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I'naBHbI pegakrop:

Tamken6aeBa JaeoHopa HermaToBHa
O00KMOP MEOUYUHCKUX HAYK, npodeccop, 3asedyiowas Kagedpoti enymperHux 6onesnetl u kapouonozuu Ne2 Camapkanockozo
Tocyoapcmeentozo meduyuHcko2o yrusepcumema, npeocedamens Accoyuayuu mepanesmos CamapkaHocko 061acmu.
https://orcid.org/0000-0001-5705-4972
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3amecTUTEIb IJIABHOTO peaakropa:

Xaii0yauna 3apuna PycianoBHa
00KMOP MEOUYUHCKUX HAYK, PYKOBOOUMENLb OMOeNd OUOXUMUU € 2PYNNOL MUKPOOUOLO2UU
I'Y «PCHIIMIIX um. axao. B. Baxuodosay» https://orcid.org/0000-0002-9942-2910

YNEHDI PEAKLWOHHOM KONIMETUM:

Aassu Anuc JlroTdyniaeBny Puzaes Kacyp AnumakaHnoBu4
axademuk AH PY3, 0okmop meouyunckux O00KMOPp MeOUYUHCKUX HAVK, npogeccop, Pekmop
nayx, npogeccop, Ilpedcedamensy Accoyuayuu Camapranockozo 20cyo0apcmeenio20 MeouyuHcKo2o
Tepaneemos Ysbexucmana, Coeemnux oupexmopa yuueepcumema, https://orcid.org/0000-0001-5468-9403
Pecnybnuxanckozo cneyuaiusuposanHo2o HayuHo-

NpaKmu4ecko2o yenmpa mepanuu u MeOUYyuHCKou 3usayanaes Llyxpar XynoiidepaneBuyu
peabunumayuu (Tawxenm) O00KMOP MEOUYUHCKUX HAVK, NPOPeccop, 3aMecmument

https://orcid.org/0000-0002-0933-4993 Oupexmopa no nayunoii pabome uncmumyma

UMMYHOR02UU U 2eHOMUKY Yenoseka AH PY3
Bokepus Jleo Antonosnd https://orcid.org/0000-0002-9309-3933

axkademukx PAH, 0okmop meduyunckux
nayk, npogeccop, Ipezudenm nayuno2o yenmpa

9 Hdxan KoBak
cepoeuno-cocyoucmoi xupypeuu um. A.H. bakynesa I Sced c E .
(Mocxea), htips://orcid.org/0000-0002-6180-2619 lpocpeccop, npedcedamens Cosema Egponetickozo

obujecmea Kapouoio208 no UHCYIbIY, PYKOBOOUMEb
Kyp0anos Papmantek JaBaeToud CReyuanu3upOBaAHHOU KapouoIo2uu, 3a6e0youutl
axademuk AH PY3, 0okmop meouyunckux nayx, npogecop, omoenenuem Kapouono2uu, Kapouo- u MOPAKAILHOLL
Cosemnuk oupekmopa Pecnybaukanckoeo cneyuaiusuposannozo Xupypeui, KOHCYlbmanm-kapouonoe, bonoruya I nenguno,
HAYUHO-NPAKMUYECKO20 MEOUYUHCKO20 YeHMPA KapOUoio2uu Jlecmep (Benuxobpumanus)

(Tawxenm), https://orcid.org/0000-0001-7309-2071
Cepruo Beprapannu

IkasieB Anexceit EBrenbeBud Tpogheccop knunuyeckoli GUOXUMUU U KIUHUYECKOU
I.M.H, ipodeccop, pektop DeepanbHOro rocyjapcTBEHHOIO MONEeKYNAPHOU OUONI02ULL, 21A8HbII 8paY omoena
OIOJKETHOTO 06Pa30BATEIBHOTO YIPEKICHHS BEICIIETO 1abopamoprotl meduyunvl, bonvruya Yuusepcumema Top
o6pasoBanus «VKeBCKast TOCYIapCTBEHHAS MEIUIINHCKAS Bepzama (Pum, Hmanus)
akagemus» MuUHHUCTEpCTBaA 3apaBooxpanenns Poccuiickoi

Denepanuu

JIupepko Upuna Biragumuposna
00KMOP MEOUYUHCKUX HAYK, npogheccop,
3amecmumens oupexmopa no Hayke Pecnybnukarnckozo
. . CNeyuanu3upo8aHHo20 HayYHO-NPaKMuU4ecKko2o
Kapouonozuyeckoz2o yenmpa, Cunesckuil MeOuyuHCKull
MEOUYUHCKO20 YeHmMpPa hmusuampuu u ny1oMOHOI0UU
ynugepcumem ¢ Kamosuye, [lonvwa (Tlonvwa)

https://orcid.org/0000-0002-0812-6113 Pecnyonuu Ysoexucman (Tauixerm)
https://orcid.org/0000-0003-0059-9183

Michal Tendera
npogeccop kaghedpul kapouonocuu Bepxuecunezckozo

Hoxymanos EBrennii AHaTo/IbeBHY

00KMOP MeOUYUHCKUX HAYK, npogheccop, ypko Baagumup BuktopoBuy
3aMecmument 2eHepatbHo20 OUPeKmopd no 00KMOp MeQUYUHCKUX HayK, npogeccop Ilepsozo
HAyKe u pazeumuio cemu Kiunuk «Llenmp noeuvix Mocxogckozo 2ocydapcmeentozo MeouyuHcKo2o
meduyunckux mexwoao2utty (LLHMT), (Hosocubupck), yuugepcumema um. U.M. Ceuenosa (Mocksa)
https://orcid.org/0000-0002-2560-5167 https://orcid.org/0000-0001-8040-3704
3y¢apos Mupikamosn Mupymaposuy Tpurynosa Panca Xycaunosna
O00KMOP MEOUYUHCKUX HAVK, NPOdeccop, pyKosooumeb JIOKIMOp MeOUYUHCKUX HAVK, PYKOBOOUMENb

omoena I'Y « PCHIIMLX um. axaod. B. Baxuoosa»

J1abopamopuu npeseHmMuUHOL KapoOUoa02ul,
https://orcid.org/0000-0003-4822-3193

8e0VIULl HAYUHBLIL COMPYOHUK Tabopamopuu
UBC u amepockneposa. Pecnybnuxanckuii
CReYUATUUPOBAHHBLIL HAYUHO-NPAKMUYECKULL
Meouyunckul yenmp kapouonozauu (Tawxenm)
ORCID- 0000-0003-4339-0670

AxkunnoB XaduoyJia ArayniaeBuq

00KMOP MeOUYUHCKUX HAYK, npogeccop, Jupekmop
Llenmpa pazeumus npogheccuonanrbhoi keanugurayuu
Meouyunckux pabomuuxos (Tawxenm)

Hacuposa 3apuna Ak6apoBHa Typaer ®epys Parxyiaesuy
DSc, doyenm xagedper enympennux 6onesnetl u KapOuoro2uu OOKMOp MEOUYUHCKUX HAYK,
Ne2 Camapranockozo I'ocyoapcmsennozo Meduyunckozo Hupexmop Pecnybnukanckozo cneyuaiusuposaniozo
ynugepcumema (omeemcmeennwiii cekpemaps) ORCID: 0000- HAYYHO-NPAKIMUYECK020 MeOUYUHCKO20 YeHmpa
0002-8722-0393 (omeemcmeennslii cekpemaps) andokpunonocuu umenu axademuxa FO.I'. Typakynosa
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Tashkenbayeva Eleonora Negmatovna
tibbiyot fanlari doktori,professor, Samarqand davlat tibbiyot universiteti 2-sonli ichki kasalliklar va kardiologiya
kafedrasi mudiri, Samarqand viloyati vrachlar uyushmasi raisi
https://orsid.org/0000-0001-5705-4972
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Bosh muharrir o'rinbosari:

Xaibulina Zarina Ruslanovna
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bilan biokimyo kafedrasi mudiri” https.//orcid.org/0000-0002-9942-2910

TAHRIRTYAT AZOLARL:

Alyavi Anis Lyutfullayevich Rizayev Jasur Alimjanovich
O'zbekiston Respublikasi Fanlar akademiyasining tibbiyot fanlari doktori, professor,
akademigi, tibbiyot fanlari doktori, professor, Samarqand daviat tibbiyot universiteti rektori
O zbekiston Terapevtlar uyushmasi raisi, Respublika https://orcid.org/0000-0001-5468-9403

ixtisoslashtirilgan ilmiy va amaliy tibbiy terapiya markazi
va tibbiy reabilitatsiya direktori maslahatchisi

Ziyadullayev Shuxrat Xudoyberdiyevich
(Toshkent), hitps.//orcid.org/0000-0002-0933-4993 pyacumayey SAurat Audoyherciyovie

tibbiyot fanlari doktori, professor, O’zbekiston Respublikasi
Fanlar akademiyasi Immunologiya va inson genomikasi
instituti ilmiy ishlar boyicha direktor o rinbosari
(Toshkent) https://orcid.org/0000-0002-9309-3933

Bockeria Leo Antonovich

Rossiya fanlar akademiyasining akademigi,
tibbiyot fanlari doktori, professor, A.N. Bakuleva
nomidagi yurak-qon tomir jarrohligi ilmiy markazi

prezidenti (Moskva) Jan Kovak
https://orcid.org/0000-0002-6180-2619 Yevropa kardiologiya jamiyati insult kengashi raisi,

2017 yildan buyon ixtisoslashtirilgan kardiologiya
Kurbanov Ravshanbek Davlatovich kafedrasi rahbari, kardiologiya, yurak va torakal jarrohlik
O'zbekiston Respublikasi Fanlar akademiyasining kafedrasi mudiri, maslahatchi kardiolog Glenfild

akademigi, tibbiyot fanlari doktori, professor,
Respublika ixtisoslashtirilgan kardiologiya
ilmiy-amaliy tibbiyot markazining direktor
maslahatchisi (Toshkent)

kasalxonasi, Lester (Buyuk Britaniya)

Sergio Bernardini

hitps-/Jorcid.org/0000-0001-7309-2071 Klinik biokimyo va lflinil'c m{)lek.ulymi b?ologiya {7o’yicfza
professor - Laboratoriya tibbiyoti bo'limi bosh shifokori —

Shklyaev Aleksey Evgenievich Tor Vergata universiteti kasalxonasi (Rim-Italiya)

Tibbiyot fanlari doktori, professor, Rossiya

Federatsiyasi Sog'ligni saglash vazirligining Liverko Irina Vladimirovna

"Izhevsk davlat tibbiyot akademiyasi" Federal tibbiyot fanlari doktori, professor,

davlat byudjeti oliy ta'lim muassasasi rektori Respublika ixtisoslashtirilgan ftiziologiya

va pulmonologiya ilmiy-amaliy tibbiyot
markazining ilmiy ishlar bo'yicha
direktor o'rinbosari (Toshkent)
https://orcid.org/0000-0003-0059-9183

Mixal Tendera

Katovitsadagi Sileziya Tibbiyot Universiteti,
Yuqori Sileziya Kardiologiya Markazi
kardiologiya kafedrasi professori (Polsha)

https://orcid.org/0000-0002-0812-6113 L .
Surko Vladimir Viktorovich

Pokushalov Evgeniy Anatolevich tibbiyot fanlar doktori, professori
tibbiyotfanlari doktori, professgr’ "Yangi ILM. Sechenov nomidagi Birinchi Moskva
tibbiy texnologiyalar markazi" (YTTM) Davlat tibbiyot universiteti (Moskva)
klinik tarmog'ining ilmiy ishlar va rivojlanish https://orcid.org/0000-0001-8040-3704
bo'yicha bosh direktorining o'rinbosari

(Novosibirsk) https://orcid.org/0000-0002-2560-5167 Trigulova Raisa Xusainovna

Tibbiyot fanlari doktori, Profilaktik
kardiologiya laboratoriyasi mudiri,
YulK va ateroskleroz laboratoriyasining

Zufarov Mirjamol Mirumarovich
tibbiyot fanlari doktori, professor,
"akad V. Vohidov nomidagi RIJM

davlat muassasasi" bo'limi boshlig'i" i et'ak' chi ilmiy . X'Odlml. Resp ubll'ka

https://orcid.org/0000-0003-4822-3193 ixtisoslashtirilgan kardiologiya

ilmiy-amaliy tibbiyot markazi (Toshkent)

Akilov Xabibulla Ataullayevich ORCID- 0000-0003-4339-0670
tibbiyot fanlari doktori, professor, Tibbyot

xodimlarining kasbiy malakasini oshirish Turayev Feruz Fatxullayevich

markazi direktori (Toshkent) tibbiyot fanlari doktori, akademik

Y. X To ‘raqulov nomidagi Respublika

Nasirova Zarina Akbarovna ixtisoslashtirilgan endokrinologiya ilmiy

Samargand davlat tibbiyot universiteti 2-sonli ichki kasalliklar
va kardiologiya kafedrasi dotsenti, DSc (mas'ul kotib) ORCID:
0000-0002-8722-0393 (mas ul kotib)

amaliy tibbiyot markazi direktori
https://orcid.org/0000-0002-1321-4732
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Liverko Irina Vladimirovna
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Michal Tendera Zufarov Mirjamol Mirumarovich
Professor of the Department of Cardiology, Doctor of Medical Sciences, Professor, Head
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named after Academician Yu.G. Turakulova
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AiumoB lounép AnBapoBuY
OOKIMOP MeOUYUHCKUX HAYK, OUPEKMOp
Pecnybnuxanckozo HayuHo2o yeHmpa
9KCMPEHHOU MEOUYUHCKOU NOMOWU

SurueB baxTtuép AxmenoBuy4
KaHouoam MeOuyUHCKUX HayK,
oupexmop Camapkanockozo puiuana
Pecnybnuxanckoeo HayuHo2o yeHmpa
9KCMPEHHOU MEOUYUHCKOU NOMOUU

AdnynnaeB Akbap XataMoBuY
OOKIMOP MeOUYUHCKUX HAYK, 2NABHbL
HayuHwlil compyoHuk Pecnyonuxanckozo
CReYUAnU3UPOBAHHOZ0 HAYUHO-
NPAKMULECcKo20 YeHmpa MeOUYUHCKOU
mepanuu u peaburumayui
https://orcid.org/0000-0002-1766-4458

Ara6aosin Upuna PyGenoBHa
KaHOuoam MeOuyuUHCKUX Hayk, OOYeHm,
3asedyiowas kagpeopoii mepanuu PIIJ]0,
Camapranockozo I ocydapcmeentozo
MEOUYUHCKO20 UHCIMUMYMaA

Anunesa Huropa PycramoBHa

OOKIMOP MeOUYUHCKUX HAYK, 3a6e0Vioudsl
Kaghedpoii I'ocnumanvroil neouampuu Nol
€ OCHO8AMU HEMPAOUYUOHHOU MEOUYUHbL
TawlIMU

HcemaunnoBa Anosat AGaypaxuMoBHA
O00KMOP MEOUYUHCKUX HAYK, npogeccop,
3a6edyrowas 1adbopamopueit
@yHnoamenmansHol UMMYHOIO2UU
HHemumyma uMmyHOR02UU 2EHOMUKU
uenogexa AH PY3

Kamanos 3aiinutaun CaiipyranHoBuy
O00KMOP MEOUYUHCKUX HAYK, npogeccop,
3a6edyrowutl 1abopamopuerl
ummyHopezynayuu Hnemumyma
UMMYHONO2UU U 2EHOMUKU

uenogexa AH PY3

KaiomoB Yayroexk KapumoBuu

O00KMOP MEOUYUHCKUX HAYK, npogeccop,
3a6edyiowuil Kageopoil 6HympeHHUx
bonesHell u menemeouyunsl Llenmpa
paseumusi npopeccuoHanbHotl
Keanuurayuu MeOUYUHCKUX pabomHuKkos

Xycunona Llloupa AxbapoBHa
Kanoudam Gunocoghckux Hayk, ooyenm,
3aeedyiowas kagedpoil obuetl npakmuxu,
cemetinou meduyunvt P[0
Camapranockozo I ocydapcmeentozo
MEOUYUHCKO20 UHCIMUMYMaA

Mloauxynosa I'ysanaom 3ukpusieBHa
0.M.H., npogheccop, 3a6edyrouas
Kaghedpoil enympennux 6onesmeti Ne 3
Camapranockozo I ocydapcmeentozo
Meouyuncxoeo Uncmumyma
(Camaprano)
https://orcid.org/0000-0003-2679-1296
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tibbiyot fanlari nomzodi,
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tibbiyot fanlari doktori, O'zbekiston
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vazirligining "Respublika
ixtisoslashtirilgan terapiya va tibbiy
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Agababyan Irina Rubenovna

tibbiyot fanlari nomzodi, dotsent,
DKTF, terapiya kafedrasi mudiri,
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Xanukos Kaxxop Mup3aeBuu
KaHOuoam MeOuyUHCKUX HayK, OOYeHm
3aeedyiowuil kagedpoii 6uonocuyecKkol
xumuu Camapkanockozo
20CY0apCmeeHH020 MeOUYUHCKO20
VHUBepcumema

AnHaeB My3addap

Accucmenm xaghedpwr eHympenHux
6bonesneii u kapouonoauu Ne2
Camapranockozo 2ocyoapcmeenio2o
MeOUYUHCKO20 YHUBEpCUmema
(mexHuyeckuil cekpemaps)
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AHHOTALIUA
Llenpl0 HACTOSIIIETO HMCCIEIOBAaHUS ObLIO H3ydeHHE acconuaiu mexay nonuMopdusmamu FTO A23525T (rs9939609) u TNF G308A
(rs1800629) u pa3BuUTHEM OXHPCHHUS y MAIMEHTOB ¢ XpoHHUYeckoi Oonesnpio movek (XBII). bemo mpoanammsupoano 98 obpasmos JJHK
nareHToB ¢ XbII (58 ¢ oxupennem u 40 6e3 0XupeHws ), a Tak>ke 00pas3Ibl 3M0POBBIX JIUL. Y CTAHOBICHO, YTO aJUieNh T ¥ TOMO3UTOTHBIN T€HOTHIT
TT FTO A23525T nocroBepHO accorMupoBaHbI ¢ oxkHpeHueM y 6ombpHbIX XbBI1, Torga kak amrens A v reHOTHII AA UMEIOT IPOTEKTUBHBIHN 3(h(eKT.
Jlis momnmopdusma TNF G308A (rs1800629) Bersaenena cesa3pb amtens G u reHoruna GG ¢ XBII B menom, ogHako pa3nudauii MexIy HOArpyIIaMu
[0 HAIMYUIO OXHpPeHuss He oOHapyxkeHo. IlomydeHHbIE pe3ynbTaThl ITOJYEPKUBAIOT 3HAYMMOCTH TE€HETHYECKOIO TECTHPOBAHUS B
MEPCOHATU3UPOBAHHOM MOAXOJIE K BeICHUIO ManueHToB ¢ XbII u oxupenunem.
KiwueBbie cioBa: FTO 159939609, TNF rs1800629, xponuueckas OONe3Hb TMOYEK, OXHPEHHE, T'€HETHYCCKU momuMopdusm,
MIEPCOHANTN3UPOBAHHAS MEHIIHA
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GENETIC SUSCEPTIBILITY TO OBESITY IN CHRONIC KIDNEY DISEASE: THE ROLE OF FTO (RS9939609) AND TNF
(RS1800629) POLYMORPHISMS
ANNOTATION
The aim of this study was to investigate the association between FTO A23525T (rs9939609) and TNF G308A (rs1800629) polymorphisms and
the development of obesity in patients with chronic kidney disease (CKD). DNA samples from 98 CKD patients (58 with obesity and 40 without
obesity), as well as samples from healthy individuals, were analyzed. It was established that the T allele and the homozygous TT genotype of FTO
A23525T are significantly associated with obesity in CKD patients, while the A allele and AA genotype have a protective effect. For the TNF
G308A (rs1800629) polymorphism, an association between the G allele and GG genotype with CKD overall was revealed; however, no differences
were found between subgroups regarding the presence of obesity. The obtained results emphasize the importance of genetic testing in a personalized
approach to managing patients with CKD and obesity.
Keywords: FTO rs9939609, TNF rs1800629, chronic kidney disease, obesity, genetic polymorphism, personalized medicine
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SURUNKALI BUYRAK KASALLIGIDA SEMIZLIKKA GENETIK MOYILLIK: FTO (RS9939609) VA TNF (RS1800629)
POLIMORFIZMLARINING ROLI
ANNOTATSIYA
Ushbu tadqiqotning magsadi surunkali buyrak kasalligi (SBK) bo‘lgan bemorlarda FTO A23525T (1s9939609) va TNF G308A (rs1800629)
polimorfizmlari bilan semizlikning rivojlanishi o‘rtasidagi bog‘liglikni o‘rganish edi. 98 nafar SBK bilan kasallangan bemorlarning (58 nafari semiz
va 40 nafari semiz bo‘lmagan) hamda sog‘lom shaxslarning DNK namunalari tahlil qilindi. FTO A23525T polimorfizmining T alleli va gomozigot
TT genotipi SBK bo‘lgan bemorlarda semizlik bilan sezilarli darajada bog‘ligligi, A alleli va AA genotipi esa himoya ta’siriga ega ekanligi
aniglandi. TNF G308A (rs1800629) polimorfizmiga kelsak, G alleli va GG genotipi umumiy SBK bilan bog‘liqligi aniqlandi, biroq semizlik
mavjudligi bo‘yicha kichik guruhlar o‘rtasida farqlar topilmadi. Olingan natijalar SBK va semizligi bor bemorlarni davolashda shaxsiy yondashuvda
genetik tekshiruvning muhimligini ta’kidlaydi.
Kalit so‘zlar: FTO rs9939609, TNF rs1800629, surunkali buyrak kasalligi, semizlik, genetik polimorfizm, shaxsiylashtirilgan tibbiyot.

Obesity is one of the leading problems of modern healthcare, Another important genetic factor potentially influencing the

characterized by a steady increase in its prevalence worldwide. development of complicated obesity is the polymorphism of G308A
According to the World Health Organization (WHO), by 2025, the  (rs1800629) in the promoter region of the TNF gene (tumor necrosis
number of people with excess body weight could exceed 2.7 billion,  factor-alpha). This variant is associated with changes in the expression
with a significant portion suffering from complicated metabolic  level of the pro-inflammatory cytokine TNF-a, which plays a key role
diseases. One such complication is chronic kidney disease (CKD), in the pathogenesis of chronic inflammation, insulin resistance, and
which is closely related to metabolic homeostasis disorders, systemic  tissue remodeling. TNF-a participates in the development of
inflammation, insulin resistance, and renin-angiotensin-aldosterone  glomerulosclerosis and tubulointerstitial fibrosis in CKD, and is also
system activation[8,10,24,27].The relationship between obesity and  capable of influencing lipid and carbohydrate metabolism. Elevated
CKD is confirmed by numerous epidemiological and clinical studies:  expression of TNF-a in the presence of the A allele can exacerbate
the presence of excess body weight increases the risk of developing  metabolic dysfunction and impair kidney function[2,8,13,21].
CKD, and in patients with already existing renal failure, obesity worsens While the effect of the FTO rs9939609 polymorphism on obesity
the prognosis, accelerates the progression of nephropathy, and increases ~ has been well studied in the general population, its significance in the
mortality. However, the clinical course and severity of CKD in patients  context of chronic kidney disease remains poorly understood. Similarly,
with the same body weight levels can differ significantly, indicating the  the role of TNF G308A in the development of obesity in CKD requires
possible involvement of genetic factors in the modulation of metabolic ~ further study, taking into account the inflammatory component of this
disorders[3,5,7,14]. condition[3,7,11,22].

One of the most studied genes associated with obesity is the FTO Thus, the relevance of this study is due to the need to identify
gene (Fat mass and obesity-associated gene). The greatest attention is  genetic markers capable of predicting the development of obesity in
paid to the mononucleotide polymorphism rs9939609 (A23525T), in  patients with CKD, which can contribute to a more accurate risk
which the A allele is associated with an increase in fat mass, stratification, personalization of therapy, and prevention of
hyperphagia, and reduced sensitivity to leptin[6,9,10,16]. The FTO gene ~ complications[17,23,25].
is primarily expressed in the hypothalamus, and its protein product - a- Purpose of the research:
ketoglutarate-dependent dioxygenase - participates in the regulation of To assess the distribution of alleles and genotypes of FTO
metabolism, gene expression, energy metabolism, and apoptosis. A high  1s9939609 (A23525T) and TNF rs1800629 (G308A) polymorphisms in
level of FTO expression contributes to the activation of the hunger  patients with and without obesity, as well as to establish possible
center and, consequently, increased calorie intake. Carriage of the A associations with the risk of obesity in chronic kidney disease.

allele rs9939609 is significantly associated with an increase in body Materials and methods:
mass index and the development of obesity in various populations, Study design
including in Asia and Europe[1,12,24]. This study is observational, analytical, and cross-sectional (case-

control) in nature, aimed at assessing the distribution of genetic variants
FTO 19939609 and TNF rs1800629 in patients with chronic kidney
disease (CKD) who are obese and non-obese, compared to a healthy
control group.

Study population

The study included 98 patients with CKD under observation in
nephrology and internal medicine inpatient units. Of these, 58 patients
had clinically confirmed obesity, defined as body mass index (BMI) >30
kg/m2 according to WHO criteria, while 40 patients had normal or
overweight without obesity (BMI <30 kg/m?2).

The control group consisted of 54 apparently healthy volunteers of
comparable age and sex, with no history of CKD, obesity, metabolic
syndrome, or acute/chronic inflammatory diseases at the time of
inclusion in the study.

Inclusion criteria:

age 18 to 70 years;

confirmed diagnosis of CKD stages I-V according to the KDIGO
classification;

written informed consent for participation.

Exclusion criteria:

history of acute inflammatory diseases in the past 3 months;

presence of oncological, autoimmune, or systemic connective tissue
diseases;

pregnancy, use of immunosuppressants or glucocorticoids.

Anthropometric and clinical data
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Demographic and clinical parameters were recorded for all patients:
age, sex, BMI, CKD stage, comorbidities (hypertension, type 2 diabetes
mellitus), as well as laboratory parameters (GFR, creatinine levels,
glucose, lipid profile, etc.).

Genotyping methods

Genetic analysis was conducted in a molecular biology laboratory.
DNA was isolated from whole venous blood collected in EDTA tubes
using standard reagent kits and protocols (Qiagen, Germany).

Polymorphisms of the FTO A23525T (rs9939609) and TNF G308A
(rs1800629) genes were determined by PCR with subsequent restriction
fragment length polymorphism analysis (PCR-RFLP). Specially
designed primers were used for amplification (sequences available upon
request). Results were visualized on 2% agarose gel with subsequent
analysis under UV light.

Quality control included: positive and negative controls for each
reaction; repeat typing of 10% randomly selected samples (100%
concordance of results).

Statistical analysis

Data analysis was performed using SPSS v.26.0 and GraphPad
Prism 9.0. Allele and genotype frequencies were calculated by direct
counting. Conformity of genotype distribution to Hardy-Weinberg

equilibrium was assessed using the 2 test. Frequency comparisons
between groups were conducted using: Pearson's x2 test or Fisher's exact
test (for small samples); calculation of odds ratios (OR) with 95%
confidence intervals (CI); statistical significance was set at p < 0.05.
Additionally, logistic regression and stratified analysis were employed
to evaluate the relationship between genotypes and phenotypic traits,
including BMI and CKD stage.

Ethical considerations

The study was approved by the local ethics committee at [Institution
Name], complies with the provisions of the Helsinki Declaration (2013)
and national standards for biomedical research. All participants
provided written informed consent.

Results

1. Distribution of FTO rs9939609 alleles and genotypes in the
overall group of CKD patients

Initially, a comparative analysis of allele and genotype frequencies
for the FTO 159939609 (A>T) polymorphism was conducted in the
overall sample of CKD patients (n = 98) compared to the healthy control
group (n = 54). The distribution showed no statistically significant
differences between the groups.

Table 1. Distribution of FTO rs9939609 alleles and genotypes in the overall group of CKD patients and in the control group

Genotype / Allele | CKD (n=98) % Control (n = 54) % OR 95% DI e p-value
Allele A 124 63,27 | 76 70,37 | 0,725 | 0,4377-1,201 | 1,562 | 0,1059
Allele T 72 36,73 | 32 29,63 | 1,379 | 0,8324-2285 | — —

AA 39 39,80 | 26 48,15 | 0,712 | 0,3644—1,391 | 0,992 | 0,1596
AT 46 46,94 | 24 44,44 | 1,106 | 0,5673 2,155 | 0,087 | 0,3839
TT 13 1327 | 4 7,41 1,912 | 0,5911-6,183 | 1,203 | 0,1370

Table 1 presents the distribution of alleles and genotypes of the FTO
1$9939609 (A>T) polymorphism in patients with chronic kidney disease
(CKD) compared to the group of conditionally healthy individuals.
Allele and genotype frequencies were compared with the calculation of
odds ratio (OR), 95% confidence intervals (CI), y2-value, and statistical
significance level (p-value).

Analysis showed that the frequency of A and T alleles, as well as
AA, AT, and TT genotypes in patients with CKD, did not statistically
differ from the control group. The A allele was more common in both
patients (63.27%) and controls (70.37%), however, the difference did
not reach the level of statistical significance (p = 0.1059). The AA
genotype was found somewhat less frequently among patients (39.8%
versus 48.15%), while heterozygous AT and homozygous TT genotypes
did not exhibit a reliable association with the presence of CKD.

Table 2. Frequency of FTO rs9939609 alleles and

Thus, in the general cohort of patients with CKD, the FTO
1s9939609 polymorphism did not show a statistically significant
association with the disease, which may indicate the absence of a direct
influence of this genetic variant on the risk of developing CKD in the
studied population.

2. Analysis of the FTO rs9939609 genotypes in patients with
obesity.

In the second part of the study, a subgroup of patients with CKD
and obesity (n=58) was analyzed. It has been established that the T allele
and homozygous TT genotype are associated with an increased risk of
obesity in patients with CKD. At the same time, the A allele and AA
genotype proved to be protective.

enotypes in patients with CKD with obesity

Genotype / Allele CKD with % Control (n = % OR 95% DI x> p-value
obesity (n=58) 54)

Allele A 62 53,45 76 70,37 | 0,485 0,2774 - 6,771 | 0,0046
0,8404

Allele T 54 46,55 32 29,63 | 2,062 1,190 - - -
3,605

AA 16 27,59 26 48,15 | 0,414 0,1852 — 5,045 | 0,0123
0,906

AT 30 51,72 24 44,44 | 1,336 0,6322 — 0,594 | 0,2205
2,838

T 12 20,69 4 7,41 3,261 0,9819 — 4,029 | 0,0223
10,83

Table 2 presents data on the distribution of alleles and genotypes of
the FTO rs9939609 (A>T) polymorphism among patients with chronic
kidney disease (CKD) with obesity compared to the conditionally
healthy control group. The analysis was performed to identify a possible
genetic predisposition to obesity in this category of patients.

The obtained results demonstrate statistically significant differences
between the groups. The frequency of the T allele in patients with CKD
and obesity was significantly higher (46.55%), compared to the control
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group (29.63%), while its carriage was associated with an increased risk
of obesity (OR =2.062; 95% CI: 1.190-3.605). At the same time, the A
allele and homozygous AA genotype occurred significantly less
frequently in patients with obesity, demonstrating, on the contrary, a
protective effect (p = 0.0046 and p = 0.0123, respectively).

The TT genotype, associated with a nearly threefold increase in the
risk of obesity in patients with chronic kidney disease (OR =3.261; p =
0.0223), deserves special attention, which confirms its possible role as
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a genetic marker of a high predisposition to obesity in the context of
chronic kidney disease.

Thus, the table results confirm the presence of a reliable association
between the T-allele and the risk of obesity in patients with CKD, which
can have clinical significance in risk stratification and the formation of
individual cardiometabolic rehabilitation programs.

3. Genetic profile of FTO rs9939609 in patients with CKD without
obesity

In the subgroup of patients with chronic kidney disease without
obesity (n=40), no significant differences were found in the distribution
of alleles and genotypes compared to the control.

Table 3. Frequency of FTO rs9939609 alleles and genotypes in patients with obesity-free CKD

Genotype / Allele CKD without obesity (n = 40) % Control (n = 54) % OR 95% DI x> p-value
Allele A 62 77,50 | 76 70,37 | 1,450 | 0,7438-2,828 | 1,197 | 0,1376
Allele T 18 22,50 | 32 29,63 | 0,689 | 0,3536—-1,344 | - -

AA 23 57,50 | 26 48,15 | 1,457 | 0,6396-3,319 | 0,805 | 0,1848
AT 16 40,00 | 24 44,44 | 0,833 | 0,3635-1,910 | 0,186 | 0,3333
T 1 2,50 4 7,41 0,321 | 0,0344-2,983 | 1,099 | 0,1481

Table 3 presents data on the distribution of alleles and genotypes of
the FTO 159939609 (A>T) polymorphism in patients with chronic
kidney disease (CKD) without obesity, compared to the control group.

Analysis showed that no significant differences were found in the
frequency of A and T alleles, as well as AA, AT, and TT genotypes
between the groups. The A allele prevailed both in the group of patients
with chronic kidney disease without obesity (77.5%) and in the control
group (70.37%) (p = 0.1376). The AA genotype was more common in
patients without obesity (57.5%) compared to the control group
(48.15%), however, the difference was statistically insignificant (p =
0.1848).

The heterozygous AT genotype and the rare TT genotype also did
not exhibit a significant association with the absence of obesity in CKD.
Thus, the TT genotype was extremely rare - only in one patient (2.5%),

Table 4.

and although its frequency was lower than in the control group (7.41%),
this difference also did not reach the level of statistical significance (p
=0.1481).

Thus, the obtained data do not confirm the presence of a relationship
between FTO 1s9939609 polymorphism and the absence of obesity in
patients with chronic kidney disease, which may indicate a limited
influence of this genetic variant on the development of obesity outside
the context of other risk factors.

4. Frequency of TNF rs1800629 alleles and genotypes in the general
group of CKD

Analysis of the TNF G308A (rs1800629) polymorphism showed a
significant decrease in the frequency of the G allele and the homozygous
GG genotype in patients with CKD, which may indicate its protective
role. GA heterozygotes were significantly more frequent in patients.

Frequency of TNF rs1800629 alleles and genotypes in the general group of patients with CKD

Genotype / Allele | CKD (n=98) % Control (n = 54) % OR 95% DI x> p-value
Allele G 168 85,71 | 359 90,66 | 0,618 | 0,3662—-1,044 | 3,276 | 0,0351
Allele A 28 14,29 | 37 9,34 1,617 | 0,9576-2,731 | - -

GG 70 71,43 | 161 81,31 | 0,575 | 0,3264-1,011 | 3,737 | 0,0266
GA 28 28,57 | 37 18,69 | 1,741 | 0,9888—-3,064 | 3,737 | 0,0266
AA 0 0,00 0 0,00 - - - -

Table 4 presents the results of the analysis of the distribution of
alleles and genotypes of the TNF rs1800629 (G>A) polymorphism in
the general group of patients with chronic kidney disease (CKD)
compared to conditionally healthy individuals in the control group.

Analysis revealed a statistically significant decrease in the
frequency of the G-allele in patients with CKD (85.71%) compared to
the control group (90.66%) (p = 0.0351), which may indicate a potential
protective role of the G-allele in relation to the development of CKD.
Accordingly, the frequency of the A-allele was higher in patients
(14.29%) versus 9.34% in the control group.

It was established that the homozygous GG genotype was
significantly less common in patients (71.43%) compared to the control
group (81.31%) (p = 0.0266; OR = 0.575), which confirms its possible
protective association. At the same time, the heterozygous GA genotype
was statistically more frequent in patients (28.57%) versus 18.69% in

the controls (p = 0.0266; OR = 1.741), which may indicate an increased
risk of CKD in the presence of the A-allele in a heterozygous state.

Homozygotes for the A allele (AA-genotype) were not detected in
any of the groups, which corresponds to the low population frequency
of this genotype.

Thus, the obtained data indicate an association between carrying the
A-allele and an increased risk of developing CKD, while the GG
genotype can have a protective effect, making the TNF rs1800629
polymorphism a potential marker of genetic predisposition to chronic
kidney disease.

5. TNF rs1800629 in patients with and without obesity

In both subgroups (CFT with and without obesity), no significant
differences were found compared to the control group. This indicates
the absence of an independent relationship between this polymorphism
and obesity in CKD.

Table 5. TNF rs1800629 in patients with CKD with obesity

Genotype / Allele CKD with obesity (n=58) % Control (n = 54) % OR 95% DI x> p-value
Allele G 100 86,21 | 359 90,66 | 0,644 | 0,3441-1,206 | 1,914 | 0,0833
Allele A 16 13,79 | 37 9,34 1,552 | 0,8294-2,906 | - -

GG 42 72,41 | 161 81,31 | 0,603 | 0,3063-1,188 | 2,164 | 0,0707
GA 16 27,59 | 37 18,69 | 1,658 | 0,8418-3,264 | 2,164 | 0,0707

Table 5 presents a comparative analysis of the frequency of alleles
and genotypes of the TNF rs1800629 (G>A) polymorphism in patients
with chronic kidney disease (CKD) suffering from obesity, compared to
the control group. The results showed that differences in the distribution
of alleles and genotypes between groups did not reach statistical
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significance. The G allele maintained a high frequency in both patients
with CKD and obesity (86.21%), and in the control group (90.66%) (p
= 0.0833). The frequency of the A allele was, respectively, higher in
patients (13.79%) compared to the control group (9.34%), however, this
difference was also insignificant (p > 0.05). The GG genotype was
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found in 72.41% of patients with obesity and in 81.31% of individuals
in the control group (OR = 0.603; p = 0.0707), indicating a tendency
towards a decrease in the frequency of GG among patients, but without
statistical significance. Similarly, the GA genotype was more common
in patients (27.59%) compared to the control group (18.69%), with a
moderate increase in relative risk (OR = 1.658), but also without
significant differences (p = 0.0707). Thus, the obtained data do not

confirm the presence of an independent association between TNF
rs1800629 polymorphism and obesity in patients with CKD. This
indicates that this genetic variant is likely not a key factor predisposing
to obesity in the context of chronic renal pathology, despite the
previously identified connection with the very fact of the presence of
CKD (see Table 4).

Table 6. TNF rs1800629 in patients with CKD without obesity

Genotype / Allele CKD without obesity (n = 40) % Control (n = 54) % OR 95% DI x> p-value
Allele G 68 85,00 | 359 90,66 | 0,584 | 0,2898-1,177 | 2,306 | 0,0645
Allele A 12 15,00 37 9,34 1,712 0,8496 — 3,451 - -

GG 28 70,00 | 161 81,31 | 0,536 | 0,2496-1,152 | 2,605 | 0,0533
GA 12 30,00 | 37 18,69 | 1,865 | 0,868 —4,007 2,605 | 0,0533

Table 6 presents the distribution of alleles and genotypes of TNF
rs1800629 (G>A) polymorphism in patients with chronic kidney disease
(CKD) without obesity, compared to the control group.

The frequency of the G allele in patients was 85.00%, while in the
control group it was 90.66%; however, this difference was not
statistically significant (p = 0.0645). The A allele was detected in
15.00% of patients and in 9.34% of controls, while the tendency towards
an increased frequency of the A allele in patients with CKD without
obesity did not reach statistical significance (OR = 1.712; 95% CI:
0.8496-3.451). Among the genotypes, the GG genotype was somewhat
less common in patients (70.00%) compared to the control group
(81.31%), with a reduced relative risk (OR = 0.536), but the difference
was not statistically significant (p = 0.0533). The frequency of the
heterozygous GA genotype in patients was 30.00%, which was higher
than in the control group (18.69%) and was accompanied by a moderate
increase in risk (OR = 1.865), but without statistical significance (p =
0.0533).

Thus, the obtained results do not confirm a significant association
between TNF rs1800629 and the absence of obesity in patients with
CKD, despite the observed tendency towards a higher frequency of the
A allele and GA genotype. These data are consistent with the results of
the obesity subgroup analysis (see Table 5) and collectively indicate the
absence of an independent association between this polymorphism and
obesity in CKD, although the possible involvement of TNF rs1800629
in the pathogenesis of CKD itself is not excluded (see Table 4).

Discussion of the research results:

Our data confirm that carrying the T allele and especially the
homozygous TT genotype of the FTO rs9939609 polymorphism is
associated with an increased risk of obesity in patients with CKD (OR
~ 3.26; p = 0.022). This is consistent with previously published meta-
analyses demonstrating a significant relationship between this
polymorphism and obesity in adolescents and adults; the A allele
(designated as T in your notation) was associated with a higher BMI and
an increased risk of obesity. Mechanistic studies have shown that the A
allele increases food intake by influencing the neural regulation of
hunger and satiety.

Since obesity is a known risk factor for the progression and
complications of CKD, identifying this genetic marker is of interest for
identifying patients with increased metabolic risk and for developing
personalized prevention strategies.

In the general group of patients (Table 1) and among individuals
without obesity (Table 3), we did not find statistically significant
differences in the prevalence of FTO alleles and genotypes compared to
the control group. This indicates that the effect of the polymorphism is
not due to the presence of CKD itself, but rather to the presence of
obesity, supporting the hypothesis about the specific role of FTO in the
metabolic component of the disease. 3) we did not reveal statistically
significant differences in the prevalence of FTO alleles and genotypes
compared to the control.

We found a statistically significant decrease in the frequency of the
G allele and GG genotype in patients with CKD (Table 4), which
suggests a protective effect of the G allele against disease development.
Conversely, carrying the A allele is associated with an increased risk of
CKD (OR ~1.74; p = 0.0266).

Previously, a similar relationship was observed in acute kidney
injury (AKI), where the A allele was associated with increased severity
of nephron damage, as well as in patients with renal failure, where the
role of the A allele was noted as a risk factor for the progression to
kidney disease. This is reflected in mechanisms associated with
increased production of TNF-a, a pro-inflammatory cytokine that
contributes to endothelial dysfunction and the progression of chronic
kidney diseases.

Neither in the group with obesity (Table 5) nor without it (Table 6)
did we find a significant association of TNF polymorphism with
obesity, despite a tendency towards an increased frequency of the A
allele. This indicates that the influence of TNF rs1800629 is directed at
the inflammatory components of the diseases rather than directly at
metabolic disorders. 6) we did not reveal a reliable association of TNF-
polymorphism with obesity, despite a tendency towards an increase in
the frequency of the A-allele.

Analyses in other contexts confirm that the A allele enhances the
inflammatory response and is associated with metabolic disorders such
as metabolic syndrome and coronary heart disease; however, its
association with obesity is less pronounced and often depends on the
context (e.g., diet, inflammation level).

Analyses of meta-studies on TNF rs1800629 indicate that the effect
of polymorphism can vary depending on ethnicity (for example,
significant effects were observed in autosomal cardiomyopathy in Asian
populations). Our research likely reflects the specificity of the
population (presumably European or mixed type), which requires
confirmation in larger and more diverse cohorts.

Conclusions

The FTO 159939609 (A>T) gene polymorphism in the general
population of patients with chronic kidney disease (CKD) did not
demonstrate a significant association with the presence of CKD itself,
which allows us to rule out its role as a universal marker of
predisposition to renal pathology in the studied sample.

A significant association was established between the T allele and
TT genotype of the FTO rs9939609 gene and obesity in patients with
CKD. The homozygous TT genotype was associated with a nearly
threefold increase in the risk of obesity, while the A allele and AA
genotype had a protective effect. This indicates the involvement of FTO
rs9939609 in the development of obesity in the context of CKD.

In the subgroup of CKD patients without obesity, differences in the
distribution of FTO rs9939609 alleles and genotypes compared to the
control group did not reach statistical significance, which confirms the
selective nature of the association specifically with obesity, rather than
with CKD itself.

The TNF rs1800629 (G>A) polymorphism in the general group of
CKD patients showed a statistically significant decrease in the
frequency of the G allele and GG genotype, which may indicate a
potentially protective role of the G allele against the development of
CKD. Simultaneously, an increased frequency of the GA genotype in
patients may reflect the inflammatory component of the pathogenesis.

In subgroups of CKD patients with and without obesity, the TNF
rs1800629 polymorphism did not demonstrate a significant association
with obesity, which allows us to conclude that it has no independent
influence on metabolic disorders in CKD.
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The obtained results emphasize the different roles of the studied  factor for obesity in patients with CKD, while TNF rs1800629 is a
genetic markers in the pathogenesis of chronic kidney disease and  possible immuno-inflammatory marker associated with the presence of
obesity. Specifically, FTO rs9939609 can be considered a genetic risk  renal pathology itself.
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