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Pesyabratel U obcyxaenne. Y 39,1% oOcresoBaHHBIX —IAlHCHTOB OBLT
AMArHOCTUPOBAaH ocTeornopos, a y 48,6% — ocreoneHus. Amnanus Iokasai, 4To
BHIP@KEHHOCTh HapymeHnH (ochopHO-KalbIMeBoro o0OMeHa 3aBHCHT OT CTalhH
0CTEOApTPUTAa M HATMYHMS COIYTCTBYIOMIETO OCTEOHOpo3a. Y MAlUEHTOB C 2-3
CTAIMSMM  OCTEONOpO3a OTMEUeHbl Haubolee BBIPOKEHHbIE OHOXMUMIYCCKUE
OTKIIOHEHHsS. Y OOJBHBIX € OCTEOMOPO30M OBUIO BBIABICHO CHIKCHHE YPOBHA
KambIus B kpoBu u moBbimenue 1M, uTo MOXET CBUAETENBCTBOBAT 00 aKTUBHOU
OCTEOKITAaCTHUECKOH pe3opOuum. B To ke BpeMs HaOIIONANOCh CHIDKEHHE
aHTHAITe3WBHOTO Oeika (TpoMOocmamwHa-3), yBenuuenue G(UOPOHEKTHHA W
AKTHBHOCTY JTH30COMATLHBIX (GEPMEHTOB NonMMOp(HO-sIAePHbIX HeHTpPO(HIOB, a
TaKKe WCTOUICHWE CHCTEM aHTumporeas (amb(a-1-aHtuTpuncuHa u anbda-2-
Makpornofynuna). KoppelsumoHHBIH aHaIM3 [OKa3al 3HAYMMbIC B3aMMOCBA3H
MEXIy YPOBHAMM OCTeOKaJbllMHA, IapaTropMOHa, PINP, PB-CrossLaps #u
roKazarensiMid MUHEpPalbHOM TUIOTHOCTH. DTO TMO3BOJISIET pacCMarpuBaTh JaHHBIC
MapKepbl KaK MOTeHIHATbHbIE HHIMKATOPBI CTETICHH THKECTH KOCTHBIX HapylIeHW
TIpY OCTEOHCHUM U ocTeonopos3a. Takxke 3apUKCHPOBAHBI JOCTOBEPHBIC pasiniusd B
YPOBHSX OKCHIIPOJIMHA, YTO YKa3hIBAET HA aKTHBHbIE TIPOIECCH PEMOACTUPOBAHKMA C
npeoGnaganneM pesopbumu. JledeHne ¢ TpPUMCHEHHEM KalbUHi D3 dopre B
coUueTaHWH ¢ (oToTepanuell CHOCOOCTBOBAIO HOpMalW3alMu psiia Tapamerpos
KOCTHOT'O OOMEHA ¥ CHIKCHHIO BBIPAKEHHOCTH OCTEONIOPOTHUECKUX H3MCHEHIH.
3akiawuyeAne.  Pe3ynbraThl  HMCCIENOBAHWS  YKasblBaloT ~ HA  BBICOKYIO
pPACIIPOCTPAHEHHOCTh HapyuleHu#H (ochOpHO-KaNbi{eBoro odMena y GOTHHBIX
JOBCHIWIbHBIM  MIMONATHYECKUM  apTPUTOM, OCOOEHHO TP  COYETaHHH €
0CTEOTIOPO30M. BhIsBIEHHbIE OMOXUMUYIECKHE W TOPMOHAIBHBIE W3MCHEHUS MOTYT
CTI0COBCTBOBATE PA3BATHIO MOJMOPIAHHBIX PAcCTPOHCTB, YCyryOIsIOMMX TeUCHHUE
OCHOBHOTO 3a0oieBannd. [IpuMeHeHne MeHaxwHOHa (BuTamuHa K2 yauaiaing) c
npenapataMy Kanblus 1 BuTamuHa D3 mossonseT mu(phepeHnpoBaHHO HOAXOANT
K JIE4eHMI0 W YIydIiaTh MeTabONMYECKOe COCTOAHHME KOCTHOM TKAaHW Y HaHHOH
KATerOpUH TTALMEHTOB. Pe3ybTaThl HOTUEPKUBAIOT HEOOXOIMMOCTE KOMIIIEKCHOTO
MOAX0Ja K JWArHOCTUKE W JIEUCHWIO IOBEHWJILHOTO WIMOTIATUYECKOro apTpura ¢
Y4eTOM COCTOSIHUSI KOCTHOTO MeTabon3ma.

DIAGNOSTIC AND THERAPEUTIC SIGNIFICANCE OF ZINC AND
MAGNESIUM IMBALANCE IN CHILDREN WITH BRONCHIAL ASTHMA
ASSOCIATED WITH CONNECTIVE TISSUE DYSPLASIA
Tlmuratova M.A., Abdullayeva D.T.

Tashkent State Medical University, Tashkent, Uzbekistan

Relevance: Bronchial asthma (BA) is a multifactorial chronic disease
influenced by genetic, immunological, and structural factors. Connective tissue
dysplasia (CTD), especially its non-differentiated form (NDCTD), contributes to the
severity of BA by altering the biomechanical stability of the bronchial wall and
affecting immune reactivity. Micronutrient imbalance particularly deficiencies in zinc
(Zn) and magnesium (Mg) plays an important pathogenetic role by impairing
epithelial repair, modulating inflammatory cytokines, and influencing smooth muscle
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tone. Despite their significance, the diagnostic and therapeutic aspects of Zn and Mg
deficiency in BA with CTD remain under-investigated in pediatric practice.

Aim of the Study: To evaluate the diagnostic and pathogenetic significance of
zinc and magnesium levels in children with bronchial asthma, taking into account the
presence or absence of non-differentiated connective tissue dysplasia, and to
determine their relationship with disease severity and frequency of exacerbations.

Materials and Methods: A cross-sectional analytical study was conducted
from November 2023 to December 2025 at the Republican Scientific-Practical Center
of Allergology and Clinical Immunology and the Tashkent Medical Academy 2nd
Clinic. Participants: 93 children aged 3—18 years with confirmed bronchial asthma
were examined. Group 1 (BA + CTD): 51 children (37 boys, 14 girls; mean age 9.8 +
3.6 years), Group 2 (BA without CTD): 42 children (29 boys, 13 girls; mean age
10.1 + 3.8 years), Control group: 20 conditionally healthy peers (10 boys, 10 girls;
mean age 9.5 + 3.4 years)

Assessment methods: CTD was diagnosed based on T.A. Kadurina criteria,
including musculoskeletal, skin, and visceral phenotypic markers. Asthma severity
was classified per GINA 2024 guidelines. Serum Zn and Mg levels were measured by
atomic absorption spectrophotometry. Statistical analysis used Student’s t-test,
Pearson ¥2, and p < 0.05 was considered significant.

Results and Discussion: Prevalence of NDCTD among children with BA
NDCTD was detected in 54.8% (51/93) of asthmatic children. The most frequent
phenotypic signs included hyperelastic skin (96%), muscle hypotonia (96%), flat feet
(74%), and joint hypermobility (67%). Serum Zn and Mg concentrations Zinc
(umol/L): BA + NDCTD - 9.1 + 1.8, BA without NDCTD — 11.2 + 2.0, Control —
13.5 £ 2.1, p < 0.001 between NDCTD+ and control; p = 0.012 between NDCTD+
and BA without NDCTD. Magnesium (mmol/L): BA + NDCTD - 0.72 = 0.09, BA
without NDCTD — 0.82 + 0.08, Control — 0.88 + 0.07 p < 0.001 NDCTD + vs
control; p=0.018 NDCTD + vs BA without NDCTD. Children with Zn < 10 pmol/L
and Mg < 0.75 mmol/LL exhibited moderate-to-severe asthma in 68% of cases,
compared with 29% among those with normal levels (p < 0.01). Exacerbation
frequenc

y (>3 per year) was higher in the NDCTD + group (61%) than in NDCTD
(27%, p < 0.01). A positive correlation was identified between Zn concentration and
asthma control test (ACT) score (r = 0.43; p < 0.05). Zinc deficiency disturbs
epithelial integrity, amplifies Th2-mediated inflammation, and reduces resistance to
respiratory infections. Magnesium deficiency enhances bronchial smooth muscle
reactivity and diminishes response to bronchodilators. In combination with
connective tissue dysplasia, these deficiencies form a pathogenetic triad contributing
to severe and recurrent asthma exacerbations.

Conclusion: Children with bronchial asthma and NDCTD demonstrate
significantly reduced serum zinc and magnesium levels, correlating with increased
disease severity and exacerbation frequency. Regular screening and correction of
micronutrient imbalance should be included in the diagnostic and therapeutic




