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the oral mucosa, also have a bad effect on the
body[4].
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ACCOIIMALIMS YPOBHE BUTAMMHOB I'PYIIIIBI B U D CO CTAJIAMHOCTHBIO
U IIPOTPECCUPOBAHUEM XPOHUYECKOM BOJIE3HHU ITOYEK

PAUMKYJIOBA H.P., OPTUKBOEB K.O.
Tawkenmckutl cocyoapcmeenHlll MeOuyuHcKutl ynusepcumem, Tawkenm, Y30exucman.

AHHOTANUSA

C nenpl0 H3ydyeHUs KOPPEISILIMOHHOM B3aMMOCBSI3M YPOBHsI BUTamMHHa B6, Qomuesoii
KHCJIOTHI (BuTaMuH B9) 1 Butamuua /| ¢ kimuandeckum teueHueM XbII O0v110 o6cnenoBano 153
nanuenTa B Bo3pacre ot 20 mo 94 ner, cpennuii Bo3pact — 57,9+£2.3 netr. AHaIu3 MOTYyYEHHBIX
JAHHBIX TIOKa3aj, 4TO CPEIHss KOHIIEHTpamus BuTamuHa B6 u (onmeBoil KUCIOTHI BO BCeX
ciyyasix ObUTH B Mpefenax HIKHEW TpaHHIlbl HOPMAaTUBHBIX 3HaueHU. Bo Bcex ciydasx Obuio
YCTAHOBJICHO CHIKEHME BUTaMUHa I, COOTBETCTBYIOIEE KAK HENOCTATOYHOCTH, TaK U €ro
nedunurty. [Ipu KoppensuroHHOM aHanu3e ObUTa I0Ka3aHa CPEeIHsS 3aBUCMMOCTh BUTaMuHa /| ¢
CKo.

KuioueBrblie ciioBa: xpoHuueckas 00J€3Hb MOYEK, BUTAMUHHBIN CTaTyC, TUTTIOBUTAMHUHO3,
MaTOreHEeTHYECKas poib

ASSOCIATION OF VITAMIN B AND D LEVELS WITH THE STAGE AND
PROGRESSION OF CHRONIC KIDNEY DISEASE
Raimkulova N.R., Ortigboyev 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 57.94+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

B BA I BATAMMHJIAPU JTAPAKACUHUHI CYPYHKAJIU BYHPAK
KACAJIVIMT'MHUHT BOCKNYHA BA PUBOXKJIAHUIIN BUJIAH BOFJINKJINT U
Panmkysnosa.H.P., OpTukooes K.O

O°‘ZBEKISTON HARBIY TIBBIYOTI (2) 2025-YIL
876



AHHOTANUA

b6 Butamunm, donuit kucnoracu (b9 suramunn) Ba /| Butamunu napaxanapuauar CK/I knunuk
Kypcu OmiiaH y3apo OOFIMKIWTHHU Ypranumn yayH 153 6emop texmmuprmiay, €mmad 20 émnan
oynran 94 €mrava ypraya €m tamkwi 3tad 57,9 Ba 2,3 . OnMHraH MabJIyMOTJIAPHUHT TaXJIHIIN
IIYHH KypcaTaukd, b6 BuTamMuHM Ba (GOJIMA KHUCIOTACHHUHT YpTada KOHCEHTpaluscu Oapua
XOoJaTiiap/ia CTaHJapT KUKWMATJIIApHUHT TAcTKW derapacuia OynraH. bapua xomnmartmapna /[
BUTAMMHHM E€TUIIMOBYMWJITH Ba ETUIIMOBUYMJIMTUIA MOC KEJIaJUraH Iacailuil aHUKJIAH[IU.
Koppensuon Taxymn /| BuraMuauHUHT [ T OOFNMUKIUTUHE HCOOTIAH.

KaumT cy3nap: cypynkanu Oyiipak KacaJulurd, BATAMUHJIAPHUHT X0JIaTH, THIIOBUTAMUHO3,

MaTOIr€HECTUK POJIH

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 Martin-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
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25
20
15
10
5
0

1 ctagma 2 cTagmA 3 cTtagua

3A cTagmA

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

26,8
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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 13.24+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 B6 Folic Acid Vitamin D
(4,1-43,7 ng/ml) (3,1-20,5 ng/ml) (<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%*
3A stage, n=9 15,2+1,6* 6,0+0,95 20,1+1,2%*
3b 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%* 13,242,1%%**
Note: * - reliability of data for patients with stage 1 CKD (* - P<0.05; ** - P<(.01; ***-
P<0.001)
Table 2
Correlation indicators of the dependence of the level of vitamin B6, folic acid and vitamin
D on the stage of CKD
Vitamin B6 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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POJIb UHIT'MBUTOPOB SGLT2 U AHTAI'OHUCTOB
MHUHEPAJIOKOPTUKOUIHBIX PEHEIITOPOB B IEYHEHAU CEPJAEYHO-
COCYJHUCTBIX 3ABOJIEBAHU U XPOHUYECKOM BOJIE3HU ITOYEK

XYJIOUBEPINUEBA I'.A., PAUMKYJIOBA H.P.
Tawkenmckuti neouampudeckuti MeOUYUHCKUL UHCIUMYMm

AHHOTAIIASL.

B panHOM crathe paccMOTpeHa

poIB

WHTUOUTOPOB

SGLT2 wu aHTaroHWCTOB

MHHEPAJIOKOPTUKOHUIHBIX PELENTOPOB B YIPABICHHUH CEPACYHO-COCYAMCTBIMA PHCKaMU H
mporpeccupoBaHueM XpoHuueckoi Oone3snu mnodek (XBII) y namueHTOB ¢ XpOHHYECKOMH
cepaeunoit HenoctaTouHOCTRIO (XCH). O0CyX1at0Tcsi MEXaHU3MBbI JEHCTBUS ITUX TPENapaToB,

KIMHHUYCCKHUE HCCICI0OBaHUA,

nmoATBepxkaaomue ux 3PHEKTHBHOCTS,

U TIEPCICKTUBLI

JalbHEUINIEr0 HCI0Ib30BaHUS B KJIMHUYECKOMH ITPAKTHUKE.
KaroueBble ciioBa: XpOHHUYCCKaA C€pAcHHaAsA HCAOCTATOYHOCTb, XpPOHHUYECKAsA 00JIe3Hb IIOYCK,
AHTArOHUCTbl MUHCPAJIIOKOPTUKOUIHBIX pCUCIITOPOB, I[al'IaI‘J'II/I(I)J'IOf&I/IH, 3MHal“J'II/I(I)J103PIH.

AKTYaJIbHOCTb.
Wurunburoper SGLT2, Takme Kak
nanarin@iao3uH u sMnaraudIo3uH,

OKa3bIBAIOT IIOJIOKHUTEILHOEC BJIMSHHEC Ha
CEPJICYHO-COCYAUCTHIE U TIOYEUHBIE UCXOIBI Y
mauuenToB ¢ XCH u XBIl. Zannad et al.
(2021) n Perkovic et al. (2021) nokazanu, 4To

HCITIOJIB30BaHHUEC O9THUX npemnapaToB
S3HAYUTCIIBHO CHHXACT PHUCK CCPACYHO-
COCYIUCTBIX n TTOYCYHBIX CO6I)ITI/II7I,

HC3aBUCUMO OT HAJINYHA CaXapHOIo ,Z[I/Ia6eTa.
B pa6ote Ilepeneu H.b. u coaBTOopoB

OITMCBIBACTCA KIMHHYCCKas B(I)(I)CKTI/IBHOCTB

WHTHOUTOPOB HaTPUH-TIIFOKO3HOTO
koTpancnoprepa 2  tuma  (MHI'KT-2).
[lpuBenensl  cBeseHUST O  MeXaHM3Max

JeCcTBUSL  TpermapaTroB 3TOr0  Kiacca U
000CHOBAaHO WX TPUMEHEHHE B JICUCHUH
O0onpHBIX caxapHbiM guaberom (CH) w
XPOHHYECKON CEePICYHON HEIOCTATOYHOCTHIO
(XCH). OOcyxnaeHbl pe3yiabTaThl KPYMHBIX
PaHIOMHU3HPOBAHHBIX KITMHUYIECKHIX
UCCIICIOBAaHUM, B KOTOPBIX OIICHHWBAIACh
s dextuBHocts WHI'KT-2. TlpencraBieHbr
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KOHIEIIMA JCITAHCEPHOI'O HABJIFOJAEHU A
BOEHHOCJIYXXAIIINX.
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