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BOYUK BETTA-TALASSEMIYALI USAQLARIN QAN SERUMUNDA
FiBROBLASTLARIN 23-CU BOYUMO FAKTORUNUN TOYINININ
DIAQNOSTIK OHOMIYYOTI
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Moaqalada boyiik [-talassemiyali usaqlarin gan serumunda fibroblastlarin 23-cii boyiima faktorunun
(FGF-23) saviyyasi ilo domir miibadilasi ziilallarimin qarsiliql alagalorini aragdirmaq magsadila aparilmis
tadgiqat isi haqqinda malumat verilmisdir. Tadgiqata 2019-2023-cii illords miitomadi qan transfuziyasi
almis 60 usagin, kontrol qrupuna isa 15 nafor miivafiq yasl praktik saglam usagin analizlorinin naticalori
daxil edilmigdir. Osas qrupu taskil edan usaqlar iki qrupa ayrilmisdr: 6-11 yas va 12-17 yag. Pasiyentlorin
qgan serumunda domir, ferritin, D vitamini, ferroportin, hepsidin, FGF-23 saviyyalori qruplararasi
miiqayisada tadqiq edilmigdir.

Todgiqat gostormisdir ki, boyiik f(-talassemiya olan usaqlarin gan serumunda yas artdigca domirin va
ferritinin toplanmas ilo alagadar olaraq hepsidin saviyyasi azalir. Uzun miiddat transfuziya alan usaqlarda
D vitamini ¢catismazlhigi fonunda FGF-23 saviyyasinda artim miisahida edilir. Bu, 12-17 yash usaqlarda daha
qabariq tozahiir edir. Tadqiq edilon gostoricilor arasinda korrelyasiya alagalarinin arasdiridmasindan aydin
olmusdur ki, gqan serumunda FGF-23 saviyyasinin artmasina sabab domir miibadilasind> bas veran
dayisikliklordir. Olda edilmis noticolor golocakds boyiik [-talassemiyamin diagnostikasinda va miialica
istigamatlorinin diizgiin secilmasinda ahamiyyatli ola bilor.
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Hemogqlobin sintezinin pozulmasi vo xronik 500000 nofordon artiq heteroziqot dastyicisi
anemiya ilo xarakterizo edilon talassemiya xasto- vardir; bu fakt adi ¢okilon xastoliyin tok tibbi
liyi zamani yalmz domir miibadilosindo deyil, deyil, ham ds sosial problem olduguna siibutdur
eyni zamanda kalsium-fosfor balansinda da cid- [4]. Boyiik B-talassemiya homoziqot forma ola-
di metabolik doyisikliklor bas verir. Xastaliyin raq daha doarin klinik vo biokimyovi slamatlorlo
on agir formast olan bdyiik f-talassemiya za- xarakteriza edilir [5].
mani totbiq edilon miitomadi gan transfuziyalari, Son illordo talassemiyanin patogenezindo
toossif ki, orqanizmdo domirin kumulyasiyasina istirak edon molekulyar markerlorin Gyronilmasi
sobab olur, bu ise ikincili metabolik agirlasma- tadgiqateilarin digqget morkazindadir. Domir ho-
larla naticolonir. Organizmin uzun miiddot do- meostazinin asas tonzimloyicisi olan hepsidin vo
mirlo yiiklonmosi stimiiklordo struktur doyisik- ferroportinlo yanasi, stimiik vo mineral meta-
likloring, xiisusilo kollonin {iz hissosinin stimiik- bolizminin miihiim tonzimloayicisi hesab edilon
lorindo xarakterik deformasiyaya vo osteopenik fibroblastlarin 23-cii boytimo (FGF-23) do son
doyisikliklors gatirib ¢ixarir [1-3]. illor daha aktualdir. FGF-23 boyroklordo fosfat

UST-iin molumatma géro, diinya {izro talas- reabsorbsiyasini azaldir vo 1,25-dihidroksivita-
semiyal1 xastolarin say1 300 ming, xastaliyin da- min D sintezini tonzimloyorok kalsium-fosfor
styicilarinin say1 iso 250 min-a catir [2]. Azor- miibadilosindo osas rol oynayir [6]. Stmik
baycanda [-talassemiya regiondan asili olaraq metabolizminin todqiqi zamani miixtalif pato-
ohalinin 8-15%-do miisahido edilir. Hazirda logiyalarda D vitamini ilo FGF-23 saviyyasi ara-
Azorbaycanda 4000-don artiq homoziqot for- sindaki olagolori oks etdiron moqaloloro rast
mali talassemiya xostosi vo defektli genin golinir. Bu baximdan bdyiikk p-talassemiyali
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usaqlarda FGF-23 soviyyosinin domir miiba-
dilosi gostaricilari ilo qarsiligl olagosinin arasdi-
rilmasi bdytik elmi va praktik oshomiyyet dasiyir.

Todqiqat boyiik [-talassemiyali usaqlarda
domir miibadilosi gostaricilori (domir, ferritin,
hepsidin, ferroportin) ilo siimiik-mineral meta-
bolizmi markerlori (25-OH vitamin D vo FGF-
23) arasinda qarsiligh alagolorin miioyyon etmok
vo FGF-23 ziilalinin potensial diagnostik oho-
miyyatinin qiymatlondirmak moagsadilo apa-
rilmisdir.

Tadgigatin material vo metodlari. Todgiqat
kontingentini Azorbaycan Respublikas1 Talas-
semiya Morkozindo 2019-2023-cii illordo miia-
lico alan 60 usagin noticolori togkil etmisdir.
Talassemiyanin toratdiyi metabolik doyisiklik-
lorin xostoliyin miiddotindon asililigii miioy-
yonlosdirmok magsadilo 6-11 yash 30 usaq
I qrupa, 12-17 yash 30 usaq iso II qrupa daxil
edilmisdir. Kontrol qrupa 15 nafor miivafiq yash
praktik saglam usagin noticolori daxil edilmisdir.

Todgiqata daxil olan usaglarda domir mii-
badilosi ilo yanasi kalsium-fosfor miibadilosinin
gostaricilori, eyni zamanda gan serumunda hep-
sidin, ferroportin, FGF-23 ziilallarmin soviyyosi
toyin edilmisdir.

Qan niimunslarinin analizi Azorbaycan Tibb
Universitetinin  Bioloji kimya kafedras1 {izro
Elmi-tadqiqat laboratoriyasinda icra edilmisdir.
Qanin imumi analizi parametrlori impedans
metoduna osaslanaraq toyin edilmisdir. Qan se-
rumunda domir, kalsium va fosfor minerallarinin
soviyyasi “Human” (Almaniya) firmasina mox-
sus reaktiv dostlori vasitasilo kolorimetrik me-
todla toyin edilmigdir. Qan serumunda ferritin,
hepsidin, ferroportin, FGF-23 ziilallarinin soviy-
yolori iso “ELISA” metoduna osaslanilaraq toyin
edilmis, Slgmoalor “Star Fax” immunoferment
analizatorunda hoyata kecirilmisdir.

Materialin statistik tohlil SPSS-16 proqra-
minda variasion statistika Usulunun timumi
qobul edilmis metodlari ilo aparilmisdir. Alinmig
naticolorin  statistik islonmosi zamani1 Fiser,
Uilkokson-Mann-Uitni vo Spearman meyarla-
rindan da istifado edilmisdir.

Tadqiqgatin naticalori. Todqigata daxil olan
6-11 yash usaglardan 3 nofori (10%) Azorbay-
can Respublikasi Talassemiya Morkozindo ayda
1 dofa, 21 nofori (70%) — ayda 2 dofo, 6 nofari
(20%) — ayda 3-4 dofs, 12-17 yash usaqlardan
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1so 23 nofori (76,6%) — ayda 2 dofs, 7 nofori
(23,3%) — ayda 3-4 dofo tranfuziya alan xosto-
lordir. Biitliin usaqlara miitomati olaraq kalsium
va ya D vitamini toyin edilmisdir. Splenome-
qaliya miisahido edilon 42 usaqdan (70%) 26
nafords (61,9%) yanast olaraq hepatomeqaliya
da agkarlanmgdir.

Todgiqata daxil olan biitiin usaqglarda hor
transiziyadan ovval ganin timumi analizi, gan se-
rumnda domir, ferritin, kalsium, fosfor soviyyo-
lori aragdirilmigdir. 9Osas qrupu toskil edon biitiin
usaqlarda hemoglobin saviyyasinin normadan
asagl, qan serumu domiri vo ferritin soviyye-
larinin ise beynoalxalq qebul olunmus normativ-
lordon yiiksok oldugu askarlanmisdir.

I grupda 12 nafords (40%), 11 qrupda iss 21
nofordo (70%) hipokalsiemiya miisahido edil-
misdir. Hipofosfatemiyaya iso II qrupda daha
cox rast golinmigdir. Hipokalsiemiya vo hipofos-
fatemiyaya miivafiq olaraq D vitamini saviyyasi
biitlin xosto kontingentindo normadan asagi
haddlordo olub. Belo ki, I qrupda 12 nofordo
(36%) ylingiil doracali, 8 nofords (24%) orta, 10
nafords (30%) iso kaskin D vitamini ¢atismaz-
lig1 miisahido edilmisdir. II qrupda D vitamini
soviyyasi I qrupla miigayisodo 19,8%, saglam
qrupla miiqayisado 2,8 dofo (p<0,001) asagi
olmusdur (Codvol). I qrupda D vitamini
soviyyasi ise kontrol qrupla miiqayisados 2,2 dofo
(p<0,001) asag1 noticolor gostormisdir.

6-11 yash usaglarda FGF-23 ziilalinin gan
serumundaki saviyyasi kontrol qrup naticaloring
nisboton 2,3 dofo (p<0,001) yiiksok olmusdur.
Ferroportinin  soviyyasindo hor iki qrupda
kontrol grupla miigayisodo statistik ochomiyyatli
forq miisahido edilmomisdir.

Todgigatin naticolori gostormisdir ki, boyiik
B-talassemiyali usaqglarda yas artdigca gan seru-
munda domir va ferritin saviyyasinin artmasi
fonunda  hepsidin  konsentrasiyasi  azalir
(p<0,001). Bu gostorici xiisusilo 12-17 yas
qrupunda daha qabariq xarakter dasiyir. Eyni
zamanda uzun miiddot transfuzion miialico alan
usaqlarda 25-OH vitamin D soviyyasinin azal-
mas1 (p<0,001) fonunda FGF-23 soviyyasindo
artim (p<0,05) miisahido edilmisdir. I yas
grupunda FGF-23 soviyyosinin daha yliksok
olmas1 stimiik-mineral miibadilosindo yasla
olagali derinlogan metabolik pozulmalart oks
etdira bilar.



Cadval. Boyiik p-talassemiyli 6-11 va 12-17 yasli hemotransfuziya alan usaglarda
domir va kalsium miibadilasi géstaricilarinin saviyyasi (M+m) (min.-max.)

I qru; II qru
Kontrol grupu (n=15) 6-11 yash l?sacflar (n=30) | 12-17 yash lcllsaglar (n=30)
Ferritin, ng/ml 96,2+ 15,3 1233+ 25,6 1545,2 + 18,2
(76,2-114,6) (931,2-1655,1) * (1024,6-1735,8) *
Fe', uq/L 10,2+0,5 26,8 1,6 289+2.0
(9,2-12,6) (18,7-36,2) * (18,8-42,1) *
250H-D vitamini, ng/ml 374+£1,2 16,7+ 1,42 134+1,2
(32,4-49,5) (5,1-28,5) * (7,0-20,3) *
Hepsidin, ng/ml 18,1 +0,5 6,2+0,3 4,1+0,2
(12,5-25,6) (3.1-12,2) * (0.9-11,8) *#
Ferroportin, pg/ml 0,17+ 0,03 0,22 +0,05 0,2+ 0,06
(0,11-0,24) (0,16-0,23) (0,14-0,25)
FGF-23, pg/ml 56,1 +1.,8 1282+2,4 166,3 + 4,1
(40,3-66,5) (96,7-161,1) * (127,7-203,8) *#

Qeyd: * —kontol qrupla miiqayisado forqin statistik etibarlilig1; # — I qrupla miiqayisads forqin statistik etibarlilig1 (p<0,05).

Korrelyasion analizin naticalori gostormisdir
ki, boyiik B-talassemiyali usaglarin gan seru-
munda FGF-23 saviyyasi ilo ferritin arasinda
miisbot vo orta doracali korrelyasiya mévcuddur
(r=0,48; p<0,01). Bu notico FGF-23 artiminin
domir yiiklonmasi ilo slagali patofizioloji mexa-
nizmlorlo bagli ola bilacayini gosterir ki, bu da
mineral vo domir homeostazi arasinda garsiligl
patofizioloji slagelor oldugunu ehtimal etmoya
osas verir.

Miizakira. Boyiik B-talassemiyali xostalordos
miisahido edilon hiperferritinemiya vo hiper-
sideremiya hepsidin soviyyosinin azalmasi ilo
miisayiot edilir [7]. Hepsidinin azalmasi klassik
fizioloji mexanizm baximindan paradoksal
goriinso do, talassemiya zamamni effektiv eritro-
poezin pozulmast ilo vo eritroid hipersti-
mulyasiya fonunda hepsidin sintezinin supressi-
yast ilo izah edils bilor. Bu hal domirin bagir-
saqdan sorulmasinin vo makrofaqlardan konara
sorbast ¢ixmasimin artimina vo naticado orqa-
nizmdo domir birlogmolorinin daha artiq toplan-
masina $arait yaranir.

FGF-23 soviyyosinin artmasi iso D vitamini
catisgmazligi vo fosfor metabolizminin pozul-

mast ilo olagali kompensator mexanizm kimi
giymatlondirilo bilor. ©dobiyyat molumatlar
gostarir ki, xronik anemiya vo hipersideremiya
soraitindo FGF-23 sintezinin artmasi bas verir
va bu artim siimiik metabolizminin pozulma-
smin erkon diagnostik gostoricisi kimi toyin
edilo bilar [8, 9].

Beloliklo, FGF-23 ziilalinin toyini boytik [-
talassemiyali usaqlarda stimiik-mineral miiba-
dilo pozulmalarinin erkon morholods askarlan-
masinda va risk qruplarinin miioyyen edilmo-
sindo olavo diagnostik doyoro malik gostorici
ola bilor. Boyiik B-talassemiya olan usaqlarda
domir miibadilasi gostericilari ilo yanast FGF-
23-lin toyini organizmdo domir vo kalsium
miibadilesinin - molekulyar ~mexanizmlorinin
daha dorindon todqiqine vo golocokdo miialico-
nin tokmillogdirilmasine shomiyyatli yardim eds
bilor. Bu gostoricilorin  kompleks qiymotlon-
dirilmasi xastoliyin metabolik agirlagmalarinin
erkon diagnostikasina vo fordilogdirilmis miia-
lico strategiyasinin se¢ilmasino ohomiyyatli gos-
torici kimi tadqiq edilo bilar.
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AAATHOCTHYECKOE 3HAYEHHUE ONTPEAEJIEHUSI B CBIBOPOTKE KPOBHA ®AKTOPA
POCTA ®UBPOBJIACTOB-23 Y JETEU C BOJIBIIOU B-TAJIACCEMUEN

N.x.llaxBepauesa, I'.9.'amugosa, ®.U.Uciam3ane
Hayuno-uccredosamenvcrkas rabopamopus kageopul buonrocureckou xumuu A3epoaioncanckozo
MeduyuHckoeo yHusepcumema, baxy, Azepbaiiosican

Pe3ziome. B HacTosimeM HcClieIOBAaHUM U3y4YeHbl YpoBHH (hakTropa pocra Gubpodiacros-23 (FGF-23) B
CBIBOPOTKE KPOBH JIeTeil ¢ OoybIIoi (-TamacceMueil U MpoaHaIM3UPOBaHA €ro B3aUMOCBS3b C OesiKaMu,
YYacTBYIONIMMH B MeTabonn3Me xkenes3a. B nccienoBanne ObLIH BKIIIOUEHBI Pe3yIbTaThl aHATU30B 60 nerei,
MOJTyYaBUINX pEryJsipHble remoTpanchysuu B nepuoa 2019-2023 rr.; KOHTPOIBHYIO TPYIIY COCTaBWIH 15
MPaKTUYECKN 3AO0POBBIX AETEHl COOTBETCTBYIOUIEro Bo3pacTta. OCHOBHas Tpymmna Obula pasfenceHa Ha JBE
BO3pacTHble noarpynnsl: 6-11 et u 12-17 ner.

B chIBOpOTKE KpOBH MAIlMEHTOB OIPE/IEIIsUIA YPOBHH JKene3a, GepputruHa, BuTamMuna D, geppomopTrHa,
rencuauia 1 FGF-23 ¢ mocneayronmmM MeXTpynnoBbIM CPaBHUTEIBHBIM aHAIN30M.

YcranoBneno, 4ro y neredl ¢ Oonbiioil P-tamacceMueil MO Mepe yBENMUYEHHsS Bo3pacta Ha (oHE
MPOTPECCUPYIOIIET0 HAKOIUICHHS JKeJie3a W IMOBBIIIEHHUS YPOBHs (eppUTHHA HAOIIOJAETCS CTaTUCTUYECKH
3HAYMMO€ CHW)KEHHE YPOBHS TelCHAWHA. Y TAalMeHTOB, JUIMTENILHO IOJyYarolluX TpaHchy3HOHHYIO
Tepanuio, 1epUIUT BUTaMuHa D conpoBoXkascsi CTaTUCTUYECKH 3HAYMMBIM NOBbIIIeHHEM ypoBHS FGF-23.
Haunbonee BbipaxeHHbIE H3MEHEHUS BBIABIEHBI B BO3pacTHOM rpymre 12-17 ner.

Koppensauunonusrii aHanu3 UCCIENyEeMBIX IMOKa3aTelleld IMoKas3an, 4To ToBwimieHHe ypoBHs FGF-23 B
CBIBOPOTKE KPOBHU CBSI3aHO C M3MEHEHUSMH METa0OJIM3Ma XKeJe3a, YTO MO3BOJIAET MPEAIIONOXKHUTh yJyacTue
HapyIlICHUWA >KEJIE3HOr0 romeocra3a B MexaHW3max mnoBbllieHust skcnpeccun FGF-23. Ilomyuennsie
pe3yabTaThl CBUICTEIBCTBYIOT O MOTCHIMAIBLHON KIMHHYECKOW 3HaummocTu ompeaenenus FGF-23 mpu
JMarHOCTHUKE U BBIOOPE TEPAIICBTUYCCKOM TAKTUKHU Y JeTel ¢ OOJIBIION [B-TalaCCeMUEH.

DIAGNOSTIC SIGNIFICANCE OF SERUM FIBROBLAST GROWTH FACTOR-23
IN CHILDREN WITH B-THALASSEMIA MAJOR

G.E.Hamidova, I.J.Shahverdiyeva, F.I.Islamzade
Scientific Research Laboratory, Department of Biological Chemistry, Azerbaijan Medical University,
Baku, Azerbaijan

Summary. The present study investigates the serum levels of fibroblast growth factor-23 (FGF-23) in
children with pB-thalassemia major and evaluates its relationship with iron metabolism-related proteins. The
study included laboratory data from 60 children who received regular blood transfusions between 2019 and
2023. The control group consisted of 15 age-matched practically healthy children. The main cohort was
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subdivided into two age groups: 6-11 years and 12-17 years.

Serum levels of iron, ferritin, vitamin D, ferroportin, hepcidin, and FGF-23 were comparatively analyzed
between the groups.

The findings demonstrated that in children with B-thalassemia major, progressive iron accumulation and
elevated ferritin levels with increasing age were associated with a statistically significant decrease in
hepcidin levels. In patients undergoing long-term transfusion therapy, vitamin D deficiency was
accompanied by a statistically significant elevation of FGF-23 levels. This pattern was more pronounced in
the 12-17-year age group.

Correlation analysis of the studied parameters demonstrated that the elevation of serum FGF-23 levels is
associated with alterations in iron metabolism, suggesting that dysregulation of iron homeostasis may
contribute to increased FGF-23 expression. The obtained results suggest that FGF-23 may serve as a
clinically relevant biomarker in the diagnostic assessment and optimization of therapeutic strategies in
children with B-thalassemia major.
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