O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMeP: 0415U002643
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 22-06-2015

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kononenko Osbra MukosiaiBHa

2. Kononenko Olga

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HaykoBOi cneniaabHOCTI: 03.00.13

Ha3Ba HayKoOBOi CIeNiaJIbHOCTI: dizionoris moguny i TRapUH

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jata 3axucTy: 09-06-2015

CreniaJbHICTh 32 OCBITOIO: 8.070408

Micue po6oTu 3400yBayva: Incrutyt disionorii im. O. O. Boromossisg HAH Ykpainu

Kop 3a €IPIIOY: 05417093

Micue3Haxoa>KeHH: 01024, m. Kuis, ByJI. boromosbL, 4

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHOoi BYEHOI pagH (pa30Boi CleliaJai30BaHOi BYE€HOI pagu): [ 26.198.01

IloBHe HalMeHYBaHHSI IOPHUAUYHOI 0COOM: IncTuTyT disionorii im. Boromosbig HanjonanbHa akazemist

HayK YKpaiHu

Kog, 3a €EIIPTIOY: 00000000

Micqesnaxo,zm(emm: ByJ1. boromosnbLg, 4, M. Kuis, Kuis, 01024, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaiMeHYBaHHSI OPUAHUYHOI 0COOH: IHcTUTYT disionorii im. O. O. Boromossig HAH Ykpainu
Kopg 3a €IPIIOY: 05417093

MicuesnaxomerHﬂ: 01024, M. Kuis, Bys1. boromosbig, 4

dopma By1acHoCTI:

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 34.39.23

Tema gucepranii:

1. MosiekysisipHa afanTatliss HEMPOTPAHCMITEPHUX CUCTEM MO3KY IIPY aJIKOTOJIi3Mi

2. Molecular adaptation of neurotransmitter system in human alcoholics brain.

Pedepar:

1. PoboTy npucBsiueHO AOCIiIKEHHIO OCOOIMBOCTEN eKCIIpecii reHiB eHI0reHHoi ONioiHoi cucTeMHu, reHiB
cybonnHuLpb petentopiB GABAA- Ta iGlu-cucrtem y MO3Ky XBOPUX Ha aJIKOTOJIi3M Ta 30,0POBUX JiIofgel. barato
JII0ZIeH CTIOXKUBAIOTh AJIKOTO0JIb, ajle aJIKOTOJIbHA 3aJI€XKHICTh PO3BUBAETLCS He Y BCix. [IprynHa Takoi BUGipKOBOCTI
IOCi 3aJIMIIAETHCS 3arafKO0. AJIKOTOJIi3M € XPOHIYHUM i 4aCTO IIPOTPECY0YMM 3aXBOPIOBAHHSM, 5IKe
XapaKTePU3yeThCsl BTPATOI KOHTPOJIIO Haf, BXUBAHHAIM asikoroJito (Koob et al., 2013). ®ynkuionanbHi 3MiHY,
BYKJIMKaHi aJIKOTOJIbHOIO 3aJIEXKHICTIO, BKJIIOUAIOTh PO3BUTOK TOJIEPAHTHOCTI, SIKA MOXKE BiJlirpaBaTy BaXKJIUBY POJIb Y
nepexo/ii BiJi KOHTPOJIbOBAHOTO [10 HEKOHTPOJIbOBAHOT'O CIIO>KMBAHHSI aJIKOT0JII0, TOOTO askoroizmy. Lei nepexin
MOXKe 6yTH HacJiIKOM MOJIEKYJISIPHUX 3MiH HellpoTpaHcMiTepHux cucteM (McFarland et al., 2004). [list eTaHO1Y
HalpaBJI€HA Ha JEKiJbKa HEMPOTPAHCMITEPHUX CHUCTEM, SIKi BKIo4aloTb EOC, GABA- i iGlu-cucremu (Clapp et al,,
2008). JIikyBaHHSI JIKOTOJIi3MYy € aKTyaJbHOIO IIPOOIEMOIO IJ1s1 6araTboX KpaiH i A1 YKpaiHu 30Kkpema.

dapmakosioriyHui mifxin 1o BupimeHHs Liel mpobaeMu nosisirae y CTBOPEHHi Npenaparis, 3GaTHUX 3MEHIINTH



aJIKOTOJIbHY 3aJIeKHiCThb. Hallla po6oTa NpucBsYeHa JOCIIIPKEHHIO MOJIEKYJIISIPHOI (Pi3ioJ1orii HEHpOTpaHCMITEPHUX
cucreMm (EOC, GABA- i Glu-penjenTopHiX CUCTEM) B XBOPUX Ha aJIKOTOJIi3M B CTPYKTYpax MO3KY, 110 PETYJIIOI0Th
KOTHITHUBHY I10BE[IiHKY, Ta 6€PYTb y4acTb y PO3BUTKY asIKoroJibHOi 3anexxHocTi (PFC, OFC, HP-DG i CeA).
MopemoBaHHS aJIKOTOJIBHOI 3aJI€KHOCTI i KOTHITUBHUX €(PEKTIB B €KCIIEPUMEHTAX Ha TBAPUHAX HE BiloOpaXkaloTh
CKJIQZIHOCTi MOJIEKYJISIPHUX IIPOLIECIB y MO3KYy XBOPHUX Ha ajyikoroJiizm (McBride et al., 1998). Tomy Mu nposesnu cBoi
IOCJIiI)KeHHS Ha MO3KY JIIoIWHU. JIiKyBaHHS aJIKOT0J1i3MY JIIKApCbKUMU ITperapaTaMyu Ma€ HU3bKY e(peKTUBHICTb,
SIKY MO>KHA IIiIBULIMTH, SKILO BPaxOBYBaTU iHIUBiAyaabHi 0C06MBOCTI (1osiMop¢izmu) nauieHTis. ToMy BaKJIMBUM
3aBIAHHSM € ineHTU(iKalig FeHeTUYHMX MapKepiB aJIKOT0JIbHOI 3aJI€XKHOCTI Ta €(PEKTUBHOCTI aHTUAJIKOTOJIBHAX
dapmaxosioriyHux npemnapatiB. OCHOBHUM Pe3yJIbTOM HaIMX JOCIiIKEeHb €, II0-TIepliie, BUSBIEHHS OUCPeryJIsiii
excrpecii KOP i 3MiHUM B PiBHAX €HIOT€HHYX OMIOIAHUX MENTULIB Y CTPYKTYPaxX MO3KY, 10 HAJIEXKATh 10 KOPTUKO-
JIiMOIYHOI CHUCTEMU B MO3KY XBOPMX Ha aJIKOTroJIi3M. Jlucperyisuisg BupaxkaeTrbcs B ninpuieHHi pisHs OPRK1 MPHK B
OFC, nigsumeHnHs piBHiB PDYN MPHK B dI-PFC i ninBumensi piBus guHop@ini y dI-PFC i HP-DG B M0O3Ky XBOpUX
Ha aJIKoroJiidM. BueBngHO mo nucperyssanis EOC B ymMoBax ajkKOroJIbHOI 3aJ1€XKHOCTI I0B'13aHa 3 TUCPETYIISLI€I0
iHIIMX HEMPOTPaHCMITEPHUX CUCTEM, HANIpUKJIaf, riayTamartepriynoi cucremu (Kuzmin et al., 2013). [To-gpyre, 6yio
BUSIBJIEHO MiABUIIEHHS PiBHA eKciipecii gecatu cybonuunns iGlu-penentopis (GluA2, GluA3, GluK2, GluK3, GluKs5,
GluN1, GIuN2A, GluN2C, GluN2D i GluN3A) B rinokaMIli XBOpPUX Ha aJIKOTOJIi3M, a TaKOXX 3MeHIIeHHs piBHst MPHK
n'stu cy6onuuuipb (GluAl, GluA4, GluK2, GluN2D, GluD2) B murganenonioHomy Tizi. PiBeHb ekcripecii Tiibku ofHiel
cyoonnuuLi (GluN2A) 6ys 36inbmenuii B OFC. He Bpanocs BusiBuTu 3MiH B ekcripecii MPHK 17151 BCix TppoX KiacisB
iGlu-peuenropis B PFC. [TopiBHSHHS 3MiH 10 eKcrpecii cyboaunup iGlu-penenTtopis Mixk YOTUpMa CTPYKTypaMu
MO3KY XBOPUX Ha aJIKOTOJIi3M I10Ka3aB, 1J0 B KOPTUKAJIbHUX CTPYKTypax Mo3ky (dl-PFC i OFC) ui 3MiHU1 MiHiMaJIbHi.
Bopnouac B HP-DG i CeA, mo Hanexxats A0 JiMO6iYHOI cucTeMy, 3MiHNM Yy BCiX TpboX Kiacax iGlu-penenTopis 6yiu
3HAuHI. AjanTaniiiHi 3MiHU, BUKJIMKaHi €TaHOJIOM, Pi3HITHCS MK KOPTUKAJIbHUMU i TIMOIYHMMHU CHCTEMaMU, i
TaKOX MiXX CTPyKTypaMu MO3Ky y JiM06iuHil cuctemi. [lo-Tpete, aHani3 ekcripecii 16 cybogunnibs GABAA-
peLenTopa B YOTUPbOX CTPYKTYPAX MO3KY XBOPHMX Ha aJIKOTrOJIi3M I10Ka3as, 1o 3MiH1 B GABA-epriunii cucremi
BiIPi3HSIIOTbCS MK CTPYKTypPaMy MO3KY Y XBOPHUX Ha ajIkoroJjiism. Tax, B rinokamili, piBeHb ekcrpecii anpgal-,
anbdad-, anpdas-, 6eral- i ramal-cybonununp 6yB nigsumennii, a B OFC piBeHb ekcripecii cyboguHuLpb rama?2 i
nesbTa 0yB 3HIKeHUH. Y CeA OyB 3HMKeEHUIT piBeHb ekcripecii anbda2-cybogunuti. Y PFC Mu He 3HalIIIM 3MiH
ekcnpecii cybogunuip GABAA-peLenTopis. 3MiHH, 110 CIIOCTEPIraloTbCs B MO3KY XBOPUX Ha aJIKOT'0J1i3M, MOXYTb
BiZOyBaTHCs BHACIIOK (1) FeHETUYHOI CXMJIBHOCTI [IO aJIKOTOJIi3My; (2) AUCPEryIsLii HEMPOTPAHCMITEPHUX CUCTEM
IIpU YepryBaHHI XPOHIYHOI'O BXXMBAHHS aJIKOTOJIIO 3 [lepiofamu abCcTrHeHLil; (3) TOKCMYHOro eeKTy aaKoroo; (4)
ajanTalifiHUX 3MiH, IIPU SIKUX KOMIIEHCATOPHI ITPOLECH HE B 3MO3i MiATPUMYBATU CUCTEMY B IIEPBiICHIN PiBHOBA3i,
TOOTO IIpY NEepPexo/ii BiJl TOMEOCTATUYHOI 4O aJIOCTaTUYHOI perysiii. [lo-ueTBepre, NOLUIYK FeHETUYHAX MApKEPIB
JIiKyBaHHSI aJIKOTOJIi3MY BUSIBUB 3B'$I30K TPUBAJIOCTI Nepiofly abCcTHHEHL|I 3 mosimopdizmom (SNP rs2058878) B
GRIN2B-reHi. Takum unHOM, SNP rs2058878 Moxke 6yTH BUKOPUCTaHUH SIK 6iomMapKkep epeKTUBHOCTI JIiKyBaHHS

ankorosizmy. Kimtouosi cioBa: PDYN, OPRKI1, GRIN2B, iGlu- i GABA-penentopu, aakorosism.

2. Heavy alcohol drinking results in pathological alterations in the brain. An important issue is what
neurotrasmitter systems are affected, and whether the produced neurotransmitter changes underlie development
of alcohol dependence along with psychological and cognitive disturbances associated with alcoholism. Molecular
dysregulations in the endogenous opioid, glutamate and GABAergic systems may play a role in the development of
alcohol dependence and associated cognitive impairment (Koob et al., 2013). Animal models of alcohol dependence,
tolerance and toxicity do not reflect all complexity of this disorder (McBride et al., 1998). Therefore in this study we
aimed to assess whether these neurotransmitter systems undergo adaptive changes associated with alcoholism in
the human brain. The aim was addressed by analysis of postmortem brain specimens. In the opioid system, strong
and significant differences were observed in expression of the prodynorphin gene, which gives rise to precursor of
opioid peptides dynorphins, but not other opioid genes. Prodynorphin expression was upregulated and dynorphins
were elevated in the prefrontal cortex (PFC) and hippocampus in alcoholics. Expression of ionotropic glutamate
receptors (iGlu) subunits was found to be altered in the brain of human alcoholics. Alcoholism was associated with
increased expression of 10 iGlu subunits in hippocampus (HP-DG), and reduced mRNA level of 5 iGlu subunits in



central amygdala (CeA) and 1 subunit mRNA in orbital frontal cortex (OFC). None of analyzed iGlu mRNAs was
altered in the PFC. Furthermore, we demonstrated that alcohol consumption alters expression of several subunits
of GABAa receptor and that these changes are brain region specific. mRNA levels of five GABAA receptor subunits
were increased in the HP-DG, while of two and one other subunits decreased in OFC and CeA, respectively. mRNA
level of 16 GABAA receptor subunits was not altered in the PFC. In conclusion, the alterations in transcription of
genes of the opioid, glutamate and GABA systems identified in brain regions involved in neurocognitive control of
addictive behavior may represent molecular adaptations developed after many years of alcohol consumption and
withdrawal. Alternatively, these findings may reflect inherited molecular differences between controls and
alcoholics. In both cases, these changes may underlie transition to alcoholism contributing to craving and
compulsive alcohol seeking behavior. Acamprosate supports abstinence in some alcohol-dependent subjects, yet
predictors of response are unknown. To identify response biomarkers, associations of abstinence length with
polymorphisms in candidate genes in glycine and glutamate neurotransmission pathways and genes previously
implicated in acamprosate response were investigated. Genetic marker was identified, this is the minor GRIN2B
rs2058878 A allele, which is associated with longer abstinence during the first 3 months of acamprosate treatment.
This is an important step toward the development of personalized treatment recommendations for patients with
alcohol use disorders, as genetic markers may be used for selection of patients who have the highest probability of
responding to acamprosate. Key words: PDYN, OPRK1, GRIN2B, iGlu u GABA receptors, alcoholism.
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