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KARIYESIN ETIOLOGIYASI VO PATOGENEZI

Xiilasa

Dis kariyeslori insanlarda on ¢ox yayilmis mikroblar vasitasilo yaranan agiz boslugu
xastaliklarindan biridir. Hal-hazirda kariyesin qabul edilmis etiologiyasi sifahi mikroorganizmlari,
ag1z miihitini ohato edon dord faktorlu noazoriyyays asaslanir. Pohriz karbohidratlarina hoddindan
artlq moruz qalma agizda tursu amalo gatiran vo tursuya davamli mikroorganizmlarin toplanmasina
sabab olur. Dis kariyesi mina sathino yapisan dis biofilminin disbiozu naticasinds yaranir. Magsad
biofilmin imumi miqdarin1 vo ya xiisusi patogenlorin Soviyyssini azaltmaqdir. Dis kariyesinin
garsisini almaq ti¢iin tobii mohsullar tovsiys oluna bilar, ¢iinki sintetik antimikroblarla miigayisodo
daha az yan tasir gostora bilor. Burada sifahi mikrob icmasinin inkisaf mexanizmlari vo funksional
ixtisaslasma miizakirs olunur.

Acar sdzlar: kariyes, etiologiya, patogenez, dis arpi, bakteriya, mina
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doctor of philosophy in medicine
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Etiology and pathogenesis of caries

Abstract
Dental caries is one of the most common microbe-mediated oral diseases in human beings. At
present, the accepted etiology of caries is based on a four-factor theory that includes oral
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microorganisms, oral environment, host, and time. Excessive exposure to dietary carbohydrates
leads to the accumulation of acid-producing and acid-resistant microorganisms in the mouth. Dental
caries is driven by dysbiosis of the dental biofilm adherent to the enamel surface. Effective
preventive methods include inhibiting the cariogenic microorganisms, treatment with an anti-
biofilm agent, and sugar intake control. The goal is to reduce the total amount of biofilm or the
levels of specific pathogens. Natural products could be recommended for preventing dental caries,
since they may possess fewer side effects in comparison with synthetic antimicrobials.
Keywords: caries, etiology, patogenesis, dental plaque, bacteria, enamel

Giris

Dilin, yanaqlarin vo gidalarin siirtiinmasi noticasinds disin sothinin ¢ox hissasi bakteriyalardan
tomizlonir. Bununla belo, bakteriyalar sothin bu siirtiinma qiivvalorindon gorunan hissalorini
(16vhanin durgunluq sahalori) koloniyalasdirir vo dis 16vhasi (Stsepetova, Truu, Runnel, Nommela,
Saag, Olak, Nolvak, Preem, Oopkaup, Krjutskov, 2019) kimi taninan six yigilmis bakteriyalardan
ibarat bir film meydana golir ki, bunun igarisinds tiiptircokdon gisman tocrid olunmus vo dorhal
bitisik olan unikal mikromiihit yaradilir. Insan pohrizino asanligla fermentloson miixtolif
karbohidratlar daxildir: gliikkoza vo fruktoza kimi monosaxaridlor; saxaroza vo maltoza kimi
disakaridlor; vo balda olanlar kimi oliqosakaridlor. Sokarlor qobul edildikds, onlar 16vha
bakteriyalar1 torafindon metabolizo olunur vo bu, tizvi tursunun son mohsullarinin yigilmasi ilo
naticalanir vo bununla da 16vha pH-nin miivagqati azalmasina sobob olur. Bels bir epizod "kariogen
problem™ yarada bilor, ¢iinki 16vho pH kifayat godor asagi diisorses, disin altindaki sort toxuma
icorisindo olan mineral oriya bilor. Tokrarlanan kariogen c¢agirislar zamani 16vha tursusu
(demineralizasiya) ilo hall olunmagla mineralin proqgressiv itkisi dis kariesindo asas prosesdir.

Bu asas etiologiya ii¢ faktorun “dis”, “bakteriyalar” vo “pahriz”in qarsiliql tasirini oks etdiron
Keyes5-in moshur Venndiaqrami (Sokill) ilo iimumilosdirilmisdir. Iki amilin birlosmosi bir tohfo
versa do (mosalon, bakteriya + dis 16vhasi; bakteriya + pohriz — tursu), kariyesin baglamasi {igiin
hor tgliniin qarsiliglt tosiri tolob olunur. Lezyonlar yalniz 16vhonin yigildig1 yerlords baslayir.
Iqtisadi cohotdon inkisaf etmis populyasiyalarda usaqlarda ilkin kariyes lezyonlar1 mina sothindo
baslayir: an ¢ox okliizal ¢uxurlarda vo ¢atlarda, daha az tez-tez toxmini sathlords va nadir hallarda
hamar sathlords baslayir. Gone yetkinlik dovriindo toxminan kariyes artir (Karoly, Gabor, Adam,
Andrea, 2019: 739-746).

Kariyes nisbaton yavas iralilomoya meyllidir (aylar va ya illor arzinds) vo ilkin morholalorda
demineralizasiya prinsipco tutula vo ya geri gayida bilon zadslora sabab olur. Kariosogen
problemlor arasinda 16vho pH-1 toxminon neytral olan soviyyays qayidir vo bu, 16vhadoki mineral
ionlarin kariyes lezyonu daxilindo mineralin yenidon ¢okmosina komak eda bilar: remineralizasiya
kimi taninan proses. Beloliklo, kariyes prosesi bir istigamatli deyil, mineral itkisi vo barpasi dinamik
prosesini ohato edir (Peres, Macpherson, Weyant, Daly, Venturelli, Mathur, Listl, Celeste,
Guarnizo-Herreno, Kearns, 2019: 249-260). (Sokil 2). Bu proseslor arasinda balans
demineralizasiyaya miisbot tosir edorso, kariyes lezyonlar1 iraliloyir vo naticodo mexaniki
pargalanma (emal) vo ya bakterial tasir (dentin) naticasinds toxumanin zadalonmasi geri dénmaz
olur. Barpa vo ya ekstraksiya sonra yegano miialico variantina gevrilir.
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Bacteria

Bacteria-bakteriya; No caies-kariyes yoxdur;
Caries-kariyes; Tooth-dis; Sugar-sakar
Sakil 1. Kariyesin etiologiyasimi iimumilasdiran Venn diaqramu.
Diaqram gostarir ki, kariyes ham asidogen bakteriyalarin mévcudlugunu,
ham da bakteriyalarin tursuya hassas dis toxumalari ils birlikda
tursu istehsal eda bilacayi pahrizin mévcudlugunu talob edir.

Bu sado goriinon etiologiyaya baxmayaraq, kariyes iki asas sabobo gora multifaktorial xastalik
kimi gobul edilir. Birincisi, ¢oxlu aragdirmalara baxmayaraq, bunun bir spesifik patogen vo ya bir
nego bakteriya torofindon téradildiyi siibuta yetirilmayib. ikincisi, kariyesin bas verma riskino vo
xastaliyin inkisaf siirotine ¢oxlu sayda faktorlar tosir edir (Mosaddad, Tahmasebi, Yazdanian,
Rezvani, Seifalian, Yazdanian, Tebyanian, 2019: 2005-2019; Yadav, Prakash, 2017: 1-5, Daubert,
Weinstein, 2000: 29-40). Masalon sosial saviyyalor:

e Fordi amillor: agiz boslugunun bakterial florasi; dis mineralinin hall olma gabiliyyati; sort
toxuma qurulusu; tiipiircok axininin siirati va torkibi.

e Davranis faktorlari: torkibindo fermentlosdirilmis karbohidrat olan gidalarin istehlak tezliyi; agiz
gigiyenasinin tezliyi vo effektivliyi; dis miayinalorinin niimunasiTahsil soviyyasi vo sosial-igtisadi
vaziyyat kimi sosial amillor fordi davramisin kariyesa tosir edon aspektloring tosir gostorir. Usaqglarda
kariyes hallarina onlara baxanlarin qaygi saviyyasi, xiisuson do gidalanma, agiz gigiyenasina diqqat Vo
dis hokimino davamiyyat giiclii tosir gostarir.
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L 4

Remineralization

= Demineralization
Critical pH

Time

Sakil 2. Kariyesin etiologiyasinda demineralizasiya-remineralizasiya balansi.
Giin arzinds sakar gabulu pH-nin azalmasi epizodlarina gatirib ¢ixarir.

Hamusi dis toxumalar ii¢iin tahliiks yaratmir (ulduz isaralori): yalmiz pH kritik pH-dan asag
olanlar demineralizasiyaya sabab ola bilar (gélgalonmis sahalar). Sakar gabulunun nadir va
mahdud oldugu yerlarda (yuxarida), kritik pH-in altinda sarf olunan vaxtin nisbati ki¢ikdir va
naticads yaranan demineralizasiya, 16vha pH"'imin taxminan neytral oldugu dévrlarda
remineralizasiya ilo kompensasiya edilir. Bununla bels, artan miqdarda sokar gabul edilarss,
pH daha dorin, daha uzun miiddats diisar (orta) va ya sakar daha tez-tez gabul edilirss
(asagida) demineralizasiya-remineralizasiya balans1 demineralizasiya lehina ¢evrilir. Har iKi
halda, 10vho soraitinin demineralizasiyaya iistiinliik verdiyi vaxtin nisbati remineralizasiyanin
itirilmis minerali avaz eda bilacayi vaxt hesabina artir.

Kariyes, demineralizasiyani azaldan vo remineralizasiyani giiclondiron floridin tosiri ilo darindan
tosirlonir (Takenaka, Ohsumi, Noiri, 2019: 33-40). Ftorid an ¢ox dis pastasi soklinda verildiyi ti¢iin
ag1z gigiyena vardislorina sosial va davranig tasirlori xiisusi shamiyyat kasb edir.

Kariyesin Mikrobiologiyasi. Miller 6ziinlin Kimya-parazitar nazoriyyassinds (1890) giirtiklorin
diglor arasinda saxlanilan qida hissaciklorinds qida karbohidratini metabolizo edon bakteriyalar
torafindon agizda omalos golon tursularin sobab oldugunu irali siirdii (Yon, Gao, Chen, 2019: 7-37).
1960-c1 illara gadar laktobakteriyalar yiiksok ehtimal olunan patogenlor kimi iistiinliik togkil edirdi.
Bununla bels, S. mutans adatan arpin florasinin g¢ox kigik bir hissasini togkil edir, kariyeslo alagali
arpds homiso askar edilmir vo kariyes inkisaf etmadan orp yarana bilor. Bunlara tokca S. sobrinus
deyil, ham do Streptococaceae cinsinin bir ne¢o “agagi pH” iizvlori, masslon, S. oralis stammlart
daxildir. Digor asidogen/asidurik 16vho bakteriyalarina Actinomyces vo A. gerencseriae,
bifidobakteriyalar vo laktobakteriyalar kimi Actinomyces stammlar1 daxildir. Bu faktin taninmasi
geyri-spesifik arp forziyyasinin asasinda dayanir ki, S. mutans ilo yanasi asidogen, tursuya déziimli
bakteriyalar da kariyes prosesino tohfo verir vo S. mutans olmadiqda, kariyesin baslangicinin
yegano agenti ola bilor. Ugiincii forziyys, ekoloji orp hipotezi, 16vha mikroflorasmin tarkibini va
xassolorini toyin etmok {iglin agiz miihitinin oshomiyyatini vurgulayir (Al-Maliky, Frentzen,
Meister, 2019: 1-18; Featherstone, Domejean-Orliaguet, Jenson, Wolff, Young, 2007). Bu
forziyyaya gora (sok. 2.), sokari az olan pahriz gobul edon insanlarin agizlarinda orp bakteriyalari 6z
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enerjisini asason miirokkab tiipiircok vo pohriz molekullarinin yavas pargalanmasindan olds edar,
buna gora do pH-da yalniz kigik vo nadir hallarda diisar.

Karies, yaqin ki, "klassik™ yoluxucu xastalik deyil, yani normal olaraq organizmds tapilmayan
xiisusi bir bakteriyanin yaratdigi bir xastalikdir. Bunun avazina, ¢ox giiman ki, sokarlarin haddindan
artiq istehlaki ilo idars olunan normal agiz florasinin tursu istehsal edon, tursuya davamli tizvlarinin
hoddindon artiq bdyiimoasi ilo olagodardir. Bununla bels, boazi novlor, xiisusilo Streptococcus
mutans, kariyesin etiologiyasinda gorkomli, yaxsi sonadlosdirilmis rola malikdir. Dis minerallar
kalsium fosfat-hidroksiapatitin natomiz formalaridir. Sulu miihitin pH soviyyasi asagi diisdiikco
onlar siiratlo daha ¢ox holl olurlar. Belsliklo, dislor 16vhodo tursu istehsali sabsbindon pH
diismoasino cavab olarag mineral itirirlor vo pH yenidon yiiksaldikdo mineral olds eds bilarlor.
Fliorid dis mineralinin hollini azaldir vo hidroksiapatit kristallarinin bdytimasini tosviq edir,
belaliklo kariyes prosesins giiclii profilaktik tosir gostarir.

Dis toxumalarinin minerallari. Disin sort toxumalar1 mineral kristallarin tizvi matrislo six alagoli
oldugu kompozit materiallardir. Mineral hidroksiapatitin bir formasidir, tomiz formada
Cas(PO4)30H diisturuna malik olan kalsium fosfat noviidiir vo neytral pH-da on az hall olunan
ftorsuz kalsium fosfatdir (Do Nascimento, Pita, Souza Santos, Monesi, Pedrazzi, 2016: 93-101).
Hidroksiapatit minerallar (apatitlor) ailosino aiddir (12).

Codval
Minanin va dentinin mineral komponentinin asas komponentlari (¢aki %)
hidroksiapatitlo miigayisada

Torkib Hidroksiapatit Mina Dentin
Kalsium 39.9 37.6 40.3
Fosfor 18.5 18.3 18.6
Karbonat 4.1 6.5
Natrium 0.7 0.1
Magnezium 0.2 1.1
Flior 0.01 0.07

Flior hidroksiapatit vo dis minerallarinin hallina dorin tosir gostorir. F— ionlar1 OH— ionlarini
avaz edo bildiyi tigiin apatit strukturuna asanliqla daxil olur.

Natica

Probiotiklor adekvat miqdarda verildikds insan organizminds kolonizasiya edarok organizm
ticiin faydali olan canli mikroorqanizmlordir. Probiotiklor ev insanin miioyyon organinda vo ya
toxumasinda mikrob icmalarimin torkibini doyise bilor. Agizdaki mikrob icmalarinin homeostazi vo
disbiozu naticods miivafiq olaraq saglamliga vo ya Xastaliys sobob olur. Bununla birlikds,
foreksogen probiotik bakteriyalarin miioyyon edilmis agiz mikrobiotasinda kolonizasiyasi ¢atindir.
Buna gors do, agiz boslugunda probiotik kolonizasiyasina olan mahdudiyyatlori aradan qaldirmaq
bir problemdir. Agizda tobii olaraq movcud olan bakteriyalar ikili probiotik tosir gostora bilar,
kariogen novlarin boyiimasini maneas toradir, homginin agiz miihitinin pH-1n1 dayisdirs bilar,
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QUYUDIBI ZONAYA SELEKTIV TOSIRIN EKSPERIMENTAL TODQIQi

Xiilasa

Islonmanin son marholosindo olan yataglardan istismar olunan quyular mohsulun yiiksok
doracads sulagmasi ilo xarakterizo olunur. Buna sabab kimi laymn quyudibi zonasinin (QDZ-nin)
kegiriciliya gora qeyri-bircins vo zoif sementlonmis siixurlardan ibarat olmasidir ki, bu da QDZ-nin
dagilmasina sobob olur. Naticods laydan quyuya su axinlari intensiv xarakter alir. Bu da istismar
quyularmin mahsulunun yiiksak doracads sulasmasina sobab olur.

Hazirki moagalodo mogsed QDZ-nin yiiksok kegiricilikli saholorini tutaraq lay sularini tocrid edon
silisium-dioksid torkibli, gelomoalagalma miiddati tonzimlona bilon tamponlayici torkibin islonmasi va
onun QDZ-nin kegiriciliyina tosirinin todgiqgidir. Natrium silikat ilo xlorid tursusu arasinda bas veran
reaksiyaya osaslanan gelomolagalma prosesi ii¢iin komponentlorin optimal torkibi va qarigdiriima
proseduru miioyyan edilmisdir. Bundan basqa, hazirlanmis optimal torkibli mohlulun lay modelinda
yoxlamagla su vo neftin siiziilmo xarakteristikalar1 Oyronilmisdir. Miioyyan edilmisdir ki, optimal
torkibli Na,SiO3; vo HCI mohlullarmim 1:1 nisbatinds olan qarigigi inyeksiya olundugdan sonra 40-100
°C-doa 3-22 saata barkiys bilon tamponlayici material kimi istifado etmok olar.

Belo ki, bu torkibde kompozisiyanin sulasmis tobogoli laya vurulmasi ilo yiiksok kegiricilikli
zonalarimn kegiriciliyi kaskin azalmig, azkegiricilikli zonalarin kegiriciliyi isa bir ne¢o dofo artmisdir.
Eyni zamanda, neftsixisdirma omsali 8-12 % artmisdir.

Acgar sozlar: Quyudibi zona, gel, kompozisiya, lay modeli, xlorid tursusu, maye siisa, sulagma,
keciricilik, selektiv tacrid

Fazil Kamal Kazimov

SOCAR Oil and Gas Scientific Research Project Institute
Ph.D. in engineering

fazilkazimov2012@gmail.com

UDK 622.276

Experimental study of the selective impact to the bottomhole formation zone

Abstract

Wells operating from fields in the late stage of development are characterized by watering of a
high degree of their production. As the reason for this is the heterogeneity in permeability and
consisting of weakly cementing rocks, which lead to the destruction of the bottomhole formation
zone (BFZ). As a result, water inflows from the formation to the producing one become intense.
And this, in turn, is the reason for the watering of production wells with a high degree.

The goal of this article is to occupy high permeability formation water reservoirs with a silicium
dioxide composition that regulates the duration of gelation, the development of a plugging composition,
and to study the effect on the permeability of the BFZ. Between the sodium silicate and hydrochloric
acid, the ongoing reaction is based on gelation for the process of components of the optimal
composition and the mixing process is established. In addition to this prepared solution of optimal
composition, the characteristics of water and oil filtration were studied by checking in the reservoir
model. It has been established that the optimal composition of Na,SiOz and HCI solution in a ratio of
1:1 mixture after injection at 10-100 °C will harden in 3-22 hours can be used as a plugging material.
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Since with this composition of the composition with injection into the reservoir from flooded
interlayers, the permeability of high-permeability zones sharply decreases, and low-permeability
zones increased several times. At the same time, the oil displacement ratio increased by 8-12%.

Keywords: well bottom zone, come on, composition, layer model, hydrochloric acid, liquid
glass, watering, conductivity, selective isolation

Giris

Islonmanin son marhalasinda olan yataglardan istismar olunan quyular mahsulun yiiksok doracada
sulasmasi ilo Xarakteriza olunur ki, bu da yatagin islonmasinin texniki-igtisadi gostaricilorina moanfi tasir
edir (1; Kyazimov, 2020: 268-270). Todgigatlar gostorir ki, quyularm sulagmasiimn 50 %-don yiiksok
olmasi onlarin tomiraras1 is miiddstinin azalmasina sobob olur (Babayev, Kazimov, 2014: 26-29;
Dunkan, Balkovskiy, 1996: 8-14). Odur ki, su aximlarmin moahdudlasdirilmast moqgsadilo effektiv
tisullarin islonmasi neft¢ixarmanin aktual mosalolorindondir. Quyularda su axinlarinimn tacridi magsadilo
miixtolif tisullardan istifado olunur ki, onlarin da bazi neqativ xiisusiyyatlori vardir. Belo ki, selektiv
¢Okiintiiomalogalma texnologiyasimin manfi xiisusiyyati ondadir ki, ¢okiintiiomolagatirici reagentlor
layin yiliksokkegiriciliyo malik mosamolorindon qisa zaman orzinds yuyula bilir ki, bu da isulun
effektliyini azaldir. Quyudibi zonanin (QDZ-nin) sement mohlullari ilo barkidilma tisulunun ¢atigmayan
cahati odur ki, vurulan sement mohlulu neftlo doymus mohsuldar tobagoni ¢irklandirir va naticads
quyunun mohsuldarhigi asag1 diisiir (Salavatov, Suleymanov, Nuryayev, 2000: 81-86; lIbragimov,
Fazlutdinov, Khisamutdinov, 1991: 200).

Istismar (hasilat) quyularinda su aximinin selektiv tocridi texnologiyalarindan on perspektivli
olanlar golovi-silikat gellorina asaslanan kompozisiyalardir. Natrium silikat (maye siisa) Vo tursu
agentin qarsiliqh tasiri naticoesinds yaranan silisium gel, suyun daxil olmasini tacrid etmok iiciin
yaxs1 tocridedici agentdir. Belo ki, silisium oasli gellor miihitin tohliikasizliyi vo yiiksok
temperaturlu quyularda tetbiqi baximdan daha olverisgli olmaqla yanasi, kimyovi tasirlora qarsi da
stabildir (Hossein, Akhlaghi, Aly, Hamouda, 2014: 2004-2026; 11).

Xlorid tursusu (HCI) vo maye siisonin (Na,SiO3) miixtalif qatiligli mohlullarindan ibarat
kompozisiyalar hazirlanaraq, onlarin tutusma miiddoti vo mihitin pH gostoricilori codval 1-do
gostarilmigdir.

Cadval 1.
Na,SiO3z va HCl ils ilkin gelomalagalmanin optimal saraitinin miihitin
tursulugu vo komponentlorin migdarindan (kiitla, %) asilihig

Qarigdirilan komponenlorin gatiligi, Borkimo vaxti, saat Miihitin
%-lo (eyni hacmdo) T =24°C-do xarakteri
N&zSiOg HCI
1 40 20 Dorhal pH > 7
2 20 10 Darhal pH > 7
3 15 10 Darhal pH > 7
4 10 10 9-12 pH =3
5 10 15 16-18 pH < 3
6 10 20 27-31 pH <3
8 10 30 > 42 pH <2

Todqgiqatlar gostorir ki, gelomalagalmo zamani miihitin optimal pH gostaricisi 3-5 olmalidir
(Hossein, Akhlaghi, Aly, Hamouda, 2014: 2004-2026). Cadval 1-don goriindiiyii kimi, 10 %-li
maye stso ilo 10 %-li HCI mohlullarinin garisiginin (4-cti torkib) pH-1 geyd edilon intervalda
oldugundan, bu qarisig1r optimal torkib kimi gobul etmok olar. Qarisiq hazirlanarkon maye siiso
tursu tizorine alavs edilmolidir, oks halda qarisdirmada darhal gel amols golir.

14



TOBIOT vo ELM Beynolxalg elmi jurnal. 2022 / Cild: 4 Sayi: 12 / 13-19 ISSN: 2707-1146
NATURE and SCIENCE International scientific journal. 2022 / VVolume: 4 Issue: 12/ 13-19 e-1SSN: 2709-4189

Qarigdirilan maddolorin kiitlo nisbatindon asili olaraq gelin barkimo miiddatinin noticalori
cadval 2-da verilmisdir.

Toadqiqatlar gostormisdir ki, qatiligi 10 %-don az olan xlorid tursusundan istifads etdikdo gelin
yaranmasi qisa miiddatdo bas verir. 10-20 %-li HCI-dan istifads etdikdo dorhal barkimayan va
toloblora cavab veran gel alinir. 20 %-li HCI- dan artiq istifads etdikds iso amala golon gelin asas
xassalori doyismir, sadoco miihitds tursu artiq miqdarda qalir ki, bu, slave sorfiyyatdir. Miiayyan
edilmisdir ki, 10 %-li maye stisodon istifads etdikds alinan gelin hacmi maksimum olur, sonraki
artimlar oasasl doyisikliklora goatirib ¢ixarmir. Aparilan tocriibalordon bels gonasts galinir ki, cod su
istirakinda (pH > 10-da) gelin formalasmasi dorhal bas verir ki, bu da QDZ-ds barkimo tigiin texniki
cotinlik yaradir vo mogsadouygun deyil. pH < 3-do isa barkimo miiddati 16-18 saatdan sonra bas
verir ki, bununla inyeksiya ii¢iin alverisli zaman olds etmis olurug.

Cadval 2.
Na,SiO3 va HCl ila ilkin gelamalagalmanin optimal saraitinin
miihitin tursulugundan asihihgmnin naticalari

Gelin ilkin komponent tarkibi Borkimo vaxti, saat Miihitin xarakteri
(kiitlo nisbati ilo)
N&zSiOg/HC'
1 2:1 Darhal pH>7
2 4:1 =6 pH>7
3 6:1 - pH>7
4 10:1 pH>7
5 1:2 24 pH<3
6 1:1 - pH<3
8 1:1 72 pH=3-5

Moalumdur ki, kimyoavi reaksiyanin siiratinin temperaturdan asililigt Vant-Hoff ganunu ilo
miioyyan edilir. Bu ganuna goéro oksar kimyavi reaksiyalarin siirati temperaturun hor 10 °C artmasi
ilo 2-4 dofo artmis olur. HCIl ilo maye sliso arasindaki kimyovi reaksiya da bu ganuna tabe
oldugundan, prosesin (gelomalogalmonin) temperaturdan asililigi laboratoriya saraitinds todqiq
olunmusdur (sokil 1). Ilkin forziyyoyo gors temperaturun artmasi prosesi siiratlondiracok va
naticada gelomalogalma tez bas veracok. Sokil 1-don goriindiiyii kimi, temperaturun 20 °C-don 60
°C-ya (odor artmasi borkimo miiddstinin 5-6 dofo azalmasina sabab olur ki, bu hagigaton
gelomolagalmo reaksiyasninin siiratinin temperaturdan asili oldugunu siibut edir. 60 °C-don sonra
borkimo miiddati 1-2 saat araliginda olur ki, bu da mohlullarin garigdirilmasindan sonra inyeksiya
middati {iciin olverislidir.
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Sakil 1. Eyni hacmli 10%-li Na,SiO3 va 10%-li HCI mahlullarinin
qanisdirllmasindan alinan optimal tarkibin - bircins sistemin
barkima miiddatinin temperaturdan asihihg:

Gelomoalagatirici kompozisiyani togkil edon komponentlori miixtalif variantlarda tobagoli geyri-
bircins masamali miihito vurmagla tobagolorin kegiriciliyina tosiri todqiq edilmisdir.

Xiisusi koynoklo tochiz edilorok termostata birlosdirilmis xotti lay modelinin (lbragimov,
Kyazimov, Shafiyev, 2017: 52-56) daxilindo kvars qumundan vo kvars qumu ilo 10 % karbonatin
garisigindan togkil olunmus tobogoli geyri-bircins mosamoli miihit yaradilmigdir. ©vvalca
mesamali miihit su ilo tam doydurulur v suya gors kegiriciliyi toyin edilir. Sonra model 90 "C-ys
godar qizdirildigdan sonra modelin ¢ixisina masamoalor hacminin 25 %-i godor helomologatirici
kompozisiya miixtolif variantlarda vurularag, tobagolorin kegiriciliyina tosiri todgiq edilir.

Cixigdan helomalagatirici kompozisiya vuruldugdan sonra modelin har iki torofi 2 saat bagh
saxlanilir. Bu miiddot bitdikdon sonra model giris hissadon suya birlosdirilorak, suya gors
keciriciliyi toyin edilir. Todqigatlardan alinan naticolor codval 3-do gostorilmigdir. Codvoldon
goriindiiyli kimi, on yaxst gostorici 10 %-1i maye siiso mohlulu ilo 10 %-li HCI mahlulunun
garisigindan alinan kompozisiyani modelo vurduqda alinir. Belo ki, bu torkibdo kompozisiyanin
vurulmasi ilo yiiksokkegiricilikli tobagonin kegiriciliyi 3,5 Darsi-don 0,2 Darsi-ya godar (17,5 dofo)
azalmig, azkeciricilikli tobagonin kegiriciliyi iso 0,5 Darsi-don 2,1 Darsi-yo qodor (4,2 dofo)
artmigdir (Starkovskiy, 2013: 25).

12 %-li HCI mohlulu ilo 10 %-li natrium silikat mahlulundan ibarst kompozisiyan1 modelos
vurduqda iso yiiksakkegiricilikli tabagonin kegiriciliyi 3,5 Darsi-don 0,4 Darsi-ya gadar (8,75 dofo)
azalmig, azkegiricilikli tobagonin kegiriciliyi iso 0,5 Darsi-don 1,6 Darsi-ya godor (3,2 dofa)
artmigdir. Digor hallarda iso bu gostaricilor (yiiksokkegiricilikli tobagonin kegiriciliyinin azalmasi
Vo azkegiricili tobogonin kegiriciliyinin iso artmasi) ¢ox asagidir. Odur ki, 10 %-li HCI mohlulu ilo
10 %-li natrium silikat mohlulunun qarisigini optimal torkibli gelomoalogatirici kompozisiya kimi
gobul etmok magsadsuygundur.
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Cadval 3.
Toaboagali laya vurulan kompozisiyanin kegiriciliya tasiri
Yiiksokkegiricilikli tobaga | Azkegiricilikli tobago
Modelo vurulan is¢i agentlor Owvalki kegiricilik, D
35 0,5
Sonraki kegiricilik, D
10 % HC1 + 10 % MS
(1:1 nisbatinds garisiq) 0,2 2,1
10 % HCI, 10 % MS
(ardicil vurulma) 2,6 0,8
12 % HC1 + 10 % MS
(1:1 nisbatinds garisiq) 0,4 1,6
10 % HCI, neft, 10 % MS
(ardicil vurulma) 2,8 0,9

Gelomalogatirici kompozisiyam togkil edon komponentlori miixtolif variantlarda karbonatli vo
terrigen mosamoli miihito vurmagla neftin sixisdirilmasina tosirino aid seriya eksperimentlor
aparilmigdir. Onlarin ayri-ayriliqda naticalorine baxaq (cadval 4, 5):

Eksperimentin 1-ci seriyasinda xotti lay modelinds yaradilmis, baslangic neftlo doyumlulug vo
alagoli suyu olan, karbonatli mosamali miihitdon neft avvalco otaq temperaturunda su ilo sixigdirilir.
Modelin ¢ixisindan siiziilon mayenin torkibinds neftin migdart tam kasilondon sonra suyun vurulmasi
dayandirilaraqg model 90 °C-ys kimi qizdirilir. Sonra modelin ¢ixigina 10 %-li natrium silikat mahlulu
ilo 10 %-li HCI moahlulunun 1:1 nisbstinds olan qarisigi (helomalagatirici kompozisiya) vurulur
(masamalar hacminin 25 %-i miqdarinda).

Kompozisiya vuruldugdan sonra modelin hor iki torofi 2 saat bagli saxlanilir. Bu miiddot bitdikdon
sonra modelin ¢ixisina 12 %-li HCI mohlulu (masamalorin 10 %-i migdarinda), ardinca isa su vurulur.
Bu halda son neftsixigdirma omsali is¢i agentlorin vurulmasindan avvalki ilo miiqayisads 12,2 % artir
9).

Eksperimentin 2-ci seriyasinda sorait eyni saxlanilmaqla sulasmis mosamali miihitdon toskil
olunmus modelin ¢ixisina ardicil olaraq neft (5 sm®)- HCI mohlulu-maye siiso mahlulu-neft (5 sm’)
va su vurulur (vurulan HCI mahlulu ilo maye siiso mohlulunun timumi migdar1 masamalarin 25 %-i
hocmindadir).

Isci agentlorin vurulmasindan sonra modelin har iki torofi 2 saat bagh saxlanilir. Bu miiddot
bitdikdon sonra modelin ¢ixisia 12 %-li HCI mohlulu (masamalarin 10 %-i migdarinda), ardinca
iSo su vurulur. Bu halda son neftsixisdirma omsali is¢i agentlorin vurulmasindan avvalki ils
miiqayisads 8,1 % artir (10).

Eksperimentin 3-cii seriyasinda sorait eyni saxlanilmaqla sulasmis moasamoli miihitdon toskil
olunmug modelin ¢ixisina ardicil olaraq neft (5 sm°)- maye siiso -HCI mohlulu-neft (5 sm?) va su
vurulur (vurulan HCI moahlulu ilo maye siiso mohlulunun imumi miqdart masamalarin 25 %-i
hacmindadir). Is¢i agentlorin vurulmasindan sonra modelin har iKi torofi 2 saat bagh saxlanilir. Bu
miiddat bitdikdon sonra modelin ¢ixisina 12 %-li HCI mohlulu (mosamalarin 10 %-i migdarinda),
ardinca iso SuU vurulur. Bu halda son neftsixigdirma amsali is¢i agentlorin vurulmasindan avvalki ilo
miiqayisado 5,8 % artir (11).
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Cadval 4.
Karbonath siixurlardan ibarat sulagsmis masamali miihitdan taskil olunmus

modelin ¢ixisina HCI va maye siiso mohlullarimin miixtalif variantlarda
vurulmasinin naticalori

Son Neftsixigdirma
Tacriibo Models vurulan is¢i agentlor neftsixisdirma | omsalinin artimu,
No-si omsali, v.h. %

HCI + Na,SiO3 qaris181 (1:1 nisbatinds)

1. vurulandan 2 saat sonra 12 %-li HCI 0,517 12,2
moahlulunun vurulmasi.
Neft, HCI, Na,SiOs, neft va suyun

2. vurulmasindan 2 saat sonra 12 %-li HCI-un 0,476 8,1
vurulmasi.
Neft, Na,SiO3z, HCI, neft va suyun

3. vurulmasindan 2 saat sonra 12 %-li HCI-un 0,453 5,8
vurulmasi.

Novbati seriya todgigatlar modelin masamali miihiti terrigen siixurlardan yaradilmaqla aparilmis
Vo naticalar cadval 5-ds verilmisdir.

Eksperimentin 1-ci seriyasinda xatti lay modelinds yaradilmis, baslangic neftlo doyumluluqg vo
olagoli suyu olan mosamoali miihitdon neft otaq temperaturunda su ilo sixisdirilir. Modelin
cixisindan siiziilon mayenin torkibinds neftin miqdar1 tam koasilondon sonra suyun vurulmasi
dayandirilaraqg model 90 °C-yoa kimi qizdirilir. Sonra modelin ¢ixigina 10 %-li natrium silikat
mohlulu ilo 10 %-li HCI mohlulunun 1:1 nisbatinds olan qarisigi (helomaloagatirici kompozisiya)
vurulur (masamalar hacminin 25 %-i migdarinda). Qarisiq vuruldugdan sonra modelin har iki torafi
2 saat bagl saxlanilir. Bu miiddot bitdikdon sonra modelin ¢ixisina 12 %-li HCI mahlulu ilo 5 %-li
HF mohlulunun qarisigr (masamolorin 10 %-i miqdarinda), ardinca iso su vurulur. Bu halda son
neftsixigdirma omsali kompozisiya vurulmamisdan avvalki ilo miigayisodo 14,3 % artir.

Cadval 5.

Terrigen siixurlardan ibarat sulasmis masamali miihitdan taskil olunmus
modelin ¢ixisina HCI vo maye siiso mohlullarimin miixtslif variantlarda
vurulmasinin naticalari

Tocriiba Son Son
Ne-si Models vurulan is¢i agentlor neftsixigdirma neftsixigdirma
omsali, v.h. amsalinin artimai,
%

HCI+Na,SiO3 qarisigr  (1:1 nisbatindo)
1. vurulandan 2 saat sonra 12 %-li HCI vo 5 0,517 12,2
%-li HF garisiginin vurulmasi.

neft, Na,SiO3, HCI, neft va suyun
2. vurulmasindan 2 saat sonra 12 %-li HCI 0,536 10,3
va 5 %-li HF garisiginin vurulmasi.
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Natica

Eksperimentin 2-ci seriyasinda sorait eyni saxlanilmaqla sulasmis mosamali miihitdon togkil
olunmus modelin ¢ixisina ardicil olaraq neft (5 sm®)- xlorid tursusu-maye siiso-neft (5 sm*) vo su
vurulur (vurulan is¢i agentlarin iimumi miqdar1 moasamalarin 25 %-i hacmindadir). Isci agentlorin
vurulmasindan sonra modelin har iki torofi 2 saat bagli saxlanilir. Bu miiddst bitdikdon sonra
modelin ¢ixisia 12 %-li HCI mahlulu ilo 5 %-li HF mohlulunun qarisigi (mesamalorin 10 %-i
miqdarinda), ardinca isa su vurulur. Bu halda son neftsixigdirma omsali is¢i agentlorin
vurulmasindan avvalki ilo miigayisads 10,3 % artir.
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USAQLIGIN MiOMASININ ASPEKTLORI

Xiilaso

Usagligin miomasi (fibroma va ya fibromioma da adlanir) — usaqligin hormonlardan asili olan
xosxassali sisi olub, qadin cinsiyyat {izvlarinin an ¢ox yayilmis sis xastaliklorindan biridir. Mioma
Xar¢ang sisi olmadigi liglin onu xosxassali sis adlandirirlar. Ancaq bazi hallarda mioma bodxassali
siso do kega bilar.

Miomanin yaranmasina vo inkisaf etmasino qadin cinsi hormonlar1 — estrogenlor tasir edir. Bu
xastalik, reproduktiv (d6lyaratma) qabiliyyatli gadinlar (16-45 yas) li¢ilin xarakterik hesab olunur.

Agar sozlor: mioma, fibroid, usaqgliq, submukozal, aybas: tsikli, menepoz
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Aspects of uterine fibroids

Abstract

Uterine myoma (also called fibroma or fiboromyoma) is a hormone-dependent benign tumor of
the uterus, one of the most common tumors of the female genital organs. Because myoma is not a
cancerous tumor, it is called a benign tumor. However, in some cases, myoma can turn into a
malignant tumor.

The formation and development of myoma is influenced by female sex hormones - estrogens.
This disease is considered typical for reproductive (fertilizing) women (16-45 years old).

Keywords: myuoma, fibroid, uterus, submucosal, mensturation, menopause

Giris

Usaqliq miyomlar1 reproduktiv yasda olan qadinlarda olduqca genis yayilmis xosxassoli
neoplazmadir. Onlar xos xassoli olsalar da, bu vaziyysti olan qadinlarin giindslik fiziki vo zehni
rifahina ohomiyyatli doracodo tosir gostoro Dbilorlor. Bu foaliyyst miomanin toqdimatini,
giymatlondirilmasini vo idaro olunmasi variantlarini tosvir edir vo bu vaziyysti olan xastalor tigiin
diagnoz va miialica seg¢imlorinda sohiyys grupunun rolunu nozardon kegirir.

Uterus miomasi va ya leyomiomata qadinlara tasir edon on ¢ox yayilmis xosxassali sisdir. Baird
et al torofindon 2003-cii ilin ovvalinds bir aragdirma gostordi ki, 50 yasa qodor qadinlarda
miyomlarin toxmin edilon tezliyi agderili qadinlarda 70%, qaraderili gadinlarda iso 80%-don ¢ox
olub (Baird, Dunson, Hill, Cousins, Schectman, 2003: 100-7). Miyomalar, bdyiimasi ilk névbada
dovran edon estrogen soviyyolorindon asili olan usaqhigin hamar ozalo hiiceyralarindon
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(miyometrium) amolo golir. Miomalarin patogenezi ilo baglh alavoe moalumatlar zoif basa diisiiliir.
Fibroidlor ya goriintiilomo zaman1 asemptomatik tosadiifi tapint1 kimi, ya da simptomatik sokildo
oziinii gdstora bilor. Umumi simptomlara anormal uterin qanaxma, ¢anaq agrisi, otrafdaki ¢anaq
strukturlarinin pozulmasi (bagirsaq vo sidik Kisasi) vo bel agrisi daxildir. Usaqliq miomasi adston {i¢
ohomiyyatli yerds goriiniir: subserozal (uterusun xaricinds), intramural (miyometriumun igarisinda)
Vo submukozal (usaqliq boslugunun igarisinds). Miyoma klassik olaraq fiziki miiayina va ultrasas
goriintiiloms ilo diagnoz qoyulur vs bu patologiya iigiin yiiksok hassasliq dasiyir (Cruz, Buchanan,
2017: 100-107); (Cardozo, Clark, Banks, Henne, Stegmann, Segars, 2012: 1-9).

Usaqliqg miomasinin inkisafinin doaqiq patofiziologiyasi aydin deyil (Okolo, 571-88. Tadgigatlar
gostorir ki, miyomanin inkisafi {igiin baslangic patologiya usaqligin tok hamar ozslo hiiceyrasi
(miyometrium) ilo baslayir ki, bu da hiiceyra boliinmasinin normal signal yollarindan sapmalarla
miisayiat olunur (Townsend, Sparkes, Baluda, McClelland, 1970: 1168-73). Miyomalar estrogendon
asil1 siglor hesab olunur vo leiomyomalarin otrafdaki normal miometriumla miigayisado miioyyan
estrogen va progesteron reseptorlarini haddindon artiq ifads etdiyins dair siibutlar var (Benassayag,
Leroy, Rigourd, Robert, Honore, Mignot, VVacher-Lavenu, Chapron, Ferre, 1999: 1112-8).

Statistik molumatlara géro usaqligin miomasinin inkisaf etmo tohliikasi conub bolgalarinds -
Qafgazda — demoak, Azarbaycanda da daha ¢oxdur. Usaqligin miomasi oksar hallarda qadina heg bir
narahatliq vermir vo adston, hokim-ginekoloq torafindon profilaktik miiayine zamani tosadiifon
askar edilir (Kim, Kurita, Bulun, 130-62). Digor hallarda iso usaqligin miomasi yaranmis olduqda,
qadinda qarmin asagi hissasinds, belinds agr1 hissiyyati, ganaxma, cinsi alago zamani agri, aybasi
tsiklinin pozulmasi, qarin 6lgiisiiniin xeyli boylimasi Kimi olamatlor amala galo bilar. Usaqligin
miomasinin Ol¢iilori miixtalif ola bilar — ¢ox kigik 6l¢iilordon ¢ox boyiik dl¢iiloradak.

Yetkinlik yasina ¢atmamigdan avval miyomlar nadir rast golinir vo alimlorin mogalasindo
deyilir ki, yetkinlik yasina ¢atmamisdan avval fibroma hallar1 yoxdur (Kim, Kurita, Bulun, 130-62).
Onlarin ehtimal edir ki, qadinlar yaglandigca bu problem artir vo yuxarida gqeyd edildiyi kimi,
menopozdan avval bazi qadinlarda 80%-o ¢ata bilor.

Miioyyan risk faktorlarina ilkin mensturasiyanin gec baslamasi, hormonal disbalans, stress,
hipodinamiya, ailods usaqliq miomasinin bir neco nofords olmasi aiddir. Homg¢inin miomanin amalo
goalmasina, usaqligin vo onun artimlarinin kaskin va xroniki xastaliklori, yamurtaliglarin kistasi vo
kistomalar1, abortlar (siini usagsalmalar) vo digar bu kimi patoloji hallar tokan vers (aktivlosdira)
bilor. Mohz buna goro mdvcud olan ginekoloji xostoliklorin vaxtinda askar edilorok miialico
olunmasi ¢ox vacib hesab edilir. Miyomalar usaqligin hamar ozolo toxumasmin vo ya
miyometriumun uygun olmayan bdyiimosinin naticasidir. Onlarin  boylimasi estrogen Vo
progesteron soviyyalorindon asilidir. Osas patofiziologiya geyri-miioyyoandir. Bozi név miomalarin
inkisafina usaqliqdaxili vasitolor (spirallar) do tesir edo bilor. Dogmayan gadinlarda usaqligin
miomasina daha ¢ox tosadiif edilir. Belo bir fikir do mévcuddur ki, usagligin miomalarinin amala
golmasina meyllik irsi olaraq anadan qizina otiiriiliir (Purohit, Vigneswaran, 2016; 81-88). Ancaq
awvalki dovrda naslds usaqligin miomasi olan gadinlarin olmasi, he¢ do 0 demok deyil ki, hamida
miitloq bu Xxastalik inkisaf edacak.

Xastalik tarixi va fiziki miiayine anormal ganaxmanin vaxtini, miqdarini vo har hansi potensial
agirlasdiric1 faktorlarr miioyyan etmok iiciin hortorofli menstruasiya tarixini ohato edir. Umumi
togdim olunan simptomlara metrorragiya, menorragiya vo ya har ikisinin birlosmasi daxildir (Sabry,
Halder, Allah, Roshdy, Rajaratnam, Al-Hendy, 2013: 93-100). Daha az rast golinon simptomlara
disparuniya, ¢anaq agrisi, bagirsaq problemloari, sidik ifraz1 simptomlar1 vo ya anemiya ilo bagl
olamot vo simptomlar daxildir. Daha az rast golinan simptomlarin oksSariyyati leyomiomalarin
otrafdaki strukturlara yaratdig: kiitlovi tasirin aksidir. Homginin ultrasas miiayino zamani tasadiifan
miomanin agkarlanmasi ilo tamamilo asemptomatik ola bilor (Donnez, Dolmans, 2016: 665-686).

Hor hansi bir vaginal vo ya servikal patologiyani istisna etmok, hom¢inin gqadin reproduktiv
organlarinin Olgiisiinii vo formasimni qiymotlondirmok iigiin bimanual miayins ilo spekulum
milayinosi aparilmalidir.

Transvaginal ultrases usaqliq fibromalarinin tasviri Giglin qizil standartdir. Usaqliq miomasinin
askarlanmasi1 ti¢lin toxminon 90-99% hassasliga malikdir. Ultrasas, serozalti vo intramural
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fibromalarin agkarlanmasi ti¢iin hassasligi artirmaga komok edon soran mohlulu ils infuziya edilmis
sonoqrafiyanin istifadosi ilo yaxsilasa bilor. Ultrasasdo doyiskon miqdarda kolgo var vo
kalsifikasiyalar vo ya nekroz ekojenliyi poza bilor (Wozniak, Wozniak, 2017: 113-117).

Histeroskopiya, hakimin usaqligin i¢ini goriintiilomok tigiin bir histeroskopdan istifads etdiyi
yerdir. Bu goriintiilomo tisulu usaqliq boslugunda olan miomalarin daha yaxs1 vizuallagdirilmasina
imkan verir. Bu tisul prosedur zamani intrauterin boyiimalorin birbasa ¢ixarilmasina imkan verir.

Magnit Rezonans MRT-nin ¢anaq siimiiyiino aid oldugu tigiin fibroidlarin sayi, 6l¢iisii, damar
tochizati vo Sorhadlori haqqinda daha yaxsi tosviri tomin etmok faydasi var. Buna baxmayarag,
fibroidlordon  siibhalonildikdo  miintozom  diagnozun  aparilmasina  ehtiyac  yoxdur.
Leiomyosarkomani leyomiomadan farglondirmok {igiin  gostorilmomisdir  (Venkatachalam,
Bagratee, Moodley, 2004: 798-800).

Usaqliq miomast tigiin miialico variantlarma qorar verarkon, xaStonin yasi, simptomlar vo
mohsuldarligin qorunmasi arzusu nozors alinmalidir. Miomalarin yerlosdiyi yer vo ol¢iisii hom
mdvcud miialico variantlarin1 miioyyon edocok. Idaraetmo variantlarini ii¢ kateqoriyaya bolmok olar
ki, miisahidodon baglayaraq tibbi idarsetmays va ya simptomlarin artan siddati ilo corrahi miialicays
kegmok.

Miisahido: Bu, asemptomatik miomasi olan qadinlarda {istiinliik verilon lisuldur. Moévcud
tovsiyalar bu xastalari izloyarkon ardicil goériintiiloma talob etmir.

Tibbi idaroetma: Osasan ganaxma Vo agri simptomlarinin siddstini azaltmaq otrafinda firlanir.
Hormonal kontraseptivlor: Bu miialico qrupuna oral kontraseptiv hob vo levonorgestrel usaqliq
daxili spiral daxildir. Oral kontraseptiv hablor simptomatik fibroidlorlo slagsli anormal usaqligin
qanaxmasinin idara edilmasinds imumi se¢imdir. Bununla bels, onlarin usaqliq miomasinda
effektivliyini géstoran mohdud molumatlar var vo daha boyiik randomiza edilmis nazaratli sinaqlar
lazimdir (Lewis, Malik, Britten, San Pablo, Catherino, 2018).

Qeyri-steroid iltihabaleyhino dormanlar: Iltihab sleyhino dormanlarin agir menstrual ganaxmasi
olan qadinlarda yiiksalon vo menstruasiya zamani yasanan agrili kramplardan mosul olan
prostaglandin soviyyslorini azaltdigi gostorilmigdir. Onlarin miyomlarin dl¢iisiini  azaltdig
gostarilmomisdir (Friedman, Hoffman, Comite, Browneller, Miller, 1991: 720-5).

Corrahi miialico:

Miomanin carrahi tsulla xaric edilmasi - onun siiratlo boyuyarok qonsu organlara tozyiq
etmokls onlarin funksiyasini pozduqda, onun badxassali siso kego bilmasins siibha oldugda va s. bu
kimi hallarda aparila bilor. Sonsuzluga goro miiayino olunarkon onun sababinin usagligin miomasi
olmasi agkar edildiyi hallarda da miomani carrahi yolla xaric edirlor. Belo xastolords amaliyyatdan
6 ay sonra hamilaliyi planlagdirmaga icazo verilir. Bu zaman hamilaliyi langitmok do maslohot
gortilmiir. Cilinki oks togdirdo miomalar bir miiddatdan sonra yenidon amala gala bilar. Buna sabab
iISo miomalarin hormonal yaranma sobabinin carrahi omoliyyat naticesindo he¢ do aradan
gotiirilmomosidir. Boazi hallarda, miomanin Slgiilori ¢ox boyiik oldugda vo ya onun ¢ox sayda
ditytinlori olduqgda, amaliyyat zaman: hokimlor usaqligi, bazon iso yumurtaliglart da xaric etmoali
olurlar. Bu halda qadin galocokds usaq olmasini arzu etdikds, yalniz siini mayalanma {isullarindan
istifado etmok lazim goalacok. Bazan iso amoaliyyat zamani usaqligi tam sakildo deyil, hissavi olaraq
xaric edirlor. Bu halda isa gadin goalocokds usaq olmasini arzu edarss, 0, adi yolla da hamils olaraq
0z korpasini diinyaya gatira bilor (American College of Obstetricians and Gynecologists, 2008: 387-
400).

Usaqliq miomasinin xaric edilmasi omoliyyati laparoskopik yolla, usaqligdan olmaqla vo ya
histeroskopun (usaqligin vaziyyatini vo usaqliq borulart kegiriciliyinin miiayinasi li¢iin istifado
olunan aparat) komokliyi ilo yerino yetirilir. Miomani qeyri-corrahi yolla da (yani, dorman
preparatlarinin komokliyi ilo) miialico etmok olar. Bu zaman osas sortlor - onun dlgiisiiniin 2,5 sm-
don boyiik olmamasi, koskin agrilarin, xeyli doracads menstrual vo usaqliq ganaxmalarinin
olmamasidir. Ancaq onu da qeyd etmok lazimdir ki, dorman preparatlarinin totbiq edilmosi ilo
aparilan miialico, miomanin he¢ do tam sokildo sorulmasina sabab olmur. Belo miialica ilo yalniz
onun inkisafin1 langitmok vo agrili alamotlori aradan gotiirmok miimkiin olur (Lethaby, Duckitt,
Farquhar, 2013). Mioma hormon asililigli oldugu {igiin, dormanla mialico tisulunda, osasan
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hormonlardan istifads edilir. Belo hallarda, adston, ganda estrogen hormonlarin saviyyasini azaldan,
progesteron hormonunun saviyyasini ise artiran dorman preparatlari tatbiq edilir. Hokim tarafindan
bu preparatlarin toyin edilmasindon gabaq, miivafiq laborator miiayinosi aparmaqla, xastonin
qaninda hormonlarin saviyyasi miiayyan edilir. Miomasi olan qadinlar ziilali pahriz saxlamali, yagh
gidalarin gabulunu mohdudlasdirmali, artiq ¢okini azaltmali, diizgiin hayat torzini (yuxunu, gida
gabulunu normallasdirmaq, yiingiil fiziki harakatlorlo masgul olmagq, pis vardislardan imtina etmok,
streslordon uzaq olmaga ¢alismaq) formalasdirmalidirlar (Surrey, Hornstein, 2002: 709-19). Mioma
xastaliyi olan gadinlarda hamilsliyin tam normal sokildo sona ¢atdirilmasi hali da miikiindiir. Har
sey miomanin oOlgiisiindon vo onun yerlogsmasindon asilidir. Bir ¢ox qadinlarda, Slgiisii boyilik
olmayan miomalar oldugda, hamilalik zamani heg¢ bir fasad bas vermir. Ogor miomanin Olgisii
artmaqda davam edorso, usaqligda dol ilo miomanin eyni zamanda olmasi sobabindan xeyli
darisqalliq yaranmis olur ki, bu da galacokds usagsalmaya vo ya vaxtindan gabaq dogusa sabab ola
bilor. Mohz bu sababdoan belo soraitdo dogulan usaglarin timiimi ¢okisi do normadan az ola bilar.
Olbatto ki, mioma fonunda hamilaliyin gedisi avvaldan-axiradok hokim-ginekoloq tarafindon ¢ox
diggoatlo aparilmalidir. Belo halda dogus bir godar uzun siirsa do, tobii yolla aparila bilor. Bir ¢ox
hallarda isa hakimlor hamilo gadina Keysar Kasiyi omaliyyati aparilmasina daha ¢ox fistlinliik
verirlor. Keysor kasiyi amaliyyati zamani bazi hallarda miomatoz diiyiin do xaric edils bilor.

Usaqliq Arteriyasinin Embolizasiyasi. Mohsuldarligi qorumaq istayanlor {i¢iin minimal invaziv
yanasma. Bu iisul usaqliga iimumi gan todariikiinii azaltmagla isloyir, bununla da miyomlara axin1
azaldir vo ganaxma simptomlarini minimuma endirir. Prosedura menorragiya ilo miibarizods tasirli
oldugunu gostordi (Gonzalez-Barcena, Alvarez, Ochoa, Cornejo, Comaru-Schally, Schally, Engel,
Reissmann, Riethmiiller-Winzen, 1997: 2028-35).

Miyomektomiya. Miyomektomiya, usaqliq yolunu qoruyarkon fibromalarin ¢ixarilmasi
omoaliyyatidir (Purohit, Vigneswaran, 2016: 81-88). Miyoma simptomlar1 olan vo golocokds usaq
sahibi olmagq istoyon gadimnlar {iglin miyomektomiya oan yaxsi miialico tisuludur (Cruz, Buchanan,
2017: 100-107; Donnez, Dolmans, 2016: 665-686).

MRT rohboarliyi ilo fokuslanmig ultrasos amoliyyati. Bu miialico varianti miyom iizarindo
fokuslanmagq ti¢iin MRT va ultrasas dalgalarindan istifads edir, noticods koterizasiya olur. Nisbatan
yeni bir miialico olaraq, hazirda onun uzunmiiddatli effektivliyini dastoklomok iigiin kifayot godor
klinik siibut yoxdur.

Natica
Histerektomiya. Mioma {igiin goti miialico olaraq qalir.
Usagligin miomas1 sonsuzluga da sobab ola bilar. Belos ki, sis usaqliq boslugunun formasini
doyisorok mayalanmig yumurta hiiceyrasinin usaqligin daxili sathino bitismosino mane olur.
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INFEKSION MONSOLi YARALARIN MUALICOSINDO NANAOHISSOCIK TORKIBLI
HIDROGELLORIN EFFEKTIVLIYININ OYRONILMOSI

Xiilasd

Yaralarin sagalmasinda miixtalif metodlardan istifado olunur. Bunlara debridment, hiperbarik
oksigen, ultrasas vo elektromaqnit terapiyasi, monfi tozyiqli yara terapiyasi, dori greftlori, yara
sargilari, (kopiik sargilari, yara dolduruculari, hidrokolloid sargilar, hidrogel sargilari) aiddir. Tatbiq
olunan yara terapiyalarindan son zamanlar on ¢ox hidrogel sargilarina shomiyyat verilir. Son illordos
infeksion vo infeksion olmayan yaralarin sagaldilmasinda hidrogel torkibli sargilara daha ¢ox
ohomiyyat verilir. Bu tipli sargilarin effektivliyini artirmaq ii¢iin son illordo nanotexnologiyaya
osaslanan yeni yanagmalar iglonib hazirlanmaqdadir. Buna istinadon polimer torkibli sargilara
miixtalif Ag, Ti va s. kimi nanohislaciklor alava etmoaklo yaralarin sagalmasinda istifado olunur.
Odobiyyatda yaralarin sagalmasinda hidrogello bagli miixtolif xiilasolor yazilmis olsa da
nanohissacik torkibli hidrogel sargilarmin klinikada totbig edilmosino osaslanan ¢ox az sayda
aragdirmalar vardir. Olkomizds isa bu movzu ilo olagadar olaraq haor hansi bir aragdirmaya rast
golmadik. Buna goro do xiilasodo mogsad, nanohissocik torkibli yara ortiiklori haqqinda olan
molumatlar1 arasdirib tohlil etmoklo onlarin oshomiyyatini gostormok olmusdur. Arasdirmalarin
noticosi gostordi ki, nanohissacik torkibli yara ortiiklori, nanohissaciyi olmayan yara ortiikloring
goro daha antiinflamator xiisusiyyoto malik olub, eyni zamanda zoror gdérmiis hiiceyralorin
regenerasiya olunaraq, yaralarin daha qisa zamanda sagalmasina sabab olur.

Acar sozlar: yara, yara sargisi, metal nanohissaCiklar, hidrogel, effektivlik
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Study of the effectiveness of hydrogels containing nanoparticles
in the treatment of wounds of infectious origin

Abstract

Various methods are used in wound healing. These include debridement, hyperbaric oxygen,
ultrasound and electromagnetic therapy, negative pressure wound therapy, skin grafts, wound dressings,
(foam dressings, wound fillers, hydrocolloid dressings, hydrogel dressings). Of the applied wound
therapies, hydrogel dressings have recently received the most attention. In recent years, hydrogel
dressings have been given more importance in the healing of infectious and non-infectious wounds.
New approaches based on nanotechnology have been developed in recent years to increase the effectti-
veness of this type of bandage. Referring to this, various Ag, Ti, etc. is used in wound healing by adding
nanoparticles such as Although various summaries of hydrogels in wound healing have been written in
the literature, there are very few studies based on the clinical application of nanoparticle hydrogel
dressings. In our country, we did not find any research related to this topic. Therefore, the purpose of the
summary was to highlight the importance of nanoparticle wound dressings by examining and analyzing
them. The results of the research showed that nanoparticle-containing wound dressings had more anti-
inflammatory properties than non-nanoparticle-containing wound dressings, and at the same time,
damaged cells were regenerated, causing wounds to heal in a shorter time.

Keywords: wound, wound dressing, metal nanoparticles, hydrogel, efficacy

Giris

Dari insan badoninin on boyiik orqanidir vo xarici miihitin zadalonmosina qarst hossasdir. Dari
yaralar1 koskin yaralara (mexaniki zoadslor, kimyoavi zadslor va carrahi yaralar vo s.) vo xroniki
yaralara (yaniqlar, infeksiyalar, sokorli diabet va s.) boliiniir. Dari yarasini miidaxilo etmok {igiin
cuna, filmlar, kopiiklor, nanoliflor, hidrokolloidlor vo hidrogellor daxil olmaqla miixtalif yara
sargilar1 hazirlanir. Son zamanlarda hidrogellor tobii hiiceyrodonkonar matris (HKM) kimi,
tonzimlona bilon mexaniki xassalori va asan bioaktiv maddslor 6tiirma gabiliyystine gora ¢ox digqat
cokirlor (Liangfa, 2022). Yaralarin sagalmasi insan orqanizminds ¢oxlu hiiceyra névlorinin ardicil
Vo koordinasiyali sokildo signal yollarmin aktivlosmasi ilo bas veron miirokkab fizioloji
prosesdir. Xroniki yaralar vo yaniqlar fiziki agrilarin vo sosial-igtisadi fosadlarin artmasi ilo alagali
oldugundan xastalarin hayat keyfiyyatina tosir edir va bu, milli sahiyys sistemi tigiin ciddi problem
yaradir (Oliveira, 2022: 2-22). Siddstli dori yaralarinin sagalmasi hemostaz, iltihab, yayillma vo
yenidan barpa kimi marhalalords gedir. Normal yara sagalma prosesinda bu marhalalor miiayyan bir
ardicilligla davam edir vo bu marhalalarin har biri forqli miiddatds bas verir (Sokil 1).
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Sokil 1. insan dorisinin iic gatinda yaralarin sagalma marhalalori gostarilmisdir. Yaralarm
sagalmasimin dord marhalasi var: (A) Hemostaz - ilkin marhala,
(B) Tltihab - ikinci marhala, (C) Proliferasiya - yaralarin sagalmasinin
toxuma inkisaf marhalasi, (D) Yenidan modellasdirma - son marhaladir (3).

Homeostaz yaralarin sagalmasimin ilkin marholasidir ki, bu da bodonin zadslors gars: reaksiyasi
hesab olunur. Travma bolgasindoki gan damarlari aninda qgan itkisini azaltmaq ti¢iin sixilir. Daha
sonra zodslonmis gqan damarlarini baglamaq vo gan itkisinin garsisini almaq, tromb vo ya gan laxtasi
yaratmaq {igiin fibrinlo birlikda trombositlor buraxilir (Nunan, Keith, 2014: 1205-1213).

[ltihab homeostazdan dorhal sonra bas verir. Yerli kapilyarlarin vazodilatasiyas1 yaranin sagalmasi
prosesinds infeksiyanin garsisini almagq tiglin yara sahasinin yaxinliginda leykositlorin vo ekssudatlarin
kogiiriilmasino komok edir. Bundan olave, otrafdaki yara toxumasina proinflamatuar sitokinlor vo
boyiima faktorlari, o ctimladon transformasiya edon boytima faktoru beta (TGF-f), trombositdon oldo
edilon boytima faktoru (PDGF), fibroblast boyiima faktoru (FGF) va epidermal boyiima faktoru (EGF)
sorbost buraxilir. Eyni zamanda, neytrofillor yara sahosindon ifraz olunan hiiceyra qaliqlarini tomizloyir
Vo reaktiv oksigen novlari (ROS) yaradaraq, zoharli proteazlari buraxaraq infeksion mikroorganizmlari
oldiriir. Makrofaglar dori toxumasinin regenerasiyasini asanlasdirmagq tigiin vacibdir (Namara, Karrina,
Syed, Tofail, 2017: 54-88). Makrofaglar slava leykositlori calb etmok vo stimullagdirmagla immun
reaksiyani artirmaq ti¢iin ilkin marholoda sitokinlor istehsal edir. Bundan slave, makrofaglar apoptozu
induksiya edir va apoptotik hiiceyralori, o climlodon neytrofillori tomizlayir. Bu morholods adston yara
yerinin otrafinda qizarti vo narahatliq miisahido olunur (Stashak, Ted, Farstvedt, Ashlee, 2004: 148-
163).

Proliferasiya yaralarin sagalmasinin {igiincii morhalosidir. Bu fazada, miivafiq miqdarda nom vo
oksigenin istiraki ilo yeni birlogdirici toxuma vo gan damarlarindan ibarat hiiceyradonkonar matriksi
(HKM) olan donavar toxuma amalo golir. T-limfositlorin (T-hiiceyralorinin) yara yatagina harokati
donovar toxuma amalo galmasinds miihiim rol oynayir. T-hiiceyralori bu marholods fibroblast va
keratinosit genislonmasini tonzimlomok {igiin fibroblast boyiimo faktoru 7 (FGF-7), keratinosit boyiimo
faktorlart (KGFs) va insuline bonzar boyiima faktoru-1 (IGF-1) kimi biomolekullan ifraz edir (Wang,
2019: 527-537).

Yenidon modellosdirms yaralarin sagalmasiin dordiincii vo son marhalasidir. Bu marhalods yarali
toxumanin HKM-si saglam toxumaya bonzor sokildo yenidon qurulur. Bu marhalo asasen
differensiallasmis miofibroblastlar torsfindon tonzimlonir. HKM-nin asas komponenti olan kollagen
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normal dori toxumasinda olan dartilma giiciinii vo elastikliyini barpa etmok {igiin sintez olunur vo
granulyasiya toxumasinda toplanir (Xue, Christopher, 2015: 119-136). Bu morhalodo yeni yaranan
kapilyarlarin reqresi bas verir vo yaranin damar sixligi barpa olunur (Nunan, Keith, 2014: 1205-1213;
Hess, Cathy, 2011: 192).

Yaralarin sagalmasinda miixtolif metodlardan istifado olunur. Bunlara debridment, hiperbarik
oksigen, ultrasas va elektromagqnit terapiyasi, monfi tozyiqli yara terapiyasi, dori qreftlori, yara sargilari,
(koptik sargilari, yara dolduruculari, hidrokolloid sargilar, hidrogel sargilari) aiddir (Firlar, llayda, 2022:
127). Toatbiq olunan yara terapiyalarindan son zamanlar an ¢ox hidrogel sargilarina shamiyyat verilir.
Hidrogellor daha ¢ox asagidaki hallarda istifads edilir:

1. Har hansi I va 1l doracali yaniqglar tigiin ilk yardim (kimyavi, istilik, elektrik);

2. Travmatik vo amaliyyatdan sonraki yaralarda, diabetik ayaq sindromu, venoz trofik xora, yataq
yaralari va yaniglar naticasinds yaranan yaralarda nekroz vs eskarin gixarilmast;

3. Nekroz slamatlari olmadan haddindon artiq qurumus yaralari nomlondirmok;

4. Radiasiya naticasinds yaranan yaniglarin miialicasi (Herman, Timothy, Bruno, 2020);

Bunun sababi hidrogellords yiiksok absorbsiya gabilliyatinin olmasidir (onlarda 90%-dan ¢ox su
ola bilor). Hidrogellor tobii vo sintetik olub polimer torkiblidirlor (Winter, 1995: 366-7). Onlar yara
bolgalorinda granulyasiya va yenidan epitelizasiya yolu ilo toxuma regenerasiyasini tomin edir, borpa
prosesini stimullagdirir vo ylingiil analgetik tosir gostorir (Winter, 1995: 366-7; Bullock, 2010: 55-64).
Bundan olave, gel yaranin sagalmasina imkan vermayan nekrotik saholori (gabiglar, 6lii toxuma)
yumsaldir, absorbsiya edir vo bununla da yara sathini tomizlayir. Hidrogellorlo miialico ham oral ham do
dori sathina tatbiq edilorak aparilir. Bozi gellor yarani infeksiyadan qoruyan vo ya méveud patogenlorlo
miibarizo aparmaga komok edon antimikrobial komponentdon ibaratdir ki, bu da miialico miiddatini
azaldir vo pula genast edir. Belo ki, torkibinds giimiis ionlar1 olan hidrogellor tokca bakteriyalara (qram-
miisbot va gram-monfi) deyil, hom do goboaloklars tosir gostorir. Yaralarin sagalmast {igiin giimiis ionlari
olan bu gel, torkibinds kifayat gador ¢ox miqdarda antimikrobial komponentin olmasina baxmayarag,
bodono zohorli tosir gdstormir vo tohliikesizdir (Meng, 2020). Yara miialicasinds hidrogelin
uistiinliiklarina baxmayaraq bazi ¢atismazliglar da mévcuddur. Bunlara tokbasina miialiconin ¢ox vaxt
almasi, az effektivlik gostormasi vo bakterial kontaminasiyalarin qarsisini ala bilmomosi aiddir.
Hidrogellorin toksiklik effektivliyinin az olmasina baxmayaraq bu kimi dezavantajlarini aradan
galdirmaq tiglin son vaxtlar nanotexnologiyaya asaslanan yeni yanasmalar totbig edilir (Nam, Sungmin,
2019: 15-24).

Nanohissaciklarin bioloji tadqiqat texnikalarinda va tibbi tocriibada genis totbiqi ingilabi yenilikloro
sobab olub, bu sahslords bir ¢ox problemlarin hallinds antibakterial, antiinflomator xiisusiyyoto malik
olan metallik nanohissaciklordon istifads olunur (Jonghoon, Wang, 2011; Menaa, Bouzid, 2011).

Hidrogellorlo miialico tokbasina vo miixtalif torkibli komponentlorlo aparilir. Miialics {igiin hidro-
gellarin hazirlanmasinda ZnO, MgO, doksorubisin, Na3PO4, akrilamid, polietilenglikol, glutaaldehid va
s. kimi tobii vo sintetik biomateriallar istifado edilir (Shahzadi, Iram, 2022: 1277-1286). Tabii
biomateriallardan hazirlanan hidrogel sargilart asag1 toksiklik soviyyasino malik oldugundan daha ¢ox
istifado olunur. Lakin tobii biomateriallarin istifadesinds ¢atismazliglar onlarin modifikasiyasinin g¢atin
olmast vo asagl mexaniki xassoloro malik olmasidir.  Sintetik biomateriallar iso nishoton asagi
giymotadir, yaraya hopmasi daha siiratlidir, az toksikdir va slverisli mexaniki xiisusiyystloro malikdir.
Lakin sintetik polimerlorin ¢atigmamazlig1 reaksiya zamani alava zohorli mahsullar istehsal edo bilmasi-
dir, ¢linki onlar tez-tez bioloji parcalana bilon aktivliys malik deyillor (Leung, Hon-Wing, 2001: 26-39).

Odobiyyatda son illorde mévzu ilo olagadar miixtolif aragdirmalara rast golinir. Li Zhang va
basqalarmin dovsanlar {izorinds apardiglari arasdirmalarda tobii hidrogellordan istifads etmislor. Burada
toksiklik ti¢tin hadof organ va ya toxumalar askar edilmayib, lakin dari toxumasinin patoloji miisahidasi
zamani epidermal qalinlasma, gabiglanma, dori qatimin hiperimiyasi, qansizma, az miqdarda iltihab,
hiiceyra infiltrasiyasi vo lifli toxuma hiperplaziyasi askarlanmigdir (Winter, George, 1962: 293-294).

MgO qatqii CNC-g-PAA hidrogel, (poli (akril tursu) (PAA)) seliiloz nanokristallarina
(CNC)inyeksiya edilarak sintez edilir. Sonra effektiv nanokompozit hidrogel sldo etmok iigiin pH 7.0
Vo 12.0 miihitindo magnezium oksidi (MgO) slavs edilir vo bunlardan gram-moanfi vo gram-miisbot
bakteriyalara qgars1 istifado olunur. Bundan sonra Xorgong oleyhino doksorubisin yiiklonir. In vitro
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sitotoksikliyos asaslanan analiz nanokompozit hidrogellorin sis sleyhina effektivliyini tasdiglodi. Bu
tapintilar MgO/CNC-g-PAA hidrogellorinin nazarat edilon dorman malekullarinin gatdirilmasi tigiin
perspektivli dastyici ola bilacayini ortaya goydu (Deng, Hongzhang, 2019: 60-70).

H.W Leung-un arasdirmasina asason akrilamid hidrogellor iigiin sintetik materiallardan biridir.
Onun geyri-toksik vo kanserogen olmadigi gostarildi. Dagiq va idars oluna bilon elastik xiisusiyyatlori
onu galacak tatbiglarda perspektivli etmayas imkan verir (Chen, Shiyu, 2019: 1273-1283).

Qeyri-toksik olmasi, asan, ucuz slds edilmasi vo yaxsi bioloji pargalana bilon xiisusiyyatloring
gora polietilen glikol (amfifil polimer) daha ¢ox istifado olunur. Amma torkibinds glutaraldehid,
formaldehid va epixlorohidrinin ¢arpaz birlosdirici maddslarinin istifado olunmasi onlara toksiklik
effekti vermisdir. Buna goéra da, bu giin limon tursusu (CA) g¢arpaz birlogdirici madds kimi genis
istifado olunur (Hunt, John, 2014: 5319-5338; Raucci, 2015: 2045-2056). Polietilen Qlikol (PEG),
homginin basqa sintetik biomateriallar effektli sayildigi tiglin toksikliyinin azaldilmasi, elaco do
digar sintetik materiallarin mohsuldarliginin optimallasdirilmasi istiqgamotinds tadqiqatlar aparilir
(Menaa, Bouzid, 2011).

Natica

Yekun olarag, geyd etmok lazimdir ki, nanotorkibli hidrogellor yara Xostoliklorinin genis
miqyash klinik miialicasi tigiin istifads edilmasine baxmayaraq halo da hallini gézloyan problemlor
var. Belo ki, hidrogellorin oksariyyati eksperimental vo ya klinik inkisafin erkon morhalasindadir.
Effektivliyi vo tohliikosizliyini miioyyan etmok iiclin genis miqyash klinik todqigatlar yoxdur. Bozi
hidrogellorin hazirlanmasi miirakkobdir, bu da onlarin klinikaya genis tatbiqini ¢atinlogdirir. Klinik
mialicodo yan tasirlori azaltmaq t¢iin nanokompozit hidrogellorin ¢arpaz baglanma doracasi,
mosamolilik, siskinlik, mexaniki xassalar, hiiceyra yapismasi va kegiriciliyi kimi bir sira xassalaring
dogiq nozarot etmok vacibdir. Hiiceyradonkonar matriks mikromiihitinin har bir komponentinin
xususiyyatlorini vo foaliyyatini saxlamaqla miimkiin qodor stimulyasiya etmok lazimdir.
Giintimiizds infeksion vo infeksion olmayan yaralarin sagalmasinda nanotorkibli hidrogello miialico
daha yaxs1 metod sayilir. Toassiif ki, 6lkomizdo bu mévzu ils olagadar hegbir odobiyyat molumatina
rast golinmir. Diisliniiriik ki, 6lkomizdo xroniki yaralarin sagalmasinda istifado olunan nanotorkibli
hidrogellor daha ¢ox samarali olacaq.

9dabiyyat

1. Liangfa, Q. (2022). "Progress in hydrogels for skin wound repair”. Macromolecular Bioscience:
2100475.

2. Oliveira, A. (2022). "Therapeutic advances in wound healing". Journal of Dermatological
Treatment 33.1: 2-22.

3. Nunan, R., Keith, G. (2014). Harding, Paul Martin. "Clinical challenges of chronic wounds:
searching for an optimal animal model to recapitulate their complexity”. Disease models &
mechanisms 7.11: 1205-1213.

4. Namara, M., Karrina, Syed, A. Tofail. (2017). "Nanoparticles in biomedical
applications.” Advances in Physics: X 2.1: 54-88.

5. Stashak, Ted, S., Farstvedt, E., Ashlee, O. (2004). "Update on wound dressings: Indications and
best use.” Clinical Techniques in Equine Practice 3.2: 148-163.

6. Wang, X. (2019). "T lymphocytes attenuate dermal scarring by regulating inflammation,
neovascularization, and extracellular matrix remodeling™. Advances in wound care 8.11: 527-537.

7. Xue, M., Christopher, J. (2015). "Extracellular matrix reorganization during wound healing and its
impact on abnormal scarring™. Advances in wound care 4.3: 119-136.

8.  Hess, Cathy, T. (2011). "Checklist for factors affecting wound healing". Advances in skin wound
care 24.4: 192.

9.  Firlar, llayda. (2022). "Functional Hydrogels for Treatment of Chronic Wounds". Gels 8.2: 127.

10. Herman, Timothy, F., Bruno, B. (2020). "Wound classification".

11. Winter, G. (1995). "Formation of the scab and the rate of epithelisation of superficial wounds in
the skin of the young domestic pig. 1962". Journal of wound care 4.8: 366-7.

29



TOBIOT va ELM Beynolxalg elmi jurnal. 2022 / Cild: 4 Sayi: 12 / 25-30 ISSN: 2707-1146

NATURE and SCIENCE International scientific journal. 2022 / VVolume: 4 Issue: 12 / 25-30 e-1SSN: 2709-4189

12. Bullock, A. (2010). "Development of a calcium-chelating hydrogel for treatment of superficial
burns and scalds". Regenerative Medicine 5.1: 55-64.

13. Meng, L. (2020). "Multifunctional tissue-adhesive cryogel wound dressing for rapid nonpressing
surface hemorrhage and wound repair".ACS applied materials & interfaces 12.32: 35856-35872.

14.  Nam, Sungmin. (2019). "Varying PEG density to control stress relaxation in alginate-PEG
hydrogels for 3D cell culture studies." Biomaterials 200: 15-24.

15. Jonghoon, C., Wang, N. (2011). "Nanoparticles in biomedical applications and their safety
concerns.” Biomedical engineering from theory to applications 29: 486.

16. Shahzadi, Iram. (2022). "Formation of biocompatible MgO/cellulose grafted hydrogel for efficient
bactericidal and controlled release of doxorubicin®. International Journal of Biological
Macromolecules 220: 1277-1286.

17. Leung, Hon-Wing. (2001). "Ecotoxicology of glutaraldehyde: review of environmental fate and
effects studies.” Ecotoxicology and environmental safety 49.1: 26-39.

18. Winter, George, D. (1962). "Formation of the scab and the rate of epithelization of superficial
wounds in the skin of the young domestic pig.” Nature 193.4812: 293-294.

19. Deng, Hongzhang. (2019). "Injectable thermosensitive hydrogel systems based on functional
PEG/PCL block polymer for local drug delivery". Journal of Controlled Release 297: 60-70.

20. Chen, Shiyu. (2019). "PAM/GO/gel/SA composite hydrogel conduit with bioactivity for repairing
peripheral nerve injury”. Journal of Biomedical Materials Research Part A 107.6 (2019): 1273-
1283.

21. Hunt, John, A. (2014). "Hydrogels for tissue engineering and regenerative medicine." Journal of
Materials Chemistry B 2.33: 5319-5338.

22. Raucci, M. (2015). "Effect of citric acid crosslinking cellulose-based hydrogels on osteogenic
differentiation”. Journal of Biomedical Materials Research Part A 103.6: 2045-2056.

23. Menaa, Bouzid. (2011). "The importance of nanotechnology in biomedical sciences".

J.Biotechnol. Biomater 1.5.

Gondarilib: 07.10.2022 Qobul edilib: 30.11.2022

30



TOBIOT vo ELM Beynolxalg elmi jurnal. 2022 / Cild: 4 Sayi: 12 / 31-35 ISSN: 2707-1146
NATURE and SCIENCE International scientific journal. 2022 / VVolume: 4 Issue: 12/ 31-35 e-1SSN: 2709-4189

DOI: https://doi.org/10.36719/2707-1146/27/31-35
Nurana Ariz Hamidova
Azerbaijan Medical University
nurana.hamidova@mail.ru
Illaha Ariz Guliyeva
Azerbaijan State Institute of Postgraduate Doctors after name A.Aliyev
dr.ilaha@mail.ru
Rumiya Aghalar Abbasova
Azerbaijan Medical University
ruma.abbasova@mail.ru

PREGNANCY GINGIVITIS

Abstract

Pregnancy gingivitis is caused by an increase in estrogen and progesterone levels. These are
essential hormones that help baby grow and develop, but they also cause many changes to your
body.

One of these changes is increased inflammation of your gums. Although the exact way this
happens isn’t clear, healthcare providers think it may be due to: decreased ability of your body to
respond to plaque bacteria. Increased blood flow to the gum tissue. There is no evidence that mild
red or swollen gums harm your baby’s health or cause a miscarriage or premature birth. But if left
untreated, gingivitis can lead to periodontitis which is linked to preterm delivery and low birth
weight. In periodontitis, inflammation causes your gums to pull away from your teeth, leaving
pockets that can become infected. Eventually, this can lead to tooth loss.

Keywords: pregnancy, gingivtitis, hormonal balance, progesterone, placenta, fetus
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Hamildlik gingiviti

Xiilaso

Hamilolik dis stinin iltihab1 estrogen vo progesteron saviyyalorinin artmasi naticasinds yaranir.
Bunlar kdrpaninin bdyiimasine vo inkisafina komok edon vacib hormonlardir, eyni zamanda insan
orqanizminda bir ¢cox dayisikliklors sabab olurlar.

Bu doyisikliklordon biri do dis otlorinin iltihabidir. Bunun bas vermasinin doqiq yolu balli
olmasa da, tibb is¢ilori bunun sobab ola bilocoyini diisiiniirlor: bodoninin orp bakteriyalarina cavab
vermak qabiliyyatinin azalmasi, dis oti toxumasina gan aximinin artmasi,immun sistemin asagi
olmas1 vo s. Lakin miialico edilmadikds, gingivit vaxtindan ovval dogus vo asagr dogum ¢okisi ilo
olagoli olan periodontito sobab ola bilar.

Acar sozlar: hamilalik, dis atinin iltihabi, hormonal balans, progestoron, plasenta, dol

Introduction
Various physiological changes take place through the body of a pregnant woman that include
both general and those related to oral cavity. Due to hormonal fluctuations during pregnancy,
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alterations occur in the levels of estrogen and progesterone resulting in tortuous and dilated
microvasculature, more permeability of oral blood vessels, and lowering of host immunity, which
eventually cause the host to become more vulnerable to oral infections. Both reversible and
irreversible changes take place in oral cavities of women during pregnancy. High levels of estrogen
have been found to be associated with occurrence of gingival hyperplasia, gingivitis, pyogenic
granulomas, dental caries, and alterations in salivary flow. In the studies conducted previously, oral
health of pregnant women, adverse pregnancy outcomes (such as preterm births, low birth weight),
and oral health of infants have all been linked to each other.

Pregnancy gingivitis affects most expectant mothers. The main reason for its occurrence is a
change in the balance of hormones in the blood of a woman. Hormonal changes in a woman's body
during pregnancy are very significant. They are caused by the action of hormones such as
progesterone, somatotropin, gonadotropin, etc., produced by the placenta and fetus. The production
of these hormones occurs throughout almost the entire period of pregnancy, decreasing only before
childbirth (Belousov, Bulanov, 2004: 19-20). If the pregnancy proceeds without complications,
hormonal changes do not cause negative changes in the body of the expectant mother. However,
even with uncomplicated pregnancy, gingivitis occurs in more than 20% of women. In the case of a
complicated pregnancy, this figure is noticeably higher (Belousov, 2005: 26-29; Akaev, 1996: 3-20;
Bezrukov, 1997: 11). In this case, most often, gingivitis of pregnant women is caused by the same
common causes as ordinary gingivitis. Just in the state of pregnancy, the female body is more open
to the occurrence and development of inflammatory processes. Only about 2% of gingivitis cases
are caused by the state of pregnancy itself (Buchkova, Chalenko, 2003: 32-34).

Sokil 1. Gingivit

Hypovitaminosis (lack of vitamins), metabolic disorders and toxicosis caused by pregnancy are
also called by dentists as causes of gingivitis of pregnant women (Akaev, 1996: 3-20). Pregnancy
gingivitis can develop as early as the first or second month of pregnancy and progress until
childbirth. At the same time, in the second and third trimesters of pregnancy, gingivitis can turn into
a state of chronic disease (Borisenko, 2000: 42-44; Davidovskaya, Aksenova, 1983: 31-82;
Formenko, 2004: 129; Leous, Zborovsky, 1995: 129).

The main symptoms of gingivitis in pregnancy: Excessive enlargement (growth) of the gums
and gingival papillae, partially covering the surface of the crowns of the teeth, swelling and redness
of the gums, pain in the gums, aggravated by palpation, bleeding from the gums (especially during
brushing your teeth), profuse deposits of dental plaque, bad breath, difficulty eating (especially hard
food) Gingivitis during pregnancy, as well as ordinary hypertrophic gingivitis, can be of three
degrees: Mild degree, in which the gum covers about a third of the tooth crown Medium degree, in
which the gum covers up to 50% of the tooth crown Severe degree, in which the gum covers more

32



TOBIOT vo ELM Beynolxalg elmi jurnal. 2022 / Cild: 4 Sayi: 12 / 31-35 ISSN: 2707-1146
NATURE and SCIENCE International scientific journal. 2022 / VVolume: 4 Issue: 12/ 31-35 e-1SSN: 2709-4189

than half of the tooth crown (Barak, Oettinger-Barak, Oettinger, Machtei, Peled, Ohel, 2003: 624-
628; Loe, Silness, 1963: 533-551). This is manifested by inflammation of the gum tissue, which is
adjacent directly to the teeth. With gingivitis, the gums swell, turn red and bleed. The disease is
supported by certain types of harmful bacteria. Their decay products can enter the bloodstream and
migrate throughout the body, which means that there is a possibility of their effect on fetal tissues.
It is also true that complications of diseases occurring in the oral cavity can provoke premature birth
and even abortion. Therefore, expectant mothers, your teeth must certainly be in order (Loe,
Silness, 1963: 533-551; Cohen, Friedman, Shapiro, Kyle, 1969: 563-570).

Pregnant women should definitely visit the dentist at least 2 times during the entire period of
pregnancy: at the beginning and middle of the second trimester. Moreover, thanks to new dental
technologies, most procedures have become absolutely safe. Cleaning of teeth from tartar and
plaque is carried out with an ultrasonic scaler and Air Flow, the surface of the enamel is polished
with abrasive pastes and fluoridated with varnish. These manipulations take only about an hour and
a half, and the materials used are harmless to both the woman and the baby. After the procedure of
professional oral hygiene (teeth brushing), the teeth are practically “inaccessible” to

Inflamation- iltihab. Plaque - arp caries, and one must always be vigilant with it. After all, each
tooth struck by it is a threatening source of infection.

4 1. N 2. SN

HEALTHY GUMS AND TOOTH GINGIVITIS

Sakil 2. Saglam dis ati va dis. Gingivit

Awareness programs should be carried out, as pregnancy is an especially important time to
promote oral health and healthy lifestyles, including education about the prevention of dental caries
and gingivitis. Although decayed teeth and bleeding gums are rarely life-threatening, people
suffering from these problems can be compared to someone who suffers from a serious non-
communicable disease. Oral changes due to the complex physiological changes that occur during
pregnancy are thought to be related to fluctuations in estrogen and progesterone levels (Kornman,
Loesche, 1980: 111-122; Lapp, Thomas, Lewis, 1995: 279-284).

Published studies have shown that the prevalence of gingivitis in pregnancy ranges between 30
and 100%. (Machuca, Khoshfeiz, Lacalle, Machuca, Builon, 1999: 779-785; Sooriyamoorthy, Gower).
Although there is little evidence that pregnancy increases the risk of caries, some studies have shown
that changes in the oral cavity during this period may predispose them to an increased incidence of this
dental problem (Little, Falace, Miller, Rhodus, 1997: 373-380). To date, however, no studies have
examined whether the putative combination of oral changes believed to occur during pregnancy
(including dietary changes) such as increased carbohydrate intake, acid in the mouth from vomiting, and
decreased saliva production and/or decreased or acidic saliva) combine to increase the risk of cavities in
pregnant women. However, evidence to the contrary shows that women's nutrition improves pregnancy
(Cuco, Fernandez-Ballart, Sala, Viladrich, Iranzo, Vila, Arija, 2006: 364-371). On the other hand,
reports from dental clinics showed that the prevalence of gingivitis in pregnant women was 98.0%,
86.3%, and 98.8%, respectively. The rates of needing treatment for dental problems such as caries and
gingivitis were 86.0%, 97.0% and 94.8% (Chanduaykit, Buranasan, Kulayasiri, 1991: 15-22).

This study was conducted to compare periodontal health during pregnancy and postpartum.
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Materials and methods. 54 pregnant women under the age of 20 weeks of gestation (GW) were
randomized into two groups: the experimental group (during pregnancy) and the control group
(complex periodontal therapy after childbirth). The main clinical indicators were periodontal index
(P1), gingivitis index (GI), periodontal probing depth (PPD), clinical attachment level (CAL),
bleeding on probing (BOP), and gingival sulcus fluid (GCF) volume. After the baseline
examination, women in the experimental group received periodontal treatment up to 24 GW. The
final exam was held at 26 to 28 GW. Women in the control group received therapy 30 days after
delivery and were examined 30 days after treatment (Lindhe, Branemark, 1968: 6-11).

Inflammation of soft tissues surrounding the teeth, without loss of attachment, is known as
gingivitis, while periodontitis involves damage of supporting tooth structures. The inflammation of
gums that is exaggerated during the period of pregnancy is known as pregnancy gingivitis given rise due
to changes in hormonal levels and in that of life style of a pregnant woman. In various previous studies,
poor oral health such as periodontitis in a pregnant woman has been associated with various adverse
pregnancy outcomes such as preterm births and low birth weights. Increase in the hormonal levels of
estrogen and progesterone can cause hyperaemia, edema, and bleeding in periodontal tissues; and these
are the risk factors for bacterial infections. Hence, there arise a need to know the attitude of pregnant
women toward their dental care so that oral health promotion strategies can be aimed at in the required
direction for early diagnosis and treatment of pregnancy gingivitis and periodontitis, hence leading to
prevention of its probable adverse outcomes on new born babies. Thus, the present study was conducted
among the child-bearing age group of pregnant women to assess their knowledge, attitude, and
perception of pregnancy gingivitis (Periodontol, 1989: 201-208).

Conclusion

Periodontal therapy significantly reduced periodontal inflammation in both groups. The mean
BOP percentage was reduced from 49.14% (x 22.49) to 11.10% (= 7.84) and from 45.71% (+
17.86) to 8.07% (£ 5, 21) in the main and control groups, respectively (p = 0.95). No statistically
significant differences were observed between groups for Pl, Gl, PPD, CAL, and GCF. The
reduction in the mean percentage of BOP stratified for baseline PPD >4 mm was higher in the
control group (p <0.01), but no difference was observed for HCM at these locations. Conclusions
Hormonal changes during pregnancy do not interfere with treatment outcomes in women with
widespread gingival inflammation and limited periodontal disease. The role of these hormonal
changes in pregnant women with various forms of the disease remains uncertain. Clinical relevance
Gum health can be restored regardless of the hormonal challenge that occurs during pregnancy.
Pregnant women should focus on good hygiene. This will reduce the workload by reducing dental
procedures so as not to include occasional cleanings. During pregnancy, hormone levels continue to
rise. This increase in hormone levels leads to an increase in the blood supply to the gum tissue. This
increase in blood flow can lead to gum disease known as gingivitis, in which the gum cords are
swollen and bleed easily. This disease can lead to acute discomfort.
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