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the oral mucosa, also have a bad effect on the 

body[4]. 

References 

1. Gorodko M., Byurlin T., Raecke P., Ratka 

Kruger P. Clinical studies of the effectiveness 

of a new ultrasound device for periodontal 

therapy // Parodontologie, 2003, 14/2; 143-

159. 

2. Zhinovsky F. Painless periodontal therapy 

// Clinical dentistry, 2003. – No. 1. – pp. 48-

50. 

3. Melekhov S.V. The role of yeast-like fungi 

of the genus Candida in the development of 

periodontal pathology / S.V.Melekhov // 

Maestro. 2007. – No. 2. – pp. 72-75. 

4. Sergeev A.Yu. Candidoz / A.Yu.Sergeev, 

Yu.V.Sergeev. M.: Triad-X, 2001. – 472 p.  

5. Shumsky A.V. Candidiasis of the oral 

cavity / A.V.Shumsky, V.A.Zheleznyak. – 

Samara, 2008. – 199 p.  

6. Shumsky A.V. Antifungal and 

immunomodulatory lymphotropic therapy of 

candidiasis of the oral mucosa / A.V.Shumsky, 

M.M.Pozharitskaya, E.V.Yurchenko // 

Dentistry. 1996. Vol. 75, No. 4. pp. 17-20. 

7. Jarvensivu A. Candida yeasts in chronic 

periodontitis tissues and subgingival microbial 

biofilms in vivo / A. Jarvensivu et al. // Oral. 

Dis. 2004. – Vol. 10, №2. – P. 106-12. 

 

УДК:616.61-002.2/.6:612.39:615.356 

 

АССОЦИАЦИЯ УРОВНЕЙ ВИТАМИНОВ ГРУППЫ B И D СО СТАДИЙНОСТЬЮ 

И ПРОГРЕССИРОВАНИЕМ ХРОНИЧЕСКОЙ БОЛЕЗНИ ПОЧЕК 
 

РАИМКУЛОВА Н.Р., ОРТИКБОЕВ Ж.О. 

Ташкентский государственный медицинский университет, Ташкент, Узбекистан.  
 

Аннотация 

С целью изучения корреляционной взаимосвязи уровня витамина В6, фолиевой 

кислоты (витамин В9) и витамина Д с клиническим течением ХБП было обследовано 153 

пациента в возрасте от 20 до 94 лет, средний возраст – 57,9±2,3 лет. Анализ полученных 

данных показал, что средняя концентрация витамина В6 и фолиевой кислоты во всех 

случаях были в пределах нижней границы нормативных значений. Во всех случаях было 

установлено снижение витамина Д, соответствующее как недостаточности, так и его 

дефициту. При корреляционном анализе была доказана средняя зависимость витамина Д с 

СКФ. 

Ключевые слова: хроническая болезнь почек, витаминный статус, гиповитаминоз, 

патогенетическая роль 
 

ASSOCIATION OF VITAMIN B AND D LEVELS WITH THE STAGE AND 

PROGRESSION OF CHRONIC KIDNEY DISEASE 

Raimkulova N.R., Ortiqboyev J.O 

Tashkent State Medical University, Tashkent, Uzbekistan. 
 

Annotation 

In order to study the correlation between the levels of vitamin B6, folic acid (vitamin B9) 

and vitamin D with the clinical course of CKD, 153 patients aged 20 to 94 years were examined, 

with an average age of 57.9±2.3 years. The analysis of the obtained data showed that the average 

concentration of vitamin B6 and folic acid in all cases was within the lower limit of the standard 

values. In all cases, a decrease in vitamin D was found, corresponding to both deficiency and 

deficiency. Correlation analysis proved the average dependence of vitamin D on GFR. 

Key words: chronic kidney disease, vitamin status, hypovitaminosis, pathogenetic role 
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Аннотация 

Б6 витамини, фолий кислотаси (Б9 витамини) ва Д витамини даражаларининг CКД клиник 

курси билан ўзаро боғлиқлигини ўрганиш учун 153 бемор текширилди,  ёшдан 20 ёшдан  

бўлган 94 ёшгача ўртача ёш  ташкил этди 57,9 ва 2,3 . Олинган маълумотларнинг таҳлили 

шуни кўрсатдики, Б6 витамини ва фолий кислотасининг ўртача консентрацияси барча 

ҳолатларда стандарт қийматларнинг пастки чегарасида бўлган. Барча ҳолатларда Д 

витамини етишмовчилиги ва етишмовчилигига мос келадиган пасайиш аниқланди. 

Корреляцион таҳлил Д витаминининг ГФТ боғлиқлигини исботлади. 

Калит сўзлар: сурункали буйрак касаллиги, витаминларнинг ҳолати, гиповитаминоз, 

патогенетик роли 

Increase in the prevalence of chronic 

kidney disease (CKD) in the population ranks 

among the priority challenges of global public 

health. [1, 2, 4] It is well established that 

patients with CKD develop concomitant 

catabolic alterations that increase the risk of 

malabsorption and reduced nutrient intake. 

Against this background, vitamin levels—

particularly B-group vitamins, which are 

involved in maintaining normal cellular 

function and erythropoiesis—are often 

decreased. In addition, CKD impairs the 

conversion of vitamin D to its active form, 

leading to an imbalance of biochemical 

processes. [3, 5, 11] 

According to Martín-del-Campo F. 

According to a group of authors (2022), the 

concentration of folic acid (vitamin B9) is 

reduced in patients with CKD. The decrease in 

folic acid in CKD patients is explained by the 

fact that the binding of B19 to plasma proteins 

is disrupted due to their loss in patients on 

dialysis. [14] 

It is known that low vitamin B9 and B6 

levels lead to the development of 

hyperhomocysteinemia, which in turn 

contributes to the development of 

cardiovascular diseases and anemia. 

According to scientific research, the 

introduction of folic acid into complex 

treatment will reduce the risk of developing 

cardiovascular complications, but the results 

obtained in the course of research are 

contradictory. [9, 17]. A.D. Dangour and a 

group of colleagues (2015) found that "... the 

addition of FC to the diet of dialysis patients is 

possible, since this vitamin has no visible side 

effects [7] 

CKD is a leading risk factor for vitamin 

D hypovitaminosis in patients, especially 

those with terminal stage [8] According to 

other researchers, vitamin D deficiency is 

noted at all stages of CKD [16], and its content 

decreases depending on kidney function [15].  

According to A.C. Webster and a group of 

authors (2017), it was found that "... people 

with 25(OH)D3 levels below 37.5 nM (15 

ng/ml) had a higher risk of all-cause mortality, 

despite adjustments for the stage of CKD and 

related factors." [18]. However, we have not 

found in the scientific literature a study of the 

effect of vitamin D concentration on outcomes 

and predicting the severity of the clinical 

course of this pathology. 

Thus, the study of the pathogenetic 

mechanisms of exacerbation of the clinical 

course of CKD, and in particular vitamin 

status disorders, is an urgent problem

.  
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Fig. 1. Distribution of patients with CKD by disease stages 

The age range of the patients ranged 

from 20 years to 94 years, with an average age 

of 57.9±2.3 years. Among all the patients who 

participated in the study, the female sex 

prevailed over the male, their ratio was 4.3:1 

(29 men and 124 women). 

The analysis of concomitant pathology 

revealed the predominance of hypertension, 

which occurred in 75.2% of patients (115 out 

of 153). An increase in its frequency was 

found depending on the stage of CKD, that is, 

depending on its progression (in 31.3% at 

stage 1 (5 out of 16 patients and 87.8% at stage 

5; P<0.01). 

Diabetes mellitus was observed in 

18.3% of patients (28 out of 153), and the 

presence of atherosclerosis in 10.5% (16 out 

of 153). At the same time, the presence of 

diabetes and atherosclerosis increased 

depending on the severity of the stage of CKD. 

Among other concomitant diseases, 

14.4% had liver diseases, 11.1% had 

gastrointestinal diseases, 10.5% had COPD, 

and 5.2% had coronary heart disease. At the 

same time, these diseases did not have 

significantly significant occurrence values 

depending on the progression of CKD.  

The study examined the content of 

vitamin B6 (standard concentration – 4.1-43.7 

ng/ml), B9 (standard concentration – 3.1-20.5 

ng/ml) and D (standard concentration – over 

30 ng/ml) in blood serum by high-

performance liquid chromatography. They 

were evaluated in accordance with the 

attached instructions. 

The statistical analysis was carried out 

using the built-in Excell-2019 program. 

Correlation analysis using the Pearson 

method, taking into account multiple linear 

regression for GFR indicators. 

The results of the study: as a result of 

the analysis of the concentrations of vitamin 

B6, B9 and vitamin D depending on the stage 

of CKD, we found that the average values of 

vitamin B6 and B9 were within the reference 

values, however, a decrease in vitamin D was 

found, which progressed depending on the 

stage of CKD, so at stage 1, the average values 

of vitamin D were 25.1±2.0 ng/ml, whereas at 

stage 5 it decreases to 13.2±2.1 ng/ml 

(P<0.01). The data obtained are presented in 

Table 1. 

Also, despite the fact that the average 

folic acid levels in CKD were within the lower 

limit of normal, there was a progression of its 

decrease, so at stage 1, 6.19±0.64 ng/ml, and 

at stage 5 – 4.8±0.35 ng/ml (P<0.01). 

Vitamin B6 levels did not depend on the 

stage of CKD, This was also confirmed by a 

weak correlation with GFR indicators 

(r=0.123; p=0.008). The data obtained is 

presented in table 2. 
 

Average levels of vitamin B6, folic acid and vitamin D, n=153 

Stages of CKD Vitamin В6 
(4,1-43,7 ng/ml) 

Folic Acid 
(3,1-20,5 ng/ml) 

Vitamin D 
(<30 ng/ml) 

1 stage, n=16 14,5±1,3 6,2±0,64 25,1±2,0 

2 stage, n=23 14,4±1,3 5,0±0,5* 21,4±1,7* 

3 stage, n=17 13,8±0,9* 6,6±0,58 21,8±1,4* 

3А stage, n=9 15,2±1,6* 6,0±0,95 20,1±1,2** 

3Б stage, n=12 13,8±1,2* 5,7±0,8* 18,6±1,5** 

4 stage, n=35 14,5±0,88 5,3±0,37* 15,9±1,7** 

5 stage, n=41 14,2±0,67 4,8±0,35** 13,2±2,1*** 
Note: * - reliability of data for patients with stage 1 CKD (* - P<0.05; ** - P<0.01; ***- 

P<0.001) 

Таble 2 

Correlation indicators of the dependence of the level of vitamin B6, folic acid and vitamin 

D on the stage of CKD 

 Vitamin  В6 Folic Acid Vitamin D 

CKD 0,123 0,523 0,634 

p - values 0,008 0,003 0,002 
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An average correlation was observed 

with GFR and the level of folic acid in 

peripheral blood (r=0.523; p=0.003). An 

average direct relationship of vitamin D 

content with GFR was also established 

(r=0.634; p=0.002). 

Conclusion. Analysis of the obtained 

data showed that the average concentrations of 

vitamin B6 and folic acid in patients were at 

the lower limit of the reference values. In all 

cases, a decrease in vitamin D levels was 

detected — from deficiency to severe 

deficiency. Correlation analysis established an 

average strength relationship between vitamin 

D levels and GFR. Taking into account the 

confirmed contribution of reduced levels of 

vitamin D and folic acid to the pathogenesis of 

CKD progression, regular dynamic 

monitoring and correction of their levels 

within the framework of therapy of this 

pathology is advisable. 
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РОЛЬ ИНГИБИТОРОВ SGLT2 И АНТАГОНИСТОВ 

МИНЕРАЛОКОРТИКОИДНЫХ РЕЦЕПТОРОВ В ЛЕЧЕНИИ СЕРДЕЧНО-

СОСУДИСТЫХ ЗАБОЛЕВАНИЙ И ХРОНИЧЕСКОЙ БОЛЕЗНИ ПОЧЕК 
 

ХУДОЙБЕРДИЕВА Г.А., РАИМКУЛОВА Н.Р. 

Ташкентский педиатрический медицинский институт 

                                                           

  АННОТАЦИЯ. 

 В данной статье рассмотрена роль ингибиторов SGLT2 и антагонистов 

минералокортикоидных рецепторов в управлении сердечно-сосудистыми рисками и 

прогрессированием хронической болезни почек (ХБП) у пациентов с хронической 

сердечной недостаточностью (ХСН). Обсуждаются механизмы действия этих препаратов, 

клинические исследования, подтверждающие их эффективность, и перспективы 

дальнейшего использования в клинической практике. 

Ключевые слова: хроническая сердечная недостаточность, хроническая болезнь почек, 

антагонисты минералокортикоидных рецепторов, дапаглифлозин, эмпаглифлозин. 
 

Актуальность. 

Ингибиторы SGLT2, такие как 

дапаглифлозин и эмпаглифлозин, 

оказывают положительное влияние на 

сердечно-сосудистые и почечные исходы у 

пациентов с ХСН и ХБП. Zannad et al. 

(2021) и Perkovic et al. (2021) показали, что 

использование этих препаратов 

значительно снижает риск сердечно-

сосудистых и почечных событий, 

независимо от наличия сахарного диабета. 

В работе Перепеч Н.Б. и соавторов 

описывается клиническая эффективность 

ингибиторов натрий-глюкозного 

котранспортера 2 типа (иНГКТ-2). 

Приведены сведения о механизмах 

действия препаратов этого класса и 

обосновано их применение в лечении 

больных сахарным диабетом (СД) и 

хронической сердечной недостаточностью 

(ХСН). Обсуждены результаты крупных 

рандомизированных клинических 

исследований, в которых оценивалась 

эффективность иНГКТ-2. Представлены 
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