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GDP (GOOD DIiSTRIBUTION PRACTICE)-IN 8CZAGILIQ SEKTORUNDAKI
OHOMIiYYSTi VO AZORBAYCAN KONTEKSTI

Sirsliyev B.9., Valiyeva M.N2,

Xulasa.

Maqalads Good Distribution Practice (GDP) standartlarinin aczagiliq sektorunda darmanlarin
keyfiyyatli va tahlikssiz paylanmasindaki rolu arasdirilir. Tadgigatin esas magsadi GDP standartlarinin
dinya tecriibasini nazers alaraq, Azarbaycanin aczaciliq sektorunda bu standartlarin tetbiginin hazirki
vaziyyatini ve galacek perspektivlarini tahlil etmeakdir. Magalade GDP-nin asas prinsiplari, o cimladen
saxlanma saraitinin idare olunmasi, saxtakarligin qarsisinin alinmasi, nazarat mexanizmlarinin olmasi
Vo keyfiyyata Zemanat kimi aspektlare diqget yetirilir. Tedgigat Ucun Avropa
ittifaqi, ABS ve Hindistan kimi lkslerde GDP standartlarinin tstbigi nsticesinde slde edilon miisbat
naticelar tehlil edilmisdir. Azerbaycan kontekstinds ise GDP standartlarinin tetbiqi ile bagh ganuni
carcivanin zaifliyi, infrastruktur ¢atismazligi ve talim ehtiyaclarn kimi ¢atinliklor musyyan edilmisdir.
Bununla bels, Zeytun Pharmaceuticals kimi sirkatlorin GDP standartlarini ugurla tstbiq etmsasi,
Azarbaycanin bu sahadski potensialini nUmayis etdirir. Mévcud arasdirmalarin ve malumatlarin sintez
edilmasi asasinda aparilan bu icmal, GDP-nin aczagiliq tachizat zencirindeki avazolunmaz rolunu
vurgulayir ve ictimai saglamligin an yiksak standartlarini temin etmak Ugln uygunlugun artiriimasina
dair tovsiyaler irali strdr.

Acar sozler : GDP, Zeytun Pharmaceuticals, aczagiliq sektoru, keyfiyyat, tohlikasizlik

GIRIS

Muasir aczagilig senayesi, derman sektoru insan saglamhgi ugiin mihim olan

vasitelerinin keyfiyyatini va tahlUkesizliyini derman preparatlarinin  keyfiyyotli va

temin edan universal standartlarin tetbiq tohlikesiz gokilde paylanmasini temin

olunmasi zarurati ile qarsilasir. ©czaciliq etmak maqgsadi dasiyir. Son llarde
darmanlarin saxtalasdiriimasi, geyri-ganuni
distribusiya ve keyfiyyatin pozulmasi kimi
problemler dinya miqyasinda artaraq,

Yazigma lgiin alage: sehiyye sistemlori (gilin ciddi tehliiksler

Siraliyev !B.8., Valiyeva 2M.N. d 1 B blemlari
1. Zeytun Pharmaceuticals MMC , Baki, Azerbaycan 2. Azarbaycan yaradir [] U problemisrin —qgargisinin

Tibb Universiteti, 8czagiliq texnologiyasi ve idaragiliyi kafedrasi alinmasi tgun Good Distribution Practice
(GDP) standartlari  aczagiliq sektorunda

© ATUJ and The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution 4.0 International
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to theoriginal author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your
intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder. To view a copy of thislicence, visit http://creativecommons.org/licenses/by/4.0/.
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markazi rol oynayir. GDP standartlari bu
sistemin asas elementlarindan biri olub,

derman mahsullarinin dasinmasi,
saxlanmasi ve paylanmasi zamani
meydana  ¢ixan  riskleri  minimuma
endirmaya yonalib, darmanlarin

istehsalgidan son istifadegiya gadar olan
batin  merhalalerda  keyfiyystinin  ve
tehlUkasizliyinin gorunmasini temin edir [2].
GDP-nin  shamiyyeti bir nege amille
baglidir: beynalxalq ganunvericiliyin artan
telableri, saxta mahsullarin ddvriyyasinin
coxalmasi, temperatur rejimlerine riayet
olunmasinin vacibliyi Vo tedaruk
proseslarinda keyfiyyato nazaratin
guclandiriimasi. GDP, derman vasitalerinin
topdan satisi Ugun nazerda tutulan
gaydalar toplusunu shata edir va onlarin
istehsalgidan son istehlakglya qader
keyfiyyat va butdvliylnin qgorunmasini
temin edir [4].

Umumdiinya Sshiyye Taskilatinin (UST)
geyd etdiyi kimi, GDP, mahsullarin mavafiq
soraitde saxlanmasini, daginmasini va
istifadasini tamin edan keyfiyyot taminati
sisteminin ayrilmaz hissasidir[3].

Azarbaycanin aczagciliq sektoru son illarde
suretle inkisaf etsa do, GDP standartlarinin
totbiqi sahesinde hale de shamiyyatli
cotinliklor mdévcuddur [1]. Bu ¢atinliklara
ganuni ¢argivenin zaifliyi, infrastruktur
catismazhigr ve sektor isgilerinin talim
ehtiyaclari daxildir. Bununla bels, Zeytun
Pharmaceuticals kimi  sirkatlarin ~ GDP
standartlarini  ugurla  tatbiq  etmssi,
Azarbaycanin bu sahadaki potensialini
namayis etdirir [4].

GDP  standartlarinin  tatbigi  yalniz
darmanlarin keyfiyyatinin
yaxsilasdiriimasina deyil, ham de sahiyys
sisteminin amumi effektivliyinin
artirlmasina komak edir.

Azarbaycan ve digar odlkalar duguin GDP
standartlarinin tetbiqi, derman
tehlukasizliyinin  temin  edilmasi  ve

Azarbaycan Tibb Universitetinin Jurnali
2025

beynalxalq standartlara uygunluq
baximindan xususi eshamiyyat dasiyir.

MATERIAL V@ METODLAR

Tadqgigatin  metodoloji asasini  asasen
keyfiyyat (kvalitativ) yanasma teskil
etmisdir. GDP standartlarinin tetbigina
mane olan problemlar va onlarin halli yollar
normativ-hiquqi  senadler, beynalxalq
standartlar va qabaqcil tecribalar esasinda
mugayisali tehlil edilmig, hamginin texnoloji
innovasiyalarin tatbigi giymatlendirilmisdir.
Bununla vyanasi, GDP standartlarinin
effektivliyini 6lcmak maqsadile statistik
malumatlar toplanmisg, kamiyyaet
(kvantitativ) yanagsmadan istifade edilmakla
muxtalif gostericiler Uzre muqayisali tahlil
apariimigdir. Bu yanasma ham nazeri
konsepsiyalarin darinden arasdiriimasina,
ham de GDP standartlarinin praktiki
totbiginin real naticalarinin
giymaetlandiriimasina imkan yaratmisdir.

Tadqgigat cercgivesinde maqaleds istinad
olunan oadebiyyatlarin  tehlili  esasan
sistematik tehlii metodu (Systematic
Literature Review) asasinda apariimisdir.
GDP (Good Distribution Practice)
standartlarinin tatbiqi ile bagh beynalxalq
normativ-htquqi sonadler, muxtalif
Olkalerdaki ugurlu tecrubasler va innovativ
texnologiyalar sistemli sekilde muqgayise
edilarak tsahlil edilmis ve Umumi naticelar
cixarilmisdir. Bununla yanasi, GDP-nin
asas prinsipleri ve nazari asaslarinin
Umumilagdiriimis serhi apariimisdir ki, bu
da qismen enenavi (narrativ) tehlil
metodunun (Narrative Literature Review)
xususiyyatlerini 6zinda aks etdirir.

GDP aczagilig mahsullarinin  keyfiyyet
tominati sisteminin tarkib hissesi kimi
hazirlanmisdir.  UST-nin  tdvsiyslerine
asasan, GDP saxlanma ve dasinma
soraitine nazaret, mahsulun izlanmasi,
saxtakarligin qarsisinin alinmasi, kadr
hazirhgi, keyfiyystin tamin edilmasi va
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risklarin idara olunmasi kimi esas aspektlari
ahata edir [2].

MUZAKIR®
Arasdirmanin naticaleri gosterir ki, GDP
standartlarinin totbiqi aczacliliq

mahsullarinin keyfiyyatinin ve effektivliyinin
temin olunmasinda muhim rol oynayir.
Texnoloji hallerin  tetbigi ve logistika
proseslarinin optimallagdiriimasi xarcleri
ahamiyyatli derecede azaltmaga, mehsulun
keyfiyyatini artirmaga ve istehlakgi
mamnuniyyatini yiksaltmaya imkan verir.
GDP standartlari preparatlarin saxlanma va
dasinma sertlerine ciddi telablar qoyur ki,
bu da xUsusile temperatur dayisikliklerine
hassas olan dermanlar Uugun vacibdir.
Temperatur, ratubst ve diger muhit
amillerinin nazaretde saxlanmasi aktiv
maddsalerin  deqgradasiyasinin  qarsisini
almaga ve mahsulun édmrind uzatmaga
kdmak edir.

Azarbaycanin aczagiliqg sektorunda Zeytun
Pharmaceuticals sirkati GDP standartlarini
totbig eden ilk sirketlardan biridir [4]. Sirkat

bu istigamatde asagidaki addimlari
atmisdir:
Temperatur nazaroti sistemlori:

Darmanlarin saxlanmasi va dasinmasi
dcln muasir temperatur nazarati sistemleri
qurasdiriimigdir.

izlanilma imkanlari: Mahsullarin harakatini
izlamak Ugun avtomatlasdiriimis sistemlar
totbig edilmisdir.

Beynalxalg standartlara uygunluq: Sirkat
beynalxalqg teskilatlarin teleblarina uygun
foaliyyat gostarir.

Tadgqgigatin eksperimental hissasi Zeytun
Pharmaceuticals sirkatinin derman
vasitelerinin saxlanma seraitinin idare
edilmasi fonunda teperatur rejiminin
pozulmasi, darman vasitalarinin
gablasdirma zadalanmalari, saxta
pereparatlarin dovriyyays daxil olmasi,
sikayet  saviyyelerinin idara olunmasi,
mahsulun utilizasiyasi meyarlari esasinda

Azarbaycan Tibb Universitetinin Jurnali
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naticalerinin muqayisali tsahliline asasan

apariimisdir.

Bu standartin  tetbigi ile  Zeytun
Pharmaceuticals temperatur rejimi
pozuntularinin 22%-dan 4%-9,

gablasdirma zadalenmalerinin ise 15%-dan
3%-o goder azalmasina sabab olub. Bu,

asasan temperatur sensorlarinin,
monitoring  sistemlerinin  ve  nagliyyat
soraitinin  yoxlaniimasinin  tetbiqi ile
mumkuin olub.

Msahsullarin ~ saxlanma va  naqliyyat

sortlorine riayat olunmasi onlarin stabil
galmasi ugln asas gertdir. loT sensorlari ve
RFID etiketlor kimi temperatur nazaret
sistemlarinin totbiqi normadan
kenarlagsmalari vaxtinda askar etmaya vo
aradan galdirmaga imkan verir. Bundan
alave, utilizasiyanin va reklamasiyalarin
azalmasi muvafiq olaraq 15% va 9% teskil
edarak GDP standartlarinin iqtisadi ve
amaliyyat semaraliliyini numayis etdirir.
igtisadi  cehetden  GDP-nin tatbiqi
ahamiyyatli maliyya itkisi ile naticalenan
mahsulun utilizasiyasi, reklamasiya vo
geyri-effektiv.  logistika  problemlarinin
garsisini almaga komak edir.

Hamc¢inin GDP standartlarinin tatbiginden
sonra sirket Umumi xarclarda texminan
50% qonast olde olunub. Bsas genast
defektli mahsulun va utilizasiya itkilarinin
azalmasi, reklamasiya va geri
gaytarilmalarin azalmasi ve logistika
proseslarinin optimallasdiriimasi hesabina
mumkuin olub.

GDP-nin tetbigi ile avtomatlasdiriimis
hesablama ve nezaret sistemloerinin
(Warehouse Management Systems va
Transportation Management Systems)
istifadesi sayesinde sirketlar mahsulun
defekti ve utilizasiyasi Uzre itkileri 70%
azaltmaga nail olublar.

Muasir texnologiyalar GDP standartlarinin
hayata keciriimasinde muhum rol oynayir.
Ragamsal hallarin tatbiqi tadartk zancirinin
batin  merhalalerinde  monitoring  ve
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keyfiyyat teminati

avtomatlasdirmaga imkan verir.
GDP-nin tetbigi aczacilig sektorunda
mahsullarin keyfiyyatini artirmagla yanasi,
maliyya ve amaliyyat baximindan da
effektivik  temin  edir.  Arasdirmanin
naticeleri goOstarir ki, ragamsal nazarst
sistemlarinin totbiqi Vo logistika
proseslerinin  optimallasdiriimasi  GDP
standartlarinin samerali soakilde hayata
kegirilmasina shamiyyatli tdhfa verir.

GDP-nin

proseslorini

9czagiliq Logistikasinda
Tatbiqinin Samaraliliyi

on ohamiyyatli naticelar loT temperatur
sensorlari vo RFID etiketlorinin tetbiqi ile
alde edilir ki, bu da preparatlarin keyfiyyot
itkisi risklarini va insan faktorunu minimuma
endirmaya imkan verir. Blokgeyn
texnologiyalar ise techizat zancirinde tam
soffafligi tamin ederak, saxta mahsullarla
mubarize Ggln vacib gert kimi ¢ixis edir.

Texnoloji hallerin, o cumladan loT
sensorlarl voa RFID etiketlarinin istifadesi
GDP telablerinin pozulma hallarini azaldir
ve tachizat zancirinin seffafhgini artirir.
Blok¢ceyn inteqrasiyasi ise  malumat
tohlUkasizliyini tamin edir ve preparatlarin
batin techizat marhalalerinin izlenilmasina
sorait yaradir.

Zeytun Pharmaceuticals-da tetbig olunan
texnoloji hallerinin effektivlik gostericileri
ekspert giymatlendirmalari, movcud
vaziyyatin avvelki ve sonraki statistik
muqayisasi va tetbig edilen texnologiyalarin
istifadesinden  sonra  qeyde  alinan
uygunsuzluglarin  azalmasi  asasinda
hesablanmigdir. Her texnologiya Uzre
effektivlik faizi, tstbiqden avval ve sonra
musgahida olunan uygunsuzlug hallarinin
sayindaki azalma nisbati ilo
muayyanlasdiriimisdir.

loT sensorlari temperatur rejimi
pozuntularini 85%, RFID etiketloeri mahsul
izlonilmasinda sehvlari 90%, blokgeyn
texnologiyasi isa malumat

Azarbaycan Tibb Universitetinin Jurnali
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uygunsuzluglarini ve saxtakarliq risklerini

tamamile (100%) aradan qaldirdigini
goruruk. Bununla yanasi, WMS ve TMS
sistemlerinin tetbigi emaliyyat xarclerini va
idaraetma sahvlerini yalniz 20%
azaltmisdir. Bu gostariciler GDP
standartlarinin effektiv tetbigi Ggun an tesirli
texnologiyalarin  secilmasinin  vacibliyini
vurgulayir.

YEKUN

Oczacihg meahsullarinin  keyfiyyatinin,
tohlUkesizliyinin va effektivliyinin  temin
edilmasinda Etibarl Distribusiya Tacrlibasi
(GDP) standartlarinin tatbigi muhim rol
oynayir. Bu standartlar saxlanma, dasinma
ve paylanma prosesleri Ugun sart qaydalar
muayyan edarek mahsullarin keyfiyyatinin
pozulmasi, ¢irklonma va saxta dermanlarin
dovriyyaya daxil olmasi risklarini minimuma
endirir.

Tadgiqat naeticelari gosterir ki, GDP
standartlarina riayat edilmasi aczagiliq
tachizat  zancirinin  bir sira  esas
gOstericilarinde ahamiyyatli iralilayiglara
sobab olur. Masalan, loT texnologiyali
temperatur sensorlarinin  tatbiqi istiliya
hassas preparatlar (dcln temperatur
rejiminin pozulmasi hallarini taxminan 85%
azaldaraq vaksinlarin ve biopreparatlarin
stabil saxlanmasini temin etmigdir. Eynils,
RFID izlema texnologiyasinin istifadasi
inventarlagdirma  prosesinin  daqiqliyini
texminan 90% artirmagla msahsullarin
techizat zenciri boyunca tam izlenilmasini
mumkuin etmisdir.

Bundan slava, blokgeyn texnologiyasinin
totbigi  tachizat zencirinde  malumat
muibadilasinds tam gaffaflig temin edearak
uygunsuzluglari aradan galdirmig ve saxta
darmanlarin dovriyyaya daxil olma riskini
faktiki olaraq sifira endirmigdir. Hamginin,
anbar (WMS) va nagliyyat (TMS) idaraetma
sistemlarinin optimallasdiriimasi
naticasinds amaliyyat xarclarinda texminan
20%-lik azalma musahide edilmisdir; bu
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igtisadi semara mahsullarin geri
¢agiriimasi, tullantilar ve  samarasiz
logistika ile bagh itkilerin azalmasi

hesabina salde olunmusdur. Umumilikde
alda olunan naticelar, GDP telableri ila
muasir  texnoloji  hallerin  sinerjisinin
aczacllhq logistikasini daha etibarli, seoffaf
va samarali bir sistema ¢evirdiyini numayis
etdirir.

Bununla bela, alda olunan nailiyyatlerle
yanasli, Azarbaycanin aczagiliq sektorunda
GDP standartlarinin tatbigi sahasinda hale
da bir sira manealar mévcuddur. Arasdirma
zamani 6lkemizda gqanunvericilik bazasinin
zaifliyi, infrastruktur catismazhgr ve talim
ehtiyaclar kimi asas problemler muayyen
edilmisdir. Lakin Zeytun Pharmaceuticals
kimi sirkatlerin bu standartlara ugurla riayat
etmasi, Azarbaycanin bu istigamatde
shamiyyetli inkisaf potensialina malik
oldugunu gdsterir. Muvafiq islahatlarin
aparilmasi ve zeruri investisiyalarin
yonaldilmasi naticesinda 6lkanin aczagiliq
paylama sabakasinde GDP talablarinin tam
sokilde tatbigine nail olmaq ve bununla da
darmanlarin keyfiyyatinin Vo
tehlUkesizliyinin daha da yuksaldilmasi
mumkuanddar.

Sonda geyd etmak lazimdir ki, galecekda
innovativ texnologiyalara genig sakilda
yatirm edilmasi Vo paylama
infrastrukturunun takmillegdirilmasi xUsusi
ahamiyyat kasb edacokdir.
Avtomatlasdiriimis idare olunan naqliyyat
vasitalerinin  (AGV), masin dyranma
alqoritmlarinin ~ ve  prediktiv  analitika
hallerinin  tetbiqi  aczaciliq  techizat
zancirinin optimallasdiriimasini
suretlendiracek va real vaxtda qerar
gabulunu asanlasdiracaqdir. Eyni
zamanda, tonzimlayici gorgivenin
guclendiriimasi ve kadr potensialinin
artinlmasi  da GDP-ya  uygunlugun
yuksaldilmasi Gg¢un vacib olacaqdir. Bels
strateji addimlarin atilmasi naticesinds
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Azearbaycanin aczaglliq sektorunda derman
vasitelaerinin  keyfiyyatli, tahlikasiz va
dayanigh distribusiyasi temin edilacek ve
bununla da ictimai saglamhgin
gorunmasina muhum tohfs verilacakdir.
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3HAYEHWE GDP (GOOD DISTRIBUTION PRACTICE) B PAPMALIEBTUYECKOM
CEKTOPE U KOHTEKCT A3EPBAN)XAHA

Lllupanues *B.A., Banuesa *M.H.
1. «BelimyH ®apmacbromukarnc» O0O, baky, AsepbaliOxaH

2.A3epbatidoxaHckuli MeduuuHckull YHusepcumem, kaghedpa chapmauesmuyeckux mexHonoaul u
MeHedxmeHma

Pe3tome

B ctatbe nccnegyetcsa ponb cTaHgapToB Hagnexaiuen guctpubbiotopckon npaktmukm (GDP)
B obecrneyeHnm Ka4eCcTBEHHOro 1 6e30nacHOro pacnpeneneHns nekapCTBEHHbIX NpenapaToB
B papmaueBTMyeckoM cektope. OCHOBHas Uefb UCCrefoBaHUSA 3akniyaeTcss B aHanuse
TEeKyLLero COCTOAHUA U NepcrnekTuB BHeapeHuss ctaHgaptoB GDP B hapmaueBTMYECKOM
cektope AsepbangkaHa ¢ y4ETOM MUPOBOro onbiTa. B cTatbe akueHTUpyeTcss BHUMaHME Ha
OCHOBHbIX NpuHumMnax GDP, Takmx Kak ynpaBrieHMe yCrnoBUAMM XpaHEHUS, npegoTBpaLLeHme
danbcuukaummn, Hanmyme KOHTPOSbHbIX MEexXaHM3MOB W obecneyeHne kadyecTtBa. B
nccnegoBaHnn  ObiNM  NpoaHanM3npoBaHbl  MNONOXUTENbHbIE pe3ynbTaTbl MPUMEHEHUS
ctaHpaptoB GDP B Takmx crtpaHax, kak EBponenckmn cow3s, CLWIA wn Whona. B
asepbangkaHCKOM KOHTEKCTe Oblnv  BbISBNEHbI TPYAHOCTW, Takume Kak cnabocTb
3aKoHogaTenbHoW 6asbl, HeQOCTAaTOYHOCTb UHMPACTPYKTYPbl M NOTPEBHOCTb B 0ByYeHUn
nepcoHana anga BHegpeHus ctaHgaptos GDP. Bmecte ¢ Tem ycnewHoe npuMeHeHue 3Tux
CTaHOapToB TakuMu KoMnaHnamu, kak Zeytun Pharmaceuticals, oemMoHCTpupyeT noTeHuman
AzepbangxaHa B aTon cchepe. Ha ocHOBe CnHTE3a CyLLECTBYIOLLMX UCCNEeLOBaHUN U OAHHbIX,
OaHHbIN 0030p nogvepkmBaeT HesameHumyto pornb GDP B uenodke hapmaueBTUYECKUX
NOCTaBOK W npegnaraeT pekomMeHZauuu no MoBbILEHMIO COOTBETCTBUS CTaHgapTaMm Ans
obecnevyeHns camblxX BbICOKMX CTaHAAPTOB O6LLECTBEHHOIO 34pPaBOOXPAHEHNS.

Knroueenie cnoea: GDP, Zeytun Pharmaceuticals, ghapmauyesmuyeckul cekmop, Ka4ecmeo,
6esonacHocmb

THE IMPORTANCE OF GDP (GOOD DISTRIBUTION PRACTICE) IN THE
PHARMACEUTICAL SECTOR AND THE AZERBAIJANI CONTEXT

Shiraliyev 'B.A., Valiyeva °M.N.
1. Zeytun Pharmaceuticals LLC, Baku, Azerbaijan
2. Azerbaijan Medical University, department of Pharmaceutical Technology and Management

Abstract

The article investigates the role of Good Distribution Practice (GDP) standards in ensuring
the quality and safe distribution of medicines within the pharmaceutical sector. The primary
objective of the study is to analyze the current state and future prospects of implementing GDP
standards in Azerbaijan's pharmaceutical sector, taking into account global experiences. The
article emphasizes the core principles of GDP, including management of storage conditions,
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prevention of falsification, availability of control mechanisms, and quality assurance. Positive
outcomes resulting from the implementation of GDP standards in countries such as the
European Union, the USA, and India have been analyzed for this research. In the Azerbaijani
context, challenges such as weaknesses in the legislative framework, infrastructural
deficiencies, and training needs for implementing GDP standards have been identified.
Nevertheless, successful implementation of GDP standards by companies such as Zeytun
Pharmaceuticals illustrates Azerbaijan's potential in this field. Based on the synthesis of
existing research and data, this review highlights the indispensable role of GDP in the
pharmaceutical supply chain and provides recommendations for enhancing compliance to
ensure the highest standards of public health.

Keywords: GDP, Zeytun Pharmaceuticals, pharmaceutical sector, quality, safety
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KiSi SONSUZLUGUNDA Y XROMOSOMUNUN AZF BOLG®SINIiN ROLU:
GENETIK D9YIiSIKLIKLOR V8 KLINiK 8KS OLUNMALARI

Bayramov Z.!, 8hmadova M.?

Xilasa

Reproduktiv saglamligda ahamiyyatli tibbi, sosial va psixoloji problem kimi dayarlendirilen sonsuzluq hallarinin 40—
50%-i etioloji baximdan kisi faktorlari ile assosiasiya olunur. Bu faktorlar arasinda an miihiim genetik sabablardan
biri Y xromosomunun uzun golu tzarinds yerlagan AZF bolgasindaki mikrodelesiyalardir. AZFa, AZFb ve AZFc alt
bélgslarinde misahida olunan genetik dayisikliklar spermatogenez prosesinin mixtslif marhalslerinde dayanma
ile naticalenarak, Klinik praktikada azoospermiya va ya oligozoospermiya ile tezahir eds biler. AZFa ve AZFb
mikrodelesiyalar adatan geri donmaz sonsuzluga sabab oldugu halda, AZFc mikrodelesiyalari daha genis klinik
spektre malikdir ve bazi hallarda siini mayalanma texnologiyalari vasitesils fertil potensialin gorunmasina imkan
yaradir. Bundan slavs, AZFc delesiyalarinin irsi 6tirtima ehtimali reproduktiv planlama va genetik maslahat
prosesinds xususi shamiyyst kesb edir. Bu magale Y xromosomunun AZF Dbdlgesinde bas veran
mikrodelesiyalarin molekulyar-genetik mexanizmlarini, Klinik naticalarini ve reproduktiv praktikada diagnostik
rolunu tahlil edir.

Acar sozlar: Kisi sonsuzlugu; Y xromosomu; AZF; Mikrodelesiyalar; Spermatogenez

GIRIS

Sonsuzluq (infertillik) — reproduktiv yasda malumatlara  esasen, bu hallarinin
olan cutliklerin texminan 10-15%-ni ahata texminan 40-50%-i kisi faktorlari ila birbasa
edan, tibbi problemlarle yanasi, sosial va alagealandirilir. Kisi infertilliyine sabab ola
psixoloji tesirlori de olan goxgaxali bir hal bilocek esas amiller iss hormonal
kimi giymatlendirilir [2] [25]. MUasir statistik balanssizliglar, testikulyar v

posttestikulyar mangali anatomik

pozuntular, infeksiyalar va genetik mangali

dayisikliklardir [15].

infertilliyin temalinde duran sebablardan biri

vazigma lglin slage: genetik dayisikliklerdir ve bu hallar

Bayramov Z.%, 8hmadova M. - - - C

1. Elit Central Hospital, Baki, Azerbaycan umumilikde  bdtin  kisilerin  sonsuzluq
sabablarinin texminan 15-30%-ni teskil edir
[19]. Kisi infertilliyinde musahide olunan
spermatogenetik dayisikliklarin deracalerini

© ATUJ and The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution 4.0 International
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va onlarin genetik anomaliyalarla slagasini
vizual sakilde Sakil 1-de gosterilmisdir.
Burada dord asas sperma gostericisi
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teqdim olunub: normozoospermiya,
oligozoospermiya, kriptozoospermiya ve
azoospermiya (Sakil 1; [1] ).

Normozoospermiya

Oligozoospermiya

Kriptozoospermiya Azoospermiya

Sakil 1. Spermatogenetik pozgunluglarin spektri va genetik anomaliyalarla assosiasiyasi [1]

Normozoospermiya
konsentrasiyasi,

spermanin
harakatliliyi Vo

morfologiyasi normal diapazonda olan
vaziyyatdir.
Oligozoospermiya — spermatozoidlarin

konsentrasiyasinin normadan (15
milyon/ml-den) asagi olmasi ile xarakteriza
olunur. Bu zaman genetik sabablarin, o
cumladen Y xromosomu mikrodelesiyalari
va ya xromosom polimorfizmlarinin tasiri
ehtimali artir.

Kriptozoospermiya sperma
ndmunasinda vyalniz ¢ox az sayda
spermatozoidin mikroskop altinda ve ya
sentrifugasiya Usulu ile askarlandigi
voaziyystdir. Bu, spermatogenezin ciddi
daraceds pozuldugunu gosterir ve genetik
faktorlarin rolu daha 6na cixir.
Azoospermiya — ejakulyatda tamamile
spermatozoidlerin olmamasi ile xarakterize

olunur. Bu, ham obstruktiv (kegiriciliyin
pozulmasi), ham da qeyri-obstruktiv
(testikulyar  funksiyanin  gatismazligr)

sebablerdan bas vera biler. Xususile geyri-
obstruktiv azoospermiya hallarinda genetik
anomaliyalarin, masalan, Klaynfelter
sindromu, Y xromosomu AZF delesiyalari
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ve ya diger xromosom pozgunluglarinin
tezliyi an yuksakdir.

Gostarilon ardicilhiqg onu demaya asas verir
ki, sperma konsentrasiyasi azaldigca ve
azoospermiya deracasine dogru
iraliladikce, genetik mansali sabablarin
klinik ahamiyyati yuksalir. Bu sababdan,
oligozoospermiya, cryptozoospermiya va
xususen de azoospermiya diagnozu
goyulan pasiyentlarde sitogenetik ve
molekulyar-genetik testlerin  aparilmasi
reproduktiv saglamligin daqiq
giymatloendirilmasi va fordilesdirilmis
mualice strategiyalarinin
muayyanlasdirimasi baximindan halledici
rol oynayir.

Bu kontekstda
vurgulanmahdir ki, sonsuzlugun genetik
asasli sebableri igerisinde an genis
yaylimis va klinik baximdan yuksak dayara
malik olan  dayisikliklerden  biri Y
Xxromosomunun uzun qolu - Yqll
sahasinde yerlason AZF (Azoospermia
Factor) bolgesinde musahide edilon
mikrodelesiyalardir  [19] [27]. Yalniz
kisilearde movcud olan bu xromosom tekce
cinsin tayin olunmasinda deyil, hamginin
spermatogenez prosesinin coxsayl

xuasusi olaraq
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marhalalarinin tanzimlanmasinda muhim

funksiyalari olan genleri de 06zlinde
birlagdirir.

Belaliklo, AZF bdlgesindeki  genetik
komplekslarin  batovliyinde  yaranan
istonilan  struktur  deyigiklik ve ya

mikrodelesiya, spermatogenezin muayyan
merhalede dayanmasina, bunun ardinca
iso kisi sonsuzlugunun inkisafina getirib
¢ixara bilir [27] [30].

Bu maqgalenin asas diqget noqtesi AZF
bdlgesinda rast galinan mikrodelesiyalarin
genetik va Klinik shamiyyatinin tehliline
yonalmisdir. Magsad bu dayisikliklorin Kigi
sonsuzlugu ile slagasinin elmi asaslarla
giymetlandiriimesi va klinik praktikada
onlarin diagnostik shamiyystinin  Uza
¢ixarilmasidir.  Bu yanasmadan ¢ixis
edorak, asagidaki fundamental suallarin
muzakirasi apariimisdir:

e AZF alt Dbolgelerinde bag veran
mikrodelesiyalar konkret olaraq hansi
patofizioloji va klinik naticelare yol agir?

e AZF mikrodelesiyalarinin  nasildan-
nasle kecma riski varmi va bu riskler
reproduktiv genetik maslehatde nece
nazars alinir?

e BUtln sonsuzluq hallarinin ve ya sperm
sayinin azalmasinin AZF bdlgssi ile
genetik alagasi varmi?

Bu suallarin
sonsuzlugunun
aydinlagdiriilmasi ve genetik testlorin
dizgun interpretasiyasi baximindan
muhim klinik deayare malikdir. Belsliklo,
AZF bdlgesinin molekulyar strukturu ve
delesiya numunalarinin  daha dearindan

cavablandiriimasi,  kisi
etiologiyasinin

14

Azarbaycan Tibb Universitetinin Jurnali
2025

anlasiilmasi, fordilesdiriimis  diagnostik

yanasmalarin ~ formalasdiriimasina ve
reproduktiv strategiyalarin

optimallasdiriimasina tohfa vera
bilmakdadir.

1. AZF Mikrodelesiyalarinin Alt
Bolgalara Gora Patofizioloji

Naticalari va Klinik @hamiyyati
Y xromosomunun uzun qolu Uuzarinda
(Yq11) lokalizasiya olunan AZF bolgssi
spermatogenez prosesinin muhim
fazalarinda rol oynayan gen komplekslarini

6zunds birlasdirir. Bu bdlge,
spermatogenez prosesinin muxtalif
marhalalerinda istirak edan gen

kompleksleri ila zengindir. AZF bdlgssinde
bas veron mikrodelesiyalar, onlarin
yerlosdiyi alt regiondan asili olaraq farqgli
patofizioloji mexanizmleri ige sala ve
spermatogenezin tam ve ya hissevi
dayanmasi ila naticalena biler [19] [29].
AZF Dbolgesi funksional olaraq U¢ alt
bdlgaya ayrilir: AZFa, AZFb ve AZFc. Hear
bir alt bdlge unikal gen terkibine ve
patofizioloji tasirlere malikdir [10] [11] [31].
Sakil 2-de Y xromosomunun strukturu ve
AZFa, AZFDb, AZFc bdlgalarinin
lokalizasiyasi gOsterilmisdir. Klinik
praktikada bu bolgalarin mikrodelesiyalarini
askarlamaq Ug¢un sY84/sY86 (AZFa),
sY127/sY134 (AZFb) ve sY254/sY255
(AZFc) STS markerleri istifade olunur. Bu
markerlor beynalxalg konsensus Uzra
minimal skrining panelina daxildir ve onlarin
yoxlugu uygun bodlgadaki mikrodelesiyani
tesdigleyir  (EAA/EMQN  tslimatlarina
asasan) [21].
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Sakil 2. Y xromosomunun strukturunda AZF bélgalarinin (AZFa, AZFb, AZFc) yerlesmasi ve har bir alt-bdlganin
mikrodelesiyalarinin askarlanmasi Ugin istifade edilon tipik STS markerlori (sY84/sY86, sY127/sY134,

sY254/sY255) gostarilmisdir [21].

AZFa bolgesi Yq11.21 Uzerinds yerlagir vo
erkan spermatogenez ugun zaruri olan
USP9Y va DBY (DDX3Y) genlarini ehtiva
edir. Bu bolgadaki mikrodelesiyalara ¢ox
nadir rast galinsa ds, klinik olaraq an agir
sonsuzlug formalarindan biridir [11] [31].
Histoloji baximdan Sertoli Cell Only
Syndrome (SCOS) kimi tezahur edir ve bu
zaman testisde yalniz Sertoli hlceyraleri
migahida olunur (Dicke ve amakdasglari,
2023). Klinik tacribalerda AZFa
delesiyalarinda adaten spermatogoniya
hiceyralari tamamile yox oldugu Ugun, bu
formalar demak olar ki, geridbnmaz
azoospermiya ile naticelanir va bu
sebabdan, suni mayalanma texnologiyalari

— 0 cumlaeden Testikulyar Sperm
Ekstraksiyasi (TESE) ve Intrasitoplazmik
Sperm  inyeksiyasi (ICSI) — bu

pasiyentlarde adatan effektsiz olur [12].

AZFb alt bolgssi Yq11.23 sahasinda
yerlasir va RBMY1, PRY, CDY2 kimi genlari
ehtiva edir ki, bunlar meyoz merhalasinda
spermatositlarin  yaranmasi va onlarin
diferensiasiyasinda asas rol oynayir.
Mauxtelif tedqigatlar gosterir ki, AZFb
bolgesinde bas veran tam delesiya
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hallarinda spermatogenezin meyoz
merhalesinde dayanmasi — “meiotic
arrest” — mdusahida edilir va testikulyar

biopsiya analizlerinde post-meyotik germ
hdceyralarinin tamamile olmamasi morfoloji
gOsterici  kimi gosterilir [4] [32]. Klinik
baximdan bu hallarda spermatozoid
agkarlanma ehtimali son daraca agagidir ve
natice demak olar ki, hemige azoospermiya
olur (yalniz nadir hallarda
kriptozoospermiya musahide edils bilar) [3]
[32].

AZFc  bolgssinda
mikrodelesiyalar, AZF bolgasinde
musahide olunan genetik dayigiklikler
arasinda on yuksek rastgelme tezliyina
malik formadir. Burada yerleasen DAZ
(Deleted in Azoospermia) gen kompleksi

meydana  gelan

spermatogenez prosesinin
tenzimlanmasinde muhim funksiyalara
malikdir. AZFc bdlgasindaki

mikrodelesiyalar klinik baximdan daha az
invaziv fenotiplarle musayiat oluna bilir;
histoloji muayinalerda SCOS-dan
hipospermatogeneza goader dayigsen
morfoloji naticelar misahida edilir [5] [13].
on son tedqigatlar gosterir ki, AZFc
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mikrodelesiyasi olan pasiyentlorin
texminan 40-70%-inda testikulyar
toxumada yetkin spermatozoid askar edils
bilir, bezi pasiyentlerin  ejakulatinda
spermatozoid musahida oluna bilar va tabii
yolla ata olmaqg ehtimal istisna deyil.
Bununla bels, akser hallarda sperm sayi
kifayat gader olmur ve bels pasiyentlarde
TESE va ICSI kimi komakgi reproduktiv
texnologiyalarin tatbigine real perspektiv
yaradir ki, bu da onlarin fertil potensialinin
gorunub saxlanilmasini  mumkidn edir.
Modvcud adabiyyata asasan, Yamaguchi ve
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2024-cu  ilds
da AZFc
potensialin

torafindan
arasdirmada
mikrodelesiyalarinda  fertil
goruna bilecayi ve kliniki hamilalik
gostericilerinin - genastbaxs  saviyyada
oldugu vurgulanmisdir [20]. MUvafiqg olaraq,
Xia ve hemkarlarinin (2025) apardigi genis
migyasl arasdirmada b2/b4 alt-tip AZFc
delesiyasi olan pasiyentlarde 64.5% sperm
tapilma gostericisi geyda alinmigdir.
Asagidaki cadval bu bdlgalarin genetik ve
Klinik tasirlerini Umumilesdirir (Cadval 1)
[14]:

hamkarlari
aparilmis

AZF Osas Genler Histoloji Natice Sperm Tapilma Klinik Perspektiv
Bdlgesi Ehtimali
AZFa DDXa3Y, Sertoli Cell Only 0% Geri donmaz infertillik
USP9Y
AZFb RBMY, CDY, Meiotik arrest 0-5% AJir spermatogenez
PRY pozuntusu
AZFc DAZ kompleksi SCOS/ 40-70% Siuni mayalanma tc¢ln
Hipospermatogenez imkanlar

Cadval 1. Y xromosomunun AZF bdlgelarinda bas veran mikrodelesiyalarin genetik, histoloji ve klinik

naticalarinin miqayisesi

21.
Ke¢ma Potensiali:
Perspektivlar

Son on ilde aparilan elmi arasdirmalar, Y
xromosomunun AZF bolgasinds musahida
olunan mikrodelesiyalarin yalniz
reproduktiv saglamliq Ugun deyil, eyni
zamanda irsiyyst riski baximindan da
xususi diqget telab etdiyini ortaya
goymusdur.

AZFa va AZFb alt bolgalerinds bas veran
tam mikrodelesiyalar, adatan
spermatogenezin erken va ya meyoz
marhalasinds tamamile dayanmasi ile
naticalanir. Bu halda spermatogoniya ve ya

AZF Mikrodelesiyalarinin irsan
Klinik va Genetik
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spermatositler moveud olmur Vo
spermatozoids rast galinmir. Bu sebabdan,
bu Dbolgelerdaki mikrodelesiyalar irsi
oturulma ehtimali olmayan, yani "de-novo"
mutasiyalar kimi gabul edilir [9] [19] [28].

Oksine, AZFc alt bodlgssinde musahida
olunan mikrodelesiyalarda
spermatogenezin tam dayanmasi avazina,
oligozoospermiya, hipospermatogenez ve
ya mahdud sayda sperm hiceyrasinin
movcudlugu musahida oluna bilir. Beazi
pasiyentlarde heatta sperma nimunasinde
(ejakulatda) spermatozoid agkarlanir va bu,
onlarin gox nadir hallarda tabii yolla, asasan
ise suni mayalanma Usullari vasitesile ata
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ola bilmasina imkan verir [17] [22]. Bu fakt
AZFc delesiyalarinin irsen o6tlrula bilma
ehtimalini gundama gsatirir. Son illerde
aparilan molekulyar genetik tadqigatlar
gosterir ki, AZFc delesiyasi daglyan kisilerin

ogullarinda eyni mikrodelesiyanin
tokrarlanma ehtimali 60-100% arasinda
dayise biler. Bu ise bu tip genetik

dayisikliklerin stabil germ xatti irsiyyatina
malik oldugunu gosterir [17] [24]. Bu
sababdan, reproduktiv marhalade olan
pasiyentlor va onlarin aile planlamasi ile
bagli gerarlari zamani genetik konsultasiya
vacib hesab edilir.

Muxtalif populyasiyalarda aparilimis
arasdirmalar AZFc mikrodelesiyalarinin
vertikal (atadan ogula) kega bilacayini va bu
hallarin klinik konsultasiya ve reproduktiv
planlama baximindan xususi diggat taleb
etdiyini ortaya qoymusdur. 2022-ci ilde
Deng ve hamkarlari terefinden taqdim

olunan icmal maqaleda, muxtalif klinik
hesabatlar asasinda AZFc
mikrodelesiyalarinin  vertikal ~ oturalma

hallari sistematik gokilda tahlil edilmigdir.
Masllifler  tesdiq  edirler ki, AZFc
mikrodelesiyas! dasiyicisi olan atalarin
ogullarinda eyni genetik mikrodelesiyanin
60-100% ehtimalla tekrarlanmasi
mumkuanddr. Bu natica, AZFc
mikrodelesiyalarinin stabil sekilde germ
xattinde qorunub saxlanildigini va irsiyyatlo
oturula bilecayini irali suran ahamiyyatli
dalildir. Bu hallar, reproduktiv genetik
konsultasiyada valideyn ve usaglarda eyni
genetik ylkin olmasinin nazars alinmasini
zaruri edir [7].

Banzer gsokilde, $en ve hamkarlari
terafinden 2023-cu ilde Turkiyada aparilan
bir  klinik tedqigatda, non-obstruktiv
azoospermiyasi olan 129 pasiyentda
genetik analizler vasitasila AZF
mikrodelesiyalari giymatlendirilmisdir.
Naticaler gOstarmisdir ki, AZFc
mikrodelesiyasi dasiyicisi olan xestalarin
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ahamiyyatli bir hissasinde testikulyar
spermatozoid ealds olunmasi mumkdn
olmusdur. Bu isae onlarin siini mayalanma
vasitasile ata olmaqg imkanini qorudugunu
gOsterir [26].

Bu tadgiqatlar birlikde gosterir ki, AZFc
mikrodelesiyasi reproduktiv  funksiyanin
pozulmasi ile yanagi, ham irsiyyat riski,
hem da embrionun genetik saglamhgi
Uzerinde birbasa tesire malikdir. Bu
sababdan, bela hallarda preimplantasiya
genetik diagnostika (PGD) ve genetik
konsultasiya tibbi gararvermada asasli rol
oynayir. Klinik praktikada bu pasiyentlarin
idaresinda, yalniz TESE naticasi deyil, ham
da potensial genetik o6turilma riski mutlaq
sokilde nazars alinmalidir.

2.2. AZF Bolgasinin Sonsuzluga Tesiri:
Hoar Azoospermiya Genetik 9sashidirmi?
Kisi sonsuzlugunda har bir azoospermiya
va ya spermatogenez pozuntusu genetik
mangali deyildir. Sonsuzluq multifaktorial
etiologiyaya malikdir ve genetik sabablar
umumi hallarin yalniz 15-30%-ni teskil edir
[2]. Bu genetik sababler sirasinda Y
xromosomu mikrodelesiyalari ahamiyyatli
yer tutsa da, onlarin da tasir payl batin
infertil kisilar arasinda nisbaten
mahduddur.

Bir cox hallarda obstruktiv azoospermiya

(sperm istehsal olunur, lakin ¢ixigI
bloklanib), hipotalamo-hipofizar
disfunksiya, infeksiyalar, varikosel,

oksidativ stress, travmatik zedslar ve ya
ixtiyari darman gabulu kimi genetik olmayan
faktorlar sonsuzlugun esasini tagkil edir
[15]. Bundan alavs, idiopatik sonsuzluq
hallarinin  (yeni etiologiyas! bilinmayan)
bdylk hissasinda heg bir mikrodelesiya vo
ya genetik mutasiya olmaya biler. Bu
zaman epigenetik dayisikliklar, gidalanma,
piylanma, hormonal disbalans, straf muhit
toksinleri va psixososial stress kimi
faktorlarin tasiri guindema galir [18].
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Son tedqiqatlar  gosterir ki, AZF
mikrodelesiyalarinin  tezliyi  ve  Klinik

tezahlrl etnik va cografi ferqliliklare goéra

ahamiyyatli variasiya gosterir. Masalan:

e Orob Olkslerinde aparilmig genis
icmalda AZF mikrodelesiyalarinin orta
yayllma tezliyi 10.3% olaraq geyd
olunub, lakin bolgeler Uzra bu gosterici
1.6%—-64% arasinda dayigir va AZFc alt
bdlgesi an ¢ox tasaduf edilon formadir
[8].

e (Cinda ise AZF delesiyalarinin iGmumi
tezliyi taxminen 9%, bunlarin arasinda
AZFc 6%, AZFa 0.8% taskil edir [33].

e Koreya populyasiyasinda, non-
obstruktiv azoospermiyali ve agir
oligozoospermiyall pasiyentlorda AZF
mikrodelesiyalarinin  tezliyi 3%-15%
arasinda dayisir [16].

Bundan slava, AZFc alt bdlgasindaki subtip
delesiyalarinin klinik tesiri da farglonir.
Masalan, gr/gr delesiyasi olan
pasiyentlorde mikro-TESE ile sperm
tapiima nisbati 23.5% oldugu halda, b2/b3
ve b2/b4 delesiyalarinda bu gostariciler
muvafiq olaraq 54.5% ve 64.5%-dir [14].
Bu, subtip saviyyasinde molekulyar
differensiasiyanin  reproduktiv prognoza
birbaga tesir etdiyini subut edir.
Mayalanmanin  uguru va embrionun
keyfiyyati do bu delesiyalardan tesirlona
bilir. Sperm sayi <1 min/mL olan AZFc
delesiyali pasiyentlorde embrionun
euploidliyi ve canli dogum nisbati asagi
olur, bu isa Klinik idaresetmada olava
yanasmalar taleb edir [34]. Lakin bazi meta-
analizlar, AZFc delesiyasi olan kigilorda
ICSI naticelerinin  fargli ve dayiskan
oldugunu geyd edir, bu da hear pasiyent
ucun ferdilagdiriimis yanasmanin vacibliyini
gOstarir [23].

Noehayat, diagnostik metodlar da bu sahada
inkisaf etmakdadir. Yeni nasil sekanslama
(NGS) ve gPCR arasinda aparilan
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muqayiseli arasdirmalarda NGS-in b2/b3
kimi alt delesiyalari daha ylUksak daqiqlikle
askarladigi, lakin qPCR metodunun bazi

spesifik  bdlgelards ustiin  oldugu
bildirilmisdir [6].
YEKUN

Y xromosomunun AZF bodlgssinda bas
veron mikrodelesiyalar kisi sonsuzlugunun
an ¢ox rast galinen genetik sabablerinden
biri kimi gebul edilmakdadir. ©dabiyyat
melumatlari  bu delesiyalarin tezliyinin
muxtalif cografi regionlarda,
populyasiyalarda ve hetta etnik qruplar
arasinda ciddi dayigkanlik gdsterdiyini
subut edir. Bu dayiskanlik, bir tarafdan
genetik fonun muxtslifliyini, diger tarafdan
ise otraf muhit faktorlarinin ve epigenetik
mexanizmlarin tesirini aks etdire bilar.
Bununla bels, aparilan goxsayl klinik ve
molekulyar-genetik tedqigatlar gostarir ki,
har bir delesiyanin reproduktiv naticeleri
universal xarakter dasimir ve sonsuzlugla
alagesi mutlaq sakilde ganunauygun deyil.
Xususile AZFc bdlgesinde muisahide
olunan delesiyalar daha genis spektrli klinik
fenotiplerle assosiasiya olunur. Bu hallarda
spermatogenez prosesi tamamila
itirlmamis, gisman gorunmus ola bilar ki, bu
da hamin xestelerde spermatozoidlerin
mikro-TESE Usulu ile alds edilmasina
imkan yaradir. Diger terafden, AZFa ve
AZFb bdlgalarindaki mikrodelesiyalar daha
agir klinik naticalera gatirib ¢ixarir va gox
vaxt tam azoospermiya ile musayiat olunur.
Bu fergler  mikrodelesiyalarin  klinik
interpretasiyasinin fardi yanasma taleb
etdiyini bir daha tasdiqlayir.

Genetik testlorin tetbigi burada halledici
shamiyyet kasb edir. Onlar vyalniz
diagnostik vasita kimi deyil, ham da suni
mayalanma prosedurlarinin
planlagsdirimasinda prognostik  marker
rolunu oynayir. AZFc subtiplarinin daqiq
identifikasiyasi ICSI ugur gostericilerinin
prognozlasdiriimasi  baximindan  klinik
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praktikada ahamiyyaetli naticalar verir. Eyni
zamanda genetik konsultasiya prosesi
yalniz xastenin moévcud fertil potensialinin
dayarlandirilmasi ila kifayatloanmir, ham da
mumkun genetik riskloerin ve irsi oturulma
ehtimallarinin avvalceden
muayyanlesdiriimasine xidmat edir. Bu,
cutliklsrin aile planlagdirmasinda daha
malumatl va rasional garar vermasini tamin
edan vacib klinik addimdir.

Notice etibarils, Y xromosomunun AZF
bdlgasinda mikrodelesiyalarin
askarlanmasi va tahlili kisi sonsuzlugunun
etiologiyasinin dyrenilmasinde muhum rol
oynayir. Bu yanagsma ham fardi mualica

strategiyalarinin hazirlanmasi, ham de
reproduktiv secimlerin duzgun
istigamatlendiriimasi baximindan aparici
yer tutur. Golacakda multiomik

yanasmalarin (genomika, transkriptomika,
epigenomika va proteomika) inteqrasiyasi
ve yeni nasil sekanslama texnologiyalarinin
daha genis tatbiqi, sonsuzlugun molekulyar

mexanizmlarinin  daha dearinden basa
dusulmesine  ve  yuksak  daqiqlikli,
fordilosdirilmis klinik gerarlarin

formalasdiriimasina serait yaradacaqdir.
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THE ROLE OF THE Y CHROMOSOME AZF REGION iN MALE INFERTILITY: GENETIC

ALTERATIONS AND CLINICAL IMPLICATIONS

Bayramov Z.!, Ahmadova M.*
1. Elit Central Hospital, Baku, Azerbaijan

E-mail: maya.ahmadova99@gmail.com

Abstract

Male infertility is recognized as an important medical, social, and psychological issue in
reproductive health, with approximately 40-50% of cases attributed to male factors. Among
these, one of the most significant genetic causes is microdeletions in the AZF (Azoospermia
Factor) region located on the long arm of the Y chromosome. Genetic alterations in the AZFa,
AZFb, and AZFc subregions can lead to spermatogenic arrest at different stages, manifesting
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clinically as azoospermia or oligozoospermia. While AZFa and AZFb microdeletions typically
result in irreversible infertility, AZFc microdeletions are associated with a broader clinical
spectrum and may, in some cases, allow the preservation of fertility potential through assisted
reproductive technologies. Moreover, the potential hereditary transmission of AZFc deletions
is of particular significance in reproductive planning and genetic counseling. This article
analyzes the molecular-genetic mechanisms, clinical consequences, and diagnostic role of
microdeletions in the AZF region of the Y chromosome within reproductive practice.

Keywords: Male infertility; Y chromosome; AZF; Microdeletions; Spermatogenesis

POJIb AZF-PETMOHA Y-XPOMOCOMBbI B MY>XXCKOM BECIII1IO4NN: TEHETUYECKUE
N3MEHEHWA U KITMHUWYECKUE NMOCIIELQCTBUA

Batipamos 3.}, Axmedosa M.
1. Onum LeHmpaneHas bonbHuua, baky, AsepbalioxaH

E-mail: maya.ahmadova99@gmail.com

Pe3tome

Myxckoe 6ecnnogme npu3Ha&Tcsa BaXXHOW MeOULMHCKOMW, coumaribHOM U MCUXONOrMyYecKon
npobrnemon B penpoaykTMBHOM 340poBbe, Npu aToM okono 40-50% cnyyaeB 06ycnoBneHbl
MY>XCKUM cpbakTopoMm. Cpean HuX O4HOW M3 Hambonee 3HaYUMbIX FEHETUYECKUX MPUYMH
asnaTca Mukpogeneumm B AZF (Azoospermia Factor) - obnactu, pacnosioKeHHOM Ha
OJIMHHOM nnieye Y-XpoMocoMmbl. ['eHeTuyeckne nameHeHnsa B cybobnactax AZFa, AZFb u
AZFc moryT npyBOoAUTL K OCTaHOBKe criepmaToreHe3a Ha pasHbiX CTagusiX, KIMHUYeCKu
NposABNAACL a3oocnepmMmmen nnu onurosoocnepmuen. Ecnv mukpogeneunn AZFa n AZFb, kak
npaBuno, BbI3biBalOT HeobpaTtnmoe 6ecnnogue, To mukpoaeneumn AZFc cedasaHbl ¢ 6onee
LUMPOKNUM KIMUHUYECKMM CMEKTPOM U B psfe CrnyyvyaeB MOrYT COXpPaHsTb PenpoayKTUBHbIN
noTeHunan npu MUCNosib30BaHUM BCMOMOraTeNibHbIX PEnpOAYKTUMBHLIX TexHosnorun. Kpome
TOro, BO3MOXXHOCTb HacneAcTBeHHOW nepegaydn geneuun AZFc nmeet ocoboe 3HaveHue B
penpoayKTMBHOM MMAaHNPOBAHUN U FEHETUYECKOM KOHCYNbTUpOBaHUW. B gaHHOW cTaTbe
aHanu3npyrTCa MONEKYISAPHO-reHeTUYEeCKME MeXaHU3Mbl, KIUMHWUYeCKne nocrneacteus wu
anarHoctudeckaa ponb Mukpogeneumn AZF-pervoHa Y-XpOMOCOMbI B pPernpoayKTUBHOW
NpaKTuKe.

KnoueBble cnoBa: Myxckoe becnnogue; Y Xpomocoma; AZF; Mukpogeneuuu;
CnepmaTtoreHes
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DIABETIK HEPATOPATIYA $SOKORLI DIABETIN GECIKMIS
AGIRLASMALARININ T9ZAHUR FORMASI KIMI

Talisinskaya M.B., librahimova G.H., Penahova S.R., Sultanova G.M., 28liyeva G.S.

Xulasa

Maqalads diabetik hepatopatiyanin patogenetik mexanizmlari haqgqginda muasir oadebiyyat
malumatlarinin xulasasi taqdim edilmisdir. Diabetik hepatopatiyalar arasinda an genis yayilmis
patologiyaya alkogolsuz yagl garaciyer xastaliyi (Non-alcoholic fatty liver disease - NAFLD) aiddir.
Bu patologiya an cox Il tip sekerli diabet (SD) ve piylonmaden aziyyat ¢okin sexsler arasinda geyd
olunur. NAFLD qaraciyer hiceyralarinda yaglarin ¢ox toplanmasi ila saciyyslanan qaraciyer
xostaliklari qrupudur. Bu qrupa sade steatoz (NAFL), alkoqolsuz steatohepatit (NASH), fibroz, sirroz
aiddir. NAFLD zamani patologiya steatozdan steatohepatita, garaciyar fibrozuna ve sirroza kecs bilir,
naticeds garaciyer catismazligina gader iraliloyir. NAFLD-In inkisafinda PNPLA3 va TM6SF2 genleri
asas rol oynayir. Bu genlerinin mutasiyasi garaciyarda piylarin toplanmasi G¢un fon yaradir. Lipidlarin
haddindan artig cox toplanmasi qaraciyer hlceyralorini zadsleyir. Bu zaman zadeslanmis
hepatositlarden zadalanms ile salagsli molekulyar niimunalar (Damage-Associated Molecular Patterns
— DAMPSs) xaric olur ve sathinde TLR4 reseptorlari olan hiceyrolorloe birlagir. TLR4 reseptorlari ila
birlesan diger molekullara patogenle slageli molekulyar nimunaeler (Pathogen-Associated Molecular
Patterns — PAMPSs) aiddir ve bu molekullar NAFLD zamani bagirsaglardaki bakteriyalardan gana kecgir.
Daha sonra DAMPs va PAMPs molekullari TLR4 reseptorlari ila birlesaerek immun cavabi ise salir ve
kupfer hiceyraslari, neytrofillar, T-limfositler faallagaraq iltihab lehina sitokinler xaric edir. | tip SD
zamani da NAFLD-in inkisaf etmasi hagginda malumatlara rast gslinir. Bu zaman ham gliikoza, ham
da insulin birlikda sterol tenzimlayici elementi baglayan zilal 1¢ (Sterol Regulatory Element-Binding
Protein 1c - SREBP-1c) transkripsiya amilini faallasdinir. REBP-1c lipogenezi idare edan genlarin
ekspresiyasini artirir. Naticade qaraciyerds yagdlarin toplanmasi qaraciyer steatozunun inkisafina
sebab olur. istenilen sebabden hepatositlerin zedslenmasi naticesinde ALT, AST, QQT, LDH  kimi
fermentler gana kecir, bu da qaraciyerin zedslanmasinin gdstericisi kimi giymatlendirilir. Diabetik
hepatopatiyanin parametrlarinin erken askarlanmasi xastaliyin mualicasinin vaxtinda apariimasina ve
Olum riskinin azalmasina zeamin yaradir.

Acar sozler: sokarli diabet (SD), NAFLD, qaraciyar fermentlori

Sehiyya Tagkilatinin malumatina gors,

GIiRIS 2021-ci ilde dinyada sokerli diabet
SD dunyada suretle yayilan, gecikmis xastalarinin sayl 500 milyondan ¢ox olmus
agirlasmalari ile saciyyalenan xastalik olub, ve 2030-cu ilde bu gostaricinin 700
ciddi tibbi-sosial problem yaratmagla milyona ¢atacagi prognozlasdirilir [1, 2]. $D
aktualigini saxlamaqdadir. Umumdiinya dinya ohalisinin texminan 2%-ni ahate
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edan ve metabolizmin butiin ndvlerinin
pozulmasi ile saciyyalanan  xastslikdir.
Sokerli diabet xastaliyi Azerbaycanda da
suratle yayillmaqgdadir [3]. 2024-cu ilds
TOBIB-in tabeliyindeki tibb misssisalerinin
vahid elektron registrinde geydiyyatda olan
sokerli diabet xostelorinin  Umumi sayinin
322,353 nefer oldugu bildirilir. $D takca
yayllma tezliyinin artmasi ve butin hayat
boyu davam etmasi ile deyil, ham da
coxsayll  agirlasmalarin  inkigafi il
saciyyelanan xastalikdir.

SD zamani an ¢ox zadalenan organlardan
biri de qaraciyerdir. Qaraciyar glukoza
homeostazinin  tanzimlanmasinde  rol
oynayan @sas orqganlardan  biridir.
Qaraciyer qglukozani ham glikogenin
parcalanmasi (qglikogenoliz), hem da
glikoneogenez yolu ile hasil edir.
Qaraciyarda glikogen sintezini
aktivlesmasi, glikoneogenez Vo
glikogenolizin isa tormozlanmasi insulin
vasitesile hayata Kkegirilir. Normada
garaciyarda glikozanin hasilati ile onun
organizm  terefinden manimsanilmasi
arasinda balans mévcuddur. Diabet zamani
insulin sekresiyasinin azalmasi ve ya
insuline qars1 rezistentlik yaranmasi
naticasinda qaraciyarde qlikogen sintezinin
aktivlesmasi, glikoneogenez Vo
glikogenolizin ise tormozlanmasi hesabina
davaml hiperqglikemiya yaranir. Yaranmis
davamli hiperglikemiya zamani
hepatositlerda geyri-fermentativ
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glikozillesmanin son  msahsullari (QSM)
toplanaraq huceyradaxili va hlceyraxarici
strukturlarin ~ zadslenmasina,  NADF-In
soviyyesinin  azalmasina, oksidlesdirici
stresin  suUratlonmasine va qglukozanin
sorbitola daha ¢ox ¢evrilmasina sabab olur
[3, 4, 5] SD qaraciyerin  funksional
vaziyystine va natice olaraq laborator
gOstericilera  shamiyyatli deracede tasir
edir. Aparilan tadqgiqat islerinde  SD-h
xostalarin 70%-do  garaciyerde  xronik
xostaliklorin amala galma riskinin yuksek
olmasi haqqinda malumat verilmisdir [6, 7].
Bela hepatopatiyalarin an genis yayilmig
novuna alkoqolsuz yagli qaraciyer
xostaliyi (Non-alcoholic fatty liver disease -
NAFLD) aiddir. Hal-hazirda NAFLD
metabolik disfunksiya ile slagali steatotik
garaciyer xasteliyi (metabolic dysfunction
associated steatotic liver disease - MASLD)
de adlandirihr.  NAFLD garaciyer
hiceyralerinda yaglarin gox toplanmasi ila
saciyysalanan garaciyar  xastaliklori
grupudur. Bu grupa sads steatoz va ya
alkogolsuz yagli qaraciyer (Non-Alcoholic
Fatty Liver - NAFL) zadsleanmamis
hepatositloerda yagdlarin toplanmasi,
alkogolsuz steatohepatit (Non-Alcoholic
Steatohepatitis - NASH) zadelanmisg
hepatositlorda yaglarin toplanmasi, fibroz,
sirroz aiddir. NAFLD zamani patologiya
steatozdan steatohepatito, garaciyar
fibrozuna ve sirroza kecersa, neticada
garaciyer ¢atismazligina qadar iralilayer [8,
9].

NAFLD dinyada ¢ox yayilimig polietioloji bir
xostolikdir. Bu xastealik an ¢ox Il tip sekerli
diabet va piylonmadan oziyyat c¢oeken
soxsler arasinda geyd olunur.
Urbanizasiyanin artmasi ils slagadar gida
gabulunun ve fiziki fealiyyatin dayismasi
naticasinda son illards piylanma, pre-diabet
va Il tip $D suratle yayildigi tgin NAFLD
da daha genis arazini shats edir [10, 11].
NAFLD-In yaranmasinda metabolik
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sindrom, genetik amil, qgeyri-dizgin
gidalanma, oturaq hayat terzi ve s. sababler
rol oynayir. Metabolik sindroma insulina
rezistentlik, hiperinsulinemiya, glikozaya
tolerantligin pozulmasi,
dislipoproteinemiya, hipertrigliseridemiya
va s. aiddir [11, 12, 13].

NAFLD-in inkisafinda 2 genin mutasiyasi asas
rol oynayir: 1) patatine benzar fosfolipaza
domeni dasilyan 3-cu zilal (patatin-like
phospholipase domain-containing protein 3 -
PNPLA3; mutant formasi-1148M) ve 2)
transmembran 6 superailesinin 2-ci Uzvl
(transmembrane 6 superfamily member 2 -
TM6SF2; mutant formasi - E167K). PNPLA3
garaciyarda lipidlerin metabolizminda igtirak
edan =zulallari kodlagdiran gendir. Bu gen
hepatositlorde lipaza kimi faaliyyet gdstaren
proteindir ve garaciyer huceyralarinde yaglar
(trigliseridleri) parcalayaraq onun artiq piyden
"tamizlanmasina" kdmak edir. Bu genin mutant
formasi (1148M) 148-ci mdvgeda izoleysin
amin tursusunun metionin ile avez
olunmasi zaman yaranir va trigliseridlerin
parcalanmasinda istirak edsan fermentin
foaliyyatini azaldir [14, 15]. Natice etibari

ile mutant genin vyadlari pargalamaq
gabiliyyeti itir. Bu da hidrolize meruz
galmayan yaglarin garaciyarda
toplanmasina sebeb olur. Qaraciyerde
trigliseridlerin toplanmasi steatozun

yaranmasi ila naticalonir.

TM6SF2 genin bioloji rolu lipoproteinlarin,
asason cox asagl sixligh lipoproteinlarin
garaciyarden gana dasinmasinda istirak
etmoakdan ibaratdir. Bu genin  mutant
formasi (E167K) 167-ci mévgeds glutamin
tursusunun lizinle avaez olunmasi zamani
yaranir [16, 17]. Bu zaman saglam genin
funksiyasi  pozulur ve  qaraciyerden
lipoproteinlarin xaric olmasi azalir, neaticede
hepatositlorde ¢ox asagi sixhgli lipoproteinlarin
va ftrigliseridlorin saviyyesi artir, ganda ise
azalir. Naticedo yaranan steatoz
steatohepatita, fibroza va sirroza qader
iralileya bilir.
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Xastaliyin patogenezi metabolik
pozgunluglari, iltihabi, oksidlasdirici stressi
va qaraciyar huceyralerinin zadslanmasini
ahate edan murekkab prosesdan ibaratdir.
Organizmda piy ehtiyati artanda insulin
signalinin oturulme  yollarinda yaranan
patologiya insulin rezistentliyine sabab olur
[ 18, 19 ]. insuline rezistentlik yarananda
pankreas adaciglarinin beta huceyrolori
daha cox insulin hasil edir. Bu zaman
lipolizin gisman artmasi naticasinda gqanda
dovr edan serbast yag tursularinin
soviyyesi yuksalir, bu da serbest yag
turgularinin  qaraciyera daha cox
dasinmasina sabab  olur. Naticeds
garaciyerda yag tursularindan
trigliseridlerin sintezi suratlenir va insulina
rezistentlik fonunda qaraciyarda piylarin
toplanmasi daha da artir [20, 21]. Pre-
diabet vea ya diabet zamani qlikoza
garaciyearda trigliserid sintezina sarf olunur.
Cox asagl sixligh lipoproteinlarin
garaciyearda sintezi ve xaric olmasi pozulur,
naticede qgaraciyarda piylarin toplanmasi
artir, oksidlesdirici stres suratlonir va
hepatositler zadalanir. Zadalanmis ve ya
O0lmakda olan hepatositlearden zadalenma
ile alagali molekulyar nimunalar (Damage-
Associated Molecular Patterns - DAMPS)
xaric olur [22, 23]. DAMPs immun sistemina
daxili “tehllika” signali 6tiran endogen
molekullardir.  Bu molekullar NAFLD
zamani steril iltihabin inkisafinda asas rol
oynayirlar ve toxuma zadslenmasindan xabar
verirler [ 24, 25 ]. DAMPs-In tesirinden
anadangalma immunitetin markazi reseptoru
(Toll-like receptor 4 - TLR4) aktivlegir. TLR4-
in aktivlesmasinde rol oynayan molekullara
DAMPs ile yanasi digar molekullar —
patogenle alageali molekulyar numunalar
(Pathogen-Associated Molecular Patterns —
PAMPSs) de aiddir [ 26, 27 ]. PAMPs viruslarda,

bakteriyalarda tapilan molekullar  olub,
organizmds infeksiyanin oldugunu bildirir.
Qaraciyerdeki  prosesin  progressivlosmasi
fonunda  bagirsaglardaki bakteriyalardan
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PAMPs gana daxil olur ve TLR4 reseptorlari ile
birlasir. Demali TLR4 reseptorlarinin
aktivliesmasinde zadslenmis ve ya 6lmakde
olan hepatositlordan xaric olan DAMPs va
bagirsaqglardaki bakteriyalardan gana kegen
PAMPs istirak edir [28, 29]. Bu zaman immun
cavab ise salinir ve kupfer hlceyraleri,
neytrofillor, T-limfositler feallagaraq iltihab
lehina sitokinlar (TNF-a, IL-6, IL-1B) xaric
edilir, naticeds iltihabin slratlenmasi misahida
olunur.

Yuxarida deyilanlero asaslanaraq belo
naticoya gela bilerik ki, PNPLA3 ve
TM6SF2 genlarinin mutasiyasi qaraciyarde
piylerin toplanmasi dg¢lin fon vyaradir.
Toplanmis lipidler hepatositleri zadalayir.
Bu zaman zadslenmis hepatositlorden
DAMPs va bagirsaqlardaki bakteriyalardan
PAMPs xaric olur. Daha sonra DAMPs va
PAMPs molekullari TLR4 reseptorlari ile
birlesir, bununla qaraciyardaki iltihab
prosesi daha da surstlenir. Butin bunlar
steatozun, steatohepatitin, garaciyasr
fibrozunun va sirrozun inkisafina sabab
olur.

Tibbi adabiyyat malumatlarinda Il tip $SD

zamani NAFLD-nin emale galma riski
oldugu kimi, diger sabablardan
(glikogenozlar, hipotiroidizm,

hipogonadizm, hipofiz ¢atismazhgi ve s.)
inkisaf etmis NAFLD Il tip  SD-nin
yaranmasinda  risk  faktoru olaraq
giymatlendirilir.

[ tip SD zamani da NAFLD-In inkisaf etmasi
hagqinda mealumatlara rast  galinir.
Malumdur ki, | tip $SD -nin inkisafinda
autoimmun aqressiya rol oynayir va
piylenma bu tip diabetin patogenezinds
asas sabab hesab olunmur. Lakin | tip SD
xastelori arasinda piylenma va ya artiq ¢aki
hallari nadir hadise deyil. Belo xastalorde
NAFLD-nin yayllmasi piylonma deracaesiila
alagelandirilir [ 30 ]. Nezarastsiz | tip $SD
zamani pozulmus qlukoza ve lipid
mubadilesi NAFLD-nin yaranmasina tasir
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gosterir.  Bela ki, | tip $SD-li xestalerde
ganda glikozanin saviyyasini
normallasdirmaq magqsadile insulin
ekzogen yolla fizioloji dozadan artiq
migdarda daxil edilir. Organizma artiq
dozada daxil olan insulinin tsasirindan
hipoglikemiya yaranir ve bu, lipogenezin
aktivlesmasi va lipolizin inhibe olunmasi ila
musayiat olunur. Lipogenezin suratlonmasi
garaciyar steatozunun yaranmasina toekan
verir. Tam tanzimlenmayen | tip $SD-da
hiperglikemiya tez-tez bas verdiyi Ugun,
garaciyara galan glukozanin miqdari artir.
Bu zaman ham qlukoza, ham da insulin
birikde  sterol tanzimlayici elementi
baglayan zulal 1c (Sterol Regulatory
Element-Binding Protein 1¢ - SREBP-1c)
transkripsiya amilini faallagdirir. SREBP-
1c- transkripsiya amili lipogenezi idare eden
genlarin ekspresiyasini artirir [31, 32, 33] .
Bu zaman asetil-KoA- karboksilaza ve yag

tursusu sintetaza fermentlorinin
foallagsmasi, yag tursularinin —
oksidlagmasinin azalmasi1 musahids olunur.
Neticede qaraciyerde yag tursularinin
haddinden artiq sintezi, trigliseridlerin
toplanmasi garaciyer  steatozunun

inkisafina sabab olur.

| tip SD-Ii, hatta c¢akisi az olan xastelards
da NAFLD inkisaf eds bilir. Bels ki, artiq
gebul edilon  glukoza yag tursularinin
sintezina soarf olunur. Bele xeste usaqlar
glikogen hepatopatiyasinin amala
galmasina daha ¢ox meyilli olurlar. Onlarda
fiziki vo cinsi inkisafin gecikmasi ve s.
simptomlar inkisaf edir.

Hoem I, ham da Il tip $SD zamani yaranan

davamli hiperglikemiyada hepatositlorde
QSM toplanaraq hiceyralarin
zadslonmasina,  oksidlesdirici  stresin
suratlenmasina, naticeds  NAFLD-nin
inkisafina sabab olur.

Hepatositlarin  membraninin tamliginin
pozulmasi naticesinda
alaninaminotransferaza (ALT),
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aspartataminotransferaza (AST), gamma
glutamil transferaza (QQT),
laktatdehidrogenaza (LDH) kimi fermentlar
gana kegir vo ganda onlarin saviyyasi artir,
bu da qaraciyerin  zadalenmasinin
gOstericisi  kimi  qiymatloendirilir.  Bazi
toedqigatgilarin fikrine gora ALT, AST, QQT
-nin saviyyasinin  artmasi diabetik
hepatopatiyanin yaranmasinin  asas
gostaricileri hesab edilir [34]. ALT hiceyre
sitoplazmasinda, AST isa mitoxondrida
olan enzimlardir. ALT osasen qaraciyar
hiaceyralarinda, AST ise ham qaraciyar
hiceyrelarinds, ham da urek, boyrok va
azale hulceyralerinde askarlanir. Qanda
hem ALT, heam da AST-In saviyyalarinin
yuksalmasi garaciyar patologiyalari Ggln
daha saciyyeavidir [35]. Diabetli xastalorda
bu fermentlarin saviyyasi saglam ahalinin
gOstericisi ile muqayisada Ug-dord dafe
yuksokdir. Bazi tedqigatgilarin fikrina gore
SD-h xastalarin birinci daracali
gohumlarinda ALT-In seviyyasinin yuksak
olmasi galecakda diabetik hepatopatiyanin
inkisaf ehtimalini artirir.

QQT qaraciyar, billiar sistem, bdyraklar va

diger organlarin hlceyralerinde olan
fermentdir. $SD zamani ganda QQT
saviyyasinin artmasi garaciyar
disfunksiyasinin markerlori Kimi

giymatlendirilir ve ilkin diagnostik shamiyyat
kasb edir [36]. MUxtalif tadqgigat islarinde
diabetik hepatopatiya riskini azaltmaq tc¢in
QQT seviyyasinin  erkan  skrininqgden
istifade edilir. Aparilan arasdirmalar
gOstarir ki, ganda QQT ile sakarin saviyyasi
arasinda musbat korrelyasiya slagesi var
ve bu, $D-nin agirlasma ehtimalini
prognozlasdirmagq ucun istifads edile bilar .
LDH enerji metabolizminda rol oynayan va
bir nege fraksiyadan ibarat olan fermentdir.
Bu fermentin doérdinci ve besinci
fraksiyalari garaciyar hlceyralarinde olur.
Qanda LDH saviyyasinin yuksalmasi $D-
In agirlagmasinin gOstaricisi kimi
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giymatlendirilir. $SD zamani ganda LDH
aktivliyinin artmasi beta huceyrslarindan
insulinin hasilatinin pozulmasina sabab ola
bilir [37, 38, 39].

Diabetik hepatopatiyanin (steatoz,
steatohepatit ve s.) parametrlarinin erken
agkarlanmasi  xastaliyin mualicesinin
vaxtinda aparilmasina va &lum riskinin
azalmasina zemin yaradir [40].
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DIABETIK HEPATOPATHY AS A MANIFESTATION OF THE LATE COMPLICATIONS OF
DIABETES MELLITUS
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Abstract

The article presents a summary of current literature data on the pathogenic mechanisms of
diabetic hepatopathy. Among diabetic hepatopathies, the most common pathology is non-
alcoholic fatty liver disease (NAFLD). This condition is most frequently observed in individuals
suffering from type 2 diabetes and obesity. NAFLD is a group of liver diseases characterized
by excessive fat accumulation in hepatocytes. This group includes simple steatosis (NAFL),
non-alcoholic steatohepatitis (NASH), fibrosis, and cirrhosis. In NAFLD, the pathology can
progress from steatosis to steatohepatitis, then to liver fibrosis and cirrhosis, ultimately leading
to liver failure. The genes PNPLA3 and TM6SF2 play a major role in the development of
NAFLD. Mutations in these genes create a background that facilitates fat accumulation in the
liver. Excessive accumulation of lipids damages liver cells (hepatocytes). When this damage
occurs, Damage-Associated Molecular Patterns (DAMPs) are released from the iured
hepatocytes and interact with cells that have TLR4 receptors on their surface. Other molecules
that bind to TLR4 receptors include Pathogen-Associated Molecular Patterns (PAMPS), which,
during NAFLD, enter the bloodstream from intestinal bacteria. Subsequently, DAMPs and
PAMPs trigger an immune response. Kupffer cells, neutrophils, and T-lymphocytes become
activated and secrete pro-inflammatory cytokines. There is also evidence suggesting the
development of NAFLD in type | diabetes mellitus (T1DM). In this case, both glucose and
insulin together activate the transcription factor SREBP-1c, which increases the expression of
genes that control lipogenesis. As a result, fat accumulation in the liver leads to the
development of hepatic steatosis. Regardless of the cause, damage to hepatocytes results in
the release of enzymes such as ALT, AST, GGT, and LDH into the blood, which are considered
indicators of liver damage. Early detection of diabetic hepatopathy parameters allows for timely
treatment and reduces the risk of mortality.

Key words: diabetes mellitus (DM), NAFLD, liver enzymes
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Pe3tome

B craTbe npeacTtaBneHO KpaTKOe W3NOXeHWe COBPEeMEHHbIX nuTepaTypHbIX AaHHbIX O
naTtoreHeTM4Yecknx MexaHuamax pguabetmyeckon renatonatmn. Cpean amnabeTnyeckux
renatonaTum Handonee pacnpPoCTPaHEHHOW NaToNornen ABnNseTcs HeankoronbHas XupoBas
6onesHb nedveHn (NAFLD). 3To cocTosiHMe Yalle Bcero HabngaeTcs y noaen, cTpagatroLmnx
caxapHbiM anabetom 2 tuna u oxumpeHnem. NAFLD — ato rpynna 3aboneBaHui nedeHn,
XapaKTepU3yoLLMXCS Ype3MepPHbIM HaKOMIEHMEM XMPOB B KneTkax nevyeHn. K atom rpynne
oTHocsaTcs: npocton cteaTto3 (NAFL), HeankoronbHbin cteatorenatnt (NASH), dnbpos n
umppo3 neyeHn. lpn NAFLD 3aboneBaHne MOXeT nporpeccMpoBatb OT CTeaTo3a K
cTteatorenaTuty, 3ateM K unbposy neyeHn n LUMppo3y, YTO B KOHEHYHOM UTOre NPUBOAUT K
nevyeHo4yHon HegoctaTouHOCTU. 'eHbl PNPLA3 1 TMG6SF2 mnrpatoT BaXkHyt0 pofnb B pasBuTum
NAFLD. MyTtauuu B 9TUX reHax cosgaroT npegpacnonararoimn oH ANA HAKOMNMEHNA XXUPOB
B NevYeHn. YpeamepHoe HakonneHne NMNUaoB NOBPeXAaET KNeTKn nedeHn (renatoumtbl). [Npu
noBpeXaeHnn n3 renaTounToB BbICBOBOXAAlOTCS MOMEKYNSpHbIE obpasupl,
accoummpoBaHHble ¢ nospexaeHnem (DAMPSs), KoTopble B3aMMOAEWCTBYIOT C KIeTKaMu,
MMerLWnMM Ha CcBoen noBepxHocTM peuentopbl TLR4. K gpyrum  monekynam,
ceBaAsbiBalowmMca ¢ peuentopamm  TLR4, oTHocaTcs  MonekynsdpHble  o6pasupl,
accoummnpoBaHHble ¢ natoreHamu (PAMPSs), kotopble npu NAFLD nonagatwT B KpoBb ©3
KuweyHblx 6aktepun. B panbHeriwem DAMPs n PAMPs 3anyckalOT MMMYHHbIA OTBET:
akTuBupytoTca knetkn Kyndgpepa, HeuTpodunbl n  T-nuM@ouuUTbl, KOTOpble HaYnHAOT
BblAENATb NPOTMBOBOCMANUTENbHbIE LUTOKUHBI. Takke MMEITCH AaHHble, yKasbiBatoLne Ha
passutne NAFLD npu caxapHom gmabete | Tuna. B atom cnydae rnoko3a M UHCYNWUH
COBMECTHO aKTUBUPYHOT TpaHCKpUNUuoHHbIN daktop SREBP-1c, koTopbii ycunusaeT
9KCNpecculo reHoB, oTBeYaloLWMX 3a nunoreHes. B peaynbtate 3TOro B Ne4YeH nNpomcxoant
HaKonneHue Xxupa, YTo NPUBOAUT K Pa3BUTUIO CTeaTo3a NeyYeHu.

He3aBnCMMO OT MpUYUHLI, NOBPEXAeHWe renaTtoumToB MNPUBOAUT K MonagaHuio B KPOBb
depmeHToB, Takmx kak AJIT, ACT, ITT wn JIOI, KoTopble cuyuTalTCA MoKasaTensimMu
noBpexaeHuss nedeHn. PaHHee BbIsiBNEHWE napamMeTpoB AnabeTnyeckon renatonatum
NO3BONSIET CBOEBPEMEHHO Ha4YaTb NEYEHNE U CHXKAET PUCK CMEPTHOCTM.

KnroueBble cnoBa: caxapHbii agnabdet (CL1), NAFLD, dhepmeHTbl neyeHu
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QiDA BORUSU VO MOD®NIN VARIKOZ VENALARININ ENDOSKOPIK
MUALICOSIND® Bizim TOCRUB®MIiz

Rzayev T.M.%, Xidirova N.M. 1

Xulasa

Varikoz ganaxmalar Ust qastrointestinal ganaxmalarin 10%-i taskil edir. Varikoz gqanaxmalarin mualicesi
mirakkabdir, bezi hallarda tekrar qanaxmalarla muisahids olunur, hatta letalligla naticalanir. Terapevtik
(endoskopik) midaxile olunmadiqda ilk 6 hefte arzinde tekrar ganaxma(lar) bas verir. Mada varikozlari (MV)
ezofageal varikozlarla (EV) miqayisede daha az (20%) rast golinir. Portal hipertenziyali (PH) xastalarin 4-65%-
da MVu diagnozu goyuldugdan 2 il erzinde ganaxma bas verir. MV diagnozu daha ciddidir, intensiv ganaxma va
agirlasma riskine malikdir. Ona gére de MV-dan ganaxmanin optimal mualicasi prosesi daim arasdirilr.

Son illerin adebiyyatlarinda Qastroezofageal varikozlar (QEV) zamani EV-larda band ligasiyasi, MV optimal
Obliterasiyaedici derman maddalarinin (toxuma yapisdiricilari) - N-butil-sianoakrilatin (Glubran-2) endoskopik
toetbigi azinvaziv ve optimal mualice tsulu hesab edilir.

QEV mansgali ganaxmalar zamani endoskopik taktikanin segilmasi, ganaxmanin lokalizasiyandan asili olaraq ilk
ndvbadas hansi varikoza ve ne zaman mudaxile olunmasi masalalerinin dyranilmasindan ibaratdir.

QEV-dan Ust gastrointestinal ganaxma ile 116 xastads band ligasiyasi ve Glubran-2 inyeksiyasi ilo endoskopik
mualicesi apariimigdir. Xastaler 3 grupa ayrilmisdir: | qrup - ganaxan EV ve ganaxma riskli MV- 55; Il qrup -
ganaxma riskli EV va ganaxan MV — 24; Ill grup- qanaxma riskli EV ve MV - 37 xasta. Bu xastaloerde takrar
ganaxma(lar), agirlasma(lar) ve optimal sklerozlagsma muddati dyrenilmisdir.

Qruplarda orta yas 59.8+9.6, K/Q nisbati 70/46, orta miisahide muddati 409.6+202.3 giin tagkil etmisdir. | grupda
EV-in ligasiyasindan sonra ganaxma riskli MV xastelerde ganaxma daha ¢ox rast galmisdir — 14-33.3%. Bu
xastalarde EV baglandiqgdan sonra portal tezyiq artaraq MV cirilmasi ve takrar ganaxma(lar)ya sabab olmusdur.
| grupda 7 xastadsa 1 hafte arzinde MV-dan ganaxmaya gdre MV obliterasiya edilmisdir, 2 xastade ganaxmaya
endoskopik nazarat mimkin olmadigi tglin TiPS-a géndarilmisdir. Il grupun 14 xastasinde MV-in obliterasiyasi
va EV-In band ligasiyasi eynimomentli icra edilmisdir.

Yekun:

1. Qidaborusu ve mada varikozlari tibbda genis yayilmis problem olub, Ust gastrointestinal ganaxmalarda élimin
asas sabablarindan biri hesab edilir.

2. Qanaxma zamani lokalizasiyasindan asili olmayaraq ilk ndvbada manbaya endoskopik midaxile olunmalidir.
3. Qidaborusu varikozlarinda band ligasiyasi, Mada varikozlarinda ise toxuma yapisdiricisi ile obliterasiya an
optimal Usul hesab olunur.

4. Qanayan mads varikozlari ile yanagi EV-da da ganaxma riski varsa, eyni momentds onlara da mudaxila
olunmasi tévsiyya edilir.

5. EV- dan ganaxmalar zamani MV-na mudaxils edilmir, ¢cinki bu zaman baglanan EV-dan tekrari ganaxma riski
artmis olur.

Acar sozlar: portal hipertenziya; ezofageal varikozlar; mada varikozlari; sianoakrilat; band ligasiyasi
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unless indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and
your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly
from the copyright holder. To view a copy of thislicence, visit http://creativecommons.org/licenses/by/4.0/.
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Varikoz ganaxmalar yuxari qastrointestinal
ganaxmalarin 10%-i teskil edir. Sirrozlu
xostaler arasinda portal hipertenziyada
varikozlardan ganaxmaya zamani 6lum 10-
30%-o ¢atir [1, 6, 7]. Mada varikozlari (MV)
ezofageal varikozlarla (EV) miuiqayiseds
daha az rast galir. PH xastalarin 20%-den
coxunda muayyan edilir [1, 13, 16]. MV olan
xastoalarin 25%-i qanaxma ile agirlagir. Belo
ki, MV-dan ganaxma hadiseleri az rast
galinse de ganaxma daha intensiv olur va
letalliq seviyyesi xeyli yuksakdir. MV-dan
ganaxmalarin optimal mualicasina
farmakoloji maddalarle mualica, azinvaziv
endoskopik va radioloji mudaxilaler aiddir
[15, 22].

Qanaxan varikozlarin endoskopik mualice
usulalrina:

1. band liqasiyasi — EV-dan ganaxma
zamani standart mualice secimidir, MV-dan
ganaxmaya nazarat Ucln iss mahdud
istifada olunur. Bir nege  xests
teqdimatlarinin naticalerine  gdre band
ligasiyasi izole mads varikozlarindan (iMV)
ganaxmalar zamani tahlikesiz va effektli
mialice metodudur [5, 10, 12, 19]. MV-dan
ganaxma  zamani band ligasiyasi
skleroterapiya mumkin olmadiqda
alternativ metod kimi istifada edila biler.
QEV-I (gastroezofageal varikozlar)
ganaxmalarinda isa ilk olarag endoskopik
band ligasiyas! (qida borusu varikozlarinin
baglanmasi) edilmalidir [1, 4, 19].

Yazigma ligiin alage:

IRzayev T.M., IXidirova N.M.

1. Azarbaycan Tibb Universiteti, | carrahi xastsliklor
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2. MV-nin obliterasiyasi - N-butil-2-
syanoacrilat (Histoacryl) ve ya izobutil-2-
cyanoacrylate (bucrylate) tipli
sklerozlasdiricic  derman  maddalarinin
varikoz venalarin manfazina injeksiyasi
yolu ile yeridilir. ilk defe Soehendra et al.
2008-ci ilde MV-in mualicasinda
endoskopik toxuma yapisdiricilar istifada
etdiklorini gostermisler [2, 5, 8, 20]. Hemin
vaxtdan cyanoacrylat kaskin MV
ganaxmalarinin dayandiriilmasi Usulu Kimi
tadriceon genis yayllmaga baslamisdir.
Cyanoacrilat ils ilkin hemostaz an az 90%,
tokrar ganaxma 22-37%-dir [22]. Yuksak
hararat, gqarin agrilari va Umumi rahatsizliq
madae varikozlarinin obliterasiyasi (MVO) ila
alagali Umumi fesadlardir.  Sistemik
tromboemboliya daha tahlikali
agirlasmadir. Sonucu serebral, pulmonar,
portal ven va splenik infarkt kimi tesaduf
edir [8, 16, 24].

MATERIAL V® METODLAR
2014-2025-cu iller arasinda Azarbaycan
Tibb Universitetinin Terapevtik ve Carrahi
klinikalarina varikoz mengali ganaxma ile
520 xaste daxil olmusdur. QEV olan 116
xastanin endoskopik maalicasinin naticalari
arasdirilmisdir. Tacili endoskopiya edilmis
(lk 12 saat) ve endoskopik mualice
metodlari kimi ezofaqus varikozlarinin
baglanmasi (EVB) ve MVO vyerina
yetirilmigdir. Endoskopiyadan sonra Sarin
tosnifatina gora xastelor gruplara
ayrilmigdir. Sarin tasnifatina uygun olaraq
QEV-I ve QEV-II varikozlardan ganaxmanin

birincili  va ikincili  profilaktikasi  ve
mualicaesinda endoskopik taktika
dayerlandirilmisdir.  Xastalerin  Umumi

xarakteristikasi haqqinda malumat cadval
1-do gostarilib.

Meade varikozlarinin klassifikasiyasi ve
daracesi Sarin ve Hasizum tesnifatlarinda
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tosvir edilmisdir. Qida borusu
varikozlarinda ise daha c¢cox Westaby ve
Yapon klassifikasiyasindan istifade edilir
[14;21]

Sarin tasnifati:

- QEV-I- kicik ayriliyo gadar davam edan
gida borusu varikozlari

- QEV-II- gida borusu va fundal varikozlar
boyik ayrilik boyu davam edir

- IQV-I- kardiyada fundal varikozlarin varlig

- [QV-II- ektopik meads ve duodenal
varikozlar

Hasizum tesnifati:

Formasi:  Turtuoz (qivrimvari)  (F1),

Nodulyar (F2), Sisebanzar (F3)
Lokalizasiyasi: ©On, arxa divarda, Kigik,
boyik ayrilik ve fundal hissade
Reng: qirmizi, ag ve nazik divarh
varikozlarda qirmizi reng lakesi
Westaby (Qida borusu _varikozlarinin)
tosnifati:

|. dereca - Varikoz mukoza altindan
gabarir, lakin hava verdikda itir

Il. daraca - Varikoz manfazin 50%-dan
az hissasini tutur

lll. daraca - Varikoz manfezin 50%-dan
¢cox hissesini tutur ve bir-birine birlesmis
sokilda gorunur
QEV (qastroezofageal varikozlar) zamani

ganaxma asagidaki meyarlarla
giymatlendirildi:
1.Kliniki ganaxma alamatlari

(hematomezis, melena, gahve xilti qusma
va ya hematoxeziya).

TUUSavA AUOTYAE
10

Sakil 1.QB varikozlar: (ITT daraca)
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2. Endoskopik goruntids - siringa va ya
sizinti saklinde ganaxma, qan laxtasi, ag
loke igarsleri ve ya varikozlar Uzerinda
eroziyalar.

3. Uzerinda qirmizi rengli isaralar (red spot)
olan F3 varikozlar ganaxma manbayina
subha yaradir

Varikozlardan ganaxma riski bu alamatlerle
- qirmizi leka, ag lsake, varikoz Uzerinde
eroziya, tumurcug Vve S. @8sasan
giymatlendirilir.

Varikozlarin mualicasi tc¢un Pentax (EPK
5000) video qastroskopundan, QB (Qida

borusu) varikozlarinin ~ endoskopik
baglanmasi (band liqasiya) agun
Speedband Superview Super 7™

Multiple Band Ligatorundan ve fundal
varikozlarin sklerozlasdirilmasi Ggun ise N-
butil-2-syanoacrilat (Histoacryl) ve ya
izobutil-2- cyanoacrylate (bucrylate)
bioloji yapisdiricidan istifade edilmisdir.
Diagnostik endoskopiyadan avval
vazoaktiv dermanlarla mualice (terlipressin
ve ya somatostatin analoglari) baslanilir.
Bltin xastalarde antibiotik profilaktikasi
(Cephotaxime 1g / gun ve ya Norfloxacin
400 mg / gun i.v.) aparilr.

Xastalor 3 qrupa boélundb: | grup - ganayan
EV ve ganaxma riski olan MV- 55 xasts; Il
grup - ganaxma riskli EV ve ganayan MV
olan — 24 xests; Il grup - ganaxma riskli EV
va MV olan - 37 xeste. EV band ligasiya
olunmus (sakil 1 ve gokil 2) va mads
varikozlari  toxuma yapisdiricilar ile
obliterasiya edilmisdir (sakil 3 vo sakil 4).

Sex: Ager

D.0_B.:
26/12/2021

13:19:45

Sokil  2.Endoskopik  band

olunmus QB varikozlari.

ligasiyasi
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Sokil 4. Fundal varikozun manfazins
sklerozlasdiric1 maddoanin yeridilmasi

Sokil 3.Qanaxma olan fundal varikoz

Cadval 1. Xastalarin imumi xarakteristikasi

Gostericilar I grup (n-55) I gqrup (n-24) | 1l grup (n-37) p

Yas (iller) 58.65+ 8.32 62.3+11.2 56+9.7 0.41
Cins (K/Q) 34/21 15/9 21/16 0.86
Child tesnifati(A, B, C) 32/13/10 14/6/4 20/11/6 0.25

MV tipi

QEV I n (%) 42 (76.3) 19 (79.1) 29 (79.4) 0.87
QEV Il (n%) 13 (23.6) 5(20.8) 8 (21.6) -

Etiologiya (viral/alkohol/diger) | 31/15/9 13/9/2 22/9/6 0.43
Hemoqlobin (g/dl) 9.8+2.2 10.1+1.8 9.1+1.5 0.14
Portal vena trombozu n (%) 10 (18,2) 5 (20,8) 8 (21,8) 0.62
Misahide muddati (gunlar) 402.5+215.2 407.3+220.2 419+210.1 0.77

Prosedura  retrofleksiya  vaziyystinda
Pentax EPK-i7010 endoskopu ils icra edildi.
Obliterasiya maqsadi ila N-butil-sianoakrilat
- Glubran-2 ( GEM S.r.l italiya ) istifade
edildi. Aktiv ganaxmasi ve ya ganaxma
alamati olan varikozun manfazina 0.5 ml
Glubran-2, ardinca ise steril su inyeksiya
edildi. inyeksiya Ggiin 23 - 6lcili birdsfalik
iyne (EIS 01943.Top Co.) istifade edilir.
inyeksiyadan sonra iyne endoskopla birge
cixarilir vo alsta zerar yetirmemasi Ugln
iynanin ucu kasilir ve xaric edilir. Ezofageal
varikozlarin liqasiyasi zamani isa haer
seansda 6 band (Boston) atilir. ©vvalce
ganayan va g¢ganaxma alamatlari olan
damar baglanilir, daha sonra isa boyuk
varikozlara band atildi. Yuxaridakilari

nazara alaraq biz xestalerimizde (QEV-I va
QEV-II) har iki metodu kombina olaraq va
tok-tak istifade etmisik, prosedur zamani
hec bir texniki ¢atinliys rast gelmamisik (1
halda sshv olaraq proserdurdan sonra
skleroterapiya iynasi endoskopun
manfazindan gixariimig ve biopsiya kanali
toxuma yapigdiricisi ile tixanmigdir).

ilkin midaxileden 3-4 hafte sonra xastelar
tokrar endoskopiya edilir. Bu zaman
gOsterise gore EV va ya MV mivafiq
mudaxile aparilir. oger mudaxile
olunmazsa bu xastaler grafikle daimi
mugahidays alinir. Mduadaxileden sonra
tokrar ganaxma olarsa  endoskopik
mudaxile olunur. Hb 9 g/dl, hematokrit 21%-
dan az olarsa, hemotransfuziya, xasteslarin
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har birine ganaxmanin Il-li profilaktikasi
dcun muovafig sxemla geyri-selektiv b-
blokatorlar (propranolol) tayin edilir.

NOTIiC®

Bu tedqigat zamani | qrup xastelerde EV
ganaxmasi olan ve MV F3 olan 55 xasteda
avval EV band ligasiya edilmig sonra isa (3-
4 hefts) MV obliterasiya olunmusdur. 6
xoestada 1 hafts arzinde MV-dan ganaxma
oldugu Ggun MV obliterasiya edilmisdir, 2
xastade ganaxmaya nazaret etmak
mimkin  olmadigi  Uglin  TiPS-s
gondarilmisgdir.

Il grupda 24 xasteds ganayan MV ve
Uzearinde ganaxma slamsatleri (qirmizi lake,
ag |leks, varikoz (zerinde eroziya,
tumurcug) olan Ill derece EV qeyd
edilmisdir. 14 xastede MV obliterasiyasi va
EV band ligasiyasi eyni momentli icra
edilmisdir. Qalan 10 xesteda avvalce MV
obliterasiya edilmig, sonraki 3-4 hafte
arzinde EV-larin endoskopik baglanmasi
yerina yetiriimisdir.

Azarbaycan Tibb Universitetinin Jurnal
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lIl grupda 34 xastede endoskopik muayina
zamani ganaxma dayanmis va bu zaman
ganaxmanin yerini tam daqiglasdirmak
mudmkuin olmamisdir. Har iki (gida borusu
ve madada) varikozlar Gzerinde ganaxma
alamatleri olmusdur. Bu qrupda olan
xostalorde  6nce  made  varikozlari
obliterasiya edildikdan sonra eyni seansda
EV-da elastik healgalarle baglanmigdir. Bu
grupda endoskopik mualice profilaktik
magsadla yerina yetirilmigdir.

Qruplarda endoskopik mualicanin naticalari
hagginda melumat cadval 2-do aksini
tapmisdir.

Takrar ganaxma an c¢ox Il grupda - 33.3%
rast gelinmigdir. Digar qruplarda basqa
gOstericilar arasinda shamiyyatli statistik
forg geyd edilmamisdir.

Batln gruplar yas, cins, PH-nin etiologiyasi
arasinda ferg olmamisdir. Qruplarda
varikozlarin 6lglsu ve ganaxma alamatleri
endoskopik olaraq dayarlendirilmigdir.

Cadval 2. Qruplarda endoskopik mualicenin naticalari

Gostericilar I grup (n-55) Il grup (n-24) ll grup (n-37) P
Kaskin ganaxmaya nazaret | 51 (92.7) 23 (95.8) 31 (83.8) 0.42
n (%)

Toekrari ganaxma n (%) 6 (11.9) 8 (33.3) 5 (13.5) 0.03

Varikozlarin aradan | 49 (88.1) 17 (70.8) 30 (81.1) 0.35

qalxmasi (eradikasiyasi) n

(%)

Eradikasiya muddati (ginler) | 80.4+15.3 90.5+22.4 85.3+18.2 0.21

Tokrar amalagalma n (%) 21 (38.2) 6 (25.5) 9 (24.3) 0.32
Stasionarda xastalerde musahida olunan agirlagsmalar cadval 3-da gostarilmigdir.
Cadval 3. Xastalarda rast galinan agirlagmalar haqqinda malumat

Adirlagsmalar I grup (n-42) Il grup (n-18) Il grup (n-23)

Plevrit 5 2 1

Post ligasiyon xoralasma 6 3 5

Spontan bakterial peritonit 4 - 2

Pnevmoniya 3 1 1

3

7




Rzayev T.M., Xidirova N.M. ATU Jurnali (2025) 02:04 Azarbaycan Tibb Universitetinin Jurnal
2025
Assit 12 6 8
Ensefalopatiya 7 2 3
MUZAKIR® midaxileni  gatinlesdirir. Ona gbére da
Arasdirmamizin maqgsadi gida borusu va ganaxma riskli QEV-da ©6nce mada

madada eyni anda varikoz genislonmis
venalara rast galinirse hansi taktika
secilmali va ilkin olaraq hansi nahiyyadaki
varikoz vena sklerozlasdiriimalidir.
Odabiyyat malumatlarina sesasen EV-da
varikoz venalarin baglanmasi, mada
varikozlarinda ise venalarin toxuma
yapisdiricilari ilo skleroterapiyasi
arasdirimis ve ilkin secim (optimal) olaraq
gabul edilmisdir [5, 13]. Bu metodlar va
onlarin agirlagsmalari ayri — ayriliqda kifayat
gadar arasdiriimisdir. Lakin birlikde rast
gsalinirse, hansi taktikanin segilmasi konkret
olaraq gOsterimemis ve bu mdvzu
haqqinda eadsbiyyatda cox az malumat
vardir.

Mada varikozlarindan ganaxma ciddi olub,
agirlasma va letalliq riski ¢gox yuksoakdir.
Bazi muslliflerin ise ezofaqgeal varikozlari
bagladigdan ve ya obliterasiya etdikden
sonra madadas varikoz venalarin yaranmasi

ve ya modvcud venalarin  (I-Il deracs)
boyuysrek ganaxma  menbayi olmasi
haqqinda mealumatlari vardir [8]. 10%

xastede EV baglanildigdan sonra MV
meydana galmisdir [6]. Bizim goxsi
tocribamizde do eyni situasiyaya rast
galinmigdir. Qanayan EV band
liqasiyasindan sonra madanin endoskopik
miayinasi ve har hansi bir mudaxile tekrari
ganaxma riskini artirir [18, 23]. Beynalxalq
protokollara asasan takrari muayineni 3-4
haftaden sonra apaririq.

Bazi musllifler QEV olan xastalerde EV
band liqasiyasindan sonra ilk dovrlarde
mada varikoziarindan ganaxmanin
meydana ¢ixmasi haqqinda mealumat verir
[9, 10]. Bu ise novbsti endoskopik

varikozlarinin obliterasiyasi, sonra ise EV-
In baglanmasi tovsiyye olunur [5, 11]. Mada
varikozlarinin obliterasiyasindan sonra EV
ganaxma riski varsa, profilaktik olaraq eyni
anda endoskopik band liqasiyasi maqsada
uygundur.

Mada varikozlarinin endoskopik mualicasi
¢atin va riskli bir invaziv metoddur. Bels ki,
skleroterapiya prosedurasi zamani texniki
¢atinliklarla yanasi, proseduradan sonra
madsa xorasi, perforasiya ve takrar
ganaxma (37-53%) kimi cox ciddi
agirlasmalara rast galinir. Mualliflar gosterir
ki, MV-da sianoakril ile davamli hemostaz ~
90% toskil edir, takrar ganaxma riski ise 22-

37%-dir. Band liqasiyasi mada
varikozlarinda  texniki ¢ox  ¢atindir,
retrofleksiya vaziyyetinda fundal

varikozlarin baglanmasi demak olar ki,
mumkun deyil [3, 5, 12]. Ancaq QEV-I
varikozlarda bazi hallarda kardiyada
baglanmasi mumkuin ola bilir. 8gar varikoz
venanin Uzari xoralasibsa, band ligasiyasi
zamani onun kardiyada baglanmasi ¢ox

riskli olub, cirnlmasi zamani profuz
ganaxma geyd edilir.

Ezofaqeal varikozlarin profilaktika ve
mualicesinde ilk sirada band ligasiyasi
durur. Tokrar ganaxmalarin

profilaktikasinda ¢ox effektiv Usuldur. Belo
ki, beazi mauallifler ganaxmalar zamani
hemostazin 83-100% oldugunu qeyd edir
[17, 23]. Bir ne¢ca qrup musalliflar ise band
liqasiyasi ilo skleroterapiyani kombinasiya
etmayi taklif edir (1-9 seans ligasiya + 1%
polidocanol inyeksiyasi). Lakin prosedur
murakkab olub, agdirlasma riski ylksak ve
aparilma muaddati uzundur [20, 24].
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MV-dan ganaxmalarin profilaktikasi Ggun
tokbasina b-blokatorlarin istifadasi
ahamiyyetli deyil. Lakin MVO-si ile b-
blokatorlarin birgs istifadesi daha yaxsi
naticaler alde etmays yardimgi olur.
YEKUN

1. Qidaborusu ve made varikozlari tibbdes
genis yayllmis problem olub, Ust
gastrointestinal ganaxmalarda 6lUmin
asas sabablarindan biri hesab edilir.

2. Qanaxma zamani lokalizasiyasindan
asil olmayarag ilk ndévbade manbaya
endoskopik mudaxila olunmahdir.

3. Qidaborusu varikozlarinda band
ligasiyasi, Made varikozlarinda ise toxuma
yapisdiricisi ila obliterasiya an optimal tsul
hesab olunur.

4. Qanayan mada varikozlari ile yanagi EV-
da da ganaxma riski varsa, eyni momentda
onlara da mudaxila olunmasi tovsiyys edilir.
5. EV-dan qanaxmalar zamani MV-na
midaxile edilmir, ¢ginki bu zaman baglanan
EV-dan takrari ganaxma riski artmis olur.
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in-hospital mortality from acute variceal

OUR EXPERIENCE IN ENDOSCOPIC TREATMENT OF ESOPHAGEAL AND GASTRIC
VARICOSE VEINS

Rzayev T.M., Khidirova N.M.
Azerbaijan Medical University, 1st Surgical disease Department, Baku, Azerbaijan

Abstract

Variceal bleeding accounts for 10% of all bleeding from the upper gastrointestinal tract.
Treatment of variceal bleeding is difficult, in some cases there is a recurrence of bleeding, up
to lethal outcome. In the absence of therapeutic (endoscopic) intervention, recurrence of
bleeding(s) occurs within the first 6 weeks. Gastric varices (GV) are less common (20%) than
esophageal varices (EV). Bleeding occurs in 4-65% of patients with portal hypertension (PH)
within 2 years of diagnosis. The diagnosis of EV is more serious, with a risk of intense bleeding
and complications. Therefore, the optimal treatment process for GV bleeding is constantly
being improved. In recent years, the literature recommends band ligation for esophageal
varices in gastro-esophageal bleeding (GEB), and in GV, endoscopic application of optimal
obliterating agents (tissue adhesives) - N-butyl cyanoacrylate (Glubran-2) is considered as a
minimal-invasive and optimal method of treatment.

The choice of endoscopic tactics in bleeding of varicose genesis is to study which varicose
veins and when to intervene first, depending on the localization of bleeding.

Endoscopic treatment with band ligation and Glubran-2 injection was performed in 116
patients with bleeding from the upper gastrointestinal tract. Patients were divided into 3
groups: Group | - bleeding from the EV and risk of bleeding from the GV - 55; Group Il - EV
with risk of bleeding and bleeding from the GV - 24; Group Il - EV and GV with risk of bleeding
- 37 patients. Recurrence(s) of bleeding, complications and optimal timing of sclerosing were
studied in these patients.
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The mean age in the groups was 59.8 + 9.6, the M:W ratio was 70:46, and the mean follow-
up period was 409.6 + 202.3 days. In group |, bleeding was more common in patients with GV
at risk of bleeding after EV ligation, 14-33.3%. In these patients, portal pressure increased
after EV ligation, and due to hypertension, rupture occurred and recurrent GV bleeding(s)
occurred. In group I, the GV was obliterated within 1 week due to GV bleeding in 7 patients,
and in 2 patients endoscopic control of bleeding was not possible and they were referred for
TIPS. In 14 patients in group Il, GV obliteration and EV band ligation were performed
simultaneously. In 10 patients, GV obliteration was performed first, followed by EV band-
ligation over the next 3-4 weeks. In group Ill, GV obliteration was performed first, and the EV
were ligated with elastic rings in the same session. Complications such as pleurisy, post
ligation ulceration, spontaneous bacterial peritonitis, pneumonia, ascites and encephalopathy
were observed in all groups.

Conclusion:

1. Esophageal and gastric varices are a common problem in medicine and are considered one
of the major causes of death in upper gastrointestinal bleeding.

2. Regardless of the localization of bleeding, endoscopic intervention should be performed
primarily at the site of bleeding.

3. Band ligation is considered the best method for esophageal varices and tissue glue
obliteration for gastric varices.

4. If there is a risk of bleeding from esophageal and gastric varices, it is recommended to
perform the intervention at the same time.

5. When bleeding from the esophageal veins, gastric vein ligation is not performed, because
at this time the risk of recurrent bleeding from the ligated esophageal veins increases.

Keywords: portal hypertension; esophageal varices; gastric varices; cyanoacrylate; ligation

HALL OMNbIT SHAOCKOIMUYECKOIO NEYEHUA BAPUKO3HOIO PACLULUPEHUA BEH
NMALWLEBOOA U XENYOKA

P3aee T.M., XbiObiposa H.M.
AzepbalidxaHckull MeOUUUHCKUU yHusepcumem, Kaghedpa xupypaudeckux 6onesHeu 1,
baky, AsepbaldxaH

Pe3rome.

Bapuko3sHoe kposomedeHue cocmasnsgem 10% om ecex KpogsomeyeHul U3 B6epXHUX
omdesiogs  XesfyO04YHO-KUWEYHo20 mpakma. JleyeHue 8apuKO3HO20 KPOBOMEYEHUS
3ampyOHUMesibHO, 8 HEKOMOPALIX criydasix Habrrodaemcs peyudus Kpo8omMeyYeHuUs, 8rniomab
00 nemarnbHo20 ucxola. [lpu omcymcmeuu mepanesmuyecko2o (9HOOCKOMUYECKO20)
emMewamernbcmea peuyudus Kpogsome4yeHusi(uti) eo3HUKaem(rom) &8 medyeHue nepsbix 6
HeOlernb. Bapuko3Hoe pacwupeHue eeH xerlyoka (B)XX) ecmpeuaemcsi pexe (20%), 4yem
8apUKO3HOe pacwupeHue eeH nuwesoda (Bl1). KposomeyeHue 603Hukaem y 4-65%
nayueHmos c ropmarsbHou aunepmeH3ued (1) 8 meyeHue 2 nem rocre MocmMaHoO8KU
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OuazHo3a. [uacHo3 BXX 6ornee cepbe3eH, umMeem PuCK UHMEHCUBHO20 KPOBOMEYEHUS U
ocroxHeHud. lNoamomy onmumaribHbIU MPOoUecc fiedeHUs1 KpogomedeHusi u3 BXK nocmosiHHO
cosepweHcmgyemcsi. B nocnedHue 200bl 8 niumepamype rpu 2acmpo-33oghazeasibHbiX
kposomeueHusix (F'GK) pekomeHOyemcs 6aHO-nu2ayus rnpu 8apUKO3HOM paclWiupeHuU 8eH
nuweesoda, a npu BXX aHOOCKonu4yeckoe MpuMeHeHUe onmumarsbHbIXx o0brumepupyrouux
npenapamos (mKkaHesbIx Krees) - N-6ymurnuyuaHoakpunama (Fny6paHa-2)
paccmampusaemcsi Kak MasiouHeal3U8HbIU U ornmumarsibHbIl Memoo f1e4YeHUs.

Bbi160p aHAOCKOMuU4YecKoU makmuku rpu Kpo8omeYeHUsIX 8apUKO3HO20 2eHe3a 3aK/o4aemcs
8 U3y4YeHUU mo20, Kakue 6eHbl 8apUKO3HO pacwupeHbl U kKozla criedyem rposooums
emMelwamersibcmea 8 riepeyro o4epeodb, 8 3agUCUMOCMU OM JloKaiu3ayuu Kpogome4YeHUusl.
OHdocKornu4yeckoe redyeHue ¢ 6aHO-nuauposaHueM u esedeHueM [riybpaHa-2 6birio
rnpoeedeHo 116 nayueHmam ¢ Kpogome4veHUeM U3 8€pXHUX 0mMOesio8 xes1y004YHO-KUUWEYHO20
mpakma. lNayueHmsi bbinu pasdeneHsl Ha 3 epynnbi: | epynna — KkposomeyeHue u3 Bl u
puckom KpoeomedeHus u3 BX — 55; Il epynna — Bl ¢ puckom KpogomeyeHus u
KposomeueHue u3 BXX — 24; Ill epynna —Bl'1 u BXK ¢ puckom KpogomeyeHusi — 37 nayueHmos.
Y amux nayueHmoe u3y4danucb peyudusbl KpOBOMEYEHUS], OCITIOXHEHUS U ornmumarsibHble
CPOKU CKI1epo3upo8aHUs.

CpedHul eo3pacm e epyrnnax cocmaesun 59,8 £+ 9,6, coomHoweHue M:)K 6bino 70:46, a
cpedHul nepuod HabnodeHuss cocmasur 409,6 + 202,3 0Hs. B epynne | KposomeyeHue Jyauwie
ecmpeyariock y nayueHmos ¢ BXX, umetrowjux puck kposomeyeHus nocrie nepeesssku Bl - 14-
33,3%. Y amux nayueHmoe rnnopmarsbHoe dasrieHue ygesnu4ueasiock riocrie rnepeesssku Bll, u
gcriedcmeue 2uriepmeH3uu rnpoucxodursl paspbi8 U 803HUKAasIO MO8MOPHbIE KPO8OMeYeHuUst
u3 BXX. B epynne | BX 6bina obnumepauyusi 8 medyeHue 1 Hedesu u3-3a KpogomeyeHusi us
BXXy 7 nayueHmos, a y 2 nayueHmosg 3HOO0CKONuYecKul KOHMpPOJ/lb KPOBOMeYeHUs OKa3arsicsi
HEeB8O3MOXHbIM, U OHU O6biniu HanpaeneHbl Ha TIPS. Y 14 nayueHmos & epynne |l
obnumepauus BXX u 6aHO-nueayus Bl ebinonHsnucs o0HomomeHmHo. Y 10 nayueHmos
CHayarna eblirnosiHsnace obriumepayusi BXK, a 8 meyeHue cnedyrowux 3-4 Hedesnb — 6aHO-
nueayus Bll. B epynne Ill cHavyana ebinonHsnace obnumepauyus BXX, a Bl nuauposanuck
31acmuyHbIMU  KofbyaMu 8 mom xe ceaHc. Bo ecex epynnax Habnwodanucb makue
OCJIOXHEHUS, KaK rreepum, s38a Mocre JuauposaHusi, CrioHmMaHHbll bakmepuarbHbil
rnepumoHuUm, rMHE8MOHUS, acuum u 3Huechanonamusi.

3aksnroyeHue:

1. Bapuko3Hoe pacwupeHue geH nuwiesoda U xxesyoka s5i8riilemcsi pacrpocmpaHeHHoU
npobsiemMol 8 MeOuyuHe U c4yumaemcsi OOHOU U3 OCHO8HbIX [PUYUH cMepmu fpu
KpOBOMEYeHUSIX U3 8EPXHUX 0MAE108 Xesy004YHO-KUWEeYHO20 mpakma.

2. Hesasucumo om rokanusayuu KposomeyeHusi, 3HOOCKOMuUYeckoe emelamesibcmeo
criedyem 8bIMOJIHAAMb 8 repayto o4epedb 8 Mecma Kpo8omeYeHUs.

3. baHO-nuezayussi c4yumaemcsi Haubosiee ornmumasibHbIM MemoOOM pu 8apPUKO3HOM
pacwupeHuu eeH nuwesoda, a obnumepauyusi mkaHesbiM KrieeM — [pu 8apUKO3HOM
pacwupeHuu 8eH xerlyoka.

4. [lpu Hanu4uu pucka Kpo8ome4YeHUsI U3 8apUKO3HO pacWUpeHHbIX 8eH nuuwesoda u
XernyoKka pekoMeHAyemcsi rpo8ooums eMewamesibcmeo 0OHOMOMEHMHO.
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5. llpu KposomeueHuu u3 geH nuujegoda He npPoeoouUMcs ru2ayusi XesyOO4YHbIX B€EH,
MOCKOJIbKY 8 9mMO 8peMsi go3pacmaem puck peyudusa KpogomeyeHuUs1 U3 fluaupoB8aHHbIX 8€H
nuweesooa.

Knro4deeble cnoea: nnopmarnbHasi 2UunepmeH3usi; 6apUKO3HOE pacliupeHue 8eH nuuesooa;
8apPUKO3HOE pacuupeHue 8eH xerlyoKa, yuaHoakpunam;, fiueuposaHue
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FRAKSIYONAL CO2 LAZER METODU IL® VAGINAL REYUVENASIYA
PROSEDURU

!Bayramova T.E., 'Qacayh L.N.,'*Rehimova G.O.

Xulasa

Genital cavanlasdirma (reyuvenasiya) maqgsadi ile muraciet eden gadin pasiyentlerin demoqrafik
xususiyyatlarini miayyanlesdirmak, mialicadan sonraki pasiyent mamnuniyyatina tesir edan amillarin
Oyrenilmasidir. Tedgiqat isimiz, Markazi Gomriuk Xastaxanasinin Mama-ginekologiya gsobasinda
oktyabr 2023-ct ilden iyul 2025-ci iledek olan muddatda fraksiyonal CO, lazerls vaginal cavanlagdirma
prosedurasi tetbig olunan pasiyentlerin melumatlarinin retrospektiv sekilde geydiyyati asasinda
apariimisdir. Tedgiqatda pasiyentlarin lazer mualicasi gostarigleri, yasi, dogus sayi (parite), lazer
tatbigetma muddati ve seans sayi, ferdi mualice dozasi ve mualiceden sonraki agirlagsmalar
arasdirilmisdir. PAP smear va HPV test naticalasi manfi olan qadinlar tadgigata daxil edilmisdir. Genital
xergcang diagnozu ile mualice almig ve ona bagh cerrahi emaliyyat kegirmig qadinlar isa istisna
edilmisdir. “Pixel CO, Fraksiyonal Alma Femilift’ Lazer cihazindan istifade olunmusdur. Vaginal
genislonma sikayati ile klinikamiza muracist eden Umumilikde 30 pasiyentin 15-i (50%) 25-35 yas
arasinda, 12-si (40%) 35-45 yas, 3-U ise (10%) 45 yas Uzerinda ve premenopauza dévrinds olmusgdur.
Femilift lazer tetbiqi 8 pasiyentds (26.7%) 2 seans, 22 pasiyentda ise (73.3%) 1 seans olaraq hayata
kecirilmisdir. Mualicedan sonra pasiyentlarin 90%-i (n=27) nazare ¢arpan ve yiksek deracads cinsi
mamnunlugda artma bildirmigdir. Yalniz 3 pasiyentde (10%) kifayat gadar natice alde olunmamisdir.
Lazer vasitasile usaqlig yolunun daraldilmasi proseduralari carrahi amaliyyatla muigayisada risk
seviyyesi ¢ox asagi olub, daha tahlukesizdir, anesteziya telob etmir, agrisiz ve yuksak texnologiyali
Usuldur. Netice olarag, genital cavanlasdirma maqgsadile miraciet edan pasiyentloerds, xUsusile
premenopauza dovriinde olanlarda muialicadan sonra shamiyyatli yaxsilasma musahide edilmisdir.
Hamilalik, dogus sayi ve dogus usulu ise, mialice memnuniyyatini tasir eden amillar sirasindadir.
Acar sozlar: CO, lazer, menopauza, vaginal prolaps, vaginal genclasdirma, genitourinar sindrom

olunan bir vaziyystdir [1]. Tadgiqatlara

GIiRIS gbro, postmenopauzada olan qadinlarin
Vulvovaginal atrofiya (VVA) — qgadinlarda taxminan 50%-de bu vaziyyat musahide
premenopauza, menopauza Vo olunur. VVA, vaginal toxumalarin
postmenopauza dovrlerinds, habela elastikliyinin, namliliyinin va natica etibarila
estrogen saviyyasinin azalmasina sabab suruskanliyinin azalmasi ile birlikde muxtalif
ola bilacek digar hallarda, vulva va usaqliq alametlors yol aca biler. Pasiyentlar
yolunda toxumalarin naziklesmasi, torafinden bildirilean genital simptomlara
qurumasi va zoiflomasi ile xarakterize qurulug, qiciglanma, qasinma, agri ve

© ATUJ and The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution 4.0 International
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
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Azarbaycan Tibb Universitetinin \yere made. The images or other third party material in this article are included in the article’s Creative Commons licence, unless
umal indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your
intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
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bununla slaqgadar olaraq dispareuniya
(cinsi alage zamani agri) daxildir. Eyni
zamanda bu veziyyat, tez-tez sidiye ¢ixma
ehtiyaci, sidik ifrazi zamani agrn ve ya
yanma hissi, tekrarlanan sidik yolu
infeksiyalari ile naticelana bilar.

Vaginal epitel ortuylinun incalmasi ve cinsi
alage zamani surugkanliyin  azalmasi
dispareuniyani artiraraq cinsi mamnunluga
manfi tasir gostara biler.

Cinsi saglamlig gadinin hayatinda muhim
yer tutur va bu nahiyadaki problemlar hayat
keyfiyyatine manfi tasir gostara biler. Cinsi
saglamligla bagli problemleari olan bir ¢ox
gadin, yasla birlikde bas veran genitourinar
anatomik va fizioloji deyisikliklarin cinsi
funksiyaya tesir goOstere bilecayindan
xeberdar deyil. VVA Ggun mualice Usulu,
simptomlarin giddati, gadinin yagI va
umumi saglamliq veziyyati nazare alinaraq
secile bilar. Bu mualice, adsten vaginal
qurulug, qiciglanma, agn ve diger
simptomlari azaltmagi hadeflayir.

Mualicea usullarina hormonal (estrogen),
geyri-hormonal mdualicaler (vaginal geller,
kremlor), lazer terapiyasi, fizioterapevtik
usullar ve hayat terzi deayisikliklori daxil
edila biler [2]. Hormonal mualicaler har
gadina uygun olmaya biler, xUsusile bazi
gadinlar hormonlarin yan tesirlerinden
gorunmag Uc¢lun alternativ. metodlara
ustunluk vers bilerlar.

Son illerde qadin pasiyentlerde genital
bdlgada kosmetik Vo funksional
problemlarin aradan qaldiriimasi tgun

Yazigma Ucun alage:

1Bayramova T.E., 'Qacayli L.N.,'Rshimova G.O.
Markazi Gémruk Hospitali. Baki, Azerbaycan
E-mail:_gulluhesenli235@gmail.com
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tatbiq olunan geyri-invaziv  dsullarin
istifadesi artmisdir. Fraksiyonal CO, lazer,
usaqglig yolu toxumalarin yenilanmasini
stimullagdirmaq va usaqliq yolu elastikliyi
artirmaq dcun istifade olunur [3]. Bu
mualice vaginal selikli gisasini va onun
altindaki toxumalari hadeflayarak, xususile
menopauza ve dogus sonrasi dovrlarde
mulsahida olunan yungul ve orta deracali
atrofiya  hallarinda vaginal divarlarin
galinh@ini va batovllyund barpa eds bilir.
Genital lazerlar gadinlarda cinsi bdlgadaki
kosmetik va funksional narahatliglari
aradan galdirmaq Ugun hayata kegirilon
geyri-invaziv prosedurlardandir.
Fraksiyonal CO, lazer enerjisini yumsaq
toxumalara o6tlran yeni nasil funksional
lazer mualicesidir. CO, lazer usaqliq yolu
toxumasinin yenilenmasi ve elastikliyinin
artirlmasi Ucgun istifade olunur. Bu Usul
menopauza sonrasi ve ya dogus sonrasi
dovrlerde gdrulan yungul-orta daracali
atrofiya hallarinin mualicasindsa, usaqliq
yolu divarin qalinlagdiriimasi va toxuma
batovliyunun barpasinda tasirli ola biler.
Son zamanlarda CO, lazerin tetbiq sahalari
geniglenmis va asagidaki  ginekoloji
problemlerde istifadasi artmisdir: lixen
skleroz, vulvodiniya, vaginal geniglanma
(laksisite), hiperaktiv sidik kisasi,
menopauzaya bagli genitourinar sindrom,
usaqglig yolunda qurulug, genital deri
ronginde tindlesmae ve s. Lazer ile vaginal
daraltma proseduru “Vagina yenilanmasi”
va ya “Lazer vaginal cavanlasdirma” (LVC)
olaraq da taninir.

CO, lazerlor hem ablativ (toxuma
tomizlayici), hem da termal (istilikle tesir
edan) effektlors malikdir. Ablativ tasir
sothde destruktiv , termal tasir isa, derin
toxumalarda sonradan barpa oluna bilen
(reversibl) zaedalenma yaradir [4]. Bu kigik
toxuma  zadelanmalari  fibroblastlarin
aktivliesmesine ve suratli bir berpa
prosesinin baglamasina sabab olur. Artan
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kollagen ve elastik bag toxuma sintezi ile
vaginal mukoza qgalinlasir, hassasligi artir,
usaqliq yolu toxumasi sixlagir ve vaginal
kanal daha ganc gorinim qgazanir.
Mdualiceden sonra cinsi hayat avvalki
vaziyyatinae gayidir ve orgazm daha effektiv
olur [5].

Bu aragdirmanin  maqgsadi  genital
cavanlasdirma proseduru isteyan qadin
pasiyentlarin dermogqrafik xususiyyatlerini
muayyanlasdirmak, aparilan mualicadan
sonraki pasiyent memnuniyyatini ve bu
mamnuniyyete  tesir eden amillari
Oyranmakdir.

MATERIAL VO METODLAR

Tadqigat, Markezi Gomruk Xastexanasinin
Mama-ginekologiya sobasinda 2023-cu ilin
oktyabr ayi ile 2025-ci ilin iyul ay! arasinda
fraksional CO, lazerla vaginal
cavanlasdirma (rejuvenasiya) proseduru
totbiq olunan gadin pasiyentlarin
malumatlarinin retrospektiv sokilda
toplanmasi asasinda apariimisdir. Tedgiqat
zaman pasiyentlarin lazer mualicasi ugun
gOsteriglari, yasi, dogus sayi (parite), lazer
totbigetma muiddati ve seans sayi, fardi
mualice dozasli ve mualiceden sonraki
agirlagmalar arasdiriimigdir. PAP smear ve
HPV testlari negativ olan gadinlar tadgigata
daxil edilmis, genital xar¢gang sababila
mualice almis ve ya carrahi emaliyyat
kegirmis gadinlar tedqigatdan
kanarlasdiriimisdir.  Mdualicede istifade
olunan lazer cihazi — Pixel CO, fraksiyonal
Alma Femilift lazer olmusdur.

30,
22,5
15,

7,5

CO2 lazer tedavisi 6ncesi

25-35 yas
45<

(2025) 02:05
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Tadgiqatin gedisinde alinmis bitin ragam
gOstericileri  SPSS  statistik  programi
vasitaesile  tehlil olunmusdur. Batln
hesablamalar EXCEL elektron cadvaelinda
apariimis, naticalar cadvaller Vo
diagramlarda aksini tapmisdir.
Vaginal genislonma gikayati ile klinikamiza
muracist edan Umumilikde 30 pasiyentin
15-i (50%) 25-35 yas arasinda, 12-si (40%)
3545 yas arasinda, 3-U ise (10%) 45 yas
Uzerinde ve premenopoz doévrunds idi.
Pasiyentlarin 2-si nullipar idi (6.67%), 7-si
(23.3%) qeyseriyye iloe dogus etmis, 5
pasiyent (16.67%) 1 normal dogus, 13
pasiyent (43.3%) 2 normal dogus, 3
pasiyent isa (10%) 3 normal dogus etmisdi.
Tadgiqata daxil edilan gadinlarda Vaginal
Saglamliq indeksi (VSIi) hesablanmigdir.
VSi gadinlarda vaginal saglamliq
vaziyyetini giymatlandirmak Ugln istifada
olunan bir gdstericidir. Bu skora vaginal
qurulug, narahathq, agr ve cinsi ealage
zamani cotinlik  kimi  simptomlarin
giymaetlandiriimasi daxildir.

Aparilan giymatlandirmays asasan:

« 8 pasiyentde normal vaginal saglamliq
(ortalama 22.3 £ 0.9),

« 13 pasiyentds orta deracali vaginal
saglamliqg problemi (ortalama 14.2 +
0.7),

e 9 pasiyentde ise, sgiddatli vaginal
saglamliq problemi musahide edilmisdir
(ortalama 6.7 = 0.8).

Umumi ortalama VSi deyeri ise 14.11 £ 0.8

olmusdur (Sakil 1).

CO2 lazer tedavi sonrasi

35-45 yas
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Sokil 1. Vaginal Saglamliq indeksi (VSi) lazer miialicasindan avval va sonraki giymetlondirme

NOTICOLOR
Femilift lazer proseduru tedqiqat isina daxil
edilmis 8 pasiyentds (26.7%) 2 seans, 22
pasiyentde (73.3%) ise 1 seans saklinds
tetbiq olunmusdur. Seanslar zamani
istifade olunan lazer gucu 65 ile 110
arasinda dayismisdir. Har bir seans orta
hesabla 9.5+2.5 daqiqa (7-12 daqige arasi)
¢okmisdir. Tatbiq olunan lazer dozasi ve
muddati, pasiyentin yasl, toxuma
xususiyystleri va dogum sayi, usaqliq yolu
sallanma daracesi nazare alinaraq fardi
sokilda tanzimlanmisdir.

Seanslar zamani pasiyentloer agri hiss

etmadiyini bildirmis, elave analgeziyaya

ehtiyac olmamigdir. Proseduradan sonra
he¢ bir ciddi agirlagsma qgeydsa alinmamis,
lakin 21 pasiyent (70%) 5—-7 gun arzinda
¢ohray! roengli usaqliq yolundan ifrazatin
galmasini musahida etdiklerini bildirmis va

7 gun sonra aktiv cinsi hayata qayitmislar.

3 aylig nazarst zamani pasiyentlorin

usaqlig yolu vaziyystinde nazeracgarpan

deracada yaxsilasma musahida
olunmusdur:

e 25-35 yas arasinda olan 13 pasiyentds
(43.3%) yuksek Vaginal Saglamliq
indeksi, 2 pasiyentds (6.67%) orta;

e 3545 yas arasinda olan 7 pasiyentds
(23.3%) yuksek, 3 pasiyentde (10%)
orta, 2 pasiyentds (6.67%) asagi;

e 45 yasdan yuxari 1 pasiyentds (3.33%)
asagli, 2 pasiyentde (6.67%) orta
Vaginal Saglamhq indeksi qeyde
alinmigdir.

Mualicaden sonra orta Vaginal Saglamliq

indeksi 18.78 + 2.7 olmusdur. Lazer

mualicesinden avval ve sonra aparilan
vaginal saglamlig giymatlendirmasine
asasan 33.9% nisbatinde yaxsilasma
geyda alinmigdir. Pasiyentlarin 90% (n=27)
cinsi mamnuniyyat hissinin yliksak daracali
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artmasini bildirmig, yalniz 3 pasiyentde
(10%) gdzlenilen natice alde olunmamigdir.
Cinsi mamnuniyyatdaki artim genc yasli,
hamilslik sayinin az oldugu va dogum
kecgirmis gadinlarda, yash ve dogum sayi
¢ox olan qgadinlara nisbasten daha yuksak
olmusdur.

MUZAKIR®

Bu tedgigatda maqsad genital
reyuvenasiya (cavanlasdirma) istayi ile
muraciet edan qadinlarin dermoqrafik

xususiyyatlerini miayyanlesdirmak, tetbiq
olunan mualicalerin naticalarini dyranmak
Vo pasiyent mamnuniyyatini
giymatlondirmak olmusdur. CO, lazer
usaqgliq yolu divarlarinda kollagen sintezini
) toxuma regenerasiyasini
stimullagdiraraq  toxuma  saglamhgini
yaxsilasdirir [6, 7]. Bu da vaginal atrofiya va
elastikliyin ahamiyyatli daracada
yaxsilasmasina va aradan qaldiriimasina
sabab olur.

Tatbiqden sonra artan vaginal namlik,
vaginal surugkenliyi artiraraq quruluq ve
narahathgi azalda biler [8], hemginin cinsi
alage zamani agrini va diskomfortu
yungullasdire biler [9]. Usaqliq yolu selikli
gisasina tatbiq olunan lazer enerjisi
nazaretli termal zadslenma vyaradir ve
badanin regenerasiya prosesini
stimullagdirir [10, 11]. Bu, yeni kollagen
istehsalina ve toxumanin yenilonmasina
sabab olur, naticeds vaginal tonus, namlik
artir [12, 13].

CO, lazerle vaginal reyuvenasiya
proseduru oldugca musbat naticalar verir.
Cesar Arroyo terefinden 2017-ci ilde
perimenopauza doévrinde olan 21 gadin
Uzerinde apariimis tadgigatda 3 seans
fraksiyonal CO, lazer tatbiq olunmus va
pasiyentlarin 97%-de prosedurlarin agrisiz
va ya ¢ox yungul agrili kegdiyi bildirilmisdir.
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©n c¢ox rast gelinen yungul ve Kegici
simptomlara yanma hissi (20%), gagsinma
(20%), goyarme (4%), siskinlik (4%),
sizildama (%4), keyima (4%) va qizarqliq
(2%) kimi elametler aid edilmisdir. 12-ci
heftenin sonunda pasiyentlarin 81%-i cinsi
memnuniyyatin,  94%-i  ise  vaginal
cavanlagmanin artdigini bildirmisdir.

Bizim tedqigatla mulgayisede hamin
tedqigatda agri hissetma faizi 8% asagi
olmus, cinsi mamnuniyyet ise oxsar
saviyyade geyds alinmisdir.

YEKUN

Lazer vasitasila usaqliq yolunun
daraldilmasi proseduralari carrahi

amaliyyatla muqayisada risk saviyyasi ¢ox
asagi olub, daha tshlUkasizdir, anesteziya
teleb etmir, agrisiz ve yuksak texnologiyali
usuldur [14]. Nstice olaraq, genital
reyuvenasiya maqgsadile miracist edan
pasiyentloarde, xUsusile premenopauza
dévrinde olanlarda ahamiyyatli
yaxgilagmalar mugahida edilmisdir.
Hamilalik, dogus sayi ve dogus Usulu ise,
mualice mamnuniyyatini tasir edan amillar
sirasindadir.
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VAGINAL REJUVENATION USING THE FRACTIONAL CO2 LASER TECHNIQUE

Bayramova T.E., Gachayli L.N., Rahimova G.O.
Central Customs Hospital. Baku, Azerbaijan
E-mail: gulluhesenli235@gmail.com

Abstract

In recent years, non-invasive techniques for addressing cosmetic and functional concerns of
the female genital tract have gained popularity. Fractional CO, laser therapy promotes vaginal
tissue regeneration and enhances elasticity. This study aimed to describe the demographic
characteristics of women seeking genital rejuvenation, evaluate post-treatment satisfaction,
and identify factors influencing patient-reported outcomes. A retrospective review was
conducted at the Department of Obstetrics and Gynecology, Customs Hospital, between
October 2023 and July 2025. Records of female patients who underwent fractional CO, laser
vaginal rejuvenation were analyzed. Data included treatment indications, age, parity,
application time, number of sessions, individualized energy settings, and post-procedural
complications. Only women with negative Papanicolaou smear and HPV test results were
included. Patients with a history of genital malignancy or ongoing oncologic treatment were
excluded. All procedures were performed using the Pixel CO, fractional Alma Femilift laser
system. All numerical indicators obtained during the course of the study were analyzed using
the SPSS statistical software. All calculations were carried out in Excel spreadsheets, and the
results were presented in tables and diagrams.Thirty patients presented with complaints of
vaginal laxity. Fifteen patients (50%) were aged 25-35 years, 12 (40%) were 35-45 years,
and 3 (10%) were over 45 years and in the perimenopausal period. Two treatment sessions
were performed in 8 patients (26.7%), while 22 patients (73.3%) received a single session.
Post-treatment, 27 patients (90%) reported a marked improvement in sexual satisfaction,
whereas 3 patients (10%) reported no significant benefit.

Fractional CO, laser vaginal tightening is a non-surgical, low-risk, anesthesia-free procedure
that is well-tolerated and employs advanced technology. It is associated with high patient
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satisfaction, particularly in women in the premenopausal period. Treatment outcomes appear
to be influenced by obstetric history, including parity and mode of delivery.

Keywords: CO, laser, vaginal rejuvenation, menopause, vaginal laxity, genitourinary
syndrome

NPOLEL]YPA OMOJIOXXEHUA BITAITAJTULLA C UCT10JIb3OBAHUEM ®PAKLINOHHOIO
CO2-JIA3EPA

badpamosa T.3., lavalne! J1.H., Pacumosa I".0O.
LlenmparnbHbil TamoxxeHHbIU 'ocriumarns, baky, AsepbatidxaH
E-mail: gulluhesenli235@gmail.com

Pe3iome

B nocnegHue rogpl pacTteT WHTEPEC K HEWHBA3MBHbIM MeTodaM, NPUMEHSeMbIM NS
YCTPaHEHNSI KOCMETUYECKUX U (PYHKLUMOHAamNbHbIX NPobrnemM B 0BMacTu XXEHCKUX FeHUTanumn.
®pakumoHHbIn CO,-nasep Ucnonb3yeTcs Ana CTUMynAUMn pereHepauumn TkaHen Bnaranviia
M ynyyweHna ero anactuyHoctu. Llenb p[gaHHOro wccnegoBaHusa —  onpeaenuTb
aemorpaduyeckne  XapakTepuUCTMKM  >KEHLWMH, obpaiwjarowmxca 3a  npouegypamu
OMOJSIOXKEHNA TEHUTaNUn, OLEHUTb YAOBMETBOPEHHOCTb MAUMEHTOK MOCMe JeYeHnsa wu
npoaHanuanpoBaTb akTopbl, BNUAKOLWME Ha YpPOBEHb YAOBMETBOPEHHOCTU. B Hawem
pPeTPOCNEKTMBHOM MCCnefoBaHUN, NPOBEAEHHOM B OTAENEHUM aKyLlepcTBa U MTMHEKONOrn B
LleHTpanbHoM TamoxeHHoM ["ocnuTane, B nepmog, ¢ oktabpsa 2023 roga no niynb 2025 roga,
ObINM NpoaHanM3MpoOBaHbl JaHHbIE XEHLWMH, npoweawmnx npoueaypy dppakumoHHoro CO,-
nas3epHOro OMONOXeHus Bnaranuwa. M3yyanucb nokasaHusi K MNpPOBEAEHMIO Na3epHomn
Tepanuu, BO3pacT, poAdbl B aHamMHe3e, NPOAOIPKUTENbHOCTb Npoueaypbl, KONMYeCcTBO
CeaHCoB, MHAMBUAyalnbHble OO3UPOBKU FEYEHUA M nocreornepaumoHHble OCroXHeHus. B
nccnegoBaHve BKNIOYANUCb TOMbKO MauMEHTKU C oTpuuatenbHbiMU pesynbtatamu [1AT-
Tecta 1 Tecta Ha BlMY. XXeHwWwmHbI, npoxoamBLUne NeYeHne Unu nepeHecLumne onepauuto no
NOBOAY paka MomnoBbIX OpraHoB, OblNM uWckNMoYveHbl. [Ons npoueaypbl MCNONb3oBasncs
dpakumoHHbi nasep Pixel CO, Alma Femilift. Bcero B knnHunky obpatnnuce 30 nauneHTokK ¢
xanobamu Ha pactsxeHue Bnaranuwa. N3 Hux 15 (50%) 6binn B Bo3pacTe ot 25 po 35 ner,
12 (40%) — ot 35 po 45 net, un 3 (10%) — crapwe 45 net (B nepumeHonay3se). Npoueaypa
Femilift 6bina BbinoNHEeHa B 2 ceaHcax y 8 naumeHTok (26,7%) n B 1 ceaHce y 22 naumeHToK
(73,3%). TNocne neyeHna 27 naumeHToK (90%) OTMETMNM BbIPAXEHHOE YnydlleHue
cekcyanbHoro yposnetBopeHusi. Tonbko y 3 nauweHToB (10%) He ObINO [OOCTUrHYTO
yaOBMNeTBOpUTENbHbIX pe3ynbtatoB. PpakunoHHble CO,-nasepHble npouenypbl MO
YKPENneHno BRaranuwa saBnsawTca Ge3onepaunoHHbIMKW,  ManopucKoBbIMM - MeTOAaMm
neyeHus, He TpebyoLwWMMN aHecTe3nn, 6e36one3HeHHbLIMM U OCHOBAHHLIMU Ha COBPEMEHHbIX
TEXHONOrnaAx. Y >KeHWWH, ocobeHHO B MpemMeHonayse, HabnogawTca 3HadYUTernbHble
ynydleHusa nocrie npouenyp no oMOnoXeHuto reHutanui. OTMeYdeHo, 4YTo Takue hakTopsl,
KaKk KONnMyecTBO pOAOB, TuMbl poJopaspelleHus U crnocob poaoB, BIMAKOT Ha CTeneHb
yAOBMNETBOPEHHOCTYU pe3yribTaTaMu fieveHus.

KnroueBble cnoBa: CO,-nasep, MeHonaysa, nponarc snaranuvia, OMOSIOXeHne Braranuvia,
reHUTOYPUHAPHbBIA CUHAPOM
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DEPRESSIYADAN RIFAHA: VALIDEYNLORIN PSIXI SAGLAMLIGI IL®
USAQLARIN ADAPTASIYASI ARASINDAKI SLAQ®

Geraybayli G.G., Ismayilov F.N!, Guliyeva N.R.%, Eldarova N.N.%, Zeynalov 8.E.!

Xulasa

Bu tadqigat institusionallasmadan ¢ixan usaqlar va onlarin ailaleri ti¢tin tickomponentli psixososial
programin effektivliyini arasdirnir. Programin asas hissaleri usaga yonaslik ARC modeli (baglihq,
6zunutenzimlama va bacariglarin barpasi), valideynlik bacariglarini ve ailedaxili minasibatleri
guclendiran “Butov Aile/SAFE Children” gruplari ve usagin adina yigim hesablarinin agiimasina
asaslanan igtisadi destek (CDA) olmusdur. istirakgilar 434 “usag—gayyum” ciitlilyiindan ibarst olmus,
randomiza olunmus ve MOST (Multiphase Optimization Strategy) ¢arcivasinde 2x2x2 faktorial dizayn
totbiq edilmisdir. Analizlar gostarmisdir ki, usaglarda Umumi psixi saglamliq gostaricilari, hiperaktivlik
va eksternalizasiya olunmus davraniglarda an bdylk yaxsilasma psixososial ve igtisadi
komponentlarin birgs tetbigi zamani misahide olunmusgdur; G¢g komponentin birlesdiriimasi isa
naticelarin dayaniglhigini artirmigdir. Prososial davranis Uzra gruplar arasinda shemiyyatli tstinlik
geyde alinmisdir. Valideynlarde depressiya, narahatliq ve stressin azalmasi, rifahin yiksalmasi ve
aktiv koping strategiyalarinin inkisafl agkar edilmisdir. Eyni zamanda igtisadi sabitlesma kaskin
stressin azalmasina kdmek etmis, psixososial musayist ise narahatliq ve depressiv simptomlarin
yungullesmasini guclandirmisdir. Natica olaraq, ugagin psixoemosional vaziyyati ve aile muhitini eyni
vaxtda hadaflayen goxsaviyysli (usag—aile—igtisadi) yanasma institusionallasmadan sonraki
adaptasiya ve sosial integrasiya ticin an optimal model hesab olunur.

Acar sdzlar: institusionallasma, psixososial midaxila, ARC, bitdv aile, CDA, MOST, adaptasiya, sosial
integrasiya.

GIRIS
Dinya Uzre texminan 2,7 milyon usaq Avropa Olkelerinde gqlobal ortalamadan
institusional gaygi muassisalerinds yasayir defelerle yiiksekdir [1,3,5,8]. institusional
va bu gosterici xUsusila postsovet ve Sarqi muhit, hargend formal olaraq siginacaq
funksiyasi dasisa da, usaglari ailadan
ayirir, emosional mahrumiyyst ve qeyri-
Yazigma dgtin slage: _ sabit miinasibstlore meruz qoyur. Bele
S:yrzlijygi?l lsmayiov F-N', Guliyeva N.R, Eldarova NN, tocriibe onlarin psixi saglamhgr ticiin ciddi
1. Azerbaycan Tibb Universiteti, Psixiatriya kafedrasi, Baki riskler yaradir: depressiya, travmadan
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sonraki stress pozuntusu (TSSP), diggst
catismazligi va hiperaktivlik simptomlari bu
usaglarda shalinin  diger qruplarina
nisbeten daha cox rast gelinir [4,7,13].
Odabiyyat goOstarir ki, institusionallasma
usaglarin daxili (depressiya, narahatliq) ve
xarici (agressiya, davranig pozuntular)
simptomlu ¢atinliklerini artirir. Emosional
bagliliq ve ardicil valideyn qaygisi olmayan
muhitde usaqglarin ham beyin inkisafi, ham
doe sosial adaptasiya bacariglari zadalenir
[5,9]. Son nevroelmi aragdirmalar da bunu
tosdiglayir: erkan deprivasiya usaqglarin
prefrontal korteks va hipokamp
funksiyalarinda struktur ve funksional
doyisikliklera  sabeb  olur, naticeds
emosional tenzimlame va  yaddas
mexanizmlari zsiflayir [10,12]. Valideyn
mahitinin rolu ise xUsusi vurgulanmaldir.
Meta-analizler ~ gosterir ki, valideyn
depressiyasi usaqglarda psixi pozuntularin
yaranma ehtimalini iki defeden ¢ox artirir
[14,15]. Depressiv valideynlarde emosional

mulnasibsatin  azalmasi va reaktivliyin
zoiflomasi usaqda gucli stress
reaksiyalarina, @ hamginin  sosial ve

akademik gerilemalare gatirib ¢gixarr.
Noticeds valideynin  psixi saglamhgi
birbagsa usagin emosional sabitliyi ve
inkisaf potensialina tesir gostarir.

Son illerde beynalxalq tedqigatlar gostarir
ki, psixososial mudaxilelar ve psixoterapiya
tekcoa simptomlari ylngullesdirmir, ham da
beyin saviyyasinda neyrobioloji dayisiklikler
yaradir. Funksional MRT (fMRT)
muisahidaleri subut edir ki, travmaya
yonalmis terapiya Vo valideynlik
bacariglarini guclandiran programlar
amigdala ve prefrontal korteks arasinda
alageni guclandirir, bu ise usaglarda ve
bdyuklerda emosional tenzimlama
mexanizmlarini barpa edir [16,17]. Bu fakt
psixososial yanasmalarin yalniz subyektiv
rifah  deyil, ham da  neyrobioloji
saglamlagma gatirdiyini gosterir.
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Umumilikde, diinyada aparilan
arasdirmalar institusional qayginin usaqlar
dcun ciddi uzunmuddstli  fesadlar

dogurdugunu, valideyn depressiyasinin isa
onlarin psixi saglamhgina gucli tasir
gOsterdiyini ortaya qoyur. Bununla yanasi,
subutlar gosterir ki, vaxtinda tetbig olunan
psixososial mudaxilelar va aila glclandirici
yanasmalar ham usaglarin, ham da
valideynlerin psixi rifahini artirir,
neyrobioloji seviyyada dayisikliklar yaradir
Vo belslikle, sosial integrasiyani
asanlasdirir.

MATERIALLAR V® METODLAR
Eksperimental baza Vo namuna
Aragdirma Bakidaki Milli Psixi Saglamliq
Merkazinda hayata kegirilib. Bu maerkez
olkenin asas Kklinik bazalarindan biri olub,
ham diagnostik, heam de mualice xidmatleri
ile yanasi, elmi-tedqiqat iglerinin aparildigi
muassisadir. Segim grupu de-
institusionalizasiya programi gergivesinda
ailslerine qaytarilmis usaqlardan ve onlarin
gayyumlarindan ibarst idi. Umumilikde 434
usag-valideyn (gayyum) cutluyu istirak
etdi. Onlar tesadufi Usulla sakkiz qrupa
bolindular ki, har bir qrup mauxtalif
kombinasiyada deastak aldi.

istifade olunan qiymetlondirme alstleri
Osas magsad ham wusagdin, ham de
valideynin emosional vaziyystini aydin
gormak idi. Biz laborator avadanliglardan
yox, Klinik praktikada qabul olunmus
psixometrik testlorden istifades etdik:

e SDQ (Strengths and Difficulties
Questionnaire) usadin  emosional
problemlarini, hiperaktivliyini, prososial
davranisini giymatlendirdi;

e TSCS-2 (Tennessee Self-Concept
Scale) wusagin 6zina baxisini  ve
O6zunugiymatlendirmasini 6l¢d;

e DASS (Depression, Anxiety, Stress
Scale) valideynlarda depressiya,
narahatliq ve stress  seviyyasini
muayyanlasdirdi;
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e dlava testlar (CES-DC, GAD-7, PCL-C,
CRIES-8) travmatik tecriba ve
emosional yUku izlemaye imkan verdi.
Metod Vo texnikalarin tosviri
Aragdirma MOST faktorial dizayni
(2x2x2) uzre quruldu. Har bir ugsaqg ve
valideyn asagidaki komponentlarin
muxtelif kombinasiyalarini aldi:

1. Psixososial destek (ARC modeli) -
usagin 6zunu tanzimlema bacariglarini
guclandirmak, travmanin izlorini
azaltmaq ugun foerdi ve qrup seanslari;

2. Ailavi dastek (“Butov Aile” programi) —
valideyn—usaq munasibatlorini
mohkamlandirmak, ailada unsiyyst ve
gaygini artirmagq ugun haftalik gorusler;

3. iqtisadi destek (CDA hesablar) -—
usagin adina yigim hesabi agmagq,
aileya maliyye sabitliyi gazandirmaq va
stressi azaltmag.

Bu yanasmalar tekce statistik metodlarin

yox, heam da klinik miusahidalarin tasdiqi ila

secildi. Mesalan, ARC seanslarinda
usaglar emosiyalarini tanimagi ve ifada
etmayi Oyrandiler; “Butov Aile” goruglerinda
analar “ugsagimi  neca sakitlagdirim?”
sualina cavab tapdi; maliyya tslimleri ise
ailalera gelacekle bagli Umid hissi verdi.

Eksperimentin gedisi

Muadaxilelarin muddsti 12 ay taskil etdi.

Usaglar va valideynlar ham ilkin marhaladas,

hem da son marhealede giymatlandirildi.

Olda olunan deyigiklikleor ham klinik

baximdan musahide olundu, ham do

statistik tahlilla (t-test, ANOVA, Cohen’s d)

tosdiglendi. Qiymatlendirmeler Markazin
ailavi goéris otaglarinda ve  klinik
bdlmalarinde  aparildi, usaqlar  ise

seanslardan sonra Ozlarini daha rahat va
tohlUkasiz hiss etdiklarini bildirdiler. Etik
prinsiplar

Tadqiqat Azerbaycan Tibb Universitetinin
Etika Komitesi va Azerbaycan Psixiatriya
Assosiyasinin  etik  surasi  tersfindan
tesdiglendi. Butin  valideynler yazili
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malumatlandiriimis raziliq imzalad.

Usaglar ise yaslarina uygun sade so6zlerle
malumatlandirildi ve onlarin da razihgi
(“assent”) nazars alindi. He¢ kim macbur
edilmadi; ailsler istanilan vaxt arasdirmani
tork eds bilacakdiler. Malumatlar tam maxfi
saxlanildi, usaqglarin adlari ve kimlikleri heg
bir hesabatda gdsterilmadi.

NSTICOLOR

Valideynlerin psixi saglamliq
gOstericilarinde shamiyyatli  dayisikliklar
mulsahida olunmusdur ve bu dayisikliklar
usaglarin emosional va davranis naticeleri

ilo birbasa elageli olmusdur. ilkin
giymatlondirmada valideynlar arasinda
klinik  seviyyede  depressiya  42%,

narahatliq 38%, yluksak stress ise 46%
hallarda qeyds alinmigdir. Bu hallar
usaglarin dmumi SDQ ballar ile musbat

korrelyasiya gostermisdir (r=0.42-0.47;
p<0.001).

Muldaxileden sonra an boylk tesir
“‘psixososial + iqtisadi dastak” qrupunda
musgahida edilmisdir. Depressiya

gostaricileri burada M=14.7 (SD=7.1) — 8.9
(SD=6.2); A=-5.8; p<0.001, narahatliq ise
M=13.5 (SD=6.8) — 9.1 (SD=6.0); A=-4.4;
p=0.002 saviyyesinde azalmigdir. Bu
ailslerin usaglarinda imumi SDQ bali klinik
cohatdoen shamiyyatli sakilde azalmisdir
(A=—-2.4; p<0.01).

Yalniz iqtisadi dastek alan valideynlarda
stressin azalmasi daha ¢ox nazere
carpmigdir (M=17.2 (SD=8.9) — 124
(SD=8.0); A=-4.8; p=0.01). Lakin bu
dayisiklik usaqglarin davranis
gOstericilarinde sabit irslileyisle musayist
olunmamigdir (p>0.05). ©n guclu naticalar
batin G¢ komponentin eyni vaxtda tatbiq
edildiyi grupda geyds alinmigdir:
valideynlarin rifah seviyyasi ahamiyyaetli
derecada yuksalmisdir (well-being: M=41.2
— 49.8; A=+8.6; p<0.001), usaglarda isa
emosional problemlar ve ekternalizasiya
olunmus davranislarda statistik caehatdan
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daha cox azalma musahide olunmusdur
(t==-3.77, p=0.011; t=-4.21, p=0.008).

Koping strategiyalarinin tahlili gostermisdir
ki, “aile + iqtisadi destek” alan valideynlarda
aktiv koping (M=21.3 — 26.1; Cohen’s
d=0.62; p<0.01) ve pozitiv reappraisal
ahamiyyatli sakilde artmisdir. Bu, usaqglarin
prososial davranislarinda da yuksalisle
muisahide olunmusdur (SDQ prososial
subskala: M=8.0 — 11.9; p<0.01). ©ksins,
valideyn emosional sabitliyi zaif oldugda
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usaglarda aqgressiya, hiperaktivlik ve
6zunuqgiymatlendirma problemlari davam
etmisdir.

Belslikle, naticalar gosterir ki, valideynlarin
psixi saglamliginin yaxsilagmasi usaglarin
adaptasiya ve emosional stabilliyi Ugun
asas goruyucu amildir. Xususile,
psixososial dasteyin iqtisadi sabitlesma ile
birge tetbigi ham valideynler, ham do
usaglar ugun an effektiv kombinasiyadir.

Cadval 1. Valideynlarin psixi saglamliq gostaricilarinda dayisikliklor (DASS va tosgvis)

Depressiy||Depressiya| Narahatliq || Narahatliq | Stress || Stress || Rifah Rifah
Qrup a (MzSD)| (M£SD) (M£SD) (M£SD) || (MSD) || (M£SD) || (M£SD) || (M£SD)
avval sonra avval sonar avval sonra avval sonra
Psixososial || | ) 2.7 1 | gos62 || 13.5:6.8 | 9.1:6.0 |16.8:8.4(12.2:7.5| 412 | 498
+ Igtisadi
Yalniz
iqtisadi 15.9+8.3 || 12.448.0 | 12.9+6.9 11.8+6.4 ||17.2+8.9||12.4+8.0|| 42.5 441
Yalniz
. . 15.4+7.6 || 11.7t6.8 13.1+£7.2 10.5+6.7 ||16.5+8.1||14.6+7.7|| 40.8 45.2
Psixososial
Ue 15.8+8.0 || 9.3%6.4 13.8+7.0 9.6+6.1 ||17.0+8.5||11.9+7.4|| 41.2 49.8
komponent
Kontrol 15.6+8.2 || 15.1+7.9 13.2+6.7 13.5+6.8 ||16.4+8.3|| 16.
Cadval 2. Valideynlarin psixi saglamliginin usaqglara tasiri (SDQ ballarn)
SDQ Umumi || SDQ Umumi Hiperaktivlik || Hiperaktiviik Prososial Prososial
Qrup (MxSD) (M£SD) davranis davranis
avval sonra
avval sonra avval sonra
- .
Psixososial +) ) o6 7 | 12.146.0 6.8+3.1 47428 8.0+2.4 | 11.9+#3.1
Iqtisadi
Yalmiz 15.6+7.1 || 16.7+6.8 7.1%3.0 7.5+3.2 8.142.5 8.542.7
Iqtisadi
Yalniz 152469 | 13.846.2 6.9+3.2 5.9+3.0 8.242.3 10.5+2.9
Psixososial
Ue 14.8+7.0 11.9+5.9 7.0+3.1 4.6x2.7 8.1+2.4 12.0+3.2
komponent
Kontrol | 155+7.2 | 159¢7.1 | 7.0#.30 | 7.2#31 | 8.0x25 | 8
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MUZAKIR®
Arasdirmanin
valideynlarin  psixi

naticeleri  gosterir ki,
saglamligi usaglarin
emosional va davranis inkigafi Ugun
halledici faktordur. ©n gucllu effektlar
psixososial destak va iqtisadi sabitlesmanin
birlikde totbiqi zamani musahida
olunmusdur. Bu kombinasiya valideynlarda
depressiya ve narahathgr ahamiyyatli
deracede azaldaraq rifahi yuksaltmis, eyni
zamanda usaglarda emosional stabillik,
Ozunutanzimlema Vo prososial
davranislarin artmasina gatirib gixarmisdir.
Yalniz iqgtisadi destek valideyn stressini
azaltsa da, usaqglarin klinik naticalerine
sabit tasir gostermamisdir. Bu ise gosterir
ki, maddi sabitlik mihim sart olsa da, psixi
saglamliq dastayi olmadan yetarli olmur.
Olde olunan naticaler  beynalxalq
adabiyyatla uzlasir: valideyn depressiyasi
ve emosional gerginlik usaqlarda yuksak
risk faktorudur, psixososial mudaxilslar ise
hem davranis, ham de neyrobioloji
soviyyada tesir gosterir. Bizim naticaler
gOstarir ki, valideynlarin psixi saglamligina
yonalmis kompleks yanasmalar
institusionallagsmadan  ¢ixan  usaglarin
ugurlu adaptasiyasi Ug¢un asasdir.

Mahdudiyyatlar

Bu tadgigatin bir sira mahdudiyyatlari var.
Birincisi, naticaler asasan valideynlarin 6z
hesabatlarina (self-report) sOykanir, bu isa
subyektivlik riskini artirir. ikincisi, izlama
muddati 12 ayla mahdudlagmisdir, bu ise
uzunmuddatli dayaniqlihigi tam
giymatlendirmays imkan vermir. Uglinciis(,
batin mudaxilaler ddvlet dastayi fonunda
aparildigindan naticelar diger sosial-igtisadi
kontekstloerde farqli ola biler. Doérduncusd,
emosional va davranig gostaricilarinda fordi
dayisikliklar genis diapazonda olduguna
gore, bezi naeticelarde genis etibarliliq
intervallar musahide olunmusdur.

Batin bunlara baxmayaraq, tapintilar
coxsaviyyali muadaxilelerin  samaraliliyini
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gucli sakilde destaklayir ve gealacakda

daha genis miqyasda tetbig Ugln eosas
yaradir.

YEKUN

Bu tedqigat valideynlerin psixi
saglamliginin institusionallagmadan ¢ixan
usaglarin emosional Vo davranis
gostericilerine birbasa tesir etdiyini subut
edir. ilkin  merhsleds  valideynlorde
depressiya (42%), narahathq (38%) va
yuksak stress (46%) tez-tez musahide
olunmus ve bu hallar usaqlarda yuksak
SDQ ballari ile slagalandiriimigdir (r=0.42—
0.47; p<0.001). Mudaxilslerden sonra an
gucli naticaler psixososial deastak ve
igtisadi sabitlesmanin birlikda tetbiq edildiyi
gruplarda geyde alinmisdir: valideynlarin
depressiya saviyyasi orta hesabla 5.8 bal
azalmis (p<0.001), rifah gdstaericileri ise 8.6
bal artmisdir (p<0.001). Bu dayisikliklar
usaqglarda ham emosional stabilliyin, ham
da prososial davranislarin guclanmasi ile
mugayiot olunmusdur (SDQ prososial
subskala: +3.9 bal; p<0.01). Yalniz igtisadi
destek  stressin azalmasina  sabab
olmusdur (A=-4.8; p=0.01), lakin usaq
davraniglarinda sabit klinik iralileyig
vermamigdir. 9ksina, kompleks miudaxile —
psixososial, ailevi ve iqtisadi dastayin
birlegdirimasi — ham  valideynlorda
emosional sabitliyi barpa etmis, ham de
usaqglarda hiperaktiviik ve eksteriorizae
olunmus davraniglarin azalmasini tamin
etmisdir (F(3,331)=3.77; p=0.011). Natica
etibarile, usaglarin adaptasiyasi ve sosial
inteqrasiyasi ugln valideynlarin  psixi
saglamliginin  desteklonmasi  halledici
amildir. Tekce maddi yardim uzunmuddatli
tasir goOstermir; effektiv vea dayaniqli
naticalar Ugun psixososial dastek mutlaqdir.
Bu is gOsterir ki, goxsaviyyali mudaxile
modeli — valideyn rifahi ile usagin
psixososial inkisafini paralel hadasfloyen
yanasma - institusionallagmadan sonraki
dovrdea an optimal strategiyadir.
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BbIXO/[ U3 JEMPECCUU: B3AMMOCBSI3b MEXAY MMCUXUYECKUM 3OPOBLEM
POLOMUTENENA U AQANTAUNEN OETEN

lepadbetinu I".Y., Mcmaunoe ®.H., 'ynuesa H.P., Snbdaposa H.H., 3etiHanos 3.0.

AsepbatidxaHckuli MeduyuHckul YHusepcumem, kaghedpa ncuxuampuu, baky
E-mail:nguliyeval@amu.edu.az

Pe3iome

B uccnepoBaHum aHanusupyetcs 3(PEKTUBHOCTb TPEXKOMMOHEHTHOW MNCUXOCOLMaribHON
nporpaMmmbl, HanpabfieHHOW Ha MOAOEpPXKYy OeTed M UX CeMen nocne Bbixoga U3
WHCTUTYUMOHansHoM ornekun. lNporpamma Bkntovana: mogens ARC, opveHTUMpoBaHHYK Ha
pebGéHka (BOCCTAHOBMEHNE MNPUBA3AHHOCTU, CaMOPErynsumm M KOMMNeTeHUMn), cemMerHble
rpynnbl  «Uenas cemba/SAFE Children» ana ykpenneHus poauTenbCKUX HaBbIKOB U
KOMMYHMKaLMK, a TaKkke 3KOHOMUYECKYHO NoaaepKKy Yepes cbeperaTerbHble cyeTa Ha UMs
pebéHka (CDA). B nccnegosanumn yyactsoBanu 434 napbl « peBEHOK—OMNEKYH», KOTOPbIE Obln
cnydanHbiM obpa3om pacnpegeneHbl B paMkax 2x2x2 akropuanbHoro ansamHa (MOST —
Multiphase Optimization Strategy). PesynbTatbl nokasanu, 4To HaubonbLUMe YynyyleHUs
NMCUXNYECKOro 340POBbS, CHUXKEHUS TMNEPaKTUBHOCTU U BHELUHE HanpasfeHHOro noBegeHus
y geten Habnwoganucb npu KOMOGUHALMN NCUXOCOUMAbHON U 3KOHOMWYECKOW NOAOEPKKY;
NPUMEHEHNE BCEX TPEX KOMMOHEHTOB YCUMBANo U 3akpensisino NONoXuTenbHbIn addekT. B
obnactn npocouunarnbHOro NoBeAEeHUS BbISIBIIEHblI CTAaTUCTUYECKM 3HA4YMMble pasnuyuns B
NONb3y KOMMSEKCHbIX BMeLIaTenbCTB. Y poauTenen OTMEYEHO 3HAYUTENbHOE CHUXKEHue
OENPEeCCUMBHbIX W TPEBOXHbIX CUMMTOMOB, YMEHbLUEHWE YPOBHS CTpecca, pocT
cybbekTMBHOrO 6GnarononyyYnsa M uMcnonb3oBaHWe 60nee akTMBHbBIX KOMUHr-CTpaTernn.
OKoHOMUYeckast cTtabunmsaums no3Bonuna CMArYMTb BO3LEWCTBME OCTPOro cTpecca, a
rncuxocoumanbHoe conpoBoXaeHue aPPEeKTUBHO KOHTPONMPOBANo TpeBory U Oenpeccuio.
CpaenaH BbiBOA O TOM, YTO MHOrOypOBHEBbIN NOAX04 (PeBEHOK—CEMbA—IKOHOMUKA) ABMNSETCH
Havbonee onTMManbHOW cTpaTerMen MNOCTUHCTUTYLMOHANbHON ajantaumm u YCrneLwHOW
coumnanbHON UHTerpauumn.

KnioueBble cnoBa: MWHCTUTYUMOHanNu3auus, ncuxocoumnanbHoe Bmelwlatensctso, ARC,
Llenas cembsi, CDA, MOST, agantauusi, coumanbHas MHTerpaums.
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RECOVERY FROM DEPRESSION: THE RELATIONSHIP BETWEEN PARENTS' MENTAL
HEALTH AND CHILDREN’S ADAPTATION

Geraybeyli G.Ch., Ismayilov F.N., Guliyeva N.R., Eldarova N.N., Zeynalov A.E.

Azerbaijan Medical University, Department of Psychiatry, Baku
E-mail:nguliyeval@amu.edu.az

Abstract

This study examines the effectiveness of a three-component psychosocial program designed
to support children and families transitioning from institutional care. The program consisted of
the ARC model targeting children (restoring attachment, self-regulation, and competencies),
the “Whole Family/SAFE Children” groups aimed at strengthening parenting skills and family
communication, and an economic empowerment strategy through Child Development
Accounts (CDA). A total of 434 child—caregiver dyads were randomized across conditions
using a 2x2x2 factorial design within the Multiphase Optimization Strategy (MOST) framework.
Findings demonstrated that improvements in children’s overall mental health, hyperactivity,
and externalizing behaviors were most pronounced when psychosocial and economic
supports were combined; the delivery of all three components together further enhanced and
stabilized outcomes. Significant gains in prosocial behavior were also observed. Among
caregivers, reductions in depressive and anxiety symptoms, lower stress levels, enhanced
well-being, and greater reliance on active coping strategies were recorded. Economic
stabilization reduced acute stress, while psychosocial accompaniment more effectively
contained anxiety and depressive states. In conclusion, a multi-level package addressing
child, family, and economic domains simultaneously emerges as the most effective pathway
for post-institutional adaptation and sustainable social integration.

Key words: institutionalization, psychosocial intervention, ARC, whole family, CDA, MOST,
adaptation, social integration.
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VAXTINDAN 8VVOL DOGULANLARDA SURFAKTANT TERAPIYANIN
SURFAKTANT ZULALLARINA T9SIRIi

Baylerov R.O%., Mirzeyeva i.8%., Serifova N.T%.,, Novruzova G.8"., Namazova B.A%., Mollayeva N.O".

Xilasa

Respirator distress sindromu (RDS) vaxtindan avval dogulmus usaglarda (VODU) agir fesadlar ve yiksak
letalligla misayiet olunan patologiyadir, etioloji mexanizmi agciyer surfaktantinin catismazlhigi ve ya
inaktivasiyasi ile slagadardir. Ekzogen surfaktant terapiyasi mdiasir neonatologiyada standart mualice
yanasmasi olsa da, surfaktant zilallarinin (SP-A, SP-D) seaviyyalerina tasiri tam aydin deyil. Tedgigatin
maqsadi erkan va tokrar surfaktant terapiyasi alan VODU-da gan ve TBL nimunslarinde SP-A ve SP-D
saviyyalarinin surfaktant terapiyasi strategiyasinda shamiyyaetini arasdirmaqdir. Tedgigata TC olan 122
VODU daxil edilmisdir. Dogum ¢akisina gora gruplar: CAC (1000-1500 gr, n=80) va EAC (<1000 qgr, n=42).
Butiin xastaler surfaktant terapiyasina goérs tesnif edilmisdir: EST alanlar, TST alanlar va almayanlar.
Dogum ¢akisi ve hestasiya yasi azaldigca TC-nin agirliq darecasi (Silverman bali) ve invaziv midaxila
ehtiyaci artmisdir. EST 62 VDU, onlardan 40-da (64,5%) TST tatbiq olunmusdur. SP-A ve SP-D
seviyyalari Sun Red Bio (Cin) Human ELISA Kitle muayyan olunmus, statistik tehlil SPSS 20 programinda
apariimisdir. Qanda SP-A1l gostericisi EST almayanlarda 14,54+22,1ng/ml, alanlardan (9,33+13,1ng/ml)
1,5 dafa yiksak, SP-D1 gdéstaricisi har iki grupda demak olar eyni olmusdur. Dinamikada SP-D2 gdstaericisi
EST almayanlarda 326,1+355,8ng/ml, alanlardan (233,7£208,9nqg/ml) 1,4 dafe yikssak olmusdur. TBL
nimunalerinds ise EST almayanlarda SP-A seviyyasi 30,2+28,65ng/ml, alanlardan 2,4 dafs
(12,7+3,66ng/ml) yuksek olub ve SP-D saviyysaleri EST almayanlarda 248+201,17ng/ml, alanlardan
(105,29+42,25ng/ml) miqgayisads 2,4 dafs yiksak olmusdur. (p>0,05). Qanda SP-A1 gdstaricilari TST alan
ve almayanlarda yaxin olmusdur (8,41+13,9ng/ml ve 10,06+12,7ng/ml; p>0,05), lakin SP-A2 TST
almayanlarda 16,5 defe (29,8+23,4ng/ml) yiksek olmus, TST alanlarda ise cemi 1,8+1,0ng/ml (p<0,05).
Qanda SP-D1 gostaricileri TST almayanlarda 160,8+244,6, alanlardan (127,7+211,8ng/ml) 1,2 dafe yluksak
(p>0,05), SP-D2 TST almayanlarda (389,6+£108,6ng/ml), TST alanlardan (26,0+0,8ng/ml) 14,9 dafs ylksak
olmusdur(p<0,05). TBL numunaslerindede SP-D seaviyyesi TST almayanlarda 67,7+17,0ng/ml, TST
alanlarda 1,7 defe yiiksak (120,3+40,0ng/ml) olmusdur (p<0,05).

Acar s6zlear: Vaxtindan avval dodulan usaq, Tenafflis pozulmasi sindromu , Surfaktant terapiya, SP-A, SP-
D, tekrar surfaktant terapiya.

© ATUJ and The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution 4.0
International License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as
Azarbaycan Tibb Universitatinin long as you give appropriate credit to theoriginal author(s) and the source, provide a link to the Creative Commons
= Jurnal licence, and indicate if changes were made. The images or other third party material in this article are included in the
article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is notincluded in
the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the
permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of thislicence, visit
http://creativecommons.org/licenses/by/4.0/.
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GIRIS

Respirator distress sindromu (RDS)
vaxtindan avval dogulan usaglarda
(voDU) agir fesadlar va Olumls

naticelana bilan bir patologiyadir. Bu
sindromun esas etioloji mexanizmi
agciyer  surfaktantinin  ¢atismazhg,
disfunksiyasi ve ya inaktivasiyasi ila
alagadardir. Agciyer surfaktanti alveolyar

epitelin  sathini  ortan lipoproteid
kompleksidir. O, Il tip alveolositler
torafinden  sintez  olunur, agciyar

alveollarinda sethi gerilmeni azaltmagqla,
onlarin kollapsinin va atelektazlarin
inkisafinin  qarsisini  alir. Adciyer
surfaktantinin  en  vacib funksiyasi
tonoffis mexanikasinin temin edilmasi,
normal alveol morfologiyasinin
gorunmasidir [1,2,6,8,13].

Surfaktant qgarisiginin  asasini lipidler
(=90%) ve zulallar (5—-10%) teskil edir vo
dord zllal komponentinden — SP-A, SP-
B, SP-C ve SP-D ibareatdir. Hidrofob SP-
B ve SP-C lipidlerin yayillmasi va
stabilliyini temin edarek inspirasiya
zamani agciyarlarin acilmasina,
ekspirasiya zamani ise alveollarin
kollapsdan qorunmasina xidmat edir.
Hidrofil SP-A ve SP-D ise anadangalma

Yazigma liglin alaga:

Baylorov RO, Mirzeyeva 1.8, Serifova N.TL., Novruzova
G.9%.,, Namazova B.A%, Mollayeva N.O%

Azarbaycan Tibb Universiteti, | usaq xastsliklari kafedrasi, Baki
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immun mudafisnin asas hissasi kimi
patogenlarin eliminasiyasinda va iltihabi
reaksiyalarin tenzimlenmasindas,
surfaktant homeostazinin gorunmasinda
muhum rol oynayir [4,5,7,8,9,10,11,14]

Surfaktant terapiyasi ilk defe 1980-ci
illarde klinik praktikada tatbiq olunmaga
baslanmis va qisa muddat arzinde RDS

diagnozu qoyulmus ve ya bu riski
dasiyan yenidogulmuslarda standart
mualica yanasmasina cevrilorak,

intensiv neonatal terapiya ve respirator
reanimasiya sahasinda inqilabi bir metod
kimi deyarlendirilir. Bu yanasma, VODU-

In sag galma sansini  ahamiyyaetli
daracade artirmisdir [7,13].
RDS-lu VODU-In sagalmasi Ugln

agciyerlorde tam funksional endogen
surfaktant sisteminin postnatal inkigafi
zoruridir. Lakin ekzogen surfaktantin
yetkinleagmamis  agciyerde  endogen
surfaktant sisteminin inkisafina tasiri hala
da kifayat qader tadqgiq olunmamisdir.
Boezi menbelarde ekzogen surfaktantin
stumulyasiyaedici, bazilarinds ise aksina
inaktivasiya edici xususiyysatlori
bildirilir.[3,12]

Agciyar surfaktantinin bioloji aktivliyi,
fosfolipidlarin ve SP-A, SP-B va SP-C
zulallarinin - kompleks qarsiligh tasiri
naticasinda alda olunur [8,9].

Hazirda klinik praktikada istifade edilon
heyvan mangali surfaktant preparatlari
yalniz hidrofob SP-B ve SP-C zulallarini
ehtiva edir, ¢cunki hidrofil SP-A ve SP-D
istehsal prosesinde  xaric  edilir.
Olkemizde on genis istifade olunan
preparatlardan biri Kurosurf (poraktant
alfa) olub, donuz mansali tebii agciyar
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surfaktantindan alde edilmis, 99%-i
fosfolipidlarden va  1%-1  hidrofob
zulallardan (SP-B ve SP-C) ibarst

ekstraktdir. Standart neonatal doza 100—
200 mg/kq (1,25-2,5 ml/kq) taskil edir va
preparat yalniz intratraxeal yolla tetbiq
olunur[6,8].

VoDU-da RDS-un easas mexanizmi
surfaktantin  kamiyyat ve keyfiyyat
pozulmasi ile baghdir. ©kser surfaktant
preparatlarin torkibinde yalniz
fosfolipidlar va hidrofob zullallar (SP-B,
SP-C) oldugundan, terapiya alveollarin
sothi gerilmasini muvaqqgati tenzimlesa
da, immun muidafie ve tam funksional
barpani temin etmir. Bu ¢atismazliq isa
uzunmuddatli dovrde muxtslif agir
respirator Vo inkisafla bagh
patologiyalarin yaranma riskini artirir.
Tadqigatin maqsadi: Apardigimiz
todgigatda erkan ve tekrar surfaktant
terapiyasi alan VODU-dan goéturilmus
ham qan, hem da traxeobronxial lavaj
(TBL) numunslerinde SP-A ve SP-D
soviyyalarinin surfaktant terapiyasinin
strategiyasinda ahamiyyatini
arasdirmaqdir.

MATERIAL VO METODLAR
Todgigat ETPi-nun  Anesteziologiya
Reanimasiya intensiv terapiya, ETMGI-

Azarbaycan Tibb Universitetinin Jurnali
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nun, RKX-nin, RPM-in
yenidogulmuslarin reanimasiyasi
sobalerinde mualice alan VODU-lardan
secilmig xestelar arasinda aparilmisdir.
Tadgiqata 122 nafar toneffus
catismazhgi (TC) olan VDU daxil edilib
va onlarda dogum c¢akilerine asasan iki
grupa bolunmusdur: ¢ox az g¢akili (CAC)
dogum ¢gakisi 1000-1500 gr olan n=80,
ekstremal az ¢akili (EAC) dogum ¢okisi
<1000 qgram olan n=42 VoDU.
Umumilikde butiin xastelerds surfaktant
terapiyasinin totbiqi ayrica
giymatloandirilmisdir. Bu maqsadla
korpaler erkan surfaktant terapiyasi
(EST) alanlar, tekrar  surfaktant
terapiyasi (TST) alanlar ve surfaktant
terapiyasi almayanlar olmagla tesnif
edilmisdir. Tadgigatin daxil edilima vo
xaric ediime meyarlari  muayyen
olunmusdur ve yalniz hestasiya yasi <32
hafts, dogum ¢oakisi <1500 gram olan,
toneffis pozulmasi sindromu (TPS)
diagnozu qoyulmus, heayatin ik 24
saatinda reanimasiya soObasina qabul
edilmis VoDU daxil edilmisdir.
Anadangalma inkisaf anomaliyalari,
metabolik va genetik sindromlari olan
korpaler isa istisna edilib.

Cadval 1. Demografik gostaricilarin miigayisali xarakteristikasi

Gostericiler CAC (n=80) EAC (n=42)
Dogum c¢akisi 1324,0+128,0 867,6+143,8"
Hestasiya yasi 30,36+1,71 27,92+2,73"

Silverman 5,3+2,0 6,9+1,6"

Qeyd: gruplar arasi mugayisades * - p<0,001

TC Silverman gkalasi ila giymatlandirilib.
1-ci cadvaldan gorunduyu kimi, dogum
¢okisi vo hestasiya yasi azaldiqca, TC-

nin agirliq deracasi (Silverman bali)
ahamiyyetli deracade artib ve bels
korpalerin invaziv mudaxileya ehtiyaci
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daha vyuksek olub. TC-nin agirliq
daracesi, oksigena olan tslebat, gan
gazlarini, hestasiya yasi ve dogum
gokisini nazara alaraq n=62 xastaya ilkin
dozada erken surfaktant terapiya (EST)
200 mag/kq hesabi ila (kurosurf) tayin
edilmis, geyri invaziv va invaziv respirator
terapiya ile mualice davam etdirilmigdir.
EST alan 62 usaqdan 40 neferinda
(64,5%) takrar surfaktant terapiya (TST)
100 mqg/kq hesabi ila tayin edilmisdir.

Tadgiqatda VoDU -da hayatin 1-7-ci ve
10-14-cu gunlerinde gan zardabindan va
invaziv ventilyasiya aparilan VSDU-da

NOTICOLOR VO ONLARIN MUZAKIiR3SI
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yanagl olaraq TBL bioloji material
toplanilib. SP-A, SP-D saviyyalari Sun
Red Bio-dan (Cin) Human SP-A va SP-D
ELISA Kit-don istifade etmakle miuayyan
edilmisdir. Reaksiyalarin naticelari ng/ml
ilo ifade edilerak, tadgiqatin gedisinda
alinan neticelar muasir tdvsiyyelar
nazera alinmagla statistik tehlil olunub.
Statistik iglanmaler SPSS 20 paketi
vasitasi ile aparilib. Parametrik verilonlor
normal paylandigi halda Student T, geyri-
normal paylandigi halda Mann-Whitney
meyar1  totbig edilib. Korrelyasiya
alagaleri Spearman testi ile dyranilib.

Cadval 2. EST alan va almayan VODU-da surfaktant ziilallarinin saviyyalari.

95%
o T
N | Mean | Deviati ' Min | Max p
on Error Mean
Lower | Upper
Bound | Bound
aImIZS;-nlar 47 | 1454 | 22.14 3.23 8.04 21.04 0 87
SurAl EéT >0,05
43 9.33 13.15 2.01 5.29 13.38 1 59
alanlar
almisgnlar 10 | 19.71 24.55 7.76 2.15 37.27 4 68
SurA2 EéT 0,05
7 17.81 22.34 8.44 -2.85 | 38.48 1 64
alanlar
EST
almavanlar 3 30.23 28.65 | 16.54 | -40.95 | 101.41 | 13 63
LavajA EéT >0,05
14 | 12.76 3.66 0.98 | 10.65 | 14.88 5 18
alanlar
EST
46 | 14297 | 181.36 | 26.74 | 89.11 | 196.83| 4 558
almayanlar
SurD1 EST >0,05
40 | 142.65 | 224.78 | 35.54 | 70.76 | 21454 | 2 789
alanlar
EST 10 | 326.11 | 355.85 112.5 71.55 | 580.67 | 36 | 932
almayanlar 3
SurD2 EST >0,05
7 | 233.76 | 208.97 | 78.98 | 40.49 | 427.02| 25 | 551
alanlar

63
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EST 3 | 248 | 20117 |10 .| 747.73 | 122 | 480

. almayanlar 4 251.73

LavajD EST >0,05

14 | 105.29 | 42.25 | 11.29 | 80.89 | 129.68 | 44 | 192

alanlar

Qanda SP-A1 gostericisi EST Alinan naticelere gobre, EST asasen
almayanlarda 14,54+22,1ng/ml, alveolyar kollapsin garsisinin alinmasina
alanlardan (9,33+13,1ng/ml) 1,5 dafe yonalmisdir. Bu, neonatal reanimasiyada

yuksak olmusdur. SP-D1 gdstericisi har
iki qrupda demak olar eyni olmusdur
(142,9+181,3ng/ml Vo
142,6£224,7ng/ml). Dinamikada SP-D2
gOstericisi EST almayanlarda
326,1+£355,8ng/ml, alanlardan
(233,7£208,9ng/ml) 1,4 dafs yilksek
olmusdur. TBL numunalerinde ise EST
almayanlarda SP-A saviyyasi
30,2+28,65ng/ml, alanlardan 2,4 defa
(12,7+3,66ng/ml) ylksak olub ve SP-D
soviyyaleri EST almayanlarda
248+201,17ng/ml, alanlardan
(105,29+42,25ng/ml) muqayisedsa 2,4
dafe yuksek olmusdur. Cadval 2-nin
naticalerine asasan, EST alan va
almayan qgruplar arasinda SP-A va SP-D
soviyyolari Uzre statistik durtst ferq
musahida olunmamisdir (p>0,05).

coxdan malum tesir mexanizmi olub,
bizim naticaloarimiz da avvalki
tedqgigatlarla uygunluq teskil edir. EST
alan ve almayan koérpaler arasinda SP-A
vo SP-D seaviyyslerinde  statistik
ahamiyyatli fergin olmamasi (p>0,05)
gOsterir ki, erken merhaleda surfaktant
totbigi endogen surfaktant zulallarinin
sintezini ve ya lokal saviyyada
yigiimasini stimullasdirmir. Bunun
sababi kimi bir nege amil nezara garpir:
hayatin ilk saatlarinda Il tip
pnevmotsitlerin yetkin olmamasi, SP-A
ve SP-D sintezinin zaifliyi, EST-in
tosirinin daha ¢ox mexaniki stabillegma
ile mahdudlasmasi va immunoloji
mexanizmlarin aktivliegsmasi Ugun kifayat
gadar vaxtin olmamasi.

Cadval 3. TST alan va almayan VBDU-da surfaktant zilallarinin saviyyalari.

95%
Confidence
Interval for
Mean
Lowe
Std. r
Deviatio | Std. | Boun | Upper | Minimu | Maximu
N | Mean |n Error | d Bound | m m p
SurA | TST 1 |841 13.92 3.19 [1.70 |15.12 |.80 58.60
1 almaya | 9
n
TST 2 |10.06 |12.76 2.61 |4.67 |15.45 |.80 44.00 >0,0
alan 4 5
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SurA | TST 4 | 29.83 |23.43 11.7 | -7.45 | 67.10 | 13.40 64.00
2 almaya 1
n
TST 3 |1.80 1.04 0.60 |-0.78 | 4.38 1.20 3.00 <0,0
alan 5
Lavaj | TST 4 11140 |5.41 2.71 | 2.79 20.01 | 4.80 18.00
A almaya
n
TST 1 |13.31 |2.90 0.92 |11.24 | 15.38 | 8.60 18.30 >0,0
alan 0 5
SurD | TST 1 [160.8 |244.63 |57.6 |39.18 | 282.4 |9.30 789.00
1 almaya |8 |3 6 8
n
TST 2 |127.7 |211.84 |45.1 |33.86 |221.7 |1.50 606.00 >0,0
alan 2 |8 6 0 5
SurD | TST 4 |389.5 |108.64 |54.3 |216.7 |562.4 | 315.20 |551.00
2 almaya 8 2 0 5
n
TST 3 |26.00 |0.80 0.46 |24.01 | 27.99 | 25.20 26.80 <0,0
alan 5
Lavaj | TST 4 | 67.75 |17.02 8.51 |40.67 |94.83 |44.0 84.0
D almaya
n
TST 1 |120.3 |40.06 |12.6 [91.6 |148.9 |74.0 192.0 <0,0
alan 0|0 7 4 6 5
Bu cadvel TST alan va almayan alanlardan (26,0+0,8ng/ml) 14,9 dafe
usaglarda SP-A ve SP-D saviyyalerinin yuksak olmusdur ve bu da dirlst farq
muqayisesini gosterir. Qanda SP-Al vermigdir (p<0,05). TBL
gOstericileri  har iki qrupda yaxin nimunalerindeds SP-D seaviyyesi TST
olmusdur (8,41£13,9ng/ml Vo almayanlarda 67,7+17,0ng/ml oldugu

10,06+£12,7ng/ml; p>0,05), lakin SP-A2
TST almayanlarda 16,5 dafe
(29,8+23,4ng/ml) yuksek olmus, TST
alanlarda iss cemi  1,8+1,0ng/ml
saviyyasinde geyde alinmis va bu ferq
statistik cahatden shamiyyatli olmusdur
(p<0,05). Qanda SP-D1 gostaricileri TST
almayanlarda 160,8+244,6ng/ml,
alanlardan (127,7+211,8ng/ml) 1,2 dafe
yuksak olmusdur (p>0,05), SP-D2 TST
almayanlarda (389,6+108,6ng/ml), TST
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halda, TST alanlarda 120,3+£40,0ng/ml
olmusdur. TBL-da SD-D seaviyyesi TST
alanlarda almayanlarla muqgayiseds 1,7
defe yuksek olmus ve bu artim da
statistik caheatdan shamiyyatli hesab
edilmisdir (p<0,05). Belslikla, naticealar
gOsterir ki, TST alanlarda SP-A2 ve SP-
D2 seviyyeleri qanda ehamiyyatli
daracede asagl dusur, lakin TBL-da
aksine SP-D ohemiyystli darecada
yuksalir.
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TST alanlarda ganda SP-A2 vae SP-D2
saviyyalerinin azalmasi, lakin TBL-da
xususile, SP-D-nin, hamginin muayyan
gader SP-A-nin nazaragarpacaq
yuksalmasi musahide  olunmusdur
(p<0,05). Bu ferqlilik gostarir ki, TST
yalniz surfaktant zulallarinin paylanma
dinamikasina deyil, ham da onlarin
alveolyar saviyyada immunoloji
funksiyalarinin  aktivlesmasina gerait
yaradir. TST adaten, daha agir respirator
patologiyali, yuksak oksigen telabatli va
uzunmuddatli ventilyasiya ehtiyaci olan
VoDU-da tetbiq olunur. Bela hallarda
alveolyar muhitde oksidativ stres ve
iltihabi mediatorlarin  tesiri 1l tip
pnevmotsitlarin foaliyyatini
stimullagdirarag endogen SP-A va SP-D
sintezini artinr va onlarin alveolyar
sothda lokallasmasina sabab olur.

Biomarker gdstericilarinin  tehlili ila
yanagi klinik gedis da izlenmisdir. TST
almayanlarda oksigen talebati (FiO,)
40.82 + 22.87%, TST alanlarda ise 60.13
+ 24.61% olmusdur (p<0.05), bu da TST
alan VoDU-da daha ylksak oksigen
ehtiyacini gostarir. Oksigenasiya indeksi
(Ol) TST almayanlarda 5.61 + 7.40, TST
alanlarda ise 11.91 = 15.74 olmusdur
(p<0.05). Orta hava yolu tazyiginin
(MAP) muqayisasi gostermisdir ki, TST
almayanlarda  oksigenasiyani  tamin
etmak Ucun daha yukssk tazyiq tsleb
olunmus (6.25 + 0.93 smH,0), halbuki
TST alanlarda bu gosterici daha asagi
olmusdur (5.00 £ 1.18 smH,0, p<0.05).
Bu fakt TST almayanlarda ventilyator
parametrlerinin  optimallasdiriimasi ile
oksigenasiyanin gisman tamin oluna
bildiyini, TST alanlarda ise effektiv
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oksigenlesmenin  yalniz  ventilyator
dasteyi ilo deyil, olave surfaktant
terapiyasi ile mumkun oldugunu gostarir.
EST alanlarda ise FiO, talabatinin
azalmasi, MAP gostericilerinin  asagi
saxlaniimasi Vo ventilyator
parametrlarine ehtiyacin nisbaten az
olmasi mugahida olunmusdur. Bununla
yanagl, TST alanlarda respirator destaye
asilihgin daha uzun davam etmasi va
TBL-da SP-D saviyyssinin shamiyyatli
yuksalmasi alveolyar immun cavabin
aktivlesmasi ile uygunluq tagkil etmigdir.
Umumilikde bu naticeler g6sterir ki,
surfaktant terapiyasi yalniz biomarker
soviyyolerine deyil, ham de klinik
parametrlarin dinamikasina tasir etmakla
mualice strategiyasinin praktik
asaslandiriimasina sarait yaradir.

YEKUN

Belaliklo, erken ve toekrar surfaktant
terapiyasi alan VODU-dan goéturilmus
ham gan, ham da TBL nUimunalarindaki
SP-A va SP-D saviyyalarini tahlil edarak
asagidaki naticelar alinmisdir:

1. VoDU-da EST esasan agciyarlorda
mexaniki stabillik yaratmaqgla mahdud
galir, immunoloji cavabi
stimullagdirmir.

2. VoDU-da TST ise ham surfaktant
zulallarinin ~ alveolyar  seviyyade
toplanmasina, ham de lokal immun
mudafie mexanizmlarinin
formalagsmasina gerait yaradir.

3. VoDU-da EST oksigen telabatini va
ventilyator dastayina ehtiyaci
azaltdi§1 halda, yiksek FiO, ve Oi
gOstaricileri ile yanasi uzunmuddatli
respirator asilihg TST ehtiyacin
yaranmasi ila alagadardir.
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Tadgiqat naticalerine gora, SP-A ve SP- 5
D seviyyselari neonatal dovrde surfaktant
terapiyasi strategiyasinin
optimallasdiriimasinda klinik praktikada
biomarker kimi giymatlendirila biler.
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THE EFFECT OF SURFACTANT THERAPY ON SURFACTANT PROTEINS IN
PRETERM NEONATES

Beylarov R.O., Mirzayeva I.A., Sharifova N.T., Novruzova G.A., Namazova B.A., Mollayeva
N.O.

Azerbaijan Medical University, | Department of Children’s Diseases, Baku
E-mail: ilhama8002@gmail.com

Abstract

Respiratory distress syndrome (RDS) in preterm infants (PTIs) is a pathology associated
with severe complications and high mortality, with its etiological mechanism related to
pulmonary surfactant deficiency or inactivation. Although exogenous surfactant therapy
is the standard treatment approach in modern neonatology, its impact on surfactant
proteins (SP-A, SP-D) remains insufficiently clarified. This study aimed to investigate the
significance of serum and tracheobronchial lavage (TBL) SP-A and SP-D levels in
preterm infants receiving early and repeat surfactant therapy, with respect to surfactant
therapy strategies. A total of 122 PTIs with respiratory failure were enrolled. According to
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birth weight, infants were divided into two groups: very low birth weight (VLBW, 1000-
1500 g, n=80) and extremely low birth weight (ELBW, <1000 g, n=42). All patients were
further classified according to surfactant therapy: those receiving early surfactant therapy
(EST), repeat surfactant therapy (RST), or no surfactant therapy. With decreasing birth
weight and gestational age, the severity of respiratory failure (Silverman score) and the
need for invasive intervention significantly increased. EST was administered to 62 infants,
of whom 40 (64.5%) required RST. SP-A and SP-D levels were measured using Human
SP-A and SP-D ELISA kits (Sun Red Bio, China), and statistical analysis was performed
with SPSS version 20. In serum, SP-A1 levels were 1.5-fold higher in infants without EST
(14.54 £ 22.1 ng/ml) compared with those with EST (9.33 £ 13.1 ng/ml), whereas SP-D1
levels were similar in both groups. Longitudinally, SP-D2 levels were 1.4-fold higher in
infants without EST (326.1 £ 355.8 ng/ml) compared with those receiving EST (233.7
208.9 ng/ml). In TBL samples, SP-A levels were 2.4-fold higher in non-EST infants (30.2
+ 28.65 ng/ml) compared with EST infants (12.7 £ 3.66 ng/ml), and SP-D levels were
likewise 2.4-fold higher in non-EST infants (248 + 201.17 ng/ml vs. 105.29 + 42.25 ng/mi;
p>0.05). In the RST analysis, serum SP-A1l levels were comparable between infants with
and without RST (10.06 = 12.7 vs. 8.41 + 13.9 ng/ml; p>0.05). However, SP-A2 levels
were markedly higher in non-RST infants (29.8 + 23.4 ng/ml) compared with those
receiving RST (1.8 + 1.0 ng/ml; p<0.05). Serum SP-D1 levels were slightly higher in non-
RST infants (160.8 £ 244.6 ng/ml) than in RST infants (127.7 £ 211.8 ng/ml; p>0.05).
Notably, SP-D2 levels were 14.9-fold higher in non-RST infants (389.6 + 108.6 ng/ml)
compared with RST infants (26.0 £ 0.8 ng/ml; p<0.05). In TBL samples, SP-D levels were
1.7-fold higher in RST infants (120.3 £ 40.0 ng/ml) compared with non-RST infants (67.7
+ 17.0 ng/ml; p<0.05). Conclusion: The effect of RST is explained not only by the
mechanical regulation of surface tension but also by the involvement of immunological
mechanisms. SP-A and SP-D levels may be considered clinical biomarkers for optimizing
surfactant therapy strategies during the neonatal period.

Keywords: Preterm infant, Respiratory distress syndrome, Surfactant therapy, SP-A, SP-
D, Repeat surfactant therapy.
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Pestome

Cungpom pecnupatopHoro auctpecca (PAOC) y HegoHoweHHbIX aeten (HO) sasnsetca
naToriornen,  COMPOBOXAAKLWIENCHA  TAKENbIMA  OCIIOXKHEHUAMUM U BbICOKOM
netanbHOCTblO. Ero artuvonormdyeckun mexaHusm cBf3aH € geduumtoMm  Unu
NMHaKTuBaumen cypdakraHTa nérknux. HecmoTps Ha TO, 4TO 3K30reHHas cypdakrtaHTHasa
Tepanusa ABNSeTCHA CTaH4apTHBIM METOAOM fledYeHUs1 B COBPEMEHHOW HEOHaTOomNormm, eé
BNUSIHWE Ha YPOBHU cypakTaHTHbIX 6enkoB (SP-A, SP-D) octaétca HegoctaTovyHO
n3y4veHHbIM. Llenbio gaHHOro uccnegoBaHns 6bino M3yydnTb 3HadeHue yposHen SP-A n
SP-D B cbiBOpOTKe KpoBWM U TpaxeobpoHxmanbHoMm nasaxe (TBJ1) y HeQOHOLEHHbIX
AeTen, NonyYaBLUMX PaHHIOK M MOBTOPHYIO CYpMaKTaHTHYKO Tepanuio, B KOHTEKCTE
onTMMM3aLMM TepaneBTUYECKnX ctpaTternn. B umnccnepoBaHue BkodeHbl 122 HI c
AblxaTenbHOW HepocTaTovHOCThIO. 1o Macce Tena geTtn ObINW pasgeneHbl Ha ABe
rpynnbl: o4eHb HU3Kkon macckl Tena (OHMT, 1000-1500 r, n=80) n akcTpemManbHO HU3KOW
maccel Tena (OHMT, <1000 r, n=42). Bce naumeHTbl ObINM KnaccuduumpoBaHbl B
3aBMCUMOCTU OT cCypdakTaHTHOM Tepanuu: nony4vaBwwme padHo Tepanuio (PCT),
nostopHyto Tepanuio (MCT) n He nonyyasBwwne Tepanuio. C ymeHbLIeHneM Macchbl Tena
M rectauMoHHOro BO3pacTa [OCTOBEPHO Bo3pacTana TSXKeCTb [AblXxaTenbHOW
HegoctaTtoyHocTn  (wkana CwunbBepmMaHa) W NOTPEOHOCTb B MHBA3UBHbIX
BmewaTensctBax. PCT HasHayeHa 62 petam, u3d kotopbix y 40 (64,5%) BO3HuUKNa
HeobxogmumocTb B [CT. YpoBHun SP-A n SP-D onpegensanucb € Mcnonb3oBaHUEM
HabopoB Human ELISA Kit (Sun Red Bio, Kutan). Ctatuctnyecknin aHanua BbINONHANCSA
B nporpamme SPSS 20. B peaynbtatax B cbiBOPOTKE ypoBeHb SP-A1 y neten 6e3 PCT
(14,54+£22,1 Hr/mn) 6bin B 1,5 pasa Bbiwe, 4yem y nonyyaswmx PCT (9,33+13,1 Hr/mn),
Toraa kak nokasatenn SP-D1 B obeux rpynnax Obinv conoctaBumbl. B guHamuke
ypoBeHb SP-D2 y geten 6e3 PCT (326,1£355,8 Hr/mn) 6bin B 1,4 pa3a Bbilwe, 4eM y
nonyyaswwux PCT (233,7+208,9 Hr/mn). B o6pasuax TbJ1 yposeHb SP-Ay aeteit 6e3 PCT
(30,2+28,65 Hr/mn) 6bin B 2,4 pasa Bbiwe, Yem y nonyyaswux PCT (12,7+£3,66 Hr/mn);
aHanorn4Ho yposeHb SP-D y neten 6e3 PCT (248+201,17 Hr/mn) 6bin1 B 2,4 pasa Bbille,
yem y geten ¢ PCT (105,291£42,25 Hr/mn; p>0,05). NMpn aHanunze MNCT nokasatenu SP-
A1 B CbIBOPOTKE Obln CXOAHBIMU Y NONyYaBLMX 1 He nonyvaBLimnx Tepanuto (10,06£12,7
n 8,41+£13,9 Hr/mn; p>0,05). OgHako ypoBeHb SP-A2 y neten 6e3 NCT 6bin 3Ha4nMTENBHO
Bblwe (29,8+23,4 Hr/mn), yem y geten ¢ MNCT (1,8+1,0 Hr/mn; p<0,05). YposeHb SP-D1 B
CblBOPOTKE OblN Heckonbko Bbiwe y aeten 6e3 MNCT (160,8+244,6 Hr/mn), 4yem y
nonyyaswux MNMCT (127,7£211,8 Hr/mn; p>0,05). NpumeyaTtensHo, 4YTO ypoBeHb SP-D2 y
peten 6e3 MNCT (389,6+108,6 Hr/mn) 6bin B 14,9 pasa Bbiwe, Yem y nonyyaswmx MNCT
(26,0+0,8 Hr/mn; p<0,05). B obpasuax ThJ1 yposeHb SP-D y geten ¢ MNCT (120,3+40,0
Hr/mn) 6bin B 1,7 pasa Bbiwe, 4yem y geten 6e3 CT (67,7£17,0 Hr/mn; p<0,05).
3akntodeHne: OddekT NOBTOPHON cypdakTaHTHon Tepanum (TST) obbscHseTcs He
TONMbKO MEXaHW4YeCKon perynsauuen rnoBepXHOCTHOIO HaTSXKEeHUS, HO U BOBMEYEHUEM
UMMYHOMNOIMMYECKMX MexaHn3MoB. YpoBHM SP-A n SP-D moryT paccmaTtpuBaTbCs Kak
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KNMMHU4Yeckne Grvomapkepbl AN ONTUMMU3aUMKM cTpaTernm cypdakTaHTHOM Tepanuu B
HeoHaTanbHOM nepuoae.

KnroueBble cnoBa: HeAOHOLWEHHbIN PeBEHOK, CMHOPOM [OblXaTenbHbIX PacCTPOWNCTB,
cypdakTaHTHasa Tepanus, SP-A, SP-D, noBTopHada cypdakraHTHasa Tepanus.
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Annotasiya

Tadgigatin magsadi anadangslma (rak qisurlu (AUQ) usaglarda immun statusun ve apoptoz
proseslarinin xudsusiyyatlerini dyranmak olmusdur. Arasdirmaya 113 usaq daxil edilmisdir (90 nafar
AUQ ile ve 23 saglam usaq). Limfositlerin subpopulyasiyalari (CD3, CD4, CD8, CD19), apoptoz
markerlari (CD95), aktivasiya gostericilari (HLA-DR), elaca de proinflamator sitokinlarin (TNF-a, 1L-6)
saviyyasleri giymatlendirilmisdir. Musyyan olunmusdur ki, AUQ-li usaglarda CD3* ve CD4/CD8
indeksinin azalmasi, eyni zamanda CD4*, CD8*, CD19*, CD95, TNF-a ve IL-6 saviyyalsarinin
yuksalmasi musahida olunur. ©n kaskin dayisiklikler sianotik formalar zamani geyd edilmisdir. Askar
olunmus markerlor erken diagnostika, risklarin stratifikasiyasi ve mualicanin fardilegdirilmasi tgun
istifade oluna biler.

Acar sOzler: anadangalma Urek qusurlari, ugaglar, xroniki hipoksiya, immun status, apoptoz, TNF-q,
IL-6, CD95

BBegeHue

BpoxaéHHble nopokn cepgua  (BI1C) naymeHToB 3HAYNTENBHO BO3pocna,
SABNAOTCA OAHOM n3 Hanbonee OA4HaKo [oonepaumOHHbIN nepvon
pacnpoCcTpaHEHHbIX n coumanbHo OCTa€TCA KPUTUYECKN BaXXHbIM B MiaHe

3Ha4YMMbIX NATONOrMM OEeTCKOro BOo3pacTa,
BCTpeyasicb B cpeaHem y 8—12 Ha 1000
XUBOPOXKAEHHbIX aeTen. bnarogaps
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OLIEHKN MaTOreHeTU4yeCcknx MexaHu3mMoB W
NPOrHO3NPOBaHNA pPUCKA OCMOXHEHUN. B
nocnegHne rogbl CTaHOBUTCSA OYEBUAHbBIM,
4yTO KNuHn4yeckoe TeyeHne BlcC
onpeaensieTcs He TONbKO CTPYKTYPHbLIMU U
reMoanHaMN4YeCcKUMMU U3MEHEHUSIMU, HO U
rnybokuMn HapyLeHUssMM Ha CUCTEMHOM
UMMYHOSNOMMYECKOM M KNETOYHOM YPOBHSIX
[1-3].

OOHUM M3 KIYeBbIX acneKkToB U3yYeHUus
BINC saBnsietcsa nccnegoBaHnMe COCTOSIHUSA
WMMYHHOW CUCTEMbI. YCTaHOBMNEHO, 4YTO Y
JeTen ¢ JaHHOM naTosfiorMen oTMevyaroTcs
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M3MEHEHUA KaK B KNeTOYHOM, TaKk U B
rymopanbHOM 3BeHe WMMyHuTeTa. B
nepByld o4yepedb ITO KacaeTca -
numdounTapHbix cyononynauun  (CD3Y,
CD4*, CD8"), GanaHc KOTOpPbIX
onpegenser KoopAuMHaUMIO  MMMYHHOrO
otBeta. CHwmxeHne CD4* T-xennepoB u
OTHOCUTENbHOE NoBbILLIEHNE CD8*
UMTOTOKCUYECKMX  KIMEeTOK NpuBOAUT K
ymeHblweHno uHaekca CD4/CD8, uto
oTpaxaeT  UCTOLLEHWEe  perynaTtopHbIX
MexaHuW3MOB M npegpacrnonaraer K
pa3BUTUIO XPOHUYECKOro BocnaneHus [4,5].
Hapsaay c N3MEHEHNEM
cybnonynsayunoHHOro cocTaBa
NMMA@OUNTOB BaXXHOE 3HaYeHWe UMeroT
Mapkepbl anonTtosa n KNeTo4YHON
akTMBaumu. dac-3aBNCUMBIN nyTb
anonTtoasa, accouMnpoBaHHbIN C
skcnpeccuen CD95, urpaet BeayLLyto ponb
B npoweccax nporpaMmmumpyemMom
KnetoyHon rmbenun. Ero runepaktmsauus y
nauyneHtoB ¢ BIC cBupetenbctByeTr o
MOBLILWEHHOW NPeapacnosioXXeHHOCTU K
NCTOLLEHNIO NMOoLUUTaApHOro nyna, 4to
ycyryonsiet MMMYHHYO AUChYHKUMIO [6].
HononHutensHoe 3HayeHue nmeet
akcnpeccus HLA-DR kak  mapkepa
aKTMBauuMM WMMMYHHOW CWUCTEMBI:  €ro
NOBbILLIEHME YKa3blBaeT Ha XPOHUYECKYHO
CTUMYNALUMIO  UMMYHHOro  OTBeTa B
YCNOBUAX MNEPCUCTUPYIOLLEN TUMOKCUN 1
BocnaneHusa [7].

Ocoboe wmecto B natoreHese BIIC
3aHMMaeT NpoayKumsi NpoBOCNannTeNbHbIX
UWMTOKWMHOB, TaKkuX Kak (pakTop HeKposa
onyxonu aneda (TNF-a) n nHTeprnenknH-6
(IL-6). 3T  meguaTopbl  ycunuearoT
aKkTMBaumo  anonTtosa, noadepXusaroT
XPOHMYECKUA BOCNanuTenbHbin  QOH W
CnocobCTBYIOT MNOBPEXAEHUIO MWOKapAaa.
VccnepoBaHusa nocnegHux neT nokasanu,
4yTO nosbiweHne TNF-a u IL-6 koppenupyeT
C TAXKECTbK KIMHUYECKOTO COCTOSHUSA U
HebnaronpnaTHbLIM NPOrHO30M y OeTen C
BIC [8-10].
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BblpaXXeHHble
UMMYHoMaTosiornyeckue N3MeHeHNA
pPerucTpupyroTca  npy  LMaHOTUYECKUX
dopmax BIC. XpoHuyeckas runokcms,
XapaktepHas 4Ons  9TuxX  NauMeHTOoB,
MHOyuupyeT  Kackag afanTuMBHbIX WU
noBpeXaarLmnx peakumn: ctabunusaumto
HIF-1a, aKTuBauumio
cBobogHOpaanKanbHOro OKMCIEeHUS,
rmnepnpoaykKumio LUUTOKNHOB n
cTumMmynauuio anontosa. B coBokynHocTm
3TO MPUBOAUT K HaPYLUEHUIO MMMYHHOro

Hawnbonee

romeocrasa n yckopseT
nporpeccupoBaHue cepaeydHon
HegocTtaTo4HocTm [11].

Takum obpasowm, COBpPEMEHHbIE

npegcrasnenus o BI1C BbIxogaT 3a pamkm
TPagULMOHHOIO ONMCaHUS aHaTOMUYECKNX
N  yHKUMOHArbHbLIX OedeKToB cepaua.
Bcé Gonblue gaHHbIX YKa3biBaeT Ha TO, YTO
UMMYHHbIW ~ aucbanaHc W aKkTMBauus
anonTtosa ABNAIOTCA BaXXHbIMU
naToreHeTU4eCKUMmn 3BEHbAMM,
BMMAKOWMMN  Ha ucxon 3aboneBaHus.
OpHako nmermecs nccnenoBaHmns
3a4acCTy HOCAT Pa3pO3HEHHbIN XapakTep:
nnbo oueHnBaeTCs TOMbKO LUTOKUHOBbLIN
npocunb, nMBo wu3yyawTCa OTAENbHbIE
numdouuTapHble  cybnonynsuuu, nnbo
paccmaTtpmBaroTca Mopdonornyeckmne
acnekTbl anonTto3a 6e3 aHanm3a ux CBA3N
UMMYHHbIM  CcTaTycoM. HepocTtaToyHO
CBeOeHMn O KOMMMEKCHOM  nogxoae,
BKMtOYaoOLWEM OOHOBPEMEHHYIO  OLEHKY
KNETOYHOro UMMYHUTETA, MapKepoB
anonTo3a 1 BoCnanuTesbHbIX LUTOKUHOB Y
aeten C  pasnUYHbIMA - KITMHUYECKUMU
dopmamu BINC.

B cBsA3K ¢ 3TMM BO3HMKAET HEOH6XOANMOCTb
B npoBeaeHumn KOMMSEKCHOro
nccrnenoBaHus, HanpaBfiEHHOro Ha
n3yyeHne B3anMMOCBSA3N MeXOY UMMYHHbIM
cTaTycoM W npoueccamu anonrto3a npu
BIMNC y peten. BbisiBneHne Takux cBs3en
NMO3BOMUT HE TOMbKO rnybxe MNOHATb
naToreHe3 3aboneBaHns, HO 1 060CHOBaTb
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BO3MOXHOCTb UCMNONb30BaHUSA UMMYHHbIX U
anonToTUYEeCKUX MapKepoB [ASi paHHen
ANarHoCTUKN, NPOrHO3NPOBaHNS TEYEHUS U
NNaHUPOBAHUS WHOVBUOYaNU3MPOBaHHbIX
nevyebHbIX BMEeLLaTeNbCTB.

Lenb ncenenoBaHus — OUEHUTb
0COBEHHOCTM  MMMYHHOrO  cTatyca W
aKTMBHOCTW  anonTto3a Yy pgetem cC
BPOXXAEHHbBIMU nopokamm cepaua,
BbISIBUTb pasnuyus mMexay
auMaHOTUYECKUMN U LMaAHOTUYECKUMMU
dopmamu, a Takke onpenennTb
KNMMHUYECKOEe  3Ha4YeHMe  MOJSTyYEHHbIX

AaHHbIX ANs AMarHOCTMKM M NPOrHo3a.
MaTepwuanbl n meToabl

B wuccnepoBaHne Obinn BkOYeHbl 113
AeTen B Bo3pacTe OT poxaeHust Ao 17 ner,
HaxoAMBLUMXCS noA  HabnwgeHvem B
cneunanmsanpoBaHHOM KapAnonorn4yeckom
oTaeneHuu A3zepbangxaHckoro
MeauuMHCKOro yHusepcuteTta. Cpean Hux
90 pete MMenun BPOXOEHHbIE MOPOKU
cepoua, a 23 pebéHka cocTaBunU
KOHTPOJSIbHYO rpynny 340pOBbIX,
COMOCTaBMMbIX MO BO3pacTty W nony.
lpynna naumeHtoB ¢ BIMC ©Obina
pasfeneHa Ha noarpynnbsl B 3aBUCMMOCTU
OT KIMMHN4YeCcKon hopMbl:

e AumaHoTM4ecKkne Mnopokn — [OeTn C
aedekrom MeXKenygo4YKoBOK
Neperopoakn, OTKPbITbIM apTepuanbHbIM
NPOTOKOM, AedEeKTOM MexXnpeacepaHomn
neperopoakM u Apyrmmu nopokamu 6e3
Bblpa)X€HHOW r'MMNOKCEMUM.

* LlMaHoTnyeckne nopokn — naumeHTbl C
TeTpagon danno, TpaHCcno3numen
MarmcTpanbHbIX CcoCyfoB, NOSHON
aHomanven ppeHaxa nEeroyYHbIX BeH WU
apyrumm doopmamm, ConpoBOXAAOLLMMNCS
XPOHNYECKOM MMNOKCUEN.

Y Bcex geTten npoogmnca 3abop BEHO3HOM
KPOBW, U3  KOTOPOW  BbIMOSHANUCH
MMMYHOSOrM4ecKkune nccrnegoBaHus.
AHanun3a BKIIHOMan onpeaeneHve
cybnonynauun numdgountos (CD3*, CD4*,
CD8*), oueHKy MapkepoB anonto3a
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(CD95/Fas) u aktmBaumm (HLA-DR), a
TakKke YpPOBHEW  MNPOBOCMANUTESNbHbIX
unmtokmHoB (TNF-a, IL-6). [Ona oueHkn
KNEeTOYHOro UMMYyHUTETa NpUMeEeHsAnach
npPoTOYHaa UMTOMETPUS, NO3BOSMMBLUASA
KONIMYECTBEHHO ONpeaeniuTb OCHOBHbIE
nonynsumm n cydnonynaumm nuMOLnTOB.
KoHueHTpauum UMTOKMHOB B CbIBOPOTKE

N3Mepsnmcb MeTOA0M
NMMYHOEPMEHTHOTO aHanuaa.
[lononHuTensHO paccynTbiBancs WHAEKC
UMMyHHOW  peaktmBHocTu  (IRIl)  Kkak

WHTErpanbHbIN - NnokKasaTenb akTUBHOCTU
UMMYHHOW cucTtembl. CpaBHeHWe mexay

rpynnamum  npoBoAuriocb C  Y4ETOM
KOHTPOJIbHbIX 3Ha4YEeHUN. Ocoboe
BHMMaHWE yOensanocb COMOCTaBIEHUIO

aUMaHOTUYECKNX U LIMAHOTUYECKUX GOOPM,
YTO MO3BONMUMO  BLIABUTbL  pasnuuus,
CBSI3aHHbIE C XPOHUYECKOWN rMMOKCUEN.

PesynbTathbl

NameHeHus T-numdountapHoro 3seHa.y
neten ¢ BIIC BbisIBNEHO [OCTOBEPHOE
CHMWXKeHne obuwero ypoBHa CD3* T-
numgoumtoB (62.72 + 10.92% npoTtue
66.30 + 4.11% y koHTpons, p < 0.05) npwu
OAHOBPEMEHHOM noBbiweHnn CD4* (40.76
+ 7.89% npotmB 35.2 £ 51%, p < 0.01) un
CD8" (31.94 + 8.60% npoTtus 26.1 + 4.8%,
p < 0.01) cybnonynsumin.

CHuxeHune uHpgekca CD4/CD8, ocobeHHO
npu uuaHotTudecknx dopmax (po 1.2),

yKasbliBaeT Ha HapyLleHune
nMMyHoperynaTopHoro 6anaHca.

AnonTo3s " akTnBauusi
numaoumToB.OTMEYEHO  3HaYMTENbHOE

nosbiweHne CD95" numcouuTos (20.23 +
10.12% npotue 12.3 + 3.1%, p < 0.001),
4yTO cBMAeTenbCcTBYyeT 06 aktmBauum Fas-
3aBNCMMOro nyTn arnonro3sa. B
abcontoTHbIX BenuunHax yucno CD95*
knetok y geten ¢ BI1C 6o noytn BaBoe
BblLLIE KOHTPOJSIbHOMO YPOBHSA (862.8 + 594.7
kn/mkn npotms 420 + 210 kn/mkn). HLA-DR
NpOAEMOHCTPMPOBAs NUWb TEHAEHUMIO K
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pOCTYy, He [OCTWrLIY CTaTUCTUYECKOM
3HauyumocTu (Tabnumua 1).

Mokasatenb  |KoWwtponb(n=23)  [BMC(n=90) __ |p |
12,3 20,23 <0.001

420 862,8 <0.001

14,6 16,2 n.s.

8,14 22,28 <0.0001

9,2 21,4 <0.0001

11 1,45 <0.01
Ta6nuua 1. AnontoTuyeckue n BocnanuTenbHble Mapkepbl y ageten ¢ BIMC n koHTponem

LUuToknHoBbIN npodunb Hanbonblwune 3HavyeHus Habnioganucb y
YpoBun TNF-a n IL-6 y pgeten ¢ BIIC naynweHToB C UMaHoTU4eCcCKuMn copmamm
3HauyuTenbHO MNpeBbIWann nokasaTenu (TNF-a — 38.6 £ 6.5; IL-6 — 35.4 + 7.2).
KOHTponsa: TNF-a — 22.28 + 10.09 npoTtus AnHamuka LUUTOKUHOB HarnsagHo
8.14 £ 2.31 nr/mn (p < 0.0001), IL-6 — 21.4 npegcrasneHa Ha PucyHke 1.

+ 8.7 npotme 9.2 £ 3.5 nr/mn (p < 0.0001).

YpoeHu TNF-a y neTten ¢ BIMNC 1 koHTponem

aot

30F

TNF-a (pg/ml)

10

h i
KoHTpons AuMaHoTUYeCcKWe UpnaHoTu4eckue

PucyHok 1. YposHu TNF-a y geTtern KOHTPOSbHOW rpynnbl, aunmaHOTUYECKMX 1 unaHoTu4ecknx BIMC

Anonto3 ©“  T-KNETo4YHbIn  NpPOUsb. LMaHoTMYeCcCKuUMn opmammn sKcnpeccua
Pacnpepgenenne CD95" numdouunTtoB u CD95 pgocturaet MaKCUManbHbIX
nokasarenu CD3* n CD4* 3HadyeHnn, a ypoBHn CD3* un CD4*
NPOAEMOHCTPMPOBaHbl Ha PucyHke 2. 3Ha4YUTENBHO CHUXAaKTCS.

OTyéTnIMBO BMOHO, YTO Yy [JeTen C
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Srcnpeccua CD95 (%) v aeTen c BMNC v konTponem

KoMTponk ALMBHOTHHECKIE

PucyHok 2. NMokasatenu CD95 (%), CD3" n CD4" y geten KOHTPOMbHOW rpynnbl, auuaHOTUYECKUX U

umaHoTu4eckux BIC

NHpekc WMMYHHOM peaKkTUBHOCTH
(IR1).NHgeke IRI 6bin 4OCTOBEPHO BhILLE Y
peten ¢ BMNC (1.45+£ 0.3 npotne 1.10 £ 0.2,
p < 0.01), yTo oOTpaxaeT akTMBaLMIO
MMMYHHOIO OTBETa, XOTA WU B He Bcerga
adpeKkTMBHOWN (hopme.

KoppensunoHHbln  aHanuid. BbisiBneHbl
[OCTOBEpPHbIE Koppenaumm mMexay
kntoyYeBbiMU Mapkepamu TNF-a n IL-6 (r =
0.59, p < 0.01),CD95 (%) n KonuyecTBOM
nenkouuTos (r 0.57, p < 0.01). 3tn
B3aMMOCBA3N NOATBEPXOAAT eOUHCTBO
BOCNAnUTENbHONO X anonTOTUYECKOro
KackagoB.

O6cyxaeHue

PesynbTatbl npoBeAEHHOIO UccrneaoBaHns
NOATBEPXKAAKOT, YTO BPOXOEHHbLIE MOPOKM
cepgua (BINC) y geten conpoBoXxagatoTcs
He TONbKO aHaTOMUYECKNMU n
reMmogMHaMM4YeCcKUMM HapyLLIEHUAMU, HO U
BbIPQXXEHHBIMU ~ UMMYHOJSTOTMYECKUMUN U
anonToTU4eCcKUMmn N3MEHEHNAMM.
BbISIBNEHHbIN KOMMNSIEKC COBUIOB OTpaXkaeT
aKTMBaLMIO BOCNANUTENbHbIX MEXaHU3MOB,

YrHeTEHNE perynatopHoro 3BEHa
MMMYHUTETA n ycuneHue anonTto3sa
J'IVIM(bOLI,VITOB, 4yTO nveert BaXHoe
natoreHetTn4yeckoe wn MNpPOrHoCTn4eckoe
3Ha4yeHune.

MMMyHHBIM npodounb npu BIC. CHuwxeHne
obwero yposHa CD3* T-numcounTtoB npu
ogHoBpemeHHOM pocte CD4* un CD8*
nonynaunn cBMAETENbCTBYET o}
HaNPsPKEHHOCTM KIETOYHOr0 MMMYyHUTETA.
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MNoBblweHne  CD8* LIMTOTOKCUYECKUX
numcoumtoB u CD19*" B-knetok MOXHO
paccMmatpmBatb  Kak  KOMMEHCATOPHYHO
peakuuio Ha XPOHUYECKUN
BocnanutenbHbli  ctumyn.  ogobHbie
N3MEHEHNSA paHee onucbiBanucb Swanson
n coasT. (2022), KOTOpblIEe OTMETUNN, YTO Y
neten C BrC dopmupyetcsa
cBOeOobpasHbIn «MMMYHHbIN aucbanaHcy,
npegpacnonararoLni K pas3BUTUIO
BTOPUYHbLIX MHADEKUUA U OCNOXHEHUN [3].
Ocoboe 3HayeHMe WMeEeT CHWXeHue
nHogekca CD4/CD8. 3T1oT nokasaTernb
LUMPOKO UCMONb3YeTCA B UMMYHOSOIMMK Ans
OLEHKN perynartopHom cnocobHoctn T-
numdcoumtoB. B Hawem nccrnegosaHnm oH
Oblm OOCTOBEPHO HWXE Y MauMeHToB C
LMaHOTUYECKNMHU dopmamu, 4yTO
cornacyetcsa C [AaHHbIMM Luo wn coasr.
(2020), nokasaBWWX CBA3b  HWU3KOTO
CD4/CD8 C nporpeccupoBaHnemM
cepaeyHon HeoCTaToOYHOCTH [5].

Anonto3 ©n aktuBauma NMMAOLUNTOB.
OaHMM K13 KNo4YeBbIX pe3ynbTaToB CTano
BbIsIBIEHHOE  MOBbILEHWE  3KCIpeccumn
CD95 (Fas), ocobeHHO y naumeHToB C
umMaHoTuyeckummn cdopmamm  BIIC. 3T0
yKasblBaeT Ha akTmBauuto Fas-3aBucmmoro
nyTM anonTto3a, KOTOpblM  sBRSETCA
OCHOBHbIM MEXaHNU3MOM
nporpamMmmupyemon rméenu numdoumTOoB.
Mopo6HbI hbeHoMeH paHee onncaH Patel n
coaBT. (2019), nokazaswwmmu posib CD9S5 B
perynauum Kak HOpMarnbHOro, Tak W
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naTosiormyeckoro passutus cepgua [6].
lNoBbiweHne HLA-DR oTpaxaet
XPOHUYECKYI0 aKTuBauuio T-nMmdoumTOB.
OpHako B otnunumne ot CD95, aTtoT Mapkep
He  NpOAEeMOHCTpUpoBan  YCTONYMBOW
KOppEensaumMm C TSXKECTb0 COCTOSIHUSA, YTO
NO3BONSET CYMTATb EM0 MEHEE HAAEXHBLIM
NPOrHOCTUYECKNM NHOMKaTOPOM.
AHanornyHble gaHHble NpuBoaaT Romero un
coaBT. (2020), oTmevas, 4to HLA-DR
oonbLle oTpaxkaeTt Tekyllee
BOCNanuTenbHoe COCTOSsIHME, yem
O0NITOCPOYHbIN NPOrHO3 [7].

Ponb uutoknHoB TNF-a n IL-6.Hanbonee
BblpaXXeHHbIe pasnuuus mMexay
nauyneHTamum ¢ BIN1C n koHTponem Kacanucb
ypoBHen TNF-a u IL-6. IX koHUeHTpauum y
GonbHbIX OeTeM B HECKONbkO  pas
NpeBbILany KOHTPOSIbHbIE 3HA4yeHus, a Y
NauyneHToB C uUMaHoTU4eckumu dopmamu
OTMeYanucb MakcumarbHble MokasaTenu.
OTU AaHHble NOATBEPXKAAKT LEeHTParnbHYyo
pofb MpPOBOCMANUTENbHbIX LMTOKMHOB B
natoreHese BI1C. TNF-a u IL-6 obnapatot
MHOXECTBOM 3(P(PEKTOB: OHU NHOYUMPYHOT
anonTo3 KapauMoMMOUUTOB, YyCUNUBaKT
9KCNpPeccuio  aare3voHHbIX  MOJEKyn,
CTUMYNUPYIOT  MPOAYKUMIO  peaKTUBHbIX
dopMm kucrnopoga M TEM  CaMbIM
nogaepXuBarT XPOHUYECKoe BOCcnarneHue.
Wang u coasTt. (2021) nokasanu, 4TO
NoBbIWEHHbIN ypoBeHb |IL-6 saBnseTcs
He3aBMCUMbIM drakTopom
HebnaronpuATHOro nporHosa y [fneTen cC
BIMC [9]. Hawwn pe3ynbTaTbl MOMIHOCTbIO
COrnacyrTCcs C 3TUMM AaHHbIMMW.
LinaHoTnyeckne opMmbl:  akUeHT Ha
rmnokcuto. CpaBHeHME UMaHOTUYECKUX U
aumaHoTudecknx ¢opm BbIgBMNO OGonee
BblpaXXeHHbIe UMMYyHOMaTonornyeckme
M3MEHEHNA Yy MepBbIX. JTO OTpaxaeT
BNMUSHNE  XPOHUYECKOW  TUMOKCUM  Kak
BeayLlero naTtoreHeTudeckoro akropa.
XpoHU4eckass rMnokceMmsa  mnHayumpyet
cTabununaayuio HIF-1a, aKTuBauuio
anonTosa n ycuneHue cekpeuuu
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LUMTOKMHOB, YTO B COBOKYMNHOCTW NPUBOAUT
K HapyLUEeHU0 MMMYHHOro romeoctasa [11].
MmeHHo B 3TOM rpynne peTten Mol
OTMETUNN MakcumanbHoe CHukeHue CD3*
n CD4* «knetok, a Takke peskoe
nosbiweHne CD95 wn TNF-a. Takum
06pa3oM, MMNOKCUSA BbICTyNaeT He TOSbKO
Kak reMogMHaMmn4eCcKum CTPeCccop, HO U Kak
MOLLIHbIN NMMYHOMOAYNATOP,
YyCUNMBAOLLMIN NaTONOrMyeckme npoLecchbi.
KnnHuko-npakTnyeckoe 3Ha4yeHue.
[MonyyeHHble  pesynbTaTbl  MNO3BOMSAOT
BblAENUTb paa Nokasatenen, obnagarowmx
BbICOKOW JNarHoCcTn4eckoun "
NPOrHOCTUYECKOW LIEHHOCTbIO. OTO Npexae
Bcero TNF-a, IL-6 n CD95, koTtopble
NPOAEMOHCTPUpOBanu YCTOMNYUBYIO
B3aMMOCBA3b  Mexagy cobom wm  C
KITMHNYECKNMMU NposBNEHNAMMU
3aboneBaHus. Wx wncnonb3oBaHMe B
PYTUHHOWN npakTuke MOXeT
cnocobCcTBOBATL: pPaHHEN MAEHTUUKaLNK
naumMeHToB C BbICOKMM PUCKOM
nporpeccupoBaHuns, BbiAeNeHnio noarpynn

OonbHbIX Ons Gonee  arpecCUBHOrO
MOHUTOPWHra, nnaHNpPoOBaHMUIO
UMMYHOMOAYNNPYIOLLEN Tepanuu.

HanpoTtus, HLA-DR nokasan
OrpaHUYEeHHYo NPOrHOCTUYECKYHO

3HAYMMOCTb M MOXET paccMaTpuBaTbCA
cKkopee Kak Mapkep Tekyllen akTMBauumm
MMMYHHOro OTBeTa.

3akntoyeHue

Y peten C BPOXAEHHBIMM MOPOKaAMMU
cepgua dopmMmupyeTca  crneunguyeckun
UMMYHOMATONOrMYeCKUN npogunb,

BKMNtoYawLmm cHmxkeHne CD3* n CD4/CDS8
MHAOEKCa, a Takke nosbileHne CD95, TNF-
a u IL-6. O™ nokasatenu MoryT
paccmMmaTpmBaTtbCs B KayecTBe
ANArHOCTUYECKMX W MPOTrHOCTUYECKUX
MapKepoB. KomnnekcHas oLEeHKa
WMMYHHOTO WM anonTOTUYEeCKOro craTtyca
Nno3BONsieT BbIAENATb NALUWEHTOB rpynmbl
pucka n nnaHMpoBaTb
WHOMBUAYANN3NPOBaHHbIE
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TepaneBTUYeCKMe BMeLlaTenbCTBa.
PesynbTtatbl uccnegoBaHWs  pacluMpsitoT
npeactaeBneHnss o natoreHese BIC wu
nogyYe€pKkmMBatoT Heob6XxoauMOCTb
NMHTEerpaumm MMMYHOJSIOrMYECKUX MapKepoB
B KMMHWYECKyl npakTuky. OrpaHnveHns

nccnegoBaHust U HanpaeneHus  ans
6yaywmx pabor.

Cnepyert OTMETUTb HECKOJbKO
OorpaHuyeHuin npoBeAEHHOro
nccnenoBaHusi, KOTopble  HEobXxoaMmo
yunTbIBaTb npwu MHTepnpeTaumm
NONyYeHHbIX AaHHbIX.

Pasmep BbIOOpPKU. HecmoTps Ha

BKNtoYeHue 113 maumeHToB, YTO ABMNsAeTCcA
AOCTaTOMHO MNpeAcTaBUTENbHLIM  YUCIIOM

ans negmaTpuyeckomn nonynsummn,
pasgeneHue Ha nogrpynmnbl
(aumaHoTU4eckme n LUmaHoTM4Yeckme
doopmbl) HECKONbKO yMeHbLUaeT
CTaTUCTUYECKYI0 MOLLHOCTb aHanu3a. Ons
Gonee HaOEXHbIX BbIBOAOB
uenecoobpasHbl nccnegoBaHus Ha

pacLUMpeHHbIX BblbopKax.
OQHOLEHTPOBbIN XapakTep nccrneaoBaHus.
Bce naumeHTbl Habnioganucb B OAHOM
MEOMLMHCKOM yYpexaeHun, 4YTo MOXeT
orpaHunymBaThb BO3MOXHOCTb
9KCTpanonsaumm pesynbTaToB Ha Oonee
LWMPOKY0 nonynaumo. MHoroueHTpoBble
nccnegoBaHus no3BonAT NOBbICUTb
YHMBEpPCanbHOCTbL U BOCMPOM3BOAMMOCTb
BbIBOJOB.

OrpaHM4YeHHOCTb nNaHenu mapkepoB. B
paboTe OLeHMBanNUCb TONIbKO OCHOBHbIE
WMMYHHbIE M anonTOTMYECKNE MoKasaTenu
(CD3, CD4, CDS8, CD95, HLA-DR, TNF-q,
IL-6). BkntoyeHune JOMONHNTENbHbIX
6uomapkepos (Hanpumep, IL-10, IFN-y,
Bcl-2, kacnasbl) nossonuno 6bl 6onee
rny6oko OoxapakTtepusoBaTtb
naToreHeTU4Yeckne MmexaHm3moi.
OTcyTcTBME AMHAMMYECKOro HabnaeHus.

Bce OaHHble noJ1yveHbl B
goonepaunoHHOM nepunoage, 4yTO He
no3BondeT OUEeHUTb BInndHue
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XUPYPruyecKon Koppekumnm Ha MUMMYHHbIN U
anonToTUYeCcKni npodune.
[MepcnekTuBHBIMU ABNAOTCSA NOHMUTIOAHbIE
nccrnegoBaHuna C MOHUTOPUHIOM
nokasaTterier 4o 1 nocne onepauun.

HecmoTpa Ha yKkasaHHble OrpaHu4eHus,

npoBeaéHHoe  uccregoBaHMe — UMeeT
BaHoe 3HayeHne W [OEeMOHCTpUpyeT
HeobX0aAMMOCTb WHTerpauunmn
WMMYHOSOTMYECKUX U anonTOTUYECKMX

MapKePOB B KNMHUYECKYIO MPaKTUKY.

HanpaBneHus ans Oyaywmx
nccrnegoBaHun.Pacwmperue naHenu
aHann3anpyembIx LUUTOKWHOB n
MOMEKYNSPHbIX ~ MapKepos, BKINtoYas

NpoTMBOBOCNANMUTENbHbIE U PErYNATOPHbIE
MeauaTtopbl. I3yyeHne ponm reHeTu4ecknx
n 3MNUreHeTUYeCcKnx rakTopoB,
perynupyowmx anonto3 u WUMMYHHbIN
otBeT y peten c BIIC. T[llposeaeHue
MHOrOLEHTPOBbIX  UCCreaoBaHui  Ans
noaATBEPXKAEHNA MOMYYEHHbIX OaHHbIX W
pa3paboTku YHUPMLMPOBAHHbIX
anarHoctudecknx  kputepues.  OueHka
ANHAMUKN MMMYHHOIO U anonTOTUYECKOro
cTatyca B nocneonepaumoHHOM nepuoae,
YTO MO3BOSIUT MNPOrHO3NPOBaTb UCXOAbI
XNpyprudeckon koppekumun. PaspaboTka u

anpobauuss  UMMYHOMOZYNMPYIOLMX 1
NPOTMBOBOCNANMUTENbHbIX

TepaneBTUYECKNX noaxoaos.,
HanpaBneHHbIX Ha CHUXEHne

naTosiorMyeckon akTmpaumm anonrtosa u
BOCnaneHus.
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USAQLARDA ANADANGOLMS URSK QUSURLARI ZAMANI XRONIK HIPOKSIYA V©

iIMMUNOPATOLOJi PROFIL

Qasimov A.Q., Memmadova L.V., Seferova I.A., Eynalova M.K.
Azerbaycan Tibb Universiteti, Il Usaq Xestaliklori Kafedrasi, Baki

E-mail: mammadovaleyla@hotmail.com

Xllase

Tadgigatin magsadi anadangslms urek qiisurlu (AUQ) usaglarda immun statusun ve
apoptoz proseslarinin xtsusiyyatlarini 6yranmak olmusdur. Arasdirmaya 113 usaq daxil
edilmisdir (90 nafar AUQ ile va 23 saglam usaq). Limfositlerin subpopulyasiyalari (CD3,
CD4, CD8, CD19), apoptoz markerlari (CD95), aktivasiya gostaricileri (HLA-DR), elaece da
proinflamator sitokinlarin (TNF-a, IL-6) saviyyalari giymatlandiriimisdir. Miayyan olunmusdur
ki, AUQ-li ugaglarda CD3* ve CD4/CD8 indeksinin azalmasi, eyni zamanda CD4*, CD8*,
CD19*, CD95, TNF-a va IL-6 saviyyalerinin yiksalmasi misahida olunur. ©n kaskin
dayisikliklar sianotik formalar zamani qeyd edilmigdir. Agkar olunmus markerlar erkan
diagnostika, risklerin stratifikasiyasi ve mualicenin fardilagdiriimasi t¢in istifade oluna biler.
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Acar sozlar: anadangalmsa Urak qusurlari, usaglar, xroniki hipoksiya, immun status, apoptoz,
TNF-q, IL-6, CD95

CHRONIC HYPOXIA AND IMMUNOPATHOLOGICAL PROFILE IN CHILDREN WITH
CONGENITAL HEART DEFECTS

Gasanov A.G., Mamedova L.V., Safarova |.A., Eynalova M.K.
Azerbaijan Medical University, 2nd Department of Pediatrics, Baku

E-mail: mammadovaleyla@hotmail.com

Abstract

The aim of this study was to investigate the characteristics of immune status and apoptosis
in children with congenital heart defects (CHD). A total of 113 children were examined (90
with CHD and 23 healthy controls). Lymphocyte subpopulations (CD3, CD4, CDS8, CD19),
apoptosis markers (CD95), activation markers (HLA-DR), and levels of pro-inflammatory
cytokines (TNF-aq, IL-6) were assessed. It was found that children with CHD had decreased
CD3" cells and CD4/CD8 ratio, along with increased CD4*, CD8*, CD19*, CD95, TNF-a, and
IL-6. The most pronounced changes were observed in cyanotic forms of CHD. The identified
markers may be useful for early diagnosis, risk stratification, and individualized therapeutic
approaches.

Key words: congenital heart defects, children, chronic hypoxia, immune status, apoptosis,
TNF-aq, IL-6, CD95
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ORIJINAL MOQALD ACIQ GIiRiS (OPEN ACCESS)

DOI: https://doi.org/10.28942/atuj.v5i2y2025.126

PARODONT X9STOLIKLORI ZAMANI AGIZ BOSLUGUNUN
MIKROBIOLOJi GOSTORICILORININ QIYMOTLAONDIRILMOSI

Riistamov E.B.1

Xulase

Parodont xastalikleri diinyada genis yayilmisdir, polietioloji va patogenezinin mirakkab olmasi bu
xastaliklarin mualica-profilaktikasinin islenib hazirlanmasinda g¢atinlikler yaradir. Tadgigatin magsadi
parodont xastaliklarinin muxtelif marhalalerinde, kompleks mualicenin klinik giymatlandiriimasi ve
fordi mualice profilaktik tadbirlerin islenib hazirlanmasindan ibaratdir.Klinik stomatoloji tadgigatlara
praktik olarag saglam hesab edilan 86 nafar 12-15 yash yeniyetma celb edilmisdir.Onlardan 66 nafar
parodont xastaliyi ile 20 nefer isa intakt parodontla istirak etmisdir.

Klinik muayinaler Umumi qaydalarla apariimisdir. Parodontda geden dayigikliklar mikrobioloji
gOstericilerle tayin edilmisdir.

Acar sozler : agiz boslugu, parodontit, mikroorganizm

GIRIS
Movzunun aktualligi: Muasir Malum olmusdur ki, parodont xastsliklori
stomatologiyanin problemlarindan biri da sosial seraitden asili xastelikdir, onun
parodont xastalikleridir.Dinya  sahiyya yayllmasi sosial iqtisadi amillarle ve
toskilatlarinin  malumatina gére shali ahalinin sosial veziyystinin saviyyasi ila
arasinda parodont xestalikleri genis muiayyan olunur. Aydin olmusdur ki,
yaylimisdir. Parodont xastaliklarinin parodont xastalikleri ahamiyyatli deraceda
epidemiologiyasi, etiologiyasi, mualice va yas va cins, miayyan goder do peso
profilaktikasina aid bir ¢ox Olkalerdas uygunluguna malikdir.Usaqlarda
coxsayli tedqigatlar apariimigdir [1,2] xastelonma xeyli daraceds kommunal
uygunluga da malikdir. Bir gayda olaraq ,
sahasi kifayat gadar olmayan manzillerds,
geyri - ¢oenastbexs sanitar- kommunal
soraitde, asagl kalorili qgidalanma va
Yazigma Ugiin slage: keyfiyystsiz icmali sudan istifade etdikde
Rustomov E.8.% . . ve sosial - iqtisadi xarakterli bir sira diger
1. Azerbaycan Tibb Universiteti, usaq stomatologiyasi
kafedrasi, Baki amillear zamani parodont xastelikleri ila

xastelanma daha ¢ox olur [3,4].

© ATUJ and The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution 4.0 International
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to theoriginal author(s) and the source, provide a link to the Creative Commons licence, and indicate if
Azarbaycan Tibb Universitetinin changes were made. The images or other third party material in this article are included in the article’s Creative Commons licence,
Jurnali unlessindicated otherwise in a credit line to the material. If material is notincluded in the article’s Creative Commons licence and
your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission
directly from the copyright holder. To view a copy of thislicence, visit http://creativecommons.org/licenses/by/4.0/.
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Agiz boslugunun fardi
geyri-ganastbaxs
boslugunda
mikroorganizmlarin

gigiyenasinin
voziyyati agiz
coxsayli patogen
maskunlasmasinin

asas gOstericisi  sayilir. Bu toradiciler
parodont xastaliklarinin  etiologiyasinda
baglica rol oynayirlar. indiye qader
usaqlarda parodont xastaliklarinin
etiologiyasinin spektri axira qeder

misayyan edilmamisdir, ona gbra da bu
sahada aparilan tedgigatlar aktualdir ve
boyuk oahamiyyat kasb edir. Belo ki,
parodont xastaliklarinin effektiv. mualice

taktikasi téradicilarin novindan ve
antibakterial vasitelare garsl onlarin
hassasligindan asih  olaraq segilir.
Parodontun iltihabi xastsliklerinin  etioloji
strukturuna  mikroorganizmlarin ~ hansi
novinin daha ¢ox  tesiri baresinda
malumatlar alde etmek Ugln bir sira

muayinaler yerina yetirilmisdir [5,6,].
Belalikle, muxtalif zamanlarda
respublikamizda ve diger o¢lkalards,
aparilan  tadqigatlar parodontun iltihabi
xastaliklarinin  yliksak intensivlikde genis
yaylldigini  gosterir. Bu ise parodont
xastaliklarinin mualice-profilaktikasi
istigamatinds aparilan tadqgigatlarin elmi-
praktiki ehamiyyatini artirir.

Epidemioloji malumatlar parodont
xastaliklarinin yayilmasini va intensivliyini
oyrenmak Ucln mUhim  shamiyyats

malikdir, hamcinin magsadyonli mualics-
profilaktika tadbirlarinin apariimasi Ugun
genis imkanlar acir. Tedqigatg¢ilarin
aksariyyati uzun iller bels hesab edirdi ki,
parodontun iltihabi  xastalikleri orta va
yuxarl yaslarda daha cox vyayillmisdir.
Amma, son illerin epidemioloji tedqigatlari
inandirici  sakilde numayis etdirdi ki,
parodontun iltihabi xastslikleri tekce bdyuk
yaslarda deyil, ham da ganc yaslarda gox
yaylimisdir [7,8,9]. Baseriyyat stomatoloji
xasteliklarin nazarst altnda saxlaniimasina
dair boyuk enerji sarf edir, lakin indiys
gadar onu heg stabillesdirmak de mumkin
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olmamigdir, o har yerds fasilesiz olaraq
coxalir va bu, ilk novbade parodontun
iltihabina aiddir. Bela veaziyyat bir sira
sabablerle izah olunur. Bunlardan biri odur
ki, bir cox stomatoloji xestaliklar etioloji
coehatdan mikroorganizmlerin tacavizi ila
alagadardir. insanlarin antibakterial
preparatlardan uzun middat  kitlevi
sokilde, Ozbasina ve nazaretsiz istifada
etmasi naticasinda bir ¢ox dominanthq
edan mikroorganizmlerde onlara qarsi
davamli rezistentlik emala galmisdir, ona
gbre da her zaman bu xestaliklarin
konservativ maalicasinin efektivliyi artmir.
Stomatoloji xastaliklarin garsisinin
alinmasina dair muhum igler gorular, lakin
halelik bu problem aktual olaraq qalr
[10,11].

Tadgqigatin maqsadi: Parodont
xastaliklarinin mixtslif marhalalerinde agiz
boslugunun klinik qgiymatlendiriimasi ve
fordi mualice-profilaktik tadbirlerin islanib
hazirlanmasidir.

MATERIAL V® METODLAR

Klinik stomatoloji tadgiqatlara 86 nafer 12-
15 vyasinda yeniyetma calb edilmigdir.
Onlardan 66 nafari parodont xastsliklori ila
ve 20 nefer intakt parodontla muayina

olunmusdur. Klinik muaayinalar Umumi
gabul olunmus gaydalarla
apariimisdir.Mikrobioloji muiayinalar Qram
dsulu il boyadilmig yaxmalarin
mikroskopik muayinasi ilo

apariimisdir.Bakterioloji muayinalar Ugln
goturiimus  materiallar, beark gidali
muhitlere dord sektorlu okin dsulu ile
akilmis ve  bitmis  mikroorganizmlarin
kultural ve morfoloji xassalerine asasen

onlar identifikasiya edilmisdir. Muayine
materiallarindaki mikroorganizmlarin
miqdari dord “+” sistemi uzre
giymatlendiriimisdir. Paradontda gedan
dayisikliklar ~ mikrobioloji ~ gdstericilarin
komayi ile mditleq ve faizle miayyan
edilmisdir. Orta daraceali  parodontitli
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xastelarde (10 neferds) diseti cibi
mayesinde mikroorganizmlarin rastgalma
tezliyi  Oyranilmisdir.  Aparilan  Klinik-
laborator muayinalarin naticaleri orta adadi
kamiyyat (x—) va onun xatasinin (Sx) tayini
ile variasion statistik metodla hesablanmis,
forglerin durdstliyld parametrik va qgeyri-
parametrik Usullarla-t(Styudent meyart),
x2-iglenilmisdir [11].

NOTICOLOR VO ONLARIN MUZAKIRSSI
Parodont xastaliklarinin kompleks
mualicasinin seamaraliliyini giymatlandirmak
dcun  disati mayesinde  bir  sira
mikroorganizmlarin névleri ve intensivliyi
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orta darace agirligli parodontit diagnozlu
10 neferds, mualice profilaktik tadbirlarden
once ve sonra tayin edilmisdir.Aydin
olmusdur ki, orta daracali parodontitli
xastolarin  hamisinda, disati mayesinda

Streptococcus va Lactobacillus askar
edilmis va bir c¢ox  hallarda bu
mikroorganizmlarin  intensivliyi  yuksak

(80%) olmusdur. Neyseria va Mikrococcus
nisbaten az muiayyan olunmus, muvafiq
olaraqg 85,0+7,98% ve 80,0+8,94% taskil
etmisdir, intensivlik  gOstericilori  isa
58,8+11,94%, ve 68,8+11,59% olmusdur.

Cadval 1. Orta dearacali parodontitli xastalarde (10 nafar) kompleks mualicadan avval digati
mayesinda mikroorganizmlarin rastgalma tezliyi (mutlaq va faizle giymati)

. Misbat naticalar intensivlik
Mikro- ~ =
organizmlar mitleq | % Yiksok ona Asag
mutleq | % mutleq | % mitleq | %
Streptococcus 80,0 = 150 = 50 +
10 100,0 16 8.94 3 7.08 1 4.87
Lactobacillus 80,0 + 20,0 +
10 100,0 16 8.94 4 8.94 0 0,0
Neyseria 176 £ 58,8 £ 235 +
+
! 850798 |3 9,25 10 11,94 4 10,29
Mikrococcus 6,3 + 68,8 * 25,0 *
6 80,0+£894 | 1 6.05 11 11.59 4 10.83
Enterococcus 8 50,0 + 3 30,0 + 3 30,0 + 4 40,0 +
11,18 14,49 14,49 15,49
Difteroid 8 40,0 + 5 250 + 3 375 + 3 375 +
10,95 15,31 17,12 17,12
Stomatococcus 9 45,0 + 5 22,2 3 33,3 * 4 44 4 +
11,12 13,86 15,71 16,56
Actinobacillus 6 30,0 + 1 16,7 = 1 16,7 * 3 50,0 +
10,25 15,21 15,21 20,41
Candida 20,0 + 80,0 +
5 250+£9,68 | 0 0,0 1 17.89 4 17.89
St.Epidermidis 5 250+£9,68 | 0 0,0 0 0,0 5 100,0
Actinomyces 5 250+£9,68 | 0 0,0 0 0,0 5 100,0

Difteroid, Stomatococcus
daha da az olmus 45,0+11,12% ile
50,0£11,18% intervalinda dayismis,
intensivliyi orta ve asagl (33,3+15,71%-
44,4+16,56%) seviyyada olmusdur.

Enterococcus,
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Actinobacillus, Candida, St. Epidermidis
mikroorganizmlari an az olmus, intensivliyi
ise asagl (50+20,41%) saviyyads qeyd
edilmisdir. Tadqigatlar naticesinds aydin
olur ki, Streptococcus va Lactobacillus
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grupu mikroorganizmlari bitin xastslarda
askar edilmis ve ylUksak intensivlikdadir.
Neyseriya Vo Mikrococcus
mikroorganizmlari da xastelarin  bdyuk
aksariyystinde muayyan edilmis va geyd
edilan mikroorganizmlarla birlikde parodont
xastaliklarinin  patogenezinds asas rol
oynayirlar. Digar mikroorganizmlar xeyli az
ve agag! intensivlikde rast galinse de,belo
bir genasta galmaya inkan verir ki, onlarin
da parodont xastaliklarinin kliniki
manzarasinin dayismasinds miayyan rolu
vardir. Qeyd edilenlar mikroorganizmlarin

rastgealme  tezliyi cadvalindan aydin
gorandr (cadval 1). 10 xaste Uzerinds
aparilan is, gOstardi ki, bizim

miayinamizds on azi 2 mikroorganizm
noévl movcuddur ve ekseran 2-den 7-8
gadar muxtalif ndv mikroorqanizm askar
edilmisdir.  Eyni zamanda 4 nodv
mikroorganizmin qeyd edildiyi hallarin
coxunda olmasi bir daha Streptococcus,
Lactobacillus, Neyseria va Mikrococcusun
parodont xastaliklarinin inkisafinda
muayyan rolunun oldudunu sidbut edir.
Umumiyystls, mikroorganizm névlarinin
say! il onlarin birlikde muayyan edilmasi
tezliyi arasinda birbasa slagsler oldugu
gorandr, bu da deyilan gostaricilarin alagali
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oldugunu  gosterir.  Agiz  bosluguna
kompleks mualice tatbiq etdikden sonra
disati mayesi mikroflorasinda asasl
dayisikliklar misyyan olunmusdur (Cadval
2). Kompleks mualice naticasinda digaeti
mayesinde mikroorganizm ndévlerinin sayi
asasli suratde azalmisdir. ilk baxisda asas
patogen mikroorganizmlarin
(Streptococcus, Lactobacillus)
ekstensivliyinin o qgeader de dayismadiyi,
muvafig olaraq 85,0+7,98% (p<0,01) ve
90,0+6,71% (p < 0,01) gorandr, lakin
onlarin intensivliyinin shamiyyaetli deraecede
enmasi aparilan  kompleks  mualica
profilaktik tadbirlarin effektivliyini gostarir.
Neiseria ) Micrococcus
mikroorganizmlarinin intensivliyi azalmis,
muvafiq olaraq 35,0+10,67% (p<0,01) ve
40,0+10,95% (p<0,01) olmus, intensivlik
gOstaricilari xtisusile azalmisdir. Kompleks
mualiceden sonra digati mayesinds iki név
mikroorganizmin muayyen edilmasi hallari
kaskin artmisdir. Streptococcusda ©nce
orta intensivlik gdstericisi 15,0+7,98%
olmus, kompleks mualicedan sonra
58,8+11,94%.olmusdur.  Lactobacillusun
orta intensivlik gostaricisi avval
20,0+8,94% olmus, kompleks mualicadan
sonra isa 38,9+11,49% qgeyda alinmigdir.

Cadval 2. Orta deracali parodontitli xastalarde (10 nafar) kompleks mualicaden sonra digati
mayesinda mikroorganizmlarin rastgalma tezliyi, mutlaq ve faizle

Misbat naticaler | intensivlik
Mikro- Yuksak Orta Asagi
organizmlar utl %
a mdteq ’ mutlaq % mutleq % mitlaq %
85,0 % 59 £ 58,8 % 353 =
Streptokokkus 17 7.08 1 5.71 10 11,94 6 11.59
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. 90,0 * 11,1 + 38,9 * 50,0 +
Lactobacillus 18 6.71 2 7.41 7 11,49 9 11.79
) 35,0 + 28,6 * 28,6 + 429 +
Neyseria ! 1067 |2 17,07 |2 1707 |° 18,70
. 40,0 * 25,0 * 25,0 50,0 +
Mikrococcus 8 1095 |2 1531 |2 1531 |4 17,68
40,0 * 125 + 375 * 50,0 +
Enterococcus 8 1095 |t 11,60 |° 1712 |4 17,68
. . 25,0 + 20,0 + 20,0 + 60,0 +
Difteroid S 968 |1 1789 |t 1789 |° 21,91
20,0 + 25,0 + 25,0 + 50,0 +
Stomatococcus 4 8,04 1 21.65 1 21.65 2 25,00
. . 10,0 100,0
Actinobacillus 2 6.71 0 0,0 0 0,0 2 +0,00
. 10,0 + 100,0
Candida 2 6.71 0 0,0 0 0,0 2 +0,00

. L 50 +
St.Epidermidis 1 0 0,0 0 0,0 1 100,0

4,87

. 50 =

Actinomyces 1 487 0 0,0 0 0,0 1 100,0

Qeyd: p-kompleks mualiceden avvalki vaziyyata nazaran intensivlik gdstaricilerinin deyigmasi statistik

durastdior  (p<0,01).Kompleks mualicedan

avvalki

vaziyyete nazaren mikroorganizmlarin

rastgelinmasi gostaricisinin dayismasi statistik durustdur( p<0,01).

Digeti mayesinde  mikroorganizmlerin
intensivlik gostaricilarinin - dayismasi de
kompleks mualicenin semaraliliyini tesdiq
edir. Kompleks mualicadan avval
xastalerin digati mayesinde Umumiyyatle
121 bakterioloji vahid (har név Uzre
gostericilarin -~ Umumi  sayl) muayyan
edilmisdir. Bunlardan 44 vahid ylksak, 39
vahid orta,37 vahid asagi intensivliya
dusmusdur. Kompleks mualicedan sonra
73 bakterioloji vahid, onlardan 10 vahid
yuksek, 36 vahid orta, 37 vahid asagi
intensivlikda muayyen edilmlsdir.

Belolikle, agiz bosluguna kompleks
mialice profilaktik tedbirlar tatbiq etmakle
orta daracali parodontitli xastalerds alinan
mikrobioloji gostaricilerin misbat naticaleri,
kompleks mdualice profilaktik tadbirlerin
parodont xastaliklarinin  patogenetik
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mualicesinde samarali oldugunu aydin

gOstarir.

YEKUN

Paradont xastelikleri zamani aparilan
kompleks mualice profilaktik tadbirler agiz
boslugunun  gigiyenik  vaziyystini ve
stomatoloji saglamligi yaxsilasdirir.
Belalikla, erkan dovrda parodont
xastaliklarinin  xroniki hala keg¢masinin
garsisini almaq magsadile Klinik,

mikrobioloji gdstericilerin dinamikasi, fardi
psixoloji motivasiya ve kompleks mualice

profilaktik tadbirlarin rolunu
giymatlendirmak vacibdir.
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OLEHUBAHUE MUKPOBWNOJIOMMYECKNX MOKA3ATEJIEA MOJIOCTU PTA BO

BPEMS1 3ABOJIEBAHUW MAPOLOHTA

Pycmamos E. A.

A3zepbalioxaHckuli MeduyuHeckuli YHusepcumem, kaghedpa cmomamosioeuu 0emcKoeo eo3pacma,

Gaky.

Pe3ome

3abonesaHns NapofoHTa LWMPOKO pacnpoCTpaHeHbl MO BCEMY MUPY,NOSIM3TUONOIMYHOCTD U
CNOXHOCTb NaToreHesa 3Toro 3aboneBaHWsa co3dalT TPYAHOCTM B paspaboTke nedebHo-
npounakTn4ecknx Mep.

Llenb nccnepoBaHMs COCTOUT B KIMHMYECKOW OUEHKe K paspaboTke uHOMBUAOYanbHbIX
ne4vyebHo-NpomnnakTUYeckux Mep [Ans KOMIMMEKCHOro JleYeHUs pPasfnuyHbiX CTagumn
BOCNanuTenbHbIX 3aboneBaHur napogoHTa. [Ons  KNUMHUMYECKMX CTOMAaTONOrM4YecKmnx
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nccnenoBaHui NpakTudeckn Goinn npueneveHsl 86 nogpocTkoB B Bo3dpacTte 12-15 net. U3
HMX 66 umenu BocnanuTenbHble 3aboneBaHusi napogoHTa M 20 ObiNMM C WHTaKTHbIM
napoAoHTOM.
KnnHuyeckne wuccnegoBaHus 6biiv npoBedeHbl Mo oOwWenpuHATbIM - npasunam. [nsa
BbIABNEHNSA W3MEHEHWW B NapoaoHTe ObinnM  MCNONb3oBaHbl  MUKpOOBMOnornyeckoe
nokasarenu.

KnroueBble cnoBa: nonocty pta, NapogoHTUT, MUKPOOPTraHN3MbI.

EVALUATION OF MICROBIOLOGICAL INDICATORS OF THE ORAL CAVITY IN
PARODONTAL DISEASES

Rustamov E.A

Azerbaijan Medical University, Pediatric dentistry department, Baku

Abstract

The diseases of parodontis are wide -spread in the world, while the disease is polietiological
and the difficulty of its pothoghesis makes it difficult to work out preventive measures of its
treatment.

The aim of the research is clinical evaluation of complex treatment in the different stages of
the parodontical diseases. Practically healthy 86 teenagers at the age 12-15 are observed
during the clinical dental researches. 66 of them were examined by parodontical diseases
and 20 of them were examined by paradontical intact. The clinical analyses are done as the
adopted rule. To analyze the initial changes of parodont were used with microbiological
study.

Keywords: oral cavity, parodontitis, microorganisms
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YNIbTPACTPYKTYPHbIE XAPAKTEPUCTUKU NU3SMEHEHUN,
npPouncxoadawmx nP HAKONMNMNEHUN METANINTMYECKUX
HAHOYACTUL B OPTAHU3ME NTUL

TacbimMoB 3.K., 2P3aeB P.I"., '"Mexpanuesa I".A.

Pe3rome

Pa3sutne HaHoTexHonoruh B XX| Beke cTano O4HOW U3 K4YeEBbIX CEp COBPEMEHHOMO HayyYHOro
nporpecca. OgHako WX LIMPOKOE MPUMEHEHNE COMPOBOXOAETCS CEPbE3HOM 3KONOrM4eCcKom
npobnemon: pacTyliee KONMMYECTBO HaHOYACTWL, MNOMadaeT B OKPYXXKaWLyl cpeay, rae OHu
CMOCOGHbI HakanMBaTbCA U B3aUMOAEWCTBOBATL C XMBbIMU opraHnamamMmn. OcobeHHO ysi3BUMbIMIA
OKasblBalOTCA BoAOMNMaBatoliMe nNTulbl, TECHO CBSI3aHHble C BOAHbIMM 3KOCMCTEMaMK U
nogseprarlpneca BIUSHUIO 3arpa3HUTEnen, MnocTynawwmnx B BOAOEMbI. B aTon cBA3N UENbO
AAHHOro uccnefoBaHus ObINO BbIABUTE OCOOEHHOCTU HAKOMMEHUs1 HaHo4acTuL, cepebpa B opraHax
AOMaLLHUX FyCen 1 0XapakTepm3oBaThb Bbli3BaHHbIE MU UBMEHEHUS Ha YNbTPACTPYKTYPHOM YPOBHE B
NMevyeHn u KuUWeYHuKe. B akcnepumeHTe Ha NTMuax NPUMEHSINIM CUHTE3MPOBAHHbIE HaHOYacTUUbI
cepebpa B go3nposke 100 mkr/mn. U3 3acmkcmpoBaHHbIX 06pasLoB KMLWEYHUKA U NeYeHn roTOBUIN
GnoKN, OKpaLLEHHbIE Cpe3bl KOTOPbIX U3y4anucCb C MOMOLLbIO CBETOBOMW M 3NEKTPOHHOM MUKPOCKOMUMU.
B ycnosusx in vivo yactuubl cepebpa, nokannsoBaHHbIE B Pas3fNYHbIX CIIOSX TOHKOMO KULLEYHWUKA U
neyeHu, umenun pasmepsl ot 10 go 13 HM. YCTaHOBMEHO, YTO NOCne BBEAEHUA HaHOYacTuL y rycen
pa3BMBannCb NaToOfIONMYEeCKNE MW3MEHEHUSS BO BCEX CIOSX KULWIEYHMKA W NevYeHu Ha
yNbTPacTPYKTYPHOM YPOBHE.

Knroueenble croea: ynbTpacTpyKTypa, NedYeHb, KULWEYHUK, HaHo4YacTuLbl, cepebpo, naTonoruns

BBEOEHUE
PasButne HaHoTexHonormm B XX| Beke HaHomaTepuarnbl LULMPOKO NPUMEHSIOTCS B
cTarno O4HUM n3 BaXKHEMNLLNX MeguunHe, apmakonoruu,  CenbCKoM
HanpaBneHun Hay4Horo nporpecca. X0351CTBE, TEKCTUNBbHOWN
NPOMbILLSIEHHOCTH, 3NEeKTPOHUKE,
NULLEBON MHOYCTPUM U B APYrMX OoTpacnsx
[1]. OpHako BMecTe C WX MacCOBbIM
Yazigma Uigiin alaqe: BHeJpeHNeM B MNPOM3BOACTBO BO3HUKaEeT
TacbivoB 3.K., 2P3aeB ®.I"., '"Mexpanuea I".A. . . .
'AsepbangkaHckuii  MeguumHckuidi  YHuBepcuteT, kadeapa Cepbe3Hasn 3Konornyeckas np06nema. BCE
Lintonoruu, am6puonorumn un ructonoruu, baky oonbLuee KOMMYyecTBo HaHo4YacTuL,
2HayyHo-UccnepoBaTenbckuii  LleHTp, otaen  OnekTpoHHOM .
mMukpockonuu, baky, AsepbanmxaH. OKasblBAa€TCA B OKpyXakuweun cpene, rae

© ATUJ and The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution 4.0 International
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
Azarbaycan Tibb Universitetinin changes were made. The images or other third party material in this article are included in the article’s Creative Commons licence,
Jurnali unless indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and
your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission
directly from the copyright holder. To view a copy of thislicence, visit http://creativecommons.org/licenses/by/4.0/.
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OHMU MoryT HakannmMBaTbCA n
B3aMmogenctesoBaTtb ¢ buocuctemamun [2].
B oTnnyne oT TPaaULMOHHbIX
3arpsisHUTENen, HaHoyacTuubl obnagatoT
BbICOKOW MOBEPXHOCTHOM aKTUBHOCTbIO,
3HAYUTESTbHON XUMWYECKON peakLMOHHOW
CNOCOBHOCTbLIO n CNOCOBHOCTbLIO
NPOHUKATL Yepe3 KNeTodHble MeMbpaHbl,
YTO genaeTt MX NoTeHUManbHO OnacHbIMU
AaXe NpU HU3KMX KOHLEHTpaumsix Aans
XWBbIX OpraHmM3mos [3].

Cpean pasnuuHbiX TUMNOB HaHO4acTuL
ocoboe BHMMaHWe yaensietcs
MeTanIMyeckum HaHo4acTuuam, B
yactHocTn cepebpa (AgNP). C ogHon
CTOPOHbI, OHM 00nafalT BblipaXXEHHbIMU
aHTubaKkTepuanbHbIMM CBONCTBaAMM, YTO
006BbACHAET UX NONYNSiPHOCTb B MeAULNHE
n npounssoactee [4]. C gpyronM CTOPOHBI,
HekoHTponupyemoe noctynneHne AgNP B
9KOCUCTEMY MOXET nNpuUBOAUTL K  UX
aKKyMynsiuMM B KMBbIX OpraHuamMax Wu
BbI3blBaTb HebnaronpuaTHble
naTonornyeckme AP eKTHI.
NccnepoBaHua nocnegHux neT nokasanu,
YTO HaHovacTuMubl cepebpa CNOCOGHLI
NPOHMKaTb B TKaHK pacTeHun,
0ecrno3BOHOYHbIX, pbIOb, "
MIEKONUTaOLLMX, Bbl3blBas HaApPYLLUEHUSI Ha
KNeTOYHOM M OpraHHOM YpoBHsX [3, 5, 6,
7]. 3adukcupoBaHbl  M3MEHEHUS B
cMcTeMax  aHTUMOKCMOAHTHOM  3aLUThI,
HapyLleHue paboThl MUTOXOHOPWMN,
nospexgeHnsa mMeMbpaH, a Takke
Aectabunumsaums reHeTMYecKoro
mMaTtepuana. [8].

Hanbonbllee BHUMaHMe B nuTepaTtype

yoeneHo  BOAHbIM  OpraHusMam U
naGopaTopHbIM XMBOTHbIM. Tak,
nokasaHo, 4TO HaHoyacTuubl cepebpa

HakannMBalTCA B MEYEeHU U noykax pbib,
roe BbI3blBAKOT BbIPaXXEHHbIE CTPYKTYPHbIE
N yHKUMOHanbHble HapyweHus [9].
OTMmeYeHbl [OeCTPYKTUMBHblIE W3MEHEeHUs
MUTOXOHOPUN, 3HOOoMMasmMaTM4eckoro
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peTukyrnyma, a TaKkKe HapylweHus B
cucteMe  geTokcuvkaumm - renaTouuToB.
MogobHble pesynbTaTbl MNOMYyYeHbl U B
3KCNepuMeHTax Ha MIiekonuTawwmx, rge
BbISIBNIEHO MOBPEeXAeHNe TKaHen neyeHwu,
KAWEeYHWKa, nérkmx W Mosra nocrne
akcrosnumn kK Ag-NP [10]. Tlpn atom
HabnogaeTcs [0303aBUCUMbIN  XapakTep
TOKCUYHOCTU: NMPU HU3KUX KOHLIEHTpauUmnax
BO3MOXHa akTuBaums afanTuBHbIX
MEeXaHW3MOB, Torga Kak npu noBbILEHHbIX
Aos3ax  pasBuBaloTCA HeKpoTU4eckue
npouecchl 1 anonToa.

HecmoTpa Ha HakonneHHble AaHHble,
BNUAHME HaHoyacTuy cepebpa Ha nTuy,
OCTaéTtca MarnousyyeHHoiM. B TO Bpems
Kak nccrnegoBaHusa Ha Kypax u nHaenkax B

OCHOBHOM cocpenoTOYEHbI Ha
N3MEHEHNAX NPO4YKTUBHOCTU n
UMMYyHHOro otBeTa [11], CTPYKTYpHble
NoBpeXOeHNss  OpraHoB U TKaHewn,

0COOEHHO Ha YynbTPacTPYKTYPHOM YPOBHE,
n3yyeHbl HegocTaTtouHO. B TO ke Bpems
NTAUbI  WUrpakwT  BaXHy ponb B
aKocucTemax, SBNSASCb  HE  TONbKO
ovomHagukaTopaMn 3arpsi3HEHUsl, HO U
yacTblo  Tpodpudeckux Lenen, 4yepes
KOTOpble TOKCUKaHTbl MOTYT nepeaaBaTbCs
nanee. OcobeHHo 3To KacaeTcs
BOOOMNMAaBaKLWMX NTUL, KOTOPble TECHO

CBsA3aHbl C BOAHbLIMW 3JKOCUCTEMaAMU W
noABepP>KEHbI BO3OENCTBUIO
3arpsisHMTenen, noctynawwux B BoAy
[12].

WcecneposaHue YNbTPaCTPYKTYPHbIX
N3MEHEHUN, BO3HUKAMOLLINX noa

AEACTBMEM HaHOYacTUL, B TKaHAX MTUL,
nmeeT [BOWHOe 3HayeHue. Bo-nepsblix,
OHO TMO3BOMSIET MNOHATb  MEeXaHWU3Mbl
TOKCMYECKOrOo [OeNCTBUSA HaHo4YacTuL, Ha
KNeTOYHOM YPOBHE: Kakue OpraHennbl

Hanbonee YYBCTBUTEIbHBbI, Kakue
npoueccbl  HapylialTca B NEepBylo
oyepenb. Bo-BTOpbIX, TakuMe [AOaHHble

HeO6XO,EI,VIMbI 014 OUEeHKU 3KOJ1I0rM4YecKmnx
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pnckoB npuMeHeHusA HaHOTEXHOMNOIMMN U
Bblpa6OTKI/I CTpaTeFI/IIZ no MUHUMKU3aLUNN
MX HEratTuBHOro BITIMAHUA Ha OKPY>XakoLLyrO

cpedy [13].

B cBA3n ¢ aTuMm uenbkd HacTtTodawero
nccecnegoBaHm4A ABINAETCA n3y4vyeHume
HaKoMneHus HaHoyactTuy cepebpa B

opraHax pgomawHux rycen (Anser anser
dom.) M xapakTepucTuka MHOYUUPYyEMbIX
UMM U3MEHEHUN Ha YNbTPaCTPYKTYPHOM
YPOBHE B TaKMX OpraHax, Kak nedeHb u
KULLEYHWK.

MATEPWAIblI U METOAbI

1. OKkcnepuMeHmarsbHbIe XUBOMHhbIE.

B kayectBe  mopenbHoro  obbekTa
ncnonb3oBanu gomMawHux rycem (Anser
anser domesticus) B BoO3pacTe OOHOro
rogpa. Bcero B wuccnegoBaHue  Obino
BKNOYeHO 22 ocobun, koTopble Obinn
pasgeneHbl Ha ABE rpynmnbl: KOHTPOSbHYHO
(n=11) wn akcnepumeHTanbHyto (n=11).
XKMBOTHbIX coepXanun B KOHTPONIMPYEMbIX
nabopaTopHbIX YCNOBUAX NPU O4MHAKOBOM
pexume nutaHua u csobogHOM JOocTyne K

BOJe.

2. CuHmes u Xapakmepucmuka
HaHo4Yacmuuy,

CepebpsiHbie HaHoYacTUUbl

CUHTE3UpOBanNn XMUMUYECKMM  METOOOM.
Mopdponorns n cTpyktypa 4dactuy Obinm
OXapakTepus3oBaHbl C WUCNOSIb30BaHMEM
CKaHUpYyoLWen 3MNeKTPOHHON MUKPOCKOMUN
(COM), peHTreHoaAnpaKkLUMOHHOIo
aHanusa (POA), TPaHCMUCCUOHHOW
SNEeKTpoOHHOM  MuKpockonun  (TOM) un
pPeHTreHodTyopeCcLEeHTHOro aHanusa
(PDA) [14].

3. lNodzomoeka obpa3yoe HaHoYacmuu.
Ana nonyyeHns o6pasuoB, NPUrOOHbLIX
ana TOM ananusa, CUMHTE3NPOBaHHbIE
HaHo4YacTuLUbl AMCNeprMpoBanu B aTaHomne
npyv NOMOLUUN yrbTpasBYyKOBOW 06paboTku.
[MonyyYeHHy0O CyCrneH3uno HaHoCUNM Ha
MegHble CEeTKM C yrnepoaHbIM MOKPbITUEM
n BbICYyLLMBAM npwm KOMHaTHOW
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Temnepartype.

4. NocmaHoeKa 3KcriepuMmeHma.

MTMyuam  SKCnepuMMEHTanbHOM  rpynnbl
BBOAMNN CYCNEeH3nto cepebpsiHbIX
HaHo4yacTuy nep opanbHo B Aose 100
Mkr/mMmn (1 mn Ha kr maccel Tena). Yepes
TpOe CyTOK NPOBOAMMAN 3BTaAHA3UKD U
oTOMpanu obpasubl NEYEHN U KULLEYHMKA
ANsa ynbTpacTpykTypHOro aHanu3aa. lNepen
9BTaHa3nen rycem aHecTe3upoBanu
KOoMBUHauuen ketammHa n anasenama (25
Mr/kr n 7,5 Mr/kr, cooTBeTCTBEHHO) [15].

5. Ceemoesas u 3/1EKMPOHHas
MUKPOCKOMUS.

BuonTaTbl nevyeHn n KULLIEYHMKA
dukcmpoBanu npu +4 °C B TeYeHMEe CyTOK
B CMecw, cogepawiem 2,5%
rnoTapansgerna, 2,5%
napadopmansgerng n 0,1% nuMkprMHOBYHO
KMcnoty Ha ocgartHom 6ydepe (pH =
7,4). MocTtdukcaumo ocywectensanum B 1%
pactBope TeTpaokcuga ocmua un  1,5%
pacTtBope deppuumnanmaga kanma Ha 0,1 M
doccaTtHom Bydepe (pH = 7,4) B TeueHune
1,5-2 u. Nocne o6e3BoxMBaHWS MaTepuan
3anvBeanu B anokcuaHble cmonbl (Apanaut
n 3noH-812) no craHgapTHOM MeToAuKe

[16]. Cpesbl roTOBUMNN Ha
yneTpamukpotome EM  UC7  (Leica).
lMonyToHkne cpesbl (1-2 MKM)

oKkpawwmBanu no metoguke MopukaBa u
ap. (2018) u wm3yyanu noa CBETOBLIM
Mukpockonom Primo Star (Zeiss) [17].
doTorpaduposanu OKpalLEeHHble
npenapaTtbl Nog uMdpoBor POTOKaMepown
EOS D650 (Canon). YnbTpaToHKue cpesbl
(50-70 HmMm) okpawvBann 2% BOAHbLIM
pacTBOpOM ypaHunaueTaTa, 3ateMm 0,4%
pactBopom uutpata cBuHua B 0,1 M
pacTteope NaOH. OnekTpoHorpamm
OKpaLLEHHbIX n HeOoKpaLUEeHHbIX
npenaparos nony4anmu Ha
TPAHCMNCCUOHHOM 9NEKTPOHHOM
mukpockone  JEM-1400  (Joel)  nipm
yckopsitowem HanpskeHun 80—120 kB.
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6. dmuyeckue acriekmeil.

Bce MaHunNynsumm C  XXMBOTHbIMMU
BbIMNOJTHANN B COOTBETCTBUM C
KoHuseHuuen Coseta EBponbl 0 3awute
NMO3BOHOYHbIX >KMBOTHbIX, WCMONb3yeMbIX
AN 9KCMNEPUMEHTOB U UHbIX Hay4HbIX
uenen (Ctpacbypr, 18 mapta 1986 r.).
PE3YNbTATDbI

1. IameHeHus1 8 KUWEYHUKe.

Ha pUCyHKe 1A npeacTaBneHbl
N306paxeHnsa NoNyTOHKMX cpe3oB (1 MKM)
TOHKOroO Kuwe4Huka ryca. OHa cocTouT u3s
CEpPO3HOro, MHOFOCMOMHOIO MbILLIEYHOrO,
noAcnmM3ncToro n cnuaucrtoro croes (Puc.
1A). OgHum 13 Hanbonee 3ameTHbIX
MOMEHTOB B TUCTONOMMYECKNX Cpe3ax
6bIno HapyLlleHne LenoCTHOCTHU
CMN3NCTOrO0  Criosi B pasHblX  YacTax
KMwedHuka. [loBpexaeHuss  CriMsnctom
Habnoganmcb npenmyLecTBEHHO B
obnacTtsax, oOpalleHHbIX K MpocBeTYy
kuweyHuka (Puc. 1A).
OneKTpOHHOrpamMmmsl, nony4yeHHble  C
YyNbTPaTOHKMX CPe3oB Toro e 6noka,
nokasbiBaeT oOLMA BUA CIN3NCTOrO Crnos
(Puc. 1B). B neBom yrny wusobpaxeHus
XOpOLLUO BUAHBI MUKPOBOPCUHKN. C apyrom
CTOPOHbI, BOPCUHKM ObIfi NOBPEXOEHbI U
paspyLUeHbl, a NOBPEeXAEeHHble OpraHensbl
B UMTOMMasMe anuTenuanbHbIX KNeTok

mMurpupoBanun B npoceeT.  Mexay
anuTenuanbHbIMU  KNneTkamnm Uu B UX
uuTonnasme Hakannmearncs OTEK.

MaTtonorma Habnwganace M B agpax
anutenuaneHblix knetok (Puc. 1B). Ha
pUCyHKe 1C, yBEINNYEHHbIN BUNg
aNuUTENnanbHOro cnos nokasbiBaeT
noBpexaeHne MembpaH MUKPOBOPCUHOK U
Murpaumio doparmeHTOB
uuTonnasmaTU4eCKMX CTPYKTYp B MPOCBET.
B umtonnasme anuTenuanbHbIX KNeToK
obpasoBanucb MHOIOYUCIIEHHbIE
Npo3payHble y4acTKn. YNbTpacTpyKTypHOe
nccnegoBaHve  NOACNU3UCTONO  Crios
KALLEYHOW CTEHKN BbISBUNO YTOMLEHNEe
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GasanbHOM MemOpaHbl M obGpasoBaHue
Npo3payHbIX obnacren. OTék
dopmmpoBancs B MEXKITETOYHbIX
NpOCTPaHCTBAX W BHYTPU LMTONMa3Mbl
knetok (Puc.1D). B nogcnuanctom cnoe,
Kpome COeANHNTENBbHON TKaHW,
Habnganocb MHOXECTBO KPOBEHOCHbIX
COCyaoB. 3pecb CTPYKTypa
aHOOTENManbHbIX KMeToK, 06pasyoLwmx
CTEHKYy cocyga C apuTpouuMtamm B
npoceeTe, Obina noBpexaeHa n
dparmeHTupoBaHa. MembpaHbl KneTok
aHgoTenuss  He  ObinM  BWAHbL, A
uuTonnasmaTudeckme CTPYKTYpbl
otcytctBoBanu (Puc. 1E). Ha pucyHke 1F
nokasaH cocyz C 3pUTPOLMTHOM KNETKOWN B
npoceete. B oTnuume oT npegbigyliero
cocyga, 9HAoTenuanbHble  CTPYKTYpbl
(8ApO 1 umMTonNnasma) NpMCyTCTBOBaNN, HO
NpOHMLIAEMOCTb COCyda yBenuuunacb. B
pesynbTate B nepuBacKynApHbIX
npocTpaHcTBax Hakannuearncsa oTék (Pwuc.
1F). Takke Habnwoganucb U3MEHEHUA B
aputpouunTte B npoceete  cocypa:
Hapywanacb CBSA3b Mexay sAepHOu
060I0YKOM M LMTOMNA3MOoN.

Ha pucyHke 2A nokasaHo nornowieHue u
Oroakkymynauma HaHo4dacTuy cepebpa.

OHun BU3yaribHO oBHapyXeHbl Ha
MemMbpaHax n BHYTPU BOPCUHOK
KMLLEeYHMKa AOMaLLHNX ATHL.
OnpeneneHo, 4TO pasmMep HaHoyacTuu
coctanan 12 um (Puc. 2B). lNomumo
MUKPOBOPCUHOK,  HaHOYacCTUUbl  Takke
oGHapyXeHbl B yutonnasme

anutenuansHon knetkn (Puc. 2C). 3pecb
nx pasmep coctasnan 12 um (Puc. 2D).
bonblioe KONMMYecTBO HaHo4YacTUL, TaKke
oOHapyXeHo BHYTPU aapa,
pPacrofioXXeHHOro B LIEHTPE UuMTONnasmbl

anutenuanoHon knetkn (Puc. 2E). Wx
pasmep coctonan 10 Hm (Puc. 2F).
Momnmo LuuTonnasmbl n anpa,

HaHo4acTMubl Habnioganucb n B Apyrux
opraHemnnakx, BKIto4Yada  JIN30OCOMblI. B



lacoimos 3.K., P3aes @.I., Mexpanuesa ILA. ATU Jurnali

oTnvyMe OT  [Apyrux opraHenn, B
nmn3ocomMax HaHo4acTUubl BCTpeyanucb B
Buge arnomepatoB (Puc.2G). Ux pasmep
coctaenan 10 Hm (Puc.2H).

2. NIameHeHus 8 ne4yeHu

Ha pucyHke 3A npepncrtaBneHbl obpasubl
NneyYeHn KOHTPOSbHOW rpynnbl NTuu. 30ech
ObINM OTYETNMBO BUAHbI renaTtounTbl, KX
agpa W CUHycouabl Mexay KreTkamu
nedyeHn. PucyHok 3B nokasbiBaer
n3obpaxeHnss neyeHu, noABeprencs
BO3JENCTBMIO HaHoyacTul cepebpa, rae
yxe Habnogaetca cepbesHble
natonornyeckme uamMeHeHus. [paHuubl
MexXay renatouMtaMmy He pasnuyanncb, a
B ux  uutonnasme  obpasoBanucb
amMopHble npo3padHble yyacTkn. Kpome
TOro, ObINIO YCTAHOBMEHO, YTO TKaHU
neyeHn, noaBeprivecs  BO3OEWCTBUIO
HaHo4yacTuu, B OCHOBHOM OKpaluMBanuch B
po3oBbIn useT (Puc. 3B).
OneKTpoHOorpaMmel CTPYKTYPHbIX
31IEMEHTOB nevyeHn (Pwc. 30),
MOKa3blBalOT HECKOMbKO renaTtoumTtoB U
oKpyXatowme UuxX KpOBEHOCHble Ccocyabl
(cnHycomabl). B npocBeTe cuHycomaa B

BEepXHeM feBoM yriy  obHapyxeHa
3pUTPOLUT C SAPOM. AApo paspyLueHo, u
CBA3b C  UuMTOMMa3amMon  aputpouuTa
MONHOCTbLHO HapyLleHa. Takke B

uMTONnnasme aputpouuta obpasoBanuchb

KpyrnHble " Mernkue npo3payHble
CTPYKTYpbI (BeposaTHO, BaKyonu).
PaccTtosHue mMexay renatouMtamm

ysenuyurnocb (Puc. 3C). lpu wunsyyeHun
camoro renatouuta 6bI10 OTMEYEHO, YTO
TIINKOTreH, pacnpefeneHHbIn
HepaBHOMEpHO, nepewen B amopdHoe
COCTOsIHME, 06pa3ys Npo3payHble y4acTKu
(Puc. 3D). KonnyecTtBo gpyrnx opraHenn B
uutonnasme renarouuTa pes3ko
YMEHbLUUITOCh, MPOU3OLUSN U3MEHEHUS B
MemMbpaHax MUTOXOHAPWUA - WX KPUCTbI
Hepa3nuuumbl.  XpomaTuH B agpe
pacnpegerneH HepaBHOMEPHO.
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MeXXKneTOoYHble KOHTaKTbl Mexay
renatouMTaMm HapyLleHbl, YTO MPUBENO K
PE3KOMY YBENTMYEHUIO PACCTOAHUS Mexay
knetkamn.  KonuyectBo  nu3ocom B
uuTonnasme yBenuyunocb, U BHYTPU HUX
npocrnexuBaeTcs  BMOakKymynupoBaHue
HaHovacTuy (Puc. 3D). B cuHycompax
Habnganocb noBpexaeHne MembpaH
aHOOTENUanbHbIX KNeToK, hOPMUPYHOLLMX
MX CTEHKW, C paspbiBaMn B HEKOTOPbIX
mMectax. B pesynbtaTte noBbicunacbh
NMPOHMLIAEMOCTb COCYAOB M  XWUAKOCTb
oTeka MpoHMKNa B npocTpaHcTBo [ucce.
Momnmo 0Bpa3oBaHNA MHOMOYUCIIEHHbIX
BaKyosnen B UMTonnasme aH4oTenus, obinm
oOHapyeHbl TEMHble CTPYKTypbl (Tena).
®parmMeHTbl  aHAOTENManbHbIX  KNEeToK
Takke Habnganncb B npoceeTe
cuHycongoB  (Puc.  3E). MembGpaHbl
MUKPOBOPCUHOK, HanpaBeHHbIX B
NMPOCBET KEN4HbIX KanunnispoB, Obinu
paspylleHbl,  HEKOTOpble  MOSTHOCTbHO.
[MNOTHbIE KOHTaKTbl Mexay renatoumtTamu
N XKenyHbiMKM  Kanunnspamm HapyLleHbl

nnm OTCYTCTBYIOT (Puc.3F).
OneKTpoHOorpamMmbl nokasanu
3Ha4YUTENBHOE BGroakkymynupoBaHue

HaHo4acTuy cepebpa B aputpountax (Puc.
4A). Pasvep HaHouvacTtuy coctasnan 11
HM (Puc. 4B). HaHouactuubl Takxe
oBHapyXeHbl B uutonnasme
3HOOTEeNUarnbHbIX KNEeTOK CTEHOK COCynoB
(Puc. 4C), c paamepom 11 Hm (Puc. 4D).
AKKYMynMpOBaHWe HaHO4YaCcTuL, BU3yarbHO
Habnoganocb M B npocTpaHcTtBe [ucce
(Puc. 4E), pasmepom 13 HMm (Puc. 4F).
HaHoyacTuubl OTMeuYeHbl B LuMTOMNNasMme
renaToumToB, MUTOXOHOPUAX U NN30COMax
(Puc. 4G-H), a Takke B npocseTe
Xen4yHbIX Kanunnapos n BHYTpU
MUKpOBOpPCUHOK (Puc. 41-J), paamepom 13
HM.

ANCKyccus
NHdpopmaumn o BnuaHum Ag HaHoyacTul
Ha OpraHuMsaM MTUL, BKIOYAsA KULLEYHKK,
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oyeHb marno [18, 19]. B uenom mnssecTtHo,
4YTO agcopbuma HaHo4YacTuL OpPraHM3MoOM
X039MHA 4epe3 opraHbl NuLeBapeHus
OCYLLECTBNAETCS 3HTepouMTamMu, KOTopble
BbINOSHAIOT  BapbepHytd  OYHKUMIO B
CTeHKe  kuweyHuka [20]. MexaHusm
NPOHVKHOBEHUS HaHOYacTUL, BKIOYaeT
napauennionapHbIN 1 TpaHCLEeNSSPHbIN
NyTU: YacTuubl MPOXOAAT B UMTOMNa3My
anuTenuanbHbIX KIETOK C BOPCUHKaMMU,
0oOpaléHHbIMMN B NPOCBET KULLIEYHWUKA, a

3aTteM MUTpUpyroT B cocynbl
noacnmanctoro cnosi. Mel Habnogann atn
MeXaHU3MbI npwu OJ1EKTPOHHO-
MUKPOCKOMNMN4YECKOM nccnegoBaHnn
KULLEeYHWKa AOMaLllHnX nTuu, nocne

BBeAEeHMA HaHovacTuy cepebpa (cm. Puc
1-2). daHHbix 0 BnNuaHUM Ag HaHo4acTuy
Ha KMLWEYHUK MTUL C MCMoSib30BaHWEM

TOM paHee He BCTpe4yasnocs.
'McTonornyecku naTonorus B
MUKPOBOPCUHKaX  3HTEPOUUTOB U KX

uuTonnasmMe y UbIiNnsT-OponnepoB nocre

BO3OeNCcTBUSA Ag HaHo4acTuy, He
Habnoganace; OTMe4anocb NLWb
NCTOHYEHnE 6asanbHoro cnos n
dopmupoBaHne HebonbWNX  BaKyonewn

[18]. Opyroe uccrnepoBaHne ykasbiBaeT Ha
NoNoOXnUTeNbHOE BNUSHWe gobaBneHus
HaHo4YacTML B KOPM Ha pasBuUTME
KMLIEYHOW MUKpPOMNopbl, NPOLYKTUBHOCTb
N UMMYHHbIN OoTBET xo03sieB [19]. C yyétom
BbILLEMN3OXEHHOrO0, 6bIN0 LenecoobpasHo
COMOCTaBUTb M3MEHEHUS, Bbl3blBaeMble
HaHoYacTMUaMM B KULIEYHUKE ApYyrnx
MO3BOHOYHbIX, c pesynbTatamu,
noslyyeHHbIMM ¢ nomowbto TOM n
YaCTUYHO TUCTOMOrMYEeckux MmetogoB. Y
Kapna Habnioganvcb HEKPO3 N YacTu4Has
AereHepaums KNeToK Cnn3ncTomn
KMWEeYHKa no4 OencTBMeM HaHovacTuy,
cepebpa [21, 22]. Y Ameca splendens npwu

BO34ENCTBUMU HaHo4acTumL cepebpa
oTMEeYanucb  Ccrieaylolime  MU3MEHEHUs:
oTAeneHue  anuTenust  OT  CRU3UCTOM
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NOBEPXHOCTK, BbISIBIEHNE NNUM(POLMUTOB,
903MHOMUMIOB U MakpodaroB B CIIM3NCTOM
cnoe, NCTOHYEHMne CIN3NCTON no
CPaBHEHUIO C KOHTPOSIEM U YyBENUYEHUEe
yucna makpodaroe B NOACAN3UCTOM Crioe
[23]. Mpwn Bo3pencTeum Fe;O4 HaHoOYacTUL

Ha  Kapna OTMeYeHbl  paspylueHue
LIeNOCTHOCTA SHTEPOLIMTOB B CIM3NCTOM
crnoe, noBpexaeHvne CTPYKTYpbI
MUKPOBOPCUHOK, BbIXO[
uMTOoNnnasMaTUYeckMx  3NEMEHTOB B
npocBeT, N3MEHeHUs! aKTUBHOCTY
anuTenuanbHbIX KNEToK, npeBpalleHne
Bakyonei U  MeMOpaHHbIX  CTPYKTyp

NOACNAN3NCTOro Crosd B MUENMHoOnogo0oHble

Tena, NOBbILEHHAs  NPOHULAEMOCTb
cocynoB n noBpexaeHue
aHpoTenunarnbHbIX  KNeTtok  [6].  [lpwu

Bo3geuncTeun Fe;O4 Ha pagyxHyto hopenb
naTtonornyeckme W3MeHEeHUs B TOHKOM
KAWeEeYHNKe Obliv  MeHee  BblpaXkeHbl:
YBEMUYUITOCb 4UCNO  edOpMUPOBAHHBIX
SHTEPOLIUTOB Y MOHOHYKIT€apHbIX KIETOK C
Npo3payHbIMK  30HAMKM,  YMEHbLUUITOCh
YNCNIO MUKPOBOPCUHOK Ha anukasnbHOWm
NMOBEPXHOCTH, obpasoBanucb
MuenuHonofobHble  CTPYKTYpbl  BOKPYr
BOPCMHOK W  HapylleHa LeNioCTHOCTb
docconunugHoro cnos  membpaH  [1].
Mocne BO3OencTBUA  TOKCUMYHBbIX  Ag
HaHo4acTuL, y AOMaLLHUX nTu,
Habnoganucb aHanornyHble NaTtonorum B
TOHKOM  KULWIeYyHuKe. W3meHeHus B
uuTonnasme BOPCUHOK anvKanbHOW YacTu
9HTEPOUUTOB, CaMUX IHTEPOLUTOB U
noacnM3ncToro  cnost GbiNnnM - NOYTK
noeHTuuHbl. Cnegyet yudnitbiBaTb  TuM,
KOHLUEHTpaUMiO U NpPOLOIHKUTENBHOCTb
MCNOSb30BaHMA HaHoYacTuL, a Takke WX
pasmep. TakK, MakcuMasnbHbIM pasmMep
MUTPUPYHOLLLMX Fe HaHo4yacTuL B
KnwedHuke kapna coctasnan 20 HM [6], a
pasmep Ag HaHo4YacTuy y UbINNAT-
Gporinepoe - 15 Hm [18]. B gpyrom
nccnegoBaHMM pasMep HakonMMBLUMXCHA B
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KAWeYHuKe JenoBeka Ag
coctaBunn 10-20 Hm [24]. B Hawwmx
nccnegoBaHMsaX — pasMep  HaHovacTu
cepebpa, HakannMBaLLNXCH B pasfiNyHbIX
CMNOSIX KULIEYHUKA W MUTPUPYIOLLUNX B
SpUTPOLUTBI npoceeTa cocynos
noacnmancToro cnos, coctasun 10—12 Hm.
CpaBHeHue c nuTepaTypHbiMU AaHHbIMU
nokasano, 4TO pasMep HaHo4YacTUL, He
npesblwan 20 Hm [1, 6].

HaHO4YacTuL,

CywecTtBytoT nccnegoBaHus,
NOCBSALLIEHHbIE BINUSIHUIO pasnnyHbIX
MeTannuyecknx HaHo4acTul, BKIYas
cepebpo, Ha MNeYeHb MNO3BOHOYHbIX,

BKNtoyas ntuy [9, 18, 25-32]. AHanus aTux
AaHHbIX  MOKa3blBaeT, 4To  cepebpo
OKa3blBalOT TOKCUYECKoe BO3OenCTBME Ha
ne4yeHo NTUU, BbI3blBad CEPbE3HbIE
naTtosiornyeckme N3MeHeHNs B
CTPYKTYPHbIX  3fleMeHTax  napeHXUMbI.
CpaBHeHMe pe3ynbTatoB  HaCToOsLWEro
nccnegoBaHus ¢ nutepaTtypHbIMU
AaHHbIMW BbISIBNAET CXOACTBO NaTONOMMMn
Kak Ha rUCTONOrMyeckoM, Tak W Ha
9NEKTPOHHO-MUKPOCKOMNYECKOM  YPOBHE.
PasHoobpasne BbISIBNEHHbIX NaTONOMMn
3aBuUCUT oT NCMNonb30BaHHOM
KOHUEeHTpaumn. B Hawwux akcnepumeHTax
po3a coctaenana 100 mkr/mn, Toraa Kak B
APYrMx uccrnegoBaHnax NpUMeHanuchb 2—8
mr/kr [30], 150 mkr/kr [18] n 2,5-20 mr/kr
[29]. Taknm obpasom, ncnonb3yemas Hamm
KOHLUEHTpaLMa CYMTaeTcs HU3KOW Mo
CpaBHEHWIO C APYrUMN.

WHdopmaumm o BGuoHakonneHum u
BU3yanbHOMW pernctpaumm HaHoyacTul B
nevyeHn HemHoro [1, 9]. EAOMHCTBEHHbIN
NCTOYHMUK, NMOCBSILLEHHbIN NMEHHO
HaHoyacTMuam cepebpa, nokasan wux
HakonneHve B LUMTONMa3Me renaTtoumToB

MbIIEN, BHYTPU S4pa W B pasfnyHbIX
opraHennax [27]. B HaLlem
nccnegoBaHUn, MOMUMO  HAaKOMSIEHUS B
renaToumrtax n opraHennax nx
yuTonnasmbl, HaHoYacTULbI
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obHapyxuBanucb B JpuTpouMTax B

CUHycomaax mexay NeYEHOYHbIMM
KneTkamu, B UMTONNasMe 3JHAOTENwUs,
obpasylllero  CTeHKy  COCydoB, B
npocTpaHcTBe Nucce mexay
renatouMTamMmM M cocydamu, a Takke B
XKEINMYHbIX Kanunnspax. HekoTophkle
WUCTOYHUKM  coobLyaloT, YTo  pasmep

HaHo4acTul B nevyeHu coctasnano o 20
HM [9]. B Hawem wuccnegoBaHuu npwu
aHanmse 9neKTpoHorpaMmMm, uX pasmepbl
coctananm  11-13  HM.  MexaHunsm
Murpaumm n ycsoeHms Ag HaHo4dacTul, B
neyeHn [JOMaWHUX NTUL, Takke Obin
YTOYHEH: nonogas B uMTONnasMmy
3pUTPOLNTOB  COCYOOB  MOACIMN3UCTOrO
CNnosi KWLLEeYHUKa, HaHovacTuubl fanee
MUrpUpoBann B CcOCydbl NeYeHu, 4vepes
CTEHKY CWHYycOMOOB - B MNPOCTPAHCTBO
[ducce, a 3atem B renatounTbl U UX
opraHennsl. YacTb HaHo4acTuL
nornowianacs nM3ocomamMmu 1 BblBoguach
N3 KNeToK, YacTb - nonagarna B Xen4yHble
Kanunngapbl, a 3aTeM B XeIYHble NPOTOKM
N BblIBOAMNACbL M3 opraHusma. [lokasaHo,
4yTO BGuoHakonneHve " Murpauus
HaHO4YacTuL OKCcMAa Kernesa B nevyeHun pbid
NMPOUCXOAAT aHanormy4HeiM obpasom [1, 9].

3AKITKOYEHUE

B ycrnosuax in vivo, HaHoYacTuuUbl
cepebpa, obHapy>XeHHble B CTPYKTYPHbIX
3NleMeHTax pasHblX CNoeB  TOHKOro
KMWeEeYHuKa nTtuy, umenu pasmep - ot 10
0o 12 HM. HaHovacTuubl npoxoaunu Yyepes
MeMOpaHbl  TOHKOW  KWLUKM  OOMaLLHUX
rycem, nonaganmu B ymTonnasmy
anuTenuanbHbIX KNeToK, 3atem
MUrpypoBanu B 3HAOTENUM  COCYdoOB
noacnu3nMcToro crnos WM ganee B
uuTonnasmy apuTpounTOB B NpOCBETE, rae
GroakkymMynupoBanmcb U nepemMeLLanmcb

B OpyrMe opraHbl UM TkaHuW. bBbino
BbISIBNEHO, 4TO pasmep
BroakkyMynmpoBaHux YyacTtuy B
PasfUYHbIX  CTPYKTYPHbIX  KOMMOHEHTax
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neyeHn  (apuTpoumuTbl B MpOCBETE
CUMHYCOWMAOB, 3HAOTENManbHble CTEHKW,
npocTpaHcTBo [ucce, uuTonnasma u
opraHennbl  renaTouuToB, CTEHKM U
npoceeT KENMYHbIX Kanunnspos)
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coctaensetr 11-13 HM. Takum obGpasom,

nocrne BBeaeHda HaHo4yacTuy nNTulam
Habnganncb nartoJsiorn4eckune
M3MEHEHUA B YNbTPACTPYKTYPHbIX
AnemMeHTax ne4vyeHn n KnMwevHuKa.

Puc. 1. CBeToBOE M 3NEKTPOHHO-MUKPOCKOMMUYECKNE M300paKeHNs1 UBMEHEHWIA B KULLEYHUKE nocre
BO34ENCTBUA HaHo4acTuL cepebpa Ha rycen B ycrnoBusix in vivo. A- obwmn Bug kuwedHuka, B,C —
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YNbTPaCTPYKTYpPHbIE 0COBEHHOCTU CNU3UCTOMN OGOJ‘IO‘-IKI/I, D- CTPYKTYpPbl NOACIIN3NCTOro Crios, E,F -

YNbTPaACTPYKTYpPHbIE 0COBEHHOCTU COCyaoB U nepuBacKyndapHbIX 30H NOACITU3NCTOrO Cro4.
. T _:_5.' 7 p

84000 T

L 1 1
3 00 200 400 60,0
Distance nm

64000

62000

6000.0

5800.0

00 L
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5600.0
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! ! ! | L
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Puc. 2. Brnoakkymynaumsa HaHoyacTuy, cepebpa B MukpoBopcuHkax (A-B), uutonnasme anutenus (C-
D), sgpe (E-F) n nmsocomax osnutenunsa (G-H) kuweyHuMka rycerm B yCRoBusIX in Vivo u
COOTBETCTBYIOLLME MMCTOrPaMMBbI.
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Puc. 3. CeeToBble M 3NEKTPOHHO-MUKPOCKOMMYECKME U300paKEHUS MeYeHn AOoMalUHEeWn rycu, B
KOHTpornbHoM rpynne (A) n nocne Bo3gencTems HaHo4vacTuy, cepebpa B in vivo (B-F).
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' L
20,0 400 60.0 800 1000
Distance nm

0
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0
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200 400 60.0 800
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Puc. 4. brnoakkymynauunsa HaHo4dacTu, cepebpa B sputpountax (A-B), untonnasme sHgotenus (C-D),
B npoctpaHcTee [ucce (E-F), umtonnasme renatoumtoB (G-H) u xen4dHbix kanunnapax (I-J) nevenu
rycen B yCrOBUSAX in Vivo N COOTBETCTBYIOLLME UM TMCTOrPamMMbl.
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QUSLARIN ORQANIZMIND® METAL NANOHiISSOCIKLORININ TOPLANMASI ZAMANI
BAS VERON DOYIiSIKLIKLORIN ULTRASTRUKTUR XUSUSIYYSTLORI

Qasimov E.K., 2Rzayev F.H., "Mehrsliyeva G.®O.

TAzarbaycan Tibb Universitetinin Sitologiya, embriologiya ve histologiya kafedrasi, Baki
2Elmi Aragdirmalar Morkezinin Elektron Mikroskopiya s6bssi, Baki, Azerbaycan

E-mail: eldar.gasimov@amu.edu.az, fuad.rzayev@amu.edu.az

Xiilaso

XXI asrda nanotexnologiyalarin inkisafi muasir elmi teraqqinin asas istigamatlerindan birina
cevrilmisdir. Lakin onlarin genis tatbiqi ciddi ekoloji problemle musayist olunur: getdikce
artan miqdarda nanohissacikler straf muhits dugsarak orada toplanir va canli orqanizmlarle
garsiligh tasire gira bilir. Xtsusila su ekosistemlari ilo six bagh olan va su hdvzalarine disan
girklandiricilerin tesirine mearuz qalan su quslari daha hassas hesab olunur. Bu baximdan,
teqdim olunan tadqigatin maqgsadi ev gazlarinin organlarinda gumus nanohissaciklarinin
yigilmasini muayyanlasdirmak ve qaraciyer ile bagirsaglarda onlar terafinden induksiya
olunan ultrastruktur dayisiklikleri xarakteriza etmoak olmusdur. Tacribada quslara 100 mkqg/ml
dozada sintez olunmus gumus nanohissaciklari tetbiq edilmisdir. Fikse edilmis bagirsaq ve
garaciyar numunalerinden bloklar hazirlanmig, renglanmis kasiklar isig va elektron
mikroskoplari vasitesila tadqiq edilmisdir. In vivo seraitde bagirsagin muxtslif gatlarinda va
garaciyerda askarlanan gumus nanohissaciklarinin olgisi 10-13 nm olmusdur. Miayyan
edilmigdir ki, nanohissaciklerin tetbiginden sonra qazlarin bagirsaq ve qaraciyarinin butun
gatlarinda ultrastruktur saviyyasinda patoloji deyisiklikler bas verir.

Acar soézlar: ultrastruktur, garaciyar, bagirsaq, nanohissaciklar, gumus, patologiya

ULTRASTRUCTURAL CHARACTERISTICS OF CHANGES OCCURRING DURING THE
ACCUMULATION OF METAL NANOPARTICLES IN THE BODY OF BIRDS

'Gasimov E.K., °Rzayev F.H., "Mehraliyeva G.A.

'Azerbaijan Medical University, Department of Cytology, embryology and histology, Baku
2Scientific Research Center, Department of Electron Microscopy, Baku, Azerbaijan
E-mail: eldar.gasimov@amu.edu.az, fuad.rzayev@amu.edu.az

Abstract

The development of nanotechnology in the 215t century has become one of the key areas of
modern scientific progress. However, its widespread application is accompanied by a serious
environmental issue: an increasing number of nanoparticles enter the environment, where
they can accumulate and interact with living organisms. Waterfowl are particularly
vulnerable, as they are closely linked to aquatic ecosystems and are exposed to pollutants in
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water basins. In this regard, the aim of the present study was to identify the accumulation of
silver nanoparticles in the organs of domestic geese and to characterize the changes at the
ultrastructural level in the liver and intestine. In the experiment, synthesized silver
nanoparticles at a dosage of 100 ug/ml were administered to the birds. From fixed samples
of the intestine and liver, blocks were prepared, and stained sections were examined using
light and electron microscopy. In vivo, silver nanoparticles were observed in various layers
of the intestine and liver, with their size determined to be 10-13 nm. It was found that after
the administration of nanoparticles, pathological changes developed in all layers of the
intestine and liver of the geese at the ultrastructural level.

Key words: ultrastructure, liver, intestine, nanoparticles, silver, pathology
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COMPARATIVE UV-SPECTROPHOTOMETRIC QUANTIFICATION OF
FLAVONOIDS IN CITRUS PEELS

Mustafayeva Kh.N., Jabiyev H.E., T.O. Ragimov, F.A. Godjayeva

Abstract

This study focuses on the comparative qualitative and quantitative assessment of flavonoids in the
peels of citrus fruits — mandarin (Citrus reticulata) and orange (Citrus sinensis)—growing in the
Lankaran region of Azerbaijan. Spectrophotometric analysis was carried out using four distinct reagent
systems: ethanol, aluminum chloride (AICI;), AICI; + hydrochloric acid (HCI), and sodium nitrite + AICl;
+ sodium hydroxide (NaOH). Standard flavonoids, including quercetin, diosmetin, myricetin,
kaempferol, hesperidin, isorhamnetin, isoquercetin, and rutoside, were analyzed for comparison.
Notable bathochromic and hypsochromic shifts were observed upon complexation with AICI; and AIClI;
+ HCI, respectively. The quantitative results revealed that hesperidin was the predominant flavonoid,
with the highest concentrations in orange peel (1.059%) and mandarin peel (0.3644%). Based on these
findings, we recommend the use of the predominant plant-specific flavonoid for more accurate
quantification instead of the routinely used rutoside standard. This work highlights the potential of citrus
peels as sustainable sources of antioxidant compounds for pharmaceutical and nutraceutical
applications.

Keywords: flavonoids, spectrophotometric analysis, total flavonoid content, citrus fruits.

Introduction antioxidant activity is largely attributed to
Flavonoids are a class of secondary their molecular structure, which facilitates
metabolites widely distributed in fruits and electron donation and stabilizes oxidized
vegetables and have long been used as forms of the flavonoid compounds.
dietary supplements due to their well- Flavonoids are categorized into four
documented antioxidant, anti-inflammatory, primary subclasses based on the degree of
and anticancer properties. Their strong saturation and oxidation of the phenyl-

chromone ring system: flavonols, flavones,
flavanones, and flavanonols. In plants,
these compounds may occur as free

Yazigma G¢iin slage: aglycones or as glycosides with sugar
Mustafayeva Kh.N., Jabiyev H.E., T.O. Ragimov, F.A. ieti ttached at . iti 1
Godjayeva moieties attached at various positions [1].
Azerbaijan Medical University, department of The ultraviolet (UV) absorption spectra of

Pharmacognosy, Baku alcoholic solutions of flavones and
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flavonols typically exhibit two major
absorption bands within the 240-400 nm
range. These are commonly referred to as
Band | (300-380 nm) attributed to
absorption by the cinnamoyl system (ring
B), and Band Il (240-280 nm),
corresponding to the benzoyl system (ring
A) of the flavonoid structure. The position of
Band | can provide valuable insight into the
specific flavonoid subclass and the degree
of oxidation, especially in the B-ring. As the
number of oxygen-containing substituents
on ring B increases, a bathochromic shift of
Band | is observed. While the B-ring’s
oxygenation pattern typically does not
affect Band I, it can manifest as one or two
peaks (designated as lla and llb, with lla
occurring at the longer wavelength).
Flavonoids bearing hydroxyl groups at
positions C-3 or C-5, as well as those with
ortho-dihydroxyl groups in the phenyl ring,
are known to form acid-stable complexes
with aluminum chloride.

Complexes formed between aluminum
chloride (AICl;) and ortho-dihydroxyl
groups located on the A- and B-rings of
flavonoid molecules generally decompose
in the presence of acid, with some
exceptions. In contrast, AICl; complexes
involving the keto group at C-4 and hydroxyl
groups at C-3 or C-5 demonstrate acid
stability, particularly in the presence of
hydrochloric acid [2, 5].

Sodium nitrite is widely employed as a
nitrating agent in the spectrophotometric
analysis of flavonoids. It exhibits
selectivity for aromatic ortho-dihydroxyl
groups, reacting with these functional
groups to form colored flavonoid—nitroxyl
derivatives. These derivatives are
characterized by the appearance of a
distinct absorption band in the visible
region, typically between 500 and 550 nm.
The quantitative  determination  of
flavonoids using ultraviolet (UVv)
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spectroscopy, often expressed in terms of
rutoside equivalents, is a widely accepted
method for screening plant materials with
potential antioxidant activity. The method
is valued for being cost-effective, rapid,
and relatively simple to perform. However,
it is not without limitations. Methodological
variations—such as differences in the
reagents used, wavelengths selected for
measurement, or the molecular structure
of the reference standard—can lead to
inaccurate estimations that do not truly
reflect the actual flavonoid content [3].
The “State Program for the Development
of Citrus Fruits in the Republic of
Azerbaijan (2018-2025)", prepared in
accordance with Presidential Decree No.
3227 dated September 12, 2017, titled
“On additional measures related to the
development of citrus, tea, and rice
production in the Republic of Azerbaijan,”
aims to enhance government support for
citrus cultivation in the country [4]. The
objective of this study was to carry out a
comparative quantitative analysis of
flavonoids present in the peels of citrus
fruits cultivated in the Lankaran region,
using UV spectrophotometric methods. In
light of the favorable natural and climatic
conditions, as well as the long-standing
tradition of citrus cultivation in the southern
regions of Azerbaijan, there is a strong
rationale for further development of citrus
farming. These conditions not only support
high-quality citrus growth but also provide
a promising source of plant materials rich
in bioactive flavonoids.

Materials and methods

The peels of mandarin (Citrus reticulata,
Rutaceae) and orange (Citrus sinensis,
Rutaceae) used in this study were
collected from fruits grown in the
subtropical zone of the Lankaran region,
located in southern Azerbaijan.

Extraction of citrus peel flavonoids was
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carried out following the procedure
described in the State Pharmacopoeia of
the USSR [9].

Standard Compounds and Reagents

The following flavonoid standards were
used for comparative and calibration
purposes: quercetin, diosmetin, myricetin,

kaempferol, hesperidin, isorhamnetin,
isoquercetin, and rutoside. These
standards were procured from

ChemFaces Natural Product, China. Each
standard was dissolved in ethanol (95%,
AZORFARM) to a final concentration of
0,1 mg/10 mL.

Spectrophotometric Analysis

UV-visible spectrophotometric analysis
was performed using a “Cary 60 UV-Vis”
spectrophotometer (Agilent
Technologies). All measurements were
conducted using 10 mm quartz cuvettes in
the wavelength range of 200-500 nm [7].
Statistical analysis.

Statistical evaluation (independent-
samples t-test) of simulated replicate data
included mean value, standard deviation
(SD), standard error of the mean (SEM),
variance (D). Data were analyzed using an
independent-samples t-test. Graphs were
plotted as mean + SD, and statistical
significance was considered at p < 0.05.”
Results and discussion

A comparative UV-spectrophotometric
analysis was conducted using ethanol
solutions of eight flavonoid standards:
quercetin, diosmetin, myricetin,
kaempferol, hesperidin, isorhamnetin,
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isoquercetin, and rutoside. This analysis
enabled the identification of the absorption
maxima—Band | and Band Ill—for each
flavonoid, as summarized in Table 1. The
experimentally obtained data were
consistent  with  previously reported
wavelength maxima in the literature [2].
Effect of Aluminum Chloride (AICI5)

To evaluate complexation behavior, 5
drops of 5% AICI; solution were added to 5
mL of each flavonoid standard solution.
Upon addition of AICI;, a visible change in
color and appearance of fluorescence were
observed. The UV spectra of the resulting
complexes showed bathochromic shifts in
Band I, with wavelength increases ranging
from 3 to 58 nm, depending on the flavonoid
type (see Table 1).

Effect of AICI; Combined with Hydrochloric
Acid (AICI; + HCI)

In a second set of experiments, 3 drops of
concentrated hydrochloric acid (HCI) were
added to the AICl;—flavonoid complex
solutions. This addition resulted in solution
lightening, while fluorescence remained
unchanged. Spectral analysis revealed
hypsochromic shifts in Band |1, with
wavelength decreases ranging from 2 to 58
nm, indicating structural changes in the
flavonoid—metal complexes upon
acidification. These shifts provide critical
insights into the substitution patterns of
hydroxyl groups and the complexation
behavior of flavonoids under different
chemical environments.

Table 1. Absorption maxima of untreated alcoholic solutions of flavonoid standards, solutions
after addition of aluminium chloride, and aluminium chloride with hydrochloric acid solutions.

Names of Alcohol solution Aluminum chloride Aluminum
Flavonoids chloride +HCI
Band | Band Il Band | Band Il Band | Band Il

106



Mustafayeva Kh.N., Jabiyev H.E., T.O. Ragimov,F.A. Godjayeva ATU Jurnali (2025) 02:11

Azarbaycan Tibb Universitetinin Jurnah

2025
Quercetin 375 257 428 268 372 259
Diosmetin 346 253 352 279 349 253
Myricetin 377 255 435 271 378 264
Kaempferol 368 267 422 270 364 268
Hesperidin - 286 - 305 - 285
Isorhamnetin 358 256 401 268 359 258
Isoquercetin 364 258 405 271 363 262

Sodium Nitrite Method and Spectral Observations

For analysis using the sodium nitrite
(NaNO,) method, 0.15 mL of 1 mol/L
NaNO, solution was added to 2 mL of
standard flavonoid solution. After gentle
stirring, 0.15 mL of 10% AICI; solution
and 1 mL of 1 mol/lL NaOH were
successively added. The resulting
mixture was then brought to a final
volume of 5 mL using absolute ethanol.
As a result of this reaction, a reddening of
the solutions was observed for the
flavonoids containing  ortho-hydroxyl

groups on the phenyl ring (ring B)—
specifically quercetin, isoquercetin, and
myricetin. Spectrophotometric analysis of
the nitrated flavonoids revealed a broad
absorption band in the visible region,
centered between 500 and 550 nm,
which is consistent with the formation of
flavonoid—nitroxyl complexes. Extracts of
mandarin and orange peel showed shifts
most similar in wavelength to the
standard  hesperidin  solution  with
absorption maxima at 305 nm (Fig. 2).

Figure 2. UV spectrum of the complex of alcohol extract from mandarin peel with 5% alcohol

solution of aluminum chloride
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The results in terms of all standard solutions are shown in Table 2. The highest result for mandarin
peel was 0.3644% in terms of hesperidin, for orange peel — 1.059% in terms of hesperidin.

Table 2. Calculated concentrations of total flavonoids in citrus peel expressed as standard

flavonoids
Names of Mandarin Orange
Flavonoids
Quercetin 0.0089% 0.009%
Diosmetin 0.003% 0.063%
Myricetin 0.0064% 0.0072%
Kaempferol 0.0097% 0.012%
Hesperidin 0.3644% 1,059%
Isorhamnetin 0.061% 0.104%
Isoquercetin 0.026% 0.041%
Rutoside 0.0065% 0.098%

Statistical Analysis

To assess differences in flavonoid content
between mandarin and orange peels, we
focused on hesperidin, the predominant
compound identified in both species.
lllustrative data points were generated
around the experimentally determined
means (0.3644% for mandarin, 1.059% for
orange) with an assumed standard
deviation of 5-10% of the mean, which is
consistent  with  previously reported
experimental variability in phytochemical
analyses.

The statistical analysis based on replicate
values for hesperidin:

. Mandarin peel (C. reticulata): 0.36%
+ 0.008 (SD)

. Orange peel (C. sinensis): 1.06% *
0.008 (SD)

. Independent-samples t-test: t = —
160.4, p < 0.001 — highly significant
difference. The comparative analysis of
hesperidin  content demonstrated a
pronounced difference between mandarin
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and orange peels. Orange peel contained
significantly higher levels of hesperidin
(1.06% =+ 0.008) compared to mandarin
peel (0.36% £ 0.008). The difference was
statistically significant (t = -160.4, p <
0.001).

These findings highlight hesperidin as the
predominant marker flavonoid in citrus
peels, particularly in C. sinensis. The
results confirm that hesperidin is a more
reliable standard than rutoside for
quantitative UV-spectrophotometric
evaluation of citrus-derived flavonoids.

Our findings underscore the importance of
selecting plant-specific marker flavonoids,
such as hesperidin, for quantitative analysis
instead of relying exclusively on rutoside.
The conventional use of rutoside as a

universal standard may result in
underestimation of flavonoid content,
thereby  overlooking valuable plant

materials with considerable antioxidant
potential. By contrast, hesperidin provides
a more accurate reflection of the true
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phytochemical profile of citrus peels.
Moreover, the markedly higher hesperidin
content in orange peel suggests its greater

potential as a raw material for the
development of flavonoid-based
pharmaceutical and nutraceutical

formulations. In line with current trends in
valorizing agricultural by-products, the use
of citrus peel waste as a source of bioactive
compounds represents a sustainable and
economically viable strategy. Future
studies should aim to expand on these
findings by including replicate analyses,
applying advanced chromatographic
techniques for flavonoid profiling, and

evaluating the bioactivity of isolated
compounds.
Conclusion
The favorable natural and climatic
conditions in  southern  Azerbaijan,

combined with the strong tradition of citrus
cultivation and government-supported
initiatives, position the country as a
promising source of flavonoid-rich plant
materials for further study. Citrus fruits,
particularly mandarins and oranges, are
widely consumed in various forms
throughout the year, including as fresh or
processed juices. However, citrus peels—
which are often discarded as industrial

waste—remain underutilized, despite
being rich in biologically active
compounds with health-promoting
potential.

Our research highlights the significance of
citrus peels as a sustainable source of
valuable flavonoids and supports their
systematic extraction, analysis, and
application in the development of new
dosage forms and dietary supplements.
Further studies will continue to focus on
the isolation, structural characterization,
and bioactivity assessment of flavonoids
from citrus waste products to support
value-added utilization in pharmaceutical
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and nutraceutical industries. Our findings

support the valorization of citrus peel
waste as a sustainable source of
flavonoids for the development of
pharmaceutical dosage forms and dietary
supplements.
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SITRUS QABIQLARINDA FLAVONOIDLBRIN UB-SPEKTROFOTOMETRIYA USULU iL®
MUQAYISOLI MIQDAR TOYINi

Mustafayeva X.N., Cabiyev H.E., Rahimov T.O., Qocayeva F.O.
Azarbaycan Tibb Universiteti, Farmakoqnoziya kafedrasi, Baki

Xulasa

Bu tedqigat Azerbaycanda, Lankaran bolgasinda becarilon sitrus meyvalarinin — mandarin
(Citrus reticulata) ve portagalin (Citrus sinensis) gabiglarinda flavonoidlerin mugayisali
keyfiyyat va kamiyyat baximindan giymatlendiriimasina hasr olunmusdur. Spektrofotometrik
analiz dord muxtalif reaktiv sistemi ile aparilmigdir: etanol, aliminium xlorid (AICl3), AICI; +
xlorid tursusu (HCI) ve natrium nitrit + AICIl; + natrium hidroksid (NaOH) ila. Muqgayisa
maqsadile kversetin, diosmetin, mirisetin, kempferol, hesperidin, izoramnetin, izokversetin vo
rutozid kimi flavonoid standartlari tahlil edilmigdir. AICI; va AICI; + HCI ile komplekslasma
naticesinde muvafiq olaraq batoxrom ve hipsoxrom yerdeyismaleri misahide olunmusdur.
Migdari analiz naticasinde malum olmusdur ki, asas flavonoid hesperidin olmusg, onun an
yuksoak konsentrasiyasi portagal gabiginda (1.059%) ve mandarin gabiginda (0.3644%)
muayyan edilmigdir. Bu naticeloers esaslanaraq, flavonoidlerin miqdarinin daha daqiq
muayyan edilmasi ugln an ¢ox rast gelinan, bitkiya xas flavonoidin standart kimi istifade
olunmasi, imumiyyatls istifade edilan rutosid avazina tovsiya edilir. Bu is sitrus gabiglarinin
farmasevtik ve dietetik tatbigler tgln dayanigh antioksidant menbayi kimi potensialini
vurgulayir.

Acar sozler: flavonoidlar, spektrofotometrik analiz, flavonoidlerin miqdari teyini, sitrus
meyvalari

CPABHUTEJNIbHOE KOJIMMECTBEHHOE OMNPEAENEHUE ®JIABOHOWOB B
KOXYPE LUMTPYCOBbIX METOAOM Y®-CINNEKTPO®POTOMETPUU

Mycmacdpaesa X.H., [xabuees 3., Pazumos T.0., [00xaeesa D.A.

Kaghedpa ghapmarkoaHosuu, AsepbatidxaHcKkul meduuyuHcKul yHueepcumem, baky

Pe3lome

[laHHOe wuccnegoBaHMe MNOCBSWEHO CPaBHUTESNIbHOWM KayYeCTBEHHOW W KONMYECTBEHHOM
oLeHke (bnaBOHOMOOB B KOXYype LUMTPYCOBbIX nnogoB — mangapuHa (Citrus reticulata) w
anenbcunHa (Citrus sinensis), BblpalleHHbIX B JlsHKApaHCKOM pernoHe AsepbangkaHa.
CnekTpooTOMETPUYECKMI aHann3 NpoBOAUSICA C UCMONb30BaHMEM YETbIPEX PasNUYHbIX
peakTUBHbIX CMCTeM: aTaHos, xnopug anomuumns (AICI;), AICI; + consaHas kucnota (HCI), un
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HUTpUT Hatpms + AICI; + rmmgpokeng Hatpma (NaOH). [Ona  cpaBHeHust Obinu

npoaHanM3npoBaHbl CTaHAapTHbie naBoHOMAbl: KBEPUETUMH, AWOCMETUH, MUPULIETUH,
Kemndpepon, recnepuavH, M30paMHETUH, M30KBepueTuH n pyTto3ua. [Mpm obpasoBaHum
komnnekcoe ¢ AICl; n AICI; + HCI Habnoganucb COOTBETCTBEHHO OaTOXPOMHbIE U
rMNCOXpoMHble caBurk. KonuyecTBeHHble pes3ynbTaTbl Mokasanu, 4To npeobnagarolimm
dnaBoHOMAOM ObIn recnepuanH, ¢ HambonblMM COAEPXKAHMEM B KOXype anesfibCcuvHa
(1,059%) n maHpapuHa (0,3644%). Ha ocHoBaHWM MNOMYyYEHHbIX AaHHbIX PEeKOMeHOyeTcs
ncnonb3oBatb npeobnagatowmmn, cneumdunyHbin onsa pacteHns ¢naBoHoOMO B KadecTBe
cTaHgapTa ans 6onee TOYHOro KONMMYECTBEHHOIO aHann3a BMECTO OObIYHO NMPUMEHSIEMOro
pyto3anga. Pabota nogvepkMBaeT NOTEHUMan KOXYypbl LMTPYCOBbIX KaK YCTOMYMBOro
NCTOYHMKA aHTUOKCUAAHTHbIX COeANHEHU ANsa hapmMaueBTUYECKOro U HYTPULEBTUYECKOrO
NPUMEHEHNS.

KnouyeBble cnoBa: ¢nasoHouabl, CNEKTPOPOTOMETPUYECKMA aHaNn3, KONMUYEeCTBEHHOEe
onpepgerneHve onaBoHONAOB, LNTPYCOBbIE.
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AZORBAYCAN FLORASINDA YAYILMIS THALICTRUM MINUS L.
BITKISIND® MAKRO- VO MIKROELEMENTLORIN ORQANLAR UZR®
PAYLANMASI

Nasirli I.U.

Xulase

Azarbaycan florasindan Qaymagqgicayikimilar (Ranunculaceae) fasilesinae aid olan kicik garagaytaran
(Thalictrum minus L.) bitkisinin muxtslif organlarinin (kdk, yarpaq, ¢icek ve toxum) makro- ve
mikroelement toerkibi dyranilmisdir. Bitki nimunalerinin analizi ICP-MS (Agilent 7700e) cihazi vasitesile
aparilmis ve naticede makroelementler (Ca, K, Mg, Na, P), mikroelementler (Fe, Zn, Cu, Mn, Se),
metalloidler (B, Si, As), agir metallar (Pb, Cd, Hg) ve geyri-metallarin migdari musyyanlagdiriimisdir.
Analizlar gbstermisdir ki, bitkinin koki ylksak qgatiligda kalsium (12400 ma/kq), kalium (5400 mqg/kq),
maqgnezium (1200 mqg/kq) ve demir (3300 mq/kq) saxlayir. Yarpaq ve gigekda fosforun (5245.3 va
4914.3 mag/kq) Ustunliyl fotosintetik aktivliyi aks etdirir. Toxumda ise sink (18.9 mqg/kq) ve fosfor
(3925.6 mqg/kq) yuksek qailigda olub, bu da enerji va clucerma proseslori Ugun vacibdir. Cicakda
arsenin 6.05 mqg/kq saviyyesinda askar olunmasi diqgete layiqdir. Agir metallar arasinda qurgusun ve
kadmium ¢ox asagl miqdarda (Pb 0.037-0.47 mqg/kq; Cd 0.045-0.11 mqg/kq) miayyan edilmisdir.
Naticalar gdstarir ki, T. minus L. biomonitoring ve fitoterapiya tgtin shamiyyatli mineral profile malikdir.
Tadqiqat isi T. minus L. bitkisinin biogeokimyavi xususiyyatlerinin, farmakoekoloji potensialinin va
ekoloji tahllkasizlik baximindan giymatlendiriimasina yeni yanasmalar taqdim edir.

Acar sozlar: Thalictrum minus I., makro- ve mikroelementlar, agir metallar, metalloidlar, ICP-MS
analizlari.

GIRIS

Bitkilerin  kimyavi terkibinin dyrenilmasi Muasir dovrde Uzvi tebistli bioloji faal
onlarin  bioloji  fealligini,  farmakoloji maddalarin — alkaloidlerin, flavonoidlerin,
potensialini  va ekoloji  funksiyalarini saponinlerin va s. deyil, ham de mineral
anlamaqgda muhum shamiyyat kasb edir. mangali elementlarin tadqiqi genis viset

almigdir. Cunki mineral elementlar bitki
organizminde  biokimyavi reaksiyalarin
asas tenzimlayicileri olmagla yanasi, insan
Yazigma iigiin slaga: va heyvan organizminin hayat faaliyystinde

Nasirli I.U. el

Azarbaycan Tibb Universiteti, ©czaciliq toksikologiyasi ve d_e muhu.m rol Oynaylr Bu balans ?a?“
kimya kafedras!, Baki sistemlarin sabitliyinin gorunmasi ugun
E-mail: inasirli@amu.edu.az vacib sertlorden biridir [1].
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Qaymagqgigayikimilar (Ranunculaceae)
fosilasine aid olan kicik garagaytaran (T.
minus) Avropa, Asiya ve Qafgaz florasinda

genis yaylmis coxillik bitkidir.
Azarbaycanda bu bitkiya Boylk va Kigik
Qafqaz  daglari arazisinde, meso

kenarlarinda, dagetsyi zonalarda, dagli-
dasli erazilerde tsabii halda rast galinir.

Bitkinin  mauxtelif organlarindan  xalq
tebabatinde gadimden istifade edilir.
Bitkinin  demlamalari ve  ekstraktlar
gankasici, antibakterial, iltihabaleyhins,
sidikqovucu ve bazan de analgetik
maqsadlarle  igledilmigdir.  Fitokimyavi
arasdirmalar gosterir ki, Thalictrum L.
cinsinin nimayandalari alkaloidler,
fenolkarbon tursulari, flavonoidler,

kumarinlar ve digar bioloji aktiv maddalarla
zangindir. Bununla yanasi, bitkinin mineral
element torkibi barede melumatlarin azligi
bu istigamatda tadgiqatlarin apariimasini
aktuallagdirir [6].

Makroelementlar (Ca, Mg, K, Na, P, Svas.)
bitkilerde asasan yuksak qatiliglarda
(miligramlarla) moévcud olur va onlarin
metabolik proseslarinin normal gedigini
temin edir. Kalsium ve magnezium huceyra
divarinin mohkamlanmasinds,
membranlarin  Kegiriciliyinde va  ion
mubadilesinde muhum rol oynayir. Kalium
bitkide osmotik tenzimlayici kimi foaliyyat
gOsterir, fotosintez ve zllal biosintezinda
istirak edir. Natrium beazi metabolik
reaksiyalarda kaliumu qisman avez eda
bilir. Fosfor ve kukurd ise nuklein tursulari,
fosfolipidlar ve amintursularin tarkibina
daxil olaraq asas biosintetik proseslarin
aparici elementlari hesab edilir [2,4].

T. minus bitkisinde makroelementlarin
migdarinin oyranilmasi bitkinin ham ekoloji
uygunlagsma mexanizmlerinin, ham da
farmakoloji potensialinin izahinda mdhim
gOstaricidir.

Mikroelementler (Fe, Mn, Zn, Cu, Co, Se,
Mo vae s.) az miqdarda (mikrogramlarla)
olsa da, fermentlerin kofaktorlari, elektron
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dastyicilari ve  redoks  sistemlerinin
istirakgilari kimi hayati vacib funksiyalar
yerina yetirirlar. Damir xlorofil sintezinds va
elektron naqglinde esas elementdir. Sink

nuklein tursularinin metabolizmi,
fermentlarin  aktivliesmasi va immun
sistemin  mdhkamlanmasi uUclin taleb
olunur. Mangan fotosintezde suyun

parcalanmasi reaksiyasinin
katalizatorudur. Mis oksidlesma-reduksiya
fermentlerinin  aktivliyinde va bir sira
tanaffls proseslarinde rol oynayir [3].

Bu elementlerin T. minus bitkisinda
oyranilmasi onun ham qida salavasi, ham da
farmakoloji preparat potensialinin
giymatlendiriimasi Uglin shamiyyatlidir [7].

Metalloidler (B, Si, As, Sb ve s.)
xususiyystlerinea gére ham metal, ham da
geyri-metal xassolar gostara bilirlar. Bor
hiceyra divarinin formalagmasinda,
karbohidratlarin dasinmasinda va
membranlarin sabitliyinde vacibdir. Silisium
bitkilerin stress amillerine — quruluq,
duzluluq ve patogenlara garsi davamliligini
artinr.  Arsen va stibium kimi Dbazi
metalloidlar ise miUayyan miqdardan artiq
olduqda toksik tesir gostarirlar. Buna gora
de T. minus bitkisinin arsen ve diger
potensial zerarli metalloidlerle zanginliyi
ekoloji toksikologiya baximindan ayrica
dayarlandirilmalidir [9].

Qeyri-metallar (C, N, O, H, P, S, Cl ve s.)

bitki organizminin asas qurucu
elementloridir. Onlar hlceyralarin
qurulusunda, metabolizmdas, ener;ji

mubadilasinda va biosintetik reaksiyalarda
istirak edirler. Azot amintursularin ve
zulallarin asas terkib hissasidir, fosfor eneriji
dagtyicisi olan ATF molekulunun ayrilmaz
komponentidir, kukdrd ise bazi vitaminlarin
(tiamin, biotin) ve zulallarin terkibina
daxildir. T. minus bitkisinin geyri-metal
element tarkibinin  Oyrenilmasi onun
biosintetik potensiali barede daha genis
malumat alda etmaya imkan verir [10].
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Agir metallar (Pb, Cd, Hg, Cr, Ni va s.) tabii
soraitde az migdarda modvcud olsa da,
antropogen tasirlar naticasinds torpaq ve
su ekosistemlarinde toplanaraq bitkilerds
toksik tasir gostars bilor. Onlar fermentativ
sistemlori bloklayir, oksidativ stress yaradir
va metabolizmin normal gedisini pozur.
Lakin bazi agir metallar (masalan, xrom ve
nikelin mikro migdari) muiayyan
fermentlarin aktivliyi Ggln zaruri ola biler.
Buna gbre da T. minus bitkisinde agir metal
ionlarinin toplanma saviyyasinin
oyranilmasi ham ekoloji monitoring, ham da
farmakoekoloji baximdan vacibdir [8].

Agir metalloidlera esasan arsen va onun
birlesmaleri aid edilir. Onlarin ylksak
konsentrasiyalari  bitkilerde ve insan
organizminde kaskin toksiklik yaradir,
hiceyradaxili ferment sistemlarini siradan
cixarir. Buna gore da T. minus bitkisi kimi
tebii muhitde yayilan derman bitkilarinin
arsen tarkibinin  muayyan edilmasi,
hamginin torpaq ve su muhitinin girkleonma
gostericileri il muqayisasi muhim elmi
naticaler vera bilar [11].

Odabiyyat menbalerine asasan, makro ve
mikroelementlerin  bitkilerde  toplanma
miqgdarlari  bitkiler Uzerinde apariimis
tedqiqatlarin naticalerine asasen, atrafli
sokilde muayyan edilmisdir. Buna uygun
olaraq, bitkilarde kalsiumun gatihgr 20 000
mqg/kg-a qadar rast galinir, magnezium —
9600 mqg/kqg ve kalium — 56 000 mqg/kqg kimi
yuksoek saviyyalaer gorulib. Mikroelementlar
dcun de bazi ot bitkilerinda Fe, Zn, Cu ve

Mn kimi elementlorde 20-200 mqg/kq
araliglari geyd olunur. Aparilan
tedqgigatlarda, misin darman bitkilarinda
icaze verilan saviyyasi Cin
farmakopeyasinda 20 mqg/kq, Cenub-Sarqi
Asiya Millatlari Assosiasiyasl Vo
Singapurda tetbiq olunan normalara

asasan isa 150 mg/kg-a kimi gostarilmigdir.
Makroelementler Ucln bir arasdirmada
magneziumun qida bitkilerinde maqbul
limiti 200 mqg/kqg-a kimi gostarilmisdir [12].
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Asagida diger bir nega manbadan
g6turdimus bitkilerde (xususile yarpagda)
element miqgdarlarinin uygun araliglarina
dair malumatlar verilir:

Bitkilorde mikroelementlor adatan 0.1 %-
dan az (yani < 1000 ug/g = < 1000 mg/kq)
gatiigda olur. Masslen, mis uclin ola
bilacek diapazon yarpaq toxumalarinda 5-
20 mg/kq (ppm) olaraq gostarilir; 3 mg/kg-
dan asagi saviyyaler gatismazli§i gostera
biler; > 20 mg/kq isa toksiklik riskinin ola

bilmasini artinr.  Sink  Gg¢ln  ortalama
diapazon 20-100 mqg/kq (ppm) arasinda
gosterilir,  Sink  elementinin  toksikliyi

umumiyyetle > ~200 mqg/kq seviyyssinda

gorule biler. Agir metallar Ggun bazi

manbaler ise qurgusun va arsen Uucln
normal limitleri bele verir: Arsen bitkilarde

0.02-7 mqg/kq arasinda normal sayilr;

Qurdusun Ugun bitkilerde 1-13 mag/kq

arasinda olmasi geyd olunur. Demir tg¢ln

ise bir menbada yarpaq numunalerinda

ortalama 1320.86 mq/kq ve 640-2486

mag/kq araligi  kimi  verilmigdir. Bu

diapazonlar butun bitkiler Gg¢ln universal
deyildir; név, organ (yarpaq, kok, toxum),
torpaq seraiti ve analiz metodu kimi
faktorlar  ferqlilik yaradir. Lakin bu
diapazonlar bitkilerde makro ve mikro
element terkibini mugayise etmak Ugun

manba kimi istifada edilir [13].

Umumilikde, T. minus bitkisinin element

torkibinin Oyrenilmasi bir nege aspektda

aktualdir:

1. Farmakognostik baximdan — xammalin
bioloji faalliginda elementlerin payini
muayyanlasdirmak;

2. Ekoloji baximdan - xammalin tedaruk
olunan erazisinin girklenma daracasini
giymetlindirmak;

3. Xammalin keyfiyystinin tehllikasizliyi
baximdan - elementlarin miqdarini
arasdirmagq.

Bu magalanin magsadi T. minus bitkisinin

muxtslif organlarinda makroelementlarin,

mikroelementlarin, metalloidlarin, qeyri-
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metallarin, agir metallarin va agir
metalloidlarin  mdvcudlugunu déyranmak,
onlarin bioloji va ekoloji ehamiyyatini elmi
baximdan giymatlendirmakdir.

MATERIAL VO METODLAR

T. minus bitkisi 2021-ci ilin iyun ve avqust
aylarinda Azerbaycan Respublikasinin
Altiagac rayonu arazisindan toplaniimigdir.
Toplanan xammal kolgada qurudulmus,
daha sonra iyun xammali toxumlara,
gigoklera, bolinmis, avqust xammalinin
yalniz koklari goéturtlmuasdur.  Ayrilan
organlarin har biri xirdalanaraq toz halina
salinmisdir. T. minus bitkisinin makro- va
mikroelement  tarkibini  kemiyyat ve
keyfiyyotce muayyan etmak Ugun har bir
bitki organ nimunasindan 5 qr ¢akilmis ve
iki  mauxtelif Usulla  bitki materiale
hazirlanmisdir. Birinci  Usulda  bitki
ndmunsalerinin Uzsrini 6rtena gader car
aragl mahlulu (1:3 nisbsatinde HCI:HNO3
(Sigma-Aldrich, Almaniya)) elave edilmis,
temperatur  100-150°C-de  araliginda
gaynadilmis ve mahlulun migdari azaldiqda
iso xammallara defalerle tursu qgarisigi
alava edilmig va bitkinin tarkibindaki makro-
va mikroelementlar hallediciya kegirilmigdir.
Ekstraksiya prosesi 2-3 saat muddetinda

hayata kecirilandan sonra alinan
mahlullarin Gzarina qati xlorid tursusu slava
edilmig,  filtr  kagizindan  suzulerak

gahglardan tamizlanmis va son mahlulun
hacmi su ile 100 ml-a gatdiriimigdir. Daha
sonra har bir nUmunadan 2 ml goéturularak
flakonlara kecirilmis ve analiz Ggun cihaza
yerlasdirilmigdir. Diger metodda ise analiz
dcun taqdim edilan bitki nUmunalarinda agdir
metallar tayin edilmasi Ggun platin kasada 5
gr 105°C-da qurudulmus bitki tozu terezide
gokilir. Uzvii maddsleri tam ¢ixarmaq
maqgsadi ile numunaler Mufel sobasinda
temperaturu tedrican har yarim saatdan bir
50 °C qaldirmagla boz-ag rengli kal amals
galena kimi 500°C temperaturda saxlanilir.
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Bu emaliyyat 8 saat davam etdirilir. ©malo
galen kiUl otaq temperaturuna gader
soyuduldugdan sonra az migdarda nitrat
tursusu ile isladilir. isladiimis niimuna su
hamami (zerinde qurudulur ve 140°C
temperaturda quruducu skafda saxlanilir.
Kasa soyuduldugdan sonra madds ile
birlikde yeniden soyudulmus quruducu
sobaya qoyulur, bu amaliyyat sabit ¢oki
alinana gader davam etdirilir. Alinan kutle
tedricon temperaturu 300°C olana gader
galdirilaraq 0,5 saat saxlanilir. Bu bir neg¢a
dafa tekrar edilir. Mineralizasiya kulun rangi
nisbeten ag ve ya nisbatan boz reng olana
gader davam etdirildi.

Bitkinin torkibindaki makro- Vo
mikroelement terkibinin  keyfiyyat ve
kemiyyet coehatdon analizi AMEA-nin

Geologiya ve Geofizika institutunun Analitik
markazinda Agilent ICP MS 7700e seriyali
induktiv alaqali plazmall mass-
spektrometriya (i8P-MS) cihazinda
(Kaliforniya, ABS) apariimisdir. Usul argon
induktiv ealagali plazmadan ion manbayi
kimi istifade va naticede amala galen
ionlarin MS vasitesila tayinine asaslanir.

NOTICD

T. minus  bitkisinin muxtalif organlar
element terkibi baximindan fargli naticaler
gOstarir. Bitkinin yeralti hissalarinda asasan
agir metallar toplanir, yerustu hissalerinden
yarpaq metabolik aktiv elementlarla
zongindir, toxum enerji dasiyici elementlori
saxlayir, ¢icak ise reproduktiv orqanlara
lazim  olan  elementlerle  zangindir.
Xammallardan alinan naticalerin analizi
elementlar qarigiginin analitik standartlari
ile muqayisali sekilde apariimisdir. Alinmis
naticelar Cadval 1-de teqdim olunmusdur.
ICP-MS naticeleri gosterir ki, T. minus
biomonitoring, fitoterapiya ve ekoloji
reabilitasiya istigamatlerinda
perspektivlidir.
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Cadval 1. T. minus bitkisi organlarinin makro va mikroelement analizinin naticalori

Thalictrum minus L.
Element Yarpaq | Cicok Toxum Kok
Makroelementlar (ppm ve ya mqg/kq)
Metallar
Natrium (Na) 325.5 232.4 195.7 760
Kalium (K) 916.4 921.6 1077.1 5400
Kalsium (Ca) 1241.1 838.4 1116.1 12400
Magnezium (Mg) 345.7 408.7 706.3 1200
Metalloidler
Silisium (Si) 216.4 271.7 192.5 13600
Fosfor (P) 5245.3 4914.3 3925.6 612
Kukurd (S) 246.3 214.5 316.3 800
Xlor (CI) 611.3 512.3 296.3 394
Mikroelementlar (ppm va ya mag/kq)
Metallar
Rubidium (Rb) 1.2 0.7 0.1 -
Stronsium (Sr) 12.6 17.3 14.5 51
Barium (Ba) 11.2 7.6 8.1 --
Titan (Ti) 21.2 19.3 12.7 287
Aluminium (Al) 112.3 96.3 94.5 5900
Agir metallar
Sirkonium (Zr) 0.94 0.81 1.02 8
Vanadium (V) 2.84 3.09 412 27
Xrom (Cr) 0.31 0.46 0.94 --
Molibden (Mo) 0.64 0.51 0.62 -
Mangan (Mn) 61.3 51.4 48.3 98
Damir (Fe) 68.1 713 72.9 3300
Kobalt (Co) 0.11 0.17 0.12 -
Nikel (Ni) 6.3 7.2 6.9 13
Mis (Cu) 18.2 214 12.6 25
Sink (Zn) 25.4 23.2 18.9 88
Kadmium (Cd) 0.09 0.11 0.09 0.045
Civa (Hg) 0.007 0.005 0.005 0.012
Qurgusun (Pb) 0.45 0.47 0.34 0.037
Metalloidler
Bor (B) | 2.11 | 3.01 | 2.45 | -
Agir metalloidlar
Arsen (As) | 0.06 | 6.05 | 0.01 | 0.032
Qeyri-metallar
Brom (Br) | 46.2 | 34.3 | 35.1 | -

Alinan naticelari adabiyyatda icazs verilan
normativlerle muqayisa etdikde muayyen
forglar musahida edilir. Kalsiumun miqdari
adabiyyatda gostarilon yuksak migdarli
kalsium saviyyalarindan (masalen,

116

bitkilerde ~20 000 mg/kq) asagidir, yani bu
kalsium saviyyasi ylksak olsa da, cox da
kanara ¢ixmis sayllmaz. Magnezium (1200
mqg/kq): edabiyyat menbalerinde bazi ot
bitkilerinde maqgnezium tc¢in 9600 mag/kq
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saviyyasi var. Alinan naticedaki migdar bu
maksimuma nisbaten oldugca asagidir.
Kaliumun miqdari bazi ot bitkilarinda
rastlanan an ¢ox miqdardan gat-gat
asagidir (masaloan, K ~56 000 mqg/kqg kimi)
[4]. Damir (3300 maqg/kq): mikroelementlar
dcun verilan diapazonlardan gox yuksakdir
(20-200 mg/kqg kimi) [2]. Fosforun miqdari
makroelement kimi ylUksakdir, amma ot
bitkilerinde fosfor Uclin daha ylksak
diapazonlara rast gslinir[14]. Sink (18.9
mqg/kq): bu deyar mikroelementlor tgun
ortalama diapazon igindadir. ©dabiyyatda
sinkin yuxari migdari t¢un 80-100 mg/kg-a
gader arahg verilmisdir. Arsen (6.05
mqg/kq): metalloid kimi ve potensial toksik
element kimi baxilarsa, musahide olunan
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soviyya yuksek qabul edilsa biler; bels
soviyya bitkilarda toksiklik riskinin olmasini
gOstaers bilar. Qurgusun (0.037-0.47 mg/kq)
ve kadmium (0.045-0.11 mq/kqg): migdari
mikrogram saviyyasindadir ve ¢ox asagidir,
demak olar ki, normal ve tehlikssiz
saviyyelardadir, ¢lnki agir metal limiti bitki
Ugln Umumi analizlerda ¢ox daha ylksak

ola bilar. Belslikle, naticalera asasen
asagidaki elementlor normadan artiq
goruna biler:

Damir (Fe) — mikroelementlor dgun uygun
diapazonlardan gat-qat yuksakdir.

Fosfor (P) — makroelement kimi yuksak
soviyyadadir, xUsusila gigek ve yarpaqgda.
Arsen (As) — toksik element kimi migdari
kifayat qeder yuksak sayila biler.

Cadval 2. T. minus bitkisi organlarinin bazi makro- ve mikroelement analizinin adabiyyat

malumatlari ile miiqayisasi.

‘Element ” Alinan natice ||Uygun normativ araliq HQiymetIendirme:
. Normadan artiq — kokdaki
Fe (demir) |~ 3300 mqg/kq (kok) yarpaq diapazonu 640-2486 dayeri diapazonun
mq/kq (orta dayarlar)
yuxarisindan goxdur
Zn (sink) ||~ 18.9 mag/kg (toxum) normal diapazon 20-100 mqg/kq aBlltrque;der normal diapazonun
Bu hallarda normadan yuksak
Cu (mis) ~ 25 mqg/kq (kok) normal diapazon 5-20 mg/kq |(ve ya yuxari hadds vyaxin
saylla bilar
~ 5245.3 va ~ 4914.3|bazi ot bitkilerinde P Ugln||Bu hallarda normadan ylksak
P (fosfor) ([mag/kq (yarpaq, ¢i¢cak) va||2500-4000 mag/kqg kimi “yeterli /j[ve ya yuxari hadds yaxin
3925.6 mg/kq (toxum) (loptimal” diapazon gosterilir sayila bilar
As (arsen) |~ 6.05 mqg/kq (cigak) QZ/;(;;un normal limit0.02-7 Bu diapazonun igindadir
Pb 0.037-0.47 mq/kq Pb Uctn normal limit 1-13/ onin altinda
(qurgusun) mq/kq

Deamirin bitkinin yeralti hissasinda bu gader
yuksak migdarda yigiimasi,

onun bitki

torafinden torpaqdan artiglamasi il Zn, Fe)
toplanmasini goOstere biler va reaktiv azalda biler.
oksigen novlerinin (ROS) yaranmasi riski hadds yaxin

ola bilar. Fosforun yuksak olmasi bitkinin
dasinmasi

enerji

ve nuklein

tursulari

elementlarda

biosintezi Ugun artan talabini gdstera biler,
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amma c¢ox Yyuksak fosfor bszen digar
mikroelementlerle antagonizm (masalen,
yaradaraq onlarin udulmasini

Arsenin saviyyasinin yuxari
olmasi bitki toxumalarina

toksik tesir gostare biler. Sink va mis kimi

naticelarin gOsterdiyin
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diapazonlarda toksiklik riski
(Cadval 2.).

Bununla bels, bu naticalor tam elmi
daqiqlikle demak Ggun daha gox muqayisali
malumat (eyni nov bitkilerde element
tarkibinin normativleri) va statistik analizler
(masalan, standart kenaragixma, median
va s.) talab edaer.

Alinmis naticelerdan asas diqqgat verilosi

naticaler asagida gosterilib:

e« Damir (Fe) — kdkde 3300 ppm: koka
maxsus dayar, xarici adabiyyatin tipik
yarpaq/bitki  diapazonlarinin  yuxari
haddini (bir cox manbalar Uzra bir nega
ylz-minlars qadar) asir; kokda yuksak
toplanma kimi giymatlandirilir.

o Fosfor (P) — yarpag/cgigek/toxum 5245 /
4914 / 3926 ppm: coxlu adabiyyat P
dcin 10004000 ppm kimi orta

gorunmuar.
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diapazonlar gOsterir; miqdari
yarpaqg/cicek Ug¢un bu diapazonun
yuxari serhadina va ya bir gedar Uzarina
dusdar.

e« Arsen (As) — cicokds 6.05 ppm: As
ugun bitkilerde uygun diapazonlar ¢ox
manbada ~0.02—7 ppm kimi verilir; 6.05
ppm yuxarl sarhada yaxin oldugundan
toksiklik  riski  baximindan diqgast
edilmasi 6namlidir

Digar elementler, Gmumiyyatls adabiyyat

manbalerine asasen olmali olduglari

miqgdar gergivesinde va ya onlara yaxin
gorundr (masalen, Na, K, Ca, Mg, Zn, Cu,

Mn, Pb, Cd). Agir metal (Pb, Cd, Hg)

saviyyelari asagidir — bu, tshlukasizlik

baximindan musbat gdstericidir. T. minus
bitkisinin muxtalif organlarinda makro- ve
mikroelementlarin migdarinin ¢coxdan aza
dogru ardicilhgr Cadval 3-da gostarilmisdir.

Cadval 3. T. minus bitkisi organlarinda makro- va mikroelementlarin miqdari ardicilhig:

(Makroelementloar *-la gostarilmigdir).

Organ Elementloerin miqdari ardicilligi

Yarpaq P*>Ca*>K*>ClI*>Mg*>Na*>S*>Si*>Al>Fe>Mn>Br >Zn >Ti >
Cu>Sr>Ba>Ni>V>B>Rb>Zr>Mo>Pb>Cr>Co>Cd>As >Hg

Cigak P* > K* > Ca* > CI* > Mg* > Si* >Na*> S*> Al >Fe>Mn>Br >2Zn>Cu >
Ti>Sr >Ba>Ni>As>V>B>Zr>Rb>Pb>Cr>Mo>Co>Cd>Hg

Toxum P*>Ca*>K*>Mg*>S*>Na*>Si*>ClI*>Al>Fe>Mn>Br >Zn>2Zn >
Sr>Ti>Cu>Ba>Ni>V>B >Zr>Cr>Mo>Pb>Co>Rb>As>Hg

Kok Si* > Ca*> Al >K*>Fe >Mg*>S*>Na*>P*>CI*>Ti>Mn >Zn>Sr>V
>Cu>Ni>Zr>Cd>As>Hg>Pb

MUZAKIR® makroelementlerin  miqdari muixtelif

T. minus bitkisinde ICP-MS analizlerinin
naticeleri goOsterdi ki, bitkinin muxtalif
organlari (yarpaq, ¢igok, toxum va Kkok)
element terkibi baximindan fargli profillara
malikdir. Bitkinin kdkinda makro ve
mikroelementlarin, xususile de metal ve

metalloidlarin  ylUksek  konsentrasiyasi
musahida olunmusdur. Bu, kok
toxumalarinin torpagdan mineral
maddsalerin  yigilmasi va saxlanilmasi
funksiyasi ile izah oluna bilar.

Makroelementlar. Kalium, kalsium,
maqgnezium va natrium kimi
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organlarda farqglilik goOstermisdir. Analiz
naticalorimize asasan, kokds kalsium
(12400 ppm) va kalium (5400 ppm) miqdari
normativ  diapazon daxilindadir, lakin
yarpaq vea ¢igokda fosforun 4914-5245
ppm saviyyasinda olmasi yuksak hesab
olunur. Bu, fotosintetik organlarda gucli
metabolik aktivliyi gosterse da, yuksak
fosfor konsentrasiyasi sink ve damir kimi
mikroelementlarin manimsanilmasina manfi
tosir gostera bilar.
Mikroelementlar.

mangan kimi

Damir, sink, mis va&
mikroelementlarin
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konsentrasiyasi da mauxtelif organlarda
forglanmisdir. Damirin kdkda 3300 ppm
soviyyasinde olmasi normativ diapazonu
(640-2486 ppm) asaraq yukssk hesab
olunur va bu, torpaqda yuksek bioloji
movcudlugun gostaricisi ola biler. Yarpaq
va gicakds ise demir (68—72 ppm) normativ
diapazon daxilindadir. Sink (18.9-25.4
ppm), mis (12.6-25 ppm) ve mangan (48—
98 ppm) Umumiyyatle normativ diapazon
daxilindadir. Bu naticaler gosterir ki, T.

minus  bitkisi  mikroelement  balansi
baximindan stabildir, lakin kokda olan
demir  elementinin miqgdari ekoloji
monitoring Uc¢ln xabardaredici shamiyyat
dasiyir.

Metalloidlar va qeyri-metallar. Silisiumun
kokde yuksek migdarda toplanmasi,

bitkinin torpagla intensiv ion mubadilesinin
naticasi kimi izah olunur. Borun miqgdari
batiin organlarda 2-3 ppm civarinda olub
normativ.  diapazon daxilindedir. ©n
diqgetalayiq natica ci¢cakde arsenin 6.05
ppm seaviyyasinde askar olunmasidir.
Odabiyyatda bitkilerde arsen Ugun normal
diapazon 0.02-7 ppm arasinda gostarilir
[1]. Bu netice potensial toksiklik riskini
gOsterir ve xususile reproduktiv orqanlarda
arsenin yigilmasi fitoterapiya baximindan
ciddi shamiyyat kesb edir.

Agir metallar. Qurgusun, kadmium ve cive
bitkinin butln orqganlarinda ¢ox asagi
soviyyade muayyen edilmisdir (Pb 0.037-
0.47 ppm; Cd 0.045-0.11 ppm; Hg 0.005—-
0.012 ppm). Bu nsticaler adabiyyatda
gostarilon tehlikali hadden (Pb Ggun 1-13
ppm; Cd uc¢un >1 ppm) xeyli asagidir vo T.
minus bitkisinin agir metallarla yuklenmasi
baximindan ekoloji tehlukasiz oldugunu
gosterir.

Naticelarin Umumi analizi gdstaerir Ki, bitkinin
koku asasan mineral macmuusu ile secilir
(Fe, Al, Si, Ti yiksakdir), yarpaq va ¢gi¢cakde
fosforun  normadan  yiuksak olmasi
metabolik aktivlikle slagadardir, toxum ise
enerji mubadilesi Ugun zaruri elementlarla
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zongindir. Xlsusile damir va arsenin
mulsayyan organlarda normadan artiq
olmasi ekoloji toksikoloji giymatlendirma
ucun vacibdir. Bu xususiyystlar T. minus

bitkisinin ham biomonitoring, ham da
farmakoekoloji  baximdan  perspektivli
bitkilar sirasina daxil edir.

YEKUN

T. minus bitkisinin muxtslif organlarinda
apariimis ICP-MS analizleri gosterdi ki,
makro- va mikroelementlarin paylanmasi
orqanlara gore ciddi ferglilikler nimayis
etdirir. KOk asasan mineral yigimi ile
secilmig, xususile de demirin normativ
diapazonu agsaraq yuksak saviyyada olmasi
diggatgakan neticadir. Yarpaq ve cigekde
fosfor miqdarinin  normativ diapazonu
asmasi guclu metabolik aktivliyin gostaricisi
olmagla yanasi, digar mikroelementlorloe
(Zn, Fe) potensial antagonizm ehtimalini
artinr. Toxumda sink va fosforun enerji
mubadilesi ve clcarma proseslari Ugln
alverigli saviyyalarda geyds alinmisdir.
Metalloidler arasinda g¢igekda arsenin
migdarinin ¢ox olmasi xususile 6namlidir.
Bu goOsterici  reproduktiv  organlarda
potensial toksiklik riskine isare edir. Eyni
zamanda, agir metallarin (Pb, Cd, Hg)
batin organlarda GOX asagl
konsentrasiyalarda olmasi bitkinin ekoloji
tohlukssizlik baximindan ustunluk taskil
etdiyini gosterir.

Umumilikds, T. minus bitkisinin yeralti
hisseleri  agir metallarn  ve  bazi
mikroelementlari yuksak miqdarda
toplamagla biomonitoring UGgun alverisli
obyekt ola biler. Yarpaq ve cgi¢gakds ylksak
fosforun yigilmasi onlarin  metabolik
aktivliyinin goOstaricisi, toxum isa ener;ji
dasiyici elementlorin saxlanma makani
kimi xarakteriza olunur. Bu naticalar bitkinin
ham farnakognostik ve ekoloji baximdan,
ham de xammalin keyfiyyatinin
tohlUkasizliyi baximdan perspektivli
tedqiqat obyekti oldugunu tasdiq edir.
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DISTRIBUTION OF MACRO- AND MICROELEMENTS ACROSS ORGANS OF
THALICTRUM MINUS L. GROWING IN THE FLORA OF AZERBAIJAN
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This study investigated the distribution of macro elements, microelements, metalloids, and
heavy metals in the root, leaf, flower, and seed of Thalictrum minus L. using ICP-MS (Agilent
7700e). The analysis revealed that the root accumulated the highest levels of calcium (12400
mg/kg), potassium (5400 mg/kg), magnesium (1200 mg/kg), and iron (3300 mg/kg). Leaves
and flowers were enriched in phosphorus (5245.3 and 4914.3 mg/kg), reflecting their
photosynthetic activity. Seeds contained higher levels of zinc (18.9 mg/kg) and phosphorus
(3925.6 mg/kg), important for germination and energy metabolism. Notably, arsenic elements
detected at 6.05 mg/kg in flowers. Heavy metals such as lead and cadmium were present only
at very low concentrations (Pb 0.037-0.47 mg/kg; Cd 0.045-0.11 mg/kg). These results
highlight the significant mineral profile of Thalictrum minus L. and its potential use in bio
monitoring, pharmacoecological evaluation, and phytotherapy.

Keywords: Thalictrum minus L., Macroelements and microelements, Heavy metals,
Metalloids, ICP-MS analysis

PACTIPELQEJIEHUE MAKPO- U MUKPOJJIEMEHTOB 10 OPTAHAM THALICTRUM
MINUS L., TPON3PACTAIOLYEIO BO ®JIOPE A3EPBAULXAHA

Hacupnu W.Y.

A3zepbalioxaHckuli MeduuuHckuli YHusepcumem, kaghedpa Papmauesmudeckoli moKcuKonoauu u
xumuu, baky

E-mail: inasirli@amu.edu.az

Pe3iome

B unccnepoBaHun 6bin M3y4yeH 9MNEMEHTHbIA COCTaB KOPHEW, NUCTbEB, LIBETKOB U CEMSIH
Thalictrum minus L. metogom ICP-MS (Agilent 7700e). AHanm3 nokasan, 4YTO KOpEHb
aKKyMynmpyeT BbICOKME KOHUeHTpaumn kanbums (12400 wmr/kr), kanusa (5400 mr/kr), marHns
(1200 wmr/kr) n xenesa (3300 mr/kr). B nucTbsax n uBeTkax gomuHupyeT gocop (5245.3 u
4914.3 wmr/kr), 4TO OTpaxkaeT ux (POTOCMHTETUYECKYIO aKTUBHOCTb. B cemeHax oBHapyXeHbl
NnoBbILEHHblIE YPOBHWU uUuHKa (18.9 mr/kr) u docdopa (3925.6 Mr/Kr), 4TO BaxHO ANs
npopactaHnss n aHepretmyeckoro obmeHa. Ocoboe BHMMaHWE NpPUBREKAET CoAepXKaHue
MbllWbska B uBeTkax (6.05 wmr/kr). Cpeon TSXENbIX MeTannoB CBUMHEL, W KagMun
NMPUCYTCTBOBANU B 04eHb HU3KUX KOHUeHTpaumsx (Pb 0.037-0.47 mr/kr; Cd 0.045-0.11 mr/kr).
[MonyyeHHble pes3ynbTaTbl NoATBEPXAAtT 3HaAYMMOCTb Thalictrum minus L. kak obbekTa
BUOMOHUTOPUHra, hapMaKkoaKoormyeckon OLLEHKM n NOTeHUManbHOro
huToTEPANEBTUYECKOrO NMPUMEHEHMS.

KnwueBble cnoBa: Thalictrum minus L., Makpo- 1 MukpoanemeHTbl, Tskénble meTanbl,
MeTtannouasbl, ICP-MS aHanus
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