AZaRBAYCAN

(2 TIBR JURNALL

ATJ, 2025, Nel, 34-38 AZERBAIJAN MEDICAL JOURNAL

DOI: https//doi.org/10.34921/amj.2025.1.006

BOYROKLORIN QEYRI-DIABET MONSOLI XRONIK XOSTOLIYi ZAMANI
ENDOTELIN FUNKSIONAL VOZIYYOTINO EMPAQLIFLOZININ TOSIRI
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Moagalods geyri-diabet monsali xronik béoyrak xastoliyinin 1-3-cii morhasi olan xastalorinds (XBX)
Empagliflozinin endoteldon asili vazodilatasiyaya (EAVD) tosirini miixtalif aspektlordon oyronilmak
magsadilo aparilmis tadgiqat isi haqgdinda malumat verilmisdir. Todgigata 1-3-cii marhalo XBX olan,
boyrak biopsiyast ilo qlomerulonefrit diagnozu tasdiglonmis 120 xasto calb edilmisdir. Xastalor XBX
morhalasina géra ii¢ qrupa boliinmiis va hor qrup ozliiyiinds iki yarimgrupa ayrimisdir: A yarimgqrupu
empagliflozin 10 mq gabul edonlor, B yarimqrupu isa yalniz asas miialica alanlar. Miialico baslanmazdan
avval va 3 ay sonra EAVD reaktiv hiperemiya testi ilo ol¢iilmiisdiir.

Noticolor gostormisdir ki, empagqliflozin alan xastolords EAVD saviyyasinda ahomiyyatli yaxsilasma
miisahida olunmugdur. Xiisusila, 34 yarimgrupunda miialicadon sonra EAVD-nin normal hadds qalxma faizi
17,4%-don 56,25%-2 qadar artmisdir (p<0,0001). 24 yarimgrupunda isa bu géstorici 45,5%-don 91,9%-2
catmigdir (p<0,0001). Oksina, empaqliflozin almayan xastolords EAVD soviyyasindo ohomiyyatli doayisiklik
geyda alinmamugdwr (p > 0,05).

Belalikla, empagliflozinin geyri-diabetik XBX olan saxslorda endotelin funksional vaziyyatini yaxsilasdur-
dig1 vo damarlarin vazodilatasiya qabiliyyatini artirdigt miiayyon edilmigdir. Bu naticalar, 11-Ci tip natrium-
glikoza kotransporterin inhibitorlarimin geyri-diabetik XBX xastalari iiciin do faydali ola bilacayini gostarir.
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Il tip natrium-glikoza kotransporterinin boat tasir gostorir. Bundan slave, SGLT2 inhi-
(SGLT2) inhibitoru olan empagliflozin Qida bitorlarinin tatbiqi, renin-angiotenzin siste-
vo Dormanlara Nozarat Gzro ABS Administ- minin (RAS) effektiv inhibisiyas1 olan xas-
rasiyasi torafindon Urok-damar riski oleyhina tolords belo, adenozin vasitaciliyi ilo efferent
goruyucu dorman kimi tasdiglonmisdir [1,2]. arteriolalarin genislonmasino sabab olur [5].

Istor diabetik, istorsa do qeyri-diabetik Bu doyisikliklor, SGLT2-nin protokol 0zra
mongali BXX olan Xxostalords tok nefron terapiyasina baglayan xostolordo miisahido
hiperfiltrasiyasi fenomeni miisahids olunur ki, edilon ilkin yumaqciq filtrasiya siiratinin
bu da bdyrayin funksional vahidlorin sayinin (YFS) azalmasina gotirib ¢ixarir ki, bu da
todricon azalmasina uygunlasma cavablari ilo RAS antaqonistlari ilo mialiconin baslangi-
olagolidir [3]. Natico etibarilo, ganda sokor cinda misahidos edilon tasira bonzayir [6].
normal olsa bels, bu voziyyot har bir tok Endoteldon asili vazodilatsiyanin tayini
nefron iiglin artmis qlikemik yiikiin filtrasiya- geyri-invaziv isullar arasinda an ¢ox yayil-
simna va reabsorbsiyasina sabob olur [4]. Bu migidir. Bu metodda arteriyanin diametri
soraitdo natrium-glukoza kotransporterlarinin reaktiv hiperemiya noticasindo damar diva-
inhibisiyas1 sado qliikozuriyadan daha genis rinda gorginliyin artmasindan avval va sonra
tosirlora gotirib ¢ixarir. Bu tosirlor arasinda oOlgiiliir. Vazodilyasiyanin olmamasi endogen
diabetik xastolordo endotelin funksional va- vazodilatatorlarin azaldigini va natico etibarilo
ziyyatina tosiri dyronilmis vo molum olmus- endotel gisanin disfunksiyasini gostorir. Tad-
dur ki, SQLT 2-inhibitorlarinin istifadasi da- gigatlar gostormisdir ki, EAVD-nin giymot-
mar endotelinin funksional vaziyystino mis- londirilmasi Urok-damar riski t¢uin prognostik
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gostorici kimi istifado edilo bilor [7,8]. Qeyd
olundugu kimi, aparilmis todgiatlar oksoriy-
yati SQLT2 inhibitorlarinin, xiisuson do
empgaliflozinin diabet monsoali boyrok Xoste-
larinds endotel gisasinin funksional vaziyyati-
no tasiri dyronilmisdir. Qeyri-diabet monsali
XBX xastolorinds empgliflozinin  XBX-nin
inkisafina tasiri 6yronilsa do, EAVD-ys tosi-
rinin @yranilmasi hagda todgiqgatlar mohdud
saydadir [9].

Todgigatin mogsadi geyri-diabet mansali
1-3 morhalo XBX xastalorinds Empagliflo-
zinin endoteldon asili vazodilatsion tasirini
Oyranmokdon ibarat olmusdur.

Tadgigatin material vo metodlan. Tadgigata
yalniz boyrak biopsiyasi vasitoesilo glomerulonefrit
diagnozu tasdiglonmis XBX-nin 1-3 marhalasi
olan 120 xasts daxil edilmigdir. Biitiin xastolordan
tadgiqatda iistirak tigiin raziliq icazesi alinmisdir.
Xastolor XBX-nin morholasine uygun olaraq 3
qrupa bolinmiisdiir. Har grup 6zluylnds 2 yarim-
grupa bolinmiisdiir. A yarimqrupu: glomerulonef-
ritin protokoluna uygun olaraq mialico ilo yanasi
giinds 1 dofo 10 mg Empagliflozin alan xastalor
vo II qrupa yalmiz osas mialico gobul edan
xastolor. Beloliklo, 1A, 2A, 3A yarimgruplarinda
mivafig olaraq n=15, n=22, n=23 vo 1B,2B,3B
yarmqruplarinda iso mivafiq olarag n=16, n=21,
n=23 sayda xoasto olmusdur. Aparilan miialicadan
owal vo 3 ay sonra biitin xoastalorde EAVD-nin
doyismo doaracasi toyin edilmigdir. Bazu arteriya-
siin endoteldan asili va asili olmayan vazodilata-
siyasinin  qiymatlondirilmasi  moqsadilo reaktiv
hiperemiya testi aparilmigdir. Bu metod, mexaniki
sixilmaya cavab olaraq BA-nin diametrinds bag
veron doyisikliklorin olgtilmasine osaslanir. Me-
todu ilk dofo 1992-ci ildo D.S.Celemajer torofin-
don islonilib hazirlamisdir [9].

Bazu arteriysimin  (BA) diametrinin doyis-
mosini  toyin etmok Uclin “Mindray” ultrasss
aparatinin 7.5 Mqgh transdiiseri istifads edilmisdir.
Exolokasiya dirsok biikiisiindon 5 sm yuxarida,
boylama istigamatds aparilmis vo tosvir EKQ-nin
R disciyi ilo sinxronlagdirilmigsdir. Tadgigat
tripleks rejiminds (B rejimi) icra olunmusgdur.

Muayinadan avval oks torofdo bazu arteriya-
sinda (BA) N.S.Korotkov Gsulu ilo arterial tozyiq
Olglilmiisdiir. Xosto 10 doqigalik istirahotdan
sonra arxasi Uisto uzanmis vaziyystdo BA-nin dia-
metri Olgiilmiis vo orta gostarici hesablanmuigdir.
Daha sonra bazu nahiyasino sfigmomanometrin
manjeti baglanmis vo hava, gabagcadan miiayyan
edilmis sistolik arterial tozyigdon 50 mm.c.s artiq
olacaq sokilds sisirdilorak 5 dagige saxlanilmisdir.

Manjetdon hava buraxildigdan sonra BA-nin
diametri 30, 60 vo 90-c1 saniyalords 6l¢iilmiisdiir.
Damar diametrinin doyisikliklori ilkin gostori-
cilorlo mugayiss edilorok faiz nisbatindo giymot-
londirilmisdir. Normada, manjetdon havanin ¢ixa-
rilmasindan sonra BA-nin diametri ilkin 6l¢iidon
on az1 10% artmalidir (endoteldon asili vazo-
dilatasiya). ©gor bu artim 10%-don az olarsa, bu
hal vazokonstriksiya kimi gobul edilir.

Tadqiqatin naticalari vo onlarin miiza-
Kirasi. Yarimqruplar tizro miigayiss zamani
xostolor yasa, cinsiyyoto, BKi-ya va xastaliyin
davametms muddatina gbro gruplar arasinda
forq agkarlanmamisdir (p>0,05).

Xastalordo empagliflozinin EAVD-ys tasi-
rini dyronmok ti¢iin yarimqruplar tizro miqga-
yiso aparilmigdir. Bu zaman hor 2 qrupda
mualicanin naticalari BXX-nin moarhalasindan
asilt olmugdur. Reaktiv hiperemiya sinagi za-
mani 1A yarimqrupunda xostalorin 80%-do
EAVD-nin normal gostoricisi miisahido edil-
misdir (codval 1). 2A yarimqrupunda EAVD

Cadval 1. Empagliflozinm+ ssas mualiconin EAVD-nin rastgslma tezliyine tasiri

EAVD: mialicodon avval nlz'i\S nzzéz ni'gS
<10 <10 <10
N 3 12 19
% 20 54,5 82,6
>10 >10 >10
N 12 10 4
% 80 45,5 17,4
EAVD: mualicodan sonra 1A 2A 3A
<10 <10 <10
N 0 2 7
% 0 9.1 43,75
>10 >10 >10
N 15 20 16
% 100 91,9 56,25

Qeyd: n — xastalorin mutloqg sayi, % — faizls nisbati
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azalmig 12 xostodo kompleks mualicadan 3 ay
sonra vazodilatasiya reaksiyasinin normallas-
mast geyd edilmisdir. Lakin milaicodon sonra
comi 20 EAVD 10%-don yuxari olmusdur.
BXX-nin 3-cli marhalasinds 3A yarimqrupunda
mualicadon 3 ay sonra EAVD 10%-don yuxari
olan xasta 17,4%-don 56,35%-5 ylksolmisdir.

Belo ki, XBX-nin 2-3-ci  morhalasinda
EAVD doracasinin artmasit miisahido edilmis-
dir. 2A yarimqrupunda orta hesabla 12,7%, 3A-
da isa 10,8% toskil etmisdir.

Sokildan gérunduyd kimi, 10 mqg dozada
Empagliflozinin 3 ay muddatinda gobulu natice-
sindo 3A yarmmqrupunda damarlarin vazodila-
tasiya reaksiyasi normal hoddo catsa da, B
yarimqrupunda bu XBX-nin yalmz 1-ci marho-
losindo miimkiin olmusdur. Belo ki, EAVD
doracasi 1B yarimqrupunda — 11,3+0,21%
(p<0,001), 2B yarimqrupunda iso 10,6+0,25%
(p<0,05) toskil etmisdir. 3B yarimgrupunda isa
EAVD azalmisdir ki, bu da XBX-nin progres-
sivlosmasi ilo olagalondirilir.

Empagliflozin almayan 1B yarimaqrupunda
20 xostodon  mdialicadon sonra 13 nafords
EAVD 10, 5-don yuksak olmus, 2B-do 24 Xxasto
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arasindan yalniz 8 xastads bu gOstorici artaraq
normal saviyyays ¢atmisdir.

Aparilmis todgigatlarda SGLT?2 inhibitorlari-
nin istor XBX-nin inkisaf riskini azaltmasi,
istarsa do XBX-nin progressivlosmasina sobob
olan amillors tasir etmoasi mioyyan olunmusdur.
Biopsiya ilo tosdiglonmis IgAN olan xastalords
(94%) aparilan avvalcadon miosyyan edilmis
ikinci doracali analiz dapagliflozinin  XBX
progressiyasinin riskini shamiyyatli doracads
azaltdigimi gostormisdir [10].

L.R.Balleza-Alejandri vo basqalar1 torofin-
don aparilan todgigatda dapagliflozin goabul
edon xastolor qrupunda EAVD gostaricisinin
6,51%-don 7,42%-o empagliflozin gabul edan
xastalor grupunda isa bu gostaricinin 4,62%-don
7,22%-o yukslomasi miisahido edilmisdir [11].
Lipid doyiskonliyi XBX xastolorindo (irok-
damar xostaliklori riski ila alagolidir vo endotel
disfunsiyasi ilo baglidir [12]. SQLT2 inhibi-
torlar1 visseral piydo lipid yigilmasii azaldir,
serum lipoprotein saviyyalarini tonzimloyir,
ASLP hissaciklorinin nisbatini faydali sokilda
doyisdirir, lipid oksidlosmasini azaldir vo
substrat istifadesini daha somarali olan keton
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Sakil. XBX zamani1 Empagliflozin gobul edan vo etmayan Xastalordo EAVD-nin dinamikasi
Qeyd: * — p<0,05; ** — p<0,01; *** —p<0,001



cisimlorinin istifadasina yonoaldir. Keton cisim-
lorinin oksidlogsmosi zamani miokard metabo-
lizmi daha effektiv olur vo daha az reaktiv
oksigen novlori yaranir. Bundan slave, lipid
molekullarinin  hiiceyralordo B-oksidasiyasina
Vo dasinmasina tasir gostorir [13].

Aparilmis meta-analizin naticalorindo SGLT2
inhibitorlarinin  totbigindon  sonra  heyvan
modellarinds iltihab gostaricilorinin shomiyyatli
doracads azaldig1 gostorilmisdir [14]. XBX olan
soxslords damar endotelinin funsiyasinin pozul-
masinda iltihab markerlorinin rolu oldugu da

molumdur [15]. Odur ki, tadgigatimizda istifado
olunan Empagliflozinin EAVD-yo miisbat
yonda tasirini ham da bununla izah etmak olar.

Beloliklo, geyri-diabet mongoli BXX Xasto-
lorindo  Empagliflozinin endotelin funksional
vaziyyatini yaxsilagdirlldigimi  vo  EAVD-ni
artirdigini diistinmok olar. Lakin Empaliflozinin
bu tosrini daha otrafli tadgiq etmak ti¢iin yalmiz
EAVD-nin toyini kifayat deyil, endotelin
funsional vaziyystinin diagnostik markerlarin
toyini ilo birgs genis aspekdo Gyronilmosi daha
da magsadsuygun olardi.
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BJMSIHAE SMITATIM®JIO3MHA HA COCTOSHUE COCYIUCTOIO SHAOTEIUS
Y HAIHMEHTOB C XPOHUYECKOMU BOJIE3HBIO ITOYEK BE3 CAXAPHOI'O IMABETA

LI .Mcmaiinosa', A.S.Mamensane’, C.P.Mypanosa’, H.U.I'yceiinosa', A.I.MamenoBa’,
A.B.Kaspimist’, .JI.A.l“ycep“m1
'Kagpeopa enympennux 6onesneii |, *Kagedpa cemeiinoti meduyumnvl
Azepbaiiddicanckoeo meduyuHcko2o ynusepcumema, baxy, Azepoaiioscan

Pe3rome. B craThe mpencTaBieHbl JaHHBIE 00 HMCCIEIOBAHWH, HANPABICHHOTO HA W3YYEHHUE BIIHSHHA
sMmarnugIo3uHa Ha SHAOTEINKH-3aBrcuMYyIo Basoaunartanuio (33B/]) y nmanuenToB 0e3 caxapHoro auadera
(CH) c xponnueckoit 6one3npto mouek (XbII) 1-3 cragum ¢ pasnuuHbIX acnekToB. B ncciexoBanue ObuH
BKtoueHbl 120 naruentoB ¢ 1-3 cragueit XBII, y KOTOphIX quarHo3 rioMepyaoHedpuTa OblI MOATBEPKICH
Oouoncueil nouku. Ilannentsl ObUIM pa3zeneHsl Ha TPH TPYINIBI B 3aBUCUMOCTU OT cTaguu Xbll, kaxnas
rpynna Oblia pa3fesieHa Ha JIB€ MOATPYIIBL MOArpynna A moiydaia smnaringuiosud B po3e 10 mr, a
noarpynna b momywama Tonpko mepBuuHOe sedeHne. O3B/l m3Mepsuin ¢ MOMONIBIO TECTa pPEaKTUBHOU
TUIIEpEMHUH IO Havajia JISYeHus 1 uepe3 3 Mecsla.

PesynpraTel moOKa3anmu 3HAYUTENBHOE YyiydlleHHWEe YpoBHA O3B/l y mnanueHToB, MOMydYaBIIMX
smnariauguosud. B uactHOcTH, B moarpymme 3A mpoieHT noabeMa O3B/l 10 HOpMBI mocie JieYeHHUs
yBenuumiicsa ¢ 17,4% mo 56,25% (p <0,0001). B moarpymme 2A 3ToT mokasarens yBenwuauics ¢ 45,5% 1o
91,9% (p <0,0001). HampoTus, mocroBepHOro m3MeHeHus ypoBHs OBBJl y manueHTOB, HE HOIyYaBIIMX
smmarugIIo3uH, He Habmoaanock (p> 0,05).

Takum 00pazom, OBIJIO YCTaHOBIEHO, YTO AMIIATTH(IO3MH yiydimaeT (YHKIHMOHAIBHOE COCTOSHUE
SH/IOTENNS W TOBBIIIAET CIIOCOOHOCTh COCYNOB K Basomwiaranuu y manueHToB ¢ XbII 6e3 CIH. Otm
pe3yNmbTaThl  IMO3BOJIAIOT  IMPEATIONIOKUATh, YTO  KCIIOJNB30BaHWE WHTHOWUTOPOB  HATPHUUA-TIFOKO3HOTO
KOTpaHCIIOpTEPa 2 TaKXKE MOTYT OBITh MOJIE3HBI 1715 arueHToB ¢ XbI1.

IMPACT OF EMPAGLIFLOZIN ON ENDOTHELIAL FUNCTION
IN NON-DIABETIC CHRONIC KIDNEY DISEASE

Sh.G.Ismailova', A.Y.Mammadzada', S.R.Muradova®, N.I.Huseynova',
A.P.Mammadova®, A.V.Kazimli', L.A.Huseyn'
! Department of Internal Medicine I,
2 Department of Family Medicine, Azerbaijan Medical University, Baku, Azerbaijan

Summary. The article presents findings from a study investigating the effects of empagliflozin on
endothelium-dependent vasodilation (EDVD) in patients with chronic kidney disease (CKD) stages 1-3 who
do not have diabetes mellitus (DM). The study included 120 patients with stage 1-3 CKD, with a biopsy-
confirmed diagnosis of glomerulonephritis. Patients were divided into three groups according to the CKD
stage, and each group was further divided into two subgroups: subgroup A received empagliflozin at a dose
of 10 mg, while subgroup B received only standard primary treatment. EDVD was measured using the
reactive hyperemia test before treatment and after 3 months.

The results demonstrated a significant improvement in EDVD levels in patients receiving empagliflozin.
Specifically, in subgroup 3A, the percentage of patients with normalized EDVD increased from 17.4% to
56.25% after treatment (p < 0.0001). In subgroup 2A, this indicator increased from 45.5% to 91.9% (p <
0.0001). In contrast, no significant changes in EDVD levels were observed in patients who did not receive
empagliflozin (p > 0.05).

Thus, it was established that empagliflozin improves endothelial function and enhances vascular dilation
capacity in patients with CKD without DM. These findings suggest that the use of sodium-glucose
cotransporter-2 (SGLT2) inhibitors may also be beneficial for patients with CKD.
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