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Abstract

Probiotics are microorganisms that provide a positive effect on the host
where Lactobacillus and Bifidobacteruim are the most frequent species in this
group; on the other hand prebiotics are substances that provide a selective
stimulation of growth to species beneficial to humans such as those mentioned
above, where inulin or oligofructose are the most representative substances in
this category. The intestinal flora represents a great variety of microorganisms
such as Bacteroides, Faecalibacterium, Bifidobacterium among others,
maintaining a homeostasis in its environment, however in patients with
chronic renal failure (CKD) show an increase in the intestinal level of aerobic
bacteria such as Firmicutes, Actinobacteria and Proteobacteria resulting in an
increase of metabolites such as phenols, indoles and amines that contribute
to uremic toxicity. It is known that the use of probiotics and prebiotics have
many applications in the medical field, from cardiovascular diseases, diarrhea,
allergies, Helicobacter pylori erradication, nephropathies to use in cancer
patients. The increase in the number of patients with chronic renal failure) and the
mechanisms of action by these microorganisms could represent an alternative
in these patients. However, the scientific evidence in this area is limited, which
represents an area of opportunity. Through the analysis, we intend to present
scientific evidence in the use of probiotics (lactobacillus rhamnosus NH001,
Bifidobacteriumlactis Bi07) and prebiotics (blue agave inulin) as an alternative
treatment in patients with renal failure for the significant decrease in toxin levels.
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hepatic encephalopathy, among others tested with scientific studies
on the benefits of probiotics. Renal insufficiency is a poorly studied
field and represents a promising alternative [8-10].

Introduction

Between 2011-2012, there were a total of 54.6 - 56 million deaths

worldwide, of which 38 million were for noncommunicable diseases
The purpose of this article is to know the scientific evidence on

the use of probiotics as an alternative treatment in patients with
renal insufficiency for the significant reduction of levels of toxins
(urea, ammonium) with the use of lactobacillus rhamnosus NH001,
Bifidobacteriumlactis Bi07, and inulin Blue agave through scientific
evidence level II-IV.

such as cardiovascular diseases, cancer, chronic respiratory diseases
and diabetes, about 29 million People with this characteristic required
palliative care where renal failure represents 2% of the total number
of patients [1,2].

The increase in the prevalence of chronic renal failure worldwide

is 6-10% of the adult population can be classified in different stages,

due to factors such as progressive aging of the population, diabetes Probiotics and Prebiotics

mellitus, hypertension and obesity that condition an increase in the
risk of cardiovascular events among others [3-5]. Currently, the IRC
represents a public health problem the impact in economic terms
generates a large consumption of inputs and an adequate coordination
among health professionals who are involved in medical care [6].

Due to the current panorama of patients with CRF, new
alternatives have been developed in the medical area in order to
improve the quality of life of patients; This is how a new concept
called "functional food", defined as that product, modified food or
food ingredient that provides health benefits, arises; This concept
makes its appearance from the works of Metchnikoff in century XX
who suggests that the lactic bacteria had a positive impact on the
human beings [7].

The positive impact of these microorganisms on the guests, open
a new path in the medical field as an alternative in pathologies such
as cardiovascular diseases, diarrhea, allergies, Helicobacter pylori
eradication, reduction of cancer risk, osteoporosis, nephropathy,

Probiotics are living microorganisms that give a positive impact
to the health of the host, where species such as Lactobacillus and
Bifidobacterium are the species that most frequently for their
characteristics among which we find resistance to gastric acid, bile
salts, pancreatic enzymes and by the Adherence to the colon mucosa
[11,12].

Prebiotics are substances that nourish groups of microorganisms
selected in the gut promotes the growth of bacteria that favorably
impact the host, inulin one of the most commonly used prebiotics,
in vitro tests have been found to significantly increase lactobacilli
and bifidobacteria; In a randomized double-blind placebo-controlled
study with 29 patients it was observed that supplementation 7.5 grams
of agave inulin for 21 days had a favorable impact of 3 to 4 times
more compared to the control in Actinobacteria and Bifidobacterium
[8,13-15].

Normal Intestinal Flora

The microbial flora or microflora refers to the great variety of
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Table 1: Principal mechanisms of action of probiotics.

Prevents colonization of pathogenic

1. L.Rhammnosus GG ) )
microorganisms

Blocks adhesion receptors and competes for nutrients

2. L.Rhammnosus GG Antimicrobial activity

Production of substances with antimicrobial action

3. L.Rhammnosus GG &

Bifidobacterium Immunomodulatory

Regulates the humoral and cellular immune response

4. Bifidobacterium Enzymatic activity

Decreases the activity of enzymes associated with the synthesis of lactose,
pro-carcinogens

aerobic and anaerobic microorganisms that inhabit both internal and
external surfaces of humans, however, that environment does not
remain constant throughout life due to certain changes in adaptation
being exposed to variables such as race, hygiene, states of stress and
age [16].

In the adult individual, the gastrointestinal tract reaches an area of
300 to 400 square meters, so that it is formed of structures and specific
functions in charge of the analytical and biochemical recognition of
the substances that transit through the digestive tract [17]. In the
newborn, its intestinal flora is found to be sterile and colonized by
bacteria such as E. colli and streptococci, being fed with breast milk
significantly increases the number of bacteria such as bifidobacteria
was approximately at the age of two years the flora of the child
becomes similar to that which predominates in the adult [18,19].

Normally the small intestine is sterile, unlike the large intestine
in which a large number of different bacteria are found, such as
Bacteroides, Faecalibacterium, Bifidobacterium [20,21]. Most bacterial
species are strictly anaerobic, therefore the bacterial density increases
progressively along the intestinal length reaching its maximum in the
colon, biotransforming the conjugated bile acids which are molecules
involved in the modulation of fat metabolism or glucose [22,23].

The intestinal flora maintains several functions in the organism
maintaining a homeostasis as a protective effect against the
proliferation or infection of pathogenic bacteria, metabolic functions
that consist of fermentation, putrefaction, synthesis of vitamins; The
barrier effect by competition for nutrients and space, production of
substances that lower PH, stimulation of the host immune system and
control of proliferation and differentiation of epithelial cells [24,25].

Alterations in the intestinal flora in CRF

Uremic toxins originating from intestinal microbial metabolism
may contribute to impaired function,
calcification, metabolic bone disease, and mortality in CRF patients
[26]. It is believed that many factors unrelated and related to dialysis
may contribute to the inflammatory condition in CRF, even in the
absence of an infectious process, the typical inflammatory state of
the disease could be activated and/or enhanced by the passage of
molecules and toxins Pro-inflammatory cells from the intestine to
the bloodstream a phenomenon called bacterial translocation, where
urease-producing microbial families such as Alteromonadacea,
Cellulomonadacea, Clostridiacea [22]. microorganisms such as
Escherichia Coli metabolize tryptophan producing indole which
is subsequently absorbed and is metabolized in the liver to indoxyl
sulphate [27], just as when carbohydrate concentrations are low, the
amino acids can be subjected to fermentation, and produce Short
chain fatty acids and toxins: ammonia, thiols, phenols, and indoles
[28] all these phenomena increase uremic toxicity and intestinal

renal cardiovascular

barrier dysfunction [29,30].

Patients with CKD have different flora than normal flora, asaerobic
bacteria such as Firmicutes, Actinobacteria, and Proteobacteria have
been shown to be intestinal, and a smaller number of anaerobic
bacteria, such as Sutterellaceae, Bacteroidaceae, and Lactobacillaceae,
have been observed. Increased urea concentrations, and consequently
an increase in pH, which promotes the growth of aerobic bacteria
in the gastrointestinal tract and the subsequent production of
uremic toxins, leading to a thickening of the walls and infiltration
of leukocytes in the lamina propria of tissues such as the stomach,
jejunum, and ileum leading to microbial dysbiosis [28,31].

It has recently been shown that the renal toxicity of the intestinal
microbiota could be mediated by the biotransformation of melamine
to cyanuric acid. The precursors of uremic toxins are generated
by fermentation in the TGI of amino acids such as phenylalanine,
tyrosine, and tryptophan to generate p-cresol, phenol, and indole.
These precursors are conjugated by passage through the intestinal
wall and/or in the liver resulting in retention of circulating uremic
solutes and/or toxins of p-cresyl sulfate, glucuronide p-cresyl, phenyl
sulfate, phenyl glucuronide, sulfate Indoxyl and indoxyl glucuronide.
The biological impact of these molecules induces proinflammatory
responses, leukocyte stimulation, and endothelial dysfunction [32].

Effects, Function, and Mechanism of Action
of Probiotics

Probiotics provide beneficial effects for the development of
microbial flora in the intestinal flora, these effects achieved through
antagonism preventing the multiplication of pathogens and
production of toxins that preclude its pathogenic action in addition
to governing an immune response through dendritic cell activity and
natural killer cell and cytokine production [33,34].

Among the characteristics of these microorganisms to fulfill
their functions, probiotics must be normal inhabitants of the
normal human intestine, not be pathogenic or toxicogenic, survive
the acidic environment of the stomach and the effect of bile in
the duodenum, as well as, capacity of adhesion to epithelial cells,
adapting to the intestinal microbiota without displacing the existing
native microbiota, producing antimicrobial substances and being
able to positively enhance immune functions and metabolic activities
[35,36].

In renal disease there are high concentrations of urea [37] because
there is an increase in pH, which leads to the growth of aerobic bacteria
in the gastrointestinal tract, in the case of Bifidobacterium, increases
carbohydrates in a way that occurs Acetic acid and lactic acid to
acidify the intestine, preventing aerobic pathogenic microorganisms
from growing and reproducing, helping the intestinal flora with the
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decrease of bacteria producing uremic toxins [38] (Table 1).

Effects, Function, and Mechanism of Action
of Prebiotics

A prebiotic is a nondigestible food ingredient (by the host),
which has a beneficial effect through its selective stimulation of the
growth or activity of one or a limited number of bacteria in the colon.
Preliminary evidence indicates that inulin enriched with prebiotic
oligofructose (p-inulin) promotes the growth of Bifidobacterium
species, mediates weight loss, reduces inflammation, and improves
metabolic function [39,40].

Prebiotics are generally polymers consisting of 4 to 10 units
of monomeric hexose, which provide selective stimulation of the
growth or activity of beneficial native bacteria and because of their
characteristics are not digested by small intestinal and pancreatic
enzymes arriving unmodified into the colon [40,41].

Supplementation with probiotics may alter the microbiota in the
intestine of patients with CRF and is likely to increase saccharolytic
activity by promoting a greater number of beneficial byproducts
for the host, decreasing proteolytic activity by decreasing uremic
solute production and intestinal inflammation, Preventing bacterial
translocation and disruption of intestinal transport systems; Other
effects attributed to probiotics are the ability to increase transit time,
increase fecal weight with fewer side effects and increase the quality
of life of patients [42].

Inulin has a linear chain bound by Beta bonds, important for
being resistant to the enzymatic hydrolysis of human gastrointestinal,
and the degree of polymerization of 11 to 65 units of fructose
with a terminal glucose; Its use has demonstrated a greater
degree of fermentation that produces FOS fructooligosaccharides
polymerization, in addition, that it is associated with down-regulation
of the production of IL-6 and IFN-gamma. Nowadays one of the ways
to increase the number of beneficial intestinal microorganisms is the
use of prebiotic ingredients and to be able to generate the bifidogenic
effect it is necessary that the prebiotic culture count in the colon is
greater than or equal to 106 UFCG- 1 of fecal material [43].

Aliasgharzadeh et al. showed that supplementation with
oligofructose-enriched inulin for 8 weeks in diabetic patients
significantly decreased body weight, body mass index, fasting plasma
glucose, fasting plasma glucose, HbAlc, TC (total cholesterol), LDL-c
, TC (total cholesterol) / HDL-c ratio, LDL-c / HDL-c ratio, LDL-c
/ HDL-c ratio and MDA (malondialdehyde), however, we could
find no significant effect on TG (triglycerides), SOD (superoxide
dismutase), GSH-Px (glutathione peroxidase) and catalase compared
to the placebo group [44-51].

Conclusions

It is evident that the number of patients with CRF in stages
prior to dialysis is worrisome, however, the knowledge of the
pathophysiological mechanism regarding the damage caused by the
increase of uremic toxins such as urea, thiols, phenols and indoles in
the intestinal flora of these patients Provides us with new alternatives
to reduce the time in which a patient arrives at that condition; It has
been known for some time that the use of probiotics and prebiotics
in the human being have a favorable impact and today it emerges as a

promising and safe therapy in different clinical scenarios, nevertheless
although there are investigations about the use in diverse pathologies
The use of these microorganisms in CRF is limited, although we know
what the mechanism of action in binomial of these microorganisms
decreasing the levels of urea and contributing to the decrease of micro
inflammation, represents a new field of study with the need of the
elaboration Of studies focused on this area with a greater number
of patients in order to make clinical recommendations based on
evidence regarding the dosing of colony forming units providing a
new alternative in terms of therapeutic management in patients with
CRE.
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