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Annotatsiya. Surunkali buyrak yetishmowvehiligi (SBY.) bemarlarida ichak mikrobiotasining
buzilishi (disbioz) uremik toksinlar ishlab chiqarilishining ortishi va yallig‘lanish jarayonlarining
kuchayishi orqali kasallikning og‘irlashishiga olib keladi. Xorazm vileyatida odatiy ovqgatlanish
odatlari mikrobiota tarkibiga bevosita ta’sir ko‘rsatadi. Tadqiqotmizning maqgsadi SBY bo‘lgan
bemorlarda mikrobiota ozgarishlarini ilmiy .adabiyotlar asosida 'o‘rganish, ularni tuzatishga
garatilgan aralashuv usullarini bahelash va Xorazm viloyatida o‘tkazilgan klinik kuzatuv natijalarini
taqdim etish. 2013-2024 yillar oralig‘ida ilmiy manbalar tahlil gilindi. 30 nafar SBY bilan og‘rigan
bemorlar ishtirokida'12 haftalik sinbiotik (Bifidobacterium longum, Lactobacillus acidophilus va
inulin) va tolaga boy parhez asosida klinik kuzatuv o*tkazildi. Davolashdan so‘ng foydali bakteriyalar
soni oshdi, zararli toksinlar (indoksil sulfat, p-kresil sulfat) miqgdori/kamaydi, CRP va IL-6 kabi
yallig‘lanish belgilari pasaydi, shuningdek, ichak faoliyati yaxshilandi. Mikrobiotani tuzatish usullari
SBY bo‘lgan bemorlar uchun foydali bo‘lib, ularning umumiy ahvelini'yaxshilashda yordam beradi.
Xorazm sharoitida bunday yondashuviar keng qo‘llanilishi zarar!

Kalit so‘zlar: surunkali buyrak  kasalligi;” mikrobiota, probiotiklar, sinbiotiklar, uremik
toksinlar

AnHOTanus. XpoHndyeckas 007e3Hs nouek (XBIL)-conpoBoxmaercs HapyIIICHHEM COCTaBa
KUIIEYHOW MMKPOOMOTHI, YTO BEAET K YBEIMYCHHIO MNPOAYKIUH YPEMHUYECKHUX TOKCHHOB U
aKTUBAllMM CHCTEMHOTo BocrnaieHus. B Xope3McKkoM pernoHe xapakTep NHUTAHUS BIUSET Ha
MHUKpPOOMOTY KulleyHHKa. Llenpto Hamiero ucciefoBaHus MPOAHAIW3UPOBATh H3MEHEHUS
MukpoOuoTsl npu XbBIl Ha ocHOBe HayuyHOW suTepaTypbl, OLEHUTh 3(P(HEKTUBHOCTH METO/IOB
KOPPEeKIIMM MHKpPOOHOTBI, a TaKKe MpPEICTaBUTh pPe3yJbTaThl KIMHHUUYECKOTO HaOII0IeHus,
npoBeaEHHOro0 B Xope3McKkoil oOnacTtu. M3yueHbl NaHHbIE U3 MEXAYHApOJIHBIX W HallMOHAJIBHBIX
HayuyHbIX 0a3 gaHHbIX (2013-2024 rr.). [IpoBeneHo KiMHUYeckoe HaOmoaeHre 3a 30 marueHTaMmu ¢
XBIT (cramuu 3-5), moay4aBIIMMU KOMOMHUPOBaHHYIO Tepanuio cuHOnorukoMm (Bifidobacterium
longum, Lactobacillus acidophilus u unynun) u nueroii, 6oratoii NUIIEBBIMU BOJIOKHAMH, B TEUCHUE
12 nHenmenb. OTMEYEHO YBENMYEHHE KOJIMYECTBA TOJE3HBIX OaKTepui, CHIKEHHE YpOBHEH
YPEMHUYECKUX TOKCHHOB (MHOKCHJICYJIb(AT, M-Kpe3wiIcyib(ar), YMEHbIICHHE BOCHAIUTEIbHBIX
MapkepoB (CRP, IL-6), a Takke yJydIIeHre COCTOSTHUS JKeITyI0YHO-KUIIIETHOTo TpakTa. Koppekus
MHUKPOOHOTHI sBiIsteTCs 3()(HEKTUBHBIM JOMOTHUTEIBHBIM METOJIOM Tepanuu y nanueHTon ¢ XbI1. B
ycioBUsAX XOPE3MCKOTO peruoHa TaKue MOIX0bl 3aCTyKUBAIOT IIMPOKOTO BHEIPEHHUS.

KiroueBble cjoBa: xpoHuyeckass OOJie3Hb IMOYEK, KUIIEYHas MHUKpoOMOTa, MpOOMOTHKH,
CUHOMOTHKH, YPEMHUECKHE TOKCHUHBI
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Abstract Chronic kidney disease (CKD) is associated with gut microbiota dysbiosis, which
exacerbates disease progression through increased production of uremic toxins and systemic
inflammation. The Khorezm region presents unique dietary and environmental factors influencing
microbiota composition. To review current literature on microbiota alterations in CKD, evaluate
therapeutic interventions, and present clinical observations on microbiota correction in CKD patients
from the Khorezm region. Literature review combined with a prospective observational study of 30
CKD patients (stages 3-5) receiving probiotic and dietary interventions. Literature confirms dysbiosis
characterized by decreased SCFA-producing bacteria and increased proteolytic species. Clinical
observations showed that 12 weeks of probiotic and prebiotic supplementation combined with dietary
fiber increase resulted in significant reduction of serum uremic toxins (indoxyl sulfate, p-cresyl
sulfate), inflammatory markers (CRP, IL-6), and improvement in gastrointestinal symptoms.
Targeted microbiota correction is effectivednimproving-biochemical and clinical parameters in CKD
patients in Khorezm. Larger controlleéd studies are, recommendeo.

Key words: chronic kidney disease, gut microbiota, probiotics, synbiotics, uremic toxins

Introduction. Chronickidney disease-(CKD)-progressionas increasingly linked to alterations
in gut microbiota that promote’systemic inflammation and*uremic toxicity. The gut microbiota of
CKD patients typically shows a loss of beneficial,SCFA-producing bacteria and overgrowth of
proteolytic and endotoxin-producing species, aggravating renal dysfunction [1,5]. The Khorezm
region’s unique dietary« patterns, characterized by low fiber intake~and high carbohydrate
consumption, may exacerbate this dysbiosis[8,10]. While literature has extensively described these
mechanisms, there is'a paucity of clinical datafrom*Central Asia, particularly the Khorezm region,
regarding microbiota correctiondinterventions [2]. This review integrates global evidence with a
clinical observation study conducted in‘Khorezm, assessing the effectiveness of microbiota-targeted
therapies.

Objective. To evaluate current scientific evidence on gut micraobiota alterations and correction
in CKD, and to observe clinical, outcomes of probiotic, prebiotic, and dietary fiber interventions in
CKD patients in the Khorezm region.

Materials and methods. A systematic literature search was conductedacross multiple scientific
databases, including local\Uzbek scientific_repositories;t0-capture both international and region-
specific research related to gut microbiota alterationstin chronic Kidney disease (CKD). The search
period spanned from 2013 to 2024.to ensure incluston of the-most.recent advances. Inclusion criteria
were restricted to human studies involving adult patients.with CKD stages 2 through 5, with an
emphasis on research detailing gut microbiota composition assessed via culture methods or molecular
techniques such as 16S rRNA gene sequencing. Studies evaluating interventions aimed at modulating
the microbiota—such as probiotic, prebiotic, synbiotic supplementation, dietary fiber, or oral
adsorbents—were prioritized. Reviews without original data, animal-only studies, and reports
focusing on acute kidney injury or dialysis patients were excluded to maintain clinical relevance to
CKD populations.

Data extraction from eligible studies focused on the characterization of microbiota changes,
types of interventions used, biochemical markers including serum uremic toxin levels (indoxyl sulfate
and p-cresyl sulfate), inflammatory biomarkers (e.g., C-reactive protein and interleukin-6), clinical
outcomes, and any region-specific factors influencing microbiota and treatment response [3].

A prospective observational study was conducted to assess the effects of microbiota-targeted
therapy in CKD patients from the Khorezm region. Thirty adult patients, aged between 35 and 65
years, diagnosed with stage 3 to 5 CKD according to Kidney Disease: Improving Global Outcomes
(KDIGO) guidelines, were recruited from nephrology outpatient clinics in Khorezm. Patients with
ongoing dialysis treatment, recent (within 3 months) use of antibiotics, presence of active
gastrointestinal diseases (such as inflammatory bowel disease, irritable bowel syndrome), or on
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immunosuppressive therapy were excluded to avoid confounding factors affecting gut microbiota and
inflammatory status [9].

All enrolled participants received a daily oral synbiotic formulation for a period of 12 weeks.
The synbiotic preparation contained a combination of probiotic strains—Bifidobacterium longum and
Lactobacillus acidophilus—alongside the prebiotic fiber inulin, selected for their documented
efficacy in restoring beneficial gut flora and enhancing short-chain fatty acid production [4].

In parallel, patients underwent structured dietary counseling sessions aimed at increasing daily
fiber intake to 25-30 grams, primarily through the incorporation of locally available high-fiber foods
such as whole grains, legumes, and vegetables. Nutritional education focused on sustainable and
culturally acceptable dietary modifications to support microbiota health [7,9].

Baseline assessments included detailed medical history, physical examination, and collection
of blood and stool samples. Serum levels.ef-uremic toxins—indoxyl sulfate (IS) and p-cresyl sulfate
(PCS)—were quantified using high<performance liquid chromategraphy (HPLC) methods. Systemic
inflammatory status was evaluated by measuring C-reactive protein(CRP) and interleukin-6 (IL-6)
concentrations through enzyme-linked immunesoerbent.assay (ELISA). Gut microbiota composition
was analyzed via 16S rRNA gene seguencing of.stool samples, allowing, taxonomic profiling and
evaluation of microbial “diversity indices« Additionally, “participants, completed validated
gastrointestinal symptom questionnaires addressing common issues such as bloating, constipation,
abdominal discomfort, and stool consistency. Following the 12-week:- intervention period, all
assessments were repeated to evaluate changes in microbiota composition, biochemical markers, and
clinical symptoms. The study, protocol was reviewedand approved by the Institutional Review Board
of the Khorezm Regional Medical Center. All participants provided written informed consent prior
to enrollment, ensuring adherence to the'Declaration of Helsinki-and local ethical standards for human
research [6].

Results. CKD-associated dyshiosis is typified by loss of Bifidobacterium, Lactobacillus,
Roseburia spp. and increase in,Proteobacteria, Enterobacteriaceae and Clostridia spp.Dysbiosis
correlates with elevated serum ISvand PCS, systemic inflammation, and progression to ESRD [6-
12].Probiotic and synbiotic supplementation reduces uremic toxins and inflammation, improving gut
barrier integrity [13-17].Dietary fiber-enhances SCFA.production, modulating immune responses
and gut microbiota composition [18,19].Significantincrease in relative-abundance of Bifidobacterium
(+25%, p<0.01) and Lactobacillus (+18%, p<0.05) post-intervention; decrease in Proteobacteria (-
15%, p<0.05). Alpha diversity indices“improved modestly.-Mecan serum IS reduced from 45.3 £+ 8.2
mg/L to 32.7 £ 7.1 mg/L (p<0.01); PCS from 36.9 £ 7.4 mg/L to 25.6 + 6.3 mg/L (p<0.01). CRP
decreased from 7.5 + 2.3 mg/L to 4.2 £ 1.9 mg/L (p<0.05); IL-6 from 12.1 £ 3.7 pg/mL to 7.9 + 2.6
pg/mL (p<0.05). Significant improvement in bloating, constipation, and abdominal discomfort
reported by 70% of patients. No adverse events related to supplementation noted.

Discussion. The observed clinical improvements align closely with literature findings,
confirming that microbiota-targeted interventions can reduce systemic uremic toxins and
inflammation in CKD patients. The Khorezm-specific dietary patterns, previously identified as low
in fiber, were effectively modified through counseling, supporting microbiota recovery.

This study underscores the feasibility and clinical benefit of combined probiotic-synbiotic-
dietary fiber therapy in real-world CKD management in Central Asia. Limitations include small
sample size and lack of a control group; randomized controlled trials are warranted to confirm these
preliminary findings.

Conclusion. Correction of gut microbiota dysbiosis through probiotic, synbiotic, and dietary
fiber supplementation is a promising adjunctive therapy for CKD patients in the Khorezm region.
Clinical observations demonstrate improved microbiota composition, reduced uremic toxins, and
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decreased inflammation, highlighting the need for larger, controlled studies and integration into
regional nephrology protocols.

REFERENCES

1. Webster AC, Nagler EV, Morton RL, Masson P. Chronic kidney disease. Lancet.
2017;389(10075):1238-52.

2. Vaziri ND, Wong J, Pahl M, Piceno YM, Yuan J, DeSantis TZ, et al. Chronic kidney disease
alters intestinal microbial flora. Kidney Int. 2013;83(2):308-15.

3. Ramezani A, Raj DS. The gut microbiome, kidney disease, and targeted interventions. J
Am Soc Nephrol. 2014;25(4):657-70.

4. Koppe L, Pillon NJ, Vella RE, Croze ML, Pelletier CC, Chambert S, et al. Mechanisms and
consequences of gut microbiota dysbiosis in chronic kidney disease. Kidney Int. 2016;90(4):743-55.

5. Krishnamurthy VM, Wei G, Baird"BC, Murtaugh.MA, Chonchol M, Greene T, et al. High
dietary fiber intake is associated with-decreased inflammation.in.chronic kidney disease. Am J Clin
Nutr. 2012;96(2):302-9.

6. Olimkhonova G, /Toirova ‘N, Karimov-A=Gut microbiota.changes in CKD patients in
Uzbekistan. Tashkent Med d. 2021;(2):34—40. [InJzbek]

7.Wong J, Piceno’YM, DeSantis TZ, Pahl M, Andersen GL, Vaziri ND. Expansion of urease-
and uricase-containing,/indole- and p=cresol-forming bacteriatin the gut microbiota of patients with
chronic kidney disease. Kidney Int. 2014;85(1):130-8.

8. Vaziri ND, Yuan J,/Nazertehrani S, Ni Z, Liu S. Role of uremic-toxins in gastrointestinal
barrier dysfunction and=disruption.of epithelial tightyjunctions in chronic'kidney disease. Nephrol
Dial Transplant. 2013;28(11):2546-53.

9. Rossi M, Johnson DW, Morrison M, Pascoe EM, Coombes JS, Forbes JM, et al. Synbiotics
Efficacy in Chronic Kidney' Disease: A Randomized Controlled Trial. Clin/J Am Soc Nephrol.
2021;16(3):497-5009.

10. Hida M, Tomeofuji.T, Maruyama T, Sawada K, Maekawa-Y, Azuma T. Clinical and
microbiome outcomes of synbiotics in chronic renal fatlure. Nephrology.(Carlton). 2020;25(4):318—
26.

11. Hu X, Zhong Z; Li L, Wang Y+.Shi Z, Yan W< Alterations tn gut microbiota in chronic
kidney disease: diversity, compasition; and function=Front Cell Infect‘Microbiol. 2020;10:420.

95



