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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
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and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
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bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Dysbiosis and weakened gastrointestinal barrier
function have been identified as potential regulators of Chronic
Kidney Disease (CKD). The complex connection among gut
micro biota and CKD is provided in this study, with particular
attention to how inflammation contributes to the CKD path
physiology. It establishes the inverse association between CKD
and gut microbial dysbiosis by exploring the collision of CKD
about the organization and capabilities of the gut micro biota.

Methods: The possibility of new diagnostic tools in measuring
the dynamic changes within the gut microbial ecology
illustrates the importance of accurately diagnosing gut micro
biota abnormalities in CKD. Additionally, the study explores
the targeted medicines that focus on gut micro biota in CKD.
Using data from both human clinical trials and rat models, the
study demonstrates the variety of therapeutic approaches and
their ability to limit the rate of development of CKD and its
accompanying problems.

Result: The study we performed was based on the Preferred
Reporting Items for Systematic reviews and Meta Analyses
(PRISMA) approach. The findings show the significance of
investigating the relationship between gut micro biota and
CKD, paving up the possibility for new therapeutic strategies
to improve the patient outcomes and quality of life. The present
understanding of CKD-induced modifications to the gut
micro biota and the ensuing effects on gastrointestinal health,
emphasizing studies, will be highlighted in this review.

Key words. Gastrointestinal, pathophysiology, diagnostic
tools, human clinical trials, rat models.

Introduction.

The prevalence of CKD is a substantial worldwide health
burden that has grown dramatically in the last several years as
a result of aging populations and illnesses that are linked to it,
such as metabolic syndrome, obesity, diabetes mellitus (DM),
and arterial hypertension [1]. Patients with CKD frequently have
altered gut microbiota, which is linked to low-grade chronic
inflammation, oxidative stress (OS), and acute hemolysis (AH).
The term CKD refers to a wide range of illnesses that impact
the anatomy and functionality of the kidney. Kidney damage
(albuminuria) or impaired kidney function glomerular filtration
rate (GFR) are the two main criteria used to define CKD. Renal
replacement treatment, including hemodialysis (HD), peritoneal
dialysis, and kidney transplants, is becoming more prevalent
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yearly, making for 10-15% of all cases [2]. Organic waste
products, especially those derived from nitrogen metabolism
that the kidneys are ordinarily responsible for eliminating;
accumulate due to the gradual loss of renal function. Still, early
identification can help to avoid some of the negative effects of
CKD. The most frequent causes of CKD globally are diabetes
and hypertension [3].

Additional reasons could include polycystic kidney disease,
pyelonephritis, and glomerulonephritis. Cardiovascular (CV)
the primary cause of death is illness for persons with CKD. As
the illness progresses, the risk of cardiovascular disease (CVD)
increases exponentially. Hence, patients with CKD generally
have a substantial CV burden when they start a renal replacement
treatment [4]. Patients with ESRD may have up to 500 times
the overall CV-related mortality rate. The frequency of CV
events cannot be decreased, and the condition's progression can
be slowed down by treatments aimed at classic CV risk factors
such as diabetes, dyslipidemia, and hypertension. Thus, non-
traditional risk factors for CKD rise in 66 bacteria [5].

Chronic inflammation, arterial calcification, sympathetic
hyperactivity, and anaemia are examples of the prevalence of
kidney function falls that have been connected to an increased
risk of heart attacks and an accelerated phase of the illness [6].
Dysbiosis is used to illustrate an imbalance in the gut micro
biota that leads to modifications in the gastrointestinal tract's
regular functions and the creation of toxins that harm the
organism. Many chronic illnesses, including CKD, can cause the
dysbiosis condition [7]. Disbyosis, which is often observed in a
uremic condition, actually causes the retention of uremic toxins,
the majority of which are produced by an imbalance in the
fermentation of nitrogen compounds relative to non-digestible
carbohydrates, including p-cresyl and indoxylsulphate. In a few
individuals, these toxins increase inflammation, dysmetabolism,
and CVD, among other consequences of CKD [8]. Disbyosis
condition is currently being acknowledged as a potential
therapy target to prevent or mitigate CKD-related effects. An
increasing amount of study indicates that individuals with
CKD and ESRD have different microbiota composition. It was
found that the abundance of up to 190 microbial operational
taxonomic unitsvaried considerably [9]. Another study found
that ESRD patients had greater levels compared to controls,
of aerobic bacteria, including species of Enterobacteria and
Escherichia Patients on hemodialysis had considerably greater
counts of Clostridium perfringens among anaerobic bacteria
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and lower counts of Bifidobacterium species [10]. Patients with
CKD and ESRD have dysbiosis of the gut microbiota due to
several causes. These include iron treatment, frequent use of
antibiotics, reduced dietary fiber consumption and increased
constipation, and inadequate protein absorption [11]. The study
aims to identify possible indicators and molecular fingerprints
for early diagnosis and prognosis evaluation by examining the
unique modifications in the number of gut microbes associated
with CKD. It also investigates how the CKD affects the gut
microbiota's the structure and function clarifying the underlying
processes that support the advancement of the illness. Figure 1
depicts the link between GUT and CKD.

Human Gut
genoma Microbioma

Increased
Susceptibility
to CKD

Gut
Microbiota
dysbiosis

Traditional
Risk factors

Progression
of CKD

Uremic
toxins

Figure 1. Link between GUT and CKD.

Therapeutic Approaches for Dysbiosis of the Gut Microbes
in CKD.

GUT Microbiota.

In the human gastrointestinal system, there are billions of
microorganisms, generally bacteria, that make up a diverse
and abundant population. The production of vitamins and
nutrients is one advantage of the human body's symbiotic
relationship with the gut bacteria, defense against infections,
modulation of host immunity, and the digestion of complex
food macronutrients [12]. The phylum has two families that are
prevalent in the colon, Lachnospiraceae and Ruminococcaceae,
which together account for bacteria found in healthy adult
fecal samples [13]. The genera Bacteroides and Prevotella
are the dominant members of the phylum Bacteroidetes. The
genus Bifidobacterium is the primary representative of the less
common phylum Actinobacteria. Early experiences in life affect
the gut microbiota's richness and variety, which indicates an
appropriate constitution of the microbiota. Every person has a
different ideal healthy composition, which may be attributed to
their age, ethnic background, lifestyle, and dietary preferences
[14]. Dietary habits have a significant influence on the structure
of bacteria among these parameters. Prevotella-dominated
microbiota is linked to diets high in fiber, whereas Bacteroides-
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dominated microbiota is linked to diets high in protein. It has
also been proposed that artificial sweeteners, alcohol, and
fermented meals could impact the makeup of bacteria [15].

The gastrointestinal as a cause of inflammation in CKD.

Dialysis patients have chronic inflammation across their
whole gastrointestinal system (esophageal to colon). A study
on animals has demonstrated that bacterial urease activity
destroys the colon's tight epithelial junctions, and that cytokine
production causes localized inflammation. However, it is
significant because animals cannot degrade urea [16]. The low
potassium and low phosphorus diets that CKD patients follow
lead to inadequate intake of symbiotic bacteria and vegetable
fiber. The bacteria that generate the enzyme urease breaks down
urea into ammonia and ammonium hydroxide (NH4OH), which
breaks down proteins with tight junctions [17]. Meanwhile, the
balance between symbiotic bacteria is disrupted by the changed
microbiome, which also poses competition for colonocytes'
SCFA supply. This can cause inflammatory leukocytes to
infiltrate and produce cytokines, compromising colonocyte
integrity and the mucosal barrier. Gastrointestinal inflammation
accelerates the breakdown of the epithelial barrier by promoting
tight junction protein endocytosis [18]. Systemic inflammation
eventually results from transferring uremic toxins, endotoxins,
and bacterial byproducts. As kidney disease advances, serum
urea concentrations rise along with alterations in the gut flora,
creating a vicious cycle. The broad and ever-expanding list of
uremic toxins and solutes is the primary reason why, despite
the severity of uremia's effects and the many reviews conducted
on the issue, the cellular and molecular processes at play in the
formation of the illness remain mostly unexplained. During
uremia, the levels of over 100 different solutes rise, although
the exact source of most of them is still up for discussion [19].

The effects of CKD on GUT Microbiota.

The accumulation of uremic toxins is a characteristic of CKD,
which is also often linked to mechanically disrupted alterations
in the gastrointestinal tract, including intestinal wall edema
and altered colonic transit [20]. Dietary restrictions and regular
use of iron, phosphorus-binding medicines, and antibiotics are
common in patients with CKD. These traits have the potential
to cause dysbiosis and, inversely, to accelerate the illness's
progression to more severe stages of chronic kidney disease.
Uremic toxins are waste products that accumulate in the
intestinal epithelium and blood when renal function deteriorates
[21]. The revolutionize in the digestive system promote the
establishment of microorganisms that may produce both
urease or uricase enzymes and use urea as a source of energy.
The cytosolic enzyme urease is responsible for catalyzing the
conversion of urea into ammonia and carbon dioxide. Thus, a
large increase in ammonia generation raises the pH of the gut,
breaks down gut tight connections in the epithelium to cause
enterocolitis [22]. The kidney is primarily charge of eliminating
uric acid produced by the metabolism of purine; however, as
renal function declines, the colon takes over as the principal site
of uric acid excretion. Through the same mechanism, a high uric
acid concentration increases the number of microorganisms [23].



Diagnosis of GUT in CKD.

To diagnose gut microbial dysbiosis in CKD, an in-depth
investigation involving laboratory tests, clinical evaluations,
and innovative techniques for examining the organization and
functioning of the gut microbiota is required. The following
methods are frequently used to diagnose gut microbial dysbiosis
in CKD [24]. A comprehensive clinical evaluation that includes
the patient's food habits, prescription usage, medical history,
and gastrointestinal symptoms is the initial step in the diagnosis
procedure. In individuals with CKD, gut microbe dysbiosis can
be indicated by clinical signs such as uremia, abnormal bowel
habits, and gastrointestinal disorders [25]. One of the most
important aspects of detecting gut microbial dysbiosis involves
examining stool samples to examine the construction of the
gut microbiota. Metagenomic sequencing, “16S rRNA gene
sequencing”, and metabolomics analysis are a few examples of
advanced techniques that are being used to discover particular
microbial imbalances associated with CKD by providing exact
data on the variation, prosperity, and functional capability of gut
microbial communities [26].

GUT Microbiota strategic therapies on CKD.

As potential targets for therapy, researchers are becoming
more interested in the gut microbiota and the chemicals it
produces. Probiotics and prebiotics are the gut microbiota-
targeted treatments most often used in clinical practice. When
taken orally, probiotics live bacteria that have positive health
effects [27]. Beneficial bacterial growth and activity can be
enhanced by prebiotics. Synbiotics combine probiotics and
prebiotics, which provide additional health benefits. Postbiotics,
compounds created or leased by the gut microorganisms,
have also shown beneficial effects on the host [28]. Figure
2 summarizes prospective therapeutics targeting the gut
microbiota to address the developmental programming of CKD
and connected comorbidities.

Gut microbiota-target therapy

/ .

Probiotics «

Others

Developmental
Programming of
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Prebiotics Fecal Microbiota

Transplant

Synbiotics <
\ 7 P

Figure 2. GUT Microbiota-target therapy.

Human Indications in Children with CKD.

The potential of gut microbiota modifications brought about by
microbiome-targeted therapy to avoid the course of CKD and its
related complication in children has yet to be thoroughly studied.
For example, the butyrate-producing bacterium Clostridium
butyricum is employed as a probiotic. In children with INS,
oral treatment of the bacteria Clostridium butyricum during
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remission has been demonstrated to decrease the incidence of
recurrence and the need for immunosuppressive medications
[29]. Probiotic therapy's protective effects have been linked to
increases in Treg cells and butyrate-producing microorganisms.
However, there is strong evidence from animal research that
targets gut microbiota to stop the course of the illness and its
adverse repercussions.

Models of Animals for Strategic Therapy Using Gut
Microbiota.

The potential benefits of gut microbiota strategic treatment to
prevent and cure many disorders have generated much interest.
Preclinical research often uses animal models to investigate the
mechanisms and effectiveness of these medicines. The effects of
early-life therapies aimed at targeting the gut microbiota have
been investigated with various animal models. In advance of
being used in clinical settings, these models play an important
part in clarifying the underlying processes and proving the
effectiveness and safety of certain treatment approaches [30].
Rats are useful models for examining the impact of early-life
gut microbiota-targeted therapy because they are comparable
to people physiologically. They provide light on the intricate
relationships that exist between host metabolism, immunological
response, neurobehavioral development, and the gut microbiota
[31]. Table 1 summarizes probiotics and prebiotics in CKD in
both humans and animals.

Results and Discussion.

This study was performed following the PRISMA standards.
The investigations showed that many databases were necessary
for a thorough representation of papers, demonstrating the
reliability of systematic evaluations.1800 citations were found
after the examination of the designated resources. 1545 citations
remained for titles or an abstract screening after multiple
entries (n=255) consisted of eliminated. In the end, 14 papers
received inclusion in the current systematic evaluation after
645 documents were tested for inclusion in full text. Figure 3
displays the decision-making method's diagram.
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Figure 3. Flow chart of some of the research included in the study.




Table 1. Investigation of prebiotics and probiotics in CKD.

Kinds Nutritional Intervention Results Reference
Prebiotics
Rat starch resistant to amylase in maize Reduction of inflammation and Qxidative st-ress. ' [32]
Delayed development of renal disease that is chronic.
Decrease in serum urea nitrogen that is significant.
Human High fermentable fiber gum Arabic Considerable rise in the amount of nitrogen and bacterial bulk  [33]
in the feces.
Mice Fatty acids with a short chain Decreased inflammation both locally and overall [34]
Probiotics
Rat Al.kalophili(.: urease-pgsitive bacteria found in ~ Lower levels of blood urea nitrogen. [35]
soil Pasteurisporosarcina An increase in survival.
Human B. longum, S. thermophilus, and L. acidophilus Decrease of blood urea gitrogen levels significantly. [36]
higher quality-of-life ratings
Dog VSL#3 The estimated glomerular filtration rate has increased significantly. [37]
Synbiotics
Probinulneutro is a commercial symbiotic .
Human - Extremely lower amount of p-cresol in whole plasma. [38]
composition.
Human Probiotics and Prebiofics Ip the gut mic}robiota, the presence of Bifidobacterium was [39]
significantly improved by symbiotic treatments.
Human Streptococeus thermophilus and Bifidobacterium Decrease of the fluid urea nitrogen saturation significantly. [40]

longum

CKD is mostly caused by malfunctioning metabolic pathways,
highlighting the illness's complexity. Forecasted analyses
have shown distinct metabolic fingerprints across different
CKD cohorts, emphasizing the complex relationship between
changed metabolic pathways and disease development. In
addition to expanding the scope of our understanding of the
path physiology of CKD, these findings have made it possible
to develop focused; therapeutic approaches specialized to the
unique metabolic abnormalities typical of various phases of
the disease. The investigators require creating individualized
therapy plans that decrease the progress of CKD and enhance
patient outcomes by understanding the complex metabolic
nuances [41]. Figure 4 depicts the metabolic processes among
individuals with CKD based on functional analysis predictions.

The Kidney Disease Outcomes Quality Initiative (KDOQI)
classifies CKD into stages, with a large complication variation
among these stages. From imbalances in electrolytes and
hypertension in the beginning stages to anemia, bone problems,
and cardiovascular difficulties in the latter stages, each step is
linked to a unique spectrum of consequences. Comprehending
the frequency of these complications at various stages of CKD
is essential for implementing customized monitoring and
management plans. This highlights the necessity of prompt
interventions to reduce the risk of unfavourable consequences
and enhance the general quality of life for patients with CKD
[42]. Figure 5 depicts the frequency of problems based on the
CKD stage determined by KDOQI.

Body weight (BW) changes were observed during five weeks
in rats with CKD caused by oral gavages with adenine at a dose
of 250 mg/kg BW/day. Compared to the control group, the CKD
rats significantly lost body weight, with losses of around 22%
and 31% observed in the third and fifth weeks, respectively. The
animals' entire health is negatively impacted by the severe CKD
disease, which is highlighted by this significant weight loss.
Despite this, providing a synbiotic therapy to CKD rats appears
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to mitigate weight loss promisingly. With weight reductions
of around 16% and 22% within third as well as fifth weeks,
correspondingly, the synbiotic-treated CKD rats showed a
comparatively easier fall in body weight than the control group.
According to these results, using synbiotics could slow down
the rate at which weight loss linked to CKD is progressing [44].
Figure 6 depictsthe rat's modifications in body weight.

In rats with CKD, a significant difference in indole levels was
found between the rats with CKD and the control group. In
particular, the indole level is superior in the CKD rats than in
the control rats. Also, animals that were given adenine to cause
CKD died by the tenth week, demonstrating the seriousness of
the illness and its possible negative effects. However, the CKD
rats' indole levels dropped when they were given synbiotics,
returning them to levels observed in the control group. This
decrease emphasizes the ability of synbiotic therapy to regulate
indole metabolism in the setting of CKD. It raises the possibility
that it may play a role in decreasing fecal indole levels [43].
Figure 7 depicts the amount of rat fecal indole time series.

An interdisciplinary field including gastroenterology,
nephrology, and micro biome research is the effect of certain
medications on the gut micro biota in patients with chronic
kidney disease. The most accurate and customized information
on the management of CKD and its possible impacts on the gut
flora is usually obtained by consulting with medical specialists.
Human study provides critical therapeutic relevance and assists
in bridging the translational gap, even while animal models offer
insightful information. According to the results of these human
investigations, there is a complicated interaction between the gut
micro biota and medications for CKD. Further study is required
to understand the processes behind these interactions and how
they affect patient care. As a whole, the data gathered from
human research improves and contextualizes our knowledge of
how different treatment approaches affect the gut micro biota
within the intricate framework of chronic kidney disease.
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Figure 6. The rat's modifications in body weight.
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Figure 7. The amount of rat fecal indole time-series.

Conclusion.

The term CKD indicates a progressive, long-term loss of
kidney function. It is characterized by a progressive decline in
the kidneys' capacity to remove waste from the circulation. This
illness often progresses slowly, and the glomerular filtration rate
estimate (eGFR) used to categorize the illness's severity into
several phases. A dysbiotic condition caused by an increase
in pathogenic germs and a decrease in helpful bacteria in the
gut microbiome is often associated with CKD. Clinicians
could be able to identify new biomarkers that support early
CKD identification and prognosis evaluation by clarifying the
complex relationships between gut microbial imbalances and
CKD pathogenesis. Moreover, certain treatments, including
probiotics and prebiotics, as well as dietary changes that
target the gut microbiota, indicate possibilities in slowing the
advancement of CKD and its side effects. The complex structure
of the gut microbiome presents difficulties in accurately
determining the particular microbial changes linked to CKD,
which often results in inconsistent study outcomes. To generate
individualized treatment plans for each patient, further study
will help identify certain microbial signatures related to various
phases of CKD.
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