MexxayHapoAHbIM Hay4YHbIHN KypHaJl Ne 32 (100), yactbl
«Hayunbiit ®okyc» AuBaps, 2026

COMPARATIVE ANALYSIS OF BIOCHEMICAL INDICATORS IN CHILDREN
WITH FEBRILE AND AFEBRILE SEIZURES IN THE ARAL SEA REGION

Akhmedova Raikhongul Yuldashevna
Urgench State Medical Institute

Abstract: Febrile and afebrile seizures are paroxysmal conditions occurring in
childhood, in the pathogenesis of which metabolic and biochemical disorders play an
important role. Especially in children living in ecologically unfavorable areas, the
imbalance of microelements and electrolytes can significantly affect the development of
seizures. This study is aimed at conducting a comparative analysis of the main biochemical
parameters in children with febrile and afebrile seizures living in the Aral Sea region. The
results of the study made it possible to determine the significance of ion imbalance and
anemic conditions in the course of seizures and proposed prognostic criteria.
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INPUT

Seizures are one of the urgent problems in pediatric neurology, in the
etiopathogenesis of which not only the immaturity of the central nervous system, but
also metabolic and biochemical factors play an important role [3,11,19,27,35]. While
febrile seizures are assessed as functional seizures occurring against the background of
elevated body temperature, afebrile seizures are often associated with organic or
metabolic disorders [1,8,16,24,40].

Studies conducted in recent years have shown that an imbalance of calcium,
magnesium, and potassium ions, as well as iron deficiency anemia, is an important risk
factor for the development of seizures [5,13,21,29,37]. These biochemical changes
increase the excitability of neurons and lower the seizure threshold [2,10,18,33,41].

The Aral Sea region is characterized by an ecological crisis, a shortage of
microelements in water and food [6,14,22,30,38]. Metabolic disorders are widespread
in children living in this region, which can directly affect the clinical course of seizures
and their formation [4,12,20,28,36]. Therefore, the in-depth study of biochemical
parameters in children with febrile and afebrile seizures is of great scientific and
practical importance [7,17,25,34].

Materials and methods

The study was conducted on the basis of children's hospitals located in the Aral Sea
region. The study included 162 children admitted to the hospital with seizures.

Study groups

Patients were divided into three groups:

« Febrile seizures (FS) - 72 children

o Afebrile seizures (AFT) - 54 children
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« Control group (neurologically healthy children) - 36 children

The age of the children ranged from 6 months to 7 years, the average age was
3.1+1.6 years. The groups were identical in age and sex composition (p>0.05).

Laboratory tests

The following biochemical parameters were determined in all children:

« blood calcium (Ca2+)

» magnesium (Mg2+)

e potassium (K+)

« hemoglobin level

Biochemical analyses were performed using standard laboratory methods.

Statistical analysis was performed based on descriptive methods, Student's t-test,
and correlation analysis [9,15,23,26,31,32,39]. The level of reliability was taken as
p<0.05.

Results

Changes in calcium and magnesium levels

According to the study results, the level of calcium and magnesium in children with
febrile and afebrile seizures was significantly lower than in the control group. Cases of
hypocalcemia and hypomagnesemia were especially frequent in children with afebrile
seizures.

Table 1. Blood calcium and magnesium levels (M+SD)

Group Ca2+ (mmol/l) | Mg2+ (mmol/l)
Control 2.32+0.08 0.89 +0.05

FT 2.08+0.11* 0.76 £ 0.07*
AFT 1.94 + 0.13* 0.69 + 0.08*

* p<0.05 compared to the control group

Qondagi ionlar ko‘rsatkichlarining guruhlar
bo‘yicha qiyosiy tahlili

CA™ (MMOL/L) MG (MMOLN) K (Mo

® Narorat = Febell talvase Afebeil talvasa

Diagram analysis (Diagram 1) showed that the decrease in ion levels is associated
with severe forms of convulsions.
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Potassium levels and neuronal excitability
Potassium levels are significantly reduced in children with afebrile seizures, which
can lead to destabilization of the neuronal membrane potential.

Table 2. Blood potassium levels
Group | K+ (mmol/I)

Control | 4.4 +0.3

FT 3.9+ 0.4*

AFT 3.6 £ 0.5*

Relationship between anemia and seizures

A decrease in hemoglobin levels was more common in children with febrile and
afebrile seizures, and iron deficiency anemia was detected in 61.1% of children with
afebrile seizures.

Table 3. Anemia frequency (%)

Group Anemia present
Control 19.4
FT 45.8
AFT 61.1

Discussion

The obtained results showed that biochemical factors play an important role in the
development of seizures in children living in the Aral Sea region. lonic imbalance and
anemia increase the excitability of neurons and lower the seizure threshold.

The deeper biochemical disorders in afebrile seizures indicate that these seizures
have a more metabolic and organic basis. This circumstance is important in choosing a
differential diagnosis and treatment strategy.

Conclusion

In children with febrile and afebrile seizures in the Aral Sea region, the levels of
calcium, magnesium, and potassium in the blood are significantly reduced, and iron
deficiency anemia is widespread. These biochemical disorders are an important
pathogenetic factor in the course of seizures, and their early detection and correction
serve to reduce the severity of seizures.

REFERENCES:

39. Adilbekovich, B. U, & Yuldashevna, A. R. (2025). EPIDEMIOLOGICAL
CHARACTERISTICS AND AGE-RELATED CLINICAL ASPECTS OF EPILEPSIA IN
CHILDREN. Hayuynsiii UmMnyssbc, 4(40), 197-200.

40. Adilbekovich, B. U., & Yuldashevna, A. R. (2025). ETHIOPATHOGENESIS IN
CHILDREN'S EPILEPSIA: MODERN VIEWS AND THE CONCEPT OF EPILEPTIC NEURON
NETWORKS. Hayunbiit UMnyabc, 4(40), 211-215.

478



MexxayHapoAHbIM Hay4YHbIHN KypHaJl Ne 32 (100), yactbl
«Hayunbiit ®okyc» AuBaps, 2026

41. Adilbekovich, B. U, & Yuldashevna, A. R. (2025). EVALUATION OF
EPILEPSIA AND EPILEPTIC SYNDROMES BASED ON THE CLASSIFICATION OF
EPILEPTIC SEIZURE ILAE 2025. Hayunbiit Umnyaibc, 4(40), 201-205.

42. Adilbekovich, B. U, & Yuldashevna, A. R. (2025). INTERACTION OF
ECOLOGICAL FACTORS AND GENETIC PREDISPOSITION IN CHILDREN'S
EPILEPSIA. Hayunsiii UMnynbc, 4(40), 206-210.

43. Akhmedova, R. Y., Sodiqova, G. Q., & Fayzullayev, B. R. (2025). Prevention,
Treatment, and Development of Differential Diagnostic Criteria for Symptomatic
Epilepsy in the Early Stages Based on EEG Features and Laboratory Changes in Children
with Febrile Seizures. American Journal of Medicine and Medical Sciences, 15(6), 1704-
1710.

44, Bobojonov, U., & Sadikova, G. (2021, January). CLINICAL AND DIAGNOSTIC
CHARACTERISTICS OF CHILDREN'S EPILEPSY LIVING IN THE ARAL SEA REGION.
In Kondepenuuu.

45. Hudayberganov, N. Y., & Izyumov, D. P. (2017). Clinical and prognostic
importance of transient ischemic attacks in the development of cerebral strokes in
emergency neurology. HaumoHabHbIN )KypHas HeBpoJioruy, 1(12), 31-34.

46. Hudayberganov, N. Y., Jabbarov, M. T., & Matyoqubov, M. O. (2017). THE
ROLE AND SIGNIFICANCE OF TRANSIENT CEREBRAL CIRCULATION DISORDERS IN
THE DEVELOPMENT OF CEREBRAL STROKES IN EMERGENCY NEUROLOGY. ACTUAL
PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING IN THE REGION, 2, 131.

47. Ibodullayev, Z., & Ollaberganova, R. (2025). FERTIL YOSHDAGI
GIPOTERIOZ KUZATILGAN AYOLLARDA PSIXOEMOTSIONAL BUZILISHLAR
STRUKTURASI VA KOGNITIV-BEXAVIORAL TERAPIYANING SAMARADORLIGI. SOUTH
ARAL SEA MEDICAL JOURNAL, 1(3), 22-27.

48. Khudayberganov, N. Y., Adambaev, Z. I, & Kilichev, . A. (2025).
Pathogenetic aspects of the effects of changes in the geomagnetic field on the vegetative
regulation and the risk of vascular disorders. Zhurnal Nevrologii i Psikhiatrii Imeni SS
Korsakova, 125(9), 145-150.

49, Kilichev, I. A,, Matyokubov, M. O., Adambaev, Z. 1., Khudayberganov, N. Y., &
Mirzaeva, N. S. (2023). Register of stroke in the desert-steppe zones of Uzbekistan.
In BIO Web of Conferences (Vol. 65, p. 04002). EDP Sciences.

50. Kilichev, I. A., Matyokubov, M. 0., Khudayberganov, N. Y., & Adambaeyv, Z. L.
(2013). BRAIN STROKES IN ECOLOGICALLY UNFAVORABLE AREAS OF THE ARAL SEA
REGION. Schizophr. Bull, 3, 413-430.

51. Klicheva, T. A., Duschanova, Z. A, Shamuratova, G. B., & Salayeva, Z. S.
(2021). Iron Deficiency Anemia in Children with Chronic Gastroduodenal
Pathology. Annals of the Romanian Society for Cell Biology, 25(1), 4424-4428.

52. Mirdjuraev, E. M., Djabbarov, A. M,, Kilichev, I. A., Khudayberganov, N. Y., &
Shamuratova, G. B. (2021). Diagnostics and Treatment of Dorsalgia at the Military

479



MexxayHapoAHbIM Hay4YHbIHN KypHaJl Ne 32 (100), yactbl
«Hayunbiit ®okyc» AuBaps, 2026

Servicemen of the Emergency Military Service. Annals of the Romanian Society for Cell
Biology, 25(2), 3039-3045.

53. Ollaberganova, R.Z. (2025). Fertil yoshdagi ayollarda gipoterioz kasalligida
psixoemotsional buzilishlarning tahlili [Analysis of psychoemotional disorders in
women of fertile age with hypothyroidism]. Zenodo.
https://doi.org/10.5281/zenodo0.15730930

54. Ollaberganova, R. Z. (2025). Gipotireoz bilan og'rigan bemorlarning
kognitiv funksiyalarini baholash. Zenodo. https://doi.org/10.5281/zenodo0.17090986

55. Ollaberganova, R. Z., & Ibodullaev, B. B. (2024). Clinical structure and
psychocorrection of psychoemotional disorders in patients with hypothyroidism.
American Journal of Medicine and Medical Sciences, 14(2), 278-281.
https://doi.org/10.5923/j.ajmms.20241402.24

56. Ollaberganova, R. Z., & Ibodullaev, Z. R. (2025). Peculiarities of hostility and
aggressiveness in fertile-aged patients diagnosed with hypothyroidism. Confrencea,
9(9), 66-72. https://confrencea.org/index.php/confrenceas/article /view /1772

57. Otajonovich, M. M. (2025). OROLBO ‘YI NOQULAY SHAROITLI XORAZM
VILOYATIDA BOSH MIYA INSULTLARI KELIB CHIQISHIGA OB-HAVO VA IQLIM
OMILLARINING TA’SIRI. PEDAGOGICAL SCIENCES AND TEACHING METHODS, 4(45),
287-290.

58. Zhabbarov, M. T,, Kilichev, I. A., Kovalchuk, V. V., Khudayberganov, N. Y., &
Tadjiev, M. M. (2016). CLINICAL AND VEGETATIVE PARAMETERS IN PATIENTS WITH
MIGRAINE, DEPENDING ON GENOTYPE. Gastrointest. Radiol, 2(1), 41-47.

59. Zoxirjonovna, I. Z. R. O. R. (2025). PECULIARITIES OF HOSTILITY AND
AGGRESSIVENESS IN FERTILE-AGED PATIENTS DIAGNOSED WITH
HYPOTHYROIDISM. Confrencea, 9(9), 66-72.

60. Anamb6aes, 3. U., boataesa, 3. 0., & Xynoiibepranos, H. 10. (2021, May).
POJIb OCTEOIIOPO3A MO3BOHOYHUKA Y MOXUJIBIX B PA3BBUTUU JIOPCAJITUN.
In II MexxayHapoJHasi OHJIAMH Hay4yHO-npakTHUieckass KoHpepeHuus «AKTYAJIbHBIE
BOITPOChI ®APMAKOJIOTHUHU: OT PASPABOTKH JIEKAPCTB 10 UX PALIMUOHAJIBHOT' O
[TPUMEHEHHUA» CBOPHUK TE3UCOB (p. 19). Universidade Federal do Mato Grosso do
Sul.

61. Anamb6aes, 3. U., boataesa, 3. 0., & Xygnoitbepranos, H. 10. (2021, May).
bOJIb B CIIMHE Y TIOXWJIbIX C JAETEHEPATUBHO-JAUCTPO®HUYECKHUMMU
3ABOJIEBAHUSMKU [MO3BOHOYHMUKA KAK MOJEJIb BOJIEBOTO CHH/JIPOMA
CMEIIAHHOI'O XAPAKTEPA. In Il MexayHapoaHass OHJIalH Hay4YHO-NpaKTU4eCKas
koHpepeHusa «AKTYAJIBHBIE BOITPOCbl ®APMAKOJIOTUWU: OT PA3PABOTKHU
JIEKAPCTB /10 UX PALIMOHAJIBHOT'O ITIPUMEHEHHWA» CBOPHUK TE3UCOB (p. 18).
Universidade Federal do Mato Grosso do Sul.

62. Anamb6aes, 3. U., Kununues, U. A., & Xypaibepranos, H. 0. COHETAHHOE
BJIMUAHUE BBICOKUX TEMIIEPATYP W MATHUTHbBIX BYPb HA PA3BUTHUE

480


https://doi.org/10.5281/zenodo.15730930
https://doi.org/10.5281/zenodo.17090986
https://doi.org/10.5923/j.ajmms.20241402.24
https://confrencea.org/index.php/confrenceas/article/view/1772?utm_source=chatgpt.com

MexxayHapoAHbIM Hay4YHbIHN KypHaJl Ne 32 (100), yactbl
«Hayunbiit ®okyc» AuBaps, 2026

MHCYJIbTOB ¥ MYKYHUH B PETUOHE IPUAPAJIbA. YfcS*XUca” aV [[[X\cah [cfcV
[jXd][h [dd® XWaUS]J\, 38.

63. Anawm6aes, 3. U., Xynaib6eprasnos, H. 10., Ko6sliko, O. B., Xoaynes, B. 1., &
BoaTaesa, 3. 0. (2021). KOMIIJIEKCHOE JIEYEHHUE JIOPCAJITUA, OBYCJIOBJIEHHBIX
CIIOHAWUJIOAPTPO3OM Y JIML, [IIOXKHWUJIOTO BO3PACTA B CAHATOPHBIX
YCJIOBUAX. MegunuHckue HoBoCcTH, (11 (326)), 78-81.

64. Bo6oxaHoB, Y. A., & Kunues, U. A. (2018). ®akTopbl prcka CIMHAJbHbBIX
aHoMaJsiul y geteil. HanjnoHanbHbI# KypHas HeBpoJioruy, (1), 50-53.

65. Bo6oxaHos, Y. A, & Kunuues, U. A. (2019). STRUCTURE OF EPILEPTIC
VESSELS IN CHILDREN RESIDING IN THE AREAL REGION AREA. HoBblil geHb B
MeauLMHE, (3), 70-72.

66. Bo6oxaHoB, Y. A., & Kuinues, U. A. (2019). CTpykTypa anuienTUYECKUX
CyJlOpor y JleTeld NMpoKuBawluX B 30He [Ipuapanbs. Tubbuéraa auru kKyH. Uiamuit
pedepaTus, MabpuduUil-MabHOBUH xkypHaJ, (3 (27)), 70.

67. Bo6oxkaHoB, Y., & CaaukoBa, . (2021). bosiasiap/ia anUIENCUSIHUHT KEJIUO
YUKUII cabasiapy, XaB$p oMusiapu Ba Keuuu. Hesposiorus, 1(2), 49-51.

68. JycyaHoBa, 3. A, Paxa6oa, H. T. & IlllamypartoBa, I'. b. (2018).
[IpuMeHeHHMe KopakcaHa Yy OOJIbHBIX C CepAeYHO-COCYJAUCTOM U JIETOYHOM
naTtoJsiorueu. Bornpocsl Hayku u o6pasoBanus, (11 (23)), 88-90.

69. Hb6anynnae, 3. P, & IllamypartoBa, I Bb. (2009). HccnemoBanue
OTHOCUTEJIbHOTO pPHUCKA PAa3BUTHUS HMHCYJbTA Y KOPEHHBbIX >XUTesjel Xope3MCKOU
ob6JiacTu Y36ekucTaHa. Bpau-acnupanT, 34(7), 541-544.

70. Kunnyes, U. A, & Xypaibeprenosn, H. 0. (2011). dHuedasonatus npu
KeJsie304ePULIMTHON aHEMHUU. Y PreHy.

71. Kunnues, U. A., Anam6aes, 3. U., & MaTtéky6os, M. 0. (2022). IMHAMHUKA
HEKOTOPBIX 3MTUJEMUOJIOTUYECKHX MTOKA3ATEJIEW UHCYJIbTA B IYCTBIHHO-
CTEIHBIX 30HAX Y3BEKHMCTAHA 3A [NEPUO/ HE3ABUCHUMOCTH
PECITYBJIMKH. MeaunHckue HoBOCTH, (1 (328)), 76-78.

72. Kunnues, U. A, Xypainbepreno, H. 10, & Apgamb6aes, 3. U. (2018).
[lepebpoBackyasipHble 3aboJsieBaHUSI B pervoHe Ilpuapasibg. Lambert Academic
Publishing, Riga, Latviya.

73. Kunnues, U. A., Xypaibeprenos, H. 0., & Marmypogos, P. XK. (2013).
XAPAKTEPUCTHUKA MO3Ir'0OBsiX MHCYJITOB B 9KOJIOTM4ECKH
HEBJIATOTI0JIY4HeiX 30HAX ITPUAPAJILA. UCCAELOBAHUA CHA Y JETEM PAHHET O
BO3PACTA, 13.

74, Kunuues, U. A. Xygnoibeprenos, H. 10, & Apamb6aes, 3. U. (2015).
Mo3sroBsle MHCYJIbThI B 3K0JIOTUYECKHU He6J1aronpUsATHBIX 30Hax
npuapasibsi. NATIONAL JOURNAL OF NEUROLOGY, (8), 33-38.

75. Matéky6oB, M. 0., & Omapos, A. K. M. TYPJIU TEOTPA®UK XYY AJAPLA
BOII MWA WHCYJBTJAPYU JIMUJAEMMUOJIOTUACH, YJIUM BA JIETAJUIMK

481



MexxayHapoAHbIM Hay4YHbIHN KypHaJl Ne 32 (100), yactbl
«Hayunbiit ®okyc» AuBaps, 2026

KYPCATKUYJIAPUHUHT TAXJIUJIU. YcS” XUca” aV [[[X\cah [cfcV [jXd][h [dd* XWaUS
[\, 97.

76. CapukoBa, I'. K., TamgxueB, M. M., & bob6oxanos, Y. A. (2017). Ananus
$aKTOpOB pUCKa CIMHAJIbHBIX aHOMa/IUHU y fleTeil. Mosiof01 yyeHbii, (12), 151-153.

77. Xypaitbepranos, H. 10, & Magpumos, M. X. (2025). JEWCTBUE
TEOMATHUTHEBIX BYPb HA COCTOAHME ABTOHOMHOM HEPBHOW CUCTEMEI ¥
BOJIbHBIX C BETETATUBHLIMU PACCTPOMCTBAMM. CoBpeMeHHble MOAXOALI M
HOBbIE UCCJIeIOBaHUS B COBpEMEHHOU Hayke, 4(8), 18-21.

78. Xypaitoepranos, H. 10, Ka66apos, M. T., & Matékybos, M. 0. (2017).
HeBposioruueckasi ceMUOTHKA y 6GOJIbHBIX >KeJjie30JePUIUTHON aHEMHUEH TSKeJon
creneHu. HanpoHanbHbIN )KypHaI HeBpoJioruy, 1(S11), 54-56.

79. Xynainbepreno, H. H). (2006). HeBposiorudeckue MNposiBJEHUS MpPHU
JUJINTE/IbHO-TeKYLel ene304epUIMTHON aHEMUM TSKeJIOU cTeneHU. MeToauyeckue
peKoMeHAal i H.

482



