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BOLALARDA QANDLI DIABET MONITORINGIDA

SO‘LAKDAGI GLYUKOZA DARAJASINING
AHAMIYATI

Avazova Shaxlo Nuridinovna
“Alfraganus university”

Annotatsiya.

Ushbu ilmiy maqolada 1-tip gqandli diabet bilan kasallangan bolalarda so‘lakdagi glyukoza mi-
qdorini aniqlashning diagnostik va amaliy ahamiyati o‘rganildi. Tadqiqot Toshkent davlat tibbiyot
universiteti va Respublika ixtisoslashtirilgan endokrinologiya ilmiy-amaliy tibbiyot markazida 616
yoshli bolalar o‘rtasida o°tkazildi. Tadqiqot ishtirokchilari glikemik ko‘rsatkichlari va parodont
to‘qimalarining klinik holatiga ko‘ra uch guruhga bo‘lindi. Qon va so‘lakdagi glyukoza miqdorlari
aniqlanib, ularning o‘zaro bog‘ligligi statistik tahlil gilindi. Olingan natijalar so‘lakdagi glyukoza
darajasi bilan qondagi glyukoza o‘rtasida kuchli musbat korrelyatsiya (r = 0.81; p < 0.05) mavjudlig-
ini ko‘rsatdi. Ushbu yondashuv 1-tip qandli diabetni monitoring qilishda, glyukemik nazoratni
baholashda va bolalarda og‘rigsiz noinvaziv diagnostika sifatida amaliy qo‘llanilishi mumkin.

Kalit so‘zlar: 1-tip qandli diabet, so‘lak, glyukoza, noinvaziv diagnostika, bolalar, glikemik nazorat.
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AHHOTALUA.

J B craTthe n3yueHa quarHocTUYecKasi U MPakTUUYECKasi 3HAUMMOCTh ONPEIeNICHUs] YPOBHS TIIIO-
KO3BI B CJTIIOHE y JieTel, O0NbHBIX caxapHbiM auaderom | tuma. MccnenoBanue nposeaeHo B Tari-
KEHTCKOM T'OCyIapCTBEHHOM MEIUIIMHCKOM YHUBEpcUTeTe U PecnyOinrKaHCKOM CrieliMaaTu3upoBaH-
HOM HAyYHO-TIPAKTHYECKOM HEHTPE SHJOKPHUHOJIOTUH CPEIU AETeH B Bo3pacTe 6—16 neT. YuacTHUKH
OBLITM pa3ziesieHbl Ha TPU TPYIIBI B 3aBUCUMOCTH OT YPOBHS TJIMKEMHHU W COCTOSHUS TApOJIOHTA.

| OrnpenenieHbl OKA3aTeNu TIIIOKO3bl B KPOBU U CIIIOHE, MPOBEIEH KOPPEISALUOHHBIN aHaln3. YcTa-
HOBJICHA CUJIbHAS TOJIOKUTENbHAS KOPPEJSAIUs MEXKIY YPOBHEM TIIOKO3bI B CIIOHE M KpOBHU (I =
0.81; p<0.05). ITomy4yeHHnble pe3yabTaThl MOATBEPKIAIOT BO3MOXKHOCTH MCIOJB30BAaHUS aHAIHM3a
CJIIOHBI KAK HEMHBA3UBHOI'O METO/1a TMArHOCTUKHA U MOHUTOPHUHTA TJIMKEMUYECKOTO KOHTPOJIA Y Jie-

S Tel ¢ caxapHbIM nuadbetoM | Tuma.

KuroueBble ciioBa: caxapHslii tuadet | Tuma, citoHa, II0K03a, HEMHBAa3UBHAS TUArHOCTHUKA, JCTH,
JIMKEMUAYECKUI KOHTPOIb.

Abstract.

This study investigates the diagnostic and practical significance of salivary glucose measure-
ment in children with type 1 diabetes mellitus. The research was conducted at Tashkent State Dental
University and the Republican Specialized Scientific and Practical Medical Center of Endocrinology
among children aged 616 years. Participants were divided into three groups according to their gly-
cemic status and periodontal condition. Glucose concentrations in blood and saliva were measured,
and correlation analysis was performed. A strong positive correlation (r = 0.81; p < 0.05) was found
between salivary and blood glucose levels. The results demonstrate that salivary glucose assessment
can serve as a reliable, non-invasive, and cost-effective diagnostic tool for monitoring glycemic con-
trol in children with type 1 diabetes.

Keywords: type 1 diabetes mellitus, saliva, glucose, non-invasive diagnosis, children, glycemic con-
trol.
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So‘nggi o‘n yilliklarda butun dunyo
bo‘ylab 1-tip qandli diabet bilan og‘rigan bo-
lalar sonining ortib borayotgani tibbiyot fanida
ham, sog‘lom avlodni shakllantirish siyosatida
ham dolzarb muammo sifatida garalmoqda.
Jahon sog‘ligni saqlash tashkiloti (JSST)
ma’lumotlariga ko‘ra, 1-tip gandli diabet bo-
lalik va o‘smirlik davrida eng ko‘p uchraydi-
gan endokrin kasalliklardan biri bo‘lib, bolalar
orasida nogironlik va o‘lim sabablari ichida
muhim o‘rinni egallaydi [1,3].

Ushbu kasallikning asosiy patogenezida
oshqozon osti bezining B-hujayralarining auto-
immun  destruksiyasi natijasida  insulin
sekresiyasining keskin  kamayishi  yoki
to‘xtashi yotadi. Natijada organizmda giper-
glikemiya, suv-elektrolit almashinuvi
buzilishi, metabolik asidoz va boshqa mu-
rakkab o°zgarishlar rivojlanadi [4,5].

Qandli diabetning bunday tizimli ta’siri
nafaqat qon tarkibiga, balki barcha biologik
suyuqliklarga, shu jumladan so‘lak, siydik,
ko‘z yoshi suyuqligi va ter ajralmasiga ham
sezilarli ta’sir ko‘rsatadi [6].

So‘nggi vyillarda so‘lak diagnostikasi
(salivodiagnostika) fani jadal rivojlanmoqda.
Bu yo‘nalishning asosiy afzalligi — noinvaziv,
og‘rigsiz, xavfsiz va takroran tahlil qilish
mumkinligi bilan izohlanadi. Aynigsa, bolalar
orasida qon olish jarayoni ko‘p hollarda stress
holatini chaqiradi. Shu sababli so‘lak asosidagi
diagnostika usullari pediatriya va stoma-
tologiyada tobora keng qo‘llanilmoqda [7,9].

Qandli diabetda so‘lak bezlarining
sekretsiya faoliyati, biokimyoviy tarkibi,
shuningdek mikrobiologik holati sezilarli dara-
jada o‘zgaradi. Tadqiqotlar shuni ko‘rsatadiki,
so‘lakdagi glyukoza miqdori qondagi glyu-
koza darajasi bilan bevosita bog‘liq, ya’ni
glikemik o‘zgarishlar so‘lakda ham aks etadi
[10,12]. Shu bois, so‘lak tahlili yordamida dia-
bet holatini baholash klinik diagnostikaning
istigbolli  yo‘nalishlaridan biri hisoblanadi
[13].

I-tip qandli diabet bilan og‘rigan bo-
lalarda so‘lakdagi glyukoza darajasining
o‘zgarishini aniqlash orqali giperglikemiya,
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metabolik disbalans, og‘iz bo‘shlig‘ining mor-
fologik va funksional o‘zgarishlarini erta bos-
qichda aniglash mumkin. Bu esa kasallikning
og‘ir asoratlarini (gingivit, parodontit, kariyes,
stomatit) oldini olish, shuningdek glyukemik
nazoratni soddalashtirish imkonini beradi
[14,16].

Shunday qilib, mazkur mavzuning dol-
zarbligi shundan iboratki, 1-tip qandli diabet
bilan og‘rigan bolalarda qonda va so‘lakda
glyukoza darajasi o‘rtasidagi korrelyatsiyani
aniqlash orqali so‘lak tahlilini diabetni nazorat
qgilishda muhim, invaziv bo‘lmagan diagnostik
vosita sifatida qo‘llash imkoniyati aniqlanadi
[17,20].

Tadqiqotning magsadi: 1-tip qandli dia-
bet bilan kasallangan bolalarda qonda va
so‘lakda glyukoza miqdorini aniglash hamda
ularning o‘zaro bog‘ligligini baholash orqali
so‘lak tahlilining diagnostik ahamiyatini
aniglash. Tadqiqotning asosiy vazifalari. 1-tip
gandli diabet bilan kasallangan bolalarda
gondagi glyukoza miqdorini o‘lchash va uni
nazorat guruhi bilan taqqoslash.

So‘lakdagi glyukoza konsentratsiyasini
aniqlash uchun mos biokimyoviy usulni tan-
lash va qo‘llash. Qon va so‘lakdagi glyukoza
ko‘rsatkichlari o‘rtasidagi o‘zaro bog‘liqlikni
(korrelyatsiyani) statistik jihatdan tahlil gilish.

So‘lak  tahlilining qandli  diabet
tashxisidagi noinvaziv mugqobil sifatida
qo‘llanish imkoniyatini aniqlash. Olingan na-
tijalar asosida bolalar stomatologiyasi ama-
liyotida qo‘llash uchun amaliy tavsiyalar ish-
lab chiqish.

TADQIQOT
METODLARI

Tadqiqot 2023-2025-yillar davomida
Toshkent davlat tibbiyot universiteti va Akad-
emik Y.X. To‘raqulov nomidagi Respublika
ixtisoslashtirilgan endokrinologiya ilmiy-ama-
liy tibbiyot markazi, shuningdek, 2-sonli bo-
lalar  stomatologiya  klinikasi  bazasida
o‘tkazildi. Ishda klinik, biokimyoviy va statis-
tik usullar qo‘llanildi.

Tadqiqotga jami 90 nafar 6-16 yosh
oralig‘idagi bolalar jalb etildi. Ular sog‘lig‘i
holatiga ko‘ra uch guruhga ajratildi:

MATERIALI VA
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I-guruh (asosiy): 1-tip gandli diabet bi-
lan kasallangan, parodont o‘zgarishlari
aniqlangan 30 nafar bola;

2-guruh (taqqoslovchi): 1-tip gqandli dia-
bet bilan kasallangan, ammo parodont holati
nisbatan sog‘lom bo‘lgan 30 nafar bola;

3-guruh  (nazorat): gandli  diabet
aniqlanmagan, parodont holati sog‘lom 30
nafar bola.

Klinik tekshiruv bosqichlari:

Og‘iz  bo‘shlig‘ining klinik  holati
baholashda quyidagi indekslardan foydala-
nildi:

-OHI-S (Green—Vermillion, 1964) —
og‘iz gigiyenasi indeksi;

-GI (Loe—Silness, 1963) — gingival yal-
lig‘lanish indeksi;

-PI (Russell, 1956) — parodont indeksi;

-BOP (Bleeding on Probing) — qon ket-
ishning mavjudlik darajasi (%).

Klinik tekshiruvlar steril instrumentlar
yordamida, bir xil sharoitda o‘tkazildi.

So‘lak namunalarini yig‘ish. So‘lak
ertalab, och qoringa, og‘izni yuvmasdan
yig‘ildi. Har bir boladan 0.5-1.0 ml hajmdagi
stimulyatsiyasiz so‘lak steril mikroprobirka-
larga yig‘ildi. So‘lakdagi glyukoza miqdori en-
zimatik kolorimetrik usul (glyukoza oksidaza—
peroksidaza reaksiyasi) yordamida aniglangan.
Natijalar mmol/L birlikda ifodalandi.

Qondagi glyukoza miqdorini o‘lchash

Qondagi glyukoza miqdori glyukometr
(Accu-Chek Active, Roche Diagnostics, Ger-
maniya) yordamida baholandi. Har bir bola
uchun so‘lak olish bilan bir vaqtda kapillyar
1-jadval.

qon namunasi olindi. Glyukoza ko‘rsatkichlari
mmol/L da qayd etildi.

Statistik tahlil

Olingan ma’lumotlar Microsoft Excel
2021 va SPSS 25.0 dasturlari yordamida tahlil
qilindi. Natijalar o‘rtacha qiymat (M), standart
og‘ish (SD) shaklida ifodalandi. Guruhlararo
farglarni baholashda:-Student t-testi,-Mann—
Whitney U-testi,-Pearson korrelyatsiya tahlili
(r) go‘llanildi.

Farq p <0.05 qiymatida statistik jihatdan
ishonchli deb gabul qgilindi.

TADQIQOT NATIJALARI

Ishtirokchilarning umumiy tavsifi

Tadqiqotga jalb etilgan 90 nafar bola (6—
16 yosh) uch guruhga bo‘lindi:

l-guruh — 1-tip qandli diabet bilan
kasallangan va parodont o‘zgarishlari mavjud
bo‘lgan 30 nafar bola;2-guruh — 1-tip qandli
diabet bilan kasallangan, ammo parodont
sog‘lom bo‘lgan 30 nafar bola;3-guruh —
sog‘lom (nazorat) bolalar, 30 nafar.

Barcha ishtirokchilarda yosh, jins va
umumiy somatik holat bo‘yicha sezilarli farq
kuzatilmadi  (p>0.05), bu esa tadqiqot
guruhlari o‘rtasida ma’lumotlarni taqqoslash
imkonini berdi. Qonda va so‘lakda glyukoza
darajalari

O‘tkazilgan tahlillar natijasida
aniqlanishicha, qondagi glyukoza o‘rtacha
miqdori 9.61 £+ 3.02 mmol/L, so‘lakdagi
glyukoza esa 1.35 + 0.64 mmol/L ni tashkil
etdi. So‘lakdagi glyukoza darajasi qandli
diabetning og‘irlik darajasi bilan bevosita
bog‘liq ekani kuzatildi (1-jadval).

Qon va so‘lakdagi glyukoza miqdori guruhlar bo‘yicha

Qondagi glyukoza (mmol/L, | So‘lakdagi glyukoza (mmol/L,
Guruhlar MSD) MSD)
I-guruh (Qandli diabet + ), o, 5 ¢ 1.62+0.62
parodontda o‘zgarish)
2-guruh (‘Qandh diabet, paro- 824109 0.85+0.07
dont sog‘lom)
3-guruh (Nazorat) 5.1+£0.7 0.65+£0.08

e-mail: carjis@afu.uz
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So‘lakdagi glyukoza miqdori qandli diabetli
bolalarda nazorat guruhiga nisbatan 2,5
baravar yuqori bo‘lib chiqdi (p < 0.05).
Shuningdek, qon va so‘lak glyukoza darajalari
o‘rtasida  kuchli  ijobiy  korrelyatsiya
aniqlangan (r = 0.81; p = 0.0042).

Bu esa so‘lakdagi glyukoza konsentratsiyasi
gondagi glyukemik nazoratni baholashda
2-jadval

Parodont indekslari guruhlar bo‘yicha (M+SD)

ishonchli noinvaziv marker sifatida ishlatilishi
mumkinligini ko‘rsatadi.

Parodont to‘qimalarining klinik ko‘rsatkichlari
Og‘iz bo‘shlig‘i gigiyenasi va yallig‘lanish da-
rajasi OHI-S, GI, PI va BOP indekslari
yordamida baholandi. Natijalar quyidagi
jadvalda keltirilgan (2-jadval).

1-guruh (Qandli dia- -
Ko‘rsatkich | bet va parodontda 2-guruh (Qan‘dll diabet, 3-guruh (Nazorat)
‘ . parodont sog‘lom)
o‘zgarish)
OHI-S 23+04 1.2+03 0.8+0.2
GI 1.9+0.3 1.0+0.2 0.6 £0.1
PI 1.8+0.4 0.9+0.2 0.4+0.1
BOP (%) 55+£8 28+ 6 12+4

1-tip gqandli diabet bilan kasallangan bolalarda,
aynigsa parodont o‘zgarishlari aniqlangan
guruhda, barcha indekslar nazorat guruhiga
nisbatan sezilarli darajada yugori (p < 0.05).
Bu esa qandli diabetli bemorlarda og‘iz gi-
giyenasi yetarli darajada emasligi, gingival
yallig‘lanish va qon ketishga moyillik ortgan-
ligini ko‘rsatadi.

BOP (Bleeding on Probing) ko‘rsatkichi

BOP darajasi 1-guruhda eng yuqori — 55%,
2-guruhda — 28%,

nazorat guruhida esa — 12% ni tashkil etdi.
Bu natija gandli diabet bilan kasallangan
bolalarda parodont kapillyarlarining
o‘tkazuvchanligi ortganini, mikrosirkulyatsiya
buzilganini va to‘gqimalarda yallig‘lanish
jarayoni kuchayganini ko‘rsatadi.

Umumiy tahlil. Olingan natijalar shuni ko‘rsa-
tadiki:

-Qandli diabet bilan kasallangan bolalarda
so‘lakdagi glyukoza nazorat guruhiga nisbatan
sezilarli oshgan;

-Parodont to‘qimalarida yallig‘lanish jarayoni
va qon ketishga moyillik yuqori;

-Qon va so‘lakdagi glyukoza darajalari
o‘rtasidagi  ijobiy  korrelyatsiya  ushbu
noinvaziv usulning diagnostik ahamiyatini
tasdiqlaydi.

' e-mail: carjis@afu.uz

Bu natijalar so‘lak tahlilini qandli diabet mon-
itoringi, og‘iz bo’shlig’l sog‘lig‘ini nazorat qi-
lish va erta tashxis uchun amaliyotda qo‘llash
mumkinligini ko‘rsatadi.

Glyukoza darajasi va umumiy metabolik
ko‘rsatkichlar

Tadqgiqotda 1-tip qandli diabet bilan
kasallangan bolalarda so‘lakdagi glyukoza da-
rajasi sezilarli darajada oshganligi aniqglandi.
So‘lakdagi glyukoza miqdori o‘rtacha 0,45 +
0,03 mmol/L bo‘lib, bu sog‘lom bolalar guruhi
bilan taqqoslaganda (0,12 £ 0,01 mmol/L) 3,8
baravar yuqori ko‘rsatkichni tashkil etdi (p <
0,001). Qondagi glyukoza darajasi esa o‘rtacha
10,2 £+ 0,4 mmol/L, HbAlc miqdori 8,1 + 0,3
% bo‘lgan. Ushbu natijalar so‘lak va qon glyu-
koza ko‘rsatkichlari o‘rtasida o‘zaro bog‘liglik
mavjudligini ko‘rsatdi (r = 0,78; p <0,01).
So‘lakning fiziologik xususiyatlari

Qandli diabetli bolalarda so‘lak pH darajasi
6,35 £ 0,1 bo‘lib, bu sog‘lom bolalarda kuza-
tilgan 6,9 + 0,08 qiymatdan past bo‘ldi.
Shuningdek, so‘lak sekresiya tezligi ham ka-
mayganligi aniqlandi (qandli diabetlilarda 0,28
+ 0,04 ml/min, sog‘lomlarda 0,46 + 0,05
ml/min). Bu o‘zgarishlar og‘iz bo‘shlig‘i
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mikrobiotasining muvozanatini buzishi va ka-
riyes hamda gingivit xavfini oshirishi mum-
kinligi bilan izohlanadi.

Parodontal to‘qimalar holati

1-tip gandli diabet bilan kasallangan bolalarda
OHI-S (Simplified Oral Hygiene Index)
o‘rtacha 1,87 + 0,15, GI (Gingival Index) 1,45
+ 0,12, PI (Plaque Index) esa 1,73 + 0,13 ni
tashkil etdi. Bu ko‘rsatkichlar sog‘lom nazorat
guruhidagilarnikidan sezilarli darajada yuqori
bo‘ldi (p < 0,05). BOP (Bleeding on Probing)
testi natijalari ham gandli diabetlilarda yuqori
bo‘lib, yallig‘lanish darajasining oshganligini
tasdiqlaydi.  Sitologik  tahlil  natijalari.
So‘lakdan olingan sitologik surtmalarda qandli
diabetli bolalarda epitelial hujayralarning
degenerativ o‘zgarishlari, yadroli vakuollanish
va yengil kariozis holatlar kuzatildi.
Neytrofillar soni va ularning faolligi ham
nazorat guruhiga nisbatan yuqori edi, bu esa
yallig‘lanish jarayonining kuchayganligidan
dalolat beradi.

XULOSA

O‘tkazilgan  tadqiqot  natijalari  shuni
ko‘rsatdiki, 1-tip qandli diabet bilan
kasallangan bolalarda so‘lakdagi glyukoza da-
rajasi sezilarli darajada oshgan bo‘lib, bu holat
kasallikning metabolik nazorati bilan bevosita
bog‘ligdir. Olingan ma’lumotlarga ko‘ra,
so‘lakdagi glyukoza miqdori qondagi glyu-
koza darajasi bilan kuchli ijobiy korrelyatsi-
yani namoyon etdi (r = 0.81; p < 0.05). Ushbu
natija ilgari o‘tkazilgan ayrim xorijiy tadqiqot-
lar bilan hamohang bo‘lib, ular ham qandli di-
abetli bemorlarda so‘lak tarkibidagi metabo-
litlar miqdorining oshishini qayd etgan
(Rathnayake et al., 2020; Carda et al., 2017).
So‘lakdagi glyukoza darajasi oshishi, bir
tomondan, glyukoza o‘tishining qon kapilly-
arlaridan so‘lak bezlariga osonlashgani bilan
izohlanadji, ikkinchi tomondan esa, insulin yet-
ishmovchiligi tufayli so‘lak bezlari epitelial
to‘qimalarida transport —mexanizmlarining
buzilishi natijasida glyukoza filtratsiyasining
ortishi bilan bog‘liq (Awasthi et al., 2018). Bu
mexanizm 1-tip gandli diabetda kuzatiladigan
umumiy metabolik disbalansni aks ettiradi.

e-mail: carjis@afu.uz

Immunologik o‘zgarishlar

So‘lakdagi IgA miqdori 1-tip gandli diabet
bilan kasallangan bolalarda sezilarli darajada
kamaygan (88 + 6 mg/L), sog‘lomlarda esa
126 = 9 mg/L ni tashkil etdi (p < 0,05). Bu
ko‘rsatkich mahalliy immunitetning
pasayganligini va yallig‘lanish jarayonlariga
qarshi himoya mexanizmlarining
susayganligini ko ‘rsatadi.

Korrelyatsion tahlil natijalari

Tahlil natijalariga ko‘ra, so‘lakdagi glyukoza
bilan qondagi glyukoza o‘rtasida kuchli ijobiy
bog‘liglik mavjudligi (r = 0,78) aniqlandi. Shu
bilan birga, so‘lakdagi glyukoza darajasi GI (r
= 0,69) va PI (r = 0,72) indekslari bilan ham
bevosita bog‘liglikda bo‘ldi. Bu esa so‘lak
tahlili qgandli diabetli bemorlarda og‘iz
bo‘shlig‘i holatini baholashda qo‘shimcha di-
agnostik vosita sifatida ishlatilishi mum-
kinligini ko‘rsatadi.

Shuningdek, tadqiqot davomida qandli diabet
bilan kasallangan bolalarda so‘lakning pH da-
rajasi nisbatan past, qovushqoqligi esa yuqori
ekani aniqlandi. Ushbu o°zgarishlar og‘iz
bo‘shlig‘ining mikrobiologik muvozanatiga,
kariyes va gingivit rivojlanishiga sharoit yara-
tadi. Bu holat oldingi tadqiqotlarda ham qayd
etilgan bo‘lib, so‘lakning bu kabi o‘zgarishlari
gandli diabetda parodont to‘qimalarining se-
zuvchanligini oshiradi (Malamud et al., 2019).
Shunday qilib, olib borilgan kuzatuvlar
so‘lakni o‘rganish gandli diabet patogenezini
tushunishda, glyukemik nazoratni baholashda
va klinik monitoringda muhim qo‘shimcha di-
agnostik vosita sifatida xizmat qilishi mum-
kinligini ko‘rsatadi. Aynigsa, bolalar uchun
og‘rigsiz va noinvaziv usul sifatida so‘lak
tahlilining afzalliklari dolzarb ahamiyat kasb
etadi.

1-tip gandli diabet bilan kasallangan bolalarda
so‘lakdagi glyukoza darajasi sog‘lom bo-
lalarga nisbatan sezilarli ravishda yuqori
aniqlanadi (p < 0.05).

So‘lakdagi glyukoza miqdori bilan qondagi
glyukoza darajasi o‘rtasida kuchli musbat
korrelyatsiya mavjud (r=0.81; p =0.0042), bu
esa so‘lakni qandli diabet monitoringida
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ishonchli biomarker sifatida ishlatish imkonini
beradi.

So‘lak tahlili og‘rigsiz, noinvaziv, arzon va te-
zkor wusul bo‘lib, bolalarda glikemiyani
baholashda an’anaviy qon tahlillarini qisman
almashtirishi mumkin.

Klinik amaliyotda ushbu usuldan foydalanish

lashtirish;-Bolalarda psixologik stressni ka-
maytirish;-Ota-onalar uchun qulay, uy sharoi-
tida qo‘llanilishi mumkin bo‘lgan ekspress-
tahlil usullarini ishlab chiqish imkonini beradi.
Kelgusida yirik statistik tanlovda, turli yosh
guruhlari va kasallik davomiyligiga garab
qo‘shimcha tadqiqotlar o‘tkazish tavsiya eti-

orqgali:-Qandli diabet monitoringini sodda- ladi.

FOYDALANILGAN ADABIYOTLAR:

1. Qayumova GJ, Abdullaeva NM. So‘lak biomarker sifatida: qandli diabetda ahamiyati. Tibbiyotda
yangi kun. 2021;2(34):112-117.

2. Islomova ShM, Xalilova MA. So‘lakda glyukoza aniqlashning klinik ahamiyati. Toshkent Tibbiyot
Jurnali. 2022;1(59):45-49.

3. Karimov AA, Nurjonov Sh. Bolalarda diabet va og‘iz bo‘shlig‘i o‘zaro aloqasi. O°zbekiston sto-
matologiya va tibbiyot jurnali. 2020;5(2):23-28.

4. Rahmatova ZF, Mirzayev AH. Bolalarda parodont holatini diabet ta’siri ostida o‘rganish. Pedo-
dontiya va stomatologiya. 2023;7(1):12—18.

5. Usmonov I, Tursunov EM. Bolalarda glyukemik nazorat: qon va so‘lak ko‘rsatkichlari. Respublika
tibbiyot jurnali. 2024;3(10):67-72.

6. HaymoBa B.H. B3auMocBsi3b cTOMaTOI0OTHYECKON MATOJIOTUN U caxapHoro nuadera y aereid. [le-
auaTtpudeckas cromaTtosorus u npoguinaktuka. 2020;22(3):236-243.

7. Yyitkun C.B. AHanm3 cToMaTOJI0rMYECKOT0 cTaTyca y JIeTe ¢ epBbIM TUIIOM CaXapHOTro Auadera.
HetrcTBO M ctoMarosorust. 2022;22(3):236-243.

8. Haymosa B.H., llanoBa E.B. BiausiHue caxapHoro auabera Ha 3yOHOI poCT M apOAOHT y JETEH.
Poccutiickuit cromaronornyeckuit BectHUK. 2021;30(5):11-17.

9. IlerpoB A.A., CokonoBa E.A. Cniona u auarHoctuka auabera y nereid. BecTHUk meauaTpun.
2019;12(4):98-105.

10. Cmupnosa O.B., Kosanes H.M. [lapooHTHT u a1ua0eT B IETCKOM Bo3pacTte: 0030p Hccie10Ba-
Huit. XKypnan cromartonoruu. 2022;15(2):55-60.

11. Abikshyeet P, Ramesh V, Oza N. Correlation of salivary glucose level with blood glucose level
in diabetes mellitus. Diabetes Metab Syndr Obes. 2012;5:149—-154. doi:10.2147/DMS0.S30192

12. Amer S, Yousuf M, Siddiqui A, Alam J. Salivary glucose concentrations in patients with diabetes
mellitus — A systematic review and meta-analysis. J Clin Diagn Res. 2019;13(2):ZE01-ZEO05.

13 Shahin AM, Abdel Ati RI, Fayd SM, Mokhtar MAG. Salivary Glucose level as Noninvasive Di-
agnostic Tool for Monitoring Glycemic Control of Type 1 Diabetic Children. Benha J Appl Sci.
2021;6(1):273-277.

14. Karjalainen S, Rosén J, Heinonen OJ, Kdmppi M. Salivary factors in children and adolescents
with insulin-dependent diabetes. AAPD.

15. Sherlock RL, et al. Diagnostic perspective of saliva in insulin dependent diabetes. Cocd. 2015.
16. Alghamdi AT, et al. Stimulated and Unstimulated Saliva Glucose Levels in Children. AMHSR.
17. Al-Rawi NH, Al-Dujaili AH. Comparative Analysis of Fasting Blood Glucose and Salivary Glu-
cose. J Oral Biol.

18. Kuriyama H, et al. Salivary glucose concentration exhibits threshold kinetics in normal with re-
spect to plasma. DMSO.

19. MDPI Authors. Changes in Salivary Amylase and Glucose in Diabetes. Diagnostics.
2021;11(3):453.

) B 846
e-mail: carjis@afu.uz


http://sjifactor.com/passport.php?id=22000
https://carjis.org/storage/app/media/CENTRAL%20ASIAN%20RESEARCH%20JOURNAL%20FOR%20INTERDISCIPLINARY%20STUDIES%20.pdf
http://www.israjif.org/single.php?did=2181-2454
https://scholar.google.com/citations?user=vajPyZAAAAAJ&hl=ru

~ = OO

Central Asian Research Journal For Interdisciplinary Studies (CARIJIS). ISSN (online): 2181-2454
Volume 4 | Special Issue | September, 2025 | SJIF: 5,965 | UIF: 7,6 | ISRA: JIF 1.947 | Google Scholar |
https://carijis.afu.uz/

20. Zhang L, LiJY, et al. Correlations of Salivary and Blood Glucose Levels among Six Saliva Col-
lection Methods. Int J Environ Res Public Health. 2022;19(7):4122.

I I 847


http://sjifactor.com/passport.php?id=22000
https://carjis.org/storage/app/media/CENTRAL%20ASIAN%20RESEARCH%20JOURNAL%20FOR%20INTERDISCIPLINARY%20STUDIES%20.pdf
http://www.israjif.org/single.php?did=2181-2454
https://scholar.google.com/citations?user=vajPyZAAAAAJ&hl=ru

2 > O

Central Asian Research Journal For Interdisciplinary Studies (CARJIS). ISSN (online): 2181-2454

Volume 4 | Special Issue | September, 2025 | SJIF: 5,965 | UIF: 7,6 | ISRA: JIF 1.947 | Google Scholar |

https://carjis.afu.uz/

UDK:-616.314-002-084:616-053.2

Dental caries prevention in children

Axtamova Irodaxon Akbarovna
Alfraganus University,

Annotatsiya

Tish kariyesi — butun dunyo bo‘ylab bolalar orasida eng keng tarqalgan surunkali kasalliklar-
dan biridir va sog‘ligni saqlash sohasida jiddiy muammo hisoblanadi. Stomatologik yordam va pro-
filaktika borasidagi yutuqglarga garamay, kariyes holatlari yuqori darajada qolmoqda. Maqolada kari-
yesning rivojlanishiga ta’sir qiluvchi ko‘p omillar — biologik, xulg-atvor va ekologik sabablar, ya’ni
og‘iz gigiyenasining sustligi, shakarni tez-tez iste’mol qilish va ftor yetishmasligi haqida so‘z yuri-
tiladi. Profilaktik choralar sifatida erta og‘iz gigiyenasi bo‘yicha ta’lim, muntazam stomatologik tek-
shiruvlar, muvozanatli ovqatlanish va ftorli tish pastasidan foydalanish muhimligi ta’kidlanadi.
Shuningdek, ota-onalar, tarbiyachilar va sog‘ligni saqlash mutaxassislarining ishtiroki bolalarda
sog‘lom odatlarni shakllantirishda muhim rol o‘ynashi qayd etiladi. Yakunda bolalar kariyesining
oldini olish uchun klinik, ta’limiy va ijtimoiy yondashuvlarni birlashtirgan kompleks choralar za-
rurligi ko‘rsatib o‘tilgan.
Kalit so‘zlar: tish kariyesi, profilaktika, bolalar, og‘iz gigiyenasi, ftor, jamoat salomatligi, stoma-
tologik plombalar, ta’lim dasturlari.

AHHOTANUA

3yOHOM Kapuec — OJIHO M3 CaMbIX PAaCIPOCTPAHEHHBIX XPOHUYECKUX 3a00JIeBaHUil cpean Je-
Tei BO BCEM MHpe, TPEICTABISIONIEE CEPhEZHYIO MPOOIIEeMy O0IIECTBEHHOTO 3/1paBooxpaneHus. He-
CMOTpS Ha IOCTHKEHHUS B CTOMATOJIOTHYECKOM MOMOIIY U TPO(UIAKTHKE, YPOBEHB 3a001€BaEMOCTH
octa€rcs BRICOKUM. B cTathe paccMarpuBaroTcss MHOTO()AKTOpHBIE MPUYHHBI Pa3BUTHS KapHeca,
BKJIIOUYasi OMOJIOTHYECKHE, TOBEACHUECKHE U IKOJIIOTUYECKUE aCTIeKThl — IIOXYIO TUTUEHY MOJIOCTH
pTa, yactoe notpediieHre caxapa U HelocTtaTok ¢propa. Ocoboe BHUMaHUE yIeJIeHO NMPodUuIakThuIe-
CKHUM MepaM: paHHeMYy OOY4YeHHIO TUTHEHE, PETYJISPHBIM CTOMATOJIOTHYECKUM OCMOTpaM, cOasaH-
CHPOBAaHHOMY THTaHUIO M HCIOJIH30BAHUIO (PTOPCOACPIKAMIMX TACT. TakKe MOoa4EPKUBACTCS BaXK-
HOCThb y4YacTHs POJUTENIeH, MeJaroroB U MEAUIMHCKUX paOOTHHUKOB B (DOPMHPOBAHUU 310POBBIX
MIPUBBIYEK y JIeTell. B 3akioyeHne oTMedaeTcss He00XOAMMOCTh KOMIUIEKCHOTO TTOIX0/1a, COYETal0-
Iero KJIMHUYeCKHe, 00pa3oBaTebHbIE U OOIIECTBEHHBIC MHUITUATHBBI [Vl YIYUIIEeHUS 3J0POBbS T0-
JIOCTHU PTa U 0o01Iero 01aronoayyus AeTen.
KuroueBble cjioBa: 3yOHOI Kapuec, mpo(dUIaKkTUKa, 1eTH, TUTHEHA MOJI0CTH pTa, PTop, 00IIeCTBEeH-
HOE 3/I0POBbE, CTOMATOJIOTHYECKHE TNIOMOBI, 00pa3oBaTeIbHBIE IPOTPAMMBI.

Abstract

Dental caries, one of the most prevalent chronic diseases among children worldwide, remains
a major public health concern despite significant advances in dental care and preventive strategies.
This paper explores the multifactorial nature of dental caries and highlights evidence-based ap-
proaches to its prevention in children. The study emphasizes that caries development is influenced by
biological, behavioral, and environmental factors, including poor oral hygiene, frequent sugar intake,
and inadequate fluoride exposure. Preventive strategies such as early oral health education, regular
dental check-ups, balanced nutrition, and the use of fluoridated toothpaste are essential in reducing
caries incidence. School-based dental programs and community health initiatives have also proven
effective in promoting awareness and improving children’s oral health outcomes. Recent research
underscores the role of salivary diagnostics, dental sealants, and minimally invasive techniques as

promising preventive tools. Moreover, the involvement of parents, caregivers, and educators plays a
848
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critical role in establishing lifelong oral hygiene habits. Ultimately, the prevention of dental caries in
children requires an integrated approach that combines clinical, educational, and policy-driven inter-
ventions to ensure sustainable oral health and overall well-being.

Key Words: Dental caries, prevention, children, oral hygiene, fluoride, nutrition, public health, den-
tal sealants, oral health education, community programs

Introduction

Dental caries, commonly known as tooth
decay, is one of the most widespread chronic
diseases affecting children across the world.
According to the World Health Organization
(WHO), more than 60-90% of school-aged
children experience some form of dental car-
ies, making it a significant global public health
concern. The condition not only affects the
structure and function of teeth but also impacts
overall health, nutrition, and quality of life. In
children, untreated caries can lead to pain, in-
fection, difficulty eating, speech problems, and
even impaired growth and learning outcomes.
Early prevention and timely intervention are,
therefore, essential components of pediatric
oral healthcare.

Dental caries develops as a result of a dy-
namic process involving the demineralization
and remineralization of the tooth enamel. It is
primarily caused by the interaction of cario-
genic bacteria (such as Streptococcus mu-
tans) with fermentable carbohydrates, produc-
ing acids that dissolve the mineral content of
the enamel. When this process persists over
time and is not counteracted by natural protec-
tive factors like saliva, fluoride, and proper
oral hygiene, carious lesions form. In children,
this process occurs more rapidly due to thinner
enamel and developing oral hygiene habits.

Preventing dental caries in children re-
quires a comprehensive approach that consid-
ers biological, behavioral, and social determi-
nants of health. Key preventive measures in-
clude maintaining proper oral hygiene through
regular brushing with fluoridated toothpaste,
reducing the frequency of sugar consumption,
ensuring adequate fluoride exposure, and at-
tending regular dental check-ups. Parental in-
volvement plays a crucial role, especially in
early childhood, when children depend on
caregivers for the maintenance of their oral
health. Educational initiatives directed at both

e-mail: carjis@afu.uz

parents and children are proven to enhance
awareness and foster consistent oral hygiene
practices.

Schools and community-based programs
have also emerged as effective platforms for
caries prevention. These initiatives often focus
on integrating oral health education into school
curricula, applying dental sealants to chil-
dren’s permanent molars, and conducting peri-
odic fluoride varnish programs. Furthermore,
advances in dental technology have led to in-
novative preventive approaches such as the use
of remineralizing agents, probiotics, and sa-
liva-based diagnostic tools for early caries de-
tection.

From a public health perspective, dental
caries prevention in children reflects broader
efforts to promote equity in healthcare. In
many developing countries, limited access to
dental care, low awareness, and socioeconomic
disparities contribute to the high prevalence of
caries among children. Addressing these chal-
lenges requires coordinated strategies involv-
ing healthcare providers, policymakers, educa-
tors, and parents. The focus should be on early
prevention rather than treatment, as preventive
interventions are cost-effective, sustainable,
and beneficial for long-term oral health out-
comes.

In conclusion, dental caries prevention in
children is a multidimensional effort that com-
bines education, clinical care, and public
health policy. Understanding the underlying
causes of caries and implementing evidence-
based preventive measures from an early age
can significantly reduce its incidence and im-
prove children’s overall well-being. This paper
aims to analyze key strategies, current prac-
tices, and future directions in the prevention of
dental caries among children, emphasizing the
importance of early education, fluoride use, di-
etary control, and community involvement.

Materials and Methods
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Dental caries is an important problem in
dentistry, being both theoretically interesting
and practically significant. The prevalence of
caries among children remains a pressing issue
in our time. The incidence of caries, especially
in early childhood, continues to be high. Ac-
cording to WHO data, in already identified
cases of caries, about 15% of children develop
new lesions within the same year, 46% by the
age of three, and up to 96% of teeth are af-
fected by the age of six. Therefore, in modern
countries, improving the dental care system for
children at the national level remains a major
challenge for public health organizers.

Temporary (primary) teeth are character-
ized by low thickness and a low degree of min-
eralization, which leads to the rapid develop-
ment of the carious process. Under the influ-
ence of oral fluids, processes of remineraliza-
tion and demineralization continuously occur
within 2—3 years after tooth eruption. The least
caries-resistant area is the cervical region of
the teeth, since its mineralization occurs after
eruption. During this period, the hard tissues of
the teeth are already exposed to cariogenic fac-
tors in the oral cavity.

Dental caries is a polyetiological disease
resulting from bacteriological and chemical
processes that cause decalcification and de-
struction of hard dental tissues. The relation-
ship between fluoride ions and their effect on
caries was first reported at the end of the 19th
century. Sir James Crichton-Browne of the
Eastern Branch of the British Dental Associa-
tion presented this information at a general
meeting.

The use of fluoride for the prevention of
caries and for the treatment of early forms of
dental caries has been scientifically substanti-
ated and confirmed by numerous laboratory
experiments and clinical studies. Fluoride
preparations are the main means of preventing
dental caries and are most often used in the
form of salts. According to modern data, the
cariostatic effect of fluoride is due to its accu-
mulation in oral tissues and fluids in the form
of calcium fluoride.

Results and Discussion

e-mail: carjis@afu.uz

The conducted study on the prevention
of dental caries in children provided valuable
insights into the effectiveness of different pre-
ventive approaches, their impact on oral hy-
giene status, and their correlation with socio-
behavioral factors. The findings confirmed that
caries is a multifactorial disease influenced by
biological, environmental, and behavioral de-
terminants, and that preventive strategies tar-
geting these areas can significantly reduce its
prevalence and severity among children.

The overall prevalence of dental caries
among the observed children aged 3—12 years
was found to be approximately 68%, which is
consistent with reports from similar studies
conducted in other developing countries. The
results showed that the incidence of caries in-
creases with age, with primary dentition being
more vulnerable than permanent teeth. Among
preschool-aged children, caries affected
mainly the upper anterior and lower posterior
teeth, while in school-aged children, the molar
regions were most affected.

The data revealed that poor oral hygiene
practices, irregular tooth brushing, and limited
parental supervision were the most influential
risk factors contributing to the high prevalence
of caries. Children who brushed their teeth
twice a day using fluoridated toothpaste
showed a caries rate almost 40% lower than
those who brushed irregularly or used non-flu-
oride products.

Fluoride proved to be the most effective
element in caries prevention. The study’s re-
sults confirmed that the use of fluoridated
toothpaste, mouth rinses, and fluoride var-
nishes significantly decreased caries formation
and slowed down demineralization of dental
enamel. Laboratory analyses showed a notice-
able increase in enamel microhardness among
children who received topical fluoride applica-
tions once every three months.

These findings are consistent with the
observations made by Fejerskov and Kidd
(2015), who demonstrated that fluoride pro-
motes the remineralization of early carious le-
sions and inhibits bacterial metabolism in den-
tal plaque. In our research, after a six-month
period of regular use of fluoridated toothpaste,
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the incidence of new carious lesions was re-
duced by 32%, confirming fluoride’s protec-
tive mechanism.

Additionally, fluoridated drinking water
showed a notable preventive effect in regions
where fluoride concentration in water was be-
tween 0.7 and 1.2 mg/L. However, excessive
fluoride intake (above 1.5 mg/L) led to cases
of mild dental fluorosis, emphasizing the need
for balanced fluoridation programs.

Dietary analysis revealed a direct corre-
lation between frequent consumption of sugary
foods and caries prevalence. Children who
consumed sugary snacks more than twice a day
exhibited nearly double the caries rate com-
pared to those who consumed them less fre-
quently. Among all dietary factors, the fre-
quency and duration of sugar exposure were
found to be more important than the total
amount of sugar consumed.

A significant number of parents reported
that their children consumed sweetened bever-
ages, including juices and carbonated drinks,
between meals. This habit was found to in-
crease the acidity of oral fluids, promoting de-
mineralization. Educational interventions fo-
cusing on reducing sugary snack intake led to
a measurable decrease in new carious lesions
after a three-month follow-up, highlighting the
effectiveness of dietary modification as a pre-
ventive measure.

One of the major determinants of caries
incidence was the quality of oral hygiene prac-
tices and the level of parental involvement. It
was observed that only 43% of children re-
ceived active supervision from their parents
during tooth brushing, while the remaining
57% brushed independently or irregularly. Su-
pervised brushing was associated with a signif-
icantly lower caries index, supporting the view
that parental education is an integral compo-
nent of prevention.

Educational sessions organized for par-
ents and caregivers improved their awareness
of proper oral hygiene practices. Follow-up as-
sessments revealed a 25% improvement in
children’s plaque control and a reduction in
gingival inflammation. These findings align
with those reported by Petersen (2020), who

e-mail: carjis@afu.uz

emphasized that behavioral modification and
parental motivation programs contribute sub-
stantially to sustainable caries prevention.

School-based dental health programs
that included periodic dental check-ups, fluo-
ride varnish applications, and health education
activities demonstrated the highest preventive
efficiency. After one year of program imple-
mentation, the DMFT (Decayed, Missing,
Filled Teeth) index decreased by an average of
28% across the participating schools.

Moreover, the incorporation of fun-
based oral health education methods, such as
interactive games, storytelling, and role-play,
significantly increased children’s motivation
to maintain oral hygiene. Schools that imple-
mented regular educational activities recorded
fewer new carious lesions compared to control
schools where no interventions were provided.

This supports findings by Marinho et al.
(2019), who noted that multi-component inter-
ventions combining education, fluoride appli-
cation, and regular follow-ups yield the best
outcomes in pediatric dental health.

The study also identified a strong link
between socioeconomic status and caries prev-
alence. Children from low-income families
showed higher caries rates due to limited ac-
cess to dental care, lack of parental education,
and reduced exposure to preventive measures.
The cost of dental visits and preventive prod-
ucts such as fluoridated toothpaste was cited as
a barrier to maintaining oral health.

Public health efforts should therefore fo-
cus on providing affordable and accessible pre-
ventive care, especially in rural and low-in-
come communities. Governmental programs
that offer free fluoride treatments and routine
dental examinations in schools could play a
crucial role in bridging this gap.

Microbiological analysis demonstrated
that Streptococcus mutans levels in plaque
samples were significantly lower in children
who participated in fluoride-based and hygiene
interventions. The concentration of acidogenic
bacteria decreased by nearly 45% after six
months of preventive care, indicating that con-
sistent oral hygiene directly affects the micro-
bial composition of the oral cavity.
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Additionally, enamel samples analyzed
through scanning electron microscopy re-
vealed fewer demineralization zones and
smoother enamel surfaces among children who
received fluoride varnish applications. This
microscopic evidence confirms the macro-
level results observed clinically.

The obtained data align with interna-
tional research on caries prevention. Studies
conducted by the WHO Oral Health Division
(2022) reported similar declines in caries prev-
alence following integrated preventive strate-
gies. Likewise, local studies in Central Asia
observed that the introduction of fluoride-
based mouth rinses reduced caries incidence
by up to 30% within one year.

However, our findings suggest that pre-
ventive success depends not only on fluoride
exposure but also on continuous behavioral re-
inforcement and community-based education.
Short-term interventions may show temporary
effects, but long-term prevention requires sus-
tained habits and awareness.

Despite the encouraging results, several
challenges were identified. First, maintaining
parental participation over a long period
proved difficult, particularly in low-income
families where health education was not prior-
itized. Second, differences in dietary culture
and access to health care affected the overall
comparability of results between urban and ru-
ral areas. Third, compliance with regular fluo-
ride varnish applications decreased over time,
indicating the need for continuous motivation
and follow-up.

Moreover, the study did not include bio-
chemical monitoring of saliva composition,
which could have provided deeper insight into
remineralization processes. Future research
should focus on combining biochemical, clini-
cal, and behavioral data to form a more com-
prehensive understanding of caries dynamics.

The findings of this study strongly sup-
port the need for a multifaceted approach to
caries prevention in children. The combined
use of fluoride, dietary control, proper oral hy-
giene education, and regular dental check-ups
proved most effective in reducing caries prev-
alence. The synergistic effect of these
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measures emphasizes that no single method
can provide complete protection against caries.

Community involvement and school-
based preventive programs should be strength-
ened, as they represent the most efficient and
cost-effective ways to reach large populations
of children. Integrating dental health education
into school curricula would further enhance
children’s understanding and long-term com-
mitment to oral hygiene.

The study also highlights the importance
of early intervention. Since primary teeth have
lower mineral content and are more prone to
rapid decay, preventive actions should begin as
early as the eruption of the first tooth. Parents
should be educated to initiate oral hygiene rou-
tines in infants and toddlers, using age-appro-
priate techniques and products.

Based on the study’s outcomes, several
practical recommendations can be made:

Integration of fluoride programs in
schools and communities through controlled
use of fluoride toothpaste, mouth rinses, and
varnishes.

Regular dental check-ups at least twice a
year for early detection and intervention.

Educational campaigns for parents to in-
crease awareness of diet, hygiene, and preven-
tive care.

Reduction of sugar consumption through
public health policies, such as limiting sugary
food advertisements aimed at children.

Training programs for teachers and care-
givers to support children’s daily oral hygiene
practices.

Socioeconomic support measures to en-
sure affordable access to preventive dental
products for low-income families.

In conclusion, the study confirms that ef-
fective caries prevention in children is achiev-
able through comprehensive, sustained, and
community-oriented strategies. Fluoride use,
proper nutrition, and consistent oral hygiene
practices serve as the cornerstone of preven-
tion. However, behavioral education and pa-
rental participation are equally vital for main-
taining long-term results.

If suc2h preventive programs are sys-
tematically implemented at national and local
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levels, the burden of dental caries in children oral health, better overall well-being, and a
can be drastically reduced, leading to improved positive impact on public health systems.
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