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Hormatli oxucular!

Sizlara taqdim etdiyimiz ’Azarbaycan Tibb Universitetinin Jurnalt” nin 2025-Ci
ilda ilk ndmrasi Universitetimizin 95 illik yubileyina hasr olunmusdur. Olkamizin tibb
tohsilinda va sahiyya sisteminda 0nctil movgeya sahib olan ATU, 6tan demak olar ki, bir
asrlik faaliyyati arzinda tibb elminin inkisafina, pesokar kadrlarin hazirlanmasina va
innovativ elmi yanasmalarin formalagsmasina boyiik tohfalar vermigdir.

Bu buraxilisda toqdim olunan magalalar, tibb elminin mixtalif sahalarini ahats
edon aktual moévzulara hasr olunmus, ATU-nun professor-miallim heyati, tadgigatcilar:
va ganc alimlorinin apardigi elmi islarin naticalarini aks etdirir. Magsadimiz — yalniz alda
olunan naticalori paylasmaq deyil, ham da tibbi biliklarin va tacriibanin virtual mihitda
daha genis auditoriyaya ¢atdirilmasina xidmat etmokdir.

Elektron jurnal formati bizo dinamik, cevik va interaktiv bir elmi platforma
yaratmaga imkan verir. Bu isa, 62 nOvbasinda, tadgigat¢ilarin va tibb ictimaiyyatinin
daha effektiv sakilda fikir vo malumat mubadilasi aparmasini tamin edir. Bu jurnal, tokca
Azarbaycan daxilinda deyil, beynalxalq saviyyada da elm va tacriibo mibadilasinag tohfa
vermayi hadaflayir.

Azarbaycan Tibb Universitetinin 95 illik yubileyi munasibatilo bitin akademik
heyati va talobalori tobrik edir, onlara elmda, tahsildo va praktik tibbdso wugurlar
arzulayirg.

Hormotls,
“Azarbaycan Tibb Universitetinin Jurnalt”nin redaksiya heyati

Azarbaycan Tibb Universitetinin Jurnal 2025
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TOKSIKOLOGIYADA ANTIOKSIDANT FOALLIQ VO

TOYINI SINAQLARI

Qarayev E.A., Pasayeva S.A., Hiiseynquliyeva K.F., Nasirli Z.U.
Azorbaycan Tibb Universiteti, Oczagiliq toksikologiyasi va kimya kafedrast

E-mail: eldargar@mail.ru

Xilasa

Magalado organizmds toksik maddalorin  tasirindan  oksidlagma-reduksiya
reaksiyalari naticasinda sarbast radikal — antioksidant tarazligin pozulmast va

Sorbast radikallarin artiq migdarda toplanaraq oksidativ stress yaratmast geyd
edilir. Sarbast radikallarin tasirindan organizmin toxumalarinin gorunmasti ticiin
organizma xaricdan antioksidant faalliqli maddalarin daxil edilmasi ehtiyaclar:
gostorilir. Qabul edilon bioloji faal maddalorin antioksidant faalliglarinin
Olctlmasi magsadila istifada edilon sinaglar (ORAC, HORAC, TRAP, CUPRAC,
FRAP, Folin — Ciokalto, ABTS (TEAC) vo DPPH testlari), hamin sinaqlarin
aparima gaydalar: va mahiyyati tosvir olunur.

Agar sozlar: antioksidant, sarbast radikal, oksidativ stress, ORAC, HORAC,
TRAP, CUPRAC, FRAP, Folin — Ciokalto, ABTS (TEAC) vo DPPH testlari

GIRIS

Oksigen hoyat Gglin  vacib  elementdir.
Hiceyrolorin  enerji  oldo  etmok  Ggln
mitoxondrilordo ATF istehsali prosesindo
oksigen sorf etdiklori zaman sarbast radikallar
yaranir. Sarbast radikallar hliceyra oksidlosmo-
reduksiya reaksiyalar1 naticasindo yaranan
oksigen (ROS - Reactive Oxygen Species) va
azotun (RNS - Reactive Nitrogen Species) foal
formalaridir. Sarbast radikallar organizmdas ikili

rol oynayirlar, yani eyni zamanda hom toksik va
ham do qoruyucu tasir gostarirlor. Onlar
orqanizmin saglamligin1 tomin edan bir ¢ox
zoruri funksiyalara malikdirlar. Belo
funksiyalara huceyrolorin  mayalanmasi Vo
inkisafi,  prostoglandinlorin ~ vo  nuklein
tursularinin  biosintezi, toksik mohsullarin
organizmdan uzaqlasdirilmasi, bakteriya, virus,
sis hiiceyralorindon qorunma vo s. aid edilo
bilor. Sarbast radikal olan oksigenin foal formasi
“toxuma tonafflisli” kimi xarakterizo olunan
hiceyralorin - normal metbolizminin  toamin

©ATUJ and The Author(s) 2023-2025. Open Access This article is licensed under a Creative Commons Attribution 4.0 International
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olunmasinda miihiim ohomiyyata malikdir.
Normal aerob metabolizm vo ya bakteriya va
virus hiicumu zamant, homginin
ksenobiotiklorin  metabolizminds faqositlorin
oksidlogdirici  aktivlosmasi  bag  verarkan
hlceyralor torafindon oksidlasdiricilor istehsal
olunur, belaliklo organizmin mudafiasi tomin
olunur.

--:'_. Azarbaycan Tibb Universitetinin
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organizmds todricon toplanilmasi qocalma
prosesinin suratlonmasina sabob olur. Mixtalif
toxumalarda, o cimlodon beyin, (rok vo
qanyaradici orqanlarin toxumalarinda iltihabi
proseslar siratlonir.

Lakin  sorbast  radikallarin  organizmds
normadan artiq miqdarda yaranmasi toxuma
zodolonmasi, iltihab vo  neyrodegenerativ
xastaliklor kimi muxtalif patoloji proseslorin
amoala galmoasina gatirib ¢ixarir. Normadan artiq
yaranmig sarbast radikallar organizmds sorbast
radikal — antioksidant tarazliginin pozulmasina
sobob olur vo noticodo oksidativ stress amalo
galir. Oksidativ stress isa lipid, zulal, nuklein
tursular1 kimi vacib molekullarin geri dénmaz
zodalonmalarina sobab ola bilor. Hiiceyralords
oksigen metabolizmo ugrayaraq oksigenin
potensial zararli tasira malik aktiv formalarina
cevrilir. Proseslorin  normal vaziyyatlarinds
oksidlogdiricilorin ~ yaranma  surati  vo
amplitudas1 onlarin xaricolma siiratlori ilo
tarazlagdirilir. Lakin prooksidant )
antioksidant tarazligi pozuldugda ROS-un
bioloji ~ hiceyralordo  arti)q  migdarinin
toplanilmasi bag verir vo oksidativ stress inkisaf
edir. Oksidativ stress naticasinds yaranan ROS-
un aktiv mohsullar1 — hidrogen peroksid va
hidroperoksidlor ~ organizmin  antioksidant
mudafio guclnd tikodarak lipidlorin peroksid
oksidlosmosini stimullasdirir, hiiceyra
membraninin  tamligim1  pozur vo nuklein
tursularint (DNT vo RNT) oksidlosdirir ki,
naticads hiiceyra ciddi zodo alir. Xargongin
muxtalif novlari, diabet, arterial hipertenziya,
ateroskleroz, DNT kodunda doayisiklik, kaskin
boyrok catismazligi, Alsheymer, Parkinson,
xora, artrit, kardiovaskular vo s. xastaliklorin
yaranma sabobi kimi sarbast radikallarin zararli
tasiri gostarilir. Homginin, sorbast radikallarin

SORBOST RADIKALLAR

Sorbast radikallar xarici elektron tobagesinda
bir va ya bir ne¢a clitlosmomis elektrona malik
kimyovi hissaciklordir. Radikallarda
cutlosmomis elektron ndqto (@) ilo isara olunur.
ROS sorbost radikallara hidroksil (OH®),
superoksid (02*), peroksid (ROO?®), alkoksid
(RO®), hidroperoksid (HO2*®) va lipid peroksid
(ROQ*) aid edilir. RNS sorbast radikallara iss
azot oksid (NO®), azot dioksid (NO2*®) aiddir.
Bununla yanasi, hidrogen peroksid (H202),
ozon (Os), singlet oksigen (*O2), hipoxlorit
tursusu  (HOCI), nitrit tursusu (HNO2),
peroksinitrit (ONOO"), nitrit xlorid (NO2Cl),
diazot trioksid (N203), lipid peroksid (LOOH)
sorbast radikal deyildir vo tmumi sokilda
oksidlagdirici adlanirlar, lakin canli organzimda
asanliqla sorbast radikal omolo goatirmays
gadirdirlor [1]. Xarici tobagesinds cutlogmis
elektrona malik atomlar stabil olurlar, lakin
cltlosmomis elektronlu atomlar, yani Xarici
elektron orbitallarinda tok elektronlari olan
atomlar geyri-stabil vo reaksiyaya haris olurlar.
Belo atomlar c¢atmayan elektronlarii barpa
etmok tglin qonsu qeyri-radikal atomlarin
elektronlarini1 ya monimsayirlor vo yaxud xarici
tobagodoki tok elektronunu onlara 6turmokls
Ozlorini stabillosdirirlor. Proses organizmds bas
verdiyi ii¢lin qonsu atom canli toxuma ola bilor
Vo belo halda toxuma, 6z elektronunun sarbast
radikal ilo mubadilasindon sonra zadslanir.
Sonra hamin toxuma molekulu 6z stabilliyini
tomin etmok Uc¢ln digor qonsu molekul ilo
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elektron mibadilssi edir, 6zlnds catmayan
elektronu qonsu toxumadan, mas., hlceyra
membraninin  ikigat  tobagesinds  olan
molekuldan goparmaga vo ya 0z artiq
elektronunu qonsu molekula 6tirmoys caligir.
Noticada ikincili sorbost radikal yaranir vo
belaliklo, toxuma molekullarinin zancirvari
zodslonmosi davam edir. Proses uzunmuddatli
oldugda oksidativ stress inkisaf edir, moruz
galan huceyralorin tamligi pozulur vo sonda
homin hlceyralor mahv olurlar.

Sarbast radikallar organizmds daxili (tebii) vo
xarici (yad) olmagla iki yolla amala galirlor [2].
Organizm daxilinds ROS va RNS kimi sorbast

transferrin

NADPH-oksidaza
ferritin | |

Fe?* (o 1y
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radikallarin yaranmasi hiiceyra foaliyyati vo
tobii maddalor mubadilasi naticasinds bas verir.
Hiceyralords sarbast radikallar fermentativ vo
geyri-fermentativ reaksiyalarla yarana bilarlor.
Muxtalif funksiyalara malik hliceyralarin hoyat
foaaliyyatinda oksidlosma-reduksiya
reaksiyalart mithiim shomiyyato malikdir va bu
reaksiyalar naticasinds artiq miqdarda sarbast
radikallarin yaranmasi miisahido oluna bilar.
Hiceyro sistemlori (NADPH, ksantinoksidaza,
Sitoxrom P450 fermentlori) sorbast radikallar
yarada bilorlor (Sok. 1). Oksar momalilarin
hiiceyralorindo sarbost radikal xassali reaktiv
oksigenin muxtalif formalarinin yaranmasi
mitoxondrilards bas verir [3].

NO-sintaza

Oz NO-

superoksiddismutaza

0> + Fe2' H-0-
~

Cl-, Brr ONOO~

mieloperoksidaza

Fed' + OH- + OH*

H

HOCI, HOBr OH*®* + NO»

Sak. 1. Bioloji sistemlords OH-radikallarin va hipohalogenidlorin yaranmasina sabab olan asas proseslor

Sarbast radikallarin orqanizmds yaranmasinda
diger yol isa xarici mahit amillarinin tasirindan
bas veran prosesdir. TUtln tdstlslne, rentgen
stialarina, mikrodalga siialanmasina, vulkan
qazlarina, zororli qazlara (xlorofrom, xlorlu
toromoalor), radioaktiv siialanmaya, kosmetik
vasitolora, meso yangmlarina, alkogoldan
mitamadi vo ¢ox istifadoys, boazi dorman
preparatlarinin  gobuluna, gunss siialarinin
zorarli  tasirine moruzgalma  naticasinda
organizmds sarbost radikallarin artiq miqdarda

toplanilmast bas verir. Homginin, sorbost
radikallarin toplanilmasina qidaya konservant
kimi olavo edilmis kanserogen maddolor
(nitritlor, nitratlar), bitki yaglarinin haddan artiq
qizdirilmasi naticasinds yaranan peroksid va

politsiklik aromatik karbohidrogenlar do sobab
ola bilar.

Sorbast radikallarin yaranmasinda
ksenobiotiklarin rolu boyukdur,
Ksenobiotiklorin metabolizmi zamani

orqanzimi onlarin zararli tasirindon gorumag
uclin  qaraciyardo  gedon  detoksikasiya
prosesinda qglutation (GSH) aktiv faaliyyat
gostorir, ksenobiotiklorlo birlogorak onlarin
organzimdan uzaglagsmasini tomin edir. Bu
prosess GSH-in ¢ox hissasi sorf olunaraq
tikonir vo antioksidant foaliyyatini yerinoa
yetirmok iiciin onun miqdar1 kifayst etmir.
GSH-1n iki ndvii vardir — reduksiya olunmus
(GSH) vo oksidlogsmis qliitation (GSSG).

icmal Magqala
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Reduksiya  olunmus  qliitation  (GSH)
ohamiyyatli antioksidant kimi tasir gostorir vo
sorbost radikallar1 aktiv sokildo neytrallasdirir.
Oksidlosmis gliitation (GSSG) isa bir GSH ilo
diger GSH molekulunun glitationperoksidaza
fermentinin istirak1 ilo birlosmasi naticasinda
yaranir. Adotan, huceyralords olan glitationun
90%-ni reduksiya olunmus forma (GSH) va
10%-ni iso oksidlosmis forma (GSSG) toskil
edir ki, o, da glutationreduktaza fermenti
tasirindon reduksiya olunmus qliitationa ¢evrila
bilir. Oksidativ stress zamani reduksiya
olunmus GSH bu prosess sorf olundugundan
hiceyralordo oksidlosmis qliitationun miqdari
reduksiya olunmus qliitationa nisbaton artiq
olur.

Toadgigatlar naticasinde muoyyan edilmisdir ki,
ksenobiotiklarin organlara — boyrok, garaciyar,
sinir va trak-damar sistemina zarorli tasirlorinin
yaranmasi mexanizmi oksidativ stress ilo
olagodardir. Qeyri-steroid iltihab aleyhino
dorman preparatlarinin, Xar¢ong zamani istifados
edilon kimya terapiyanin, antipsixotik tosirli
preparatlarim  toksikliklori  oksidativ ~ stress
yaratmalart  ilo  olagalondirilir. ~ Darman
preparatlarinin  oksidativ  stress  yaratma
mexanizmlori ~ forglidir.  Bozi  preparatlar
molekulyar  oksigeni  reduksiya etmoklo
oksigenin singlet oksigen vo superoksid kimi
aktiv formalarin1 omoalo gatiron reaktiv araliq
mohsullar yaradirlar, digorlori iso birbasa
hlceyrolordo oksigenin aktiv formalarinin
miqdarinin artmasini stimullagdirirlar [4].

ANTIOKSIDANTLAR

Antioksidantlar gida mohsullarinda vo insan
organizminda rast golinon vo asagi qatiliqda
tapilan maddolordir [5]. Onlar organizmdos bas
veran oksidlogsma proseslorina nazarst edir vo
ehtiyac yarandiqda bu reaksiyalart inhiba
edirlor.  Antioksidantlar elektron  donoru
xassasine malik kimyavi birlogsmolordir. Onlar
Ssorbost radikallarin patoloji tasirini

--:'_. Azarbaycan Tibb Universitetinin
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zororsizlogdirir  vo  insan  organizminin
mudafiasini hoyata Kegirirlor. Antioksidantlar
elektron verdikdan sonra 6zlari sorbast radikala
cevrilmirlor vo stabil voziyystdo qalirlar.
Antioksidant  xassaya  malik  molekullar
organizmds endogen yolla yarana bilar vo ya
xaricdon gida mohsullar1 ilo ekzogen yol ils
daxil ola bilorlor. Antioksidant xassoli osas
fermentloro superoksid dismutaza (SOD -
Superoxyde Dismutase), catalaza (CAT -
Catalase) vo glitation peroksidaza (GSH-Px —
Glutathion Peroxydase) aid edilir. SOD
superoksid anionu CAT vo GSH-Px ugun
substrat olan hidrogen peroksida (H202) cevirir.
Katalaza H202-ni  suya va  oksigena
metabolizmo ugradir, GSH-PX iso H202-ni va
eloca do Uizvi hidroperoksidlori GSH ils reaksiya
vasitasilo reduksiya edir. Homginin, metallarla
birlosma omoalo gotiron zllallar  (ferritin,
laktoferrin, albumin), tiol qrupu saxlayan
amintursular (sistein), ubixinol, lipoy tursusu,
sidik tursusu, superoksidreduktaza vo s.
antioksidant xassoayoa malikdirlar.

Ekzogen antioksidantlara vitaminlar (A, E, C),
makro- vo mikroelementlar (selen, mis, sink,
magnezium),  karotinoidlor  (beta-karotin,
likopin, beta-kriptoksantin), stilbenlor
(rezveratrol), polifenollar, flavonoidlor, taninlar,
kumarinlor, antosianlar, lignanlar v s. aiddir.
Ekzogen antioksidantlardan sayilan E vo C
vitaminlori  organizmin hiceyro zarlarinda
(membranlarinda), hamginin hiiceyra xarici vo
hiiceyra daxili mayelords rast goalinir. Onlar
ROS ilo reaksiyaya girarok sonunculart inhiba
edir vo ya neytrallagdirirlar. Membranlarin
daxili hidrofob lipid saholorine miuxtalif
antioksidantlar tosir edirlor. Yaglarda holl olan E
vitamini bu mdahit Gcin ¢ox ohomiyyatli
antioksidantdir vo membranin tamliginin
qorunmasini tomin edir.

Yaglarda holl olan antioksidantlar bioloji
membranlarda polidoymamis yag tursularinin
peroksid oksidlogmasinin qarsisinin
alinmasinda bdyiikk ohomiyyoto malikdirlar.

icmal Magqala
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Suda hall olan antioksidantlarin (C vitamini)
hidrofil mihitdo ROS-un neytrallasdirilmasinda
miustasna shomiyyatlori vardir.

1. Antioksidant faalligin  yoxlanilmasi.
Kimyavi birlosmalorin antioksidant faalliginin
giymatlondirilmasi ucilin spektrometrik,
elektrokimyavi analiz vo s. Usullardan istifads
edilir [6]. Spektrometrik (Gsullara oksigen
radikali udma bacarigi (ORAC - Oxygen
Radical Absorption Capacity), hidroksil
radikali antioksidantliq bacang (HORAC -
Hydroxyl Radical Antioxidant Capacity),
umumi peroksid radikal tutma antioksidant
parametri (TRAP - Total Peroxyl Radical

Trapping Antioxidant Parameter), misi
reduksiyaedici (misin reduksiyasi) antioksidant
quvwa (CUPRAC - Cupric Reducing

Antioxidant Power), domiri reduksiyaedici
(domirin  reduksiyasi) antioksidant qiivve
(FRAP — Ferric Reducing Antioxidant Power),
kalium-ferrisianidi  reduksiyaedici  (kalium-
ferrisianidin reduksiyas1) qivve (PFRAP -
Potassium Ferricyanide Reducing Power), 2,2'-
Azinobis-(3-etilbenzotiazolin-6-sulfon tursusu
(ABTS), difenil pirilhidrazil radikal (DPPH —
[2,2-di(4-tert-octylphenyl)-1-picrylhydrazyl] va
fltorimetrik analiz aiddir. Elektrokimyavi
analiz tisullarina voltammetriya, amperometriya
Vo biamperometriya aid edilir.

Spektrometrik usullarla toyinatin
mexanizminds Kkimyavi reaksiya naticasinds
bas veran doyisikliyin geyd edilmosi dayanur.
Kimyovi reaksiyalarin aparilmasi iki prosess
osaslanir: hidrogen atomu 6tlrilmosi (HAT —
hydrogen atom transfer) vo tok elektronun
oturtlmasi (SET — single electron transfer).

Hor hansi bir iisulun istifadasi ilo aldo edilon
naticalarin dirustliyinin musyyanlosdirilmasi
Ugun alman naticalorin statistik islomalari
yerina yetirilir.

2.  Hidrogen atomunun  otdrdlmasina
asaslanan  testlar  (HAT).  Antioksidant
aktivliyin HAT mexanizmini fenolun (Ar-OH)

--:'_. Azarbaycan Tibb Universitetinin
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hidrogen atomunun (H) peroksid radikala
Otartlmasi reaksiyasi togkil edir:

ROOQO* + AH/Ar-OH 2 ROOH + A*/ArQO*®

burada, fenol (Ar-OH) ilo peroksid radikalin
(ROQ®) reaksiyasi naticasinds yaranan ariloksil
radikal (ArO®) rezonansla stabillosir, AH iso
qorunan biomolekullardir.

HAT-osashi testlorin tipik ndmunalori  Kimi
oksigen radikali udma bacarigi (ORAC), imumi
peroksid radikal tutma antioksidant parametri
(TRAP) vo imumi oksiradikal tutma bacarig
(TOSC - Total Oxyradical Scavenging
Capacity) siaqlaridir.

2.1. ORAC testi. Antioksidant aktivliyin tayin
edilmasinds istifado olunan genis yayilmis
sinaqdir. ilk dofo Q.Kao torofindan toklif
edilmisdir. ORAC testlor peroksid radikalin
oksidlogsmosinin qarsisinin alinmasina nozarot
etmoklo  antioksidantlar torofindon radikal
zoncirvari reaksiyanin par¢alanma qabiliyyatini
Olclr. Peroksid radikallar bioloji sistemlorda
lipidlorin  oksidlogmosi  zamani, hamginin
fizioloji soraitdo gida mohsullarinda iistiinliik
toskil edir va sarbast radikallar kimi xarakteriza
olunur. ORAC sinaqlar antioksidant effektivliyi
ucln bir meyar kimi dayarlondirilir.

Bu analizds istifads edilon peroksid radikal
generatorlarini azobirlogsmolor togkil edir. Bu
azobirlogsmoalora lipofil 0,0~
azobisizobutironitril  (AIBN), 2,2-azobis(2-
amidinpropan)  xlorhidrat (ABAP), 2,2'-
azobis(2,4-dimetilvaleronitril)  (AMVN) vo
hidrofil 2,2'-azobis(2-amidinpropan)
dihidroxhlorid (AAPH) aid edilir.

ORAC testinin mexanizmi fliioressensiyanin
intensivliyinin reaksiyanin getmo muddstindon
astliligint  6lgmaya osaslanir. ORAC testino
asason generator torofindon emissiya edilon
peroksid radikal flioressent nimuns ilo
reaksiyaya daxil olur, bu zaman onun
fliiloressensiyasinin itmasi bas verir ki, proses
fliorimetrdo qgeydo almir. Bu  Usulda
antioksidantin mévcud olub olmamasina asasan
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kalibro  grafikindo oyrialtt saho  OGlculir.
Antioksidant aktivliyin miqdarca
giymatlondirilmasi antioksidant mévcudlugu vo
yoxlugu ilo oldo olunan iki oyrialti sahanin

Olctlmasi ilo yerina yetirilir. Etalon kimi adatan

Azarbaycan Tibb Universitetinin
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troloks antioksidant standartindan istifado edilir
vo antioksidantlar torafindon giymatlondirilon
ORAC gostaricisi troloksun ekvivalenti kimi
tosvir edilir. Troloks E vitamininin suda hall
olan analoqudur (Sak. 2).

CH;
HO o
OH
H:C O
CH,
CH;
Sak.2. Trolok

Cox zaman hidroksil radikali generatoru kimi
H202-CuSOg4 sistemi, B-fikoeritrin iso ziilalin
oksidlosmo-reduksiya fliorosent indikatoru
kimi istifado edilir ki, onun da fllioressensiya
zamani par¢alanmasi sorbast radikal tutucular
istirakinda Olgiiliir. Bu zaman standart kimi
troloks tatbiq edilir. Kompleks amalagalma (Cu
(I1) + H202) reaksiyasinin baslangicinda mis

(I

Cu(ll) + H202 <> CuOOH* + H*
CuOOH"— Cu(I) + O2"+ H*
Cu(l) + H202— Cu(II) + HO* + OH

hidroperoksid (CuOOH") yaranir ki, sonraki
morholadoa reaksiya zoif siiratlo getmokla Cu (1)
vo Oz omolo golir. Hidrogen atomu
donorlarinin istirak etmadiyi soraitdo Cu-O
rabitasinin hemolitik qirtlmasi
CuOOH" birlosmoasinin pargalanmast {istiinliiyii
ilo bas verir. Novbati reaksiyada Cu (1) H202 ils
reaksiyaya daxil olur vo sorbost hidroksil
radikali HO® amala galir (Sak. 3)

icmal Magqala
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‘ COOH COOH
COOH
LT
HO 0 o 0

0
.. . N N N N
Floressein M H M
S-fikoeritrin
R et R-N=N-R—2R" + N:
i /|'7<in,\__w X(NH, ~2Hei R: +O: —~ROO"
1 HzM s M
i : |
] 1 H
. -
AAPH (2,2"-azobis(2-
amidinopropan)dihidrocloride) HO ° 0
ROO"

cOOH ————+# fliioressensiyast olmayan mahsul

Fliioressein

Sak.3. Hidroksil va peroksid radikallarin miiayyanlagdirilmasi tgun ORAC testinda gedan reaksiyalarin sxemi

Fliioressensiyanin Ol¢llmasi 515 nm dalga antioksidant istiraki vo hom do antioksidantsiz
uzunlugunda yerina yetirilir. Hoyacanlandirma apartlir. Umumi 6lgmo middoti 70 dogigo
dalga uzunlugu 485 nm secilir. davam edir. Hor analizin naticasi kalibro
Fliioressensiyanin  intensivliyi 35  doaqiqe grafikina gOro  hesablanir vo maddanin
arzindos har 1 dagigadon bir élgulir. Olgms hom mkmol/qr quru qaligina asason apartlir (Sok. 4).
HN  CHs CH;  NH,' He O CHy He
v |y Voo |
(—(—N=N—-(—C — (—C + N=N + (—C
oo | fx+ | | W
" n
N ch cH; NH NE o, H, N
R-N=N-R — 2R* + N2 R*+ O2— ROO*

Sak.4. AAPH molekulunun sarbast radikallara parcalanmasi (37°C temperaturda)

Beloliklo, AAPH-m  (R-N=N-R)  termo cox asili oldugu ii¢lin analizin gedisi zamani
parcalanmasi noticosinds alkil radikal R® temperatur forqinin yaranmamasi nozarotdo
molekulyar oksigenlo O2 birlosorok peroksid saxlaniimalidir.

radikalin ROO® yaranmasini tosviq edir. Burada ORAC testinin  totbiginin  ilk illarinda
peroksid radikalin omala galmosi temperaturdan fliioressent nimuna  kimi Porphyridium
icmal Magqala Azarbaycan Tibb Universitetinin Jurnal 2025
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cruentum-dan alinmig B-fikoeritrin ziilalindan
istifado edilirdi. Lakin pB-fikoeritrinin bazi
catmayan cohatlorino géro bozi todgiqatgilar
onu fltioressein, Nil goy fosforu, p-aminbenzoy
tursusu vo digor maddoalor ilo ovozlomaya
ustunlik verirlor.

Belaliklo, ORAC testinin mexanizmi asagidaki
kimi izah olunur. Azobirlogsmoalor qizdirildigda
omalo golon ROO® radikalinin fliioressent
molekulunu zodalomasi naticasinda
fliioressensiyanin  itmoasi miisahido olunur.
Oksidlosmoaklo parcalanma davam etdikca
fllioressensiyanin zoiflomasi do davam edir.
Lakin antioksidantlar fliioressent molekulunu
oksidlogsmokla zadalonmadan mudafio edorak
goruyurlar.  Mudafio  dorocasi  miqdarca
fliorometr taroafindon 6lculir.

ORAC testi gida maddalarinin (cay, meyvo,
torovaz, bitki ekstraktlari, melatonin, dofamin,
flavonoid vo s.) antioksidant aktivliyinin
yoxlanilmasinda genis istifado edilir. Qeyd
etmok lazimdir ki, ABS-da gida maddslarinin
antioksidant aktivliyin asasinda yaradilan bank
molumatlart ORAC isulu naticalori ilo
hazirlanir.

2.2. HORAC testi. Bu test Cu (1) kompleksin
hidroksil radikalin yaranmasindan gorunma
uciin midafio gabiliyyatinin
TRAP = Rrooe X Tplazma

--:'_. Azarbaycan Tibb Universitetinin
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dayarlondirilmasini edilon

olcar.
nimuno flloressein ilo inkubasiya edilir, sonra
Uzorino Fenton qarisigr (hidroksil radikali

Tadqiq

generatoru) alava edilir. Baslangic
fluoressensiya vo sonraki qarigdirilma zamani
hor dagiqgadaki fllioressensiya Olculir. Kalibra
oyrisinin qurulmasi {i¢iin standart kimi qall
tursusunun miixtolif gatiligh mohlullarindan
istifado  edilir HORAC  testi  hidroksil
radikallara gars1 antioksidant aktivliyin radikal
reaksiyalarin  qirilmast  yolu ilo birbasa
Olctlmasini tamin edir.

2.3. TRAP testi. Bu smaq antioksidantlarin
hodof molekul ilo peroksid radikallar arasinda
gedon reaksiyani inhiba etmok gabiliyyatinin
Olctilmosino  osaslanir. Hoadof molekul 2,2-
azobis(2-amidinpropan)  dixlorid ABAP-in
termik pargalanmasi naticosindo bas veran
peroksid oksidlasma zamani avvalca 6zinl O2
uducu kimi  (nimuns soklinds) gostorir.
Molekulyar oksigenin O2 udulma muddatinds
miisahido olunan gecikmoalor, yoni induksiya
dovri miqdarca olgilo vo nimunsnin Umumi
antioksidant gostaricisi TRAP parametrini ifado
edo bilor. TRAP indeksi bir litr mayedo
(plazmada) olan ROQO® radikalinin mollarinin
sayina 9sason asagidaki diisturla hesablanir:

burada, Rrooe — ROO®-nun yaranma sirati, tpiazma — insan plazmasi istiraki ilo yaranan oksigenin

istehlakinda gecikma muddatidir.

3. Tak elektronun o6turtlmasi testlari (SET).
Tok elektronun otarilmasi testlori, homginin
elektron transferi (ET) testlori do adlandirilir.
Bu testlor sorbost radikallarin, karbonil
grupunun vo metallarin reduksiyas1 moagsadi ilo

antioksidantin elektron 6tiirmo gabiliyyatinin
Olclilmosino  oasaslanir.  SET  testlorinin
antioksidant tosirini asagidaki reaksiyalar kimi
tosvir etmak olar:

ROO® + AH/ArOH — ROO™ + AH"*/ArOH**
AH+/ArOH"* + H20 < A*/ArO* + Hz0"
ROO™+ H3O" < ROOH + H,0

icmal Magqala
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Folin-Ciokalto, domiri reduksiyaedici
antioksidant  quvva (FRAP) vo  misi
reduksiyaedici antioksidant qiivve (CUPRAC)
daxil olmagla SET spektroskopik testlori
oksidlosdiricinin  reduksiya edilmasi  Ugun
antioksidant gabiliyyatinin Ol¢llmasina
osaslanir ki, bu zaman azalma davam etdikca
rong doyismoasi miisahido olunur. Rangin
doyisma doracasi Umumi antioksidantin migdari
ilo korrelyasiya olunur.

3.1. CUPRAC testlari. Umumi antioksidant
gabiliyyatinin o6l¢ilmosi Ugln istifado edilon
CUPRAC testlorinin ilkin variant1 2000-ci ilda
toklif edilmisdir. Lakin sonradan miixtalif
antioksidant aktivliyin ol¢tlmasi tgiin bir gadar
tokmillosdirilmisdir. Sinaq Cu?* ionlarinin Cu*
ionlarina  reduksiyasina  osaslanir.  Digar
tsullarda  oldugu kimi optik  sixligin
6lctlmasinin asanlagdirilmasi moagsadi ilo mis-

Azarbaycan Tibb Universitetinin
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ligand kompleksi almag ticun liganddan istifads
edilir. Ligand gisminda neokuproin (Nc; 2,9-
dimetil-1,10-fenantrolin) totbiq edilir. Bu Usul
ham lipofil vo hom doa hidrofil maddalarin
antioksidant xususiyyatlorinin Olgulmasi tgin
yararlidir.

CUPRAC testlorindon gida maddalarinin
antioksidantliq  xassoalorinin ~ @yronilmsainds
genis istifado edilir. Testlor  qida

komponentarinin Cu?*— neokuproin reaktivinin

xromogen  oksidlosdirici  xiisusiyyatlorina
osaslamir ki, noticade Cu?" voziyyatdon
Cu" voziyyoto  kegir. Mis ionlarinin

Cu?* reduksiyaedici neokuproin istiraki ilo
reduksiyasi 450 nm maksimum udma veran
kompleks omolo gatirir. CUPRAC smaginin
xromogen oksidlosdirici reaktivi  Cu?*-Nc
reduksiyaedici  antioksidant  substansiyanin
(AOX) n-elektronlart ilo reaksiyaya daxil olur
(sok. 5 vo 6)

nCu(Nc)22* + n-elektron reduksiyaedici (AOX) 2 nCu(Nc)z2* + n-elektron oksidlosmo mahsulu +

nH*

CUPRAC reaktivi

+ H+

reduksiya olunmus CUPRAC reaktivi

Sak.5. CUPRAC testinin sxemi: HA — antioksidant molekulu, A — oksidlasmis antioksidant molekulu.

|

]

aciq mavi

sari-narincl

Sok.6. CUPRAC analizinda rangin dayismasi

icmal Magqala
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Bu reduksiya reaksiyasinda polifenol vo digar
antioksidantlarin Ar-OH qruplart miivafiq
xinonlara  oksidlosirlor,  Cu?*-neokuproin
kompleksi iso  sari-narinci  rongli  Cu’-
neokuproin  kompleksina godor reduksiya
olunur.

Bir ¢ox spesifik maddoalorin, o cumladan
rozmarin tursusu, epikatexin- gallat, kversetin,
katexin, kofein tursusu, epikatexin, qall tursusu,
rutin, xlorgen tursusu vo S. U¢ln CUPRAC
testlori maddalorin antioksidant faalliglarinin
Olctilmasinds on yaxs1 smaqglar kimi Oziini
dogrultmusdur [7].

3.2. FRAP testlar. FRAP sinaqglart Fe (III)-
tripiridil triazin kompleksinin asagi pH (pH =

Azarbaycan Tibb Universitetinin
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3.6) gostaricilorinde Fe (Il) kompleksina
cevrilmosi ilo xarakterizo edilir. Belo reduksiya
prosesi 593 nm dalga uzunlugunda udulmanin
Olgllmasi ilo aparilir. Reaksiyanin aparilmasi
ucln 3 ml isci reaktiv mohlulu hazirlanir, onun
Uzorina todqiq edilon durulagdirilmis niimuno
mohlulundan  100-150 mkl olave edilir.
Termostatda 37 °C temperaturda 30 dogigo
saxladigdan sonra 593 nm dalga uzunlugunda
udulma 6lculdr.

FRAP testlorindo gedon reaksiya asagidaki
sokildo gedir. Rangsiz mohlul intensiv goy
rongos cevrilir (sok.7):

Antioksidant + Fe3* <> Fe?* + oksidlosmis antioksidant

Fe?* + Fe(CN)e* < Fe[Fe(CN)s]" voya

Antioksidant + Fe(CN)e% <> Fe(CN)s* + oksidlosmis antioksidant

Fe(CN)es* + Fe3* < Fe[Fe(CN)s]

—_ i s i
S, I e N
] ol il
1 i
= T\- = —— T\ | e
|~ Aron [ATOE]* o
F -"3 A !-‘12
#—4—
K‘\h —~ 1 = == / | =
o ! ?\ — ey ™ —
i ==
h- [ I"-«-
Il\% ll\/

Fe(I1)-tripiridil triazin

Fe(I)-tripiridil triazin

Sok.7. FRAP reaksiyasinin mexanizmi

Bu testlor bioloji mayelarin, gida maddslorinin,
bitki  ekstraktlarmin  vo S.  antioksidant
foalliglarinin miioyyanlosdirilmasi tgin istifads
edilir. Lakin molekulunda tiol qrupu olan
birlosmalar Ugtin istifads oluna bilmir.

3.3. Folin — Ciokalto tsulu. Folin — Ciokalto
testlori Umumi fenol torkibinin 6yronilmasi
Uclin totbiq edilir. Bu sinaqglar bitki mansoli
gidalarda vo bioloji numunalords  Umumi

polifenol torkibin &yronilmasi Ugln istifads
edilmigdir.

Folin — Ciokalto sinaginin mahiyyati Folin —
Ciokalto reaktivinin (fosformolibden/
fosforvolfram tursusu) golovi muihitds fenol
birlogsmalari torofindon reduksiya olunmasina
asaslanir. Bu zaman ilkin sar1 rangli mahlul gy
rongli mahlula gevrilir vo onun optik sixligi 765
nm dalga uzunlugunda 6l¢iiliir.

icmal Magqala
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4. Qarisiq smaqlar (HAT/SET). Bu sinaqlar
reaksiyanin getmo soraitindon asili olaraq
(mahitin pH gostoaricisi, halledicinin tabiati)
hidrogenin vo tok elektronun o6tirtilmasi
muxtalif nisbatlordo bas verir. Bu sinaqlara
ABTS, DPPH va s. aiddir.

4.1. ABTS (TEAC) testlari. ABTS testlori 1993-
ci ildo N.Miller vo onun komandasi tarafindan
toklif edilmisdir. Bu testlor antioksidant
tosirindon  2,2'-azinbis(3- etilbenztiazolin-6-
sulfon tursusu) (ABTSe+) kation-radikalin
ronginin doyisma daracasini 6lgmays osaslanir.
Todgigatlar reaksiya naticasindo amoalo galan
goy-yasil  mohlulun  rang intensivliyinin

Azarbaycan Tibb Universitetinin
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azalmasimin 734 nm dalga uzunlugunda optik
sixligmin 6l¢iilmasi ilo yerina yetirilir. ABTS
testlori totbigindo alinan noticalor troloksa
nisbotdo mmol/kg va ya mmol/litr ilo ifads
olunur (sok.8).

4.2. DPPH testlari. Bu smaq ilk dofo 1922-ci
ildo Qoldsmit vo Renn torofindon toklif
edilmisdir. DPPH" (2,2-di(4-tert-oktilfenil)-1-
pikrilhidrazil) m-radikaldir vo udma sahasi 517
nm dalga uzunluguna uygundur. Bu {iisulun
totbiqi DPPH-in ilkin gatiliginin azalmasi {igiin
Zoruri  olan  antioksidantin  miqdarinin
spektrofotometriya ilo 6l¢lilmasine asaslanir.

[

]

Mavi-yasil

: s SOy
0,S s ‘3

LS T =
NH® Nizt Et NH*

ABTS
(rongsiz)

K25:0s l

SO
.OJS ~ s S :@/ 3
NS A oe S
N ‘
Et Et

ABTS Kkation
(mavi-yasil rongli)

(a)

A=734

(b)

Aciq mavi

S2k.8. ABTS sinaq zamani mahlulun ranginin dayismasi (a) va ABTS kation-radikallarin udulmasi aktiviiyi
sxemi (b)

Bu zaman geyd edilon prosesin getmasi G¢ln
tolob olunan zaman geyd edilir. Reaksiyanin
gedisindo DPPH molekulundaki azot atomunun
tok elektronunun antioksidantdan hidrogen
atomunu qobul etmoklo mivafiq hidrazins
reduksiya olunmasi bas verir. DPPH" radikali
stabil va intensiv bondvsayi rongo malikdir.
Radikalin stabilliyi birinci daracali ikivalentli
azot atomunun sterik sixlig1 vo elektron donoru
rolunu dasiyan ikinci doracali difenilamin grupu
vo elektron akseptoru olan pikril torafindon

hoyata kegirilon “0zlino gok-italo” effekti ilo
olagadardir. Belo tasir molekulun kanonik
qurulusunu ohamiyyatli doracads sabitlosdirir.
Qeyd edilir ki, DPPH® radikalimn UB
spektrindo meydana ¢ixan iki ayr1 zolaq m-m*
kecidi naticasinds yaranir vo qosalagsmamis
elektron gorinon sahodo zolaga tosir edir.
Toyinat zamani DPPH mohlulu 0zundan
hidrogen atomu vera bilma gabiliyyatino malik
maddo mohlulu ilo garigdirilarkon bandvsayi
rong itir vo DPPH radikalinin reduksiya

icmal Magqala
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olunmus formasi (DPPH-H) amals galir (sok.9).
Spektrdo daha genis zolag DPPH’ radikal
mohlulunun darin banévsayi rangins uygundur.
Hidrazinin (DPPH-H) omalo golmosi ilo H
donoru olan antioksidant molekulundan
hidrogen atomunun kocurilmasi naticasinda

s¥o

|
la
—— N

O,N, i NO, 0N, i NO, N

N, NO,
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mohlulun rangi bondvsayidon agiq sar1 ranges
godor doyisir vo goriinon zolag yox olur.
Reaksiyanin intensivliyi spektrofotometriyanin
gOrlinan sahasinda optik sixligin dlgtilmasi ilo
toyin edilir [8].

0.0 00 O

O,N NO,

NO,

$2k.9. DPPH" (2,2-di(4-tert-octylphenyl)-1-picrylhydrazyl) radikalin kimyavi qurulusu

Radikal sudan forgli olaraq etanol, metanol va
ya onlarin sulu mohlulullarinda hall olur.
Spirtlorin sulu mohlullarinda suyun miqdart
60%-i kegmamaolidir.

DPPH testi antioksidant torafindan
DPPH" radikalin neytrallagdiriimasi
elektronlarin Gtiirtilmosine asaslanir. Reaksiya
517 nm dalga uzunlugunda o6l¢iilmiis rangin
doyismasi ilo miisayiot edilir Ki, rong doyisikliyi
maddanin antioksidant foalligini
giymatlondirmoys imkan verir (sok.10).

uclin

Reaksiya aparmaq ii¢lin hazirlanmis qarisiq
qaranliq yerdo 4°C temperaturda 60 dogige
saxlanili. DPPH reaktivinin istiraki ilo bas
veran doyisiklik, yani aktivlik
spektrofotometrdo 517 nm dalga uzunlugunda
asagidaki diisturla hesablanir:

1(%) = 100 x (Ao —A1)/Ao burada, Ao — kontrol
mohlulun, A1 —isa tadqiq edilon mohlulun optik

sixligidir.  Alinan rogomlora  goro  Sarbast
radikalin 50% inhibisiyast (ICso) hesablanir.
Sarbast radikal inhibisiyas1 ICsg gdstaricisinin
no goadar az olmasi antioksidantligin bir o godar
¢ox olmasini bildirir. 1Cso gOstoricisi sorbast
radikallarin  50%-nin inhibs olunmasi {igiin
niimunanin tolob olundugu qatiliqdir. Inhibisiya
(%) ilo qatilig (ug/ml) arasinda olan kalibra
oyrisi asagidaki diistur ilo hesablanir: y=ax+b

Burada, y gostaricisi ICso gostaricisini miayyan
etmok tgun 50% ilo avoz edilir, x iso kalibro
ayrisina gora ICso kamiyyatidir, pg/ml vo ppm
ilo ifads olunur. Kalibra ayrisinda korrelyasiya
omsali doyorinin 0.999 olmasi1 kamiyyatlor
arasinda diiz miitonasib asililig1 gostarir. Analiz
edilon nlmunanin qatilig artdiqca
antioksidantliq da artmaga dogru gedir [9].

Almman ICsp g0storicisino goro antioksidant
foallig asagida verilon cadvallordoki Kkimi
giymatlondirilir (cadval 1 vs 2) [10]:
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Cadval 1. ICso (ppm) gostaricisina asaslanan antioksidant aktivliyin parametrlari

ICso gostoricisi (ppm) Antioksidant faallig
<50 Cox quvvatli

50 -100 Quwvatli

100 - 150 Orta

150 - 200 Zoif

Cadval 2. 1Cso (ug/ml) gostaricisina asaslanan antioksidant aktivliyin parametrlari

ICso gostaricisi (ug/ml) Antioksidant foallig
< 10 pug/ml Cox quvvatli

10-50 ug/mi Quwvatli

50-700 pg/ml Orta

100-250 ug/ml Zoif

> 250 ug/ml Qeyri-aktiv

D>

Q > U Q .
‘ H
N=N NQy —— = N=N NO4
OgN O.N

DPPH (banovsayi rangli)
A=517nm

DPPH-H (a¢iq sar1 rangli)

S$2k.10. DPPH testinin mexanizmi

NUmuns ticlin asagida DPPH standartlarindan
olan gall tursusunun inhibisiya (%) ilo qatiliq

(ug/ml) arasinda olan  kalibro

gOstorilmisdir (Sxem):

ayrisi
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Sxem: Qall tursusunun inhibisiya (%) ilo gatilig (ug/ml) arasinda olan kalibra ayrisi

Qal tursusunun ICg; oyrisi

% Inhibisiya
= N w S
o O O o

o

3

y =13,652x + 5,0272
R?=0,999

Qatiliq pg/ml

Burada x-in qiymotini hesablamagla [Cso

gostaricisini muayyan etmok mumkuandur.

DPPH sinag: fordi antioksidant molekullarin va
eloco do, bitki ekstraktlarimin  vo fenol
birlogsmalarin antioksidantliginin
giymatlondirilmasi tigiin genis istifads edilir.

YEKUN
Belalikl, ksenobiotiklarin canli
organizmda oksidlosmoa-reduksiya

reaksiya mohsullari olan

sorbost radikallarin oksidativ stress yaratmasi
fosadlarinin qarsisinin alinmasi {igiin xaricdon
antioksidant  foallighh  maddalorin  gobul
edilmasino ehtiyac vardir. Oksidativ stress
prosesinin darinlogsmadiyi hallarda glndalik
gobul edilon qgida maddoalori  (meyvalar,
toravozlor) sorbost radikal — antioksidant
tarazligin1 qormaga Kifayot edir. Lakin bu yolla
oksidativ stresin garsisinin alinmasi mimkiin
olmadigda orqanizmin sorobast radikallarin
zorarli tesirindon qorunmasi {igiin antioksidant
foalligli maddalarin gobul edilmasina ehtiyac
yaranir. Qabul edilon bioloji foal maddslorin
antioksidant foalliq gostaricilarinin avvalcadan
toyin edilmasi onlarin hansi patoloji hallarda va

hanst dozada tayin edilmasini miayyan edir.
Kimyavi maddolorin antioksidant foalliglarinin
Olcilmasi  mixtalif sinaglardan (ORAC,
HORAC, TRAP, CUPRAC, FRAP, Folin -
Ciokalto, ABTS (TEAC) vo DPPH testlori)
istifado etmoklo yerina yetirilir.

Jlava malumatlar.

Minnatdarhgq.

Bu mogqalo milli saviyyado aparilmis arasdirma vo tohlil
noticosindo orsoyos golmisdir; hazirlanmasinda istirak
edon biitiin homkarlarimi tosokkiir edirom.

Miialliflorin tohfalori.

Konsepsiya va dizayn, Malumatlarin oldo edilmasi, tohlili
Vo ya tofsir, Olyazmanin tortibi, Olyazmanin miihiim
intellektual mozmun Uguin tongidi toftisi, Statistik tohlil,
Molumatlarin idaroedilmasi, Arasdirma, Oldo edilmis
dostok, maliyys vo nozarot: bitin muslliflor borabar
gaydada. Muslliflor yekun slyazmani oxuyub vo tosdiq
edib.

Maliyyalosdirma.
Mogalonin hazirlanmast mogsedilo aparilan tohlil vo
aragdirmalar {igin he¢ bir konar maliyysa oldo

edilmomisdir. He¢ bir diger qurum vo ya sponsor
toskilatlararagdirmanin va ya toadqiqatin vo ya tahlilin
dizayni vo aparilmasinda; malumatlarin toplanmasi, idara
edilmasi, tahlili, tofsirinds,  habelo
olyazmanin hazirlanmasi, nozordon kegirilmasi vo ya

molumatlarin
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tosdiginds heg bir rola malik olmayib; slyazmanin nosro
togdim edilmosi haqqinda gorarlarin verilmoasinds istirak
etmomigdir.

Mblumat vo materiallarin sl¢atanhgi.
Tohlil zaman: istifado olunan va/yaxud tohlil edilon
molumatlar (datalar) miiollifloro vo ya jurnalin

? Azarbaycan Tibb Universitetinin
/s Jurnah

etmayiblor.
Miislliflora dair tafarriiatlar.
1. Azarbaycan Tibb Universiteti, Baki,

Azarbaycan.

Gondorilib: 16 aprel 2025-ci il. Qabul edilib: 17 aprel

redaksiyasina miiraciot etmoklo oldo edilo bilor.

Bayannamolor.

Etik Komitanin icazasi vo malumath razihq.

Hor bir istirakgidan yazili vo ya uygun olduqda sifahi
molumath  razilig almb. Etik Komite (ATUJ,

Azarbaycan) bu tohlili tosdiq edib.

Nosr ligiin razihq.
Noazards tutulmur.
Maraqlarin toqqusmasi.

Millif(lor) har hansi maraqglarin togqusmasini bayan

2025-ci il. Elektron nasr: 20 aprel 2025-ci il.

ODOBIYYAT

1. Hayrullah K., Mehmet S.G.
Serbest Radikaller / MAKU Sag.

Bil. Enst. Derg. 2016, No. 4(1),
s.:50-59

2. Lien A.Ph., Hua H., Chuong Ph.
Free Radicals, Antioxidants in
Disease and Health // Int J Biomed
Sci. 2008, No. 4(2), p.:89-96.

3. MenbmukoBa E.b., Jlankun B.3.,
Kanpmanmuanesa H.B.. denonpubIe
AHTUOKCHUJIAHTHI B OWOJOTMH U
Meaunuae. CTpoeHue, CBOKWCTBA,
MEeXaHU3MBbI JIEHCTBUS:
monorpadust /Saarbriicken: LAP
LAMBERT Academic Publishing,
2012, 496 c.

4. Said E., Metwally E.A., Ahmed
M.M. Role of Natural Antioxidants
in Treatment of Toxicity // Journal
of Toxicological Analysis 2018,
\ol.1, No. 1(3), p. 1-8.

5. Smmu  AJSl. Metonmomorus
Ompe/ieJIeHUs]  AaHTUOKCHUJIAHTHOM
AKTMBHOCTH IHIIEBBIX MPOIAYKTOB
1 OHMOJOTHMYECKHX JKHUIAKOCTEH //
Amnanurrka, 2021, Tom 11, Ne5, c.:
370-384

6.https://www.ncbi.nlm.nih.gov/p
mc/articles/PMC8037236/

7. Munteanu 1.G., Apetrei C.
Analytical Methods Used in
Determining Antioxidant Activity:
A Review // Intern. Journal of
Molecular Sciences. 2021, No.
22(7), p.:3380; doi:
10.3390/ijms22073380

8. Gulcin 1., Alwasel S.H. DPPH
Radical Scavenging Assay //
Processes 2023, No.11(8), p.: 2248
(https://doi.org/10.3390/pr1108224

8)

9. Breaud C., Lallemand L., Mares
G., Mabrouki F., Bertolotti M.,
Simmler C., Greff S., Mauduit M.,
Herbette G., Garayev E.A. and ets.
LC-MS Based Phytochemical
Profiling towards the Identification
of Antioxidant Markers in Some
Endemic Aloe Species from
Mascarene Islands // Antioxidants
2022, No. 12(1), p.. 50;
doi.org/10.3390/antiox12010050

10. Phongpaichit S., Nikom J.,
Rungjindamai N., Sakayaroj J.,
Hutadilok N., Rukachaisirikul V.
and Kirtikara K. Biological
activities  of  extracts  from
endophytic fungi isolated from
Garcinia plants // FEMS Immunol.
Med. Microbiol., 2007, No0.51(3),
p.:517-525; doi:10.1111/j.1574-
695X.2007.003

icmal Maqalas

19

Azarbaycan Tibb Universitetinin Jurnal 2025


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8037236/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8037236/
https://doi.org/10.3390/pr11082248
https://doi.org/10.3390/pr11082248

@\ Azorbaycan Tibb Universitetinin

[ATUJ Jurnali icmal I\/Iaqala] : iy Jumal

AHTUOKCUJAHTHAA AKTUBHOCTD 1 TECTbI OITPEAEJIEHU A B
TOKCHUKOJIOT'NHA

Tapaes 3.4., [lawaesa C.A., I'ycetineynuesa K.®@., Hecupnu H.V.

Aszepbatioancanckuit Meduyuncxuii Yuueepcumem, kageopa @apmayesmuueckol mokCuKoro2uu u Xumuu
eldargar@mail.ru

Pezrome

B cmamve ynomunaemcs o napyuwenuu c80000HOPAOUKATILHO-AHMUOKCUOAHMHO20 banauca 8
pesyiomame HPOMEKAHUsT OKUCTUMETbHO-60CCHIAHOBUMENbHBIX peaKyull 8 opeanusme noo
deticmeuem MOKCUYECKUX BeuyeCcms, a MAaKdice HAKONAeHUs: CBOOOOHbIX pAOUKaniod 8 uzovlmke,
coz0arowux oxcuoamugnvli cmpecc. Ymobvl 3auumums MKAHU OP2AHUIMA OM 6030eUCMEUs]
CB0000HBIX PAOUKAN08, HEOOXOOUMO NPUHUMAMb U3BHE OP2aAHU3IMA eeujecmea, odiadarouue
anmuoxcudanmuol  akmugHocmoio.  Onucamvl  mecmovl, UCNOTb3YEMble OISl UBMEPEHUs.
anmuoxcudanmuol akmusrocmu ouonoeuvecku axmusnvlx seugecms (ORAC, HORAC, TRAP,
CUPRAC, FRAP, Folin-Ciocalto (@oaun-Yoxaremey), ABTS (TEAC) u DPPH-mecmui), npasuna
U CYWHOCIb IMUX MECO8.

Knroueevie cnosa: anmuoxcuoanm, ce0600ublil padukan, oxcuoamusHwvlii cmpecc, ORAC,
HORAC, TRAP, CUPRAC, FRAP, ®@onun-Yuoxaremey (Folin-Ciocalto), mecmwut ABTS (TEAC) u
DPPH

ANTIOXIDANT ACTIVITY AND DETERMINATION TESTS IN TOXICOLOGY

Qarayev E.A., Pashayeva S.A., Huseynguliyeva K.F., Nesirli I.U.

Azerbaijan Medical University, Department of Pharmaceutical toxicology and chemistry
eldargar@mail.ru

Abstrakt

The given article talks about the disruption of the free radical-antioxidant balance as the result
of oxidation-reduction reactions in the body under the influence of toxic substances, and the
creation of oxidative stress resulting from the accumulation of excess free radicals. It also
mentions the need for taking external antioxidants in order to protect the body tissues from the
effects of free radicals. The paper describes the tests used to measure the antioxidant activity of
biologically active substances (ORAC, HORAC, TRAP, CUPRAC, FRAP, Folin-Ciocalto, ABTS
(TEAC) and DPPH tests), as well as the methods and essence of those tests.

Keywords: antioxidant, free radical, oxidative stress, ORAC, HORAC, TRAP, CUPRAC, FRAP,
Folin-Ciocalteu, ABTS (TEAC) and DPPH tests
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PHARMACOLOGICAL ANALYSIS OF THE
ANTICANCER EFFECTS OF TAXIFOLIN

'Babayeva M.Y.,?Huseynova G.A., ’Kazimova A.U., ?Yagubov K.M.
! Azerbaijan Medical University, Department of Internal Medicine 2
2 Department of Pharmacology, Baku, Azerbaijan

E-mail: afaq_kazimova@list.ru

Abstract

The article provides information about taxifolin, which plays an important role in
the treatment and prevention of various diseases, including cancer. Many studies
have been conducted on taxifolin, and numerous pharmacological properties
have been discovered, including anticancer activity. Taxifolin is a potent
flavonoid with therapeutic potential in the treatment of diseases, especially
inflammation associated with cancer. This article talks about various studies that
prove the anticarcinogenic effect of taxifolin: in breast cancer, colon cancer,
prostate cancer, skin cancer, etc. Taxifolin treatment prevents cancer
progression, metastasis, relapse, and stimulates apoptosis.

Key words: taxifolin, flavonoid, anticarcinogenic effect, treatment

In recent years, new bioactive compounds They exhibit strong antioxidant activity and
derived from plants have been identified that neutralize the action of free radicals and chelate
play an important role in the treatment and/or metal ions due to the presence of hydroxyl
prevention of various diseases, including cancer groups [3]. Taxifolin, a flavonoid, has attracted
[1]. Flavonoids, which are among the attention for its wide pharmacological effects as
biologically active compounds, have been well as its anticancer activities such as
found to be beneficial to human health. preventing angiogenesis, reactive oxidative
Flavonoids are  hydroxylated  phenolic species (ROS) and cell cycle regulators and
compounds containing benzo-y-pyrone ring in inducing apoptosis [4,5].

their  structure [2]. Natural bioactive In one study, the effect of taxifolin against
compounds, especially flavonoids, have breast cancer was assessed by interrupting the
significant effects in the treatment of carcinoma. lipid and carbohydrate metabolism induced by

© ATUJ and The Author(s) 2023-2025. 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
i appropriate credit to theoriginal author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes

§ Azerbaycan Tibb Universitetinin were made. The images or other third party material in this article are included in the article’s Creative Commons licence, unless
g Jurnal 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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carcinogens. The study found that taxifolin
corrected the altered metabolism and prevented
uncontrolled cell proliferation by interacting
with LXR (Liver X receptors) and HMG-CoAR
(hydroxymethylglutaryl-coenzyme A
reductase) [10]. Taxifolin plays a vital role in
reducing the proliferation, migration and
invasion of cancer cells in aggressive breast
carcinoma, which was assessed by in vivo and
in vitro assessment. According to the results
obtained from the studies, taxifolin potently
inhibited the proliferation and migration of
cancer cells in a dose-dependent manner. In
addition, it prevented the epithelial-
mesenchymal transition process, reduced the
expression of mesenchymal markers.

--:'_. Azarbaycan Tibb Universitetinin
&/ Jurnah

colon cancer cell lines and HCT116 (cell line
was isolated from the colon of an adult male
with colon cancer) xenograft model. Taxifolin
appears to have cytotoxicity against colorectal
cancer cell lines (HCT-116 and HT-29) in a
dose- and time-dependent manner.
Administration of taxifolin to colorectal cancer
cell lines causes cell growth arrest, changes in
G2 phase regulatory molecules, and induction
of apoptosis in a dose-dependent manner.
Taxifolin reduced B-catenin, AKT, and survivin
gene expression and protein expression both in
vitro and in vivo [14]. These data suggest that
targeting the B-catenin gene may contribute to
the cell cycle changes and cell cycle regulation
resulting from taxifolin treatment, thereby
reducing the risk of colorectal cancer.

It also reduced the expression of [B-catenin
protein and mRNA. Inhibits the growth of
primary tumors and prevents breast cancer
metastasis to the lungs as assessed in a 4T1
xenograft mouse model [11].

Taxifolin has been reported to directly and
indirectly inhibit stemness and epithelial-
mesenchymal transition in various tumor-
related studies. Taxifolin induces modification
of various bioactive substances and promotes
differentiation of human umbilical cord-derived
mesenchymal stem cells into osteoblasts [12].
Taxifolin has also been documented to enhance
inhibition of NF-xB signaling pathway
associated with osteogenic differentiation.
There are various signaling pathways involved
in stemness regulation such as Janus family
tyrosine kinase (JAK)/signal transducer and
activator of transcription (STAT), Notch,
serine/threonine kinase PI3K/AKT ( “AK” of
the mouse name, and the “T” was for the word
“thymoma” describing the cellular source of the
retrovirus), SHH(sonic hedgehog activated
tumors) and Wnt/p-catenin pathways [13]. The
inhibitory effect of taxifolin was investigated in

The effect of taxifolin on the expression of
major human miRNAs was assessed in two cell
lines, Hep G2 and primary human hepatocytes,
using the Affymetrix GeneChip™ miRNA 3.0
Array. In this study, the expression of four
miRNAs, miR-153, miR-204, miR-211, and
miR-377-3p, was downregulated by taxifolin
treatment. Interestingly, all of these miRNAs
are directly associated with ZEB2 protein
expression in various cancer model systems.
Moreover, taxifolin treatment causes a dose-
dependent increase in ZEB 2 protein expression.
Taxifolin also reduces ZEB 2 signaling by
inhibiting Akt phosphorylation, which triggers
carcinogenesis. This result suggests that
taxifolin  produces confusing and even
contradictory results due to its non-specific
effects on the cell [15].

The effects of taxifolin plus andrographolide
(Andro), a diterpenoid lactone isolated from the
functional plant Andrographis paniculata, on
prostate cancer were evaluated using DU145
prostate cancer cells. The study demonstrated
the effects of Andro on inhibiting prostate
cancer cell proliferation via mitotic arrest and
inducing the intrinsic apoptotic pathway. Co-
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administration of taxifolin and Andro, by
cleaving poly (ADP-ribose) polymerase and
caspase-7 and -9, significantly enhanced the
antiproliferative effect by enhancing mitotic
arrest and apoptosis. Taxifolin plus andro also
enhanced microtubule polymerization in vitro to
form twisted and elongated spindles in cancer
cells, ultimately leading to mitotic arrest.
Depletion of MAD2, a component of the spindle
assembly checkpoint (SAC), ameliorates
mitotic block, leading to SAC activation,
resulting in mitotic arrest. Overall, it has been
suggested that combination therapy with
taxifolin and andrographolide may activate
SAC and thus disrupt microtubule dynamics
[16].

Taxifolin was found to be a potential androgen
biosynthesis  blocking agent.  Taxifolin
significantly reduced basal, LH-stimulated,
8BR-stimulated, pregnenolone-mediated and
progesterone-mediated androgen production by
Leydig cells. Taxifolin also inhibited the
activities of 3p-hydroxysteroid dehydrogenase
and 17a-hydroxylase/17, 20-lyase enzymes in
rat and human testes. These results indicate that
taxifolin is a potential competitive inhibitor of
these two enzymes, which may play an
important role in the treatment of prostate
cancer [17]. The anticancer effect of taxifolin
against osteosarcoma was evaluated in human
osteosarcoma cancer cell lines U20S and Saos-
2. Taxifolin treatment caused a dose-dependent
antiproliferative effect by reducing the colony-
forming efficiency. Tumor growth was
significantly inhibited by taxifolin
administration to U20S xenograft-bearing nude
mice. Taxifolin also promoted G1 cell cycle
arrest and apoptosis induction in U20S Saos-2
cell lines. Taxifolin treatment also increased the
levels of serine/threonine kinase 1 (AKT),
phosphorylated  (p-Ser473) AKT, avian
myelocytomatosis viral oncogene homolog v-
myc (c-myc) and S-phase kinase-associated
protein 2 (SKP-2) and significantly decreased

% Azoarbaycan Tibb Universitetinin
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These  results
impairs  cell
which is largely

levels.

taxifolin
invasion,
reduction of SKP-2

their
demonstrated
migration and
associated with the
overexpression, representing a potential
competitor in the treatment of osteosarcoma
[18].

It has also been reported that one of the
anticancer effects of taxifolin is the prevention
of skin cancer. In an in silico study, EGFR,
phosphatidylinositol 3-kinase (PI3K), and Src
were reported to be highly potential targets for
taxifolin. In the study, taxifolin was shown to
bind to EGFR and PI3-K through the ATP
binding pocket and inhibit their kinase activity.
Taxifolin was also associated with the
suppression of UVB-induced EGFR and Akt
activation and inhibited the downstream
signaling cascade in JB6 P+ mouse skin
epidermal cells. Taxifolin also attenuated UVB-
induced COX-2 and prostaglandin E2 (PGE2)
expression and inhibited EGFR-induced
cellular transformation. Topical application of
taxifolin suppressed the incidence, volume, and
multiplicity of tumors in a mouse model,
demonstrating the chemopreventive activity of
taxifolin against UV-induced skin cancer by
targeting EGFR and PI3K.[19] The anticancer
activity of taxifolin against cicatricial cell
carcinoma was evaluated, and taxifolin was
shown to effectively inhibit the progression of
cicatricial cell carcinoma through apoptosis and
cell cycle arrest. Taxifolin also suppressed
cicatricial cell carcinoma invasion by
downregulating the expression of matrix
metalloproteinases (MMPs) MMP-2 and MMP-
9. Taxifolin was found to inhibit the growth of
cicatricial cell carcinoma by inducing apoptosis
and cell cycle arrest, and suppressing cell
invasion [20].

expression
that

The study evaluated the effect of taxifolin on
human P-gp activity. The transporter inhibition
activity was assessed in human P-gp stable
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expression  cells (ABCB1/Flp-InTM-293)
together with the MDR reversal activity of
taxifolin in human cervical carcinoma HelLa S3
cell line. The result of the study showed that
ABCB1 expression was decreased dose-
dependently by taxifolin treatment. Taxifolin
also inhibited P-gp activity through non-
competitive inhibition of rhodamine 123 and
doxorubicin efflux, demonstrating significant
resensitivity of MDR cells to chemotherapeutic
agents [21]. These results demonstrated that
taxifolin as a P-gp modulator can be used as a
synergistic treatment for multidrug-resistant
cancers. The primary anticancer activity of
taxifolin is related to the regulation of B-catenin
and PI3K pathway, which modulates a number
of cancer conditions. Taxifolin was found to
primarily bind to two specific molecular targets
in the cancer microenvironment, PI3K and
EGFR, and regulate a number of signaling
pathways and the expression of various proteins
[19]. After analyzing all the above-mentioned
data, taxifolin was found to play the most
important role in the regulation and occurrence
of EMT-Epithelial-mesenchymal transition
(EMT) in various cancer models. Stem cells and
EMT are mainly regulated by [B-catenin and
PI3K pathway, which causes the overexpression
of stem cell markers such as SOX2 and OCT 4,
as well as mesenchymal cell markers (N-
cadherin and vimentin) [13, 22].

Activation of the PI3K/AKT pathway and
accumulation of B-catenin in tumors have been
shown to be associated with mutational
inactivation of the p53 tumor suppressor, which
often impairs cancer cell apoptosis [23, 24].
Furthermore, there is a cross-talk between Wnt
and EGFR signaling in cancer; it has been
suggested that Wnt ligands can activate EGFR
signaling, whereas EGFR can activate 3-catenin
via the receptor tyrosine kinase-PI3K/Akt
pathway; EGFR has been shown to form a
complex with -catenin and increase cancer cell
invasion and metastasis [25]. Taxifolin

% Azoarbaycan Tibb Universitetinin
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treatment results in inhibition of the expression
of these proteins, preventing cancer
progression, metastasis, cancer recurrence and
promoting apoptosis. Moreover, regulation of
these signaling pathways results in alteration of
various other protein molecules involved in
cancer development and progression in various
tissues such as SKP2, LXR, survivin, ZEB2, c-
Myc and others. Furthermore,
chemotherapeutic activity of taxifolin is also
associated with re-sensitization of resistant
cancer cells by inactivating P-gp and inhibiting
drug efflux from cancer cells. Taxifolin
treatment results in inhibition of expression of
these proteins, preventing cancer progression,
metastasis, cancer recurrence and stimulating
apoptosis. Moreover, regulation of these
signaling pathways results in alteration of
various other protein molecules involved in
cancer development and progression in various
tissues such as SKP2, LXR, survivin, ZEB2, c-
Myc and others. In addition, the
chemotherapeutic activity of taxifolin is also
associated with re-sensitization of resistant
cancer cells by inactivating P-gp and inhibiting
drug efflux from cancer cells.

By acting as an EGFR PI3K receptor antagonist,
taxifolin exhibits a variety of chemotherapeutic
activities including antiproliferative,
antiangiogenic, stem cell, and EMT regulation
in various cancer model systems. Taxifolin also
acts through the ARE formation process to
regulate gene expression and exhibit excellent
chemopreventive activity. Due to the low
solubility of taxifolin (0.1% at room
temperature), it is very difficult to absorb and
metabolize in the body, which significantly
limits its bioavailability and efficacy [26-28].

Taxifolin has also been shown to have limited
ability to cross the blood-brain barrier (BBB),
which limits its efficacy against intracerebral
amyloid-p aggregation [29]. To enhance the
bioavailability, solubility, and permeability of
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taxifolin, micronization technology should be
used to produce microscopic and homogeneous
amorphous  taxifolin  nanoparticles  [30].
Taxifolin is a potent flavonoid with therapeutic
potential in the treatment of diseases, especially
cancer-related inflammation. Flavonoids, plant-
derived substances, are highly effective with
fewer side effects than synthetic molecules in
the treatment of various diseases, including
cancer, making these chemicals popular among
medicinal agents. Moreover, since they are
widely available, acceptable, affordable, and
safe for frequent use, these phytochemicals can
be used as adjunctive therapies to prevent
human cancer and slow down its progression.

Taxifolin has been extensively studied and has
been found to have numerous pharmacological
properties, including anticancer activity.
Taxifolin's widespread biological activity has
led to its being used in a variety of markets,
from dietary supplements to chemotherapeutic
drugs. A series of human studies on taxifolin's
activity under various physiological conditions
confirms its non-toxicity and excellent
biological activity.

Jlava malumatlar.

Minnatdarhgq.

Bu maqals milli saviyyade aparilmig aragdirma va tohlil
naticosindo orsaye golmisdir; hazirlanmasinda istirak
edon biitiin homkarlarimi togokkiir edirom.

; Azoarbaycan Tibb Universitetinin

Miislliflorin tohfslori.

Konsepsiya vo dizayn, Malumatlarin oldo edilmosi, tohlili
Vo Ya tofsir, ©lyazmanin tortibi, Olyazmanmn miithiim
intellektual mazmun Uglin tongidi toftisi, Statistik tohlil,
Molumatlarin idaroedilmasi, Aragsdirma, Oldo edilmis
dostok, maliyysa vo nozarst: butin muslliflor barabar
gaydada. Muslliflor yekun slyazmani oxuyub va tasdiq
edib.

Maliyyalosdirma.

Mogalonin hazirlanmast moagsadilo aparilan tahlil vo
aragdirmalar Ggiin  he¢ bir konar maliyysa oldo
edilmomigdir. He¢ bir digor qurum vo ya sponsor
toskilatlararagdirmanin va ya todqigatin vo ya tohlilin
dizayni vo aparilmasinda; malumatlarin toplanmasi, idara
edilmasi, tohlili, molumatlarin tofsirinds, habelo
olyazmanin hazirlanmasi, nozordon Kkegirilmosi vo ya
tosdiginds heg bir rola malik olmayib; slyazmanin nagra
toqdim edilmosi haqqinda gorarlarin verilmasinds istirak
etmomisdir.

Mbslumat vo materiallarin sl¢atanhgi.

Tohlil zamam istifado olunan vo/yaxud tohlil edilon
molumatlar (datalar) misllifloro vo ya jurnalin
redaksiyasina miiracist etmakls olds edils bilor.

Boyannamolar.

Etik Komitanin icazasi vo malumath razihq.

Hor bir istirak¢idan yazili vo ya uygun olduqda sifahi
moalumatli  razihq almib. Etik  Komits (ATUJ,
Azarbaycan) bu tohlili tosdiq edib.

Nasr iiciin razihq.
Noazards tutulmur.

Maraqlarin toqqusmasi.
Miiallif(lor) hor hanst maraqlarin toqqusmasini bayan
etmayiblar.

Miislliflars dair taforriiatlar.
1. Azarbaycan Tibb Universiteti, Baki, Azorbaycan.

GOndorilib: 16 aprel 2025-ci il. Qabul edilib: 17 aprel
2025-ci il. Elektron nasr: 20 aprel 2025-ci il.
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TAXIFOLININ XORCONG OLEYHINO TOSIRININ FARMAKOLOJI

ASPEKTDON ANALIZI

'Babayeva M.Y., *Hiiseynova G.A., 2Kazimova A.U., *Yaqubov K.M.
! Azarbaycan Tibb Universiteti, Daxili xastoliklor 2 kafedras:
2 Farmakologiya kafedrasi, Baki, Azarbaycan

E-mail: afaq_kazimova@list.ru

Xiilasa

Moaqalada miixtalif xastaliklorin, o ciimladon xar¢angin miialicasinda va garsisinin

alinmasinda miihiim rol oynayan taksifolin hagqinda malumat verilir. Taksifolin

tizarinda ¢oxlu tadqgiqatlar aparilmis va xarcang aleyhino faaliyyat do daxil
olmagla c¢oxsaylt farmakoloji xiisusiyyatlor askar edilmisdir. Taksifolin

xastaliklorin, xiisuson do xor¢onglo alagali iltihabin miialicasinds terapevtik
potensiala malik glcll tasir gostaran flavonoiddir. Bu maqalada taksifolinin
antikanserogen toasirini siibut edon miixtalif tadgiqatlardan bohs edilir: dos

xar¢angi, bagirsaq xar¢angi, prostat xar¢ongi, dori xar¢ongi va s. Taksifolinla

miialica xar¢angin inkigafimin, metastazin, residivlorin qarsisint alir vo apoptozu

stimullasdurir.

Acar sozlar: taksifolin, flavonoid, xarcong aleyhina tasir
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AHAJIN3 ITPOTUBOPAKOBOI'O JEMCTBUS TAKCHU®OJIMHA C
OAPMAKOJIOTMYECKOI'O ACIIEKTA

'Babaesa M.A., °I yeeunosa I'A., 2Kasumoea A.V., 2}]2)/608 KM.
Y Asepbaiioocancruii meouyunckuii yuusepcumem, kageopa enympennux 6onesneri 2
2 Kagheopa ¢papmaronoeuu baxy, Asepbationcan

E-mail: afaq_kazimova@list.ru

Pe3rome

B cmamve oana ungopmayusi 0 makcugonune KOmopbviil uepaen 8aicHy1o poib
6 JIeYeHUU U NPedOmePaAujeHUY Pa3iuidHbIX 3a001e6anull, 8 MOM YUcCie U paKd.
boviio  nposedeno  mmHodcecmeo  uccredosamuti  maxcugonuna, u - OvLiu
OOHAPYIHCEHbI MHOCOHUUCTEHHbIE (PAPMAKOTIO2UYECKUE CEOUCMEA, 8 MOM YUcie U
NPOMUBOPAK0BAsL AKMUBHOCHb. TaKCUDOIUH A6T8eMC MOUWHBIM (PIABOHOUOOM
C mepaneemuueckum NOMEHYUAIoOM Npu JjedeHuu 3a001e8anull, 0COOEHHO
B0CNANEHUL, CBA3AHHBIX C PAKOM. B OanHol cmambe 2080pumcsi 0 pasiuyHbix
UCCIe008aHUAX,  KOMOpble — OOKA3bIBAIOM  AHMUKAHYEPOLEHHIN  3ghexm
MAaKCUONUHA: NPU pake MOJLOYHOU JHcele3bl, MOICMOU KUUKU, NPOCMAmbl, paKe
Kooicu u op. Jlewenue maxcughorunom npedomspawjaem npospeccuposanue paxd,
Memacmasuposaniie, peyuous u CmuMyaupyem anonmos.

Knwueswvie cnosa: maxcugonun, pnasonoud, npomusopaxosulii d¢ghexm
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NORMADA VO XOLESTEATOMA OLAN
XOSTOLORDO UZ KANALININ KONDOLON KOSIiK
SAHOSININ MUQAYISOSI

'Karimzada G.E., *Movsiimov N.T., 2Panahian V.M.

!Azarbaycan Tibb Universiteti, fnsan anatomiyast va tibbi terminologiya kafedras
2 Burun, qulag, bogaz xastoliklori kafedrasi, Baki, Azorbaycan

E-mail: kerimzade73@list.ru

Xiilasa

Magsad normada va xolesteatomali xastolordo iiz kanalinin kéndalon
kasik saha gostaricalarinin 0yranilmasi olmusdur.

Todqgiqat isina gicgah stimiiyii, iz sinirinin patologiyalari, habelo
simuklarda va beyinda hor hanst yerdayismo ilo hacmli proseslor
diagnozu qoyulmamis 133, hamginin xolesteatomadan amaliyyat olunan
XaStalarin 75 tomogramlart daxil edilmisdir. Xostolorin tomogramliar
Azorbaycan Tibb Universitetinin Tadris-Carrahiyya Klinikasimin Siia
diagnostikast va terapiya kafedrasimin va radioloji sébasinin arxivindan
gotiirtilmiisdiir. Material yas qruplari tizra boliinmiisdiir. Todqigat 128
Kasikli “TOSHIBA” kompiiter tomoqrafiyast skanerinda aparimisdir.
Olgmalar  ham  kompiiterda, ham do noutbukda istifads (glin
uygunlasdiriimis  RadiAnt DICOM Viewer proqramindan istifads
etmaklo apariimisdur.

Todgiqat isinin naticolorina QOra, normada iz kanalimin kéndalon
kasiyinin gostoricilori I (sagda 1,83+0,23 mm?; solda 1,69+0,19 mm?),
III (sagda 1,72+0,22 mm?; solda 1,98+0,12 mmz) Vo IV (sagda
1,93+0,12 mm? solda 1,98+0,12 mmz) yvas qruplarinda  yiiksok
olmugdur. Uz kanalimin kéndslon Kasiyi VI yas qrupunda on asag
gostoricilora malikdir (sagda 1,32+0,03 mm?; solda 1,37+0,05 mm?).
Xoleosteotomiya olan xastalordas iz kanalinin kéndalon kasik sahasinin
6lcllari artaraq, orta hesabla 2,45+0,18 mm2 togkil edir.

Uz kanalinin kéndalon Kasik sahasi 36-45 yaslarinda artmaga meyllidir.
61 yasdan yuxart insanlarda bu parametrin azalmasi yaqin ki, bu yasdan
baslayaraq kallanin va onun simiklorinin regressiyasi ilo izah edilo
bilor.

© ATUJ and The Author(s) 2023-2025. 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
B 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,
g Jurnal unless indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and
4 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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Acar sozlar: iiz kanali, tabil seqmenti, kdndalan kasik sahasi, ikinci dizin

bucagu.

GIRIS.

Uz siniri mirokkob qivrim gediso malik va gox
hissasi miixtolif anatomik strukturlarla six
tomasda olan otorinolarinqologlar tgun vacib
kollo siniridir. Oksar hallarda eyni soraitdo Uz
sinirinda edilon omaliyyatlar forgli naticalors
gotirib ¢ixarir. Uz sinirinin zodolonmasine tosir
edon amillor arasinda iiz kanalinin vaziyyati
boyuk shomiyyat kasb edir [1]. Buna gors do,
otorinolaringologlar bu hayati  strukturun
zodolonmoamasi vo amaliyyatin tohlikasizliyini
tomin etmok U¢ln Gz kanalinin normal
anatomiyasina dair dorin  biliya  malik
olmahdirlar. Ani iz iflici tokco Uzln
goriiniistino  tosir etmir, hom do Xastonin
hoyatinin psixoloji aspektlorine manfi tasir
gbstorir [2, 3]. Bu isdo 1z kanalinin
morfometrik molumatlar1 toqdim edilmisdir,
xususon do kanalin ikinci dizino yaxin
kondalon kosik sahasi Oyronilmisdir. Eyni
zamanda kanalin kondalon kasik gostoricilori

MATERIAL Vo METODLAR.

Todgigat isino gicgah simiyd, 0z sinirinin
patologiyalari, habelo sumuklords va beyinds
hor hansi yerdoyismoa ilo hocmli proseslor
diagnozu  qoyulmamig 133,  hamginin
xolesteatomadan omoaliyyat olunan Xastalorin
75 tomoqramlart daxil edilmisdir. Xostolorin
tomoqramlar1 Azarbaycan Tibb Universitetinin
Tadris-Carrahiyya Klinikasinin Stia
diagnostikas1 vo terapiya kafedrasinin vo
radioloji s6basinin arxivindan gotiiriilmiisdiir.

Material yas qruplari lizro boliinmiisdiir:

I grup (7-12 yas), II qrup (13-16 yas), III qrup
(17-21 yas), IV qrup (22-35 yas), V qrup (36-
60 yas) vo VI qrup (61-74 yas). Daha sonra,
hor qrupda kisi vo qadin alt qruplart miisyyan
edilmisdir. Todgigat 128 kasikli “TOSHIBA”
kompiiter tomogqrafiyasi skanerindo
aparilmisdir. Olgmolor hom kompiiterds, hom
do noutbukda istifado ti¢iin uygunlasdirilmis

RadiAnt DICOM Viewer programindan

normaqla ya . ?;olesteotomah xaStalorda istifado etmoklo aparilmisdir.
muqayiso edilmisdir.
Tadgigatin magsadi normada va xolesteatomali
xastolords iiz kanalinin kondslon kasik saha
gostaricalarini taqdim edilmosidir.
Cadval. Xoleosteotomiyal xastalords todqiqat materialimin paylanmasi

Cinso gora say1
Yas qruplart Kisi gadin Comi
| grup (6-12 ner) 2 4 6 8%
I1 grup (13-16 nert) 3 2 5 6,67%
11 grup (17-21 ner) 2 2 4 5,33%
IV grup (22-351ner) 7 8 15 20 %
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V grup (36-60 1er) 16 17 33 44 %

VI grup (61-74 ner) 5 7 12 16 %
0,033; H-Kruskal-Valliss goro 0,009 toskil
edir.

TSDQIQ AT NOTICOLORI. Codvaldon goérundiyd kimi, xolesteotoma ils

Todgigat isinin naticalorina gora, normada (iz
kanalinin kondslon kasiyinin gostaricilori |
(sagda 1,83+0,23 mm?; solda 1,69+0,19 mm?),
11T (sagda 1,72+0,22 mm?; solda 1,98+0,12

mm?) va IV (sagda 1,93+0,12 mm?; solda
1,98+0,12 mm?) vyas qruplarinda yiiksok
olmusdur. Uz kanalinin kéndolon kasiyi VI
yas qrupunda on asagi gostoriciloro malikdir
(sagda 1,32+0,03 mm?; solda 1,37+0,05 mm?).
Eyni zamanda F-Fisher testino g0ro yas
gruplarinin gostoricilori arasindaki forq sagda

bagli omaliyyat olunan xastalorin daha gox say1
IV vo V yas qruplarindadir (20% vo 44%).
Xoleosteotomiya olan xastalords iz kanalinin
kdndalon kasik sahasinin oOlculori artarag, orta
hesabla 2,45+0,18 mm2 toskil edir (sok.1,2,3).
Toasiro moruz galmayan torofdo iso kanalin
kondalon  kosik  sahosinin  gostaricilori

1,83+0,23 mm2 toskil etmisdir ki, bu da bizim
normativ doayarlorimizlo Ust-Usto diisiir. Bu
gostaricilori hor iki torafdon miqayiss etdikdo,
tosiro moruz qalan torofin  kdndalon kasik
sahasinin oOlculorinds 1,34 dofo artim qeydo
alimib ki, bu da 74,7% toskil etmisdir.

Sak.1 Sag torafli xolesteatoma olan 15 yash oglanin kompiiter tomoqrammasi

Bu molumatlar digar muslliflorin [4,5,6] bels
birfikrini tosdigloyir ki, tiz kanalimin tobil
segmentinin  kondoalon  kasik  sahasinin
gostoricilorinin artmasi tobil damin ¢ox nazik
olmasmin noticasidir ki, buna g0ro do
xolesteatoma kimi hocmli proseslor asanligla

iz kanalinin divergensiyasina Sabab ola bilar.
Tadgigat isindo xolesteatoma olan Xxastalords
iz kanalinin ikinci dizinin bucagi ilo kanalin
divergensiyas1 arasindaki  olagoys  digqgot
yetirilmisdir.
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Sak.2 Anadangalma xolesteatoma olan 10 yash usagin kompiiter tomoqrammasi

Gicgah stimilyiiniin sagittal proyeksiyalarinda
iz kanalinin ikinci dizinin bucaq doyorlori
giymotlondirilmisdir. Uz kanalinin  Ikinci
dizinin bucagi normada naticalorimiza gors,
asagidaki gostoriciloro malikdir: bu bucagin
minimum gostaricisi 120.4° (VI yas qrupunda),
maksimum g0storicisi 165.9° (I qrupunda)

togkil etmisdir. Eyni zamanda, bu parametrin
orta gostoricilori heg bir forgli xususiyyatlora
malik deyildir. Xolesteatomali xaStalords ikinci
dizin bucaginin artmasi iiz kanalinin mastoid
segmentinin mamaysbonzor ¢ixintinin arxaya
yerdayismasi ilo olagadardir.

Sak.3 Xolesteatoma olan 18 yash xastanin sagittal proyeksiyasinda kompiiter tomoqrafiyasi
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MUZAKIR®D.
Belaliklo, yuxarida geyd olunanlarin tahlili va
aldo edilmis molumatlarin miixtolif

todqgiqatgilarin [7] naticalori gostordi ki, tobil
segmenti iiz kanalinin divergensiyasinin oan ¢ox
gorilan sahasi (81%) olmusdur.

Kozerska vo digorlori [8] 6z todgiqatlarinda
qeyd etmislor ki, {iz kanalinin divergensiyasi
oksar hallarda (66,7%) hom usaqlarda, ham do
boylklordo tobil seqmentinin asagi divarinda
rast golinmisdir. Uz
divergensiyasinin an ¢ox rast galinon formasi
elliptik idi (usaqlarda 66,7%; bdyiiklords
50%). Bundan olavo, usaglarda lentvari vo
trapesiyayabanzor formasida miisahido
edilmigdir. Uz kanalinin divergensiyasinin
uzunlugu 0,5 ilo 1,4 mm arasinda doyisir
(usaglarda 50%; bdyiiklords 75%). Uz
kanalinin tabil segmentindo hor hansi bir
uygunsuzlugun olgilistinii vo yerini bilmok bu
bolgonin carrahi shomiyyatins gbra zoruridir.
Isita vo basqalart [9] wusaq xostolorinin
tomoqrammalarini tohlil edarok belo naticoys
galiblar ki, labirint seqmentinin divergensiyasi
yasla ohomiyyatli dorocods azalir. Eyni
zamanda, 1z siniri kanalinda ikinci dizin
diametrinds vo bucaginda doyisikliklor, eloca
do digar displaziyalar fordi xususiyyatlora
malikdir

kanalinin

Todgigatimizin  naticolori  gostordi ki, Uz
kanalinin kondalon kasik sahasinin an yiiksok

gostoricilori 1, 1l vo IV yas qruplarinda, an
Kicik iss VI yas qrupunda miisahido
olunmusdur. Qeyri-parametrik metodlardan

istifado etmoklo statistik tohlil naticosindo
molum olunmusdur ki, shomiyyatli forq sag
torofdo miisahido edilmisdir. Maraq doguran
odur ki, kisiler vo qadinlar arasinda miiqayisali
tohlili qadinlarda ikinci dizo yaxin olan tabil
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gOstaricisinin azalmasi yaqin ki, bu yasdan
baslayaraq koallonin vo onun simiklorinin
Umumi reqressiyast ilo izah edilo bilar.

A. Weglein [10] 06z todgiqatlarinda {iz
kanalinin inkisafinda postnatal dayisikliklorin
gicgah inkisafi ilo
birbaga olagsli oldugu qonastino golmisdir.
Eyni zamanda miuoallif geyd etmisdir ki, on
ohomiyyatli doyisikliklor dogusdan sonraki ilk
dord il orzindo bas verir vo osason kanalin
uzunlugu va eni ilo baghdir.

Bir sira  miolliflor [11], 1z
morfometriyasini (uzunlugu, eni vo bucaqlar)
41 xostodo (20 gadin va 21 kisi) Oyrondikda,
bels bir naticaya goaldilar ki, tabil seqmentinin
eni bir yagdan 18 yasa qodor artmisdir.

Uz  kanalinm  ikinci  dizinin  bucaq
parametrlorini 6yronarok muayyon edilmisdir
ki, minimal gostorici VI yas qrupunda (120,4°)
qeyd edilmisdir, I yas qrupunda iso maksimum
doyaro (165,9°) malikdir. Iki qrup arasinda
miuqayisali tohlil ham solda, hom ds sagda bu
parametrdo shamiyyatli forglor agkar etmisdir.
Shin KJ va digorlari [12] ikinci dizin bucaginin
orta hesabla 168,3° vo 197,0° olan iki
variantint qeyd etmislor. Digar mualliflor [13]
0z islorindo geyd etmislor ki, liz kanalinin
ikinci dizinin bucagr 95°-125° araliginda
doyisir. Mioalliflor iz kanalinin yas va cins
xususiyyatlarini nazors almamigdilar.

stimilyliniin ~ postnatal

kanalinin

Kisi vo gqadinlarin ayri-ayr1 yas qruplarini
miqayiso edorkon, ohamiyyatli  farglarin
gqadinlarda miisahido edildiyi goriilmiisdiir.
Eyni zamanda, ham sagda, hom do solda asas
forglor 17 yasdan yuxart qruplar miqayiso
edilorkon  geyd  edilmisdir.  Kisilords
ohomiyyatli farglor miisahido edilmomisdir.

Ikinci dizin artan bucag tobil seqmentinin daha
genis sathino sabab ola bilar vo bels insanlarda

segmentinin  kondalon  kosik  sahasinin tiz kanalinin ikinci bucagi nahiyyasinds
gostoricisi  osason solda ohamiyyatli  forg kanalin divergensiyas riski artir.

durustliylno malikdir. 61 yasdan yuxari

insanlarda koéndalan kasik sahasinin
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YEKUN.

Uz kanalmin kondolon kosik sahosi 36-45
yaslarinda artmaga meyllidir. 61 yasdan yuxari
insanlarda bu parametrin azalmasi yagin ki, bu
yagdan  baslayaraq  kollonin  va  onun
simuklorinin reqressiyasi ilo izah edils bilor.

Jlava malumatlar.
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COMPARISON OF THE CROSS-SECTIONAL AREA OF THE FACIAL CANAL
IN NORMAL CONDITIONS AND IN PATIENTS WITH CHOLESTEATOMA

'Kerimzade G.E., *"Movsumov N.T., 2Panahian V.M.

Azerbaijan Medical University, Department of Human Anatomy and medical terminology
Department of ear, nose and throat diseases, Baku, Azerbaijan

E-mail: kerimzade73@list.ru

Abstract

The purpose of the research was to study the cross-sectional area of the facial
canal in normal conditions and in patients with cholesteatoma.

The study material consisted of 133 tomograms of patients who did not have
pathologies of the temporal bone, facial nerve, as well as volumetric processes
on the bones and in the brain with any displacements, as well as tomograms of
75 patients who underwent surgery for cholesteatoma. The material was
distributed by age groups. The measurements were carried out using the
RadiAnt DICOM Viewer program, which is adapted for use on both a computer
and a laptop.

According to the results of our study, normally the cross- sectional area
indicators were high in I (right 1.83+0.23; left 1.69+0.19),

1 (right 1.72+0.22; left 1.98+0.12) and in IV (right 1.93+0.12; left 1.98+0.12)
age groups. This indicator had the lowest values in age group VI (right
1.32+0.03; left 1.37+0.05). The cross-sectional area in patients with
cholesteatoma increases, averaging 2.45+0.18 mm2.

The cross-sectional area of the facial canal tends to increase at 36-45 years of
age. The decrease in cross-sectional area in people over 61 years of age can
probably be explained by the tendency for

general regression of the skull and its bones starting at this age.

Key words: facial canal, tympanic segment, cross-sectional area, angle of the
second knee.

CPABHEHUE ITOKA3ATEJIEN IJIOILIAIU ITOITEPEYHOI'O CEYEHU
JIMIIEBOT'O KAHAJIA B HOPME U V ITAITMEHTOB C XOJIECTEATOMOMU

lKapuM3a()e I3, lMoecyfuoe H.T., *I[Tanaxuan B.M.
! Asepbaiioocancruii Meouyunckuii Yuueepcumem, Kaghedpa anamomuu 4enoseka u MeouyUHCKotl mepmMuHoNo2uu
2 Kagpeopa 6onesneii yxa, zopaa u noca, Baky, Azepbaiiocan

Pezrome

Llenvio Oannoco uccrnedosanus s6IAemMcsi NPeOCmagieHue HNoKazamenel
nAOWAOU NONEPEUHO20 CEYEeHUs TUYe8020 KAHAAA 8 HOpMe U Y NAYUEHMO8 C
xoJlecmeamomou.
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B oannoe uccredosanue 6vinio exaroueno 133 momoepammvl nayuenmos, y
KOMOPYIX He UMETUCh 8 OUASHO3e NAMOL02UU GUCOYHOU KOCTU, TUYe6020 Hepad,
a makoice 00bEMHBIX NPOYECCO8 HA KOCHAX U 6 20JI08HOM MO32€ € KAKUMU TUDO
CMeWeHUsMY, a maKdce 75 nayuenma, nepeHecuiux onepayuio no noeooy
xonecmeamomvl. Tomocpammuvl nayueHmos Oviiu 835Mvl ¢ apxua Kageopwl
y4esoll ouasHoCmuKu u ay4egol mepanuu u Paduonozcuueckozo omoenenus
Yyeono-Xupypeuueckou  Knunuxu  Azepbaiiddicanckoco  Meduyurcrkoeo
yHusepcumema. Mamepuan Ovln pacnpedenen NO B03PACHMHLIM 2PYNNAM.
Hszmepenuss npoeodunucy ¢ ucnoiv3oganuem npocpammsl RadiAnt DICOM
Viewer, komopasa adanmuposana 051 UCNOAb308AHUSA, KAK 8 KOMNbIOmepe, makK
u 6 Hoymoy«Ke.

Coenacno  pezyrbmamam NPOBEOEHHO20 HAMU UCCIe008AHUS, 6 HOpMe
nokazamenu Niowaou RONepeuHo2o cedenus oviiu evicokumu 6 1 (cnpasa
1,83+0,23; cresa 1,69+0,19), III (cnpasa 1,72+0,22; cresa 1,98+0,12) u ¢ IV
(cnpasa 1,93+0,12; cnesa 1,98+0,12) sospacmuvix epynnax. Haumenvuiue
3HaueHus smom noxazamenv umen 8 VI eozpacmuoui epynne (cnpasa 1,32+0,03;
cresa 1,37+0,05). I[lwowads nonepeunozo ceuenuss y NAYUEHMO8 C
Xoneocmeomomotu ygeauuusaemcs, cocmaensisn 2,45+0,18 M.

Inowadv nonepeunozo cewenusi IUYEBO20 KAHANA UMeem MEHOCHYUIo K
yeeauuenuo 6 eo3pacme 36-45 nem. Ymenvuienue niowadu nonepeunHozo
ceuenus y noodeli cmapute 61 200a, 86eposmno, MOICHO 00BACHUMb MeHOeHyUell
K 0bwell peepeccuu yepena u e2o Kocmetl, HAYUHAIOWENCS 8 IMOM 803pACHIE.

Knrouesvle cnosa: nuyesou kanan, bapabanuwlil cecmenm, niouaos
NONEPEUH020 CeUeHUs, Y20l BMOpPO20 KONEHA.

Orijinal Maqala Azarbaycan Tibb Universitetinin Jurnali 2025

37



Azarbaycan Tibb Universitetinin

[ATUS Jurnall Orijinal Maqgals § Jurnal

DOI: https://doi.org/10.28942/atuj.v5ily2025.114

EV ORDOSKLOBRININ ONURGA BEYNININ QISA
ELEMENTLORININ HISTOTOPOQRAFIYASI VO
QURULUS XUSUSIYYOTLORI. ISIQ VO ELEKTRON
MIKROSKOPIK TODQIQAT

YQasimov E K., *Hiiseynova $.0., *Rzayev F.H., Yildirim L.E.

!Azarbaycan Tibb Universitetinin Sitologiya, Embriologiya va Histologiya kafedras:
’Elmi Arasdirmalar Markazinin Elektron Mikroskopiya sobasi

E-mail: fuad.rzayev@amu.edu.az

Xulasa

Insan organizminin miixtolif sistem va organlarina xas olan alamatlarin miiayyan
olunmastun miihiim istigamatlorindan biri, miiasir metodlarin kémakliyi ila
onlarin filogenezin miixtolif marhalalarine aid onurgalilarda dyranilmasidir.
Todgiqgat isinin maqsadi ev Ordaklorinin onurga beyni gisalarmin histoloji va
ultrastruktur saviyyalorda todgiqidir. Tadgigat ev oOrdoklorindan gisalarla
birlikda gotiiriilmiis onurga beyin ag maddasi tikalari Uzarinda apariimisdir.
Gotiiriilmiis tikolardan elektron mikroskopiyada qabul olunmus protokollar tizra
Araldit-Epon bloklari, onlardan isa ultratomda yarim- va ultranazik kasiklar
alimb miivafiq olaraq isiq va elektron mikroskoplarinda baxilaraq sakillori
Cokilmisdir. Strukturlarin morfometrik parametriaori tosvirin analizi kompyuter
programi vasitaSilo mlayyan edilmisdir. Olda olunan malumatlar gostarir ki, ev
ordoklarinda  sart gisamin  moamolilordan kaskin fargi  onlarin  toskilindo
uzunluglart mkm-lorla, kdndalan 6lgllari iso 313,9-989,7 nm (626,0+16,71 nm)
olan elastiki liflorin askar olunmasidw. Elastiki liflarin istirak: ilo formalasan
pancarali elastiki zar elementlori arasinda miixtolif istiqamatda yerlasan
kollagen lifi safhalari yerlagirlor. Sart gisasin tarkibinda hiidudi hiiceyra gatinin
vo subdural boslugun movcudlugu ultrastruktur olaraq tozkib edilmisdir.
Onurga beyni qisalarimin disli baglarimin histotopoqrafiyasina, hiiceyraVi Vo
fibrilyar elementlorin torkibina gora onurga beyninin yumsaq qisasindan yox,
Sort qisadan basladigi miiayyon edilmigdir. HOrumcaktorunabanzar gisanin
hliceyravi sadd gati ilo tor qati arasinda sarhad leptomeningeal hiceyralarinin

© ATUJ and The Author(s) 2023-2025. 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
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n Jurnali unless indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and
y 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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plazmalemmalar: va onlarin arasinda yerlogan bazal safhanin bir-birina six
yerlogmoalari naticasinda formalasan nazik osmiofil zolag toskil edir. Ev
ordaklarinda sort gisa vo disli baglarin taskilind> pancarali elastiki zarla
birlikda sarbast elastiki liflorin askar olunmast ugus zamant yaranan taziq

forgina va onurga beynin vaziyyatinin kaskin dayismasinin garsisint ala bilor.

Acar sozlar: ev Ordayi,; onurga beyni; gisalar; leptomeningeal hiiceyralor, disli
baglar,; pancarali elastiki zar; elektron mikroskop.

GIRIS

Sinir sisteminin  migayisali anatomiyasinin
miiasir metodlarin komokliyi ilo todqiqgi beyin
Vo onurga beyninin strukturlarinin funksiyalari,
inkisaf vo tokamil (adaptasiya) proseslori
haqqinda yeni molumatlar vermoklo yanasi,
yalniz insan beynino moxsus Xxisusiyyatlorin

askar  olunmasinda mithim  oshomiyyato
malikdirlar [1, 2].
Istor morkozi, istorso do periferik sinir

sisteminin torkibino daxil olan demok olar ki,
bitiin  strukturlart  birlagdiran umumi
cohatlordon  biri  onlarin  qurulusca  bir-
birlarindan farglonon qisa elementloari ilo ohato
olunmalaridir. Oldo olunan son molumatlara
gOro beyin qisalar1 ortilk funksiya ilo yanasi,
beyin-onurga beyni mayesinin coroyaninda [3,
4], sinir elementlorinin histogenezi vo onlarin
normal foaliyyati cun vacib olan interstisial

mahitin  torkibinin  sabit saxlanilmasinda
bilavasito vo sintez etdiklori bioloji aktiv
maddolorin  vasitosilo istiraklar1 haqqinda

lazimi doracads muiasir malumatlar alinmisdir
[5, 6, 7]. Insanin onurga beynini drton sart vo
horumgoktorunabonzor qisalarinin  elektron
mikroskopik todqiqi zamani ilk dofs olaraq
horumgoktorunabonzor qisanin xarici sodd vo
daxili tor qatindan togkil olundugu qeyd
edilmisdir [8]. Sadd gatlar1, aralarinda kollagen
liflorinin olmamasi, bir-biri ilo six yerlosmis,
coxlu miqdarda six alagalar vasitasilo birlogmis

va tor qatdan fasilali bazal safhs ilo ayrilmalar
ilo xarakterizs olunurlar.

Movcud odobiyyat materiallarinda  (istor
diinyanin  inkisaf etdiyi olkalorinds darc
olunmus darslik va monoqrafiyalarda, istarsa

do todgigat xarakterli mogalolords) bas beyin
qisalar1 saviyyasinda S.Nabeshima va b. (1975)
[9], onurga beyni qisalar1 soviyyasinda isa F.
Vandenabeele vo b. (1996) [8] teroflorindan
muoayyan edilmis sart qisanin hiidudi hiiceyravi
qat1 oldugu bir monali olaraq tokrar olunur [10,
11]. Istinad olunan miiolliflor sort gisanin
hidudi hilceyrovi gatinda yastilagsmis formaya
malik, interdigitasiya usulu ilo bir-birlori ilo
birlogon, gatlar1 arasinda kollagensiz amorf
madda yerloson, bazal saofhasi olmayan,
hiiceyroarasi  olagolorin  az  olmasi ilo
xarakterizo olunan huceyro qati yerlogdiyini
geyd edirlor. Qeyd etmok lazimdir ki, N. Wolf
(2002) todgiqgat isinda oldo etdiyi naticalari va
maovcud odobiyyat molumatlarini
Umumilagdirarak, beyin qisalarimin qatlari,
onlarin formalagsmasinda istirak edon hiceyra
tiplorinin  torkibi, huceyroarast  olagalorin
novlori, topografik  voziyyatlori  va s,
xususiyyatlarina gora ev quslari, momalilar, 0
cumladon insanlar arasinda nozors garpacag
forq olmadigimi qeyd etmisdir [12]. Ev
qazlarinda da sort gisanin formalagmasinda
istirak edon strukturlarin Gmumi qurulus
planina vo hilceyra tiplorina  mamaolilorls
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mugayisado nozoro carpacaq forq askar
edilmomisdir [13]. Onurga beyninin sort
qisasina aid materiallar igoarisinds mduzakira
olunasi strukturlardan biri do onurga beyninin
onurga kanalinin stabilliyinin tomin
olunmasinda [14] vo endoskopik carrahi
omoaliyyatlar zamani orientir rolunu oynayan
mihim ohamiyyato malik disli baglardir [15].
Insanlarda disli baglar histoloji olaraq todgiq
olunsa da [16, 17, 18, 19], quslarda disli

baglarin  formalagmasinda  istirak  edon
strukturlar  ultrastruktur — saviyyado  tadqiq
olunmamuslar.

Gostarilonlori nozoro alaraq, hazirki todqigat
isinin moqgsadi ev ordoklorindo onurga beyni
gisalarin togkilinds istirak edon hiiceyrovi vo

; Azarbaycan Tibb Universitetinin
88 Jurnali

gotranlarinda  blok  halma  salinmigdir.
Bloklardan EM UC7 (Leica, Almaniya)
ultratomundan alinmis yarimnazik (1-2um)
kosiklor metilen abisi, azur II vo asasi fuksinlo
ronglonarak Primo Star (Zeiss, Almaniya) isiq
mikroskopunda lazimi hissalorin gokillori EOS
D650 (Canon, Yaponiya) rogemli fotokamera
sistemi ilo ¢okilmisdir. Eyni bloklardan alinmig
70-100 nm qalinhiglt ultranazik kosiklor
ovvalco 2%-li uranil-asetat mohlulu, sonra
NaOH-1n 0,IN qatiligh mohlulunda
hazirlanmis 0,2%-1i tomiz qurgusun sitratla
ronglonmigdir. Ultranazik kosiklor 80-120 kv
gorginlik altinda JEM-1400 (Joel, Yaponiya)
transmission elektron mikroskopunda tadqiq
olunaraq elektronoqramlar ¢okilmisdir.

fibrilyar elementlorinin qurulus Todqiq olunan strukturlarin  morfometrik
xususiyyatlorinin igiq va transmission elektron parametrlori Almaniyanin «Olympus Soft
mikroskopik saviyyealardo miioyyon Imaging Solutions Gmbhy sirketi torofindon
edilmosidir. hazirlanmis  tosvirin  analizi  kompyuter
programi (The TEM imaging platform)

TODQIQATIN MATERIAL VO NOTICOLOR

METODLARI Ev ordoklorinin onurga beyninin gisalar1 vo ag
Todgigat 6 bas ev Ordoklorindon qisalarla maddalorinin histotopoqrafiyasi sokil 1A va
birlikdo gotiirilmiis onurga beyin ag 1B-do niimayis etdirilmisdir. Goriindiiyt kimi
maddosi  tikalori  (zorindo  aparilmigdir. sort qisa (SQ) ilo yumsaq qisa (YQ) arasinda
Heyvanlar  vivariumda standart  soraitdo zolaq soklinda yerlason horlimgoktorunabanzar
saxlanilmigdir (hava temperaturu 224+2°C, gqisanin  otrafinda (HBQ)  ronglonmomis

limitsiz su vo yem istifadasi). Butln todgiqatlar
18.03.1986 tarixli eksperimental va digar elmi
moqgsadlor Ugln istifado olunan Onurgali
Heyvanlarin ~ Miidafiosi  Avropa  Surasi
Konvensiyasina uygun olaraq aparilmigdir.

Gotiiriilmiis tikolor 24 saat orzindo immersiya
tisulu ilo fosfat buferindo (pH=7,4) hazirlanmig
2%-li paraformaldehid, 2%-li qliitaraldehid vo
0,1%-1i pikrin tursusundan ibarot mohlulda
fiksasiya  edilmisdir.  Nimunolor  1%-li
osmium tursusu mohlulunda postfiksasiya
edildikdon sonra artan dorocoli etil spirti
mohlullarinda susuzlasdirilaraq Araldit-Epon

hissalorin (ulduzlarla isars olunublar) olmasi,
ilk baxigdan onlarin subdural (yuxarida) vo
subaraxnoidal  (asagida) bosluglara  aid
olduglart kimi gobul oluna bilar. Sakil 1A-da
nozor digqgeti colb edon yumsaq qisa
elementlorinin  onlarla birlikdo damarlarin
onurga beyninin 6n orta yarigina (OOY) daxil
olmasidir. Onurga beynin ag maddasinin
(OBAM) toskilinda muxtalif diametrli mielinli
sinir liflarinin togkil olundugu aydin goriiniir.

Subdural bosluqg kimi (SDB) tosvir olunan
ronglonmoamis saholorin haqigoatda
horimgoktorunabanzar gisanin fragmentasiyasi
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noticasinde meydana ¢ixdig1 ultrastruktur
olaraq askar olunmusdur. Sokil 2A-da niimayis
etdirilon elektronogrammada gorundiyd kimi
horimcgoktorunabonzar qisanin ox basi ilo
gostorilon fragmentinin sort qisanin daxili
qatinda yerlogon kollagen lifi  dostalori
saviyyasinds galdigi aydin goriiniir. Sokil 2B-
do iso goriindiiyli kimi yuxarida tasvir olunan
fragmentin sola dogru davaminin
horimgaktorunabonzor gisanin tarkibinds (0x
uclart ilo gostorilib) qaldigr aydin goriindr.
Belalikla, subaraxnoidal boslugq kimi (SAB?)
tosvir  olunan ronglonmomis  sahoanin
hérimcoktorunabanzar qgisani elektron
mikroskopik todqigat tiglin islonmosi zamani
meydana ¢ixan artefakt kimi qobul etmays tam
osas Verir.

Onurga beynin sort gisasinin hiiceyrovi Vo
fibrilyar strukturlarinin histotopoqrafiyasi vo
ultrastruktur qurulus xiisusiyyatlori sokil 3-do
niimayis etdirilmisdir. Ulduzla isaro olunmusg
artefakt subdural bosluglarin sorhadlarinds
geniglonmis donali  endoplazmatik  soboka
sisternalar1 yerloson fibroblastlarin periferik
(sokil 3A) vo morkazi hissalarinin (sokil 3B)
yerlogdiklori  niimayis  etdirilmisdir.  Bu
elektronogrammalarda nazor diggsti calb edoan
muxtolif O6lclys, formaya vo gediso malik
elastiki liflordon toskil olunmus pancarali
elastik (PEZ isara olunub)
yerlogmoalaridir. Elektronogrammalardan
gorinduyu kimi pancarali elastiki zarin liflarin
arasinda dalgavari gediso malik kollagen lifi
sofholori (KLS) yerlosirlor. Sokil 3C-do sort
qisa daxilindo fibroblast hiceyrasinin nlvasi

zarim

(Fbn) ilo borabar nivaciyi yerlosir. Bu
elektronogrammada kollagen lifi  sofhalori
daxilinde  muxtalif istigamatlords  gedon

kollagen liflorin yerlosmasi nozor diqgoti calb
edir. Sokil 3C-do artefakt subdural bosluq
(ulduzla isara olunub) sort gisanin digor
hissalarinds do muayyan edilon fibrositin niva
(FN) vyerloson morkazi va periferik hissalori

olunmusdur. Fibrositin  boylidiilmiig
elektronoqgrammanin  yuxart  sol
yerlosmigdir.  Gortndiyd  kimi
fibrositin  nlvasinin  periferik  hissasinda
nisboton nazik heteroxromatin toplantilari
arasinda niivo doliklori yerlosir. Umumiyyatlo,
nukleoplazmada  Gstlnlik  togkil  edan
euxromatin téromoloridir. Fibrositin niivs atrafi
hissasindo ikincili lizosomlar,  donali
endoplazmatik gabokonin elementlori vo ayri-
ayr1 ribosomlar yerlagir. Qeyd etmok lazimdir
ki, oksaran sart gisa ilo horiimgaktorunabonzar
qisanin sadd gat1 arasinda kollagen liflori agkar
olunurlar. Sakil 3C-do ulduzla isars olunmus
bosluglar sort qisa elementlorindon osason
kollagen lifi dastolori vasitssilo ayrilir. Bels Ki,
fibrositin niivasi yerloagon morkazi hissasi (FN)
vo onun periferik hissalori har iki torafdon
kollagen liflori ilo  oshato  olunmusdur.
Elektronogramma boyunca fibrositlorin niiva
vo periferik hissolorin  miixtalif soviyyads
yerlosdiyini ~ gortriik.  Digor  xarakterik
xususiyyat pancarali elastiki zarin toskilinda
istirak edon boyuk 6l¢lys malik elastiki liflarin
sort qisanin daxili gatinda yerlogsmosi askar
olunmusdur.

ohato
fragmenti
bucaginda

Onurga beynin disli baginin beynin sort
qisasindan  baglandigi  yeri
gedisinin is1q mikroskopik vo disli bagin
torkibinds istirak edon elementlorin elektron
mikroskopik gorintist sokil 4-do nilimayis
etdirilmisdir. Sokil 4A-da gorundiyd kimi
metilin abis1 ilo ronglonan yarim nazik kasiyin
toxminan moarkazi hissasindon baslayan disli
bag sola asagiya dogru gedorok onurga beynin
yumsaq qisa (YQ) elementlorins gatir. Aparilan
todgiqatlar bir monali gostorir ki, subaraxnoidal
bucag nahiyssindon baslayaraq disli bag
elementlori  ancaq  horimgaktorunabanzor
qisanin torlu qatinin togkilindo istirak edan
leptomeningeal hiiceyralarls hor torafdan shato
olunurlar. Bunun naticasidir ki, disli baglarin
togkilindo istirak edon lifli vo hiceyravi

sonuncunun
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strukturlar sol (sokil 4B) vo sag (sokil 4C)
toroflorinda  yerloson bir vo vya iki qat
leptomeningeal htceralor (LMH) vastssila
SAB coroyan edon beyin-onurga beni
mayesindon ayrilirlar.

Disli bagin baslangic hissasinds (sokil 5A) sart
gisada oldugu kimi (bax sokil I vo sakil 2)
pancarali elastiki zarin (PZF) toskilindo istirak
edon elastiki liflorin aralarinda kollagen lifi
sofholori  (KLS) yerlosirlor. Tasvir olunan
elektronogrammada digor diqgsti calb edan
onun diaqonali boyu yerlogson elastiki lifin
morkozi hissasinin iki saxoya bolinmasidir.
Disli baglarin gedisi boyu isa elastiki liflorin
kondalon  kasiklori  aralarinda  fibrisitlarin
morkazi va periferik hissalori ilo ohats olunmus
kollagen lifi dastalori (KLD) yerlosirlar (sokil
4B -4C vo sokil 5B). Sokil 5C-do maraqlisi
odur ki, disli bagin toskilinds istirak edon stiali
qurulusa malik olan fibrosit sitoplazmasindan
basglayan cixintilarin kollagen lifi dostolorini
ohato etmoklo yanasi elastiki liflorlo do six
olagads olurlar. Tk baxisda elastiki liflorin
kollagen liflori arasinda yerlosdiyi tosavviri
yaranir. Ancaq tasvir olunan
elektronogrammanin miqyasini artiran zaman
elastiki liflorin fibrositin markozi hissasinin
(FN) otrafinda, tam oksoriyystinin iso
fibrositlorin ¢ixintilar1 ilo six tomas soklinda
yerlasdiklari mioayyan edilir.

Qeyd etmok lazimdir ki, istor Sort gisalarin
Ozlarinin, istarso do disli baglarin torkibinds
sorbost sokildo vo ya damarlarin otrafinda
perisitlorlo (P) yanast mononuklear hiiceyralor
askar olunurlar (sokil 5C). Gorundiyl kimi
elektronogrammanin  sol asagi hissasinda
yerlogon  mononuklear  hiiceyro  (MNH)
nlvasindo endotel vo perisit hiiceyralori ila
mugayisado heteroxromatinin miqdariin ¢ox
olmasi, nlvo doliyi
gorinmasi, sitoplazmasinda sentriolun,
mixtolif sixliglt  ribosomlarin = vo  tok-tok
pinositoz qovugcuglarin olmasi ilo farglanir.

kompleksinin  aydin

Horimgoktoruna  banzor gisanin  (HTQ)
togkilindo  istirak  edon  leptomeningeal
hiiceyronin  vo Kkollagen lifi  dastalorinin
histotopoqrafiyas1 vo ultrastruktur qurulus
xususiyyalori sokil 6-da niimayis etdirilmisdir.
Sokil 6A-da horimgoktorunabanzor qisanin
hom hiceyravi sodd (HQHSQ), ham do tor
(HQTQ) gatlarinin togkilinda leptomeningeal
hiceyralorin ¢ixintillar1 ilo (LMHC) yanasi,
nlva yerloson (LMHN) moarkazi hissolori aydin
gorundrlor. Leptomeningeal hticeyralarin nlivo
ortayd ilo olagali hissalorinda nazik o6lglya
malik heteroxromatin strukturlar1 yerlosdiyi
halda, nukleoplazmanin osas  Kutlasinda
euxromatin strukturlari vo bazon nuvaciklor
yerlosirlor. HQHSQ baslangic hissasinds va
HQTQ qatinda yerlogon leptomeningeal
hlceyralarin sitoplazmasinda ortiiklii, ortiikstiz
pinositoz qovugcuglar, donoli endoplazmatik
soboko sisternalari, Holci apparati, tok tok
lizosomlar vao mitoxondrilor askar olunurlar.
Ololxiisus torlu qatin togkilindo istirak edon
hiiceyrolorin  sitoplazmalarinda  sadalanan
olamotlorin olmasi, onlarin sintetik aktivliyinin
yuksok oldugunu gostorir. Qeyd etmok
lazimdir ki, HQHSQ-1 ilo HQTQ-i sarhaddinda
qonsu hiiceyralorin  plazmolemmalar1 ilo
onlarin  arasinda yerloson bazal sofho
elementlorinin  six  yerlosmoalari  naticasinda
tind osmiofil (sokil 6A vo B-do enli oxlarla
isaraloniblor)  struktur formalasir. Toqdim
olunan elektronogrammada nazar diggoti calb
edon hoérlimcoktorunabanzor gisanin hiiceyravi
sadd va torlu qgatlarmin togkilinda istirak edan
leptomeningeal  huceyralorin  bir-birilaring
sOykonan hissalorinds inco qurulusa malik

desmosomlarin, kommunikasion Vo six
alagoalorin miayyoan edilmosidir.
Sokil  6B-do  niimayis etdirilon HBQ

fragmentinin forgli x{susiyysti onun ancaq
leptomeningeal hliceyralarin periferik
hissalorindon togkil olunmasidir. Goriindiiyii
kimi  HQTQ-nin toskilindo istirak edon
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leptomeningeal hamisinin kondslon 6l¢ilarinin

100 nm-don az olmasina baxmayaragq,
sitoplazmalarinda danali endoplazmatik
sobakalorin,  ribosomlarin  va  sitoskelet

elementlorinin yerlosdiklori muoyyan edilir.
Maraqlist odur ki, HQHSQ-nin ilk qatlarinda
muxtalif organellorin va six yerlagon sitoskelet
strukturlarinin agkar olunmasina baxmayaraq
sathi gatda  yerlagon leptomeningeal
hiceyralorin ¢ixintilarinin kéndslon 6lgularinin
azalmas1  ilo  yanasi, sitoplazmalarinda
organellor demok olar ki askar olunmur (ox
baslar1 ilo isaro olunublar). Bu slamot digar
coxqatlt epitel ortiiklorinds oldugu kimi sathi
gatda yerlasan hiiceyralorin fuksional aktivliyin
azalmasi kimi qiymatlondirmak olar.

Onurga beynin ag maddasi vo onun ohatasinds
yerlogon yumsaq qisa elementlarinin va hissovi
olarag HQTQ aid olan strukturlarin elektron
mikroskopik gorintist sokil 7-do niimayis
etdirilib.  Qeyd  etmok  lazimdir ki,
hérimcoktorunabonzor qisa ilo yumsaq qisa
arasinda doqig Sorhad toyin etmok mumkin
olmur. Yegans onu geyd etmak olar ki, onurga
beyni ag maddasini xaricdon ohato edon xarici
(hiidudi) gliya zarmin togkilindo istirak edon
lifli astrositlorin bazal safhalarina (sokil 7A va
C-yo godor ox baglar1 ilo isara olunub)
sOykanon strukturlar yumsaq qisaya aid edilir.
Sokil 7B-do yumsaq qisanin togkilinds istirak
edon leptomeningeal hiliceyralorin ¢ixintisinda
Holci aparati sisternalarinin toplantilari, donali
endoplazmatik sobokonin sisternalar1 askar
olunmugdur. Digor noazor diqgoti colb edan
leptomeningeal hiceyralorin = otrafinda  vo
onlarin ¢ixintilart arasinda kollagen liflori ilo
yanagt nisbaton nazik oOlglys malik elastiki
liflor yerlogmisdir. Xarici hiidudi gliya zarinin
Vo subpial boslugun (SPB) otrafinda yerloson
yumsaq qisanin  toskilindo istirak edon
leptomeningeal hlceyralarin periferik
cixintilar1  arasinda  six  olagelora moxsus
bitismao  noqgtalorinin - vo  kommunikasion

olagolora xas qurulus askar olunmusdur (sokil
7C). Sokil 7C-do torkibindo ara filamentlor
(AF-la isara olunub) askar olunan tiigqat lifli
astrosit ayaqciqlarindan formalasan XHQZ-n
otrafinda yumsaq qisanin yerloson
leptomeningeal hiceyralorinin  ¢ixintilar1  va
kollagen lifli doastalorindon toskil olunmasi
gorsanir.

S1X

MUZAKIRO

Odobiyyat icmalinda geyd olundugu kimi
beyin qisalar1 saviyyasindo bioloji mayelarin
coroyaninda istirak edo  bilon  sorbast
subaraxnoidal boslugun oldugu gostarilir.
Bizim kafedrada aparilan histoloji Vo
ultrastruktur  todgigatlar  momoalilords (0
cumlodon insanda) bas beyin qisalarinda
Sorbast  subaroxnoidal  boslugun
olmadigi homiso qeyd edilmisdir. Hal-hazirki
todgigat isindo ev Ordoklorinin bas beyin
qisalart soviyyasinda istor histoloji, istorsa do
ultrastruktur saviyyads ronglonmoamis sahalorin
oldugu bir daha 6z tosdiqini tapmisdir.

Qeyd olunanlara baxmayarag, halo do beyin
qisalariin togkilindo istirak edon strukturlarin
qarsihighh  olagolori, ultrastruktur — qurulus
xususiyyatlori vo miiayyon funksiyalarin yerino
yetirilmasindoki ~ rollart  haqqinda  fikir
ayriliglar1 qalmaqda davam edir. Bas vo onurga
beyninin  sort qisas1 torkibinde  mixtolif
funksional aktivliya malik fibrositlor va
mononuklear hiceyralarlo yanasi, ultrastruktur
olaraq nuva-sitoplazma mdunasibatlori yiksok
olan, periferik lokalizasiyaya malik
heteroxromatin strukturlarinin istiinliik toskil
etmosi Vo sitoplazmasinda organellorin sayinin
koskin azligi ilo forglonon hiceyralor do
muoyyon edilmisdir. Miivafiq ultrastrukturlara
malik hiiceyralorin immunhistokimyavi olaraq
nestin, Sox2, doublecortin, vimentin aktivliyi
olan, in vitro vo transplantasiyadan sonra in
Vivo sinir hliceyralori istigamatinda
differensasiya etmo imkanlarina malik Solof

moveud
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hlceyralori olduglart miiayyan edilmisdir [20,
21].

Bununla  birlikdo, istor todqiq
mombalilorda, istorso do quslarda bas beyin vo
onurga beyninin sort qisalar1 ilo
horiimgoktorunabanzor qisa elementlori
arasinda fasilosiz hiiceyra gatinin olmasi bizim
torofimizdon tosdiq olunmamaisdir.

olunan

Todqgigat obyektlorinin hamisinda histoloji,
immunhistokimyovi vo elektron mikrospik
olaraq sort vo hdorlimgoktorunabonzor qisa
elementlori  arasinda  bioloji ~ mayelorin
coroyaninda istirak edo bilocok subdural
boslugun movcudlugu tokzib edilmisdir. Qeyd
etmok lazimdir ki, bozi alimlor torafindon
epidural bosluqglar kimi subdural bosluglarin da
ancaq patoloji proseslor zamani meydana
c¢ixmasi fikirlori ilo tam razilasmaq olar [22,
23]. Nozarot qrupunda sort qisa ilo
horiimgaktorunabonzar qisa elementlori
arasinda struktur elementlori agkar olunmayan
ronglonmomis  saholorin  geyd  edilmosi
preparatlarin ~ parafin ~ vo  araldit-epon
bloklarinin hazilanmasi zamani1 subaraxnoidal
boslugda coaroyan edon beyin-onurga beyni
mayesinin dehidritasiyasi noticasindo meydana
¢ixan artefakdir.

Tadqiq olunmus momolilorlo miigayisado [8]
ev quslarinda onurga beynini ohato edon sort
gisanin fibrilyar qurulusa malik strukturlarin
tarkiblori vo morfometrik gostaricilori nozors
carpacaq doracodos forglonirlor. Belo ki, istor ev
ordoklorinin, istorse do ev qazlarinin onurga
beyinlorini ohato edon sort gisanin toskilindo

boylama  Olgiilori  mkm-lorlo  oSlgiilon,
diametrlori orta hesabla 313,9-989,7 nm
(626,0£16,71 nm) olan eclastiki liflor
yerlogirlor. Tosvir olunan sort qisalarin

kondolon kosiklorindo miixtalif 6l¢iilii elastiki
liflor qat1 kollagen liflorindon togkil olunmus
qatlarla ohato olunaraq, aortanin orta gisasinin
toskilinds istrak edon, poncorali elastiki zarlara
bonzor  struktur  formalasdirirlar.  Ancaq

; :-.. Azarbaycan Tibb Universitetinin
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quslarin onurga beyninin sort gisasi torkibindo
pancorali elastiki zarin formalagmasi, onlarin
potensial olaraq quslarin u¢malar1 zamani
kanalinda beynino  aid
strukturlarin topoqrafik voziyyotlorinin tosbit
olunmasinda (sabit saxlanilmasinda) miihiim
ohomiyyato malik olmalarin1 sdylomoyo osas
VErIr.

onurga onurga

Oldo olunmus molumatlar bir monal1 gostorir
ki, sort gisanin hiidudi hiiceyrovi qatina aid
edilon hiiceyralorin  hdérimgcoktorunabanzar
sodd  qatinin  leptomeningeal
vo bir-birlori ilo six tomasda

kommunikasion, desmosomal,
ololxiisus, araxnoidal saddin  morfoloji
gostaricisi olan six olagolorlo [24] birlosmasi
onlarin da sodd gatinin torkib hissosi oldugunu
gostorir. Ilk qatindan baslayaraq sitoskelet
elementlorinin  koskin  sixlasmasi,
togkilindo istirak edon xromatin strukturlarinin
kondensasiyasi, sothi qat hiiceyralorindo
niivonin  imumiyyetlo askar
orqanellordon comi tok-tok ribosomlarin vo
daraglarin  destruksiya voziyystindo olan
mitoxondrilorin olmasi epitelial qurulusa malik
gedon buynuzlasma prosesinin olamoti kimi
gobul edilmoalidir. Tosvir olunan qurulusa
malik hiiceyrolor ag sigovullarin vo ev
sort qisalart torkibindo agkar

qisanin
hliceyralori
olmalari,

nuvanin

olunmamasi,

quslarinin
edilmirler.

Movcud adobiyyat materiallarinda daimi olaraq
miizakiro olunan masalolor igorisindo morkozi
vo periferik sinir sistemlorino aid qisa
elementlorinin miivafiq olaraq beyin-onurga
beyni vo endonevral mayelarinin coroyaninda
istiraklar1 homiso, elo indi do todqiqatcilarin
diggot morkozindodir. Masolonin
varmadan qeyd etmoliyik ki, beyin-onurga
beyni mayesinin coroyanina hosr olunmus
elmi todqgiqat islerindon birino
miiraciat etmoyi lazim bilmigik. Bir qrup
Isvecroli alimlor [25] xolbir siimiiyiiniin {ifigi
(xalbir) sofhasi soviyyasindo qoxu siniri lifi

tarixina

sonuncu
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dostalorinin, beyin limfa
damarlarinin ~ qarsilighi  olagelorini  totqiq
etmiglor. Molliflor xolbir sotho daliklori
soviyyosindo horliimgoktorunabonzor gisanin
sodd qatinda fasilolorin  oldugunu askar
etmiglor. Bu 1so qoxu siniri dostalorinin xalbir
stimiiyli doliyindon kegon zaman sodd rolunu
oynayan qisa elementlori ilo Ortiilmiirlor.
Naticods subaraxnoidal bosluqda yerloson
beyin-onurga beyni mayesi qoxu Siniri
dostolori ilo birlikdo burun boslugunun qoxu
nahiyssinin  selikalti  gisasinin
sofhasindo yerloson limfa kapilyarlarma daxil
olular.

qisalarmin  va

xususis

Olds olunan moalumatlar bir monali gostorir ki,
tamamilo oxsar voziyyot onurga beyninin disli
baglar1 soviyyodo miisahido olunur. Belo ki,
disli baglarin onurga beynin sort qisasindan
baslandig1 soviyyslordo horiimgoktorunabonzor
gqisanin sadd qatina aid strukturlart askar
olunmur. Disli baglar subaraxnoidal boslugda
ancaq horliimgaktorunabanzar gisanin tor qatina
aid bir vo ya iki qat leptomeningeal
hiiceyrolorin (bioloji sodd funksiyssina malik
olmayan) ohatosindo onurga beyninin yumsaq
qgisa saviyyasinag ¢atirlar (bax yuxari). Bununla
da, subaraxnoidal boslugun
leptomeningeal qatlari
yerlogson beyin-onurga beyni mayesinin disli
baglarin kollagen liflori boyunca naql olunub
sart gisa daxilindo yerlogon limfa damarlarina
daxil olmalarina heg bir manea galmir [26].

S. Proulxun (2021) dorc etdirdiyi icmal
xarakterli  mogalods  beyin-onurga beyni
mayesinin coroyaninda gérmo Vo onurga beyni
sinirlorini shoto edon qisa elementlorinin do
istirak etdiklori niimayis olunmusdur [27].
Qeyd etmok lazimdir ki, bizim Kkafedra
omokdasglar1 torofindon [28] ag sigovullarin
gorma  sinirlorinin  subaraxnoidal  biicagi
saviyyasindo hdoriimgaktorunabonzor qisanin
atmalar1 arasinda, Olgulori 8-35 mkm olan
likvordasiyict kanallarin (termin M. Baron va

6zundo va

hiiceyra arasinda

; :-.. Azarbaycan Tibb Universitetinin
88 Jurnali

M. Mayorova torofindon 1982-ci ildo iroli
siiriilmiigdiir) oldugu niimayis etdirilmigdir
[29]. Qeyd etmok lazimdir ki, ardicil
yarimnazik  kosiklorin tadqiqi
zamani tosvir olunan likvordasiyici kanallarin

miiqayiseli

monfozlorinin g6z  yuvasiin  birlosdirici
toxuma elementlori ilo birbasa olagodo
olduglari1  doqiqlosdirilmisdir.  Hal-hazirki

todgiqat isinds onurga beyni sinirlorinin 6n
koklarinin spinal gangliona sdykendiyi yerds
formalasan subaraxnoidal bucaqlar
saviyyalorindo horiimgoktorunabonzor
gisalardan baglayan atmalarla ohato olunmus
likvordasiyict  kanalar agkar olunmusdur.
Yekun olaraq geyd etmok lazimdir ki, beyin-
onurga beyni mayesinin  subaraxniodal
boslugdan disli baglar vo subaraxnoidal bucaq
nahiyslorinds yerlogon likvordasiyict kanallar
vasitasilo beyni
onurga beyninin sort qisast torkibindo olan
venoz vo limfa damalarina daxil olmalarinin
morfoloji asaslart moévcudur.

Son zamanlar darc olunan elmi tadqiqatlarin
oksariyyatindo  hdrlimcoktorunabanzor qisa
saviyyasindo formalasan bioloji soddi qan-
araxnoidal sadd (blood-arachnoid barrier)
adlandirirlar [30, 31, 32, 33]. Qeyd etmok
lazzimdir ki, horumgoktorunabonzor  qgisa
soviyyasindo damar toru olmadigindan onun
hiiceyrovi sadd qati ganla yox, sort qisa
damarlarindan xaric olan intestisial maye ilo
tomasda olurlar. Belalikls,
horiimgoktorunabonzor qisanin hiiceyrovi sadd
qatmin sart qisanin intestisial vo subaraxnoidal
boslugda coroyan edon beyin-onurga beyni
mayelorinin aralarinda yerlosdiyini nozora
alaraq, formalasan bioloji soddi sadaca olaraq
araxnoidal ~ sodd  adlandirilmasi  daha
mogsadouygundur [34, 35, 36].

beyin-onurga mayesinin

Tosvir olunanlar, alimlor torofindon toklif
olunan araxnoidal soddin toskilindo istirak
edon leptomeningeal hiiceyrolor arasinda
formalasan six olago komplekslorinin baliq vo

Orijinal Magala

45

Azarbaycan Tibb Universitetinin Jurnali 2025


https://pubmed.ncbi.nlm.nih.gov/?term=Proulx+ST&cauthor_id=33427948

[ATUJ Jurnal Orijinal Maqala]

sicovullarla  miiqayisado  quslarda  daha
miirokkab qurulusa malik olmasi fikirlori ilo

razilagsmaga osas verir [24].

YEKUN

Oldo olunan molumatlar gostorir ki, ev
ordoklorinds sart gisanin mamalilardon kaskin
forgi onlarda elastiki liflorin agkar olunmasidir.
Sort qisada elastiki liflorin istiraki ilo
formalasan poncarali elastiki zar elementlori
arasinda  mixtalif  istigamotdo  yerloson
kollagen lifi sofhalori, disli baglarda iso
kollagen lifi dostolori yerlogir. Sort qisani

i Azarbaycan Tibb Universitetinin
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horumcoktorunabanzar qisadan ayiran hidudi
hiiceyro qatinin  vo  subdural  boslugun
movcudlugu  ultrastruktur  olaraq  tokzib
edilmisdir. Onurga beyni qisalarmin disli
baglarinin histotopoqrafiyasina, hiiceyravi vo
fibrilyar elementlorin torkibino g6ro onurga
beyninin yumsaq qisasindan yox, sort qisadan
basladig miioyyon edilmisdir.
Horumgoktorunabanzor gisanin hiiceyravi sadd
qati ilo tor qat1 arasinda sorhad leptomeningeal
hiiceyralorinin plazmalemmalar1 va onlarin
arasinda yerlogon bazal sofhanin bir-birina six
yerlosmolori  naticesindo formalasan nazik
osmiofil zolaq toskil edir.

Sok. 1. Ev Ordayinin onurga beyninn qisalart vo ag maddasi ilo qarsiligh slagalorinin va qurulus
xuisusiyyatlorinin isiq mikroskopik gorintist. Izah1 motndo verilmisdir. Ixtisarlar: SQ — sort qisa;
HBQ - horimgoktorunabanzor gisa; YQ — yumsaq qisa; OOY - 6n orta yariq; OBAM — onurga

beninin ag maddasi.
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Sok. 2. Artefakt subaraxnoidal boslugun formalagmasi zamani ev Ordoyinin onurga beyni qisalari
soviyyasindo bas veron doyisikliklorin elektron mikroskopik sokillori. ixtisarlar: OBSQ —onurga
beyinin sart gisasi; SAB — subaraxnoidal boslug; SDB - subdural bosluq?.

Hrm

Sok. 3. Ev 0Ordayinin onurga beynini sort qisasinin togkilindo istirak edoan hiceyrovi va fibrilyar
strukturlarin elektron mikroskopik sokillori. izah1 motndo verilmisdir. Ixtisarlar: KLS — kollagen lifi
sofhalori; FN — fibrositin niivesi; Fb — fibroblast; FON — fibroblastin niivesi; Nk -niivacik; PEZ —
pancarali elastiki zar. Digor ixtisarlar bagqa sokillards oldugu kimidir.
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Sok. 4. Ev ordoklarinin onurga beyninin digli bagi (DB) saviyyasinda yerloson struktur elementlorin
isiq (A) vo elektron mikroskopik (B vo C) sokillori. izah1 matnds verilmisdir. Ixtisarlar: DB — disli
bag; LMH - leptomeningeal hiiceyralor. Digar ixtisarlar basqa sakillords oldugu kimidir.

Sok. 5. Ev ordoklorinds disli baglarin morkozi hissalorinds yerloson hiceyravi vo fibrillyar
strukturlarin elektron mikroskopik sokillori. izah1 motnds verilmisdir. Ixtisarlar digor sokillorda
oldugu kimidir.
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Sak. 6. Ev ordaklarinin hérimgoktorunabanzar gisalarinin sadd Vo tor gatlarin elektron mikroskopik
sokillori. izah1 motndoa verilmisdir. A vo B ultranazik kesiklor. Rang: uranil-asetat vo tomiz qurgusun-
sitrat. Ixtisarlar digor sokillordo oldugu kimidir.

Sok. 7. Ev 0Ordoklorinds onurga beynin ag maddasi vo onun shatssinds yerloson gisa elementlarinin
elektron mikroskopik gorintiisii. Izah1 motnds verilmisdir. A-C ultranazik kesiklor. Rong: uranil-
asetat vo tomiz qurgusun-sitrat. Ixtisarlar: SPB — subpial bosluq; LAA — lifli astrosit ayaqciqlari;
XHQZ - xarici hiidudi glial zar; AF — ara filamentlor. Qalan ixtisarlar digar sokillords oldugu kimidir.
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Abstract

One of the important ways to identify features characteristic of different systems
and organs of the human body is to study them using modern methods in
vertebrates belonging to different phylogeny stages. The aim of the study was to
investigate the spinal cord’s meninges of domestic ducks on histological and
ultrastructural levels. The study was conducted on pieces of white matter of the
spinal cord that were taken together with the meninges from domestic ducks.
Araldite-Epon blocks were prepared from the samples according to the
protocols accepted in electron microscopy, semi- and ultrathin sections were
made on an ultratome and photographed under light and electron microscopes,
respectively. Morphometric parameters of the structures were determined using
a computer program for image analysis. The obtained data show that the dura
mater of domestic ducks significantly differs from that of mammals due to
detection of elastic fibers in their organization which length is measured in pm,
as well as the transverse size 313,9-989,7 nm (626,0+16,71 nm). Between the
elements of the fenestrated elastic membrane formed from elastic fibers are
collagen fiber layers that are located in different directions. The presence of a
boundary cell layer and a subdural space in the dura mater has been
ultrastructurally refuted. According to the histotopography and the cellular and
fibrillar structure of denticulate ligament of the spinal cord it has been
determined that the ligament begins from the dura mater not from the pia matter
of the spinal cord. The boundary between the cellular barrier layer and the
reticular layer of the arachnoid matter is formed by a thin osmiophilic band
which is created from the plasmalemma of leptomeningeal cells and the basal
lamina located between them. The discovery of free elastic fibers in the
arrangement of the dura mater and denticulate ligaments in domestic ducks
together with the fenestrated elastic membrane may prevent pressure difference
and abrupt changes in the position of the spinal cord during flight. With the use
of modern technical facilities, it is possible transthecal injection of drugs or
stem cells through denticulate ligament into the subarachnoidal space.

Key words: domestic ducks; spinal cord;, meninges, leptomeningeal cells;
denticulate ligaments; fenestrated elastic membrane; electron microscope.
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Pezrome

OO0HuM U3 8adCHBIX nymeu GulsGNeHUsI OCOOEHHOCHel, XapaKmepHuIX Oas
PA3IUYHBIX CUCTEM U OP2AHO8 OP2AHUMA YeN06eKd, AGIAEMCs UX U3yyeHue ¢
UCNOTL30BAHUEM COBPEMEHHbIX MemO0008 V NO360HOUHBIX, OMHOCSWUXCSA K
pasHvimM cmadusam gunoeenesa. Llenvio uccredosanus OvL10 U3yyeHue 000104eK
CRUHHO020 MO320 OOMAUHUX YIOK HA 2UCOI0SULECKOM U YIbMPACMPYKIYPHOM
yposHusx. Hccredosanue npogoounocs Ha Kycoukax 0enozo euecmea CHUHHO20
Mo32a, 83AmMbIX @Mmecme ¢ 00010YKamu y OomawHux ymox. U3 o6pasyog
eomosunu  Apanoum-Snonosvie ONOKU NO NPOMOKOAAM, NPUHAMBIM 8
NEKMPOHHOU MUKPOCKONUU, U320MABIUBANU NOJIY- U YIbMPAMOHKUE CPE3bl HA
yabmpamome U - Gomoepaguposar noo  CGeMosviM U IJIEKIMPOHHLIM
MUKpockonamu — coomeemcmeenno.  Mopgomempuueckue — napamempoi
CMPYKMYp Onpeoeisiiu ¢ HOMOWbIO KOMRbIOMEPHOU NPOSPAMMbL  AHAIU3A
uzobpaxcenuil. Ilonyyennvie OanHble NOKA3LIBAIOM, YMO MEepOdst MO3206ds
000710uKaA  OOMAWHUX YMOK CYWECMBEHHO OMAUYAEMCs OMm  MAK0BoU
MIEKONUMAOWUX 34 cyem OOHAPYIHCeHUs 6 ee OpeaHu3ayuu INACTHUYECKUX
60I0KOH, ONIUHA KOMOPBIX UMEPSEMCsl 6 MKM, @ MAKdice NONepeuHvlil pamep
313,9-989,7 um (626,0£16,71 nm). Meowcoy snemenmamu ¢henecmpuposannoil
9NACMUYECKOU — MeMOpaHvl, 00pPA306aHHOU U3  DAACMUYECKUX  BOJOKOH,
HAX00SIMCsl CIOU KOJUIA2EHOBbIX BOJIOKOH, KOMOPbLE DPACNONONCEHbL 6 PA3HbIX
Hanpasnenusx. Hanuuyue noepanuunozo KiemouHozo closi u cyboypanbHo2o
npocmpancmea 8  meepooll  M032060l  000A0UKe  YIbMPACMPYKMYPHO
onposeperymo. Ilo OdauHbim eucmomonozpagpuu u KiemouHO-UOPULIAPHOTL
CMpPYKmypbl 3Y04amol CeA3KU CHUHHO20 MO320 YCHIAHOBNEHO, YMO C653Kd
HawuHaemcsi om meepoou MO032080U O00O0NIOUKU, a4 He Om MASKOU MO320801
000710uKU ChUHHO020 MOo32d. | panuya mexcoy KiemounviM OApbepHbIM ClOeM U
PEMUKYIAPHLIM — CI0eM  NAYMUHHOU — 000710YKU  00paA306aHA  MOHKOU
OCMUOPUILHOU NOAOCKO, Komopas obpaszosana NAAZMAneMmou
JIeNMOMEHUHSEANbHBIX KIeMOK U 0OA3aNbHOU NIACMUHKOU, PACHOLONCEHHOU
meoncoy  Humu.  OO6Hapydcenue  CB0OOOHLIX — HNACUYECKUX  BOJOKOH 8
pacnonodcenuu meepooll Mo320601 000IOUKU U 3YOUAMBIX C8A30K Y OOMAUHUX
VMOK COBMECIHO C (DEeHeCMPUPOBAHHOU INACMUYECKOU MeMOPAHOU Modcem
npeodomepamums nepenao 0aeieHus U pe3Kue UsMeHeHUs: NOJI0CEHUsT CRUHHO20
Mmozea 60 epems noiema. C UCHOTLIOBAHUEM COBPEMEHHBIX MEXHUYECKUX
B03MOJICHOCTEL  CIMAHOBUMCS  BO3MOJICHVIM — MPAHCMEKATbHOE — 88COeHUe
JIeKapPCMBEHHbIX NPENnapamos Uiy CMmeoa06blX KIemoK yepes 3y0uamylo Ces3Ky 6
cybapaxnoudanibHoe npoCmMpancmeo.

Knroueesnvie caoea: 0OMAIHAS ymka; CNUHHOU Mo32; 060]10’-”(”,’
JIeENMOMEHUHeed/lbHble  KIEenKu, 3y6qamaﬂ C6A3KA, qbeHecmpupoeaHHble
anacmudeckue MeM6paHbl,' 3]leKmp0HHbll/7 MUKPOCKON.
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N3YUYEHUE I'EINATOTOKCUYECKOI'O JEMCTBUS
JOKCOPYBHUIMHA B SKCIIEPUMEHTE
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E-mail: spenahova@amu.edu.az

Pezome

Jlokcopybuyun — ohdexmusHbll.  XUMUOMEPANeSMUYECKULL  npenapam ¢
WUPOKUM CREKMPOM NPOMUBOONYX0Ne6020 Oeticmeusi. OOHAKO e20 KAUHUYeCKoe
NPUMEHEHUE O2PAHUYEHO BbIPAICEHHBIMU NODOUHBIMU IPHexmamu, 6KII0UAsL
2enamomoKCcuyHocmsb. B nacmoswem uccnedosanuu usyuenvl duoxumuyeckue
MapKepvl NOBPEeXHCOeHUss NedeHu Y KPOAUKO8, NOIYHABUUX OOKCOPYOUYUH.
Buisienenwi Haubonee yyeCmeumenbHvle nokasamenu yumo- u
2enamomoKCUYecKo20 Oelicmeus npenapama, a maxodice OXapaxKmepuzo8aHa
OUHAMUKA UBMEHEHUTL DMUX OUOMAPKEPO8 8 CblBOPOMKE KPOBU.

Knroueevie cnosa: Jloxcopyouyun uHOYYUPOBAHHAA 2eNnamomoKCUYHOCb,
ouomapkepuvl yumo- u cenamomoxcuunocmu, AJT, JIIT, 1[D.

BBEJIEHUE. 7eyeOHBIX TMpernaparoB, NPUMEHSEMBIX JUIS
JIEYEHUS OHKO03a00JIeBaHUH. Tax KaK
E>xeronHo B Mmupe peructpupyercs coiiie 19,3
BCJICICTBUE TEPAllMM paka MHOTHE W3
BBDKUBIIMX PAaKOBBIX OONBHBIX CTPajalT OT
HOCJENCTBUI TIe€IaTOTOKCUYECKOIO IeHCTBUA

XUMHOTEpAIKU, BO BpEM IPOBCACHUS JICUCHUA

MWITHOHOB HOBBIX CITy4acB 3JI0KA4€CTBEHHBIX
HOBOOOpPa30BaHUM. B 2020 rogy
3apeructpupoBano cBeime 10  MmHoHOB

JeTaabHBIX HCX0moB oT HuX [1]. Bmaromaps

Tpelyercs TIIATEIbHBIN KOHTPOJIb
CKPUHUHI NpOorpaMMaM H  COBPEMEHHBIM

71a00paToOpHBIX — IOKa3areled Cco  CTOPOHBI
MeToJIaM JICUCHHS, CMEPTHOCTh oT

. oHKOJIOTrOB [2,3]. Tak, IIMPOKO UCTIONB3YEMBbIH 1
3710KaueCTBEHHBIX HOBOOOpa30BaHUI

Hanbonee PPEKTUBHBIM MPOTUBOOMYXOJIEBOU
ymeHplmmnace.  Hapsny ¢ 3TuM  Bo3pocia

mpernapar aHTPAUUKIMHOBOTO psiAa IepBOi
JTUHUU Tepanuu 3JI0KaY€CTBEHHBIX

HEOOXOANMOCTE MIPEeNYIPEIKICHUS 51
MEHEIKMEHTA TOKCHYECKOTO IEHCTBUS
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HOoBoOOpazoBanuii  Jloxcopyounma (JJOKC)
pan s dexTos,
OrpaHNU4MBaromInx TCPAINICBTUYCCKYIO

uMeeT MOOOYHBIX
ero
3(pPEKTUBHOCTh M KIMHUYECKOE MPUMEHEHUE.

apdexroB  JJOKC

Bri3Banunie

OgauM U3  OOOOYHBIX

SIBJISACTCA T'€IaTOTOKCUYHOCTbD.
nericteueM JJOKC naronoruueckue mporecesl -
aromnTO3, BOCIIAJICHUE U OKUCIUTEILHBIN CTPECC
- OOBACHSIOT MEXaHHM3M TIeNaTOTOKCUYHOCTHU
JOKC [2].

CBOEBPEMEHHO IMPENYNPEAUTh IOBPEXKICHUE

[TosToMy  KpailHE  BaXXHO
TKaHU neueHu Bo BpeMms npuema DOKC. Beuio
paspaboTaHo

MpeI0TBpAICHUS

HECKOJIBKO  CTpareru  JJist

MOBPCIKACHUA IICYCHU,

) Azarbaycan Tibb Universitetinin

DOKC, HO HEOOXOIUMBI
JOTIOJTHUTEIbHBIC ~ CTPATeTHH  JUIS  3alTUThI

BBI3BAHHOI'O

TKaHEH I[EYEHU OT €ro BPEIAHOIO BO3ACHCTBUSA
[3,4,5].
Ilens pmaHHOrO WuCCIENOBAaHUA — HU3YYCHHUE

JTUHAMUKHA OMOXUMUYECKUX MapKepoB,
OTPaXKaKOIUX TeNaTOTOKCUYECKOE JIeUCTBUE

JOKCOPYOWIIMHA, HA MO JabopaTOpPHBIX

J)KUBOTHBIX IS BBISIBJICHUS ~ PaHHHUX
oKa3arenei JOKC-unayurpoBaHHOH
IelIaTOTOKCUYHOCTH, qTo I103BOJIUT

CBOEBpPEMEHHO cKkoppekTupoBarh 103y JOKC B
CXEMC XUMUOTCpaIlnu.

MATEPUAJIbI U METO/Ibl
WNCCJIEJIOBAHUSL.

Hayunoe uccinenoBanue npoBoguiock Ha 15
Kponukax camuax BecoM 2kr+100r popxa

«lluamunna» B BUBapuyMmMe  Kadeapbl
[aTOJIOTUYECKON ¢duznonoruu
A3zep0aiiKaHCKOTO MenuImHCKOro
YHuBepcurera. Bce SKCIEPUMEHTHI
MIPOBOAMIINCH B COOTBETCTBUU c
COOTBETCTBYIOIIMMU  MEXKIYHAPOJIHBIMU U
HAI[MOHATbHBIMU PEKOMEHTAlUSIMHA u

npasBwiaMu. B skcriepuMeHnTe UCnoiab30BaHo 15
KPOJIMKOB, KOTOpPbIe OBUIM pacIpeesieHbI B IBE
IPYIHIIBL.

KonrponpHas rpynmna 1 (N=5): nsate KpoimkoB
KOHTPOJIbHON TPYIIbl ©KEAHEBHO MMOJIydYasln
OOBIYHOE  MUTAaHUE.  DKCIEPUMEHTAIbHAs
rpymma 2 (N=10): mecsatu kposmkam 1 pa3 B
HENEeN0  Ha  MPOTSDKEHHH 5 HeJewb
BHYTPHMBEHHO B YIIHYI0 BeHy BBoamics JJOKC
u3 pacuera 2mr/kr. 24-48 wyacoB mocIie
JOKC

O6uomapkepoB

BHYTPUBEHHOU HHBEKIIUU IS

MIPOBEICHUS aHanu3a
T'CIIaTOTOKCUYHOCTHU HYTGM HYHKI_[I/II/I cep;[ua
3a00p
OMOXMMHUYECKHUX MCcieqoBaHuii. B kauectBe

OMOMapKepoB TeMaTOTOKCMYHOCTH H3y4dajach

MIPOU3BOANIA KPOBH IS

aKTUBHOCTD aJlaHMHAMUHOTPaHC(epas3bl
(AJIT), (D) n
nakrarneruaporerassl (JIJII') — depmenTos,

paspyuicHus
CUCTEME

menoyHo  gocdarasbl
OTpaXKAIOIIUX CTEIICHb
IrennaronuToB, HapymeHI/IH B
JKCITYCBBIBCACHUS U KIICTOYHOC HOBpe)KI[eHI/Ie.
JIJist u3ydeHUs JUMHAMHKHA 3TUX OMOMapKEpOB Y
7a00PaTOPHBIX JKUBOTHBIX IIOCJIEC BBEJICHHUS
JTOKCOpYyOUIIMHA B HEIEb

MIPOBOIUIIN OMOXUMUYECKUIN aHAJIN3 KPOBHU.

TeueHue 5

buoxumunueckuit
npoBonwuiics Ha Chexrpomerpe Bioscreen MS-

aHaJIn3 CBIBOPOTKH
2000. TToxa3zarenu OIEHUBAIM C [IOMOIIBIO

KOJIOpUMETPUUYECKUX  HabopoB  (Spectrum

Diagnostics).
CTATUCTUYECKHUI AHAJIN3.

Pacuér craructuueckux mnokazarenen: cpeaHee
crangaptHoe oTkiaoHeHue (SD),
cpennero  (SEM),
mucriepcust (D). JIns OleHKH CTAaTUCTHYECKOU

3HaueHHeE,
CTaHJgapTHas  omuOKa
3HaYMMOCTH  pa3jMuuii UcHoib3oBaics -
kputepuii CthiofeHTa. YpoBeHb P<0,05 ObLn

IMPUHAT KaK CTaTUCTUYCCKU 3HAYNMBIH.
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PE3VJIBTATBI. KOHTposibHOM Tpynmou. [locne wHBEKIUU

HacTosmee HCC/EIOBAHME OKA3A0, UTO JOKC oTMmeyanocs HapacTarouiee MOBBIIIEHUE
2

rpynmna, JOKC,
IPOJIEMOHCTPUPOBAIA 3HAYUTEIILHOE

AJIT B 2 pa3a no cpaBHEHHUIO C KOHTPOJIBHOU
II0JTy4aBIIas J
rpynnoii. BelpakeHHOe nOBBIIIEHHE Ha 4-5
HeZlleNe OTpa)kaeT IUTOJIUTUYECKOE JIEHCTBUE

yBemmuenue (P<0,05, p<0,01) neueHowHOMH
JNOKC na renarorutsl (Tabmuma 1).

TpancamuHa3el AJIT 1o cpaBHEHHIO ¢

Tabmuna 1. lunamuka AJIT B skcriepuMeHTe.

Ilepuon Cpennee (En/m) SD SEM p (VS KOHTPOJIB)
KonTpons 97,4 5,2 2,3 -

1 Hemens 75,4 7,4 2,3 p<0,01

2 "Henens 90,6 6,8 2,2 p <0,05

3 Henens 1129 9,1 2,9 p~=0,05

4 Henens 184,6 15,3 4.8 p <0,001

5 Henens 256,3 18,5 59 p <0,001

ITocne Tperbelt wuHBEKIMU ypoBeHb [I[D
MOBBICWJICSI TOYTH B 2 pa3a, a 3areMm

TOM, 4TO Xonecrarudeckoe aericteue JJOKC ne
croub BeipaskeHo. (Tabmura 2.)
HOPMAJIM30BAJICSA JIO YPOBHS IOKazareneit

KOHTPOJILHOM IPYMIIbI. DTO CBUIETENBCTBYET O

Tabmuma 2. Aunamuka 11D B sxcriepumenTe.

Ilepuon Cpennee (En/m) SD SEM p (VS KOHTPOJIB)
KonTpomns 76,2 45 2,0 —

1 Henmens 65,6 52 1,6 p > 0,05

2 Henens 91,3 8,3 2,6 p <0,05

3 Henens 123,9 10,5 3,3 p<0,01

4 Henens 198,8 20,1 6,4 p <0,001

5 Henmens 78,5 51 1,6 p > 0,05

B oskcnepuMeHTanbHOW TpYIIE >KUBOTHBIX,
nonyyasimmx JJOKC, yposens JI/II" noBeicuics

napaMeTp CHUKAJICS Ha MPOTHKEHUH 5 HEAelb
HAOMIOIGHNs, HE JIOXOAS JO0 HOPMaJbHOTO

MOCJie BTOPOH MHBEKIMHU B 12 pa3 u octaBajics ypoBHs (Tabmuma 3).

MOBBIIICHHBIM 10 KOHIIA JKCIIEPUMEHTA. DTOT

Tabmuna 3. Junamuka JIJIT' B axciepumenTe.

Iepuon Cpennee (Ea/m) SD SEM p (VS KOHTPOJIB)

KonTpomns 175,5 12,1 54 —

1 Henmens 240,8 18,0 57 p <0,05
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Ilepuon Cpennee (En/m) SD SEM p (VS KOHTPOJIB)
2 Henes 2095,0 320,0 101,2 p <0,001
3 Henmens 417,6 40,2 12,7 p<0,01
4 genens 1038,2 140,8 445 p <0,001
5 Henmens 4620,0 590,1 186,6 p <0,001
Bripaxxennsie ik JIII' HaOmroganucek Ha 2-i
u 5-i Hezene, oTpaxkas ocTpyro (aszy 1uTonusa
3AKJIFOYEHUE.
M TKAHEBOTO pacrnajga, acCOUMUPOBAHHYIO C
TokcuueckuMm Bozaeiictuem JJOKC. B YCIIOBUSX 9KCHEPUMEHTAIBHOTO
MOJIEINPOBAHUS BBENEHUS HOKCOPYOHMIIMHA
JIMCKYCCHSL. AACIHP a JIOKCOPYDHIIHA Y
KpPOJIMKOB HaOII0Mar0TCA BBIPAKEHHbIE
BBDKHBaeMOCTB OHKOJIOTUYCCKUX ITAallTMCHTOB U3MCECHEHUS AaKTUBHOCTH 6I/IOMapKepOB
MOCTCIICHHO YBCIANYABACTCA Onmarozapst renaToTOKCMYHOCTU.  [lomydyeHHble  JaHHBIE
JOCTHUKCHUAM B oOnactu XUMHUOTCpAllunu U JIEMOHCTPHUPYIOT, UTO AJIT n Hﬂr SIBJISFOTCS
IITIaHOB  JICYCHHUA [6].  Tpamuumonnoe YyBCTBUTEIbHBIMH OHMOMapKepaMH paHHETO
HCIIOJIB30BAHUC ﬂOKC OBLIO OIrpaHUYCHO HN3-3a [IUTOTOKCUYECKOTO HeﬁCTBHH HOKCOPYGHHHHa,
€ro  HeONaronpusTHOrO  BO3IACHCTBHA — HA a UX MOHUTOPHHI MOKET MCIIOJIb30BATHCS IS

pasjMyHBIe OpraHbl, BKIOUas neueHb [2,3,7].

Ilony4yeHnHble  pe3ynabTrarbl  MOATBEPKAAIOT
BBIPQXKCHHOE TeMaTOTOKCHYECKOe JEHCTBUE
JOKCOPYOHUIIMHA. OcobenHo 3HAYUMBbIE

u3MeHeHus: HaOmomammch 1o AJIT wu JIIAL,
yKa3bIBasg Ha MPOTrPECCHUPYIOLIEe pa3pylIeHUE
renarorutoB.  I®  npomeMoHcTpupoBaia
MEHEE YCTOMYMBYIO JUHAMMUKY,
OTMETWJIa MUK aKTUBHOCTH Ha 4-i1 Heziene.

HO TaKXeE

Bripaxxennoe noseimienue JIJAI' Ha 2-i u S5-i
He/eNe yKa3bIBaeT Ha (a3l MaKCHMaJIbHOTO
KJIETOYHOTO MOBPEXKACHMUS, BO3MOJKHO,
BCJIICACTBHUC

OKHCIIUTCIBHOTO cTpecCa u

HCKPOTHUYCCKUX NPOLUCCCOB.

byHKIIH YPOBHIO
MOBBIIIEHUS] COOTBETCTBYIOUINX (EPMEHTOB B

Onenka MEYECHU  TI0
JTUHAMHUKE HMEET peIlalliee 3HAYeHUe s
KOJINYECTBEHHOU OIICHKH MTOBPEXKICHUS
neuenu, Bb3BanHou JIOKC. AJIT un JIAD

MOXHO pacCMarpuBaTb KaK YYBCTBHUTCJIBHBIC

paHHEeW JIUAarHOCTUKH TMOOOYHBIX 3(PPeKToB
XUMHUOTEpanuu. AHalU3 W3MEHEHHH YpOBHS
® (kak napameTpa X0JIecTasa)
npoaeMoHcTpupoBai, uro crenedb JOKC-
WMHIYLIUPOBAHHOTO X0JIECTAa3a MEHBIIIE, YEM €T0
[UTOTOKCHYECKOE JeHCTBUE. Takum oOpazom,
JIAI" MoxeT OBITh PEKOMEHJIOBaH B Ka4yecTBE
paHHero Omomapkepa TOKCHYECKOTO JCWCTBUS
JOKC, uto Tpebyet koppekiuu 10361 JJOKC B
CXeMe XUMHOTEpanuu.

Olavo moalumatlar.

Minnatdarhgq.

Bu moqals milli saviyyads aparilmis arasdirma va tohlil
naticasindo orsoyo golmisdir; hazirlanmasinda istirak
edon biitiin homkarlarimi togokkiir edirom.

Miislliflorin tohfalari.

Konsepsiya vo dizayn, Molumatlarin oldo edilmasi, tohlili
Vo ya tofsir, Olyazmanin tortibi, ©lyazmanin miihiim
intellektual mazmun Ugiin tongidi toftisi, Statistik tohlil,
Moslumatlarin idarsedilmasi, Arasdirma, Oldo edilmis
dostok, maliyya vo nozarot: bitin muslliflor borabar
gaydada. Muslliflor yekun slyazmani oxuyub vo tosdiq
edib.

OroMapKepsl rernaToTOKCUYHOCTH
nokcopyoununa. Ilpuuem JIJAI' pearupyer
ObicTpee  Ha  IMTO-  TENaTOTOKCHYECKOE
nericrue JJOKC.
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Maliyyslosdirma.

Mogalonin hazirlanmasi moaqgsadilo aparilan tohlil vo
aragdirmalar {iciin he¢ bir konar maliyys oldo
edilmomigdir. He¢ bir digoar qurum va ya sponsor
toskilatlararagdirmanin vo ya todqiqatin ve ya tohlilin
dizayni1 vo aparilmasinda; molumatlarin toplanmasi, idars
edilmosi, tohlili, molumatlarin tofsirinds, habelo
olyazmanin hazirlanmasi, nazordon kegirilmasi vo ya
tosdiginds heg bir rola malik olmayib; slyazmanin nogra
toqdim edilmosi haqqinda gararlarin verilmoasinds istirak
etmomisdir.

Mbalumat vd materiallarin sl¢atanhgi.

Tohlil zamani istifado olunan vo/yaxud tohlil edilon
molumatlar (datalar) miiollifloro vo ya jurnalin
redaksiyasina miiraciot etmoklo alds edilo bilar.
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DOKSORUBISININ HEPATOTOKSIK TOSIRININ EKSPERIMENTDO
ARASDIRILMASI

Panahova S.R., Safaraliyeva L.X., Cafarova N.O., Usubova N.A., Qafarova Z.O.
Azarbaycan Tibb Universiteti, Patoloji Fiziologiya Kafedrasi, Baki, Azorbaycan
E-mail: spenahova@amu.edu.az

Xilasa

Doksorubisin genis spektrli sis aleyhina tasiro malik effektiv kimyaterapevtik
preparatdir. Lakin onun kliniki tatbigi guclu yan tasirlar, xtsusilo hepatotoksiklik
sababindan mohdudlasdril: Bu tadgigatda doksorubisin alan dovsanlarda
garaciyar zadalanmasinin biokimyavi gostoricilori arasdirilib. Preparatin sito- Va
hepatotoksik tasirinin biomarkerlari miayyan olunub va onlarin qanda
fermentativ aktivliyin dinamikast aragdirilib.

Acar sozlar: doksorubisinin hepatotoksikliyi, sito- va hepatotoksikliyin
biomarkerlari, ALT, LDH, QF.

INVESTIGATION OF DOXORUBICIN-INDUCED HEPATOTOXICITY IN AN
EXPERIMENTAL MODEL
Panahova S.R., Safaraliyeva L.Kh., Jafarova N.A., Usubova N.A., Qafarova Z.A.

Azerbaijan Medical University, Department of Pathological Physiology, Baku, Azerbaijan
E-mail: spenahova@amu.edu.az

Abstract.

Doxorubicin is an effective chemotherapeutic agent with antitumor activity.
However, its clinical use is limited by side effects, including hepatotoxicity. This
study investigates biochemical markers of liver damage in rabbits treated with
doxorubicin. The most sensitive indicators of the doxorubicin induced
hepatotoxicity were identified, and the dynamics of biomarkers in blood serum
were investigated.

Key words: Doxorubicin induced hepatotoxicity, biomarkers of cyto- and
hepatotoxicity, ALT, LDH, AP.
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COVID-19-DAN SAGALMIS SOXSLORDO
MIOKARDIAL VO ENDOTELIUMUN
ZODOLONMOSININ PREKLINIK MARKERLORININ
PROQNOSTIK ROLU

Nagiyev Y.Q., *Abdulalimova X.R.

! Azarbaycan Tibb universiteti, Baki, Azarbaycan
2 Baku Medical Plaza

E-mail: khatira.abdulalimova@gmail.com

Xilasa

Goanc va Xastaliyi ambulator saraitda kegiranlards COVID-19 virusunun urak
damar sistemi (UDS) lizorinda uzunmiiddatli tasirlori az arasdirilmisdir. Bela ki,
irayin maqnit-rezonans tomografiyas: (U-MRT) va exokardiografiya (ExoKQ)
kimi gorlntlloma  metodlart ilo virusun miokardi va damar endotelini
Zodalomoasini gbstaran biomarkerlorin garsiliqgh arasdiriimast bu suallarin
cavablandiriimasinda énamli maolumatlar vera bilar.

Bu tadgigata 2021-ci ildo SARS-CoV-2 infeksiyasmin yiingiil vo orta agwr
Sformasimin PCR il tasdiqi edilon saxslar, elaca da nazarat qruplarinda SARS-
CoV-2 (glin neqativ PCR naticalari olan saxslor daxil edilmisdir.  Tadgigat
koronavirus pandemiyasimin Azarbaycanda ilk dalgasi zamam baslannmugdir.
Miisahida 2023-cii ilin iyun ayina qaQor davam etmisdir. U-MRT muayinasi
Xastalarin va nazarat qrupundak: istirak¢ilarin ilkin va sonuncu miraciatinda
aparilmisdir. Digar muayinalar (ExoKQ va gan nimunalarinin toplanmasi) isa
ilkin muraciatda va alti ayliq intervallaria comi U¢ dafa hayata kegirilmisdir.
COVID-19-dan sonraki ilk 2-6 ayda ganc xastolorin (icda birindo miokardda
qgahq iltihab alamatlori miisahid> olundu. U-MRT miokarddaki viral iltihab
alamatlorinin tayininds  ExoKQ-dan iistiindiin. UDX iiciin risk faktorlart,
goruntiloma metodlar: va biomarkerlar asasinda yaradilmis reqressiya modeli
COVID-19-dan  sagalmis  gonclorda  monfi  prognostik  fakroriar
miayyanlagdirmaya imkan verir. Endotelial disfunksiya, oksidlasdirici stress v
proliferasiya mexanizmlarinin aktivlagmasi COVID-19-dan sagalmis gonclorda
UDX va alagoali vaziyyatlorin yaranmasi riskini artirir.

Acar sozlar: COVID19, Urak MRT, Exokardiografiya, endotelial disfunksiya,
iltihab vo fibroz biomarkerlaori.

©ATUJ and The Author(s) 2023-2025. 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
B £20rbaycan Tibb Universitetinin were made. The images or other third party material in this article are included in the article’s Creative Commons licence, unless
8 Jurnall 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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GIRIS.

Pandemiya dovriinde SARS-CoV-2 virusunun
damar endotelini vo miokardi zadolomasi ilo
bagli oldo edilon molumatlar asason COVID-19-
un agir formalarna aiddir. [1-2]. Bununla
yanasi, ovvalcodon heg bir lirok-damar xastoliyi
(UDX) olmayan gonclordo COVID-19-un
yingiil vo orta-agir formalariin tirok-damar
sistemina (UDS) uzunmiiddatli tosiri hala do
tam Oyronilmomisdir. SARS-CoV-2-nin tosiri
ilo immun sisteminin aktivlosmosi [3-4] vo
miokardial vo endotelial disfunksiyaya sobob
olmasimi nazars alaraq [5-8], COVID-19-dan
sagalmis gonclordo miokard vo damar
endotelindo erkon preklinik doyisikliklorin
tadqiqi xiisusi oshomiyyot dasiyir. Bu, yaxin
zamanda UDX vo onun a@irlasmalarmin
miimkiin inkisafi {igiin risk qruplarint miisyyon
etmoyo vo onlarin qarsisinin alinmasi iiglin
vaxtinda todbirlor gérmoys imkan veracok. Bu
baximdan, iirok magnit-rezonans tomogqrafiyasi
(U-MRT) vo transtorakal exokardioqrafiya

(ExoKQ) kimi miiasir goriintiiloma tisullari ilo
iltihab, tromboz, endotelial proliferasiya vo
miokardin zadolonmasi biomarkerlori
qarsilasdirilaraqg , COVID-19-dan sagalmus,
lakin ovvallor UDX olmayan gonclordo giymatli
preklinik molumatlar togdim edo bilor.

MOQSOD.

COVID-19-dan sonra U-MRT va ExoKQ kimi
gorintilomo metodlarindan istifado edilorak,
owollor  UDX olmayan gonclords erkon
miokard disfunksiyasin1 vo ya zadalonmasini
muayyan etmok vo bir il oarzinds onlarin
dinamikasin1 ~ dyronmokdir. Homginin  bu
goruntiloma tsullart  vo  molekulyar
biomarkerlor arasinda slagonin agkar edilmasina
osaslanarag, UDX va onun fosadlarmi
prognozlagdiran amillari muoyyan etmokdon
ibarstdir.

MATERIAL VO METODLAR.

Bu prospektiv carpaz todgigata 2021-ci ilin
fevral-oktyabr aylarinda 18-44 yas arast 177
soxs (kisilor 70%) coalb olunub. Agiq tisulla
Istirak¢ilar 3 qrupa boliinmiisdiir: osas qrup —
COVID-19 kegiron, avvallor UDX olmayan,
lakin UDX risk faktorlar1 olan gonclor (89
nofor), 1-ci qgrupu — COVID-19
kegirmoyan, UDX risk faktorlar1 olan ganclor
(59 nofar), 2-ci nozarot qrupu - saglam
koniillilor (29 nofor). Osas qrupa daxil olan
pasiyentlor yiingiil vo ya orta agir COVID-19-
dan sagaldigdan 2-6 ay sonra todqigata colb
olunmusdur. Biitiin istirak¢ilara kontrastli tirok

nazarot

magqnit rezonans tomoqrafiyast (U-MRT) vo
transtorakal exokardiografiya (TTE) muayinasi
icra edilmisdir. U-MRT Siemens Aera 1,5T
cihazinda icra edilib, kontrast madds olaraq
Gadolinium 0.15 mmol/Kkg istifado olunmusdur.
Bitun skanlar bu sahads tocrubali kardiolog
torafindon  giymotlondirilmisdir. Suboptimal
gorunti keyfiyyatino malik olan vo ya MRT-ya
oks goOstoris olan  soxslor  todgigatdan
konarlagdirilmisdir. Gec Qadolinium Tutulumu
(GQT) goruntilori PSIR (phase sensitive
inversion recovery) sekanslarindan istifado
etmoklo aldo edilmisdir. T1 vo T2 Xoritolomasi
Vo kontrastdan sonraki T1 xoritoloma icra
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miokardial
(ECV)
tohlili

hor bir xastonin
ekstrasellular ~ hocm  doyori
hesablanmigdir. MRT miiayinasinin
Siemens Syngo proqrami vasitasilo  off-line
rejimda aparilmisdir. TTE America
Echocardiography  Society tdvsiyalori ilo
Philips Matrix (ABS) skanerindo 1-5 MHz
tezliyi olan S5 sensoru ilo hoyata kegirilmisdir.
Sol madaciyin diastolik va sistolik parametrlori
Ol¢iilmiisdiir. Qanda iltihab (CRP, IL-6),
miokard zodalonmasi (troponin T, NTproBNP),
tromboz (D-dimer, trombin, fibrinogen, INR),
endotelial disfunksiyasi (ET-1), proliferasiya vo
fibroz (MMP-9) biomarkerlori toyin edilmisdir.
Tohlillor  Architect 11000 (Abbott, USA)
biokimyavi analizatoru va Immunochem-2100
mikroplate fotometrindo (HTI, ABS) ferment
immunoassay metodu ilo aparilmigdir. U-
MRT va bir sira laborator testlori (IL-6, ET-1,
MMP-9) ilkin moarhalods vo 12 aydan sonra,
exokardiografiya va digar laborator testlori —
ilkin, 6 vo 12 aydan sonra icra olunmusdur.
Statistik tohlil Ugciin SPSS 20.2 program
paketindon istifado  edilmisdir.  Dayison
gostoaricilar izra malumatlar miitlag ragamlor va
faizlor soklinds, doyismoyan gostoricilor Uzra
iISo — median vo kvartillararas1 diapazonlar
soklindo togdim olunub. Qruplar arasinda
mulgayiss U¢un  Mann-Whitney testindon
istifads edilmisdir. Gostaricilor arasindaki alages
Pearson korrelyasiya analizindon istifads
etmoklo Oyronilmisdir. p <0,05 olan forq
statistik cohatdon ohamiyyatli hesab edilmisdir.

NOTICOLOR

U-MRT
Baslangicda, osas qrupda (©Q) U-MRT
naticalaring asason, 33,7% (89 xostodon 30-u)
xostodo interstisial 6dem (I0) vo/vo ya
interstisial fibroz (IF) askar edilmisdir. 10
osason sagalma dovriindon 2-3 ay sonra
todgiqata daxil edilon xostolords, IF iso PCR
testinin neqativ ¢ixmasindan 4-6 ay sonra vo ya
Long-COVID diagnozu olan

edilmis va

xastalarda

--:'_. Azarbaycan Tibb Universitetinin
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misahido edilmigdir. COVID-19-un agirliq
doracosi ilo U-MRT naticolori arasinda heg bir
olago miioyyon edilmomigdir. 12 ay sonra
tokrarlanan U-MRT zamam ©Q-den olan
xostolorin - 20%-do (18 nofor) miokardda
ovozlayici fibroz (OF) zonalar askar edilmisdir.
Nozarot qruplarinda aparilan U-MRT zamani
heg bir patologiya qeydo alinmamisdir.

Exokardiografiya

Baslangicda, ©Q-da 26 (29,2%) xastods qaliq
mio vo perikardit alamatlori agkar edilmisgdir. Bu
slamotlor COVID-19-dan sonrak1 erkon dévrda
uzaq doévrlo mugayisads 2 dofo daha cox rast
golinmisdir: sagalma ddvriindon 2-3 ay sonra
todgigata daxil edilon xastalorin 40%-inds (35
nafardon 14-0), 4-6 ay sonra isa 21%-inds (38
nafardan 8-i) muayyan edilmisdir.
Uzunmiddotli, dalgavari virus infeksiyasi
(Long-COVID) olan xastalorin 25%-inds (16
nofordon  4-G)  mio-/perikardit  slamotlori
miisahido olunmusdur.

Mio- vo perikardit olamatlori  struktur-
funksional gostaricilorin doyismasi ilo miisayiot
olunmusdur. Bu doyisikliklor asagidaki kimi
edilmisdir:  sol qulagcigin  (SQ)
genislonmasi  vo  sol qulagcigim  hocmi
indeksinin (LAVI) >28 ml/m? olmas1 — (6 Xasto
-23%), miokardin diffuz kontraktilliyinin
azalmas1 — (8 xasta-30,8%), sol madaciyin (SM)
diastolik disfunksiyasi — (12 XaSto- 46,2%).
OQ-do virus mongali miokardit slamatlori
olmayan xastalords struktur gostaricilor normal
olmus, lakin piylonmo vo karbohidrat
mibadilosinin pozulmasi olanlarda SM-nin
diastolik disfunksiyast miisahido edilmisdir.
Beloliklo ©Q -da qaliq miokardit slamatlori olan
xastolordoki EXO dayisikliklori qaliq miokadit
olmayanlardan farglonmisdir. 1-ci nozarot
grupunda (NQ-1) 2-ci doracali piylonma va
karbohidrat mubadilo pozuntusu olan xastalords
SM-nin diastolik funksiyasi pozulmusdur. Bu
OQ-da miokardit slamatlori olmayan , lakin
piylonma  vo  karbohidrat ~ mibadilosi

tasvir
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pozgunlugu olan xastolorlo  borabsr sayda
isitrak¢ida rast galinmisdir: NQ-1-dos 30,5% (18
nafar), ©Q-do isa 31,7% (20 nofar). 2-ci nazarat
grupunda butlin gostaricilor fizioloji normada
olmusdur.

Birinci todgigatdan 6 ay sonra ©Q-da mio-
/perikardit olamoti olan xastolorin yarisinda (26
nofordon  13-U) mio-/perikardit olamatlori
tamamilo geri sorulmusdur. Noticadoa, struktur
doyisikliklor normaya qayitmis vo funksional
gostoricilor barpa olunmusdur. Belslikla, SQ-
nin genislonmasi olan 3 Xastods, diffuz
hipokineziyast olan 4 xostado vo diastolik
disfunksiyasi olan 6 xoStodo gOstoricilor
normallagmigdir.

OQ-da (26 xostadon 13-0) ovvalcadon galict
mio-/perikardit slamatlori olanlarda 6 ay sonra
ovazlayici fibrozun (OF) ilkin olamatlori
askarlanmigdir. Bu, sol madaciyin global vo
lokal hipokineziyasi, eloco do diastolik
disfunksiyasi ilo miisayiot edilmis vo SM-nin
struktur va funksional gostaricilarinds iralilayan
doyisikliklora sobab olmusdur. ©Q-da mio-
/perikardit slamati olmayan digar 20 Xastado,
owallor geyd edilmis diastolik disfunksiya
doyismoz qalmigdir. NQ-1 ilo migayise
gOstormisdir ki, bu vaziyyatin 2sas Sobabi
piylonma  vo karbohidrat ~ miubadilasi
pozgunlugu olmusdur.

12 ay sonra ©Q-do Xxastalorin 19,1%-do (17
nofar)  ovvollor movcud olmayan SM
hipertrofiyas1 askar edilmisdir; 14,6%-do (13
nofor) SM-do fibroz zonalari, 9%-inds (8 nafar)
SQ genislonmasi, 21,3%-do (19 noafar) iso SM-
nin diastolik disfunksiyasi geyds alinmisdir. Bu
olamatlorin  oksariyyati fraksiyast
gorunmus  iirok  catigmazligimin  klinik

atim

simptomlari ilo miisayist olunmusdur.

Biomarkerlar

--:'_. Azarbaycan Tibb Universitetinin
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iltihab biomarkerlari (CRP, I1L-6) 40,4% (36)
Xastads yuksalmisdir; bu zaman CRP va IL-6
arasinda diiz korrelyasiya miigahids edilmisdir.
Tromboz biomarkerlarindan D-dimer,
fibrinogen vo trombin 25% (22 nofor),
NTproBNP 10,1% (9 nofor), TnT 20,2% (18
nofar), MMP-9 isa 28% (25 nofor) Xastods
yuksalmisdir.

Nozarot qruplarinda, CRP vo IL-6 istisna
olmagla, batun goéstericilor normal haddo
olmusdur. 1-ci nozarot qrupunda iltihab
biomarkerlari 2-ci nozarat qrupu ilo miigayisado
ohomiyyatli dorocods yuksok, lakin osas
qrupdaki doyarlordan asagi olmusdur.

6 ay sonra OQ-0o ovvalco ylksolmis
NTproBNP normaya qayitmigdir. CRP-nin
ortalama  doyori baslangic  doayari ilo
mugayisedo azalmigdir, lakin 19% (17 xosto)
Xostodo yilksok qalmaga davam etmisdir.
Tromboz biomarkerlarinda ohamiyyatli
doyisiklik miisahido olunmamisdir.

12 ay sonra ©Q-do bitln xostolordo CRP
normallasmis  vo  nozarot qruplart ilo
miqayisado forglonmomisdir. Lakin yiksak
hossasliga malik CRP (hsCRP)
gOstormisdir ki, SARS-CoV-2 ila oavvalca
yoluxmus qrupda hsCRP soviyyasi ylksok
olmusdur. IL-6 Umumi olarag qgrupda
ohomiyyatli dorocods azalma gostormisdir.
Baslangicda yiiksok TnT olan xastalords onun
Saviyyasi 33%-ds (6 nafar) azalmis, 67%-do (12
nofar) iso yuksok galmaga davam etmisdir. Bu
xastalarda sol modacik disfunksiyasi miigahido
edilmigdir. Endotelin-1-in konsentrasiyasi qrup
Uzra Umumi olaraq doyismomis, nazarat qrupu
ilo mugayisads yiksalmisdir. 12 ay sonra OQ-
do MMP-9 soviyyasi baslangic doayari ilo
milqayisads ylksalmisdir.

Goriintillamo metodlar: arasinda slaqs -

analizi

U-MRT, sagalma dévriinden 3 aydan ¢ox vaxt
kecmis xostolordo miokardda qalan subklinik
iltihab1 agkar etmokdo exokardiografiya ilo
miiqayisodo daha yiiksok informativlik niimayis

2-Ci nozarot grupunun gostoricilari
populyasiyanin  normasi  olaraq  geyds
alimmigdir. Baglangicda osas qrupda (9Q)
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etdirmisdir. 12 ay sonra U-MRT noticalorino
osason miokardda fibroz zonalar1 (FZ) askar
edilmis xostolorin bir gisminde ExoKQ ils
homin seqmentlorde sol madaciyin yigilma
qabiliyyatinin pozulmasi miisahido edilmisgdir.

Gorunttuloma metodlart vo  biomarkerlar

arasindaki alago -

U-MRT naticalori ilo arasdirilmis biomarkerlor
arasinda olago muoyyoan edilmisdir. CRP vo IL-
6 soviyyalori tam sorulmamig  miokardit
hallarinda  yiiksolmis, MMP-9 iso IF wvo
ovazedici fibrozu OF olan Xxostolords yiiksok
olmusdur. I0-niin Ustiinliyu ilo gedon miokard
iltthabt CRP vo IL-6-nin qrupun ortalama
dayarinin shamiyyatli daracads yiiksak olmasi
ilo miisayiot olunmusdur. IF zamam isa koskin
faza ziilallarinin yiiksok Saviyyalori miisahido
edilmomis, lakin proliferativ  proseslorin
artmasi, MMP-9-un yiiksalmasi ilo xarakterizo
edilmisdir. Miokarditin tam  gerilomoadiyi
morhalada bu ziilalin saviyyasinds izlonilon (¢
dofoya godor artim, avazlayici fibrozun yuksak
ehtimalla inkisafini prognozlasdirmisdir
(OR=2,5; CI 1,9-3,7; p=0,025).

Qaliq iltihab sol qulagcigin (SQ) dilatasiyasi,
SM sistolik vo diastolik disfunksiyas1 ilo
olagoalondirilmigdir. Bu xostalords  diastolik
disfunksiya yalniz 1-Ci nazarat qrupu ilo oxsar
xarakterds olmus vo bu asasen, piylonma va
karbohidrat mibadilosi pozgunlugu olan
soxslordo miisahido edilmisdir. 1-ci nozarat
grupunda biomarker profili osas grupdan
ohomiyyatli daracads forglonmisdir.

CRP va IL-6 soviyysalorino gOro oasas qrup
xostolori  kvartilloro  boliinmiisdiir.  Iltihab
biomarkerlori asagi kvartildo olan Xostalorda

exokardioqgrafiya gostoricilari, iltihab
biomarkerlari yuksalmayan xastalardan
forglonmomisdir.  lkinci  kvartildo  olan

xastalordo baglangicda miigahido edilon mio-
/perikardit olamatlori 6 ay arzinds tamamila yox
olmusdur. Ust iki kvartildo olan xostalorda iso 6
ay orzindo fibroz zonalari inkisaf etmisdir.

Azarbaycan Tibb Universitetinin
&/ Jurnal

Baslangicda yiiksolmis MMP-9 80% hassasligla
fibrozun inkisafin1 prognozlagdirmisdir.

12 ay sonra osas qrupda sol modacikds
hipertrofiya va/vo ya fibroz, sol qulagcigin
genislonmasi, SM-nin diastolik disfunksiyasi,
qorunmus {irok c¢atismazligi olamatlori olan
xastolor muioyyan edilmisdir. Bu xastalords
klinik simptomlar miisahido edilmis vo
baslangicda epikardial yagin (2D echo), CRP,
IL-6 vo MMP-9-un soaviyyalorinin ylksok
olmasi diqgot ¢okmisdir.

Oyranilmis amillarin prognostik

giymatlondirilmasi

[ltihab, tromboz, proliferasiya vo endotel
disfunksiyas1 (ED) biomarkerlori, UDX risk
faktorlar1 vo goruntiilomo metodlarini (U-MRT
vo ExoKQ) daxil edon model qurulmusdur.
Noaticado, asagidaki kriteriyalarin
kombinasiyalari miiayyon edilmisdir:

Soyirici aritmiya riski LAVI > 28 ml/m?, 1L-6
> 3,5 pg/ml, NT-proBNP > 125 pg/ml,
piylonma/Karbohidrat mibadilasi pozgunlugu;

Acrterial hipertenziya riski -Piylonmo/KMP , ET-
1> 3,5 pg/ml;

Qorunmus atim fraksiyali iirok catismazligi
riski LGE+, MMP-9 > 300 pg/ml, NT-proBNP
> 125 pg/ml, Sol madacikds fibroz zonalarinin
SM hacminin > 10% olmasi ;

Kaskin koronar sindrom riski- Piylonma/KMP,
CRP > 15 mqg/l , IL-6 > 4,5 pg/ml, ET-1 > 3.5
pg/ml, D-dimer > 0,70 mkg/ml olmasi.

YEKUN

COVID-19-dan sonraki ilk 2-6 ayda gonclarin
Ucdo birinds miokardda qalicr iltihab alamatlari
izlonildi. COVID-19-dan sagaldiqdan sonra ii¢
aydan artiq vaxt kecdikds, miokardin virus
mansali iltihabinin  vizual markerlarinin
tosdiglonmasinde  U-MRT  ExoKQ ilo
miigayisads daha ylksak hassasliga malikdir.
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CRP vo IL-6 arasindaki birbasa korrelyasiya
olagesi SARS-CoV-2 torofindon  torodilmis
sistemik iltthabin immun mongoli oldugunu
gostorir. CRP-nin ilkin saviyyasinin xastanin 12
ay sonraki kliniki-funksional voaziyyati ilo
olagesi, onun COVID-19 keg¢irmis gonc
soxslords UDX-nin inkisafin1 prognozlasdirma
potensialini niimayis etdirir.  Bir il arzinds
miokardda bas veron struktur-funksional
doyisikliklor COVID-19-un siddstindon asili
deyil.

UDX olmayan gonc soxslords  immun
mexanizmlarin aktivlogsmasi 6n plana ¢ixir. Bu
mexanizmlor miokard ve damar endotelinds
davamli tosir edir ki, bunun naticasi olaraq 12
ay orzinds fibroz, hipertrofiya vo miokardin
sistolik vo diastolik disfunksiyasi yaranir.

Coxfaktorlu regression analiz metodu ils erkon
vizualizasiya alamatlorinin naticalorino asason
muayyon edilmisdir ki, (sol qulagcigin hacm
indeksi, LGE, sol madacik miokardinin kiitlo
indeksi, fibroz sahssi vo miokardda epikardial
yagin hocmi, sol madaciyin hipertrofiyasiz
gecikmis relaksasiyasi) endotel disfunksiyasi,
oksidlosdirici stres, proliferasiya va fibroz kimi
immun mexanizmlorin aktivlosmasi ils birlikda,
bir sira biomarkerlarin (TnT, CRP, IL-6, MMP-
9) ilkin yiiksok titrlari gonc yasda COVID-19
kegirmis soxslordo UDX-in baslangici ola bilor
vo onunla olagali voziyyatlor Gglin - moanfi
prognostik dayara malikdir.

Bu voaziyyatlorin inkisaf riski metabolizmasi
pozulmus soxslords daha yuksakdir.
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THE PROGNOSTIC ROLE OF PRECLINICAL MARKERS OF MYOCARDIAL AND
ENDOTHELIAL DAMAGE IN INDIVIDUALS RECOVERED FROM COVID-19

!Nagiyev Y.G., Abdulalimova Kh.R.

! Azerbaijan Medical University, Baku, Azerbaijan

2 Baku Medical Plaza

E-mail: khatira.abdulalimova@gmail.com

Abstract

The long-term effects of COVID-19 on the cardiovascular system (CVS) in young
individuals recovering in outpatient settings remain poorly investigated.
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Myocardial and vascular endothelial damage caused by the virus can be better
understood through the combined use of imaging techniques, such as cardiac
magnetic resonance imaging (CMR) and echocardiography (EchoCG), along
with the analysis of biomarkers indicative of this damage.

The study included individuals diagnosed in 2021 with mild to moderate SARS-
CoV-2 infection confirmed by PCR, as well as control groups with negative PCR
results for SARS-CoV-2. The study commenced during the first wave of the
coronavirus pandemic in Azerbaijan. Recruitment was conducted between April
and October 2021, with follow-ups continuing until June 2023. CMR imaging was
performed during the first and final visits of patients and control participants.
Other evaluations (EchoCG and blood sampling) were conducted at baseline and
at six-month intervals, totalling three assessments.

Residual myocardial inflammation was observed in one-third of young patients
within the first 2-6 months after COVID-19 infection. CMR was found to be
superior to EchoCG in detecting signs of viral myocarditis. A regression model
based on CVS risk factors, imaging techniques, and biomarkers enabled the
identification of negative prognostic factors in young individuals recovering from
COVID-19. The activation of endothelial dysfunction, oxidative stress, and
proliferation mechanisms increases the risk of cardiovascular diseases (CVD) and
related conditions in young COVID-19 survivors.

Key words: COVID-19, Cardiac MRI, Echocardiography, Endothelial
dysfunction, Inflammation and fibrosis biomarkers

[TPOTHOCTHUYECKA POJIb JOKIIMHUYECKNX MAPKEPOB
[TOBPEXAEHWA MUOKAPIHA 1 SHAOTEJIMA YV ITAHIMEHTOB,
BbI3ZIOPOBEBIIIMX OT COVID-19

'Hacues FO.T, 2A60yﬂwzumoea XP

Y Asepbaiioocancruii Meouyunckuii Yuusepcumem, baxy, Azepbatiosrcan
?Baku Medical Plaza

E-mail: khatira.abdulalimova@gmail.com

Pezrome

Jloneocpounsie dannvle 0 nocredcmeusx koponasupycrou oonesnu 2019 200a
(COVID-19) ons cepoya u cocyoos y MOR0ObIX AMOYIAMOPHLIX NAYUECHINOS
cKyouwl. Llennyro ungpopmayuio no smomy onpocy Modicem 0amv U3y aIu3ayus.
MUOKAPOA € NOMOWBIO MACHUMHO-PE30HAHCHOU momoepaguu cepoya (K-MPT) u
axoxkapouoepagus  (OxoKI) 6 couemanuu ¢ usyueHuem MOAEKYJISAPHLIX
buomMaprepos, NPUHUMAIOWUX YYaAcmue 8 Pearu3ayuu MexaHuzmMa n0BPeNCOeHUs.
SMUM BUPYCOM MUOKAPOA U COCYOUCO20 IHOOMETUAL.

B smo x nepcnexmusnoe uccineoosanue ¢ 2021 200y Oviiu 8xarOueHvl aUYA C
noomeepoicoennotl IIL[P neexoti u cpedneni msicecmu unghexyueti SARS-CoV-2,
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a makoice 8 Kauecmee KOHMPOs — JUYd ¢ NOOMBEPHCOEHHOU OMPUYAMENbHOU
I[P u ompuyamenwvhoii ceponocueri SARS-CoV-2.

Habop nayuenmos npoeoouics 6o epems nepeoui G0IHbL HAHOEMUU KOPOHABUPYCA
6 Azepbaiioorcane ¢ anpens no okmsaops 2021 2o0a. Habnroodenue nposoounocs no
uonb 2023 200a. K-MPT evinonnsinu Ha nepeoM U 3aKIHOUUMETbHOM
UCCTE008AMENbCKUX GUSUMAX NAYUEHMO08 U KOHmMponvhblx auy. OcmanbHule
uccneoosanuss  (OxoKIT u  3a60p  Kposu) GbLINOAHAIU HA  KAANCOOM
UCCe008ATNENTbCIMKOM GU3UME — UCXOOHO U 08AdHCObI, C UHMEPBATIoM 6 MecAayes.
B nepevie 2—-6 mec nocie COVID-19 y mpemu monoovix nayuenmos
HaOmodaemces ocmamounoe gocnanerue muoxkapoa. CMRI npesocxooum DxoKI”
10 4Y8CMEUMENTbHOCMU 8bIAGLEHUSL GU3YATLHBIX MAPKEPOS BUPYCHO20 BOCTIANEHUS]
muokapoa. Pezpeccuonnas mooenw, ocnosannas na gaxkmopax pucka CC3,
MEMOOAx GU3VANU3AYUU U OUOMAPKEPAX, NO360MULA 6bIAGUNMb HE2AMUBHbLE
npocHocmuyeckue hakmopul y Monoowlx aooet, evizooposesuux om COVID-19.
3anyck UMMYHHBIX MEXAHUIMO8 DHOOMENUANLHOU OUCHYHKYUU, OKUCTUMENTBHO2O0
cmpecca u nponugepayuu nogviuarom puck CC3 u c53aHHbIX ¢ HUMU COCMOSIHUT
y monodulx mooet, nepernecuux COVID-19.

Knwuesvie cnosa: COVID-19, MPT  cepoya,  Oxoxapouocpagus,
Onoomenuanvras oucgynxyus, buomaprepwi socnanenus u pudposa
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HMGB 1 GEN TOK NUKLEOTID VARIASIYALARININ
MOVCUDLUGUNUN AZORBAYCANLI
YENIDOGULANLARDA SEPSISIN INKISAFINDA
ROLU

Orucova P.O., Seyidbayova F.O.
Azarbaycan Tibb Universiteti, |1 Usag xastaliklori kafedrasi, Baki, Azarbaycan
E-mail: pusteeli@gmail.com

Xulasa

Coxsayli tadgigatlarin aparilmasina baxmayaraq neonatal sepsis halo do
neonatologiya va pediatrivanin aktual problemi kimi qalmaqgdadir. Belo ki, hala
do sepsisin erkon diagnostikast iiiin spesifik marker tapilmamisdir. Infeksiyanin
biitiin yenidogulanlarda sepsisia agirlagsmadigi malumdur va bu zaman meyedici
faktorlarin rolu asas sayilir. Xiisusilo, son dovrlarda patoloji proseslora takan
veran va modulyator rolunu oynayan gen polimorfizmlarinin dyranilmasi
aktualdir. Hal-hazirk: isin maQqsadi da iltihabi proseslorin modulyatoru rolunu
oynayan HMGBI ziilalim kodlasdiran genin nukleotid ardicilliginin neonatal
sepsisin inkisafindaki rolunu dyranmak olmusdur. 99 nofor yenidogulanlarin
analarimin  hamilolik vo dogus anamnezi, valideynlaorin qohumluq alagalari
arasdiriimis, HMGBI genindo tok nukleotid variasiyalarinin olmast va allel
Nazara alinmagla neonatal sepsisin inkisafinda rolu arasdirilmisdir. Neonatal
sepsisin inkisafinda anamnestik malumatlardan valideynlarin gohum olmasi 8,5
dofa (p=0,008) vo TNV-nin méveudlugu isa 2,5 dofa (p=0,04) neonatal sepsis
riskini artirmisdwr. SepSiSo siibhali 69 yenidogulanlar arasinda iso TNV
moveudlugu neonatal sepsisin inkigafini 5,6 dofa artirmigdr (p=0,04). Hazirki
todgigat naticasi neonatal sepsisin inkisafinda genetik polimorfizmlorin
ahamiyyatli oldugunu gostarmakla risk grupu yenidogulanlarimi miiayyan etmaya
imkan vermaklo yanasi, bu usaglarda patoloji prosesin idara edilmasinda yeni
tisullarin tapilmast va istifadasini talab edir.

Acar sozlar: neonatal sepsis, HMGB1 gen, Tak nukleotid variasiyasi

© ATUJ and The Author(s) 2023-2025. 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
Bl Azorbaycan Tibb Universitetinin were made. The images or other third party material in this article are included in the article’s Creative Commons licence, unless
: Jurnah 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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GIRIS:

Hor il toxminon 3000000-na goadar yenidogulan
sepsislo xastalonir [1], 2019-cu il malumatina
gora isa 375000-o godar sepsisdon 6lum geyd
edilmisdir[2].  Molekulyar  diagnostikada
iraliloyisloro baxmayarag, neonatal sepsisin
dizglin va vaxtinda diagnostikasi ¢atindir [3].
Neonatal sepsisin diagnostikasinda heg¢ bir
marker vo ya biomarkerlor kombinasiyasi
adekvat diagnostik daqgiglik gostormir. Sepsis
konkret bir orqanin xastaliyi olmadigindan vo
infeksiyaya qarsi orqanizmin sistem cavab
reaksiyasi ilo xarakterizo edildiyindon immun
cavab funksiyalar1 vo eyni zamanda mualica
moqgsadilo immun sistems tasir yollar1 todqiq
edilsa do, holo do spesifik diagnostik marker

taptlmamigdir.  Homginin,  sepsis  ciddi
hemodinamik pozulmalarla xarakterizo
edildiyindan toxumalarda perfuziyanin

azalmasi ciddi isemiya va hipoksiya sababindan
bas verir ki, bu zaman yaranan metabolik
pozulmalar prosesin agirhigini
muoyyonlosdirmis olur [4]. Bu baximdan son
dovrlar xastaliklorin patogenezinin 6yranilmasi,
vo patogenezin muixtalif marhalalorine tosir
etmoklo  xastaliklorin idaro edilmasi osas
mualica Usulu hesab edilir. Buna gora do immun
vo metabolik proseslorin  modulyatoru olan
HMGB1(yuksak harokatli qutu qrup) ziilalinin
Oyranilmasi shamiyyat kasb edir. HMGB 1 bir
sira xastaliklor do Xargong, travmatik sok va S.
xastaliklorin patogenizinds rolu Oyronilmisdir
[5,6]. HMGB 1 iltihaboni sitokinlor kimi
muxtalif immun hiceyralordan sintez olunur.
Bu sitokinlor artiq miqdarda ifraz olunduqda
toxuma zodolonmasi, c¢ox sayli organ
disfunksiyasi va gatismamazligina, hatta 6l1imo
sabab ola bilar [7].

HMGB1 geni 13-cu xromosomda yerloasir va
nukleotid ardicilligi tokaml prosesinds yuksok
doracado qorunmusdur.[8] HMGB1 HMG
ailasinin an ¢ox ekspressiya olunan névidir.[9]
HMGBL1 6zunin struktur domeni ilo DNT-ya
birlosorak transkripsiya, translyasiya vo DNT-ni

--:'_. Azarbaycan Tibb Universitetinin
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borpasina tosir gostorir. [10, 11] Effektiv
iltihabont sitokin kimi HMGB 1 miuxtalif
iltihabi xastaliklords asas rol oynayir. Xiisusilo,
sepsis modellorinds  vo sepsisli xastolorda
muiayyan edilmisdir ki, HMGB 1 sirkulasiyada
ohomiyyatli doracads yiksalir va sirkula edan
HMGB 1 soviyyasi Xostoliyin agirligt  vo
iltthabin agirhigr ilo pozitiv korrelyasiya edir
[12,13], hom¢inin HMGB 1-nin iltihab zamani
artmasi anemiya vo koqnitiv ¢atigsmazliga gotira
bilor va bu da neyro-iltihabi xiisusilo, sepsisdon
sagalan insanlar arasinda sinir sistemi iltihabi
ilo olagesi disiiniiliir [14], digar erkon faza
iltihaboni  markerlorlo  migayiss  edorkon
moasalon, TNF vo IL1B ilo migayiso etdikdo
HMGBI 8 saat sonra artmaga baslayir vo sonra
ohomiyyatli doaracads yiksalir vo HMGB 1
kliniki sepsisli xastolor {igiin genis bir klinik
pancara rolunu yaradir [15]. Sepsisin erkon
morhalslarinds artiq miqdarda iltihab miisahido
edildiyino g0rs orqan funksiyalarinin pozulmasi
bas verir, iltihab davam etdikdo iso daha agir
noticoloro sabab olur, organ c¢atismazligina
gotirib ¢ixarir. Terapevtik pancoro dovri tasir

etmoklo immun cavabin artiq doaracads
aktivlosmosinin ~ qargisint almaq  olar.
Todgigatlar gostarir ki, HMGB1-in

ekspersiyasini blok etmokls iltihabi xastaliklari,
mosalon: revmoartrit, artirit, miozit vo sistem
qirmizi qurd esonayinds iltihabi yiingiillogdira

bilor [16]. HMGB1-i hodof  g0tlron
todgigatlarda gostorilmisdir ki, HMGB 1-i
azaltmaq ilo  sepsis  olagali organ

zodalonmalarini da azaltmaq olar va bu xdsusils
ilo neytrofillorin bakteriyalart moahv etmok
gabiliyyatini artirmaq vo davamli iltihab1
azaltmaq yolu ilo bas wverir, sepsis olan
sicanlarda va septik sokdan sagalan xastolords
HMGB 1 neytrofillorin bakteriyalar1 6ldiirmok
gabiliyystini  azaltmigdir  belo ki, o0
bakteriyalarda neytrofil nikatinamidin neytrofil
nikatinamid dinukleotid oksidaza funksiyasini
yaratmagla tesir gOstormisdir [17]. Maraqlidir
ki, sican modellarinds abdominal sepsis zamani
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trombositar HMGB1 neytrofil aktivasiyasina
kdmok edir vo reaktiv oksigen mohsullarinin
generasiyasina sobob olur vo bu da
neytrofillorin bakteriyalart mohv etmasinds asas
rol oynayir [18]. Sistemik HMGB 1-in saviyyasi
sican sepsis modellarinda shomiyyatli doracada
yuksalir [19] vo lipopalisaxarid tasir etdikdon
sonra sicanlarda HMGB 1 saviyyasi 8 saatdan
sonra artir, 16-32 saatdan sonra Yylksok
Saviyyaya c¢atir. HMGB 1 saviyyasinin
sekresiyasinin gec artmasi sepsisli xoStolords
HMGBL1 antitellorinin istifado olunmasi {igiin
bir pancaro hesab olunur [20]. Toqdigatlar
gostorilmisdir ki, HMGB 1 ifrazinin azaldilmasi
sepsisdon oziyat cokon sicanlarda effektiv
olaraq yasama sansini artirmisdir [21].

--:'_. Azarbaycan Tibb Universitetinin
&/ Jurnal

Odabiyyat molumatlarina ssaslanarag HMGB1
ziillalimin sepsisin inkisafinda, gedisindo Vo
naticalorarin  formlagsmasinda rolunun boyiik
oldugunu demak olar. Biitiin yenidogulanlarda
infeksiyalasma oldugu halda belo sepsisin buttin
usaqlarda  inkisaf etmodiyini  diisiinsok,
meyledici genetik faktorun olmast
diistindiiricidiir. Bu  baximdan
inkisafinda genetik mutasiyalarin
polimorfizmlarinin  Gyranilmasi da
asas maasir istigamatlorindan biridir.

sepsisin
vo gen
tobabatin

Hal-hazirki todqigat isinin do osas moaqsadi
yenidogulanlarda HMGBI1  genindo  tok
nukleotid variasiyalarinin (TNV-single
nucleotid variation) mdvcudlugunun sepsisin
inkisafinda rolunu miiayyanlosdirmakdon ibarat
olmusdur.

TODQIQATIN MATERIAL VO

METODLARI:

Todqgiqata 99 yenidogulan colb edilmisdir.
Yenidogulanlarin ~ miiayinasi  Azarbaycan
Respublikasinin Perinatal markazinin

reanimasiya va intensiv terapiya sobasi, EImi-
Todqiqgat Pediatriya Institunun Reanimasiya vo
Intensiv.  Terapiya sobesin, Elmi-Todgigat
Mama-Ginekologiya Institutunun
Yenidogulanlar s6basinds aparilmigdir.

Todgigata daxil edilmo kriteriyalari-hestasiya
yasinin 34-42 hofto arasinda olmasi, Sepsise
slibha olmasi, sorti saglam yenidogulanlar;
Xaric edilmo kriteriyasi iso -hestasiya yasi 34
hoftadon kigik olan usaqglar, gorinen inkisaf
qusuru, anadangslma metobolik xastaliyi olan
usaglar olmusdur.

Usaqglarin hestasiya yast mean-37,34 hafto,
Standart meyletmo (SM)-1,63, 95% Etibarliliq
intervali (EI) asagi hodd (AH)-37,01, yuxar
hodd (YH)-37,7, kitlosi orta doyar- 3092 gram,
SM 4317, 95% EI Ah-3003, YH-3182
olmusdur. Sepsisa siibho olan usaqglar asasan

hoyatinin ilk sutkasinda intensiv terapiya

sObasina respirator distres diagnozu ilo daxil
olmuslar. Biitiin usaqlarda klinik, laborator
(sobaya daxil olan glnl rutin analizlor-ganin
Umumi analizi, koaqulogramma, CRP, ganin

bakterioloji muayinasi) va instrumental
muiayinalor  apartlmigdir.  Avropa  Tibb
Agentliyinin -~ (EMA-European  Medicine

Agency) sepsis diagnozu Ugln olan toyinatina
osaslanaraq on az1 2 klinik vo an az1 2 laborator
olamotin  olmasi ilo  sepsis  diagnozu
goyulmusdur. Bakterioloji miiayina naticalarinag
osason tosdiq edilmis sepsis vo klinik sepsis
diagnozu qoyulmusdur. Homginin epikriz
varagesinds olan molumatlarla yanasi, anadan
sorgu osasinda anamnestik ~ molumatlar
toplanmigdir. Yenidogulanlarda HMGB1 gen

ardiciligmin  toyini  G¢ln  periferik  gan
nimunasi 2 ml olmagla EDTA-Ii sinaq
siisolorino  gétiirilmisdiir.  Genetik  analiz

Azorbaycan Respublikast Dovlat Tohlukasizlik
Xidmotinin Harbi Tibbi bas Idarasinin Horbi
hospitalinin genetik laborotoriyasinda
aparilmigdir. Burada HMGB1 genin novbati
nasil ardicilliginin 6yranilmasi (next generetion
sequencing for HMGB1 whole gen
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sequencing)- hoyata kegirilmigdir. Bunun tiglin
ilkin olaraq genin ilkin nukleotid (primer)
sintezi, DNA va ilkin nukleotidlo PCR aparilmis
(nippon FastGene Optima HotStart Ready Mix
ils), daha sonra 0,2% Agarose jel ilo PCR bant
kontrollar1  edilmisdir ( MIDORI Green
Advance Agarose Tablet ilo). Illumini DNA
prep. kit ilo NGS kitabxanalar1 hazirlandigdan
sonra Novaseq 6000 NGS cihazinda oxutmalar
hoyata kegirilmisdir. ~ Analiz naticalori va
anamnestik molumatlar excel proqraminda
yigilmig vo kodlagdirlma aparildigdan sonra
Windows 10 sistemindo SPSS  statistik
paketinds islonmisdir. Bu zaman keyfiyyat
gostoricilorinin - gruplar  Gzro Chi  Square
codvalinds proporsiyasit toyin edilmis vo

@\ Azorbaycan Tibb Universitetinin
;-': Jurnah

migayisesi aparilmig, eyni zamanda statistik
ohomiyyatli gostaricilorin sepsisin inkisafinda
rolunu 0yronmoak Gctn ikili regressiya (binary
regression) usuli tatbiq edilmisdir.

NOTICOLOR VO MUZAKIROSI:

Valideynlorin qohumluq olagssi (var, yox),
Hamilaliyin say1 (1,2,3 vo daha ¢ox olmagla),
dogusun say1 (1,2,3 vo daha c¢ox olmagla),
hamilaliyin fosadli gedisi (var, yox), avvalki
hamilaliklordon dogulan usaqlarda oliimiin
olmasit (var, yox), mamaliq anamnezindo
diisiiklorin olmas1 vo HMGBI1 gen ardicilliginda
rast galinan TNV-larin olmasi (var, yox ) kimi
kodlasdirilmigdir. Almnan noaticalor cadvaldo
verilmigdir.

Cadval 1. Anamnestik malumatlarin qruplar iizra paylanmasi .

Kontrol, Sepsisa  siibhali,
N=30 n=69
FHA 14 (46,7%) | 50 (72,5%) v*=6,088, p=0,014
HS 1 9 (30%) 22 (31,9%) v*=0,190, p>0,05
2 7 (23,3%) 17 (26,1%)
3 14 (46,7%) | 29 (42,0%)
Qohumluqg 2 (6,7%) 12 (18,2%) v*=1,98, p>0,05
Dogusun say1 1 9 (30%) 30 (43,5%) v*=2,015,p>0,05
2 9 (30%) 20 (29%)
3 2 (40%) 19 (27,5%)
Owvalki hamilaliklordon olan va talof | 2 (6,7%) 4 (5,8%) ¥*=0,028, p>0,05
olan usaqlar
Anamnezds diistiklorin olmasi 2 (6,7%) 14 (20,3%) *=2,864, p>0,05
Evdo Xasto usagin olmasi 0 2 (2,9%) *=0,901, p>0,05
TNV1 yoxdur 20 (66,7%) | 46 (66,7%) v*=3,188, p>0,05
heteroziqot 10 (33,3%) | 17 (24,6%)
homozigot 0 6 (8,7%)
TNV2 yoxdur 21 (71%) 46 (66,7%) v*=2,872, p>0,05
heteroziqot 9 (30%) 17 (24,6%)
homozigot 0 6 (8,7%)
TNV3 yoxdur 19 (63,3%) | 47 (68,16%) v*=0,215, p>0,05
heteroziqot 11 (36,7%) | 22 (31,9%)
TNV4 yoxdur 27 (90%) 62 (91,2%) v*=0,035, p>0,05
heteroziqot 3 (10%) 6 (8,8%)
Orijinal Maqala Azarbaycan Tibb Universitetinin Jurnali 2025
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Qeyd: FHA-fasadlasmis hamilolik anamnezi, HS-hamilalik say:, TNV 1- rs3742305&CO0OSV58104338, TNV 2-
rs2249825, TNV 3-rs41376448, TNV 4-rs1060348 siwrasinda olan tok nukleotid variasiyast

Saglam vo sepsisa siibhali usaqlar anamnestik
molumatlarin paylanmasina yalniz fosalagmis
hamilaliyin olmasi goro statistik  durust
forglonmisdir. Belo ki, sepsisa siibhali olan
usaqlarin  analarmin  72,5%-do  hamilaliyin
fosadlagsmasi qeyd edilmisdir. Sepsiso siibhali
olan usaqglar dinamikada sepsisin inkisafina
gbro  sepsis vo sepsis olmayan qrup-

Pnevmoniya, Respirator Distres Sindromu
infeksiya ilo birgo geyd edilon usaqlar olmagqla
2 grupa ayrilmiglar. Sepsiso siibhali olan usaqglar
Uclin  anamnestik ~ molumatlarin  sepsisin
inkisafindaki rolunu aydinlasdirmaq maqsadilo
sans nisbati ilo yanasi, risk nisboti do toyin
edilmisdir.

Cadval 2. Sepsisa siibhali olan yenidogulanlarda anmantestik malumatlarin vo HMGB1 gen TNV

allellarinin paylanmast

Sepsis Sepsis
n=51 olmayan,n=18
FHA 34 (66,7%) 16 (88,9%) ¥*=3,293, p=0,07
HS 1 14 (27,5%) 8 (44,4%) *=2,408, p>0,05
2 13 (25,5%) 5 (27,8%)
3 24 (47,1%) 5 (27,8%)
gohumlug 12 (23,5%) 0 v*=5,127, p=0,024
Dogusun say1 1 18 (35,3%) 12 (66,7%) ¥*=5,332, p=0,07
2 17 (33,3%) 3(16,7%)
3 16 (31,4%) 3 (16,7%)
Owvalki hamilaliklardan olan va talof | 2 (6,7%) 4 (5,8%) ¥*=0,028, p>0,05
olan usaglar
Anamnezds diisiiklorin olmasi 2 (6,7%) 14 (20,3%) *=2,864, p>0,05
Evda Xxasto usagin olmasi 0 2 (2,9%) ¥*=0,901, p>0,05
TNV1 yoxdur 30 (58,8%) 16 (88,9%) ¥*=5,730, p=0,057
heteroziqot | 15 (88,2%) 2 (11,1%)
homozigot 6 (11,8%) 0
TNV2 yoxdur 30 (58,8%) 16 (88,9%) v*=5,730, p=0,057
heteroziqot | 15 (88,2%) 2 (11,1%)
homozigot 6 (11,8%) 0
TNV3 yoxdur 31 (60,8%) 16 (88,9%) v*=4,839, p=0,028
heteroziqot | 20 (39,2%) 2 (11,1%)
TNV4 yoxdur 46 (92,0%) 16 (88,9%) »*=0,159, p=0,690
heteroziqot | 4 (8%) 2 (11,1%)

Qeyd: FHA-fasadlasmis hamilolik anamnezi, HS-hamilalik say:, TNV 1- rs3742305&C0OSV58104338, TNV 2-
rs2249825, TNV 3-rs41376448, TNV 4-rs1060348 siwrasinda olan tok nukleotid variasiyast
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Gen ardicilliginin rs41376448 sirasinda
3 _prime_UTR_ oalava 1 nukleotid (insertion)
olmagla, sepsis olan usaqlarda heteroziqot
formada daha ¢ox geyd edilmisdir (p=0,028).
Digor siralarda olan doyisikliklori allelin
formasindan asili olmayaraq tosniflondirdikdo,
yoni, gen ardicilliginda doyisiklik var vo yox
deyo  qruplara ayirdigda  goririk ki,
rs3742305&C0OSV58104338 (intron variant,
TNV, modifier-doyisdirici ~ tosirdo  hgvsc
471+33G>C, y*>=5,412, p=0,02) va rs2249825
(intron variant, TNV, modifier-doyisdirici
tasirdo hgvsc -14-72C>G, y*=5,412, p=0,02)
siralarinda olan doyisiklik sepsisli usaglarda
Ustiinlik toskil etmisdir. Rs
3742305&C0OSV58104338 vo rs 2249825 SNV
do olan doyisiklik 22 yenidogulanda eynilo
olmus, yalmz bir korpads ikisindon biri
olmusdur.

Azarbaycan Tibb Universitetinin
&/ Jurnal

Hamilolik vo mamaliq anamnezinin Sepsisin
inkisafinda  prognostik  ohomiyyati  askar
edilmomis, gen  polimorfizmindon  iSo
rs3742305&C0OSV58104338 vo rs2249825 vo
rs41376448 SNV-lori arasinda korrelyasiya
oldugu ig¢iin Dbirindon istifado  etmoklo
hazirlanan modeldo rs1060348 SNV-nin
moveudlugu oshomiyyatli olmamisdir. Digar
TNV-lori daxil etmoklo model hazirladiqda
rs3742305&C0OSV58104338 TNV  daxil
edilmoklo yaratdigimiz model daha informativ
olmusdur. Bu TNV-nin olmasi (alleldon asili
olmayaraq) sepsisin olmasi riskini 5,6 dofo
artirmigdir. Modelin dizgunlik faizi 73,9%
olmus, Hoshmer vo Lemeshou testinin ehtimal
doyari p>0,05 olmusdur ki, buda modelin
reqressiya {igiin uygun oldugunu oks etdirir..
Coadval 3

Cadval 3. Sepsisa siibhali yenidogulanlarda rs3742305&COSV58104338 TNV-nin sepsisin
prognozunda rolunu aks etdiran regression ikili analizin naticasi

B S.E. Wald df Sig. Exp(B | 95% C.l.for EXP(B)
) Asagi Yuxari
hodd hodd
rs3742305& | 1,723 | 0,802 | 4,613 1 0,032 5.600 | 1.162 26.976
marhalo 1 | COSV58104
338 SNV
Sabit 0,629 | 0,310 | 4,123 1 0,042 1.875

Qeyd: B-koeffisient, S.E.-standart xata, Wald-test dayori, df (degree of freedom)-sarbastlik daracasi, Sig-ehtimal
dayari, Exp(B)-exponensial (ifsa edici) beta koeffisient, 95% CI Exp (B)-exponensial dayarin etibarliliq intervali

Eyni gostaricilarlo biitiin 99 usaqda saglam qrup
daxil olmagla sepsisin inkisafini prognoz edon
modeli addim-addim qurdugda valideynlarin

gohum va rs3742305&COSV58104338 SNV-
nin olmasi shomiyyatli olmusdur. Codval 4.

Cadval 4. 99 saglam va sepsisa siibhali yenidogulanda rs3742305&C0OSV58104338 SNV va
valideynlarin qohumluq alaqasinin sepsisin inkisafinda prognostik ahamiyyati

B S.E. Wald

95%C.I.for EXP(B)
Lower | Upper

df Sig. Exp(B)
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Morhala | rs3742305&C | 0,933 | 0,457 | 4,165 |1 0,041 2.543 1.038 6,232
1 0OSV5810433
8 SNV (1)
Qohumluq 2,138 |0807 |7012 |1 0,008 8.483 1.743 41,290
alaqgasi (1)
Constant 0,498 |[0,276 |3252 |1 0,071 0,608

Qeyd: "B-koeffisient, S.E.-standart xata, Wald-test dayari, df (degree of freedom)-sarbastlik daracasi, Sig-ehtimal
dayari, Exp(B)-exponensial (ifsa edici) beta koeffisient, 95% CI Exp (B)-exponensial dayarin etibarliliq intervali

Qohumlug olagosi ilo rs3742305&
COSV58104338 TNV arasinda korrelyasiya
geyd edilmomis va gohumlug slagasinin modela
daxil edilmasi modelin standart xotasina ciizi
tosir etmis, Nagelkerke R?-n1 0,039-dan 0,161-5
artirmigdir. Modelin Hoshmer vo Lemeshou
testi p> 0,05 -bu da modelin regressiya ugln
uygun oldugunu oks etdmisdir. Modelin
duzglnlik faizi 64,6% toskil etmisdir.

Umumiyyotlo,messenger RNT-lorin (mRNA) 3’
translyasiya olunmayan bolgslori (3' UTR)
MRNT-nin lokalizasiyasi, mRNT sabitliyi vo

torcimo  kimi  mRNT  osasli  proseslori
tonzimlomokdo Onomli rol oynayir. Eyni
zamanda, 3’ UTR zilal-zillal qarsiligh

tasirlorini (PPI) qurma gabiliyyatina malikdir vo
bu vasito ilo kodlanmig genetik molumati
ziilallara c¢atdira bilir. Bu funksiyanin, ziilal
kompleksinin formalagmasi ) ya
posttranslational modifikasiyalar daxil olmagla,
muxtolif zllal xdsusiyyatlorini tonzimladiyi
moalumdur; eyni zamanda, zilal
konformasiyalarinda doyisiklikloro do sobob
olmas1 gozlonilir. Buna osasen, 3’ UTR
vasitogiliyi ilo malumat 6tirilmasi amin tursusu
ardicilliginda kodlagdirilmayan ziilal
xtisusiyyatlorini tonzimloys bilor. Intronlar iso
kodlagdirmayan nukleotid ardicilliglart kimi
gobul  edilir.  Splicing RNT
transkriptinin bazi hissalori (intronlar) ¢ixarilir,
digor hissoalor (ekzonlar) iso kodlagdirict RNT-
lorin (mRNT, rRNT va tRNT) formalagmasinda
birlosdirilir. Homginin, kodlagdirmayan RNT
genlari ds intronik hissolorin bir hissesidir. Orta
hesabla, insan genindo 7,8 intron vo 8,8 ekzon

zamani

movcuddur. Tok nukleotid polimorfizmlori
(SNP-lar) insan geninin miixtalif mévqelarinda,
promotorlarda, ekzonlarin vo intronlarin
doyison bolgolorindo, terminatorlarda, homginin
UTR-lordo (5'- vo 3'- torclimo olunmayan
bolgolor) mdévcuddur. Buna goro do, bir ¢ox
xostoliklor miixtolif mexanizmlor vasitosilo
SNP-larla slagalandirilmisdir. [22].

Genomla genis olagoli todgiqatlara godor
(GWAYS) genetik variantlar va insan xastaliklori
arasinda alagoni Oyronmok (glin asasan genin
protein kodlasdiran regionunda geyri -Sin onim
tok nukleotid variantla fokuslanmisdilar.Sonra
Next generation sequencing insan geninds
kodlagdirmayan variantlar1 da askar etdi.
Xastolik dasiyicilart vo YA Xastaliklo olagali
variantlarin coxu (88%) GWAS-da
kodlagdirmayan regionlarla slagsli olmusdur
(43% inotron, 43% intergenik)intergenik TNV
xromatin vaziyyatina tasir etmokls vo promotor
vo ya guclondirici -olageli aktivliysa tosir
etmoklo gen ekspressiyasinin modulyasiya edir,

intron TNV osason MRNT-do ayrilmani
(splicing) dizrequlyasiya etmoaklo bioloji
aktivliyi ~ tonzimlayir. GWAS-da 20000

xastaliya sobab olan iTNV-lar ayrilma prosesino
tosir etmoyi sadoalosdirilmis vo bu patoloji
vaziyyst osasenayrilma-birlosma sorhaddinds
yerlosmisdir. Todgigatda gOstorilmisdir ki,
xastaliya  sobob-i TNV-lor  alternativ
parcalanmaya tosir edir, gorunan genom
regionlarinda lokalizo edir vo funksional
domain-kodlasdiran eksonla alagolonir. [23]
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HMGBI1 DNT bagli nuklear faktor modulyasiya
edon transkripsiya va shomiyyatli sitokin olub,
infeksiya vo qeyri-infeksiyon iltihab zamani-
autoimmun, kanser, treavma Vo isemiya
reperfuziyon zodolonmo cavab reaksiyasinda
istirak edir. Eyni zamanda ribosomlarin
biogenezini tonzimlayir. Homginin apoptoz
proseslorindo  osteoklast  differensasiyasi,
transkripsiyanin tonziminda, genin
transkriosiyasini selektiv tosviq edir. Kritik
xosto olan sepsisli vo SIRS-li xostalordo
HMGB1 gen polimorfizminin shomiyyati
todqgiqatlarda verilmisdir. [24]

Beloliklo, bizim todgiqat isinin naticasine
asason HMGBL1 geninds allel formasindan asili
olmayaraq tok nukleotid variasiyasinin olmasi
sepsisin inkisafina tosir gostarmoklo, yeni
todgiqatlarin istigamotini muoyyanlosdirmoaya
imkan verir. Belo ki, bu zaman zilal
funksiyasindaki doyisikliklor sepsisin inkisafina
sorait yaradan metabolik pozulmalara sobab ola
bilor ki, sepsisin dnlonmasinds vo ya klinik
gedisin prognozlasdirilmasinda yeni
tadqiqatilarin aparilmasina asas yaradir.

TOSOKKURLOR:

Todqgigat isinin materiallarinin toplanmasina
sorait yaratdig1 li¢lin Azorbaycan Respublikasi
Sohiyys Nazirliyi Kubra Faracova adina Elmi-
Todgiqat Pediatriya Institunun, Elmi-Todgigat
Mamalig-Genokoligiya Institutunun,
Respublika Perinatal morkazin rahborliyi va
omokdaslarina, genetik analizin aparilmasina
sorait yaratdigi tigtin DTX-nin Horbi Tibbi Bas
Idarosinin Horbi Hospitalinin  rohborliyi vo
genetik  laboratoriyasinin ~ rohborliyi  va
omokdaslarina dorin tosokkdr edirik.

Jlava malumatlar.

Minnatdarhgq.

N e Azarbaycan Tibb Universitetinin
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Bu moaqals milli saviyyads aparilmis aragdirma va tohlil
naticasindo orsoys golmisdir; hazirlanmasinda istirak
edon biitiin homkarlarimi togokkiir edirom.

Miialliflorin tohfalori.

Konsepsiya va dizayn, Malumatlarin alds edilmasi, tohlili
Vo ya tofsir, Olyazmanin tortibi, ©lyazmanin miithiim
intellektual mozmun Ugiin tongidi toftisi, Statistik tohlil,
Molumatlarin idaroedilmosi, Aragdirma, Oldo edilmis
dostok, maliyys vo nozarot: bitin muslliflor barabor
gaydada. Muslliflor yekun slyazmani oxuyub vo tasdiq
edib.

Maliyyslosdirma.

Moqalonin hazirlanmasi mogsadilo aparilan tohlil vo
aragdirmalar {iciin he¢ bir konar maliyys oldo
edilmomisdir. He¢ bir digor qurum vo ya sponsor
toskilatlararagdirmanin vo ya tadqiqatin vo ya tohlilin
dizayni1 vo aparilmasinda; molumatlarin toplanmasi, idara
edilmosi, tohlili, molumatlarin  tofsirinds, habelo
olyazmanin hazirlanmasi, nozardon Kegirilmasi vo ya
tosdiginds heg bir rola malik olmayib; slyazmanin nosro
togdim edilmosi haqqinda gararlarin verilmasinds istirak
etmomisdir.

Mbolumat vo materiallarin sl¢atanhgi.

Tohlil zamam istifado olunan vo/yaxud tohlil edilon
molumatlar (datalar) mislliflore vo ya jurnalin
redaksiyasina miiraciot etmokls olds edils bilor.

Boayannamolor.

Etik Komitonin icazasi vo malumath razihq.

Hor bir istirak¢idan yazili vo ya uygun olduqda sifahi
molumath  razihq almib. Etik  Komito (ATUJ,
Azarbaycan) bu tohlili tosdiq edib.

Nosr ii¢iin razihq.
Noazards tutulmur.

Maraqlarin toqqusmasi.
Miisllif(lor) her hansi maraqlarin toqqusmasini bayan
etmayiblor.

Miislliflors dair toforriiatlar.
1. Azarbaycan Tibb Universiteti, Baki, Azorbaycan.
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THE ROLE OF HIGH MOBILITY GROUP BOX 1 GENE SINGLE NUCLEOTIDE
VARIATIONS IN THE DEVELOPMENT OF SEPSIS IN AZERBAIJANI
NEWBORNS

Orujova P.A., Seyidbayeva F.O.
Azerbaijan Medical University, 2nd Children's Diseases department, , Baku, Azerbaijan
E-mail: pusteeli@gmail.com

Abstract

Despite numerous studies, neonatal sepsis remains a pressing issue in
neonatology and pediatrics. To date, no specific marker has been identified for
the early diagnosis of sepsis. It is known that infection does not lead to sepsis in
all newborns, and in such cases, the role of predisposing factors is considered
crucial. In particular, the study of genetic polymorphisms that trigger
pathological processes and act as modulators has become increasingly relevant
in recent years. The aim of the present study was to investigate the role of the
nucleotide sequence of the gene encoding the HMGBL protein, which serves as a
modulator of inflammatory processes, in the development of neonatal sepsis. The
pregnancy and delivery histories of 99 mothers of newborns, as well as the
parental consanguinity, were analyzed. Additionally, the presence of single
nucleotide variations (SNVs) in the HMGB1 gene and their alleles were examined
in the context of neonatal sepsis development.

It was found that parental consanguinity increased the risk of neonatal sepsis by
8.5 times (p=0.008), while the presence of SNVs increased the risk by 2.5 times
(p=0.04). Among 69 newborns suspected of sepsis, the presence of SNVs
increased the likelihood of neonatal sepsis development by 5.6 times (p=0.04).
The results of this study highlight the significance of genetic polymorphisms in
the development of neonatal sepsis. This not only facilitates the identification of
newborns at risk but also underscores the need to develop and implement new
approaches for managing the pathological process in these children.

Keys words: neonatal sepsis, HMGBL1 gen, single nucleotide variations
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POJIb OJJTHOHYKJIEOTUJITHBIX BAPUALMIM TEHA HMGB 1 B PABBUTUU
CEIICHCA Y A3BEPBAM[P)KAHCKIX HOBOPOXJEHHBIX

Opyooicosa I1.A., Ceudbexosa @.O.
Azepbaiiosicanckuii meouyunckuil yuugepcumem, xagpeopa ll Jlemcxux bonesneil, baky, Azepbatioscan
E-mail: pusteeli@gmail.com

Pe3rome

Hecmomps na muocouuciennvie uccie0o8anusl, HEOHAMANbHLIL CENncuc no-
npedicHeMy OCMAemcs aKmyauibHol npoOneMol HeoOHamono2uu u neouampuu.
Tak kax 00 cux nop He HallOeH CReyYuPUUeCKUll Mapkep 01 panHel OUdeHOCMUKU
cencuca. HM3eecmno, umo ungexyus y 6cex HOBOPOHCOCHHBIX He OCLOHCHAEMCS
Cencucom, u 6 Makux CIy4asx OCHOBHYIO pOb USPaiom npeopacnonazarujue
@akmopel. B uacmnocmu, 6 nocieonee 6peMs AKMYANbHbIM CMAHOBUMCS
u3yueHue  2eHemuyecKux — NOMUMOPDUIMOE,  KOmMOpble  UHUYUUPYIOM
namoao2udecKue npoyeccyl U uZparom poib Mooyaamopos. Lleavio nacmosuezo
UCCNe006aHUs AGNANOCH U3VHUEHUEe PONU HYKIEOMUOHOU NOCAe008AMeNbHOCMU
eena, kooupywwezo berox HMGBI, xomopblii evicmynaem MmoOYIsmopom
B0CHANUMETILHBIX NPOYECCO8, 8 PA3GUMUU HEOHAMATLHO20 CENCUCA.

Boiu  uccneoosanvl  anammues bepemennocmu u  pooos y 99 mamepeii
HOBOPOIICOCHHBIX, CMeneb pooCmea pooumerel, Hamuyue 00OHOHYKIeOMUOHbIX
sapuayuti (OHB) 6 cene HMGBI1, a maxoice ux anneneii 8 KOHmMeKcme pa3eumust
HEOHAMANbHO20 Cencucd. Ycmauoseieno, ymo Haiuyue poocmea Mexcoy
pooumenamu ygeiuvueaem puck pazeumus HeoHamaibho2o cencuca 6 8,5 pas
(p=0,008), a npucymcmeue OHB nogviuaem samom puck ¢ 2,5 paza (p=0,04).
Cpeou 69 HoeopodicoenHbIx ¢ nodospenuem Ha cencuc Haruuue OHB ygenruuugano
8EPOSIMHOCMb PA38UMUSL HEOHAMAIbHO20 cencuca 8 5,6 paza (p=0,04).
Pezynomamur  Hacmosiyeco  uccredoganus — NOKA3bIBAIOM  3HAYUMOCb
2eHeMmu4ecKux NoauMop@husMos 8 passumuu HeoHamanbHo2o cencuca. dmo He
MONLKO NO360JAem ONpeoeiums HOBOPOHCOEHHLIX U3 SPYRNbL PUCKA, HO U
mpebyem  pazpabomku U  GHeOPeHUs. HOBbIX  Memo008  YHPABIEHUs.
namono2uiecKumM npoyeccom y maxux oemetl.

Kntouesvre cnosa: neonamanvuwiii cencuc, HMGBL zen, oononyxneomuonwie
sapuayuu
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SIZOAFFEKTIV VO NEVROLOJi POZULMALAR
FONUNDA ZAHILIQ DOVRUNUN DEPRESSIYASI
OLAN QADINLARDA HAMILOLIYIN GEDISAT
XUSUSIYYOTLORI

Atamoglanova G.K., Oliyeva E.M., Osadov B.M., Osadova S.S., Qarasova M.A.
Azarbaycan Tibb Universiteti, | mamaliq va ginekologiya kafedrasi
E-mail: bir.mamalig.ginekolog@gmail.com

Xiilasa

Tadqgigatin magsadi - sizoaffektiv va nevroloji pozulmalar fonunda zahilg
dovriiniin  depressiyast  (ZDD) olan qadinlarda hamilaliyin gedisat
xtisusiyyatlorinin 6yranilmasi.

Moagsada uygun olaraq 22 miixtalif sizoaffektiv va nevroloji pozulmalar fonunda
zahilhg dovriiniin agir doaracali depressiyast olan gadinlarin xastalik tarixlori
tohlil edilmisdir. Zah qadinlarin orta yasi 25,74+1,1 (18-43) yas olmusdur.
Sizoaffektiv va nevroloji pozulmalar fonunda ZDD olan hamilalorin 100%-do
xroniki stress sindromu, 100%-d> hamilalik miiddatinda tez-tez yaranan
yorgunluq hissi, 90,9%-do hamilalik miiddatinda generaliza olunmug hayacan
hissi, 81,8%-da doliin saglamligy ilo bagh qorxu hissi, 77,3%- doa panik ataklar,
68,2%-do yuxusuzlug, 59,1%-do vaxtindan avval dogus tohliikasi, 54,5%-do
qorxulu  diigiik, 50%-do digqat yaymmiqhigi olmugdur. Aparilan  tadqigat
naticasinda miiayyan edilib ki, anamnezinds sizoaffektiv ve nevroloji
pozulmalart olan qadinlara ZDD-nin yiiksak risk amilidir.

Acar sozlar: Sizoaffektiv pozulmalar, dissosiativ  konversion pozulmalar,
somatoform nevrotik pozulmalar, zahiliq dovriiniin depressiyasi

GIRIS,
veran epizodik psixi pozulmalar sizoaffektiv

Umiimdiinya xastoliklor tosnifatinagbro bir pozulmalar adlanir. Bu tutmalar na sizofreniya,

ne¢o glin miiddstindo eyni zamanda sizofrenik
vo affektiv simptomatika ilo 6ziinii biruzo

no do manyakal depressiv pozulmalarin
kriteriyalarina aid deyil [1,2].

© ATUJ and The Author(s) 2023-2025. 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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Qeyd etmok lazimdir ki, bu gilino qodor
sizoaffektiv pozulmalarin (SAP)
epidemiologiyasi, etiologiyasi, gedisat

xtisusiyyotlori, miualicasi haqqinda  elmi
molumatlar azdir vo tors miitonasibdir. Bu giino
godor sizoaffektiv pozulmalar1 sizofreniya vo
bipolyar pozulmalardan ayr1 olan miistoqil
diagnostik vahid kimi gobul etmok haqqinda
miizakiralor gedir [2].

Sizoaffektiv
halliisinasiya,
qabiliyyatinin ~ pozulmasi  kimi  psixotik
simptomlarla, depressiv. vo ya manyakal
epizodlarla affektiv simptomlarin
kombinasiyasi ilo 6ziinii biruzs verir [3,4].

klinikas1

diistinmo

pozulmalarin
sayiqlama,

Aparilan todqgiqatlara osason miioyyon edilib ki,
sizoaffektiv pristuplarin inkisafinda stress amili
miithiim shomiyyat kosb edir. Eyni zamanda bu
psixi patologiyanin asasinda ¢oxsayli genetik
doyisikliklor durur [5,6,7,8].

Odobiyyat molumatlarina goro sizoaffektiv
(SAP) pozulmalarin tezliyi 0,5-0,8% arasinda
toraddiid edir [3,9,10]. Bozi inkisaf etmis
Avropa Olkelorinde bu gostorici  16-19%-9
gador catir [4,11].

Miiasir sgoraitindo XBT-10-nun “sizofreniya,
sizotipik, sayiqlama pozulmalar1” bolmasindo

Azarbaycan Tibb Universitetinin
& Jurnal

miistaqil olaraq “sizoaffektiv pozulmalar” qeyd
edilir (F-25). Tosnifata goro SAP manyakal (F-
25.0), depressiv (F-25.1) va qarisiq (F-25.2)
tiplora boliindir.

boopos E.I'. u coasr. [11] todqgigatlarina gora
sizoaffektiv pozulmalarin depressiv
variantinin rastgolmo tezliyi 47,9%-dir. Elmi
todqgiqatlara osason depressiv  SAP agirliq
dorocosine goro yiingiil, miilayim vo agir
daracalara boliiniir. Yiingiil doracali depressiv
epizodlarin rastgolmo tezliyi — 16,6%, mulayim
— 8,8%, agir depressiv epizodlar iso - 12,5%
geyd edilir. Klinikada 10,4%-do depressiv
epizodlarin subdiagnostik olamatlori miisahido
edilir. SAP oksor hallarda qadinlarda rast
golinir [11,12].

Qeyd etmok lazimdir ki, SAP fonunda ZDD
olan gadinlarda hamilaliyin gedisat
xUisusiyyotlori Oyronilmoyib. Problemin
aktualligin1 nozoro alaraq hazirki todqigatin
magsadi tayin edilib.

TODQIQATIN MBQSODI.

Sizoaffektiv vo nevroloji pozulmalar fonunda
ZDD olan qadinlarda hamilsliyin  gedisat
xlisusiyyatlori.

Kliniki material vo miiayino metodlari.

Magsads uygun olaraq 22 miixtalif sizoaffektiv
pozulmalar fonunda ZD-nin agir doracali
depressiyasi olan gadinlarin xostoalik tarixlori

tohlil edilmisdir. Qadinlar 3 sayli sohor klinik
xostoxanasinin psixiatriya sobosindo miialica
aliblar vo onlarin  xostolik tarixlori tohlil
edilmisdir. Zah1 qadinlarin orta yas1 25,74+1,1
(18-43)  yas olmusdur.  Retrospektiv
miayinoys goro zah1i qadinlarin  somatik
anamnezi  Oyronilmisdir. Alinan naticalor
codvalds togdim edilmisdir.
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Cadval 1. Zahihgq dovriindo SAP pozulmalar fonunda zahiliq dovriiniin
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qadinlarda somatik xastaliklorin tezliyi (retrospektiv materiala gora)

depressiyast olan

Xastoliklor Mit. | % Xastoaliklor Mit. | %
Qizilca 10 8,7 Anemiya 11 9,6
Sugicayi 7 6,1 Hiperasid gastrit 16 13,9
Moxmarak 13 11,3 | Sizoaffektiv pozulmalar 6 5,2
KRVI 20 17,4 | Sizofreniya (miixtolif forma) 6 5,2
Copgozlik 1 0,9 Dissosiativ konversion pozuntu | 4 3,5
Appendisit appendektomiya 1 0,9 Somatoform nevrotik pozuntular | 2 1,7
AIDS 1 0,9 Epilepsiya 4 3,5
Alabazok doamrov 1 0,9 Travmalar (basbeyin travmsi) 2 1,7
Toksiki allergik dermatit 1 0,9

Xroniki tonzillit, tonzilloektomiya | 7 6,1

Xroniki xoleosistit 2 1,7

Qeyd: 1. 100% - kecirilon xastaliklorin iimumi sayr 2. KRVI — kaskin respirator virus infeksiyast

Cadvaldon goriindiiyii kimi, psixiki pozulmalar
fonunda agir doracoli depressiya olan zahi
gadinlarda 26,1% tezliklo usaq infeksion
xostoliklor, 17.4% - tezliklo KRVI, 13,9%
tezliklo hiperosid qastrit, 15,6% tezliklo psixiki
xostoliklor geyd olunur, o climlodon sizofrenik
pozulmalar  5,2% tezliklo, dissosiativ
konversion pozulmalar 3,2%, sizofreniyanin
miixtolif formalart 5,2%, epilepsiya 3,5%
tezliklo somatoform nevrotik pozuntular 1,7%
tezliklo geyd edilir.

Alinan noticolor statistik islomoys moruz
qalmigdir. Qrup  gostericilori  variasiya
sirasinda yerlosdirilmisdir. Hor qrup {iciin
orta qiymet (M), orta qiymotin orta
kvadratik meyli (A?), onun standart xotasi
(Se), eyni zamanda siralarin minimal (min)
vo maksimal (max) qiymotlori miioyyon
olunmugdur. Statistik islomo orta qiymaotin
parametrik vo  qeyri-parametrik  Usullarla
hesablanmas1  {ligiin  nozordo  tutulmus
“Statgraph”  proqrami  totbiq  etmokls
apartlmigdir.

TODQIQATIN NOTICOLOR VO
MUZAKIR®OSI.

Aparilan todqiqata 22 miixtolif sizoaffektiv
pozulmalar fonunda Baki sohori 3 sayl klinik
xostoxanasinin psixiatriya sobosindo miiayino
vo miialico alan qadinlarin xostolik tarixlori
tohlil edilmisdir. Bu gadinlarin anamnezi,
kecirdiklori xostaliklor, reproduktiv
funksiyanin xiisusiyyatlori, hazirki vo dogusun
gedisatt dyronilmisdir. Toyin edilmisdir ki, 22
xostonin 14-i (63,3%) ilk hamilolik 18-do iso
(36,4%) tokrar hamilalik olmusdur.

Retrospektiv todqiqatda daxil olan qadinlarin
anamnezini tohlil edoerkon miioyyon edimisdir
ki, 22 xostonin 6-da (27,3%) SAP, 6-da
(27,3%) miixtalif formal1 sizofreniya, 4-do
(18,2%) dissosiativ-konversion pozuntu, 2-da
(9,1%) somatik-nevrotik pozulmalar, 4-do
(18,2%) epilepsiya, 2-ds isa (9,1%) bas-beyin
travmalar1  fonunda  psixoloji  durumun
pozulmalar1 gqeyd edilmisdir.

Retrospektiv materiala miixtolif tezliklo rast
gaolon sizoaffektiv pozulmalar fonunda ZDD
olan daxil edilmisdir.

Bu qadinlarda hamilaliyin gedisat
xlisusiyyatlorino goro:
- Erkon toksikoz 6 (27,3%);

Orijinal Maqala

83

Azarbaycan Tibb Universitetinin Jurnali 2025




[ATUJ Jurnal Orijinal Maqgals |

- Qorxulu diistik 12 (54,5%);
Vaxtindan ovvol dogus tohliikasi 13

(59%);

- Doliin botndaxili xroniki hipoksiyas1 8
(36,3%);

- Normal yerloson ciftin vaxtindan avval
ayrilmasi 3 (13,6%);

- Preeklampsiya
daracali) 8 (36,3%);

- Epileptik  qicolmalar, antikonvulsiv
preparatlarin gobulu 4 (18,2%);

- Hamilolik miiddotindo doliin saglamligi
ilo bagli qorxu hissi 18 (81,8%);

- Panik ataklar 17(23,3%);

- Hamilolik  miiddetinds  generalizo
olunmus hayacan hissi 20 (90,9%);

- Xroniki stress voziyyati 22 (100%);

- Arada bir 6ziinii biruzo veran aqressiya
5 (22,7%);

- Aglaganliq 9 (40,9%);

- Yuxusuzlug 15 (68,2%);

- Hestasion hipertenziya 3 (13,6%);

- Hokim  torofindon  toyin  olunan
miialicoys siibho hissi 4 (18,2%);

- Simptomsuz bakteriuriya 6 (27,3%);

- Hestasion piolonefrit 3 (13,6%);

- Hamiloalik miiddstindo tez-tez yaranan
yorgunlugq hissi 22 (100%);

- Diqqgot yaymiqligi 11 (50%);

- Tormozlanma 5 (22,7%);

- Diistinco pozgunlugu 3 (13,6%);

- Epizodik olaraq gérmo va iybilms ilo
bagli halliisinasiyalar 2 (9,1%);

- Oslindo  olmayan hadisolorlo  bagh
sayiqlamalar 5 (22,7%);

- Pis xobor esitmo ehtimalinin qorxusu 7
(31,8%);

- Hipomaniya (yiingiil doracali maniya) 3
(13,6%).

(ylngiil vo  orta

Aparilan tadqiqat neticesinde toyin edilmisdir
ki, 22 sizoaffektiv pozulmalar fonunda ZDD
olan  qadmnlarin  hamilolik  miiddeatinds
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hamisinda xroniki stress sindromu (100%), tez-
tez yaranan yorgunluq hissi (100%) qeyd
edilmisdir.  Eyni zamanda 22 xostonin 20-do
(90,9%) generslizo olunmus hayacan hissi, 18-
do (81,8%) doliin saglamligr ilo bagli qorxu
hissi, 17-do (77,3%) panik ataklar, 15-do
(68,2%) yuxusuzluqg, 13-ds (59,1%) vaxtindan
ovval dogus tohliikosi, 12-do (54,5%) qorxulu
diisiik, 11-do (50%) diqget yaymilig1 tayin
edilmigdir.

Beloalikla, sizoaffektiv vo nevroloji pozulmalar
fonunda ZDD olan qadinlarda hamilslik
miiddotindo xroniki stress sindromu, tez-tez
yaranan yorgunluq hissi, generalizo olunmus
hoyocan hissi, doliin saglamligi ilo bagl qorxu
hissi, panik ataklar, yuxusuzlug, vaxtindan
ovval dogus tohliikasi, qorxulu distik, digqget
yayiniqlig1 tayin olmusdur.

Aparilan tadqiqat neticesinde toyin edilmigdir
ki, anamnezindo sizoaffektiv
ZDD-nin ehtimalini artirir vo yiiksok risk amili
kimi qiymetlondirilo bilor.

pozulmalari

9lavo molumatlar.

Minnatdarhgq.

Bu mogqalo milli saviyyade aparilmis arasdirma vo tohlil
noticosindo orsoys golmisdir; hazirlanmasinda istirak
edon biitiin homkarlarimi tosokkiir edirom.

Miialliflorin tohfalori.

Konsepsiya vo dizayn, Molumatlarin sldo edilmosi,
tohlili vo ya tofsir, ©lyazmanin tortibi, ©lyazmanin
mithim intellektual mozmun {igiin tonqidi toftisi,
Statistik tohlil, Molumatlarin idarsedilmosi, Arasdirma,
Oldo edilmis dostok, maliyys vo nozarat: biitiin
miolliflor barabor qaydada. Miolliflor yekun slyazmani
oxuyub va tosdiq edib.

Maliyyalosdirma.

Moqalonin hazirlanmasit mogsadilo aparilan tohlil vo
aragdirmalar Uiglin  he¢ bir konar maliyyo oldo
edilmomigdir. Heg¢ bir digor qurum vo ya sponsor
toskilatlararagdirmanin va ya todqiqatin va ya tohlilin
dizaynt vo aparilmasinda; molumatlarin toplanmasi,
idars edilmasi, tohlili, molumatlarin tofsirindo, habels
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olyazmanin hazirlanmasi, naozordon kegirilmosi vo ya
tosdiqindo heg bir rola malik olmayib; slyazmanin nosro
toqdim edilmosi haqqinda gorarlarin verilmasindo istirak
etmomisdir.

Mblumat vo materiallarin sl¢atanhgi.

Tohlil zamani istifado olunan vo/yaxud tohlil edilon
molumatlar (datalar) miiollifloro vo ya jurnalin
redaksiyasina miiraciot etmokls oldo edilo bilor.

Boayannamolar.

Etik Komitanin icazasi vo molumath razihq.

Hor bir istirak¢idan yazili vo ya uygun olduqda sifahi
molumathh  raziliq almb. Etik Komits (ATUJ,
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Azarbaycan) bu tahlili tosdiq edib.

Nosr ii¢iin razihq.
Nozardos tutulmur.

Maraqlarin toqqusmasi.
Miisllif(lor) her hansi maraqlarin toqqusmasini bayan
etmayiblor.

Miialliflora dair toforriiatlar.
1.  Azorbaycan Tibb  Universiteti, Baki,
Azorbaycan.

Gondorilib: 16 aprel 2025-ci il. Qabul edilib: 17 aprel
2025-ci il. Elektron nasr: 20 aprel 2025-ci il.
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OCOBEHHOCTHU TEUEHWA BEPEMEHHOCTU Y POAMJIBHULL C
TTOCJIEPOJIOBOM JIEITPECCUEN HA ®OHE IIN30ADPPEKTUBHBIX 1
HEBPOJIOTMYECKUX PACCTPOMCTB

Amamoenanosa I' K., Anuesa 3.M., Acados b.M., Acadosa LI, I'apauiosa M.A.

Aszepbationcanckuii Meouyunckuti Ynusepcumem, kagpeopa Axywepcmea u eunexonocuu 1
E-mail: bir.mamalig.ginekolog@gmail.com

Pe3rome

Ilposedeno pempocnexmusnoe ucciedosanue ucmopuil 6onesnu 22 poounbHuy ¢
nocnepooosoll denpeccuel, HAXOOAWUXCA HA JleYeHuu 6 NCUXUAMPUYECKOM
omoenenuu 3 kaunuveckou oOonvruywvl 2.baxy. Cpednutli 8o3pacm poourbHUYy
cocmasun 25,74%1,1 (18-43) zem.

Y 100% poounvruy ¢ I1J] na one wuzos3¢h@exmusHblx u He8posI0SULeCKUX
PACCmMpocme OMmMeYaemcs: Hamdue CUHOPOMA XPOHUUECKO20 Ccmpecca,
yemanocms. Y 90,9% bepemennvix Hanuuue wyscmea mpesoeu, y 81,8% cmpax
3a cocmosiHue 300poewbst naoda, vy 11,3% orcenwun naruvue nanuvecKux amax,
y 68,2% namuuue  beccomnuywvr, y  59,1%  yeposa npesicoespemennvix
pooos, v 54,5% yepoza evikudvuua, y 50% paccesunocms. Hccnedoeanue
NO360UNO GbIAGUMD, YMO HATUYUE 8 AHAMHE3e POJICEHUY WU30aApheKmusHbIX U
HeBPOI02UYECKUX ~PACCMPOUCE  SGIAEMC  (DAKMOPOM  BbICOKO20 — PUCKA
PA38UMUs NOCIEPOO0BOL Oenpeccuul.

Knwouesvie cnosa: wusoapgexmusnoe paccmpoicmeo, OuUCCoyuamusHbie
KOHBEPCUOHHbIE — PACCMPOLICMEd, comamopopmuble  HE@POAOSUYECKUE
paccmpoiicmea, nociepo0osas 0enpeccusl.

FEATURES OF PREGNANCY COURSE IN POSTPARTUM WOMEN WITH
POSTPARTUM DEPRESSION AGAINST THE BACKGROUND OF
SCHIZOAFFECTIVE AND NEUROLOGICAL DISORDERS

Atamoglanova G.K., Aliyeva E.M., Asadov B.M., Asadova Sh.Sh., Garashova M.A.
Azerbaijan Medical University, Department of Obstetrics and Gynecology |
E-mail: bir.mamalig.ginekolog@gmail.com

Abstract

Aim of study was the investigation of the course of pregnancy in postpartum
women with postpartum depression against the background of schizoaffective
and neurological disorders.

A retrospective study was conducted on the medical records of 22 postpartum
women with postpartum depression who were receiving treatment in the
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psychiatric department of the 3rd Clinical Hospital in Baku. The average age of
the women was 25.74+1.1 years (range: 18-43 years).

In 100% of postpartum women with depression on the background of
schizoaffective and neurological disorders, chronic stress syndrome and fatigue
were observed. Anxiety was present in 90.9% of cases, fear for the health of the
fetus in 81.8%, panic attacks in 77.3%, insomnia in 68.2%, risk of premature
birth in 59.1%, threat of miscarriage in 54.5%, and distraction in 50%. The
study revealed that a history of schizoaffective and neurological disorders in
postpartum women is a significant risk factor for developing postpartum
depression.

Keywords: Schizoaffective disorder, dissociative conversion disorders,
somatoform neurological disorders, postpartum depression.
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[ZONIAZIDO DAVAMLI AGCIYOR VOROMI OLAN
XOSTOLORIN MUXTOLIF MUALICO SXEMLORININ
EFFEKTIVLIY]

Bayramov R.I.
Azarbaycan Tibb Universiteti, Agciyar Xastaliklori kafedrasi
E-mail: rafig-bayramov@mail.ru

Xulasa

Magalada izoniazida davamii agciyar varami olan Xastalorin mixtalif kimyoavi
terapiya sxemlorinin effektivliyinin qiymatlondirilmasi  haqqinda malumat
verilmigdir. Miiayyan olunmusdur ki, miialicanin effektiviiyinin eyni olmasi ilo
izoniazida davamli agciyar varami olan Xastalarin qisa miiddatli dord komponentli
(inyeksiyasiz) miialico sxemi standart, bes komponentli (inyeksiya ilo) mualica
sxemi ilo mlgayisado 3-4 dofo ucuz basa golir. Kimyaterapiya rejimlarinin
effektivliyinin giymatlondirilmasi zamani intensiv miialico marhalasinin sonunda
(3 aydan sonra) | gqrupda 38/40 (95,0%) Xxastadoa, Il qrupda isa 35/36 (97,2%)
Xastada abasillogsma olmus, miialica kursu naticasinda | grupda 34/40 (85,0%),
Il grupda isa 31/36 (86,1%), p>0,05 Xastada dagilma bosluqlarinin baglanmast
muayyan edilmisdir.

Iki farqli rejimlo Hr-TB xastolorin miialicasinin naticalori arasinda statistik
cahatdan ahamiyyatli farqlor olmamusdir: effektiv natica | grupda 35/40 (87,5%),
Il grupdaisa 32/36 (88,9%), p>0,05 xastado qeyda alinib.

Belalikla, har iki grupda aparilan miialica rejimlarinin effektiviiyinin yaxin olmasi
hom tibbi, ham do iqtisadi somoaralilik baximindan bes komponentli miialico
rejiminin  dord komponentli, inyeksiyasiz miialica rejimi ilo avaz olunmasinin
magsadouygun oldugunu asaslandirir.

Agar sOzlar: agciyar varami, izoniazida davaml, miialica

© ATUJ and The Author(s) 2023-2025. 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
2 Azarbaycan Tibb Universitetinin were made. The images or other third party material in this article are included in the article’s Creative Commons licence, unless

Jurnal 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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GIRIS

Umumdunya Sohiyys Toskilatinin  (UST)
molumatina osason 2023-cl ildo diinyada
toxminan 10,8 milyon insan, o climlodan 6,0
milyon kisi, 3,6 milyon qadin vo 1,3 milyon
usaq voromlo xastalonmis, 1,25 milyon insan (o
climladen 161 000 IIV-li Xxosts) veromdan
dunyasini doyismisdir [1,3] . Belo ki, diinyada
yoluxucu  xostoliklordon  6lim  sobablori
arasinda birinciliyin ¢ il arzindos koronavirus
xastaliyi (COVID-19) ilo avoz olunmasindan
sonra, yena do vorom xastaliyi 6z “liderliyini”
borpa etmisdir [3,4]. O, homginin IiV-o
yoluxmus insanlar arasinda vo dormanlara
davamli toradicilor sababindan 6limlarin asas
sabobidir [1,2]. Varamin  multirezistent
formalar1  ictimai sohiyys Vo saglamligin
gorunmasi baximindan ciddi tohliks olaraq
qalir. 2023-cU ilds diinyada dormana davaml
varam Xastalarinin har 5 naforindan yalniz 2-nin
mualica gobul etmasi mumkin olub [3,4].

2030-cu ilo godor vorom epidemiyasina son
goymaq Birlogmis Millatlor Togkilatinin (BMT)
Dayanigh Inkisaf Moagsodlorinin  saglamliq
hadaflorindan biridir. 2023-cti ildo BMT-nin
Varam zra Yiksok Saviyyali Goriistinds 2027-
ci ilodok razilagdirilmis global hadofo nail
olmaq ucilin Varomin profilaktikasi,
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diagnostikasi, miialicosi Vo Xastalora xidmot
Ucln hor il 22 milyard ABS dollar1 lazimdir.
Gorindiyl Kimi hala do varom diinyada global
sosial-igtisadi  vo  tibbi  problem olaraq
qalmaqdadir [3,4].

Voramin mualicasinin ugursuzlugunun 2sas
sobablorindan biri do Xxastaliyi tdrodon M.
tuberculosis-in dormanlara rezistent
formalarimin  olmasidir.  Varom  aleyhina
dormanlara qars1 rezistentliyin ¢ox rast goalinan
formalarindan biri do asas Vveram oleyhina
darmanlardan biri olan izoniazidos rezistentliyin
olmasidir. Bu forma rifampisino qarsi qorunan
hossasliqla, UST torofindon ayrica qrupa
ayrilaraq izoniazido davamli varom (Hr-TB)
kimi geyd edilir. UST-1n molumatina gora, Hr-
TB diinyada yayilmasmma gora Vvorom
xastalarinin 5-11%-ni toskil edir.
Odobiyyatlarda Hr-TB haqqinda, onun miixtolif
kimyovi terapiya rejimlori vo davam etmos
middati, migayisasi haqqinda kifayast godor
molumat yoxdur.

TODQIQATIN MBQSHODI

davamli
muxtalif

Izoniazida
xastalorin
sxemlarinin
giymatlondirilmasidir.

agciyar voromi olan
Kimyovi  terapiya
effektivliyinin

MATERIALLAR VO METODLAR

Qarstya qoyulan vazifoni icra etmok Uglin 76
nofor izoniazido davamli agciyar vorami olan
Xasto Uzorinds tadgiqat aparilib. Onlardan 36
nofor (I grup) inyeksiya formasinda preparat
olmadan rifampisin, pirazinamid, etambutol va
moksifloksasin (dord komponentli inyeksiyasiz
sxem), galan 40 xoasto (I grup) iss standart
Kimyaterapiya rejimi ilo rifampisin,
pirazinamid, etambutol, moksifloksasin va
amikasin gobul etmisdir.  Butln Xxostalor

bakteriya ifraz edonlor olmusdur. Xastolords
mualiconin effektivliyi 5,5-6,5 ayliq kimyavi
terapiya (180+20 doza) osasinda
giymatlondirilmisdir. 1l qrupda olan xastalor 3
ay amikasin gobul etmis, galan miiddotdo per 0s
dord preparatla (rifampisin, pirazinamid,
etambutol vo moksifloksasin) mialicani davam
etdirmigdir. Miialiconin effektivlik meyarlar
mikobakteriya ifrazinin kasilmasinin tezliyi vo
vaxti, radioloji muayinalorlo agciyarlordoaki
destruktiv doyisikliklarin involyusiyasi
olmusdur. Naticolorin statistik tohlili Statistica
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6.0 program paketindon istifado etmoklo
aparilmigdir.  Qruplar  arasindaki  farqglor
Pirsonun 2 kriteriyasindan istifado etmoklo
muoyyon edilmisdir. Gostaricilor arasinda farq

p<0.05 oldugda statistik dirtst hesab
olunmusdur.
TODQIQAT NOTICOLORI

Hor iki qrupda kisilor Gstinlik toskil etmisdir:
| grupda — 34/40 (85%) xastalor, Il grupda —
27/36 (75%) Xxosta, (p>0,05). Xostolorin yas
torkibinin tohlili zaman1 hor iki grupda 30-39
yasda olan xoastolor UstlnlUk toskil etmisdir: 1
grupda —11/40 (27,5%) xasta, 1l grupda —10/36
(27,8%), (p>0,05). Bundan bir gadar az iss 40-
49 yas qrupunda xastolor olmusdur: I qrupda —
10/40 (25,0%) xasto, 1l grupda —8/36 (22,2%),
(p>0,05).

Hor iki qrupda infiltrativ agciyar vorami
ustinlik toskil etmisdir: I qrupda - 29/40
(72,5%) xoasts, Il grupda — 26/36 (72,2%),
(p>0,05); sopalonmis agciyar varomi muvafiq
olaraq 8/40 (20,0%) va 7/36 (19,4%), (p>0,05);
fibroz-kavernoz agciyar vorami iso mivafiq
olarag 3/40 (7,5%) vo 3/36 (8,3%) xXastada

= Azarbaycan Tibb Universitetinin
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(p>0,05) askar edilmisdir. Rentgenoloji
miayina  zamam  agciyar  toxumasinda
destruktiv doyisikliklar I grupda 30/40 (75,0%)
vo Il grupda iso 26/36 (72,2%) Xxostodo
(p>0,05) muoyyan edilmisdir. Diametri 2 Sm-o
godar olan dagilma bosluqlart 1 qrupda 17/30
(56,7%) xastada, Il grupda iss 15/26 (57,7%),
p>0,05; diametri 2-4 sm olan dagilma
bosluglar1 — muvafiq olaraq 8/30 (26,7%) vo
6/26-da (23,1%), p>0,05; 4 sm-don boyik
diametrli dagilma bosluglari iso muvafig olaraq
5/30 (16,6%) va 5/26 (19,2%) Xxastado miayyan
edilmisdir.

Hor iki grupda hom ilk dofo askar olunan
xastalor mioyyan edilmis: I qrupda — 25/40
(62,5%), Il qrupda — 23/36 (63,9%), hom do
owvallor 1 aydan cox mualico Qobul etmis
xastalor: | grupda 15/40 (37,5%), Il qrupda —
13/36 (36,1%), (p>0,05) olmusdur. Belaliklo,
hor iki qrupdaki xastalor arasinda cins, yas vo
klinik gostoricilor baximmindan ohamiyyatli
statistik  forglor yox idi ki, bu da mixtalif
kimyaterapiya  rejimlorinin -~ somoraliliyini
obyektiv gqiymatlondirmaya imkan verdi.

Cadval 1. Tadgiqat qruplar: iizra aparilan miialica zamani basil ifrazinin kasilmasi

Basil ifrazinin kasilmo muddoti I grup Il grup Py?
n=40 n=36
Mialiconin 1 aymin sonunda | abs. 32 29
basil ifraz1 kasilonlor % 80,0% 80,6% >0,05
95% DI 75,48-84,97 75,95-85,24
Mdualiconin 2 ayinin sonunda | abs. 36 33 >0,05
basil ifraz1 kasilonlor % 90,0% 91,7%
95% DI 84,97-95,89 85,06-96,68
Mialiconin 3 aymin sonunda | abs. 38 35 >0,05
basil ifraz1 kasilonlor % 95,0% 97,2%
95% DI 93,21-97,09 94,98-98,91
Mialiconin 3 aymin sonunda | abs. 2 1 >0,05
VMB (+) olanlar % 5,0% 2,8%
95% DI 4,72-5,28 2,78
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Kimyaterapiyanin effektivliyini
giymatlondirmok Ggln, kultural dsulla basil
ifrazetmanin kasilmasinin tezliyi vo vaxtinin
tohlili aparilmisdir (Cadval 1).

Codvaldon gorundiyd kimi har iki qrupda
bakteriya ifrazinin kosilmoasinin  tez liyiva
middsti arasinda statistik shamiyyatli forq
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yoxdur. Intensiv miialico marhoalasinin sonunda
(3 aydan sonra) I qrupda 38/40 (95,0%) xastado,
Il qrupda isa 35/36 (97,2%) xastads abasillosma
olmugdur. Buradan aydin olur ki, miialico
sxemina  intensiv mualica  marhalosinda
inyeksion preparatin (amikasin) alave edilmasi
mikobakteriya ifrazinin kasilmasinin tezliyina
ohamiyyatli tasir etmir.

Cadval 2. Tadgiqat qruplart iizra aparilan miialica zamanm agciyarlardaki dagilma bosluglarinin

baglanmas
Dagilma bosluglarinin baglanma miiddoti I qrup Il grup Py?
n=40 n=36

Mialiconin intensiv | abs. 12 11

marhalasinin (3 ay) sonunda % 30 30,5 >0,05
95% DI 24,75-35,86 23,97-36,12

Mualica kursunun sonunda abs. 34 31 >0,05

(180+20 doza) % 85,0 86,1
95% DI 76,32-93,84 76,98-94,26

Mualiconin sonunda destruktiv bosluglarin
baglanmasina  asasan Kimyaterapiya
rejimlarinin effektivliyinin giymatlondirilmasi
zamani I qrupda 34/40 (85,0%), II qrupda iso
31/36 (86,1%), p>0,05 xostodo dagilma
bosluglarinin baglanmasi1 miioyyon edilmisdir
(Cadval 2).

Iki forgli rejimlo Hr-TB Xostolorin miialicasinin
noticolori  arasinda  statistik  cohotdon
ohamiyyatli forglor olmamisdir: effektiv natico |

grupda 35/40 (87,5%), Il grupda iso 32/36
(88,9%), p>0,05 xastada geyds alinib (Sakil 1).

Bu xostalorin mualics bitdikdon sonraki iki illik
dispanser miisahidosi miioyyan
edilmigdir ki, I qrupda effektiv miialico olunan
xastalorda 2/35 (5,7%) xastads residiv olmus, 1
xaosto  mixtolif  soboblordon  diinyasini
doyismisdir. II qrupda effektiv miialico olunan
xastolordon 2/32-da (6,3%) residiv geyds
alinmis, 2 Xasto muxtalif sabablordon diinyasini
doyismisdir (p>0,05)

zamani

Sok. 1. Tadgiqat qruplart tizra aparilan miialicanin effektivliyi

T 87,5%

yd
0%
0w ¥

50% ?/
30% -

10%

88,9
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® | grup
= |l grup

Effektiv natice
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Hor iki qrupda aparilan miialica rejimlorinin
effektivliyinin yaxin olmasi hom tibbi, ham do
igtisadi ~ somaralilik baximmindan  bes
komponentli  mdaalico  rejiminin dord
komponentli, inyeksiyasiz miialica rejimi ilo
ovoz olunmasmin magsadsauygun oldugunu
osaslandirir. Dord komponentli, inyeksiyasiz
mualico rejiminin standart, inyeksiya daxil
edilmoklo bes preparatla aparilan miialicoya
nisboton daha ucuz basa golmasi (3-4 dofo),
homginin  Xastalor torafindon ozalo  daxili
inyeksiyalarin uzun miiddatli istifadssinin xos
qarsilanmamast vo bu Ssbabdon mualicays
sadigliyinin pozulmasina sobob olmasi da
nozardon qagmamalidir.

YEKUN

Belaliklo, hor iki qrupda aparilan miialico
rejimlorinin effektivliyinin yaxin olmasi ham
tibbi, ham do iqgtisadi samoaralilik baximindan
bes komponentli mialico rejiminin  dord
komponentli, inyeksiyasiz miialica rejimi ilo
ovoz olunmasmin magsadsauygun oldugunu
osaslandirir.

Jlavo malumatlar.
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naticosinda orsaye golmisdir; hazirlanmasinda istirak
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SOOEKTUBHOCTD PA3JIMYHBIX CXEM JIEHEHMA BOJIBHBIX
TYBEPKVYJIE30M JIETKMX, YCTOMUYMBEIM K U30HUA3UTY

baiipamos P.U.
Aszepbatioscancruti Meduyunckuil Ynusepcumem, Kagheopa Jlecounvie 60ne3nu
E-mail: rafig-bayramov@mail.ru

Pe3rome

Ipu 00UHAKOBOLL aghpexmuenocmu Jeyenus KPAmKoCpOuHast
YemvlpexXKOMNOHeHmuas  (De3uHbeKYyuoHHas) cxema  JedeHus  OOJbHbIX
myOepKyie30M JleeKux, YCmouuusviM K uzoHuazudy, ooxooumcs 6 3—4 pasza
deutegne CMaHOaApmMHOU NAMUKOMIOHEHMHOU (UHBEKYUOHHOLL) CXembl TeHeHUs..
Ilpu oyenxe spexmusHocmu pexcumos Xumuomepanuu, 8 KoHye ¢haszvl
UHmMeHCcUsHo20 nevenus (wepes 3 mecsaya) abacunuzayus nacmynuna y 38/40
(95,0%) 6onvuvix I epynnot u'y 35/36 (97,2%) 6onvuwix 1l epynnvl. 3axpvimue
noxocmetll pacnaoa 8 pesynvmame npPo8e0eHHO20 KypCa JleUeHus: OMMeUeHo )
34140 (85,0%) nayuenmos 6 I epynne u 'y 31/36 (86,1%) nayuenmos 6o Il 2pynne,
p>0,05.

Cmamucmuueckuy 3HAUUMbBIX PA3TUYULL MeNCOY Pe3yTbmamamil iedeHus: 00IbHbIX
Th-Hr no 08yMm pasiuuHbiM CXeMam He GbISGIEHO: IPPHeKmueHvle pe3yibmamsl
saghuxcuposanwvt y 35/40 (87,5%) nayuenmos ¢ I epynne u y 32/36 (88,9%)
nayuenmos 6o Il epynne, p>0,05.

Taxum obpazom, 00UHAKOBASL IPPEKMUBHOCHb CXeM IeYeHUs. 8 00eux pynnax
000CHO8bIBACH UENeCO0OPAZHOCTIL 3AMEHbL NAMUKOMNOHEHMHOU CXeMbl 1e4eHUs.
HA YembIPeXKOMNOHEHMHYIO Oe3UHbEeKYUOHHYIO CXeMy NedeHUsl KaK ¢ mMOouKu

3peHUss MeOUYUHCKOU, MAaK U IKOHOMUUECKOU dghexmugnocmu.

Knioueevle cnosa: mybepkynes neekux, yCmouuusocms K U30HUA3UOY, TedeHlue
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THE EFFECTIVENESS OF DIFFERENT TREATMENT REGIMENS IN PATIENTS
WITH ISONIAZID-RESISTANT PULMONARY TUBERCULOQOSIS

Bayramov R.1.
Azerbaijan Medical University, Department of Lung Diseases
E-mail: rafig-bayramov@mail.ru

Abstract

With the same treatment efficacy, a short-term four-component (nhon-injection)
treatment regimen for patients with isoniazid-resistant pulmonary tuberculosis is
3-4 times cheaper than a standard five-component (injection) treatment regimen.
When assessing the effectiveness of chemotherapy regimens, at the end of the
intensive treatment phase (after 3 months), abasilization occurred in 38/40
(95.0%) patients in group I and 35/36 (97.2%) patients in group 11, and as a result
of the treatment course, the closure of the decay of cavities was determined in
34/40 (85.0%) patients in group | and 31/36 (86.1%) patients in group 1, p>0.05.
There were no statistically significant differences between the results of the
treatment of Hr-TB patients with two different regimens: an effective result was
detected in 35/40 (87.5%) patients in group | and 32/36 (88.9%) patients in group
Il, p>0.05.

Thus, the similar effectiveness of the treatment regimens in both groups justifies
the feasibility of replacing the five-component treatment regimen with a four-
component, injection-free treatment regimen, both in terms of medical and
economic efficiency.

Keywords: pulmonary tuberculosis, isoniazid-resistant, treatment
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STAGED AUTOLOGOUS RECONSTRUCTION IN
ADVANCED STAGE BREAST CANCER: A CASE
REPORT

Cenk Yazkan, Elvin Tanriverdi
General Surgery Department, Mugla Sitki Kocman University, Mugla, Turkey
E-mail: cenkyazkan@mu.edu.tr

Abstract

Advanced stage breast cancer frequently requires a collaborative,
multidisciplinary treatment plan, including surgical intervention and
reconstructive procedures. Modified radical mastectomy (MRM), often used for
local tumor control, can significantly impact a patient's body image and
psychosocial well-being. This case report explores a complex scenario involving
progressive autologous breast reconstruction in a 44-year-old woman
diagnosed with invasive ductal carcinoma, extensive cutaneous involvement,
and bone metastasis. Following MRM, the initial reconstructive attempt using a
split-thickness skin graft failed due to graft necrosis. Subsequently, a second-
stage reconstruction employing a latissimus dorsi myocutaneous flap led to a
successful recovery, allowing the patient to continue adjuvant therapies without
delay. This case emphasizes the importance of individualized surgical strategies
and multidisciplinary coordination in reconstructing advanced-stage breast
cancer defects.

Keywords: Locally advanced breast cancer, autologous flap reconstruction,
modified radical mastectomy, latissimus dorsi flap, surgical oncology,
multidisciplinary management

INTRODUCTION necessitating comprehensive treatment plans—
especially in advanced stages (Bray et al.,

Breast cancer is among the most prevalent )
2018). One of the most widely adopted

malignancies affecting women globally,

© ATUJ and The Author(s) 2023-2025. 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
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y 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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surgical approaches for achieving local tumor
control in such cases is the modified radical
mastectomy (MRM). However, MRM often
results in the loss of one or both breasts, which
can contribute significantly to physical
discomfort and psychosocial distress (Al-
Ghazal et al., 2000; Pusic et al., 2007).To
mitigate these negative effects, reconstructive
surgery has become an essential part of post-
mastectomy care.

Several studies have highlighted its benefits in
enhancing quality of life and restoring body
image, particularly in younger or advanced-
stage patients (Pusic et al., 2007). In patients
who are expected to undergo radiotherapy or
chemotherapy, progressive  reconstruction
techniques are favored. These methods allow
flexibility in staging the reconstructive process
to accommodate the effects of adjuvant

3 . Azarbaycan Tibb Universitetinin
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therapies  (Kronowitz &  Mandujano,
2015).Autologous  reconstruction especially
using TRAM, DIEP, or latissimus dorsi flaps
has been widely adopted for its durability and
compatibility with radiation therapy (Manrique
et al., 2019). In particular, delayed or staged
reconstructions are strongly recommended for
patients undergoing post-mastectomy
radiotherapy, as they reduce the risk of
postoperative complications and improve
aesthetic results (Berry et al., 2010).In this case
report, we present a patient with locally
advanced breast cancer who underwent a
staged autologous breast reconstruction. The
report evaluates clinical outcomes,
complication profile, and patient satisfaction,
while referencing evidence-based approaches
from the current literature.

CASE PRESENTATION

A 44-year-old female patient presented with a
firm, immobile mass located near the areolar
region of the right breast. The lesion measured
approximately 3 cm in diameter. The patient
reported no significant personal or family
history of malignancy.Breast ultrasonography
revealed a suspicious 26 x 17 mm lesion at the
10-12 o’clock position, accompanied by skin
thickening and nipple retraction. The lesion
was categorized as BI-RADS 5, and an axillary
lymph node measuring 30 mm with cortical
thickening of 8 mm was also detected. Under
ultrasound guidance, tru-cut biopsies were
performed on both the primary mass and the

axillary lymph node.Histopathological
examination  confirmed invasive ductal
carcinoma in the right breast.

Immunohistochemical markers showed ER
positivity at 30%, PR positivity at 50%, HER2
negativity, and a Ki-67 index of 20%. The
axillary node was also confirmed as metastatic.
Staging with PET-CT revealed bone

metastases involving the sternum and L3
vertebra, with SUVmax values of 4.3 for the
primary lesion, 3.8 for the lymph node, and 3.7
for metastatic bone foci.The case was
presented at a multidisciplinary tumor board,
which recommended systemic therapy with
Letrozole, Ribociclib, Denosumab, and
Goserelin. Despite initial medical management,
the breast lesion progressed. Re-evaluation by
the tumor board resulted in a surgical plan
targeting the primary lesion. Preoperative
physical examination demonstrated extensive
skin involvement affecting all quadrants of the
right breast, including the nipple-areola
complex (Figure 1). MRI confirmed the
absence of chest wall invasion. Given the skin
infiltration, a wide local excision involving the
entire breast skin was planned. A right
modified radical mastectomy was performed
with the collaboration of general and plastic
surgery teams. In the same session, a split-
thickness skin graft was used for immediate
reconstruction (Figure 2). However, by the first
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postoperative week, signs of ischemia appeared
in the graft (Figure 3), which evolved into full-
thickness necrosis in subsequent days (Figure
4). Final pathology showed that 25 of 32
axillary lymph nodes were metastatic, and the

tumor extended to the pectoral muscle. Due to
the failure of the skin graft, a second-stage
reconstruction was performed using a

= i Azarbaycan Tibb Universitetinin
o ¢ Jurnal

latissimus dorsi myocutaneous flap, known for
its vascular reliability (Figure 5).

The patient recovered uneventfully from this
procedure and was referred for adjuvant
radiotherapy and systemic therapy. Written
informed consent was obtained from the
patient for publication of clinical details and
images.

Figure 1: Preoperative Image of the Right Brast

Figure 2: Postoperative Image of the Surgical Site Following Right Modified Radical Mastectomy
Encompassing the Entire Breast Skin
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Figure 3: Image of Widespread Ischemic Areas in the Graft.

Figure 4: Image of Widespread Necrotic Areas in the Graft.
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Figure 5: Image of the Surgical Site Following Autologous Breast Reconstruction with Latissimus Dorsi
Myocutaneous Flap.

DISCUSSION

Breast reconstruction following modified
radical mastectomy (MRM) in advanced-stage
breast cancer requires careful multidisciplinary
planning, balancing oncological safety with
reconstructive success. In this case, tumor
progression despite systemic treatment and the
presence of bone metastasis necessitated a
wide surgical excision, which directly
influenced the choice of reconstruction
method.The initial use of a split-thickness skin
graft, selected for immediate reconstruction,
was likely compromised by the patient’s
systemic therapy. The development of
ischemia and necrosis in the graft (Figures 3
and 4) underscores the detrimental impact of
chemotherapy on wound healing, particularly
in aggressive malignancies (Berry et al.,

2010).Several studies have reported that
implant-based  reconstructions  carry  an
increased risk of complications such as

capsular contracture, infection, and implant
loss when performed in patients receiving post-
mastectomy radiotherapy (Ho et al., 2012). In
contrast, autologous tissue reconstructions,

especially those using well-vascularized flaps,
are more resilient to radiation-related damage
and are therefore preferred in high-risk or
radiotherapy-bound patients (Kronowitz &
Mandujano, 2015).In the current case, the
latissimus dorsi myocutaneous flap (LDMF)
was selected for the  second-stage
reconstruction. This flap is known for its
consistent vascularity and adequate tissue
volume, making it particularly suitable for
covering large post-mastectomy defects
(Chang et al., 2012).

As shown in Figure 5, the flap resulted in
successful healing and volume restoration,
even in an irradiated and surgically traumatized
field.Another key advantage of this staged,
autologous approach was the uninterrupted
continuation of adjuvant therapies, which is
critical for patients with advanced disease
(Schaverien et al., 2018). The patient in this
case was able to proceed with both
radiotherapy and systemic chemotherapy
without delay, reflecting one of the major
clinical benefits of choosing staged autologous
reconstruction.Beyond  surgical outcomes,
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patient-centered goals such as body image,
sexual well-being, and overall quality of life
are significantly improved through breast
reconstruction. Instruments like the BREAST-
Q, which evaluate patient-reported outcomes,
have consistently shown higher satisfaction
rates in reconstructed patients compared to
those who undergo mastectomy alone (Pusic et
al., 2009; Eltahir et al., 2013). Nevertheless,
the cumulative burden of advanced cancer and
its treatments must be taken into account when
evaluating long-term psychosocial
benefits. This case thus reinforces the value of
personalized and flexible reconstruction
planning. It also highlights how
multidisciplinary coordination between
surgical oncology, plastic surgery, and
radiation oncology can reduce morbidity,
accommodate oncological requirements, and
ultimately improve patient satisfaction and
recovery.

CONCLUSION:

In patients requiring radiotherapy, autologous
tissue reconstruction offers a dependable
solution due to its ability to withstand radiation
effects and promote proper healing. This case
underscores the importance of a collaborative,

multidisciplinary approach that integrates
oncologic and reconstructive  expertise.
Tailoring surgical strategies to individual

patient conditions, especially in complex or
advanced-stage scenarios, is essential for
minimizing complications, maintaining
treatment continuity, and enhancing overall
outcomes.

The success of a staged, flexible approach
highlights the value of adapting reconstruction
plans in real-time to meet evolving clinical
needs.

: . Azarbaycan Tibb Universitetinin
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Jlava malumatlar.

Minnatdarhgq.

Bu mogqalo milli soviyyado aparilmig aragdirma va tohlil
noticosindo orsoyo golmisdir; hazirlanmasinda istirak
edon biitiin homkarlarimi tosokkiir edirom.

Miialliflorin tohfalori.

Konsepsiya va dizayn, Mslumatlarin slds edilmasi,
tohlili vo ya tofsir, Olyazmanimn tortibi, Olyazmanin
muhiim intellektual moazmun Gglin  tongidi  toftisi,
Statistik tohlil, Malumatlarin idaroedilmoasi, Arasdirma,
Oldo edilmis dostok, maliyys vo nozarst: bdtln
muslliflor barabar gaydada. Muslliflor yekun slyazmani
oxuyub vo tasdiq edib.

Maliyyslosdirma.
Mogalonin hazirlanmasi moqQsadilo aparilan tshlil vo
aragdirmalar {iclin he¢ bir konar maliyys oldo

edilmomisdir. He¢ bir digor qurum vo ya sponsor
toskilatlararagdirmanin vo ya tadqiqatin vo ya tohlilin
dizaynt vo aparilmasinda; molumatlarin toplanmasi,
idaro edilmosi, tohlili, molumatlarin tofsirinda, habelo
olyazmanin hazirlanmasi, nozardon Kkegirilmosi vo ya
tosdiginds heg bir rola malik olmayib; olyazmanin nagra
togdim edilmosi hagqinda gorarlarin verilmasinds istirak
etmomisdir.

Mbalumat vo materiallarin slgatanhgi.
Tohlil zamani istifado olunan va/yaxud tohlil edilon
molumatlar

(datalar) miollifloro vo ya jurnalin
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Xilasa

Iralilamis marhalali stid vazi xarcangi kompleks vo multidissiplinar yanasma
tolab edan bir xastalikdir. Bu hallarda carrahi mudaxila ilo yanasi, rekonstruktiv
prosedurlar da xdsusi ahamiyyat kasb edir. Sisin lokal nazarati Ucun tez-tez
totbiq edilon modifikasiya olunmus radikal mastektomiya (MRM) amaliyyati
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Xastanin badan imici va psixososial vaziyyatine moanfi tasir gostara bilor. Bu
magaloda invaziv duktal karsinoma, genis dori tutulmast vo stimiik metastazi
diagnozu qoyulmus 44 yash qadin xastodo moarhaloli autoloji sid vazi
rekonstruksiyasimin klinik gedisi tagdim olunur. Owalca tatbiq edilon dari grefti
(split-thickness skin graft) ilo rekonstruksiya nekroz sababila ugursuz olmusdur.
Tkinci marhalada latissimus dorsi mio-kutan flepindan istifada edilmis va uguriu
natica alda olunmusdur. Naticada Xasto adjuvant terapiyaya fasilasiz davam eda
bilmisdir. Bu klinik hal fardi Corrahi yanasmalarin va effektiv multidissiplinar
oMakdashigin  ahomiyyatini  vurgulayrr. Xiisusilo  radioterapiya alacaq
pasiyentlarda autoloji rekonstruksiya iisullari sagalmant siiratlondira, fasadlarin
qarsisini ala va ham funksional, ham da onkoloji naticalari yaxsilasdira bilor.

Acar sozlar: Iralilamis  marhaloli  sid  vazi  xarcangi, autoloji flep
rekonstruksiyasi, modifikasiya olunmus radikal mastektomiya, latissimus dorsi
flepi, carrahi onkologiyva, multidissiplinar yanasma
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Pe3rome

Ilo30uaa cmaous paxa MONOUHOU  Jicenie3bl mpedyem KOMNHIEKCHOZO,
MYTLIMUOUCYUNTUHAPHO20 — HO0X00d,  BKIIOUAIOWEe20  KaK — Xupypauueckoe
eMeuamenpcmeo,  Mmak U PEKOHCMPYKMUBHble — Memoovl  JjleYeHUs.
Moouguyuposannas  paoukanibHas — MACMIKMOMUA,  NPUMeHAeMAs — O
JIOKQ/IbHO20 KOHMPOA ONYXOAU, MOACEM He2AMUBHO NOGAUAMb HA CAMOOYEHKY
U NCUXOIMOYUOHATIbHOE COCMOAHUe nayueHmxu. B nacmoswem xnunuyeckom
cyyae onucvbl8aemcs NOSMANHAs AymoNocUIHAS PEeKOHCMPYKYus y 44-nemmuetl
nayuenmxu, OUAZHOCMUPOBAHHOU C UHBAUBHOU HNPOMOKOBOU KAPYUHOMOU,
OOWUPHBIM  KOJMCHBIM NOPAXCEHUeM U Memacmasamy 8 KOCHHYIO MKAHb.
Ilepsas nonvimxa peKOHCMPYKYUU ¢ UCNOIb308AHUEM PACUIENTIEHHO20 KOJICHO20
MPAHCRAAHMAmMa OKa3anacs HeyoOauHou 8Cle0Cmaue HeKpo3d MpaHcIaHmama.
Ha emopom smane Ovin npumenérn MUOKYMAHHBIN NOCKYM HA wupodauuien
Mbluiye CHnuHbl, YMO HO360IUN0 OOCMUYL NONONCUMENbHO20 pe3yibmamad U
obecneuums ceoespemennoe NPoooJiceHue advio8aHmHou mepanuu. JlanHoviti
Cayuail NOOUEPKUBAEm BANCHOCMb UHOUBUOYAIUZUPOBAHHBIX XUPYPSUHECKUX
cmpame2uli U CIANHCEHHO20 MYTbIMUOUCYUNIUHAPHO20 B3AUMOOEUCMBUs npu
PDEKOHCMPYKYUU OeqheKmos, BO3HUKAIOWUX 6 X00e JeYeHUs paKd MOAOYHOU
Jrcene3vl  Ha No30Hel cmaouu. Aymonocuunvle  Memoosl, OCOOEHHO
NAYUEHMOK, NPOXOOAWUX TIYHe8ylo Mepanuio, CHOCOOCMBYIOM  YIYHULEHUIO
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3AJANCUBTIEHUA,  CHUMNCEHUIO  Yacmombl OCNOJICHEeHUIL U  NOBLIUEHUIO  KAK
d)yHKL;uOHaJleblx, MAK U OHKOJIO2UYECKUX noKaszameinell.

Kniwouesvie cnosa: mecmno-pacnpocmpanénnvill pak MOJOYHOU JHcenesbl,
AYMONOSUYHASL PEKOHCIMPYKYUSL JIOCKYMOM, MOOUPUYUPOBAHHASL PAOUKATbHAS
MACMIKMOMUSA,  JIOCKYM — wupodaiuiel  Muluybl  CRUHbL,  XUPYPSUHECKas.
OHKO02US, MYTbMUOUCYUNTUHADHBII NOOX00
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