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TPUBAETCA BTOPUYHOM. B JaHHBIN MOMEHT paccMaTpmMBaeTcA BOSMOMKHOCTb MCNO/Ib30BAHMA BblLEYNOMAHYTbIX Be-
LLLECTB KaK B COCTAaBE KOMMJIEKCHOW, TaK U KOMBUHMPOBAHHOM Tepanmm ¢ TOYKMU 3peHUA Ha UX HelMpoburonormyeckune
a¢bdeKTbI, KOTOPbIe, B CBOIO 04Yepeb, BAUAKOT Ha Pa3/iMyHble 3BeHbA BUOXMMUYECKUX NPOLLECCOB PEKOHCONMAALNN
namaTn. Tak uUccnefoBaHUA y 340POBbIX Ntogeln nokasanun, yto MAMA onocpeayeT 06paboTKy 3MOLMOHANBbHOM
namsaTtn. DCS BavAeT Ha cneunduryeckme noatmnbl peuentopos NMDA, ogHol 13 GyHKUMIA KOTOPbIX SABAAETCA MO-
OYyNALMA OTBETOB Ha SKCTUHLMIO CTPaxa. 3ac/y»KMBaeT BHUMaHUA COXPaHEHWe NoTeHLMana HeMponaacTUYHOCTU U
CTUMYNALMA FyTamaTeprmyeckon cucteMbl KETAaMMHOM B KayecTBe HOBOro HanpasneHua dpapmakotepanum MNTCP.
CeWyac Ha LOKNIMHUYECKOM STane Haxo4ATCA IeKapCTBEHHbIe npenapaTbl, Mcnonb3ytoT NPY-pelenTopbl B KayecTse
TepaneBTUYECKMX MULLIEeHeN. HecMoTpA Ha Lenbl pas, NosyYeHHbIX NONOXUTENbHbIX PE3yabTaToB, MHOTME BONPO-
Cbl B 3TOVM cdhepe 0CTatoTCA HepeleHHbIMU 1 TPebytoT AasibHelLWwero n yraybneHHoro nsyyeHus.
Kntouesble cnosa: MNTCP, neueHne, MAMA, KaHabuanon, J-UMKNOCEPUH, KETaMUH, HelponenTug, Y.

MODERN APPROACHES TO PHARMACOTHERAPY OF POSTTRUMMATIC STRESS DISORDER
Zhyvotovska L. V., Boiko D. 1., Sokil A. A., Pogorilko O. V., Voloshyn V. A.
Abstract. Post-traumatic stress disorder (PTSD), the development of which is provoked by various emergencies
— the most studied and, probably, the most common psychiatric disorder that occurs immediately after traumatic
events and catastrophes of different origins. However, there is some uncertainty about the diagnosis and treatment
of post-traumatic disorders. The research examined the current trends in the development of psychopharmacology
of post-traumatic stress disorder using MDMA, D-cycloserine, cannabidiol, ketamine and neuropeptide Y. In the
treatment of PTSD, psychotherapy is preferred, while pharmacotherapy is considered secondary. At the moment, the
possibility of using the above-mentioned substances as part of complex and combined therapy is being considered
from the point of view of their neurobiological effects, which affect various parts of the biochemical processes
of memory reconsolidation. Researches in healthy people have shown that MDMA mediates the processing of
emotional memory. DCS affects specific subtypes of NMDA receptors, one of the functions of which is the modulation
of the responses to the extinction of fear. Thus, more extensive surveys using exposition therapy and fractional
dosage will allow the role of DCS to be added as an additional therapy in the treatment of PTSD. Some investigators
describe the relationship between the use of cannabis, as a form of self-treatment, and the force of traumatic
events in adolescents as well as in adults. According to modern research, CBD increases the consolidation of averted
extinction of memory in healthy people. Noteworthy is the preservation of the potential of neuroplasticity and the
stimulation of the glutamatergic system with ketamine as a new direction in the pharmacotherapy of PTSD. Drugs
are now at the preclinical stage, using NPY receptors as therapeutic targets. The intranasal administration of NPY is
an interesting option, since it has the potential to increase the concentration of peptides directly into the central
nervous system without significantly affecting peripheral structures. Such an approach worked successfully in rodent
models in PTSD models. However, the systemic introduction of NPY modulators may have unwanted side effects as
it has a stimulating effect on vasoconstriction, inflammation, angiogenesis and adipogenesis. Despite a number of
positive results, many issues in this area remain unresolved and require further and in-depth study. Priority is the
study of new experimental methods of therapy for PTSD that will improve existing rehab programs, improve quality
of life and return patients to full social functioning.
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38’A30K ny6nikauii 3 n1aHOBMMU HAayKOBO-A0CNIA- Bcryn. IHcyniHopesucTeHTHicTb (IP) po3rnsgaetb-
HUMK poboTamu. [aHa poboTa € pparMeHTOM Hayko- €A AK nopyweHa bionoriyHa Bignosiab nepudepnyHnx
BO-A0C/NIAHOT p060'|'y| Kad)ep'pm nponeaeBTUKU BHyTpiu.l- TKaHWH opraHiamy Ha BN21MB eHA0reHHoro abo ek3oreH-
HbOI MEAMLMHM 3 AOTAALOM 3a XBOPUMM, 3aranbHoi  HOTO iHCYAiHy. Bionoriyna p,vif-l iHCyniHy nondArae y pery-
NPaKTUKK (cimeitHoi MeanumHM), YKpaiHCbka MeauyHa “_ﬂ""i:" M?Taﬁoniq"'”x peaKL"iM_(°6MiH BYrneBoAs, ),Kv'piBi
cTomaTosioriyHa akagemia «OcobamsocTi nepebiry Ta Ginkis) i miToreHHux npouecis (pocty, AndepeHLlitosak-

. HS TKaHWH, TpaHcKpunuii reHis) [1]. CyyacHe yaBneHHsA
NPOrHo3y MeTaboNiYyHOro CUMHAPOMY 3 YpPaxyBaHHAM ;
: . npo IP He 3B0AMTbCA L0 NapaMeTpiB, LLO XapaKTepusy-
reHeTUYHUX, BIKOBUX, reHAEepPHMX acneKTiB XBOPUX, Ha-

. ; . . t0Tb TiZIbKM MeTaboni3m BYrneBofiB, a BPaXxoBYE TaKOX
ABHOCTI 'y HWX PISHMX KOMMOHEHTIB MeTf6°"'”H°r° 3MiHM 0BMiHY MpiB, 6inkis, PyHKLi KNITUH eHgoTenito,
CMHAPOMY i KOHKPETHOI CynyTHbOI naTonorii Ta WAsAXM  ekcnpecii reHis [2].

KOpeKLUii BUABNEHMX NopyweHb». N2 AepkaBHOI pee- EHAoTenianbHi KNITUHM BifirpaloTb BaAnsy posb
cTpauii 0114U001909. B perynauii CyauHHOro TOHyCYy, NpoO3anajbHUX i Npo-
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TPOMBOTUYHMX NPOLLECIB 32 AOMNOMOrOH0 NPOAYKLT YmC-
NeHHWX GaKTopiB, BKAKOYAOUM OKCUA, a30Ty, LIUTOKIHMK,
NPOTPOMBOTMYHI areHTU i aHTUKOAryNAHTHI YUHHUKK. Y
HOpPMaNbHUX YMOBAX iCHYe 6anaHc B cekpeuii umx cyb-
CTaHUii, Wwo i 3abe3nevye LiNiCHICTb CyAUHHOT CTiHKW.
EHpoTenianbHa auchyHKuia (EL) xapakTepusyeTbea ne-
peBAXKAaHHAM BA30KOHCTPUKLi, aaresielo nerKkouuTis,
roTOBHICTIO g0 TpomboyTBopeHHs [2,3]. BignosigHo o
Cy4yaCHMUX NOrnaAis, nopaz 3 Aucainigemieto, okcmaa-
TUBHUI cTpec, E[] i 3ananeHHA ABNAOTb OO0 OCHOBY
PO3BUTKY i NpOrpecyBaHHA aTepoCKaeposy, L0 € OCHO-
BHMM NaTOreHeTM4YHUMm GaKTOPOM PO3BUTKY CepLeBo-
CyAMHHUX 3axBoptoBaHb(CC3).

EceHujianbHa rinepteHsia (EM) e HalinowupeHiwmm
CC3, Lo € NPOBIAHO NPUYMHOK PAHHbLOI iIHBANIAHOCTI
Ta CMepTi B ycbOoMy CBiTi. 3rigHO gaHmx BOO3 eceHui-
a/ZibHa apTepianbHa rinepTeHsis BuaAB/ieHa binblue HiX
y 1 minbapga HaceneHHa cBity, 6113bko 150 MinbiioHIB
Nogen, Wo NPOXKMBAKOTb Ha TepUTOPIi LLEHTPaNbHOI i
cxigHoi €sponu [4]. ET giarHocTyeTbea maike y 30-45%
[OPOC/AOro HaceneHHA 3a AaHWMU 0diCHOrO BUMIpHO-
BaHHSA apTepianbHoro Tucky (AT). | wopiyHo uen Bigco-
TOK 36inblwyeTbca. OCKiNbKM, B LiJIOMY YacTKa nogen
NOXWA0ro BiKY B CBITOBIM Monynsuii 3 KOXHMM POKOM
3pOCTaE, a NnepeBarkHa biNbLiCTb HaceNeHHA Beae cnas-
YNt cnocib }KnTTa, 36iNbLUYIOYN MaCy Tifla, NOLWMPEHICTb
rinepToHii B ycbomy cBiTi byae nigsuulysaTunch [5].

ET moxke 6yTv noB’A3aHa 3 UncneHHUMM GpakTopamm,
BK/IIOYAKOUM FTE€HETUYHY CXWMbHICTb, HaAMIpHE CMOXK-
BaHHA COJli 3 iKeto | TOHYC CMMNaTo-aZApeHaN0Boi cUCTe-
MU, AKi B3aEMOZAIOUYM MiXK COBOI MOXKYTb CPUYUHATH
niasuweHHs AT [6]. BnauB reHiB Ha piBeHb apTepia/ib-
HOMO TUCKY B 3HAYHIM Mipi NOCUAOETHCA E€K30reHHUMM
dakTopamun. Came Ui YUHHUKN € MOANDIKOBAHUMMU i iX
YCYHEHHA CNYXKUTb METOK NPEeBEeHTUBHOrO BTPyYaHHA
[7,8].

Meta pocniaXeHHA: OUiHUTM POoNb iHCyNniHOpe3uc-
TEHTHOCTI B PO3BUTKY eHA0TeNiaNbHOT AUCOYHKLIT Y XBO-
pPUX MONOAOTO BiKYy 3 apTepiasibHOLO rinepTeHsieto.

O6’ekT i meToau pocnigKeHHA. [na nowyky iH-
dopmauii 6ynm BUKOPUCTAHI METoA CUCTEMHOrO i Mo-
PiBHAIBHOTO aHani3y, KOHTEHT-aHai3, bibniocemaHTHy-
HUI MEeTOoZ, BMBYEHHA CYYaCHUX HAYKOBUX AOCAIOKEHb
wono snamsy IP Ha po3suToK E/L y nauieHTiB monogoro
Biky 3 El. byno onpauboBaHO AaHi HayKOBOI NiTepaty-
pu B HacTynHMx 6a3sax gaHux: Web of Science, Scopus,
MEDLINE, Medscape, PubMed, Google Scholar.

Pe3ynbTatM pAocnig)KeHHA Ta iX O06roBopeHHsA.
EceHuianbHa rinepTeH3ia Ta iHCYNiIHOPE3UCTEHTHICTb.
HalBaxknusiwy ponb B natoreHesi El Bigirpae peHin-
aHrioTeH3iH-anbgocTepoHoBa cuctema (PAAC) [4]. IP
PO3rNAAAETLCA AK 3HUMKEHHA PeaKL,ii iHCYyNiHOYYTANBUX
TKAHWH Ha iHCYNiH NPW MOro AOCTaTHi KOHUEHTpaLil.
JocnigKeHHA OCTaHHIX POKiB NOKasanu, Wo rinepak-
TneHicTb PAAC Biairpae Ba*k1nBy ponb B po3BUTKY IP,
AIKa € OCHOBHMM KOMMOHEHTOM MeTaboniYHOro CuH-
apomy( MC). Mpo ue cBiaunTb Tol dakT, Wo iHribiTop
aHrioTeHsMHnNepeTsoptoovoro ¢pepmenty (IANP) Beae
0,0 3HUXKEHHA IP i MoXe cynpoBOAKYBaTUCA PO3BUTKOM
rinornikemiyHux ctaxis [9,10]. B Hopmi iHCyniH Bonogie
CYAMHHO NPOEKTUBHUM epeKTOM 3a paxyHOK aKTuBaL,ii
depmeHTa pocdaTuamn-3-knHasm (PI13-K) B eHpgoTeni-
aNbHUX KAITMHAX Ta MikpocyauHax. Lelr depmeHT Ka-
TanNisye peakuito yTBOpeHHsA dochatnamn-iHosmTon-3-
docdata — ogHoro 3 meceHaKepis. Lle npussoants Ao

eKkcnpecii reHa eHgoTenianbHoi NO-cMHTETasu, BUKMAY
NO eHAOTENBHUMMK KNITUHAMM Ta iHCYNiH-06yMOBIeHOT
BasoaunaTtauii [9,11]. 3a Aonomoroto cy4acHMUX mone-
KYNSipHO-6i0N0rYHUX TexHosorii 6yNo BCTAHOB/IEHO,
WO NOCTPEeuenTOpHi CUTHaNbHI CUCTEMM aHFIOTEH3UHY
Il (AT-1l) Ta iHcyniHy TicHO nos’a3aHi [11]. AT-Il 6nokye
OOMH 3 KatoyoBux PpepmeHTiB bochopuntoaHHA PI3-
K, Akni 6epe yyacTb B TPAHCMOPTI [IIOKO3M B KAITUHM,
cuHTe3i NO, i B TOM e Yac akTUBYE iHWi depmeHTH, Big-
noBiganbHi 3a MiTOreHHi i nponipepaTMBHi nNpouecK B
CYAMHHIN cTiHui [9,12]. CneundiyHe nopyweHHaA B PI3K-
3a/IEXKHIM  iHCYNiHOBIM curHanisauii ¢opmye 3B’sA30K
MiX PEe3UCTeHTHICTIO A0 iHcyAiHy i E[, Wo BKasye Ha
cnopigHeHicTb metaboniuHmx, 3okpema MC i cepueBo-
CYOMHHUX 3aXBOPHOBaHb B iHCYNiHOPE3UCTEHTHUX CTa-
Hax [13]. EHgoTenianbHi i iHCYNIHOBI CUTHaNbHI WAAXM
nepexpeLLyoTbca OAMH 3 OAHUM i TOMY 3B’A30K MiXK
byHKUieto eHaoTenito i meTaboniamom iHCyNiHY € ayKe
BaXK/IMBMM MPU NOPYLUEHHSAX, TaKUX AK El, OXKUpPiHHA i
LyKpoBui giabet 2 Tuny. IP noriplwye cyaMHHY peakuito
i nigBuULLYE cepueBO-CYANUHHUI pu3KK. NoegHaHHA IP
Ta eHAoTenianbHoi AMCOYHKLUii NpyM NaToNOrYHMUX Mo-
pyweHHax cnpuae nopyweHHo NO-3anexHoi Basogu-
nartauii, NOrIMHAHHIO KAITUHHOI TNOKO3U, NOCUIEHHIO
OKCMAATMBHOIO CTpecy Ta 3amajieHHA, WO NPU3BOAUTL
00 aTepockieposy [2,14]. 3 oaHoro 6oKy iHCyAiH CTUMY-
JIIO€E BUPOBNEHHs eHaoTeniem okeuay asoty (NO), Bax-
JIMBOrO Ba3oAmMnaTatopa, AKMIA Ma€e aHTUarperauinHum
edeKT i 06MeKYEe pPiCT KAITUH rafaKux M'A3iB CyauH, ane
3 {HWOro — onocepesKoBaHO CTUMYJIIOE BUBIZIbHEHHA
eHpoTeniHy-1 (ET-1), nOTyKHOro Ba30KOHCTPUKTOPA
[2,9,15]. Takum 4MHOM, BNAMB iHCYNiIHOPE3UCTEHTHOC-
Ti Ha po3BuTOK E[l A0 LbOro Yacy € HEOAHO3HAYHUMM |
notpebye noganbloro gocnigxeHHs. Ocobansoi ysaru
3acnyroBytoTb o3Haku IP Ta E[l y ocib monogoro Biky,
OCKiNIbKM 36inblytoTb edeKTUBHICTb NpodinakTnku CC3
Ta MC.

EHgoTenianbHa aucoyHKUia. EHgoTenin cyamH BBa-
YKAETbCA KUTTEBO BAXKNMBUM OPraHOM, B AKOMY Biaby-
BAETbCA CMHTE3 Pi3HWUX CYAMHOPO3LLIMPIOBAJIBHUX i CY-
OVHHO3BYXYHUMX MefiaTopiB. Y CyAuHHOMY eHAoTenii
NPOAYKYIOTLCA YNCNEHHI TOPMOHAbHI, 'yMOpasbHi Ba-
30aKTUBHI | pocTOBI i peryntotodi nentuaw. Li meagiatopu
BK/toYatoTb eHAoTeniH (ET), Ang Il, 6paaukinin, NO i pag,
iHWWKX PakTopiB pocTy. B3aemoaina ayTOKPUHHUX i napa-
KPUHHUX LLUTOKIHIB BiAOYBaETbCA B CYyAUHHOMY eHAOTe-
Nii, WO NpM3BOAMTbL 4O POCTY i pemoaesntoBaHHA CTiHKM
cyauHu i o remoanHamiuHoi perynauii AT [3,14]. Tymo-
panbHUI BNAMB Ha nepudepuyHUin CyauHHUn onip €
pe3ynbTaToM Aii MeiaTopiB, TAKUX AK Ba3OKOHCTPUKTO-
pu (ET, Ang Il, kKaTexonaminu) abo Bazogunatatopu (NO,
npocTarnaHAmHKU, KiHiHu). Kpim Toro, B’sA3KicTb KpoBi,
YMOBW 3BYKEHHA CTIHOK CYAMH i WBUAKICTb KPOBOTOKY
(cepepHi Ta NyNbCcOBi KOMMNOHEHTN) MatOTb MOTEHLHY
AKTYanbHICTb WoAo perynauii AT y AognHuM 3a gono-
MOrOI0 CYyAMHHOI Ta eHAoTenianbHOI GyHKUii. HalyacTi-
we E[l xapaKTepusyeTbca nopylieHoto 6iogocTynHicTio
NO 3a paxyHOK 3HMKeHOi npoayKuii NO-cuHTaszoro NO
(eNOS),abo nocuneHHa posuwenneHHs NO 3a gonomo-
roto akTUBHMX GOopM KMCHIO0 abo 3a paxyHOK 06ox mexa-
Hi3mis [14]. Mpu HopmanbHUXx ymosax NO andyHaye B
TNafKOM’A30BI KNITUHWU CYAUH | aKTUBYE ryaHinaTumkia-
3y, L0 NpU3BOAMTbL A0 Ba3oAmaTaLlii Yepes akTMBaLLilo
LMK/IMYHOTO r'yaHO3MHOBOrO MoHo ¢ocdarty [3,14]. NO
NPOAYKYETbCA FOOBHMM YMHOM 3 L-apriHiHy 3a gono-
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moroto eHpgotenianbHoi NO-cuHTasm (eNOS). Le Haa-
3BMYAMHO NOTYXKHA CYAMHOPO3LWMPIOBaibHA PEYOBUHA,
LLLO BMN/IMBAE Ha MicueBy ayToperynsauito [15].

EHAOTENIOUUTN MICTATD MEXaHOCEHCOpPM, WO 3Mi-
LLYHOTbCA 3MIlLYHOTbCA Mig BNAMBOM KPOBOTOKY. CTy-
NiHb BUPAXKEHOCTi AaHoro GbeHoMeHa — HanpyKeHHA
3CyBY — 3a/1€XUTb Big, 06’€MHOI WBMAKOCTI KPOBOTOKY,
B'A3KOCTI KPOBi Ta AiameTpa cyauMHW. 3a AOMNOMOrow
MEXaHOCEHCOPIB peani3yeTbCA BMJIMB €HAOTEeNiA Ha
TOBLLMHY M’A30BOrO CYAMHHOrO LWapy, Wo 3abesneuye
NMOM’AIKLIEHHA KOAMBAHb CYAWHHOI CTiHKM BHaCAifOK
nepenagais AT [16]. Hanpyra 3cyBy € K/IOYOBMM aKTW-
BaTopom eNOS y isionoriuHnx ymosax, i Le gonoma-
rae agantyBatv nepdysito opraHis 40 3MiH cepLeBoro
BUKMAY. IHWI CUrHaNbHI MONEKyNU, Taki AK BpaauKiHiH,
afleHo3MH, GaKTOp POCTy eHAOTeNito CyAnH (BUAINAETb-
€Ay BiANOBiAb Ha riMOKCit0), i CEPOTOHIH (BUBINbHAETLCA
nif Yac arperauii TPOMBOOLMTIB) TaKOX MOXKYTb aKTU-
ByBath eNOS [3]. E[l byna 3al0KyMeHTOBaHa MaiXKe B
KOXHOMY CTaHi, NoB’A3aHoMy 3 aTepocknepo3om i CC3,
a TaKoXK NOB’A3aHa 3 HAABHICTIO GpaKTOPiB PU3UKY, TAKUX
AK TinepToHisA, Aucninigemia, UykpoBui aiabet, BiK i
0XMpiHHA [5,6,14]. Kpim Toro, B eHAoTeNii cyauH BUpO-
6N510TbCA KinbKa GaKTOPiB POCTY; KOXKEH 3 HUX Biairpae
Ba*K/IMBY POJib B aTeporeHesi i NOWKOAKEHHI OpraHis-
MmiweHen. Ui dakTopun BKAOYAOTb PaKTOP POCTY TPOM-
6ouuTie, dakTop pocty ¢ibpobnacTis i iHcyniHonoai6-
HUI dakTop pocTy [17]. BHacnigok E[l, BUHMKAE HU3Ka
NpPoaTePOCKNEPOTUYHUX MONEKYNAPHUX MOAIN, BKAtOYA-
HO4M NiABULLEHY MPOHUKHICTb NiNiAIB i CNPUAHHA OKMUC-
NOBAJIbHUM i 3anasibHUM MpoLLecam B aTePOMATO3HUX
6aAWKax, WO CnpuAe po3puBy BAALIOK i PO3BUTKY Npo-
TpomboTMYHUX aBuly [3,18]. B niTepaTypi mManoocCBiT-
NIEHUM 3aNULLAETLCA MUTAHHA PO3BUTKY eHAoTenianb-
HOI AMCOYHKLIT Yy MonogoMy Bili Ta BiANOBigHO paHHIX
03HAK PEMOAENOBAHHA CYAMH Y XBOPUX Ha apTepianbHy
rinepTeHsito.

IHCYNiHOPE3UCTEHTHICTD Ta XPOHIYHE 3anaseHHA
HU3bKOI iHTEHCcMBHOCTI. JoBeaeHo, wo HecneuudivyHe
Cyb6KNiHIYHE 3amaneHHA, AKe CNOCTepiraeTbcA Mpu ri-
NepTOHiYHI XBOPObI, acouilioBaHe 3 yparKeHHAM Oop-
raHiB-mileHen — rinepTpodieto NiBOro WAYHOYKA, aTe-
POCKNEPO30M aopTU Ta BEIMKMX apTepiii, HUPKOBOIO
aucoyHKuiero [19,20].

MC BKNOYAE OKMUPIHHA, apTepianbHy rinepTeHsito,
NopyLLeHHs ByrneBogHOro i ninigHoro obmiHie. ba-
raTbMa HayKOBUMW [OCNIAKEHHAMW [OBEAEHO, LWO
dakTopn pusmky, ob6’eaHani B8 MC, 3Ha4YHO nowwmpe-
Hi i IX NOLWMpPEHICTb 3POCTAE Y BCbOMY CBITi BHACNiAOK
36iNbLUEHHA YNCNEHHOCTI NoAel 3 OXKUPIHHAM Ta He-
npaBuabHUM crnocobom Kutta [7,12]. B eKoHOMiIYHO
PO3BMHEHMX KpaiHax 27% popocaux [21] i 6amnsbko 15%
NiaNiTKIB MatoTb OXKMPiHHA [22]. OCHOBHa posb B Cro-
pigHeHocTi MC i WwWBMAKOrO PO3BUTKY aTepOCKAepo3y
BiABOANTbLCA rinepiHcyniHemii, Wo Beae Ao nponidpepa-
Lii rnagkom’A30BUX KAITUH | ¢ibpobnacTie B CyguHHIN
CTiHLi i CTUMYNOBAHHA CMHTE3Y KONareHy B aTepocKie-
pOTMYHKUX Basiwkax [13,23].

MOHATTA NiINOTOKCUYHOCTI CBigYMTbL NPO Te, WO Nia-
BULLEHI PiBHI LMPKYNOIOUMX MUPHUX KUCNOT Ta/abo Ha-
KOMUYEHHA NinifiB B Mm’A3ax i NeyiHui MmoXyTb Npu3BO-
OUTW [0 Pe3nUCTeHTHOCTI A0 iHcyniHy [24]. Mo-nepuwe,
LMPKYIOKOYI KUPHI KUCNOTU aKTUBYIOTb KAITUHHI CUT-
HaNbHi WAAXKM, AKI 3aBarkatoTb Ail iHcyniny. Mo-gpyre,
MeTaboni3m KMPiB MOXKe NPU3BECTU [0 HAKOMUYEHHA

NPOAYKTIB X MeTaboniamy B KNiTUHAX, WO BUK/IMUKAE
PEe3UCTEHTHICTb A0 iHcyniHy [23,24]. XpoHiuHe 3ana-
NIeHHA HWU3bKOi IHTEHCMBHOCTI — Le roA0BHA NPUYMUHA
OXMPiHHA, Ta iHCyNiHOpe3ncTeHTHOCTI [25]. Makpodaru
KMPOBOI TKAHMHW CU/IbBHO AKTMBOBAHI, 3 NiABULLEHOLO
eKcnpecieto npo3ananbHux rexis. Lli npo3ananbHi reHn
BK/IIOYAOTb Habip LMTOKIHIB, 30Kpema, GaKkTop HeKpo-
oy nyxamH- o (TNF-a), AKi HagMiPHO CEKPEeTYHOTLCA 3 aK-
TMBOBaHUX Makpodaris i 6esnocepegHbO BUKIMKAOTbL
PE3UCTEHTHICTb A0 iHCYMiHY, AiI0Tb Ha KAITUHU-MILLEHI
iHCYNiHY MiCLLeBO 33 ONOMOTOH MAaPAKPUHHUX MEXaHi3-
MiB. Kpim TOoro, akTMBaLif TpaHCKpPUNUiMHUX daKTopiB
aKkTMBaTopa npoteiHy-1 (AP-1) i agepHoro ¢akTtopa-kB
(NF-kB) npu3BoauTb 40 MexaHi3my nogadi, AKWUA no-
CUNHOE NPOAYKLi0 Npo3ananbHUX UUTOKIHIB [15,26,27].
AKLLO ceKpeLia LMTOKIHIB AOCUTb BEMKA, BOHU MOXYTb
NOLUMPIOBATUCA 33 MEXi TKAaHWHW, MiABULLYOYN LMpP-
KY/IHOI04i PiBHI, TAKMM YMHOM CTBOPIOBATU €HOOKPUHHI
edeKTM Ha BiALaNeHI CUCTEMM OpPraHiB, Taki AK mM'sA3M i
neyiHKa, NOCU/IIOIOYN CUCTEMHY PE3UCTEHTHICTb A0 iH-
cyniny [19,24]. He3Barkatoum Ha NocCTinHI 3ycunns y 6o-
poTbbi 3 Npobaemoto AUTAYOrO OXKMUPIHHA, 338 AaHUMKU
OLLIHOK, KOXeH TpeTin nianitok B €Bponi, AK i paHiwe,
Ma€ HaA/IMLWKOBY Macy Tifa abo CTParKAa€ HA OXKMPIHHA
[28]. Mpu ubOMy HaMBMLLi NMOKA3HUKM Big3HAYaOTbLCA B
KpaiHax MNiBaeHHoT €Bponu i CepeazemHomop’s. Oco-
611Be 3aHEMNOKOEHHA BUKAMKAE TOM daKT, Wo enigemin
3pocTae B KpaiHax CxigHoi €EBponu, Ae NOKAa3HMKKU Tpa-
OMLIHO 6ynn HUXKYmMmm [21]. OTKe, iCHYE HeObXiaAHICTb
obcTexkeHHA came Ujel nonynauii oci6 mononoro Biky
3 MEeTOK BCTAHOB/IEHHA MPUYMH Ta HACAIAKIB enigemii
OXMUPIHHA.

MPOrHOCTUYHI MapKepu eHAoTenianbHoi ANCPYHK-
uii. TpuBano icHyro4Ma Ha TN XPOHIYHOro 3ananeHHsa
HU3bKOI iHTEHCMBHOCTI eHgoTeniafbHa AUCPHYHKLIA
CYNpPOBO/AKYETbCA 3MEHLUEHHAM €/1aCTUYHOCTI aopTu
i BEIMKMX apTepilt i 3pOCTaHHAM LWBUMAKOCTI NyAbCOBOT
xBuAi y xBopux EI [27]. MoKa3HMKM, WO XapaKTepusy-
I0Tb eHA0TeNiaIbHY QYHKLi0, LUIMPOKO 3aCTOCOBYHOTHCA
B HAYKOBUX AO0CAiAKeHHAX. O4HAK, B LWOAEHHY Meany-
HY NPaKTMKY BOHM ilWe He BXoaATb. B AaHWI1 yac cepep,
HAYKOBLB CK/1anacA KOHUEMLiA €AMHOro cepLesBo-Cy-
OMHHOTO KOHTUMHYYMY. TaK no3HavatoTb 6e3nepepsBHUit
PO3BUTOK CEpLEeBO-CYAMHHUX 3aXBOPIOBAHb Bif, BUXiA-
HUX PAKTOPIB PMU3MKY A0 PO3BUTKY XPOHIYHOI cepueso-
cyauHHOI HepocTaTHocTi [29,30]. Y uboMy KOHTUHYYMI
npv 6yab-aKOMy reHesi 3aXBOPHOBAHHA MOXKHA BUABK-
TV NPOLECU HapOCTaHHSA AucbanaHcy eHAaoTenianbHoI
cuctemm (HegoCTaTHICTb MexaHi3miB Basoaunatauii) i
CTYyNeHA CepLeBO-CYAMHHOTO pPemoaentoBaHHA (Kom-
NEeHCATOPHOro NiABULLEHHA apTepiaNbHOrO TUCKY, NPO-
nidepalii, 36iNblIEHHS YUCENbHOCTI MagKUX M'A3iB
CcyauH abo 3poCTaHHA X po3mipiB i 3arasbHOI 3MiHM
CNiBBiAHOWEHHA TOBLUMHWN CTIHKX A0 NPOCBITY CyAMHMN)
[31]. Ui sABMwa cynpoBOAKYIOTLCA NiABULLEHHAM Me-
pudepuyHoro onopy, 36inblIEHHAM XKOPCTKOCTI aopTH
i BE/IMKUX eNnacTUYHUX CYAUH. 3POCTaHHA LUBUAKOCTI
NOLWMPEHHA NYAbCOBOI XBWUAI MPU LLbOMY PO3LLHIOOTb
AK NPOrHOCTUYHY O3HaKy PO3BUTKY CEPLEBO-CYAUHHUX
YCKNaZHEeHb i NiABMLLEHOro pu3nKy cmepTtHocTi Big CC3
[32]. OcHOBHi HeiHBa3uBHiI mMmeToaM — ue Bi3yanilauia
COHHOI apTepii i TeCTyBaHHA PeaKTUBHOCTI M/IE4YOBOI ap-
Tepii (BART) 3 BMKOPUCTaHHAM ynbTpacoHorpadii [33].
HeBupiweHM 3a1MLWAETLCA MUTAHHA 3aNpPOBaAMKEHHA
B PYTUHHY NPaKTUKY HeiBa3MBHOI ouiHKK E[L Ta Bnams IP
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Ha MapamMeTpu peaKTUBHOCTI Nae4oBoi apTepii. Chig ae-
TaIbHO A0CNIANTN NOKasHMKK ELl y nauieHTiB monoaoro
BiKY, AAK MPOrHOCTUYHI MapKepn peMmoaentoBaHHA CyauH
Ta PO3BUTKY aTePOCKNEPO3Y.

BucHOBKU. EHAOTeNniaNbHA ANCHYHKL A € KNHOYOBUM
¢dakTopom wWwo noeaHye EI Ta aucmertaboniyHi ctaHu,
TaKi AK IHCYNIHOPE3UCTEHTHICTb, LLLO € NPOBIAHOK O3Ha-
KOl MeTaboniyHoro cuHapomy. EL, cToiTb Ha NepeTuHi

[BOX HaNbBiNbWKUX enigemin uMBini3aLii — ecceHuianbHOT
rinepteHsii Ta meTaboNiYHOrO CUHAPOMY, OCHOBHOMO
O3HAKOK AKOrO € iHCyNiHOpe3nUcTeHTHicTb. Ponb IP B
po3BuTKYy E[l, AocCi 3anMLWIa€eTbcA cynepeynmBoto, TOMy
icCHye HeoOXigHiCTb MOAANbLIOrO BMBYEHHA LIEI Npo-
61emu, ocobanBo cepes NaLieHTIB MOIOAOIO BiKY, WO
CTpaXKAatloTb HA apTepianbHy rinepTeHsito.
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POJIb IHCYNIHOPE3UCTEHTHOCTI B PO3BUTKY EHAOTENMIANBHOI ANCOYHKLIT NPU ECEHLIIANIbHIN APTEPI-
ANTbHIN MNEPTEH3IT Y NALJIEHTIB MO10A0rO BIKY

IBaHuubKa T. A., Kasakos 0. M., lfymiHcbKui HO. n.

Pe3tome. IHCYyNiHOPE3UCTEHTHICTb PO3MIAAAETLCA AK NOpyLleHa 6iosoriyHa BignoBigb nepndepuyHmMX TKAHWH opra-
Hi3My Ha BNMB eHAoreHHoro abo ek3oreHHoro iHcyniHy. EHgoTenianbHa ANCOYHKLIA XapaKTepPU3YETLCA NepeBarkaH-
HSAIM Ba30KOHCTPUKLi, afire3ieto IeMKoUMTIB, rOTOBHICTIO A0 TpoMbOoyTBOPEHHSA. BianoBigHO 40 cyyacHWUX Nornsais,
nopsaz 3 AMcAinigemieto, OKCMAATUBHUI CTpec, eHaoTenianbHa ANCOYHKLA | 3ananeHHA ABNAIOTb CO60t0 OCHOBY PO3-
BMTKY i NporpecyBaHHA aTepPOCKIEpOo3y, WO € OCHOBHUM MaTOreHETUYHUM GaKTOPOM PO3BUTKY CepLLEBO-CYANHHUX
3axBOpHOBaHb. EHAOTeNnianbHa ANCOYHKLIA CTOITb HA NEPETUHI ABOX HaMbiNbWKNX enigemiit LmMBinisaLii — ecceHuianb-
HOI rinepTeH3ii Ta meTaboniyHOro CMHAPOMY, OCHOBHOK O3HAKOK SIKOTO € iHCY/iIHOPE3UCTEHTHICTb. Ponb iHCyNiHO-
PEe3UCTEHTHOCTI B PO3BUTKY eHAoTeNiaNbHOI ANCOYHKLIT A0CI 3a/MLLAETLCA CYyNepeyiMBoto, TOMY iCHYE HEOBXiAHICTb
NMOAANbLIOFO BUBYEHHA L€l npobnemn, ocobnnso cepes NauieHTiB MOMOAOIO BiKyY, LLLO CTPAXKAAIOTb Ha apTepianbHy
rinepTexsito.

Kntouosi cnoBa: iHCyNniHOPe3UCTeHTHICTb, eHAOTeNiaNbHA AUCOYHKLiA, apTepiasibHa rinepTeH3ia, MONOANN BiK.

POJ1b UHCYIMHOPE3UCTEHTHOCTU B PA3BUTUWN SHAOTENUAJIbHOM AUCOYHKLIUM MPU SCCEHLMANIBHOMN
APTEPUANIbHOM MTMNEPTEH3MW Y NALMEHTOB MONOA0rO BO3PACTA

MBaHuuKan T. A., Kasakos 0. M., FymuHckuii 0. U.

Pe3tome. MHCYIMHOPE3NCTEHTHOCTb PACCMATPMBAETCA KaK HApyLUEHHbI 6MONOrMYecKuii oTBET Nepudepuyeckmx
TKaHel opraHM3ma Ha BO34eWCTBME SHAOTEHHOIO UM SK30reHHOTO MHCY/IMHA. HAO0TENMANbHAA AUCHYHKLMA XapaK-
TepusyeTca npeobnasaHvem Ba3OKOHCTPUKLMW, afre3nelt NerKounToB, TOTOBHOCTBbIO K TpomboobpasoBaHuto. Co-
TNACcHO COBPEMEHHbIM B3I/184aM, BMECTE C ANCIMNUAEMUEN, OKCUAATUBHBIN CTPECC, SHAOTEMabHAA AUCHYHKLMA U
BOCMasieHMe ABNAKOTCA OCHOBOWM Pa3BUTUA U MPOrPECCUPOBAHUA aTEPOCKIEPO3a, U €CTb OCHOBHbIM MATOFrEHETUYECKMUM
baKTOpOM pasBUTUA cepaeYHO-COCYAMCTbIX 3a601eBaHMI. DHAOTENNANbHAA AUCHYHKLMA CTOUT HA NEePecevyeHnn aByx
KPYMHENLWMX SNMAEMUIA LUBUAN3ALUM — SCCEHLIMANBHOW TMMNEPTEH3UMU U MeTaboNNYECKOro CUHAPOMA, OCHOBHbIM
NPW3HAKOM KOTOPOTO SIB/IAETCA MHCYIMHOPE3UCTEHTHOCTb. PO/Ib MHCYIMHOPE3UCTEHTHOCTM B PA3BUTUM SHAOTENIMANb-
HOM AMCOYHKLUMM A0 CUX NOP OCTAETCA NPOTUBOPEUMBON, NOITOMY CYyLLECTBYET HEOOXOAMMOCTb Aa/ibHENLEro usyye-
HWA 3TON NPobaembl, 0COBEHHO cpeam NaLMEHTOB MOIOAOI0 BO3PACTa, CTPAAAIOLWMX apTepuaibHOM rMnepTeH3nen.

KntoueBble cn10Ba: MHCYNIMHOPE3UCTEHTHOCTb, SHAOTENNAbHAA ANCOYHKLMA, apTepuaibHan rMnepTeH3na, Moo-
[0V BO3pacT.

THE ROLE OF INSULIN RESISTANCE IN THE DEVELOPMENT OF ENDOTHELIAL DYSFUNCTION IN ESSENTIAL
HYPERTENSION IN YOUNG PATIENTS

Ivanytska T. A., Kazakov Yu. M., Guminsky Ju. .

Abstract. Insulin resistance (IR) manifests itself as a disturbed biological response of peripheral tissues of an
organism to the effect of endogenous or exogenous insulin. The modern presentation of IP is not limited to parameters
that characterize only the metabolism of carbohydrates, but also takes into account changes in the exchange of fats,
proteins, endothelial cell function, and gene expression. Endothelial dysfunction is characterized by predominance of
vasoconstriction, adhesion of leukocytes, readiness for thrombotic formation. The presence of factors of cardiovascular
risk, such as hypertension, hyperglycemia, hypercholesterolemia, changes the structural and functional state of the
endothelial cells. According to modern views, along with dyslipidemia, oxidative stress, endothelial dysfunction and
inflammation are the basis for the development and progression of atherosclerosis, which is an emerging pathogenetic
factor in the development of cardiovascular diseases (CVD).

Essential hypertension is the most common type of CVD, which is the main cause of early disability and death
throughout the world. Recent studies have shown that hyperactivity of the renin-angiotensin-aldosterone system plays
an important role in the development of IR, which is a major component of the metabolic syndrome (MS). Normally,
insulin has a vascular protective effect by activating the enzyme phosphatidyl-3-kinase (PI3-K) in endothelial cells and
microvessels. This leads to the expression of the endothelial NO-synthetase gene, the release of endogenous NO ¢
and insulin-induced vasodilation. A specific disorder in the PI3K-dependent insulin signaling forms a link between
insulin resistance and endothelial dysfunction (ED), indicating the affinity of metabolic diseases, in particular metabolic
syndrome and cardiovascular diseases in insulin-resistant conditions. IP, an excellent symptom of metabolic syndrome,
worsens the vascular response and increases cardiovascular risk. The combination of insulin resistance and endothelial
dysfunction in pathological disorders contributes to the violation of NO-dependent vasodilatation, cellular glucose
uptake, oxidative stress and inflammation, leading to atherosclerosis. On the one hand, insulin stimulates the
production of endothelial NO, an important vasodilator, which has an antiaggregation effect and limits the growth
of smooth muscle cells in the blood vessels, but on the other — indirectly stimulates the release of endothelin-1, a
powerful vasoconstrictor. Thus, the effect of insulin resistance on the development of endothelial dysfunction is still
uneven and requires further research. Particular attention should be paid to signs of insulin resistance and endothelial
dysfunction in young people, since in this way it is possible to more effectively prevent the development of CVS and
metabolic syndrome.

ED is at the intersection of the two largest epidemics of civilization — essential hypertension and metabolic
syndrome, the main feature of which is insulin resistance. The role of insulin resistance in endothelial dysfunction
development is still controversial, so there is a need for further study of this problem, especially among young patients
with hypertension.

Key words: insulin resistance, endothelial dysfunction, arterial hypertension, young age.
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