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4TO 0COBEHHO BAXKHO NMPU BLIGOPE paLMOHaSIbHBLIX METOAO0B A1 KOPPEKLMM NaToNOrMin MaTkun 1 Bnaranuiia 'y ae-
BOYek, 0Obema 1 Bo3pacTa NpoBeaeHUs OnepaLuoHHOro BMeLLaTesbcTaa.

KnioueBble cnoBa: aHOManuu pasBuUTUSA, XEHCKUE MOJIOBbIE OpraHbl, aMOpUoreHes, MeToabl KOPPeKLMM,
ansiasus, areHe3us, KoJbrnornoaa.

GENITAL MALFORMATIONS IN GIRLS AND THEIR MANAGEMENT

Avramenko N. V., Barkovskiy D. E.

Abstract. Inthe general female population, genital malformations are reported to occur with an incidence of 1%-
5%, in groups of patients with fertility up to 6.5%. The most frequent and studied malformations due to an aberrant
developmental inhibition of the Muellerian ducts during embryogenesis. However, mesonephric anomalies, certain
obstructive Mellerian malformations and other malformative combinations are particularly important because they
cause several clinical symptoms and impact the patient’s quality of life, in addition to creating fertility problems.

The aim of the presented study is to analyse the current data of scientific literature on the features of
developmental female genital malformations, their classification and to clarify the peculiarities of their treatment in
girls.

The complex topic of female genital tract malformations should include malformations that affect the
development and morphology of the Fallopian tubes, uterus, vagina and vulva, with or without associated ovarian,
urinary, skeletal or other organ malformations. Therefore, diagnostic and therapeutic approaches vary due to the
diversity of the anomalies, their combinations and clinical manifestations. Among the reviewed classifications of
female genital abnormalities, the ESHRE / ESGE system seems to be simple, user-friendly and adequately clear, do
not explain or suggest the actual origin of female genitourinary tract malformations nor their appropriate therapeutic
correction. Nowadays, the selection of techniques in the management of uterus and vagina malformations in girls,
as well as the relevance and timeliness of their application are the main challenges.

Conclusions. Female genital malformations occur mostly during embryogenesis. Anatomical-embryological
classifications of female genital tract malformations (and particularly of uterine malformations) due to development
anomalies of the Mellerian ducts are the most common, but they do not encompass their aetiology. But its
consideration is highly important for the selection of appropriate therapeutic correction.

Key words: developmental anomalies, female genital tract, embryogenesis, correction techniques, aplasia,
agenesis, vaginal reconstruction.
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CUPTYIH 1 - KNNIOYOBUW KNITUHHUWA PEFYJIATOP METABOJ1I3MY TA
OKCUOATUBHOIO CTPECY

IHcTUTYT disionoriiimeHi O. O. Boromonbusa HAH Ykpaiiuu (m. KuiB)
tblashkiv@gmail.com

3B’a30K nyo6nikauil 3 N1aHOBUMU HayKOBO-A,0-
cnigHumu po6otamu. Po6oTy BukoHaHo y 2017 poui
B pamMKax HaykKoBOI nporpamu Bigainy imyHodigionorii
IHcTuTyTy digionorii im. O. O. Boromonbusa HAH Ykpa-
HN: «JOCNIOXEHHS KNITUHHO-MONEKYNAPHUX MEXaHi3-
MiB iIMYHOIHOYKOBaHMX PO3nafiB XiHO40i penpoayKTnB-
HOi CMCTeMW Ta KOPEryk4yoro BrAMBY HAHOYACTUHOK
MeTanis». [epxaBHU peecTpauinHuin HOMEpP TemMu
0112U0082383.

BcTyn. [Npotarom octaHHix 15 pokiB, 4jto CMpTYiHiB
(Sirtuins, SIRTs - silent information regulators — 6e3-
LWyMHI perynatopu iHdopmaLii) nos’a3yloTb 3 MNpo-
LLecoM cTapiHHa KknitTnHn [23,45]. Tak, ¢ibpobnactu
NOANHK, 00poOneHi cybneTanbHUMN KOHLEHTPALLiS-
MW NepeKmMcy BOAHIO MOKa3ylOTb 3YMUHKY KNITUHHOrO

umkny, NAD* BUCHaXEHHS, 3HMXEHHS akTUBHOCTI SIRTs
i MPUCKOPEHHS KNITUHHOIO CTapiHHA [15].

JocnigxeHHs cupTyiHiB ccaBuiB 30cepeaxeHi B
ocHoBHOMY Ha SIRT1, wo €, mabyTb, roMOJZIOrOM 40
SIRT2 apixaxiB y ccaBLiB.

MeTa po6oTu — 36ip, aHani3 i ysarasibHeHHs AaHnX
nitepatypu npo SIRT1 — kN04OBUIA KAITUHHWIA perynsi-
TOp MeTaboniamy Ta OKCUAATUBHOIO CTPECY.

Cuprtyiun. CvpTtyiHamm (Sirtuins, SIRTs — 6e3wwym-
Hi perynsatopu iHbopmauii) paHiwe Hasmusanum Il knac
HiKOTUHaMiga-ageHiHa-giHykneotna (HALY) 3anexHux
rictoHoBux geauetmnas (class lll nicotinamide adenine
dinu-cleotide (NAD*) dependent histone deacetylases,
HDACs), xo4a BOHM MOXYTb BMKOPUCTOBYBATU Pi3Hi
cybeTpaTy, WO BKIIYAOTh CTPYKTYPHI Binkn, depmeH-
TW i ricToHun [6].
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CupTyiHM BUOANatoTb aueTUbHi rpynu 3 KINITUHHUX
6inkiB Npu LbOMY aLleTUIbHA Fpyna 3 aueTuIb0OBaHOr0
cybcTpaTty nepeHocutbes Ha ALD-pubO3HY AinsHKY
NAD, BwuBinbHaOUM 2-O-auetun-AP-prbo3y, Hiko-
TUHaMmig, i neaueTunboBaHMi cyGCcTpaT B SIKOCTI Mpo-
aykTiB. Taka nocTTpaHchsuiiHa moaudikauis iCTOTHO
BM/IMBAE Ha nokanizawjto i pyHkuii 6inkis [48].

Micna BiokpuTTa SIRT2 y ppixoxis (1984) [44], cup-
TYiHW ineHTudikyBanu y npokapioTiB i 6araTokNiTUH-
Hux [27]. Ha cborogHi ineHTUdikoBaHO CiM 4neHiB ciM’i
Sirtuin y ccasuiB (SIRT1-7), i koxxeH mae cneundivny
BHYTPILUHBOKNITUHHY Nokanisauito, pyHkuii i cybcTpart-
Hy cneundiyHicTb [33,41,49].

Cepepn SIRT1-7, Bci, kpim SIRT4 nposiBnaoTb Oe-
aumTenasHy akTUBHICTb, Toai gk ana SIRT4 BcTtaHOB-
neHo Tinbkn AOMD-prbo3unTpaHcdepesHy akTUBHICTb
(ADP-ribosyltransferase catalytic activity) [24]. Tak sk
aKTUBHICTb CUPTYiHIB BU3HAYAE 3MiHA Y CMiBBIAHOLLUEHHI
NAD+/HAH, BCi 4neHu uboro CiMencTaa MOXyTb MaTun
BaromMy poJib B EHEPreTUYHOMY CTaTyCi KNiTuHW [7].

BcTaHoBneHo npucyTHicTb SIRT1 i SIRT2 B agpi iy
umtonnasami; SIRT3, SIRT4 i SIRT5 — BUKJTIOYHO B MITO-
xoHapisx, SIRT6 i SIRT7 — Tinbkn B aapi [14].

Cupryin 1. € paHi npo Te, wo SIRT1 Bigirpae Bu-
pilwansHy posib B MOAYSSLUIT PEOOKC CTaHY KNITUHK, 3a-
6e3nevyoun 3ax1cHi epekTr B KIITUHAX | TKaHUHaX, Ki
nigaanTbCa OKCUAATUBHOMY CTPECY B YMOBAX in Vitro i
in vivo [13,18].

MokaszaHo, wo SIRT1 3anobirae cTapiHHIO B KNiTU-
Hax ccaBujiB [52,56,60]. BussneHo, WO CenekTuBHUN
HokaayH rno SIRT1 3HaYHO NPUCKOPIOYM CTAPIHHSA KJTi-
TWH [8,56].

OnuncaHo BIKOBY 3aN€XHICTb 3HUXEHHSI aKTUBHOCTI
SIRT1 B neviHLUi Lypa, cepusi, HUPOK, NEreHis, M’a3ax i
Mo3ouka [4]. BuasneHo, wo ekcnpecisa SIRT1 3meHLwy-
€TbCS B 3a/1IEXHOCTI BifJ, BiKy B rinokamnanbHin popmadii
CD-1 muwen [12].

Binomo, wo piBeHb SIRT1 3HWXEHWI y BUNAOKy
neBHMX XBOPOO abo y MOAENAX MPUCKOPEHHS CTapPiHHS
[23,36].

TakuM 4ymHoM, Ha cborogHi SIRT1, kno4yoBuUiA pery-
naTop MeTaboniaMy Ta OKCMOATUBHOIO CTPECY.

SIRT1 neauetnnoe TpaHckpunuiviHi aktopu (NF-B
i FOXO). AnepHuin paktop B (NF-B), akuii € OCHOBHUM
IHOYKTOPOM 3arnasibHuUX peakLir, neplmin eykapiotmny-
HUN akTop TpPaHCKPWUMLji, ONUCaHUN 9K Takuin, WO
6esnocepeaHbo perymoe H,0,-iHaykoBaHuii okucuaa-
TnBHuI cTpec [43]. SIRT1 geauetunioe NF-B i 3HuXye
KNiITUHHMIA BMicT ADK [25,55].

SIRT1 6e3nocepenHbo AeaueTUoE KIOHOoBI Binku,
wo 6epyTb y4acTb B KNITUHHIM BigNoBiai Ha okcuaaTue-
HWIA CTPEC, TakuUX TPAHCKPUNUinHUX dpakTopiB 9k FOXO
(forkhead box O). Jokasn B3aemogii mix SIRT1 i FOXO
BnepLue HagaHo Brunet et al. (2004) [5].

MokasaHo, wo SIRT1 ccaBuiB 38’a3ye FOXO4, ka-
Tanisye noro geauetmnatoBaHHa NAD-3anexHUM Y HOM
[46]. B Toin yac sk 3a paHnmMum Kobayashi ta iH. [27] ak-
TuBHiCTb FOXO4 npurHiyyBanacs abo nocunioBanacs
3a gonomoroto iHridiTopy SIRT1 Ta Moro aktmBaTopa,
BiANOBIOHO.

SIRT1 akTuBye peuentop koaktusatopa PGC-1. In
vitro, BctaHoBunu, wo SIRT1 akTnBye peuentop Ko-
aktmpatopa PGC-1 (proliferator-activated receptor

coactivator-1), nigTpumyounm KMOro geaueTusibOBaHy
akTUBHY hOpPMY B 14pi, A€ BiH aKTUBYE reHn, o 6epyTb
yyacTb B Takmx GionoriyHmx npouecax i Bignosigsx, sk
aHTMOKCUOAHTHOMY 3axMCTi, MiTOXoHOpianbHOMY 6io-
reHesi, okucnoanbHomy docdopuniosaHHi (OXPHOS)
[29,34].

MNipuweHHs pieHa NAD* yepes ekonoriyHi abo eH-
[OreHHi pakTopyu Moxe ByTu BUMIpsiHE 3a JOMOMOro0
SIRT1, TMM WO, AeaueTUNOBAHHSA TPAHCKPUNLIAHOIMO
koakTuBaTtopa PGC-1 B obnacti npomoTtopa, iHayKye
€KCMpecito cneumoiyHmx reHis, GiNkoBi NPOAYKTU AKUX
MOXYTb MiATPUMYBaTK BIOEHEPreTUYHUIA CTaH KNiTUHU
[17,40].

SIRT1 nigBuLLye aKTUBHICTb KJIIOYOBUX aHTUOKCU-
AaHTHUX PEePMEHTIB, PErysoe eKCrnpecito reHiB oOKCu-
AatvBHOro ctpecy. BctaHoBneHo, wo SIRT1 3anexHui
3ax1CT Bif, OKCUAATUBHOIO CTPecy Moxe OyTu Jocsr-
HYTO LUASXOM MiABMLLYE PEerynsuii Kno4oBUX aHTUOK-
CUOAHTHUX PEPMEHTIB, Takmx sk katanasa (CAT), mi-
ToxoHgpianbHa COJM (MnSOD) i nepokcnpenokcuHa,
yepe3 FOXO-3anexHuin mexaniam [10,17,20,37,57].

€ paHi npo Te, wo SIRT1-onocepenkoBaHUiM KOHTP-
o/ib PGC-1 akTMBHOCTI NpakTU4YHO 34aTHUI perynioBa-
TN €KCMNPECI0 reHiB OKMCHOrO CTPECY, B TOMY YUCHI My-
TatioHnepokcmnpasn (GPx1), CAT ta MnSOD [38,59].
MikpoPHK mogynoioTe ekcrnipecito SIRT1. Bigomo, Lo
6inbwe 16 mikpoPHK mopyniotoTs ekcnpecito SIRTT,
BKktoYatoum miR-34a. MiR-34a iHoykye anonTo3 paky
060008071 knwkn yepes SIRT1, a miR-34a Takox cnpu-
S1€ CTapPiHHIO B eHaoTenianbHmx knitnHax yepes SIRT1
[9,42,51,53].

Xu et al. (2011) [50] npeactaBunn Ookas ToOro,
WO cTapiHHg-3anyckatodi edekTn, WO BUKIMKAOTLCS
Yyeped miR-22 B pakoBMX KiTUHAX YHaCTKOBO ornocepen-
koBaHi SIRT1.

Cuptyinn B perynauii ¢epTusibHOCTI. Y4acTb
SIRTs B perynsuji GepTunbHOCTI CTa€ 3HAYMMOIO 3 MO-
SIBOIO MULLEN, L0 HECYTb HyNbOoBM annenb no SIRTs
(2003) [32]. Tak, SIRT1-gediumTHi MU Ge3nniaHi,
xo4a gaHi npo sname gediunty SIRT1 Ha penpoaykTmB-
HWIA GeHOTMN BCE e BUKSINKatoTb cynepeykm [3,11,28].
SIRT3 iHTepdepeHLia HeraTMBHO NO3HAYAETLCH Ha aK-
TMBHOCTI MITOXOHAPIN i 6a3anbHOMY cuHTE3i ATD [1].
SIRT3-/- abo SIRT3 siRNA-/-iHAykKOBaHi HOKOAYHHiI
eMbpioHN MaloTb AedekT po3BUTKY [26]. Y NOpiBHSAHHI
OknMm Tunom SIRT6-aediumTHI MULWI MatoTb 3HMXKEHY
Macy Tina, 36inbLLIeHe BUKOPUCTAHHS MOKO3U | BUSBNSA-
I0Tb MPOrpecytoye ypaxeHHs citkiskun; 0o 200 gHis go-
XuBano BinbLu Hixk 80% caMok HOKayTHUX MULLEN, Toai
ak nuwe 10% camuiB-HokayTis [39].

HewonaBHO BCTAHOBNEHO, WO AN SirT7-/- muwen
XapakTepHa niasuLleHa emopioHanbHa CMepTHICTb. Ha
piBHI KNiTWH, BUCHaXeHHA SIRT7 npn3soamTb OO NOpy-
weHHa oyHkuii AHK i3 3pocTaHHaM NoABIMHUX PO3pn-
BiB, OOHMM 3 HalbinbL Hebe3neuyHnx ywkomkeHb AHK,
L0 NPU3BOANTL A0 HecTabinbHOCTI reHomy [47].

Cnonykun, wo aktuByiotb SIRT1. Binomo, Lo
Kiflbka knaciB mMeTabofniTiB POCIMHHOIO MOXOOXKEHHS,
Taki 9K GraBoHU, CTiNbOIHW, XankoHW i aHTOUMaHIAHN
(flavones, stilbenes, chalcones, and anthocyanidins),
6e3nocepenHbo akTnBytoTb SIRT1 in vitro [21,22]. Binb-
LWiCTb iAeHTUIKOBAHUX aKkTUBATOPIB € NOoNi-PeHONbHN-
MW 3 aKTUBHUM CTPYKTYPHMM 3B’A3KOM, LLO XapakTe-
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PU3YETLCA MAOCKUMU MYNbTUMEHONBHUMW  KiNlbLSIMUA
rinpokcunbHUX rpyn [22].

Peceepatpon (3,5,4 -trinydroxystilbene) — Halino-
TY>XHiWmMA npupogHuin aktueatop SIRT1. loeHTudiko-
BaHuin B 1940 sk peHonbHa pevoBuHa B 6inii yemepuui,
Veratrum grandiflorum, KBiTy4nx POC/VH, a NOTiM Yy BU-
Horpagi [2].

BcTtaHoBneHO edekTUBHICTb pecBepaTpona B 3a-
nobGiraHHi CTapiHHA AEYHUKIB Y MuLLEein. Tak, BBEAEHHS
7 Mr/kr pecBeparposia npoTarom 12 micsuiB nokpatlye
GepTUAbHICTE 32 paxyHOK PO3LUMPEHHS TPUBaNOCTI
DYHKLiIOHYBaHHS IEYHUKIB, NPO LLIO CBIAYMTb 36iNbLUeH-
HS1 YMcna i AKOCTi OBYJIbOBAHMX OOLMTIB, MOTEHLUiany 4o
pO3BUTKY B eMOpIioHIB, i po3mipiB npuniogy. Xo4ya ak-
TuBHicTb SIRT1 He oujHoBanacs, nigsuweHi pisHi MPHK
Sirt1 BBaxxanucsa HenpsiMmm goka3om aktmeauji SIRT1
Ha BnamB peceepartpona [30].

Y mMuwen, akux rogyBanm pecsBepaTposioM, BCTa-
HOBNEHO 36inblueHHs ekcnpecii SIRT1, a TakoX akTuB-
HicTb PGC-1, nigBuLleHnii MiToxoHapianbHUin 6ioreHes3
[19,31].

B iHWoOMY gocnigpkeHHi, wypam BBOAWAN 5 Mr/Kr
panamiuiHa i oTpumyBanu 36inbLIeHHS GOoNiKynapHOro
pesepsy i niapuLLeHHs ekcripecii SIRT1 i SIRT6 [58].

Mowyk cnHteTnyHoro SIRT1 akTrBaTopa 3 GiNbLUOI
ePEeKTUBHICTIO, PO34YMHHICTIO i Gi0OAOCTYMHICTL CcTae
we Ginbll akTyanbHUM B OCTaHHi poku. Tak, diceTuH
(3,7,3’,4’-TeTparigpokcndaaBoH) Mae aHTMOKCUOAHT-
Hy, MPOTU3anasbHy Ta HEMPONPOTEKTUBHY Ajl0, aKTMBI-
3ye Nrf2, MAPK Tta SIRT1, aki MOXyTb 3anyckatun agar-
TUBHI LUNAXM peakLii KNiTUHU Ha OKCUOATUBHUINA CTPecC
[54].

BuUCHOBOK. 3a OCTaHHi PokM 3Ha4yHO 306inbLumMnacs
KiNbKiCTb AaHnx npo cupTyiHn. SIRT1 ak Benuka geaue-
TUnasa € KJl4YOBUM KNITUHHUM PErynsTopomMm meTtabo-
Ni3My i Fpae KNoYoBY POJIb B TPAHCKPUNLIMHIN Bignosiai
Ha 3MiHN OKUCNIOBAbHO-BIAHOBHUX YMOB B KJTUHI.

MepcnekTMBu noganblMX [OCAIOKEHb. AKTy-
anbHOCTI HabyBa€ OLiHKa 3 BUKOPWUCTAHHAM TBapUWH
BMJIMBY aKTMBaToOpiB/6nokaTopiB akTuBHOCTI SIRT1 Ha
GYHKLiIOHaNbHNIN CTaH S€YHMKa B YMOBaX eKCneprMeH-
TanbHOr0 iIMyHHOrO CUCTEMHOIO YLLUKOOKEHHS.
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CUPTYIH 1 — KJTIOYOBUMN KNITUHHWUNA PEFYASTOP METABOJ1I3MY TA OKCUOATUBHOIO CTPECY

Bo3HeceHcbka T. 10., Ctynuyk M. C., Kaneinikosa O. M., BnawkiBe T. B.

Pestome. CuptyiHu, NAD*-3anexHi pepmeHTu 3 aeauetTnnasHoio Ta/ado MoHo-ALd-pnbosnntpaHcdepasHoo
aKTuBHiCTIO, (Sirtuins, SIRTs — silent information regulators — 6e3wyMHi perynatopu iHdopmauii) NoB’aA3yoTb 3
NPOLLECOM CTapiHHS KNiTUHW. Ha cborogHi ineHTndikoBaHo ciM vneHiB ciM’i Sirtuin y ccasuis (SIRT1-7), i koxeH
Mae cneumndiyHy BHYTPILLHbOKIITUHHY NloKanisaLito, GyHKLi i cydcTpaTHy cneumdivHicTb. JOoCnioKeHHs cupTyiHiB
ccaBLiB 30cepeaxeHi B ocHOBHOMY Ha SIRT1, wo €, MabyTb, romonorom 0o SIRT2 apixaxie y ccaBL,iB.

MeTta poboTun — 36ip, aHani3 i yaarasbHeHHs1 gaHux fitepatypu npo SIRT1 — KOYOBUIA KIITUHHWNIA PerynaTop
MeTabosiaMy Ta OKCUAATUBHOIO CTPECY.

Tak, SIRT1 peauetunioe TpaHckpunuinhi daktopu (NF-B i FOXO), nigBuLLYE aKTUBHICTb KJIIOHYOBUX @HTU-
OKCUIOAHTHUX EepMeHTIB, Takmx sk kaTanasa, mMitoxoHapiansHa COZ (MnSOD) i nepokCuUpenokCuH, perynioe
€KCMPECII0 reHiB OKUCHOr o0 CTPECY, B TOMY Ynchi myTaTtioHnepokcuaasm ta MnSOD; ekcnpecia SIRT1 mogynioeTscs
nekinbkoma MikpoPHK.

TakMMYMHOM, y MOLLYKax CTpaTeril, cCnpsMoBaHUX Ha 3anobiraHHs OKCMOATUBHOI 3arpo3m XXiHOYii GepTUIbHOCTI
aKTyanbHOCTI HabyBae oLjHKa 3 BUKOPUCTaHHSM TBapuH BrIMBY akTuBaTopiB/6nokartopis aktmeHocTi SIRT1 Ha
DYHKLOHANbHUI CTaH 9€4HMKA B YMOBaxX €KCNePUMEHTaIbHOIO iMyHHOITO CUCTEMHOTO YLLIKOLKEHHS.

Kniouogi cnoBa: cupTtyiium, SIRT1, okcnaaTUBHWUI CTPEC.

CUPTYMH 1 - KJIIOYEBOW KNETO4YHbIW PEFYJISTOP METABOJIN3MA M OKCUOATUBHOIO CTPECCA

Bo3HeceHckaa T. 10., Ctynuyk M. C., KaneiiHukora O. M., Bnawkue T. B.

Pesiome. CuptyuHbl, NAD*-3aBucuMble  depMeHTbl € geaueTunasHon  u/unnm  MoHo-ALd-
pbibo3unTpaHcdepasHoi akTMBHOCTLIO, (Sirtuins, SIRTs — silent information regulators — 6ecluymMHble perynsTopsbl
MHpOopMaumn) CBA3LIBAKOT C MPOLLECCOM CTapeHns KneTkn. Ha cerogHa naeHTudmumpoBaHO CEMb YNIEHOB CEMbU
Sirtuin y mnekonutatowmx (SIRT1-7), n kaxgplh UMeeT cneumndmrnyeckyto BHYTPUKIETOYHYIO NOKann3aunio, yHk-
UMK 1 cybCcTpaTHYO CneUMdUYHOCTb.

VlccnepnoBaHme CUPTYMHOB MJIEKONMUTAIOLLMX COCPENOTO4YEHbl B OCHOBHOM Ha SIRT1, kOTOpbLI siBAsieTcs, nNo-
Xanyn, romonorom k SIRT2 gpoxoker y MaekonuTaloLwmx.

Llenb paboTbl — c6op, aHanm3 1 0606LLLEeHVE AaHHbIX NUTepaTypbl 0 SIRT1 — KNtOYEBOM KNETOYHOM PErYNSTOPE
MeTabosmM3mMa 1 OKCMOATUBHOMO CTpecca.

Tak, SIRT1 peaueTtunupyeTt TpaHcKpUnuMoHHble dakTopbl (NF-B 1 FOXO), noBbILWAET akTUBHOCTb KJIOYEBbIX
AHTMOKCMOAHTHBIX GEPMEHTOB, TakMx Kak katanasa, MutoxoHgpuansHasa CO4 (MnSOD) n nepokcupenokcuHa,
perynupyeT SKCNpecCuio reHOB OKCMAATMBHOIO CTPecca, B TOM Yncne rnytatmonnepokcuaassl 1 MnSOD; akc-
npeccusa SIRT1 moaynmpyeTcs HeCKObKMMU MUKPOPHK.

Taknm 0b6pa3om, B Nomckax cTpaTeruii, HanpasneHHbIX Ha NPesoTBPaLLEHNE OKCUAATUBHOM YrpO3bl XXEHCKOW
GepTUNbHOCTY akTyanbHOCTb NPMOOPETAET OLIEHKA C UCMOJIb30BAHUEM XUBOTHbIX BIUSHUS akTMBaTOPOB/610Ka-
TOpoB akTMBHOCTU SIRT1 Ha PYHKUMOHANBHOE COCTOSIHME ANYHMKA B YCIIOBUSAX 9KCNEPUMEHTANIbBHOrO UIMMYHHOTO
CUCTEMHOIO NOBPEXAEHNS.

KnioueBble cnoBa: cupTymHbl, SIRT1, okCMOaTUBHbIV CTPECC.

SIRT1 AS A KEY CELL REGULATOR OF METABOLISM AND OXIDATIVE STRESS

Voznesenskaya T. Y., Stupchuk M. S., Kaleinikova O. N., Blashkiv T. V.

Abstract. Sirtuins (silent information regulator (SIRTs) proteins), NAD* dependent enzymes with deacetylase
and/or mono-ADP-ribosyltransferase activity, are emerging as key antiaging molecules.

The aim of the present review is to summarize current knowledge on the role of SIRT1 as a key cell regulator of
metabolism and oxidative stress.

In the last 15 years, the complex process of cellular aging has been tightly linked to the action of sirtuins.

Sirtuins are formerly known as class Il nicotinamide adenine dinu-cleotide (NAD*) dependent histone
deacetylases (HDACs), although they may use a variety of substrates that include structural proteins, metabolic
enzymes, and histones.

All sirtuins remove predominantly acetyl groups from cellular proteins, and this posttranslational chemical
modification affects significantly proteinlocalization and function. Inthis process, the acetyl group fromthe acetylated
substrate is transferred to the ADP-ribose portion of NAD, releasing 2 -O-acetyl-ADP-ribose, nicotinamide, and the
deacetylated substrate as products.

After the first discovery of the yeast ortholog SIRT2, sirtuins have been identified in prokaryotes and in metazoan.

To date, seven members of the sirtuin family have been identified in mammals (SIRT1-7) and each member has
peculiar subcellular localization, function, and substrate specificity.

SIRT1 and SIRT2 have been found in both the nucleus and cytosol; on the other hand, SIRT3, SIRT4, and
SIRT5 have been found exclusively in mitochondria, while SIRT6 and SIRT7 have been localized only in the nuclear
compartment.

Strong experimental evidence supports the notion that SIRT1 plays a crucial role in sensing and modulating the
cellular redox status thus providing protective effects in cells and tissues exposed to oxidative stressors in vitro and
in vivo.
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SIRT1 is able to directly deacetylate key proteins involved in the cellular stress response, such as forkhead box
O (FoxQ) transcription factors.

In in vitro study, some authors established the fact that SIRT1 activates proliferator-activated receptor
coactivator-1 (PGC-1), maintaining its deacetylated active form into the nucleus, where it activates genes involved
in a variety of biological processes and responses, including antiox-idative protection, mitochondrial biogenesis,
glucose/fatty acid metabolism, and oxidative phosphorylation (OXPHOS).

The nuclear factor B (NF-B), which is a major inducer of inflammatory responses, was the first eukaryotic
transcription factor described to respond directly to H,0,-induced oxidative stress. NF-B deacetylated and
inactivated by SIRT1 exhibits impaired downstream signalling and lowers the cellular ROS load by promoting the
resolution of inflammation.

The majority of the work carried out so far on the role of sirtuins in reproductive functions has focused on SIRT1
and SIRT3, as the main redox regulators. As reported above, SIRT1 as the major nuclear deacetylase plays a
pivotal role in the transcriptional response to changes in redox conditions and SIRT3, as the major mitochondrial
deacetylase, acts as the in situ regulator of proteins which ameliorate damage in mitochondria, the major source of

ROS in the cell.

Resveratrol (3,5,4-trihydroxystilbene) is the most potent in vitro natural SIRT 1 activator. The search for a synthetic
SIRT1 activator with greater efficiency, solubility and bioavailability becomes even more relevant in recent years.

Our knowledge of sirtuins has grown exponentially over the last few years. As reported above, SIRT1 as the
major nuclear deacetylase plays a pivotal role in the transcriptional response to changes in redox conditions.

In search for strategies aimed at preventing oxidative threat to female fertility, an animal using the influence of
SIRT1 activators/blockers, a key cellular metabolism regulator and oxidative stress, is assessed on the functional
state of the ovary under conditions of experimental systemic damage.

Key words: sirtuins, SIRT1, oxidative stress.

DOI 10.29254/2077-4214-2018-1-1-142-25-30
YOK 616-006.6+615.28+547.458.88
MNonomrok B. B.

PeuyeH3eHm — npogh. KocmeHko B. O.
CraTTa Haginwna 30.01.2018 poky

NEPCMNEKTUBU 3ACTOCYBAHHA MOOUDIKALLINA MEKTUHY B KOMMJEKCI
MEAUKAMEHTO3HOI TEPANII PAKY TOBCTOI KULLKW

ABH3 «IBaHo-®paHKiBCbKNiA HaLiOHaIbHUI MeAUYHUIA YHIBepCcUTeT»

(M. IBaHO-DpaHKiBCbK)

3B’930K nyo6sikauii 3 NJ1aHOBMMM HAYKOBO-[,0-
cnigHumMu po6oTtamu. 3anpornoHoBaHe A0CHIAXKEHHS
€ dparMeHToOM HaykoBO-A0CNIAHOT poboTn kadenpu
oHkosorii IBH3 «IBaHo-®paHKiBCbKNIA HaLiOHabHNI
MeOVYHNIA YHIBEPCUTET» «3HAYEHHS KIiHIYHMX, MOPdO-
JIOMYHUX Ta MONEKYNSAPHO-6ioNoriYyHNX MapKepiB y aia-
rHOCTUL|, NPOrHO3yBaHHI 0COONMBOCTEN nepebiry Ta
pes3ynbTaTiB JlikyBaHHA pPaky OpraHiB penpoaykKTUBHOI
CUCTEMM Ta LUIYHKOBO-KULLKOBOrO TpakTy», Ne gep-
XaBHoi peecTpauii 0114U005548.

XipypriyHe BTpy4aHHS Ha CbOrOHILLHIN AeHb 3anu-
LIAETbLCS OCHOBHUM METO40M PaAMKabHOMO NiKyBaHHS
KonopekTasbHoro paky (KPP). B 3anexHocTi Big noka-
3iB 419 NiABULLEHHS ePEKTUBHOCTI NiKyBaHHSA Xipypriy-
HUA METO, MOXe NOELHYBATUCH 3 XiMiO- Y NPOMEHe-
BOIO Tepanieto, ki NpoBOAATb B HE0A4 IOBAHTHOMY 4M
ap’toBaHTHOMY pexumax. Okpim TOro, ximiotepaniio
3aCTOCOBYIOTb 3 ManiaTUBHOIO METOI Y HEBUIKOBHUX
XBOPUX. TMNOBI CxeMu af’toBaHTHOI 4YM naniaTMBHOI
ximioTepanii KPP 6a3yTbca Ha kOMOiHaLigx npena-
paTiB AN19 BHYTPILLHbOBEHHOrO BBEAEHHSA: 5-dnoopo-
ypauuny, NenkoBOPUHY, OKCaniniaTuHy, ipUHOTEKAHY
[9,19,24].

golotiuk@rambler.ru

Y AKOCTi anbTepHaTuBU, XiMiOTEPaNeBTUYHI areH-
TN MOXYTb NPUAMATUCHA NEPOPasbHO. Y MOPIBHAHHI 3
iH ekUigaMn, nepopasibHe 3acTOCyBaHHS XiMmiornpena-
paTiB Cnpuse MNOKPALLEHHIO SKOCTI XUTTA NauieHTiB
Ta 3MEHLUYE BapTIiCTb JIiKyBaHHS 4epe3d CKOPOYEHHS
TpuBanNoOCTi rocnitanizauii. Mpuknagamn Takmx NikiB
€ 3pebinbworo noxigHi @gTopnipumiguHie: Teradyp
(bTOpadyp), kapmodyp, kaneumtabiH (kcenopa) SAKi
4acTo NpU3HaYalTb B MOEAQHAHHI 3 KanbLilo GoniHaToM
[6,9,23].

Y Bunagkax, Konam 3anviialnTbCs HEBUAOANEHI nep-
BUHHI BorHmwa KPP, onTrManbHOI0 € goCTaBka XimioTe-
paneBTUYHMX areHTiB JlIokasibHO OO0 C/IM30BOi 0O0NOHKMN
TOBCTOI KMLWKK. HOBITHI BioTexHonoriyHi nikn, 3okpema
rnpenapaTy MOHOK/IOHANIbHUX aHTUTIN, SKi MatoTb Nen-
TUOHY 41 MPOTEIHOBY Mnpupoay, npu nepopasbHOMY
NnpUMUOMI NiJOaTbCA KUCOTHIM Ta depMeHTaTUBHIN
nerpagauii y BepxHix Bigginax LWAyHKOBO-KMULLIKOBOIo
Tpakty [6,9,13,24]. Tomy, onsa 3abeaneyeHHs gocTaT-
HbOI KOHUEHTpaUji B TOBCTI KullLi, 0O0B’A3KOBOIO
YMOBOIO € JOCTaBKa NikiB Yy afleKBaTHI JIOKasbHilA KOH-
LeHTpaLii 6e3 nepeayacHoro ix BUBINIbHEHHS Y pyIAHY-
BaHHA [13].
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