [165,166]. Proinflammatory bacteria may exacerbate, disturb or inhibit 

normal responses of the host causes inflammation, cell proliferation, and abnormal apoptosis. For CRC onsets, 

such as reactive oxygen intermediates which induce cell transmission and can damage host DNA and some kind 

of toxins, there is another proposed mechanism of the presence of secondary metabolites [167–171]. Whether a 

community of microbes, specific bacterium, or together both synergistically/sequentially cause CRC, however it 

remains unknown. Reduction in the risk of developing CRC contributed by a set of lifestyle changes which 

establishment is led by the results of these studies. Therefore, CRC-affected patients could reduce in number 

drastically, because of coordinated endocrinologists and oncologists‟ action.  In this multiphase process, despite 

this, researchers engrossed in some microbiota associates as crucial disbelievers. 

8. Microbiome and Diet: A Possible Link with CRC 

Colorectal cancer prevalence is increasingly growing in countries in Asia‟s east, East Europe, as well as the 

Mediterranean where it was historically unproblematic [172,173]. Dietary adjustments are largely to blame for 

such a pattern. While these areas used to eat massive amounts of fruits or veggies, the “modern dietary pattern,” 

which is defined by a large amount of fat or red meat, has subsequently changed to a more. However, as the 

prevalence of colorectal cancer rises, meat intake rises as well. Few pathways, such as heme iron, HCAs, 

Nitrosamines, and PAHs, have been suggested to clarify this relationship [174]. While, among the most 

intriguing results of meat that has been processed and heavy intake of red meat, that induces bacterial 

accumulation that is toxic, is a significant modification in the structure of microbiome in the gut [175]. When 

Ou and colleagues contrasted samples from black Americans and Africans from the countryside in their 

research, they discovered that dietary habits have a big impact on the structure of the microbiome [176]. While 

both classes were of the same race, their microbes were substantially distinct with Bacteroidia like Bacteroidetes 

fragilis prevailing in Prevotella and black Americans, In African samples, Oscillopsia or Succinivibrio feature 

prominently. As a result, their microbes were drastically distinct from Bacteroidia like B. fragilis. This disparity 

can be attributed to the reality that Black Americans intake more fat or red meat than Africans in rural areas. 

Feng or his colleagues brought this theory towards the next stage by comparing specimens from numerous 

dietary habits with Colorectal cancer [177]. They found that bacteria with larger ratios in colorectal cancer 

samples were present at reduced ranks in respondents who ate a lot of fruits and veggies (such as Alistipes 

finegoldii, Parabacteroides merdae, Bilophila wadsworthia, and Bariatricus massiliensis) However, using direct 

genetic analysis of genomes, they were more prevalent in customers who ate a lot of red meat. Reference [178] 

this fact could explain the higher incidence in response to a diet rich in fat, as the antitumor properties of 

butyrate are well established. Furthermore, the expression of the microbial genes, involved in the production of 
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secondary bile acids and deconjugation of bile acids, is higher when fat intake is high [178]. Due to their ability 

to induce oxidative stress, DNA damage, or mutation the secondary bile acids such as lithocholic acid are 

considered to be tumor-promoting agents. why a high fat intake leads to the onset of colon cancer these two 

factors could explain. Since butyrate's anticancer effects are well known, this reality may justify the increased 

occurrence concerning a high-fat diet. Besides that, when fat consumption is elevated, activation of microbial 

genes implicated in secondary bile acid synthesis and bile acid conjugation loss is greater. Secondary bile acids, 

like 3α-hydroxy-5β-cholan-24-oic acid or LCA, are called cancer-promoting factors because of their capacity to 

cause oxidative damage, Damage to DNA, or alterations. Such two variables may clarify how a diet high in fat 

causes colon cancer to develop. This would, however, be the answer if the issue is one of diet. The analysis of 

O'Keefe found that a high-fiber diet leads to a higher intake of butyrate [178]. Fiber consumption can defend 

against colorectal cancer through microbial butyrate formation poly-associated with 4 commensal microbes or 

even less the maker of butyrate, according to a BALB/c(albino) inbred animal model. Donohoe or his colleagues 

created B fibrisolvens [179]. Such mice were provided similar and nutritionally balanced low- or high-fiber 

meals, as well as the animals, provided the higher amount of fiber developed the most butyrate, as anticipated. 

When mice colonized with Butyrivibrio fibrisolvens are provided a fiber-rich diet, they are least prone to cancer 

progression, demonstrating the defensive influence of butyrate in colorectal cancer once cancer-promoting 

factors are injected. 

9. New Developments in colorectal cancer prognosis and Staging 

9.1 Biomarkers in the Treatment of Colorectal cancer  

A biomarker, which is a biological agent, is used to assess the results of medication or the occurrence or 

development of a specific disorder. High sensitivity, safety, and specificity are important characteristics of 

biomarker, useful for facilitating treatment selection and establishing an accurate diagnosis Regarding being 

simple to calculate [180].   

CpG island methylator phenotype (CIMP), microsatellite instability (MSI) and chromosomal instability (CIN), 

and microsatellite instability (MSI) are three major alterations found in CRC as noted previously.  These 

alterations can therefore be used as biomarkers that can be identified in feces, tumor tissue samples or blood, 

and result in changes in proteins, genetic material, RNA, or metabolic compounds [181]. In comparison to the 

existing procedures (sigmoidoscopy, virtual colonoscopy, colposcopy, and fecal blood test (FOBT), double-

contrast barium enema, molecular analyses are supposed to be much more accurate, responsive, and well 

accepted by patients. While more studies are required for their authentication. The most commonly used 

biomarkers in Colorectal cancer are generally the identification of microsatellite instability and KRAS variants 

in tumor specimens to determine the tumor, make a disease prognosis, and administer medication [181]. While 

other biomarkers tend to exhibit very low sensitivity, but high specificity is used for diagnosis, including the 

determination of CEA and FOBT [182]. Why effective molecules for Colorectal cancer quick detection are 

searched by researchers is the main reason. Using instruments, microRNA, CpG islands, and microarrays of 

genes were evaluated. and methylator phenotype which is observable in blood or stool is a very remarkable 

finding in this context. Many of these products(kits) have a promising future ahead of them and are currently 
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undergoing clinical trials. Given the limitations of current Colon cancer intrusiveness, poor accuracy and 

susceptibility, and increased prices of new, molecular genetic markers with diagnostic or prognostic importance, 

colon cancer is becoming a critical problem for improving anti-cancer therapies or patients‟ outcomes. Even so, 

there are some shortcomings in the assumptions. Over the last two decades, numerous molecular genetic 

markers were investigated, with promising results. First, since most research articles used a limited data set or 

were backdated evaluations of a single study, estimates lack precision and repeatability. Second, the data is 

insufficiently accurate for use in medical care in most instances, the data received lacks identification and 

sufficient verification. Analysis or interpretation thereby remains challenging. Moreover, the absence of 

standardized endogenous controls as well as a shortage of standardization strategy validate the obtained results 

and make it difficult.  In consequence, in advanced CRC stages only the KRAS gene in response to EGFR-

targeted therapies used as a predictive marker and has entered routine clinical practice despite the vast number 

of possible genetic markers, in addition to the diagnosis and prognosis of CRC, the application of genetic 

markers has a bright future in the advancement of specific and relevant treatment. Regardless of their real 

drawbacks, a great degree of attention is being spent on this topic. 

9.2 Gene-Expression Profiling (GEP)  

GEP-based research evaluates the expression of genes in healthy and a sample of tumor tissue as well as 

specimens from various stages of the disorder [183]. These similarities are thought to provide valuable 

knowledge about the disease's initial diagnosis and the best care by each patient. Clinical Laboratory 

Improvement Amendments certified labs now offer a range of Gene expression profiling strategies, the form of 

evaluation used, or the set of genes studied differed among them Error! Reference source not found..  Given the 

growing number of Gene expression profiling assessments as available in recent years and its possible 

advantages in both clients (adjuvant treatments pain and risk factors are lowered) as well as community 

(Treatment costs are lower for clients who do not benefit from therapeutic compounds). According to the 

National Comprehensive Cancer Network (NCCN, 2015), there is also a piece of substantial information for any 

accessible multigene assessment to estimate the tangible benefit of chemotherapy. Furthermore, the National 

Comprehensive Cancer Network has decided that there is insufficient evidence to focus the drug therapy 

decisions on such evaluation, so more research in this area is required to assess their predictive and therapeutic 

feasibility. 

10. CRC Treatment with Advanced Therapies 

Colorectal Cancer is being treated with an antitumor compound derived from medicinal plants. 

10.1 Angelicin 

Angelicin, also known as 2-oxo-(2H)-furo (2,3-h)-1-benzopyran Figure 3, is a naturally occurring complex 

molecule isolated from Angelica archangelica (garden archangelica), a traditional Chinese herb. Angelicin has 

antitumor properties by preventing malignant action in various forms of cancer, like invasion, colony-forming, 

relocation, and propagation. Angelicin activates cytotoxic effects in a variety of cancerous and not cancerous 
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cells by genotoxicity. In colon cancer, angelicin increases cell toxicity by blocking HDAC8 and polymerization 

of tubulin function [184]. 

OOO

 

Figure 3: Structure of Angelicin 

10.2 Garcinol 

Garcinol Figure 4 is derived from Garcinia Indica, a purple mangosteen family member commonly known as 

kokum, and has long been lauded in the tropical regions. The biological properties of garcinol, on the other 

hand, are starting to appear. Garcinol and its compounds demonstrated strong GI activities on all intestinal cells 

following three days of therapy, with half-maximal inhibitory concentration values ranging from 3.2–21.4 

microM. Garcinol prevents tumor cell proliferation more efficiently than regular immortal cells, according to 

research. Such findings indicate that Garcinol and its residues can inhibit the development of colon cancer cells 

while leaving healthy cells unchanged. Garcinol, on the other hand, triggers cell growth at small concentrations 

Garcinol has functional epigenetic aspects linked with carcinogenesis through Hat‟s inhibition of microRNA 

profiles or co-transcriptional modification of a protein. Garcinol's effectiveness in colon cancer has been 

demonstrated in a variety of in vivo studies [184]. 
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11. CRC Treatments Currently Available 

Based on characteristics of the tumor (e.g., presence or absence of biochemical markers, number and 

localization of metastases, progression of the tumor, and patient-related factors (For example, assessment, co-

morbidity, and so on.) the A multimodal strategy is commonly used to determine the best first-line care for 

Colorectal cancer cases. The risk category is selected from a list of four choices to classify CRC patients that 

would be used to determine the course of treatment in practice:  

Category 4: Sufferers with incurable cancer that do not receive comprehensive or sequential therapy: The aim of 

care in patients without any indications and a reduced probability of worsening would be to avoid tumor growth 

and extend therapy -free lifetime. As a cytotoxic drug, fluoropyrimidine drug paired, or not, with a biological 

focused product is the most widely used approach [185,186]. 
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Category 3: Sufferers with unresectable, circulated tumors. The medication chosen with this patient group 

would be alleviating instead of therapeutic, with the primary aim of reducing signs, the disease's assertiveness, 

and development. As a consequence, the chosen 1st therapy should result in rapid metastatic progression. A 

cytotoxic doublet in combination with a managed agent is usually the best option to achieve a specific goal 

(anti-Vascular endothelial growth factor or anti-Epidermal growth factor receptor approaches). In 

oligometastatic cases that lead to medication, additional excision strategies may be needed to prolong the 

progression-free period. If excision procedures are not possible, the primary combination's decline as a 

preventive remedy should be investigated. In some situations, cancellation of all medications might be regarded 

[185,186]. 

Category 2: Sufferers with metastases that could be rejectable. Induction chemotherapy is used to minimize the 

amount and volume of metastases in such cases, enabling surgical removal later. In Kirsten rat sarcoma viral 

oncogene homolog WT tumors, cytotoxic dual and triplet cancer treatment is advised, which can be coupled 

with anti-Vascular endothelial growth factor or anti-epidermal growth factor receptor approaches.  [185,186]. 

Category 1: Sufferers without any metastasis‟s absence of weak prognostic symptoms and liver or lung 

metastases (for example relapse during drug medication). In this situation, surgical removal of metastatic 

disease is the preferred procedure. Chemotherapy cannot be shown to increase optimal longevity in this 

population. Many CRC patients with metastatic cancer are handled with a mixture of selective biological 

weapons and toxic metabolites, as discussed previously. Sufferers with strong functional organs will be given 

second-line chemotherapy, which will be chosen as stated by a refractory-based administration. Patients that are 

resistant to Camptosar will be treated with a formulation containing oxaliplatin like FOLFOX and CAPOX as 

second-line therapy. Patients who are resistant to FOLFOX or capecitabine and oxaliplatin will undergo 

Camptosar monotherapy and FOLFIRI [217]. Fluoropyrimidines (for example 5-fluorouracil (5-FU) or Xeloda) 

are used as a first-line medication for preventative reasons, either alone or in conjunction with Folinic acid and 

other toxic metabolites. As an example, capecitabine/LV/oxaliplatin (CAPOX)) or irinotecan (5-

FU/LV/irinotecan (FOLFIRI) and oxaliplatin (5-fluouracil/leucovorin/oxaliplatin (FOLFOX)). The use of 

Folinic acid reduces the treatment's toxicity. Although toxic effects of treatment are also intensified [185,217]. 

Table 3: Biomarkers in Cancer 
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With three different options being available Chemotherapy treatment period is determined by the following 

factors: 
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- treatment until toxicity or progression,  

- 3 to 6 months of continuous medication 

- a prescription for induction accompanied by medication for maintenance [185]. 

In contrast to standard chemotherapy, Metastatic Colorectal Cancer proteins or manmade antibodies towards 

epidermal growth receptor (EGFR) or vascular endothelial growth factor (VEGF) were shown to increase the 

result. The most widely utilized Anti-vascular endothelial growth factor therapy strategies are Aflibercept, a 

recombinant fusion antibody, which inhibits VEGF-A, Vascular endothelial growth factor B, and PGF and 

manmade antibody Avastin, which attacks circulating Vascular endothelial growth factor-A. They are the first-

line therapy for nearly all Colorectal cancer patients. When combined with cytotoxic agents. Anti-EGFR 

(epidermal growth factor receptor) therapy may only be utilized due to the lack of Kirsten‟s rat sarcoma viral 

oncogene homolog mutations, whether as a sole agent or in conjunction with cytotoxic agents. The most 

effective anti-EGFR (epidermal growth factor receptor) drugs are monoclonal antibodies like Panitumumab or 

Cetuximab [185]. Aside from traditional chemotherapy, possible treatments have been investigated to minimize 

adverse effects, reducing the incidence of secondary tumors, and increasing treatment effectiveness. 'The use of 

probiotics, gold-based drugs, agarose tumor macro beads, and anti-inflammatory drugs are the very significant 

areas of research being pursued. 

Table 4: Latest GEP (gene-expressing profiling) for CRC 

 

11.1 Agarose Macro beads  



International Journal of Sciences: Basic and Applied Research (IJSBAR) (2021) Volume 58, No  2, pp 63-113 

 

87 
 

An exponential curve that has been decreased reaches an asymptote or reduces as it gets bigger is the 

Gompertzian curve followed by organs and tumor growth. Towards Regulatory restrictions on growth that are 

either positive or negative tumors like organs susceptible as suggested by this evidence [218].  

The positive control of tumor development is well known, according to a wide body of findings in the research. 

“compensatory hyperplasia” causes Tumor development is often triggered by incomplete surgical extraction of a 

tumor [219]. Bio signals that indicate the existence of a tumor mass even if that clump of cells is absent often 

slow or stop tumor growth [219]. This hypothesis is based on the utilization of hydrophilic agarose macro beads 

cell culture for CRC outgrowth. An interior space that can be used to contain tumor cells. created by two 

concentric layers of agarose constituted by agarose macro beads [227,228].  

RENCA cells (a cell line from a Renal cortical adenoma in mice) were chosen in general. After being enveloped 

in macro agarose beads, numerous cancer cell lines also can establish colonies. Colonies of one cell are formed 

by such cells. containing several hundreds of cells that grow to the size of colonies after encapsulation. Around 

6 to 24 months after encapsulation, As the colonies enlarge their development decreases before they reach a 

manageable scale. As an encapsulation of cell experience, a transformation procedure at least 2 subgroups of 

cells are chosen to generate cancer colonies throughout that period. Both video /Vivo production of not-

encapsulated tumor cells is inhibited by the tumor inhibitory molecules whose production is induced by a 

growth-restrictive agarose environment. Proteins are among them, Gelsolin (GSN), Prosaposin (PSAP), 

peroxiredoxin 1 (PRDX1), secreted protein acidic and rich in cysteine (SPARC), phosphatidyl ethanolamine-

binding protein (PEBP1), nucleoli (NCL), pigment epithelium-derived factor (PEDF), Fibulin (FBLN1), 

Serpine1 (Serbp1). Each of these secretory proteins, that eventually wind up lengthening the cell-cycle period of 

revealed cancerous cells, are thought to be the cause. Though its process of RENCA macro beads' inhibitory 

effect is unknown, multiple signals are produced. RENCA macro beads decrease the mitosis number and 

lengthen the period of S-phase as demonstrated by the results of different experiments in particular. This 

regulatory framework can be used to treat a variety of tumor derived from epithelial cells from various cell lines 

or species as RENCA macro beads have a indefinite mode of activity [220].  

RENCA (commune of chile) micro-beads were tested in developed carcinoma in a stage 2/3clinical experiment. 

Patients tolerate RENCA macro-beads well in general. Anorexia and fatigue Some of the most frequent side 

effects last anywhere from a few days to 3 weeks. Peripheral edema, abdominal distension, ascites, fluid 

deposition in the vicinity of the MBs, dyspnea, vomiting, nausea, pyrexia, constipation, abdominal pain is 

another less common adverse effect. Patients' positive responses to treatment include a decrease in targeted 

therapies, tumor stability, pain relief, as well as an increase in the standard of living [221]. The treatment's 

prospects are optimistic, as a phase 2/3 clinical study is presently in progress. 

11.2 Anti-Inflammatory Drugs  

Anti-Inflammatory Medication 
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Immune system cells and their components chemokines or cytokines), reactive oxygen species or reactive 

nitrogen species, and also some AA (polyunsaturated omega -6 fatty acid) derivatives, are all released primarily 

through the (cyclooxygenase (COX) and lipoxygenase (LOX) pathways.) Arachidonate cascade, cause long-

term inflammation, which is a common characteristic of colon cancer. Tumor formation, propagation, 

penetration, and tolerance are all aided by this inflammatory reaction [222].  

Anti-inflammatory medications are now useful in the prevention and diagnosis of colorectal cancer, as 

inflammation is now recognized as a factor in the disease's development and progression. . Non-steroidal anti-

inflammatory drugs (Acetaminophen) block the synthesis of AA or ARA derivatives by suppressing 

cyclooxygenase enzymes, which are used in the majority of anti-inflammatory medicines. Aspirin, for instance, 

has shown promising results in the diagnosis of Colorectal tumors, minimizing the threat by up around half 

Sulindac, an NSAID it's been shown to minimize colon cancer inflammation, is another illustration of a non-

steroidal anti-inflammatory used in Colorectal cancer -related inflammation. Sulindac in conjunction with 

Lipitor has also been shown to delay cancer growth [223].   

NSAIDs have toxicities like stomach ulcers and kidney problems, despite their anti-inflammatory effects [224], 

As a result, they are mainly used to avoid Colorectal cancer. Twenty-one of thirty-nine in increased patients, 

like those with inflammatory bowel syndrome, UC, and Familial adenomatous polyposis, instead of treating it. 

To prevent these adverse reactions, a new class of nonsteroidal anti-inflammatory drugs called COXibs has also 

been created to diagnose and control CRC [225].  

A few of these drugs, like rofecoxib (Cox-2 selective nonsteroidal anti-inflammatory drug (NSA) which had 

been withdrawn from the marketplace in 2004, can cause cardiovascular exposure even though they do not 

influence the digestive system [226].  

Celecoxib is the most effective drug in this class of Cox-2 inhibitor since it has been shown to avoid colon 

cancer and reduce tumors, even in late stages. besides, Celecoxib also has no gastrointestinal side effects or not 

causes cardiovascular complications [227] or not causes cardiovascular complications [228]. New formulations 

are also being tested to reduce the known aftereffect. As an example, Celecoxib microbeads, are a type of new 

drug that only attacks intestinal cells. In vitro experiments are presently has been used to evaluate this formula, 

with animal tests anticipated in the coming years [239]. Celecoxib is also being combined with 

curcumin(turmeric), a Curcuma longa product, to produce a symbiotic antitumor impact.) [229]. 

11.3 Probiotics 

Given the function of microbiota throughout the initiation or maintenance of CRC, it is rational to assume 

whether it can be shifted to a “non-malignant " microbiome, thus preventing the tumorigenic phase. Probiotics, 

in this manner, are a possible therapy for Colorectal cancer, as well as a preventative measure, which can be 

used as a drug to other therapies.   

Probiotics are active microbes that, if given in sufficient quantities, provide health benefits to the recipient. 

LAB, such as Lactobacillus, Leucon Stoc, Bifidobacterium, Enterococcus, Streptococcus, or Lactococcus, have 
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been extensively investigated for the treatment of CRC. Reference [230] conducted a study to connect yogurt 

intake with colorectal cancer risk, including forty-five, two forty-one active participants whose food choices, as 

well as other behavioral factors, are meticulously examined. When other lifestyle variables were taken into 

account, such as whether yogurt was consumed alone or in conjunction with those other milk products, these 

researchers discovered that consuming yogurt was related to a low probability of CRC. Given the challenge of 

dealing with human organisms, studies into Probiotics' mode of activity have largely relied on clinical trials.  

For instance, Chen or colleagues [231] explored the influence of oral administration of Lactobacillus in an 

animal model of colon cancer and discovered that such bacteria could minimize the severity of disease by 

apoptotic cell death induction. Choi or colleagues discovered that soluble polycarbohydrates could be involved 

throughout this ability to induce cell damage [232]. 

 As a result, Sah or colleagues [233] showed that certain probiotics found in yogurt may generate antioxidant 

proteins with activities that scavenge free radicals, In the lumina, there is oxidative damage implying which they 

often minimize, just as result, slow and stop the development of colorectal cancer. Probiotic strains are 

important in the prevention of colon cancer because of their antioxidant properties and ability to increase 

apoptosis. 

11.4 Functional Foods 

As a result of metabolic pathways, oxygen radicals called O2 molecules that have one or more incomplete or not 

paired electrons. Reactive oxygen species perform a biological function in microbe defense, mitogenic reaction, 

and various molecular processes at small concentrations [234,235]. Even so, an overabundance of such chemical 

compounds, that can be triggered by air degradation, tobacco or drug utilization, as well as other stressful 

events, can damage cell structures by oxidizing fatty acids, Deoxyribonucleic acid, or proteins [236]. These 

circumstances are being linked to a variety of human disorders, including arthritis and tumors [237].  

As a result, preserving and restoring redox equilibrium is essential for the entire organism to function properly, 

making the redox or antioxidant method some of its key development proposals in food supplements technology 

[238,239]. Antioxidants derived from organic resources have arisen with a modern technique for cell protection 

from oxidative stress in the body in this case.   

Other very ample specialized metabolites present in plants are polyphenol, grain, and lentils (cereal grains, corn, 

dry fruits, common oat, great millet, wheat, peas, & legumes), oilseeds (oilseed rape, canola, linseed, and olive 

seeds), fresh fruit and veggies and mixed drinks (fizzy, caffeine, and alcoholic drinks) all contain phenolic 

compounds  [240].  

Polyphenolic compounds, also known as polyphenols, are a diverse group of compounds that include 

polyphenols, water-soluble vacuolar pigments, and flavonoids [241]. In response to their anticancer properties, 

each of these polyphenolic substances have a high antioxidant capacity, thus lowering cancer risk [242].  
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In addition to triggering cell arresting or apoptotic cell death and enzyme detoxification, numerous polyphenolic 

substances have been appeared to have chemopreventive, anti-tumor, antioxidant activity, and Behavior that is 

estrogenic or antiestrogenic. They‟ve also been linked to alterations in signal transduction and the immune 

response of the host, many polyphenolic substances and numerous botanical extracts, in specific, have been 

appeared to have anti-cancer properties in some models of cancer [243,244]. 

12. Colorectal cancer medicines that are dependent on metals 

Metals have been used in medicinal objectives since prehistoric days.  powder of Cinnabar, a mercury 

derivative, was, for instance, commonly used in contemporary Indian and Chinese medicines [245] Topical 

balms containing silver sulfadiazine(sulfonamide) are widely used to treat wounds. TMXK Tablet, which 

contains CrPic3 as its primary component, is being used in China to diagnose adult-onset diabetes  [246].  

The finding of [Pt (NH3)2Cl2], on the other hand, is among the most significant accomplishments of inorganic 

chemistry in science. And in the 1960s, the antitumor characteristics of cisplatin also called cisplatinum [247], 

were found by chance. Many more metal-organic compounds have been designed to treat tumors ever since 

[248–251]. The most promising candidates, Pt and Au, will be discussed in this article, as well as their use in 

CRC chemotherapy.  

12.1 Pt 

[Pt (NH3)2Cl2] was the first metal to be used in cancer-killing. This formulation is efficient against such a 

variety of cancers, comprising testicular, and strong tumor of neck and head and cancer of ovary [247–252]. Its 

growth is attributed to its mode of activity:  

Cisplatin can stick deoxyribonucleic acid and cause apoptotic cell death as a result. [Pt (NH3)2Cl2] reaction 

with Deoxyribonucleic acid at the N7 location of the main loophole guanines, Inside the cell, this is the highly 

uncovered and nucleophilic location. Consequently, these crosslinks of inter/intra, several polyadducts which 

are polyfunctional can produce an association with DNA along with [Pt (NH3)2Cl2]. Despite its effectiveness, 

[Pt (NH3)2Cl2] has severe side effects as a consequence of its working principle. Kidney failure, as well as 

deafness, are the most common aftereffects. The concentration of [Pt (NH3)2Cl2] in the kidney's proximal 

tubule causes neurotoxic effects [253,254]. Ototoxicity, on the other hand, is caused by the death of sensory 

cells of the auditory system as a consequence of an increase in ROS [253–255]. In particular, there has been a 

rise in tumor response to cisplatin treatment.  

The most common emergence of action is an enhancement in the recovery of DNA cisplatin adducts. Other 

options include an increment in cytosolic drug inhibition and a decrease in medication intake [256,257]. Various 

agonists, including Eloxatin and carboplatin, have been developed to sustain the effectiveness of cisplatin while 

avoiding its drawbacks. As a result, oxaliplatin is among the most commonly used drugs in the treatment of 

CRC. The significance of oxaliplatin, also known as trans-L-diaminocyclohexaneoxalatoplatinum, stems from 

the fact that it has no cross-resistance to [Pt (NH3)2Cl2], enabling to use it when cancer has developed 

resistance to that medication. Imbalance in a variety of proteins, that accept every adduct type, can create this 
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lack of cross-resistance as well as the different side effects they have[258]. The fact that [Pt (NH3)2Cl2] does 

not cause ototoxicity or toxicity in the kidneys is even more extraordinary FOLFOX [259] is a chemotherapy 

regimen that includes [Pt (NH3)2Cl2] and in fusional 5-FU/LV. FOLFOX has significantly increased the 

success rate: 5-FU therapy results in a 20percent of overall return rate, which rises to 50percent when paired 

with [Pt (NH3)2Cl2] [260]. In carcinoma patients, the therapy of 5-FU and [Pt (NH3)2Cl2] also improves 

survival [260]. 

12.2 Au (Gold)  

Over the last few years, some metal-based chemotherapeutic agents comprising Au(I) and Au (III) have been 

developed. The compositions of these formulations, on the other hand, vary significantly because the gold 

molecules can be coupled to porphyrites, PH3, dithiocarbonates, or carbine ligands, increase antitumor activity 

and other characteristics [250,261–263].  

Auranofin is one of the most well-known Au-containing antitumor medications[2,3,4,6-Tetra-o-acetyl-1-thio-D-

glycopyranosato (triethyl phosphine) gold] Known as Au(I) substance with ligands of phosphine and thiol that 

has been reported in the alleviating or preventing rheumatism medication in the past [261]. Auranofin works by 

inhibiting TR/TrxR, which leads to a rise in ROS, which causes an imbalance between free radicals and 

antioxidants in your body and eventually activates signaling pathways that initiate apoptosis. As a consequence, 

auranofin can stimulate apoptotic cell death in cancer cells that are susceptible to [Pt (NH3)2Cl2] [264].  Certain 

Au-containing drugs can trigger cell death in tumor cells because the Au atom in auranofin is essential for 

TrxRs inhibition [265–267].  

Gold atoms are highly linked to thiol and selenic groups, allowing them to join selenium-dependent proteins like 

TxRs, which are activated in some tumors, including CRC, and are directly involved in cancer development and 

mortality [268], implying that inhibiting it causes tumor cell death [269].  Certain Au containing drugs can 

trigger cell death in tumor cells because the Au atom in auranofin is essential for TrxRs inhibition [270] which 

is important for colorectal cancer cell (homeostasis) self-regulating process by which biological systems tend to 

maintain stability while adjusting to conditions that are optimal for survival [271]. This sensitivity extends to all 

Au-containing substances once more. Instead of impacting nucleic acids, gold(I) compounds interrupt the 

oxidation-reduction reaction by increasing reactive oxygen species levels within the cell and changing the 

mitochondrial function, which activates the cell death pathway and causes regulated cell death [272–277]. 

13. Prospects for the future and Analysis  

Colorectal cancer has now become a worldwide general populace wellness concern because of its extreme 

prevalence as well as the death rate. To empower researchers and practitioners with just an upgraded perspective 

of the useful observations into this disorder, we have examined the most recent findings in Colorectal cancer 

research, and also the most recent findings in testing and therapy techniques.  A combination of inherited and 

external variables causes CRC. which must be studied to develop new preventive initiatives of the most crucial 

lines of defense against the disease's rising incidence.  
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The main colorectal cancer genes were identified in the last century, and their infectious agents‟ variations were 

related to an elevated threat of colon cancer Furthermore, research into their genetic patterns resulted in the 

development of Inheritable CRC diseases, that has been identified, and also unique risk assessment initiatives 

and genetic testing that patients and their relatives can use to lower their risk of developing the disease. 

Nevertheless, colorectal cancer familial aggregation may occur outside of well-defined colorectal cancer family 

syndromes; as a result, various epidemic studies are being conducted to identify polymorphisms explaining 

resistance to Colorectal cancer in various populations. The findings of such investigations could lay the basis for 

a new wave of genetic diagnostic tests. Even though many of the significant cancer genes implicated in 

colorectal cancer have been identified, the impact of additional external influences on this disease is unknown. 

In this framework, a more thorough investigation of the link between food, microbiome, and Colorectal cancer 

is required. The findings of the research may bring the development of a series of life modifications that help to 

reduce the threat of colorectal cancer. Furthermore, when the consistency of the ecological communities of 

commensal, symbiotic, and pathogenic microorganisms appear to affect the progression of Colorectal cancer 

adjuvant treatments focused on probiotics or prebiotics are being investigated to increase the reaction to 

conventional chemotherapy drugs and to decrease the amount and intensity of medication administration, 

resulting in a better patient outcome. Likewise, shortly, the design and deployment of new accurate and selective 

biological markers would enhance therapeutic approaches, as a result, doctors will be able to identify CRC 

patients in the phase of the disease, improving the diagnosis of thousands of individuals. Just the detection of 

Microsatellite instability and Kristen‟s rat sarcoma viral oncogene homolog mutations in tumor specimens is 

presently used for testing and therapy administration.  

Various experiments focused on CpG island methylation, DNA microarrays, and micro-RNA expression 

morphology are being evaluated for initial CRC detection and while they have a promising future, they will 

need to be validated in huge populations.  Precision medicine is quickly have become an essential tool in the 

treatment of patients. As a result, to identify the most suitable therapy, an in-depth evaluation of every victim's 

tumor features is needed.  

Ultimately, most of today's Colorectal cancer research is devoted to the advancement of potential treatments 

which are less violent and more beneficial than current therapies. And in the future, advances in this field and 

the therapeutic potential may increase the ultimate viability or wellbeing life of colorectal cancer cases. Very 

current evidence from the HINTS indicates that CRC test usage is lower than rates for many other suggested 

tumor diagnostic measures in comparison to past studies utilizing nationwide data (10, 16, 26). We should 

explore differences between the sexes in each of these occurrences and causes or determinants of test usage 

since CRC is the 1st tumor for that we have a prescribed medical test in both men and women. Our results point 

to new directions for future research into gender disparities. Sexual identity intervention methods or 

communications, if validated in future research could increase colon cancer testing levels. Colorectal cancer 

prevalence and death patterns and trends are related to current stages of human growth, and the gradual 

improvements may indicate the acceptance of the further modern way of living. To minimize the percentage of 

cases with Colorectal cancer in the upcoming years, resource-dependent strategies, such as early detection in 

low-lying areas supported by timely identification in high-density areas, will be required. Patterns and 
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inclinations in occurrence and death rate due to colorectal cancer may be the reflection of adaptation of western 

lifestyle as there seen incremental changes in current development levels of human. 

The number of colorectal cancer patients is needed to reduce in future decades together with low-income 

prevention and high-income settings detection as involvements depend upon targeted resources. MEDLINE and 

manual searches are the electronic searches used to identify relevant articles of reference lists. 

14. Conclusion 

Colorectal cancer has now become a worldwide public health concern due to its high prevalence and mortality 

rate. To empower researchers and practitioners with just an upgraded perspective of the useful observations into 

this disorder, we have examined the most recent findings in Colorectal cancer research, and the most recent 

findings in testing and therapy techniques.  

The findings of such investigations could pave the way for a new era of genetic diagnostic tests. Likewise, 

shortly, the design and deployment of new accurate and selective biological markers would enhance therapeutic 

approaches, as a result, doctors will be able to identify CRC patients in the phase of the disease, improving the 

diagnosis of thousands of individuals. Ultimately, most of today's Colorectal cancer research is devoted to the 

advancement of potential treatments which are less violent and more beneficial than current therapies. And in 

the future, advances in this field and their therapeutic potential will increase the ultimate survival and well-being 

of life of colorectal cancer patients.  
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