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Abstract

Due to the multiple coincidences that we have observed in the relationship between colorectal cancer and the microbiome, we 
analyzed numerous articles, in order to pour out and consider all those positive aspects that this transcendental interrelationship 
has, most of the times beneficial for the carrier patient of cancer pathology. We consider what the microbiome is importance it cur-
rently has, not only in the management of colorectal cancer, but also in other eventualities. We take a deep look at how this important 
and forgotten organ, the microbiome, acts in malignant processes, especially in colorectal cancer, through specific functions that this 
much-cited new organ has. We see how the action of the microbiota is reinforced, by using probiotics, prebiotics and synbiotics, for a 
variable time. As well as its mechanism of action, without neglecting its negative effects. Finally, we consider the microbiota admin-
istration methodology, through the different current procedures and which of them is more useful and less harmful. We conclude 
that adding the microbiota to conventional treatments is not only useful, but also necessary in the management of colorectal cancer.

Keywords: Colorectal Cancer (CRC); Microbiome (Micb); Microbiota (Mic); Probiotic, Prebiotics and Synbiotics (Biot); Intestinal Micro-
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Introduction

Since Joshua Lederberg created the term Microbiome (Micb) on April 1, 2001, pointing to it as the ecological community of commensal, 
symbiotic and pathogenic microorganisms that share our body space and have been ignored as determinants of health or disease, more 
than 100,000 articles about it, determining the importance of this new super organ [1]. It is made up of more than 1,000 different species 
of microorganisms and includes 100 trillion bacteria, quadrillions of viruses, archaea, parasites and fungi. Bacteroidetes and Firmicutes 
are the most abundant bacteria in the human intestine. There are other bacterial species that belong mostly to members of the Actino-
bacteria, Proteobacteria, Fusobacteria, Cyanobacteria, Verrucomicrobia and Verrucomicrobia phyla [2]. The microbiota (Mic), intestinal is 
the most important component of the Mic (refers to the microorganisms found within a specific environment) in greater numbers in the 
colon and rectum (Extraordinary diversity of genomes) [3]. Currently the Micb can be synthesized like microorganisms and their genes. 



Citation: Alvaro Zamudio Tiburcio., et al. “Colorectal Cancer and Microbiome Link-Up”. EC Gastroenterology and Digestive System 9.10 
(2022): 22-30.

Colorectal Cancer and Microbiome Link-Up

23

The risk of colorectal cancer (CRC) be increased by changing the environment of the Micb and altering the composition of the intestinal 
Mic, a state called intestinal dysbiosis [4]. The most important thing about this super-organ is the number of functions it carries out, rang-
ing from immunological to metabolic, many of which have an impact on preventing cancers from proliferating, just as they do with CRC. 
Emphasizing neurological development, through the brain-gut axis [5]. Below are the different functions of the Micb, we underline them 
and then we analyze those that have to do with the CRC.

Microbiome functions:

1. Absorbs and produces vitamins 

2. Adjusts the immune system 

3. Provides substrates for enterocytes, preventing diseases by opportunistic pathogens 

4. Helps assimilate nutrients 

5. Collaborates with neurological function, through the gut-brain axis 

6. Confers resistance to inflammatory processes 

7. Digests certain food compounds 

8. Avoid dying from skin and mucosal diseases, caused by opportunistic pathogens 

9. Maintains intestinal balance

10. Keeps the intestinal barrier intact

11. Multiplies the ability to digest carbohydrates 

12. Grants resistance to infections 

13. Prevents the development of neoplasms 

14. Produces anti-inflammatories 

15. Promotes endocrine functions 

16. Protect life 

17. Regulates the energy balance 

18. Regulates metabolism

19. It is a source of folates (Vitamin B-9)

20. Metabolic contributions to short chain fatty acids, such as butyrate 
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21. Intervenes in the decomposition of food carcinogens 

22. Keeps the intestine in a state of controlled inflammation 

23. Compete for the nutrients available in ecological niches 

24. It is involved in the formation of memory mechanisms of systemic immunity, such as oral tolerance 

25. Promotes the development and homeostasis of the immune system 

26. Secret small cationic antimicrobial peptides (Defensins). Key mechanism for host defense 

27. Preserves the viability of stem cells

28. Secrete antimicrobial substances (bacteriocins). 

Function number 2. Adjusts the immune system. It seems to play a significant role in the immune balance and the prevention of inflam-
mation, maintaining metabolic homeostasis and determining the appearance and development of pathologies such as cancer, allergies, 
intestinal and cardiovascular diseases and obesity. Intestinal Mic provides essential health benefits to its host, particularly by regulating 
immune homeostasis. Furthermore, it has recently become obvious that disturbances of these gut microbial communities can cause im-
mune dysregulation, leading to autoimmune disorders [6]. 

Function number 3. Provides substrates for enterocytes, preventing diseases due to opportunistic pathogens. The indigenous microor-
ganisms co-evolved with the host in a symbiotic relationship. In addition to metabolic benefits, symbiotic bacteria provide the host with 
various functions that promote immune homeostasis, immune responses, and protection against pathogen colonization [7]. 

Function number 5. Collaborates with the neurological function, through the gut-brain axis. The intestinal Mic is home to approxi-
mately 100 trillion microorganisms, which are linked to health and disease, including central nervous system malignancies; although this 
emerging evidence should be better contextualized [8]. 

Function number 6. Confers resistance to inflammatory processes. There are effects of Micb on innate and adaptive immunological 
people from epithelial cells and antigen presenting cells, to innate lymphoid cells and regulatory T cells [9]. 

Function number 9. Maintains intestinal balance. The maintenance of the oxygen balance, the production of short-chain fatty acids 
(SCFA) and the maintenance of intestinal health generate balance in the intestine. The most important SCFAs is butyric, which has an anti-
inflammatory effect, helps in the synthesis of various neurotransmitters and modulates the gut-microbiota-brain axis [10]. 

Function number 10. Keeps the intestinal barrier intact. The composition of intestinal Mic affects the development of the immune 
system and modulates immune mediators, which in turn affect the intestinal barrier [11]. 

Function number 13. Prevents the development of neoplasms. Lymphocytes play an important role in the reaction to bacterial colo-
nization, mainly by eliciting a safe reaction to obstruction or initiation. Most of the immunologically occupying cells take place in the 
invulnerable framework of the mucosa and are continuously mobilized by dendritic cells or other antigen-introducing cells that collect 
intestinal samples. Therefore, Micb is a key contributor to the development of lymphomas and specific alterations, its composition miti-
gates the risk [12]. 
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Function number 14. Produces anti-inflammatories. Metabolic processes in bacteria, including some SCFAs, may play a role in the 
inhibition of inflammatory processes [13]. 

Function number 18. Regulates metabolism. Intestinal Micb can exert a profound influence on host metabolism by altering the compo-
sition of the bile acid pool, by altering bile acid synthesis and reuptake [14].

Function number 19. It is a source of folates (Vitamin B-9). Antifolate chemotherapy agents, such as methotrexate and fluorouracil, 
reduce the proliferation of neoplastic cells by inhibiting DNA synthesis [15].

Function number 20. Metabolic contributions to short chain fatty acids, such as butyrate. SCFAs, the main metabolites produced in the 
colon by bacterial fermentation, are considered to play a key role in neuroimmunoendocrine regulation [16]. 

Function number 21. Intervenes in the decomposition of food carcinogens. Lung dysbiosis and/or gut microbiome dysbiosis are re-
lated to dietary patterns [17]. 

Function number 22. It keeps the intestine in a state of controlled inflammation. Alterations in intestinal Mic, arrests in the intestinal 
barrier and changes in metabolites are evidence of the relationship between intestinal Mic and intestinal inflammation [18]. 

Function number 23. Competes for the nutrients available in the ecological niches. Rolf Freter proposed the nutrient niche theory, in 
which he proposes that a microorganism can only live if it is able to use one or several niches and in this way harmful microbes will be 
prevented from settling in them, developing diseases, such as CRC [19]. 

Function number 24. It is involved in the formation of memory mechanisms of systemic immunity, such as oral tolerance. This function 
is performed by the Micr through complex mechanisms, using the training and development of the main components of the host’s innate 
and adaptive immune system [20]. 

Function number 25. Promotes the development and homeostasis of the immune system. Intestinal Mic regulates adaptive and innate 
immune homeostasis, which can affect the development of autoimmune diseases, not only intestinal but also systemic [21]. 

Function number 26. Secretes small cationic antimicrobial peptides (defensin). Host defense peptides have been implicated as anti-
fungal therapy [22]. 

Function number 27. Preserves the viability of stem cells. The importance of intestinal Micr in diseases caused by stem cells has been 
pointed out [23]. 

Function number 28. It can secrete antimicrobial substances (bacteriocin). The antagonism is often due to the production of antimi-
crobials versus other organisms that occupy the same environmental niche [24].

Probiotics, prebiotics and synbiotics (Biot)

Probiotics: Live microorganisms that, when administered in adequate quantity, confer health benefits to the host. They are effective in 
the prevention and treatment of many intestinal diseases such as inflammatory bowel disease, diarrhea, irritable bowel syndrome, gluten 
intolerance, gastroenteritis, Helicobacter pylori infection and CRC; even though further studies are suggested [25]. In relation to CRC, the 
use of probiotics may be beneficial. Classic examples are the use of Lactobacillus, Bifidobacterium, Enterococcus and Lactococcus. And not 
only that, the use of preventive probiotics tends to promote a balanced Mic, as well as sufficient immunological surveillance, to prevent 
CRC [26]. Probiotics play a crucial role in modulating the immune response, and it is worth remembering that 80% of immune cells are 
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associated with the intestinal membrane [27]. One of the reasons for the increased incidence of CRC is the prevalence of chronic inflam-
matory disorders of the gastrointestinal epithelium, mainly represented by ulcerative colitis and Crohn’s disease [28]. Recently, probiotic-
derived factors, including proteins and other molecules released from live probiotics, have been.

Prebiotics: They are indigestible food ingredients (by the host) that have a beneficial effect through their selective metabolism in the 
intestinal tract. Current studies have suggested that prebiotics also have a protective effect against colon carcinogenesis, due to the pro-
duction of SCFA after fermentation by intestinal Mic and the alteration of gene expression in tumor cells [29]. These ingredients must not 
be hydrolyzed or absorbed in the upper gastrointestinal tract and be selective for one or a limited number of potentially beneficial bac-
teria, such as those that reside in the colon. Prebiotics, being non-digestible, have been associated with improved intestinal function and 
metabolism of the distal colon, including reduced risk of CRC. Fewer tumors have been observed in rats treated with carcinogens when 
fed cereal bran [30]. Most of the protective effects of prebiotics on CRC have been emphasized in those containing Oligo-fructose, such as 
fructo-oligo-saccharides and inulin [31]. Prebiotics, which can help maintain gut microbial homeostasis and mitigate dysbiosis, could be 
beneficial in preventing inflammation and CRC. These nutrients can hinder the effects of dysbiosis by promoting the growth of beneficial 
bacteria involved in SCFA production, anti-inflammatory immunity, intestinal epithelial barrier maintenance, pro-apoptotic mechanisms 
and other cellular mechanisms [32].

Synbiotics: Mixture of probiotics and prebiotics that contain live microorganisms and substrates used selectively by host microorganisms 
that confer health benefits. They exert a synergistic effect in improving colon carcinogenesis [33]. They theoretically have a synergistic 
protective effect against the development and progression of CRC through mechanisms that include decreased intestinal inflammation, 
enhanced immune function and antitumor activity, binding to potential food carcinogens and reduction of bacterial enzymes that hydro-
lyze pre-carcinogenic compounds [34]. Furthermore, the importance of tailor-made Biot in cancer treatment by bio-anti-mutagenic and 
de-mutagenic activity has been elaborated [35]. Recently, synbiotics have been proposed as a new preventive and therapeutic option. 
Epidemiological studies have indicated that the consumption of large amounts of fermented milk products containing Lactobacilli or Bi-
fidobacterium is associated with a lower incidence of CRC [36]. Although there are detractors, about it. Among the mechanisms that have 
been suggested: Alteration of the metabolic activities of the intestinal Mic, alteration of the physicochemical conditions in the colon, union 
of potential carcinogens, production of SCFA, production of antitumor or anti-mutagenic compounds, elevation of the capacity of the hosts 
and immune response that alters host physiology.

Microbiota transplant: Fecal microbiota transplantation, bacteriotherapy, or gut microbiota transplantation (IMT), is the infusion or 
grafting of filtered liquid feces from a healthy donor into the intestine of a recipient to cure a specific disease. The IMT method has 
been extensively reviewed, including comparing it with the Biot effect [37]. An imbalance in intestinal Mic promotes the progression of 
colorectal carcinogenesis through multiple mechanisms, including inflammation, activation of carcinogens and tumorigenic pathways, as 
well as host DNA damage and TP53 mutation, most frequently. To improve the above, TMI has been used, which is one of the most recent 
processes in the therapeutic armamentarium. And modulator of the intestinal Mic; even though more studies are needed to evaluate the 
long-term effects. The abundance of Fusobacterium nucleatum, Bacteroides fragilis, Escherichia coli, Enterococcus faecalis, Helicobacter 
hepaticus, Peptostreptococcus anaerobius, Helicobacter pylori, Streptococcus bovis and Porphyromonas gingivalis has been associated with 
the development of CRC. Each individual has their own Mic, which is related to lifestyle, antibiotic intake, diet and personal hygiene. There 
are limited data on the use of fecal microbiota transplantation in the treatment of CRC. However, there are studies that have confirmed 
the impact of TMI, for example, on the immune response. Further trials should focus on evaluating the efficacy of fecal microbiota trans-
plantation, for example, in reducing the severity gastrointestinal side effects associated with cancer treatment. In addition, there is a clear 
need to assess the safety of fecal microbiota transplantation with respect to its long-term effects and clinical outcome of CRC patients [38]. 
One of the experts in fecal microbiota transplantation, Dr. Thomas Julius Borody, states: “The fecal microbiota transplantation is one of 
the most effective methods to manipulate the gastrointestinal Micb” [39]. Intestinal dysbiosis appears in numerous conditions, including 
CRC [40]. 



Citation: Alvaro Zamudio Tiburcio., et al. “Colorectal Cancer and Microbiome Link-Up”. EC Gastroenterology and Digestive System 9.10 
(2022): 22-30.

Colorectal Cancer and Microbiome Link-Up

27

Administration route: It varies between institutions and can be nasoduodenal, trans-colonic or by enema. Some patients may not find it 
pleasant to have stool through the upper intestine; the occasional complication such as vomiting would be avoided by lower gastro-intes-
tinal infusion and the infusion of Mic from the lower colon into the upper gastro-intestinal tract may disturb the local microbial balance. 
Colonoscopy offers the advantage of allowing direct evaluation of the colonic mucosa, diagnosing coexisting pathologies and treating 
them. The use of bowel preparation can help remove the abnormal Mic from the host and facilitate implantation of the donor Mic. Enema 
administration is effective, cheap, safe and carries less procedural or institutional admission costs [41].

Potential complications: IMT can be safe and well tolerated with few serious adverse events, although it is often given to patients with 
significant comorbidities [42]. Commonly reported immediate adverse events after IMT include abdominal discomfort, bloating, flatu-
lence, diarrhea, constipation, vomiting and transient fever [43]. Most of these symptoms are self-limited and disappear within 2 days after 
transplant. However, little information is available on long-term immunological effects, including the development of latent infections. 
In addition, diseases or conditions related to changes in intestinal Mic may occur, such as obesity, diabetes, atherosclerosis, IBD [44]. Al-
though little has been said about the usefulness of the Biot, after the IMT. It is a fact that they can protect even more from a bad evolution, 
as occurs in inflammatory bowel disease, where they are provided a month or more after the transplant and improve the barrier function 
of the intestinal mucosa, the function of the immune system and they promote the secretion of anti-inflammatory factors, inhibiting the 
growth of harmful bacteria in the intestine [45]. However, the same Biot are not exempt from complications, since they can appear with 
probiotics: allergic reactions, mild gastric discomfort, diarrhea, flatulence and occasionally infections [46]. With prebiotics: Abdominal 
discomfort, abdominal swelling and flatulence, while the patient adapts. If the patient has irritable bowel syndrome, it´s recommended to 
be very careful [47]. Finally, with synbiotics, the following may appear: Alterations similar to the use of probiotics or prebiotics, since they 
are a mixture of both [48]. Future: Richards K and her group encapsulated three different E. coli phyla, using membrane emulsification 
processes [49]. The ability to safely administer IMT to patients will depend on standardized and highly specialized laboratories for stool 
preparation. Next-generation Mic-based drugs are likely to become the preferred option. We can alter the Micb through diet, so it should 
be insisted on. Blocking a specific bacterial enzyme could be healthy.

Conclusion [50-52]

• Laboratories will require expertise in collecting and managing medical and lifestyle data from donors; proper sample collection, 
preparation and storage procedures; careful selection of donor material and standardized methods for reporting adverse events. 
Well-designed clinical trials of IMT will help validate the role of Mic in disease and identify the specific bacteria or metabolites re-
sponsible for this effect. These trials could also guide the development of bacteriotherapy. 

• If a disease is driven by a single microorganism, vaccination against it could have beneficial effects. 

• A strategy that repairs the leak in the intestinal wall could be effective. 

• Gut Mic will advance asthma research and treatment for the foreseeable future. 

• Ultimately, it is conceivable that after any use of antibiotics, oral FMT becomes routine to ecologically conserve our GI Micb.
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