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XBopo6a Anbureiimepa (XA) - Halipo3noOBCO/XEHiWe HelipofereHepaTMWBHE 3axXBOPHBAaHHA, NaToOreHes
AKOTrO [0 KiHUA He BifOMWIA. ICHYe NpunyLweHHs, Wo Tpueana 6/10kaja ueHTpanbHux M-xoniHopeuenTopiB
NPU3BOANTb A0 PO3BUTKY NEPBUHHUX TAHOK LbOr0 3aXBOPIOBAHHSA, NPOTe NpaMuUX cBiguyeHb 6pakye. MeTa
OOCNIAXEHHA - BCTAHOBUTMUW BNAUB T puBanoi 61okagn ueHTpanbHUX M-XP Ha rictocTpykTypy, Hakonu-
YyeHHs beTa-aminoigHoro 6inka ¢-AB) Ta HellpomegiaTopHuWiA Npodinb ronoBHoro mo3ky (CM) wypis. Y
WypiB 3i ckononamiH-iHaoykoBaHo XA AOCAIAXYBaNN KOTHITUBHI (PYHKLiiy TecTax BiAKpUTOro nonas, ekc-
TpPanonAuinHoro BWBINMbHEHHA Ta YMOBHOrO ped/iekCy MacMBHOINO YHWKHEHHS, BU3Hayanu apTepio-
BEHO3HY Pi3HUL0 3a F/0KO3010 Yy LepebpanbHOMy 6aceiiHi, koecdpilieHT mMacu Mo3Ky. BumiptoBanu piBeHb
aueTunxoniHy (AX) Ta aKTUBHICTb aueTWUNXoniHecTepasu y cuHanTocomMax HeilpoHie, y uinomy M -
BMicT AT®, TAMK, cepoTOHIHy, rnyTamMaTy Ta acnaprTaTy. MopdonoriyHo gocnigxysanum CeHCOMOTO-
pHY Kopy (CMK) Benukux niBkynb Ta CA-i i CA330HM rinokamna Ha npeamMeT HelpogereHepauii. Y Heilpo-
nini BuaHavyanu /3-Ab. Y wypis 3i ckononamiH-iHAykoBaHot XA BCTAaHOB/IEHO BMpa3He NOpYLIEeHHS KOTHITu-
BHUX (PYHKLiA, eHepreTn4YyHOro o6mMiHy 'M (3MEHLUIEHHS CNOXMBAHHA FHOKO3M Ta piBHIO AT®), naTosoriy-
Hy oBepekcnpecito AXE Ta ycix megiaTopiB okpim AX, piBeHb AKOF0 3HAYHO 3HMXYETbCA. MopdonoriyHo
BUABMNEHO HelpogereHepauyito CMK Ta rinokamna, /3-aMinoigHy iHhinbTpauyito Hellponink Ta CTIiHOK Api6-
HUX LepebpanbHux apTepii. Takum YuHOM, TpuBana 6nokafa ueHTpanbHux M-XP y LiypiB npu3BoagnTb
[0 PO3BMTKY NEPBUHHUX NaHOK XA, L0 BaApTO BpaxoByBaTU AK B eKCNepnMeH T anbHiil dpapmakonorii, Tak
i Npy nikyBaHHI NayieHTIiB XONIHONITUYHNMM 3acobamu.

KnwouoBsi cnosa: xsopoba Anbureiimepa, natoreHes, M-xoniHo6nokaTopu, eKCNepuMeHT

BrnkKoHaHO 3a nNnaHoOM HaykoBO-gocnigHoi po6oTu HdayY «PapmakonoriyHe BUBYEHHS GIONOrIYHO aKTMBHUX PEYOBUH Ta NiKapCbkux
3aco6iB» (Ne gepxaBHoipeecT pauii0114U000956)

BcTyn KNIHIYHUX faHWX, OTPUMaHUX NPU BMBYEHHI XOJIHO-
no3nTnBHUX 3acobis (IAXE, opTo- Ta a/lOETEPUYHNX
aroHicTiB, NO3UTUBHUX ANOETEPUYHUX MOAYNATOPIB
MyekapuHoBux (M-XP) Ta HIKOTMHOBUX XOJliHOpe-
LenTopiB), fKi 3MEHWYTb HelpoaereHepadio Ta
aminoigos 3a XA. Ane npAMux cBigyeHb TOro, WO
6nokaga XCM npu3BoAunTb [0 PO3BUTKY NEPBUHHUX
naHok XA, Hapasi Hemae. [locTae nuTaHHA npo
NPUYNHHO-HACNIAKOBI 3B’A3KW: HakonuuyeHHa (3-Ab
Ta HehpocibpunapHnx kny6kie nopywye XCM uum
nepeuHHa 6nokaga M-XP 3gaTHa BukAMKath Ui
CTPYKTYPHi MOPYLIEHHA HeWpoHiB? [Ana Bignosigi
Heob6xigHO 6e3nocepefHbO gocniautTn ctaH M Ha
Tni 6nokagn M-XP Ha npegmMeT pO3BUTKY NEPBUH-
HMX NaToreHeTu4yHmUx naHok XA. Bigomo, WO Taku-
MW € He NuWe HelpoaereHepauyis Ta BigknajgeHHs
aminoigy. OgHUM i3 naTepHiB natoreHesy XA € Tak
3BaHNN «HENPOTPaHCMITTEPHUI 3CyB» - 3MiHa BMi-
CTy HM3KM HelipomepgiaTopiB TM npu XA. BiH BUHU-
Kae yHacnigok Toro, wo XCM € gyHKUioHanbLHO
B3aEMOMNOB’A3aHOI0 i3 6araTbma IHWMMWU HelpoTpa-
HCMITTEPHUMWU CUCTEMAMMU, a XONIHEPTIUHI HENPOHM
eKCNpecyTb peuentopu, niraHgamMmum AKX € ramma-
amiHomacnsaHa kucnota (FAMK), cepoToOHiH, rnyTa-
MiH Towo [7,8]. Tomy MeTOK AOCNIAXEHHA cTano
3’'AcyBaHHA BMAMBY XPOHiIYHOT 6nokagn XCM Ha
ctaH M wypiB, a came MOro ricToNoridyHy CTPYKTY-
py, HakonuyeHHA (3-Ab, 3MiHM eHepreTMyHoro obMmi-
Hy Ta OCHOBHWX HeWpOTPaHCMITEPHUX CUCTEM, WO
3anyyalTbca A0 nartoreHesy XA.

XBopo6a Anbureiimepa (XA) - XpOHi4He Helpo-
JereHepaTuBHe  3axXBOPHOBaHHA, eTionartoreHes
AKOT0 OCTATOYHO He BCTAHOBJEHWN. 3rigHo 3 kna-
CUYHUMWN YABNIEHHAMU, TMEPBUHHOK faHKow XA €
npoTteiHonaTtisl, WO BUABMAETLCA HAKOMUYEHHAM
6nawok 6eTa-aminoigHoro 6inka ((3-Ab) Ta Helipo-
Qi6bpunsApHux kny6kiB. 3rogomM po3BMBAKOTLCS Heil-
poaereHepalia (CcTpaxpalTb Hacamnepepg XosiiHe-
priyHi HEWpOHW KOPU BENMKUX MiBKY/Nb Ta rinokam-
na), MOPYLIEHHA LEeHTpasibHOT XONHEepPriYHoT TpaH-
cMmicii Ta cnaboymcTBo [1]. ¥ naTtoreHesi XA BcTa-
HOB/IEHO Barome 3HayeHHs 6araTbOx peryniosalib-
HUX cuctem M (HelpoTpaHCMIiTEPHUX, HENpoTpo-
piuHuX cpakTopiB, GiNKiB-lWANEPOHIB, LUTOKIHIB TO-
wo) [2]. Mepw 3a Bce, NpuBepTaEe yBary xoniHepri-
YyHa cuctema Mo3ky (XCM), knw4yoBa posib AKOT
BCTaHOB/ieHa noHag 40 pokiB Tomy [3]. Togi
3’acyBasiocsl, WO XONiHOHeraTuBHi 3acobu (30kpe-
Ma, HenponenTukM 3 BUPA3HUMMK XOAIHONITUYHUMU
BNACTUBOCTAMMU) NOTIPWYIOTb KOTHITUBHI  QDYHKL,iT
nauieHTiB, ToA4i AK XONIHONO3UTUBHI (Hanpuknapg, iH-
riitop auetunxoniHectepasn (IAXE) dizocTurmin)
nokpawywTb iX. CbOrofHi Ue CnocTepexeHHsa po3-
BUHY/IOCA [0 PIBHA «XOJIIHEPTiYHOT napagurMmm»
XA. OpfHieto 3i cknagoBux Liel napagurmy € rinoTe-
3a npo Te, WO HeratuBHa perynauia XCM npusso-
OUTb [0 PO3BUTKY NMEPBUHHUX NTAaHOK XA, 30Kpema,
HelipogereHepauii Ta aminoigosy [4,5,6]. Ls rino-
Te3a 3aCHOBaHa Ha HU3Li eKcrnepuMeHTaslbHUX Ta
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MaTepianu Ta MeToan AOCAIAXKEHHS

B ekcnepumeHTi, K Of4HY 3 Mopernei KOrHiTuB-
HOro AeiunTy y WypiB, WO po3BUBAETLCA Npu XA,
BUKOPUCTOBYIOTb XPOHIYHY 6110Kady UeHTpanbHUX
M-XP ckononamiHom [9,10]. CkononamiH € onTu-
MasibHUM ANna MmopentoBaHHA XA 6nokatopoM M-
XP, ockinbkn gobpe npoHukae y 'M Ta 6/10kye Yyci
Buau M-XP, ponb KOXHOro 3 AKUX y (QOpMyBaHHI
HelipogereHepauii Ta npoTeiHonaTii 0CTaTOYHO He
BCTaHoB/ieHO [11].

MogentoBaHHSA XBOpo6u Anbureimepa. 3rigHo 3
MeToAuYHUMKU pekomeHpauismu [10], ona BigTBO-
PEHHSA KOTHITUBHOrO Aediunty wypam Bikom 1-1,5
poKy WwopeHHo npotarom 20 AHIB BHYTPilWHbOOYe-
peBUHHO (B/0) BBOAATHL cKOMosiaMiH y Ao3i 1 mr/kry
BUINAAI BOAHOrO po3ymHy 1 pa3 Ha geHb. OcCKinbku
3a3Buyail XxoNiHOHeraTMBHWI BNAMB (Hanpuknag,
NiKyBaHHA MCUXIYHUX po3nafiB nauieHTiB i3 XA
HelponenTnkamm 3 XONIHONITUYHUMWU BACTMBOC-
TAMW) € TpUBaNUM, Y HaWOMy AOCAIAXEHHI nepios
BBeJleHHA CKONosaMiHy NOAOBXEHO A0 27 [HIB.

BukopuctaHo 14 6innx paHgombpenHux Wypis-
camuiB Bikom go 1,5 poky, oTpumaHux i3 BiBapito
LleHTpanbHOT HaykoBo-fgocnigHoi  na6opaTtopii
Hday, akux yTpumysanu y cTaHfapTHUX ymoBax
BiBapit0 3a NPUPOLHOIo CBIT/IOBOr0 PeXumy «AeHb-
Hiu». JocnigXeHHs BMKOHAHO BiANOBIAHO A0 NOMO-
XeHb OupekTtuBu 2010/63/EU E€sponeiicbkoro Map-
nameHTy i Pagn €C «[po 0XOpOHY TBapwWH, BUKO-
pucTOBYBaHUX 3 HaykoBow MeTow» (2010). Lypis
po3noAinanu Ha rpynu iHTakTHoro KoHtpost (IK) Ta
mogenbHoi natonorii (MM) no 7 y KOXHiiA. TBapu-
Ham rpynu MM npotarom 27 AOHIB yBOAWIM CKOMO-
namiH Ak onucaHo Buwe, wypam rpynu IK - eksiBa-
NeHTHUn 06’eM i30TOHIYHOrO po3umHy NaCl B/o. 3
28 no 38 geHb yci TBapUHU OTPUMYBasIN i30TOHIY-
HuiA po3uuH NaCl (BigMuBOYHWIA nepion). Hagani
JocnigKyBann cTaH NCUXIYHMX CYHKUIA y TecTax
YMOBHOIo peiekcy nacuBHOro yHUKHeHHs (YPMY,
Ha 11 10 geHb nicna BiAMUBOYHOrO nepioay), BiAk-
putoro nonsa (BM, Ha 1 aeHb) Ta ekcTpanonsauiiHo-
ro suBinbHeHHa (EB, Ha 1 geHb) [10,12]. ¥ TecTi
YPIMY Bu3Hayanu naTteHTHUI yac BXoay A0 3aTeM-
HEeHOro BiACIKY npunagy Ta KiNbKiCTb TBapuH, LWO
[OCArNN  KpuTepito HaBYeHOCTI (MepebyBaHHA B
OCBIiT/IEHOMY BigAini npoTaArom wWoHaiMeHwe 180
C).

Ha 10 go6y nicna ocTaHHbOi nepeBipku YPMY y
LiNbHiA apTepianbHiii (3aranbHa COHHa apTepis) Ta
BEHO3Hi1 (KapoTUAHWI CUHYC TBepAoi MO3KOBOIT
060s10HKM M) KpoBIi, Ky 6panu nig TioneHTan0BUM
HapKo30M, T/1I0KO300KCMAA3HUM MEeTOAOM BUMIpIO-
BaNn piBeHb [/IIOKO3N Ta po3paxoByBasin apTepio-
BEHO3HY pi3Huuto (ABP, mapkep CnoXuBaHHA [/110-
ko3n 'M). TBapuH gekanitysanu, BuiAiManu Ta 3Ba-
xyBanu M. Po3paxoByBanu kKoeqilieHT Macu MO3-
Ky (KMM) v % pno macu Tina tBapuHu. Hapani M
po34inanu Ha niBkyni. JliBi niBkyni 4acTuHW wWypis
KoHcepByBa/in 96% po3yMHOM eTaHony, iHWOoT Yyac-
TUHU - 10% po3uuHOM dhopmasiHy ANg rictonoriy-
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HUX gocnigxeHb. lMpasi NiBKyNi 3aMopoxyBann pia-
KAM a30TOM ANs 6i0XiMIYHMX [OCNIAKEHD.
BioximiuHi pgocnigxeHHa M. Y cuHanTtocomax
XOMIHEPTiYHUX HEWpOHiB, BUAINEHUX 3a MeToAO0M
Xaewa [13], cnekTpoPOTOMETPUUYHO BM3HaYaIU
BMICT aueTunxoniHy (AX) Ta akTUBHICTb aueTunxo-
niHectepasn (AXE) [14,15]. Y TKaHMWHIi LiNnoro Mosky
BUMIpIOBa/IN BMICT afeHO3UHTPUEpOoCcOopHOT Kuc-
notn (AT®) metogom [16], cepoToHiHy [17], TAMK,
rnyTamiHoOBOT Ta acnapariHoBoi kucsoT [18,19].
FicTonoriuHi gocnigxeHHa M. [Jocnigxysanu
cTaH ceHcomoTopHoi kopu (CMK) Benukmx mniBkynb
Ta BEeHTpanbHOro rinokamna. Ha dikcoBaHoOMY
cnmptom M pobunun poHTanbHUii HaApi3 Ha PiBHI
nepeaHix Kpais CKpoOHeBOT A0Ni (4NA [AOCNIAKEHHA
CMK) Ta Ha piBHi MefianbHOro CKpOHeBOro BigAginy
niBkyni (4Na pocnigxXeHHsa rinokamna). OTpuMaHi
3pasku 3anueanu B napadyiH 3a CTaHgapTHOK Me-
TOAMKOM, 3pi3n papbyBann remaTtoKCUIiH-€03UHOM
Ta TioHiHOM 3a meTogoMm Hiccns [20]. 3gilicHioBanm
MOphoOMEeTpUYHNiA aHanis. Ha 3abapBneHuUx TiOHi-
HOM 3pi3ax y V wapi CMK Ta nipamigHomy wapi
CA-i Ta CA330H BEHTpanbLHOro rinokamna Bu3Hauva-
NN KiNbKICTb HOPMOXPOMHUX (PIBHOMIpHWIA po3nogin
6a30hinbHOT peyoBUHN y Helponnasmi), FinoOXpom-
HUX (3HMWXEHHSA KiNbKOCTI 6a30(inbHOT peyoBUHN),
rinepXxpoMHuUX 3i 3MOopLlyBaHHAM Ta riNepXpOMHUX
6e3 3MopLLyBaHHS HEWpPOHIB, a TaKOX K/iTUH i3 BOTr-
HULWEBUM XpomaTonizom (4iNIAHKM MPOCBITNEHHSA
HOpManbHOI 6a30iNnbHOT pevyoBuHK). AHanisyBanu
y noni 3o0py Mmikpockona (okynsap 10, 06’ektus 40) y
4-5 NOBTOPEHHAX i3 nepepaxyHKoM Ha 100 KNiTuH.
Ha BMKOHaHUX 3a AONOMOrow nporpamMu Toupcam
Granum doTo3Himkax (okynsap 10, o6’ektus 20) 3a-
6apBaeHMX remMaTtokCuiH-e03MHOM 3pi3iB BM3Haya-
nn nnowy Tin HelpoHiB V wapy CMK Ta nmipamigHo-
ro wapy CAi ta CA330H rinokamna (MKm2).
KoHcepBoBaHi 10% po3unMHOM dhopmarsiHy niB-
Kyni 3anuBanu B napacdiH Ta pobunm nonepeuyHi
3pi3n Ha piBHI TiM'aHOT goni M TOBLLWHOW 5-6 MKM.
dap6yBann cneyndivHum ansa (3-Ab 6apBHUKOM -
KOHTo YyepBoHUM [21]. Mpenapatn doTorpagysanu
3a gonomorot kamepu Granum JCM 310.
CTaTucTunyHa ob6pobka pesynbTaTiB. Pe-
3ynbTatn 06po6asaM cTaTUCTUYHO 3a [0NOMOrOoH
nporpam Statistica 8.0. Bukopuctosysanu ogHoda-
KTOpPHUIA paucnepciliHuii aHanis (one-way ANOVA)
abo KyTOoBe nepeTBOPEHHA diwepa e npu ypaxy-
BaHHi pe3ynbTaTiB B aJibTepHaTUBHIA dopmi. Bia-
MIHHOCTI BBaXann CTaTUCTUYHO 3HAuYyLWMUMWU Npu
p<0,05.

Pe3ynbTaTtn Ta ix 06roBOpeHHS

Pesynbtatn Tecty BN HaBepeHo y tabn. 1. 3a
YMOB TecTy Yy LWypiB 3i cKonosiaMmiH-iHAYyKOBaHO XA
OpIEHTOBHO-A0CAIAHNLbKA aKTUBHICTb 3MEHLIYETb-
cay 2,1 pasy (p<0,05 npotu IK). Ockinbku OpieHTO-
BHO-AOCNIAHULbKA aKTUBHICTb € OAHWUM i3 MPOSABIB
nisHaBasbHOT [AiA/IBHOCTI TBapuHW, Ti 3MEHLUEHHS
CBifYMNTb MPO MOripWEHHA OCTaHHbLOI 3a YMOB XpO-
HIYHOro BBEJEHHSA ckonosnamiHy.
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Tabnuusa 1
Moka3HNKN TecTy BiAKPUTOro nons iHTakTHUX LWypiB

Ta TBapuH 3i ckononamiH-iHAyKOBaHO MoAeNto XBopo6u Anblreiimepa

Moka3Hukn
(3a 3 xB)
PyxoBa aKkTUBHICTb (kBagpartu)

OpieHTOBHO-AOCNIAHNLbKA aKTUBHICTb:

- Crilikn

- OTBOpPU

CymMa nokasHukis

EmouiiiHi peakui:

- ®ekanbHi 6ontocu

- YpuHauii

- TpyMiHr

CymMa nokasHukis

CyMa ycix nokasHukiB TecTy

IHTaKTHUIA KOHTPO/b .
P MogenbHa natonoria (n=7)

(n—%)
15,29+3,68 14,29+3,18
5,71#1,17 2,43+0,57*
12,43+1,57 6,29+1,39%
18,00+2,08 8,71+1,76*
1,00%0,69 0,86+0,86
0,71%0,29 1,1420,40
4,14%0,67 2,29+0,78
5,86+0,60 4,29:0,97
39,1545,83 27,29+4,50
(- 30,3)

MpumiTkKa. Y gyxXkKax - % 3MiH [0 rpynu KOHTPO/; *- BiAMIHHOCTIiCcTaTUCTMNYHO 3HauywWi (p<0,05) NPOTH iIHTAKTHOr0 KOHTPO/II.

MprKMeTHO, Lo 3HUKEHHSA OpPIiEHTOBHO-
[OCNigHNLbBKOT akTUBHOCTI BifbyBaeTbcA Ha Tni 36e-
pexeHoi pyxoBOT PYHKUii. TakMmM UYUMHOM, XPOHiYHe
BBEAEHHSA CKOMOJaMiHy MPWUrHivye y TBapuH 34e6inb-
LIOTr0 KOTHITUBHWIA, NMPOTE€ HEe MOTOPHWA KOMMOHEHT
aKTMBHOCTI M, W0 xapakTepHo ansa XA.

AK BuAHO 3 Tabn. 2, yci TBapuMHM 060X Aochni-
[XXyBaHUX TPyn BUKOHYIOTb 3aBfaHHAa EB, nipHatoun
nig kpan umniHapy npunagy snpogosx 180 c. Mpo-
Te, y wypis rpynu KM yac BUBINbHEHHA CTATUCTUY-
HO 3HauyLlo 3pocTtae Ha 38% MNOPIBHAHO 3 MOKAa3HU-
kom IK (p<0,05). Lie cBigunTb Npo nopyweHHA aja-
NTUBHOI MOBeIHKN Yy cuUTyauii roctporo crpecy, LWwo
BKa3y€ Ha MOripWeHHsa iHTerpanbHOT pO3CYyAKOBOIT
JianbHOCTI [22]. TakuM 4YMHOM, TpuBase BBEAEHHSA
ckononamiHy wypam (OpPMYye BWPa3HWA KOTHITWB-
HUA AediunT, WO BUABMASETLCA MOPYLIEHHAM iX Mi-
3HaBasIbHOI Ta iHTerpasbHOT PO3CyAKOBOT AifA/IbHO-
CTi.

Y TtBapuH rpynu IK enektpob6onbLoBe nogpas-
HEHHA dopmye cTiiknin YPMY, wWo BUABNAETLCS
3pOCTAaHHAM JIaTEHTHOro 4acy BXo4y A0 3aTeMHe-
HOro BiACiKy ik yepe3 24 rog, Tak i yepe3 10 gi6 ni-
cnA HaB4YaHHA (Tabn. 3). Y wWypiB 3i ckononamiH-
iHOyKoBaHo mogennt XA 3HayHo noripweHa dy-
HKLiS 3anam’aTOBYBaHHS, OCKiNIbKM NaTeHTHUI 4ac
BXOAY [0 3aTEMHEHOrO BifCiKy 3MEHLUYETLCA AK Ha
1 po6y (y 2,4 pasy, p<0,05), tak i Ha 10 gob6y (y 2,6
pasy, p<0,05) nopiBHAHO 3 nokasHukoMm rpynu IK.
[o Toro x i3 Tabn. 3 BMAHO, WO KiNbKICTb TBapwH
rpynu MM 3i cchopmoBaHuM YPIY 3HAYHO HMxKYa
3a BignoBigHuii nokasHuk rpynu IK (14,3% npotu
71,4%). 36epiralouyncb NpoOTAroMm TPMBAsOro vacy
(10 pi6 BigmmBO4uHOrO nepiogy Ta 10 AHIB - nepiog,
TecTyBaHHA), Take BupasHe NoripweHHA MHeCTWY-
HUX (OYHKUIA y WypiB 3i ckononamiH-iHAYKOBaHO
XA MOXe CBiguuTv nNpo POpMyBaHHA He nuwe dy-

HKLiOHaNbHUX, a n opraHiyHMx nopyweHb M.
Tabnuua 2

MoKa3HWKN TecTy eKCTPanonsayinHoro BUBINbHEHHA IHTaKTHUX LWYypiB
Ta TBapuH 3i ckonosnamiH-iHAyKOBaHO MoAeNNto XBOpoou Anblureiimepa

MokasHukn IHTaKTHUIA KOHTPONb .
MogenbHa natonoria (N=7)

(3a 3 xB) (n=7)

Yac ekcTpanonsauiiHoro BUBINbHEHHS, C 37,1748,51 51,29+3,12*

% TBapPWH, IO BUKOHA/IN 3aBAaHHs

100%

100%

MpumiTKa. *- BIAMIHHOCTIi CTAaTMUCTUYHO 3HAYyLW, i (p<0,05) NPOTU IHTAKTHOI0 KOHTPOJIO.

Tabnuus 3

MoKasHWKM TeCcTYy YMOBHOIO ped/ieKCy NaCUBHOTO YHUKHEHHS IHT akTHUX LWypiB
Ta TBapuH 3i ckononamiH-iHAyKoBaHO0 MOAennio XBopo6u AnbureiiMepa

Ipyna, n

BuxigHuit
IHTaKTHUI KOHTPONbL (N=7) 18,71+3,52
KoHTponbHa naTonoria (ckononamiun) (n=7) 20,29+5,54

JNlaTeHTHUIA yac BXxoAy B 3aTEMHEHWIA Bifcik npunagy, ¢
(% TBapWH, WO JOCATN KPUTEPito HaBYeHoCTI YPMY)

Yepes 24 rog Yepes 10 gi6
167,86+11,49* 99,86+17,06*
(71,4%) (14,3%)
70,29+16,44# 38,86+11,62*
(0,0%*) (0,0%)

MpumiTKa. Y gyxkax - % TBapuH 3i chopmoBaHum YPIY; BiAMIHHOCTIi CTaTUCTUYHO 3HauyLwi (p<0,05): #- 3 IHTAKTHUM KOHTpO-

nem, *- 3 BUXiAHUM NOKA3HUKOM BCEpPEeAUHi rpynu.

KOrHiTUBHI nopylweHHs, BuaABNeHi y Tectax BI,
EB Ta YPMY, cynpoBOAXYHTbCA BUPasHUMU 3Mi-
HamMn eHepreTuyHoro obmiHy M, a came 36ib-
WweHHAM ABP 3a rni0Kko3010 Ta 3MEHLWEHHAM piBHA
AT® (puc. 1).

Ha tni 3poctaHHa ABP 3a rnwokosotw (y 1,5 pa-
3y) TeHAeHUilo A0 36inbweHHa Ha 16,7% y rpyni KM
Buasnsae KMM (puc. 1). Kinbkictb AT® y TBapuH Li-
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€1 rpynn 3MeHWYETbLCA CTATUCTUYHO 3Hauywo y 1,5
pa3y nopiBHAHO 3 nokasHukom IK (p<0,05). Mopy-
WeHHA MeTaboniamy rnwkKo3n i cdonguHry 6inka
npu XA B3aeMONOB’A3aHi Ta KOpeswThb i3 BUpasHi-
CTHO KOTHITUBHOrO fedpiuunTty [23].

MogenbHa natonoria xapakTepusyeTbCA TaKoX
BMpasHUMW 3MiHaMW MegiaTopHoro npodin ™
(puc. 2-4). 3okpema, y cuHanTocomax XOJliHepriy-
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HUX HelpoHiB M wypiB i3 mogennw XA 3pocTae
akTuBHicTb AXE (Ha 30,6%, p<0,05 npotu IK) Ta
3MeHLWYyeTbCca Kinbkicte AX (Ha 29,0%, p<0,05 npo-

ranbmiBHoro megiatopa FAMK 36inbwyeTbcs cTa-
TUCTUYHO 3Hauywo Ha 55%, a 36yaxyBasbHUX
(rnytamaty Ta acnaprtarty) - Ha 64,8% Ta 61,5% Bi-

anosigHo (p<0,05 npoTtu IK); CepoTOHIHY - Ha

™ IK). Ak BugHO i3 puc. 3 1a 4, y yinomy 'M TBapuH
69,1% (p<0,05 npoTun IK).

3i ckononamiH-iHagykoBaHow XA 3pocTalTb piBHiI
FAMK, rnytamarty, acnaptaTy Ta CEPOTOHiHYy. BmicT

K|V||V|, % AT®D, mmonb/T

ABP rniokosm,
MMONb/N

O IHTaKTHWI KOHTPONb, N=7 0 MogenbHa natonoris, N=7

PucyHok 1 KoedilieHT mMacu Mo3Ky, apTepio-BeHO3Ha Pi3HULA BMICTY F/1I0KO3K Y KPOBi LLepebpanbHoro 6aceiiHy Ta BMicT ATO y
ro/IOBHOMY MO3KY iHTakTHMX LYpIiB i 32 ckononaMiH-iHaykoBaHoiMoaeni xsopobu Anbureiimepa.

MpumiTKa. *- BiAMIHHOCTI CTaTUCTUNYHO 3Hauyw,i (p<0,05) NPOTH IHTAKTHOIr0 KOHTPOJI0.

AX, MKI/T TKaHUHW AXE, MKMOnb/T 6inka/rop,

M IHTaKTHWIA KOHTPONb, N=7 0O MogenbHa naronorisi, n=7

PurcyHok 2. BMiCT aueTunxoniHy Ta akTUBHICTb aueTunxoNiHecTepasn y cMHanTocoMax XO/iHEePTiYHUX HEeWpPOHIB FON0BHOTO
MO3KY iHTakTHMX LWypiB Ta 3a CKoNnosamiH-iHAyKoBaHoiMoaeni xsopobu Anbureiimepa.

MpumiTKa. *- BiAMIHHOCTI CTaTUCTUYHO 3Hauyw,i (p<0,05) NPOTH IHTAKTHOINo KOHTPOJIH0.

AcnaprTar,
MKMO/b/T TKaHu

FAMK,
MKMO/Nb/T TKaHil

Fnytamar,

MKMO/b/T TKaHu
| IHTAaKTHWNI KOHTpPONb, N=7 0O MogenbHa nartonorisa, nN=7

PucyHok 3. BMicT ramma-amMiHOMacisiHOIKMCNOTK, rAyTaMaTy Ta acnapTaTy y LinoMy rON0OBHOMY MO3KY iHTakTHUX LWypiB Ta 3a
ckononamiH-iHaykoBaHoiMoaeni xsopo6u Anbureiimepa.

MpumiTKa. *- BiAMIHHOCTI CTaTUCTUNYHO 3Hauyw, i (p<0,05) NPpOTH IHTAKTHOIN0 KOHTPOJIH0.
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179,V

CepoTOHIH, HMOML/T TKaHUHN

® |[HTaKTHUI KOHTpONb, N=7

0O MogenbHa natonoris, N=7

PucyHoK 4. BMICT CepOTOHIHY Y LiNOMYy rONIOBHOMY MO3KY iIHTaKTHUX
LLypiB Ta 3a ckononamiH-iHaykoBaHoiMoaeni xBopo6u Anbureiimepa.

MpumiTKa. *-BigMIHHOCTIi CTaTMUCTNYHO 3Hauyw,i (piO, 05) NPOTYK IHTAKTHOINo KOHTPO/I.

OTpuMaHi gaHi f03BONAKTL CTBEpPAXYBaTu, L0
ckononamiH-iHaykosaHa XA nNpu3BOAUTb He /ule
[0 NopyleHb NCUMXiYHUX DYHKUIA TBapuH, ane i go
BMpa3HMX 3MIiH eHepreTuyHoro wmeTtabonisamy I'M
(3pocTaHHA KiIbKOCTI HECMOXMUTOT [/TI0KO3M Ta 3Me-
HLWEHHA BMICTY OCHOBHOT MaKpOepriyHol Cnosykun -
AT®), gusperynauii xoniHepriyHoi Ta yHKLUiOHa-
NbHO noe’a3aHux i3 Heto FAMK-, rnytamat- Ta ce-
POTOHIHEPTIYHOT HEMPOTPAHCMITTEPHUX CUCTEM.

3a pesynbTataMu MOPPOMETPUYHOTO aHanisy
BCTAHOB/IEHO, WO XpOHiYHa 6n0kaga M-XP ckono-
namiHoMm npu3BoAWUTL [0 BuUpasHoi AereHepadii
HelipoHiB V wapy CMK Ta nipamigHoro wapy CA-i i
CA3 30H rinokamna. Ak BuAHO 3 Tabn.4, y wypis
rpynun KIT cTaTUCTUYHO 3HAYyLW,0 3MEHLWYETLCA Ki-
NbKiCTb (PYHKLiOHANBHO MOBHOLIHHUX (HOPMOXPOM-
HWX) HENPOHIB Ta 3pOCTaE KiNbKiCTb AereHepoBaHuX
(rino- Ta rinepxpomHux). HelpopereHepauis BUSB-
NAETLCA TaAKOX CTATUCTUYHO 3HAYYLWMM 3MEHLIEH-
HAM nnaowi Tin HelpoHiB: Ha 10,1% y CMK, Ha 19,%
Ta 21,2% y nipamigHomy wapi CA-i i CA3 30H rino-
kamna BignosigHo (p<0,05 BigHOCHO IK).

Ha mikponpenapatax 'M wypis rpynu IK peuvo-

BMHA MO3KY MIiCTUTb yCi 06/iraTHi Wwapu HelpoHiB,
SIKi BapilOlOTb 3a po3mipoM, 06’eMoM Helponnasmu,
WiNbHICTIO po3TawyBaHHA. KOHTYp Tin HENpoHiB ui-
TKUIA Ta PiBHWIA. Po3TalloBaHe y LEeHTPi A4p0 OKpYy-
rnoi dhopmMu, XxpoMaTuH HEKOHAEHCOBaHwii. nioun-
TV po3TalloBaHi AK NOOAWHOKO, TakK i rpynamu no 2-
3. IHoAi nmepuHelipoHanbHO 3yCTpivyalTbCA KAITUHU-
catenitu. Lintonnasma HeWlpoHiB piBHOMIPHO 3ano-
BHEHA TUTPoIiaoM, 6iNbWiCTb KNITUH V wWwapy Hop-
MOXpoMHa (puc. 5).

CnocTepiraetbcs TUNoOBa MoposiorivHa CTPyK-
Typa nipamigHoro wapy CA-i i CA330H BeHTpasibHO-
ro rinokamna (puc. 6), Wwo BiAnNoBigae gaHUM niTepa-
Typu [24]. Ak BUAHO i3 puc. 6, y wypis rpynn IK 3oHa
CA-i yTBOpEeHa cepefHiMn 3a pPO3MipOM, KOMMNAKTHO
po3TawoBaHNMK, psfamMn HeWpoHiB. Agpa KIiTuH
oKpyrni, agepue 4itke, dopma nepukapioHy - Ha-
6nmxeHa fo okpyrnoi. 3oHa rinokamna CA3(puc. 7)
yTBOpEHa KpYMHIlWWMK, ane MeHL LWifbHO po3Tallo-
BaHNUMMN psgamun HelWpoHiB MoAiroHasnbHOi (Habnau-
XEHOT A0 TPUKYTHOT) hopMM, WO MICTATL A4p0 3
AfepuemM Ta mMaloTb YiTKi anikanbHi geHapuTu. Turpo-
i, piBHOMIPHO PO3NOAiI/IEHNI Yy Hellponna3mi.

Tabnuusa 4

MopdoMe T pUYHi NOKa3HUKM HEWPOHIB V Wapy CEHCOMOTOPHOTKOPY NepefHbOro Mo3ky Ta nipamigHoro wapy CA: i CA330H rinoka-
MMa iIHTakTHUX WYpiB Ta WypiB 3 MOAENO CKOMOMaMiH-iHA4YKOBAHOTXBOPOG6U AnblLireiimepa

pyna TBapwviH, n MokasHuku
HopMOXpOMHi HelipoHu, %
rinoxpomHi

HelipoHun,%

3 BOrHULLEBUM XpoMaTonizom, %
rinepxpomHi 3i 3mopLyyBaHHAM, %
FinepxpomHi 6e3 3mopLyyBaHHs, %
Mnowa Tin HepoHiB, MKM2
HopMOXpOMHi HelipoHu, %
FiNOXpoMHi HelipoHu, %

3 BOrHULLEBUM XpomaTonisom, %
FinepxpomHi 3i 3MopLyyBaHHAM, %
FinepxpomHi 6e3 3mopLlyBaHHs, %

IHTaKTHWUIA KOHTPONb,
n=7

KoHTponbHa natosno-
ria, n=7

PerioH ronoBHOro Mo3ky

CeHcomoTOpHa Kopa Finokamn
CAL CA3
51,96+2,01 96,52+0,21 97,79+0,81
4,66+0,50 0,68+0,09 0,33+0,17
19,59+0,75 1,27+0,11 1,18+0,22
4,98+0,77 0,55+0,11 0,18+0,18
18,79+1,79 0,98+0,11 0,51+0,31
120,03+0,73 112,17+0,90 130,9+0,79
30,33+1,30* 57,76+0,29* 67,75+0,95*
13,83+0,33* 7,33+0,34* 6,07+0,80*
23,75+1,40* 10,09+0,29* 8,47+0,44*
17,41+1,51* 11,31+0,13* 7,98+0,12*
14,81+3,51 13,47+0,13* 9,73+0,27*
107,96+1,71* 90,0+1,79* 103,13+2,14*

Mnowa Tin HeipoHiB, MKM2

MpumiTKa. *- BiAMIHHOCTIiCTaTUCTUYHO 3Hauywi (p<0,05) NpOoTH IHTAKTHOro KOHTPOJII0.
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PucyHok 5. CeHCOMOTOpHa Kopa nepegHbOro MO3Ky Lypa rpynu iHTakTHOIo KOHTPOJIo:
a- TwunoBa apxiTekToHika wapis (* 100), 6 - HOpManbHWiA CTaH KNiTWH Heliponinto Ta rnii (x 250),
B- HOPMOXPOMHIi HelipoHu V wapy (‘m400); a,
6 - remaTOKCUNIH-€03UH, B - TIOHIH 3a Hiccnem.

PuncyHok 6. 3oHa CAi BeHTpanbHOro rinokamna wypa rpynu iHTakTHOIro KOHTPONto:
a- KOMMNaKkTHO po3Mil,eHi psiagn HelipoHiB okpyrnoidgopmu (x 200),
6 - HOpManbHWiA cTaH HelipoHiB (x 250), B - HOpMaNbHUIA cTaH Turpoigy B Heliponnasmi (x 400) );
a, 6 - remaTOKCUNIH-€03UH, B - TIiOHIH 3a Hiccnem.

PucyHok 1. 3oHa CA3BeHTpasbHOro rinokamna uyypa rpynu iHTakTHOIo KOHTPOJII0: a - NyxKile po3TallyBaHHA HEWpoHIB
noniroHanbHoicopmu (x 200), 6 - HE3MIHEHWI A cTaH Tin Ta anikanbHUX AeHAPUTIB HelipoHiB (x 400),
B - HOpMasnbHUI cTaH TuUrpoigy B Heliponnasmi (x 400);
a, 6 - remaTOKCUNIH-€03UH, B - TIiOHIH 3a Hiccnem.
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Ha Ttni ckononamin-iHaykoBaHoi XA y 'M 3poc-
Tae KiNbKiCTb «KMITUH-TIHEW», BunNafkiB HelpoHo-
garii (kKNiTuHW rNii pyHYyOTb HENPOH), 36iNbLIYETH-
cA caTenitos kAiTMH. Mae Mmicue BupasHUin nepuka-
NiNApHWA Ta NepuuenonapHUii Habpsak MO3KOBOT
TKaHWHW (puc. 8 a-r), 36iNbEeHHA KiNbKOCTI rino- Ta
rNepXpoOMHUX KIiTUH, HENPOHIB i3 BOTHUL,EBUM
xpomartosnizom (puc. 8, r-g, 1aén. 4). MikHOTUYHI ri-
NepxXpoMHi KNiTUHK (3i 3MOPLLYBaHHAM) YTBOPKOIOTb
KOHrnomepatu. KinbKiCTb TiMOXPOMHUX HEWPOHIB Yy
CMK M wypis 3i ckononamiH-iHagykosaHow XA
3pocTae cTaTUCTMUYHO 3Hayywo y 2,97 pasy, rinep-
XpoMHUX - y 3,5 pa3sy, a KNiTUH i3 BOrHULLEBUM
XxpomMartonizoMm - Ha 21,2% (p<0,05 npotu IK). 3a
hJaHumn nitepatypu [25,26], Taki 3MiHM BKasywTb
Ha He06OpPOTHY HelpoaereHepauito.

XpOHiYHE BBeAEHHA CcKononamiHy Mnpu3BOAUTb

[0 [es3opraHisauil pagis HelMpoHiB y nipamigHomy
wapi CAi Ta CA330H BeHTpanbHOro rinokamna, a
MiCUSAMU - [0 3HAYHOr0 3MEHLEeHHS LWiIbHOCTI 1X
po3TawyBaHHA (puc. 9).

Micusmmn cnocTepiraeTbCa 4acTKOBe CMycTO-
WEeHHA HelpoHanbHUX pagiB («BMNajaHHA» Helpo-
HiB). lMipamigHi HeWpoHU 3a3HalTb [ereHepaTuBs-
HUX 3MIiH Pi3HOr0 CTYNeHlo - Big HEe3HA4YHOro nomy-
THIHHS Ta 3MiHM OMTUYHOT WiNLHOCTI Heliponnasmu
[0 NOBHOT BTpaty afepus, rOMOTeHHOCTI XxpomaTtu-
Hy, nisucy ab6o nikHO3y Agpa. Tina AesakuX KAiTUH
BTpayalTb YiTKICTb KOHTYpiB, AedopMyloTbCcA. Ani-
KanbHi geHapuTM 6GaraTbOX nipamigHUX HelpoHiB
CA3 30HU BeHTpasibHOro rinokamna MalwTb «ammny-
ToBaHuWii» BUTNAL,

PuncyHok 8. CeHCOMOTOpHAa Kopa nepefHbOro MO3Ky Liypa 3 MOAEN/0 CKONonaMiH-iHAyKOBaHOTXBOPO6UM AnbLreiimepa:
a- nepukaninApHwii Ta nepuuentonapHuin Habpsik,
6 - «KNiTUHU-TIiHI» (1) Ta HellpoHodparus (2),
B, I - BMpa3HUil caTeniTos KNiTuH, 'L, '2 —rinOXpOMHi HelipoHu,
O - TiNepXpoMHi KNiTUHK;
a-r - remMaTOKCUNIH-€03WH, I',4 - TIiOHIH 3a Hiccnem; a- * 200, B-r - X250, 6, I, g - * 400.

Tom 17, Bunyck 3 (&9)
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PucyHok 9. 3oHa CA1 (a-e) Ta CA3 (r-g) BeHTPpanbHOro rinokamna wypa 3i ckonosamiH-iHaykoBaHow XBopo6ot Anblreiimepa: a, 3 -
fle3opraHizauisa Ta 3MeHWeHHA WiNbHOCTi po3TallyBaHHA HelpOHIB y pajax, B, I - «BWNafaHHA» HENpOHIB, B, A4 - AUCTpodidyHO-
[ECTPYKTUBHI 3MiHVM HENPOHIB; reMaTOKCUNiH-e03UH, a, 6, 3 - X 200, I - X 250, g - * 400.

PucyHok 10. 3oHa CAl (a-6) Ta CA3 (B-r) BEHTpa/bHOrO rinokamna wypa 3 Mmofennto xsopobu Anbureiimepa:
a, B - TiNOXpPOMHi HeiipoHm, 6,3 - rinepxpoMHi HelipoHu; TioHiH 3a Hiccnem, x 400.

20



AKTyanbHi Npo6iemMy cy4vacHOT MegnLNHN

Ha 3pi3ax, nocap6boBaHuX TiOHIHOM 3a MeToAM-
Koo Hiccna, BCTaHOBMEHO BMpasHi NONiMOPMHI
3MiHU XpoMaTodinbHOT peYoBUHN HEWPOHIB nipami-
aHoro wapy CA-i Ta CA330H BEHTpas/ibHOro rinoka-
mna (puc. 10).

KinbkicTb HOpPMOXpPOMHUX HelpoHiB y CAi Ta
CA330Hax BeHTpas/IbHOro rinokamna y wypis i3 Mo-
fennto XA 3MeHWyeTbcA BignosigHo y 1,67 1a 1,44
pa3y MopiBHAHO 3 MNOKasHWKOM TBapuH rpynu IK
(p<0,05), TMMYacoM SIK KiJIbKiCTb AereHepaTuBHUX -
3Ha4yHO 3pocTae (Tabn. 4).

Mpu capbyBaHHi 3pi3iB aminoig-cneyngiyHum
6apBHUKOM KOHTO 4Y€PBOHMM BCTAHOBJIEHO, WO Y

IV

H N

™M wypis rpynu IK BigcyTHi 6nawkn (3-Ab (puc. 11).

HaTtoMmicTb y TBapuH i3 mogennto XA BCTaHOB-
NeHO 3HaYHy KiNbKiCTb KOHIoiNbHUX Mac y BCiX Ai-
naHkax M. HakonnyeHHA p-AB npocTexylTbCa AK
y Helponini, Tak iy cTiHkax Api6HUX LepebpasbHUX
aptepiii (puc. 12). Andpy3Hi aminoigHi macu, wo po-
3TaloBaHi y Heiponini, mawTb iHTEHCUBHE 3ab6ap-
B/ieHHA. ®opma ckynyeHb (3-AB HenpasusbHa. Ha
AingHKax, HQINbTPOBAHUX KOHroiNbLHUMU Maca-
MW, Helponinb Mae OA4HOPIAHY CTPYKTypy, BTpaua-
€TbCA WOr0 BOJIOKHUCTICTb, WO TaKOX € O03HAaKo
HelpogereHepadii.

Puc.11. Heliponinb BENUKMX NiBKY/Nb Liypa rpynu iHTakTHOrO KOHT PO/ a - BiCYTHICTb HakonuyeHHs (3-aminoigHoro 6inka, 6 - He-
3HAYHi KOHroinbHIi Macu y cTiHWi Api6HOTapTepii; a, 6 - KOHro yepBoHuiA (x 250).

PucyHok 12. Kopa Benukux NiBkynb Lypa 3 MOAeNN0 CKONonaMiH-iHa4yKoBaHOIXBOpo6u Anbureiimepa: a - gpibHa uepebpanbHa ap-
Tepis i3 NOTOoBWEHUMU /3-aMiNoigHUM 6iNKOM CTIiHKaMU Ta 3BY)XXE€HWM NPOCBITOM; HEipOHU Ta rNiouMTu HABKOMO apTepiiBigcy THI
(x 100), 6 - CKYNUYeHHs LLiNbHOIrOMOFreHHOTKOHTIOiNbHOTPEYOBUHMU Y Heliponini (* 400); a, 6 - KOHFO YePBOHMIA.

Takum uymHOM, TpuBana 6nokaja LeHTpanbHUX
M-XP ckononamiHOM npu3BOAUTL A0 NOPYLUEHHSA
eHepreTMYHoro o6MiHy, 3MiH HelipomegiaTOpHOro
npodinto M, xapaktepHux ana XA, BupasHoi ge-
reHepauii HeipoHiB V wapy CMK i BeHTpanbHOro
rinokamna, a TakoX [0 3HauyHOl p-aMinoigHoil iHdi-
NbTpauyii Heliponint B KOpi BeNUKUX MiBKY/b Ta CTi-
HOK ApibHMX uepebpanbHuMx apTepiii. O3HauveHi
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3MiHU HelipoHiB TM MalTb OpraHiyHuWiA xapakTep Ta
€ NMEePBUHHMMM NaHKamu natoreHesy XA, Wo 3a Kii-
HIYHMX YMOB NepeayrTb XONIHEPriYHOMY AediuunTy.

3icTaB/ieHHA OTpuMMaHWX pes3ynbTaTiB i gaHux
niTepatypu [03BONSAE BUABUTU IMOBIPHI MexaHi3Mu
pPO3BUTKY BUSABMEHUX 6ioXiMiYHMX Ta Mopconoriy-
HUX 3MiH Ha Tni 65okagu uUeHTpanbHux M-XP.
Mepw 3a BCe, nNpuBepTae yBary BupasHe nigBu-
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L eHHA akTuBHOCTI AXE nicnsa TpuBanoro BBefeHHs
ckononamidy. Lle aBuwe MOACHIETLCA Yy pamkax
«aueTunxoniHecTepasHoi rinotesm», 3anponoHoBa-
Hoi y po6oTi Shen Z.-H. [27]. 3rigHO 3 uieto rinoTe-
3010, HelipoHn 'M, wo ekcnpecytTb M-XP, Bigpis-
HATLCA OAWH Bi4 OAHOrO He /uwe MnigTUNOM
ocTaHHix (MIM5), ane Takox CNIBBIAHOWEHHAM
AXE Ta xoniHaueTtuntpaHcgepasun (XAT) - kaw4yo-
BUX (PEpPMEeHTIB CUHTe3y Ta AdenoHyBaHHA AX. 3a-
NeXHOo Bifg TOro, Akuin hepmMeHT HepBOBa KiTMHA
CUHTE3yEe Yy nNepeBaxHili Ki/IbKOCTi, PO3pPi3HATL
AXE- Ta XAT-nO3WTUBHiI HeNpoHW. BcTaHOBEHO,
Wo 6iNbWicTb XOJIHEPTiYHUX HENpOHIB 6a3anbHUX
raHrniie, nim6iko-napanim6iyHOT cuctemn, centasb-
HUX Afep, WO NpoeuilnloTb CBOT BOJIOKHA Ha rino-
Kamn Ta KOpy BEJIMKUX MNiBKYNb (CTPYKTYpu, LWoO
Halibinbwe cTpaxgawTe npu XA), € AXE-
no3mTMBHMMMK. HacnigkoMm anbTepauii LMx HelpoHiB
€ 3miHa aktmBHOCTi AXE B 6ik 3MeHWweHHs abo 36i-
NblUEHHS, 3anexHo Big perioHy 'M [28]. Y Bunagky
XpOHiYHOT 6n0kagn M-XP ckonosamiHOM OBepekc-
npecias AXE BigbyBaeTbCAa came BHaCNifOK pPYWHY-
BaHHS HEeNpoHiB, TO6TO € BTOPMHHUM MNPOLLECOM Bi-
[HOCHO HelipogereHepauii [29].

IMOBIipHI MexaHi3MU OCTaHHbOI Ha TNi HeraTus-
Hoi perynsayii XCM € npegmMeTOM iHTEHCUBHOT Hay-
KOBOI AucKycii. ICHYe WNPOKWIA CNEKTP NpUNyLLEHb
WOoAO LbOro NUTaHHA, NpoTe yci BOHWM 6as3ylTbcs
Ha NOJIOXEHHI, WO K/J0YOBOK JIaHKOK LbOro naTto-
NOTiYHOTO NpoLEecy € MNOpPYLEHUA BHYTPIWHbOK/II-
TUHHUIA CUTHANIHT XONIHEepPriYyHNX HeilpoHiB [3]. Tpu-
repHuM (akTopoM BUCTyMae, 30Kpema, TosiepaHT-
HicTb peuenTtopis (downregulation of receptors), wo
BWHMKAE Ha TNi TpuBasoi firaH4-peuenTopHoi B3a-
emogii (Hanpuknapg, 6nokagu peuentopa aHTaroHi-
cToMm) [6]. MogudpikoBaHuii BHACMifOK TO/I€paHTHO-
CcTi peuenTopiB iMnynbc, onocepegkoBaHuii Gg/n
6iNKOM, 3HUXYE aKTUBHICTb MpoTeiHkiHasn C (PKC),
30Kkpema, 1i i3opopm PKCa ta PKCe. Li i3ochopmu
hepMeHTy MOAY/MIOI0TL aKTUBHICTL MeTasnonpoTeas
ADAM 10 Ta ADAM 17, iHakTuBaLisd AKUX NPU3BO-
ANTb 00 anbTepHaTMBHOrO npouecuHry 6inka-
nonepegHuka aminoigy (amyloid precursor protein,
APP) 3a yuacTi (3-cekpetasu [5]. Hacnigok Takoi
3MiHU - yTBOpeHHSA |3-chopmu aminoigHoro 6inka (P-
AB) Ta 3HUXEHHA aKTUBHOCTI a- Ta y-cekpeTtas, L0
3a (i3ioNoriYHMX yMOB CTUMYJ/IOOTb NPOAYKLIO
HeliponpoTekTopHoro 6inka C83 [30]. Arperytoun 3
Hecneyu@iyHMM UUTO30/bHUM nenTugom PrPC, P-
AB (bopMye BHYTPIWHbLO- Ta NO3aKNITUHHI BAALIKK.

P-AB-onocepefkoBaHa HelpogereHepauis cy-
NPOBOAXYETLCA MiABULLEHUM  PUTI3UHTOM  HU3KK
MegiaTtopis, 3okpema, TAMK, acnapTaty, rnytamarty
Ta CepoTOoHiHY. OBepekcnpecia uux Mmejiatopis CBi-
AYNTb NPO MOLWKOMKEHHA He /ne XOJTiHEepPriYHnX
HelpoHiB, ane It TAMK- Ta rnytamartepriyHux [8].
Mpo nigBUWEHNI PUNI3UHT CEPOTOHIHY MOBIZAOMIA-
€TbCA, 30KpeMa, B ornagi [7], 4e nokasaHo, Wo ioro
oBepekcnpecia npu XA Kopesnwe 3 BUPa3HICTIO Kor-
HITUBHOTO AediynTy Ta AereHepauieto K xoniHep-
riyHmx, tak i 5-HT2 ta 5-HT6-cepoTOHIHOBUX peLe-
nTopiB.
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OcTaHHIM YacoMm [OCNigXyTb Nikapcbki npena-
patv, Wo 34aTHi akTMByBaTW a- Ta y-cekpeTasHuii
npouecuHr APP 4n 3meHwWwyBaTn ToNepaHTHICTb M-
XP. Taka BNnacTuBiCTb npuTaMaHHa eHAOoreHHUM
poctoBum paktopam (NGF, BDNF) Tta 3acob6am i3
HelpoTpOhivHOK aKTMBHICTIO. MexaHidaMm Helipon-
POTEKTOPHOI Ail ocTaHHiIX 6a3yeTbCA Ha akTuBauil
BHYTpPiWHbOKNITUHHOrO MAPK (mitogen activated
protein kinase) curHanbHOro kackagy, a came Woro
HeliponpoTekTopHUx cknagosux - JNK Ta p38 [31].
MigBULWEHHIO YYTAMBOCTI XOJTIHEPTiYHUX peLenTopis
(upregulation of receptors) Takox cnpusoTb 3aco-
61, WO BMABMAAKTb UUTOKIH-ONocepeakoBaHi npo-
Tn3ananbHi BAACTUBOCTI. OCKINbKU PUNI3UHT HU3KU
uuTokiHiB (TNFa, IL-1P) perynioetbca XCM [32],
3HWKEHHA onocepefKoBaHOT OCTaHHIMWU 3anasibHOl
peakuii 3a NMPUHUMMNOM 3BOPOTHOrO 3B’A3KY MiABW-
LWYye TpaHcaykuiiHnii noteHuyian M-XP. Baxansum
hakTopoM, WO CTUMYyE p-npouecuHr APP Ta
HelipogereHepauiio, € rinepakTuBalis rinotanamo-
rinogpizapHo-HagHupHukosoi (FTHC) cuctemu, ska
Xapaktepusye gucTpecoBy cuTtyauito [6]. B ekcne-
PUMEHTI XPOHIYHMIA IMMOGini3auiliHuii cTpec y LWy-
piB CMPUYNHSIE BUpPaA3Hy AereHepaLilo HelipoHiB
Ta CA330H rinokamna [33], BucTynawuu, Takmm 4u-
HOM, MPeAuKTOPOM KOTHITUBHOTO MOPYLIEHHS 3a
anbureiMepiBCbkMM TUNOM. TOMY BMWCOKUI Tepa-
NeBTUYHUI MOTeHUian MalTb CTPECnPOTEKTOPHI
3acobu, WO HOpManidywTb akTuBHictb [THC.
OTpuMaHi faHi [03BONAKTbL CNPOrHo3yBaTu K-
4yoBi BMMOIM A0 ONTUMasbHOrO 3acoby Ana Tepanii
XA. HesanexHo Bif, MexaHi3amy XONiHOMO3UTUBHOI
aKTUBHOCTI (NpurHiveHHa AXE uu mopynsauis myc-
KapMHOBOrO peLenToOpPHOro KOMMAeKcy), Taknii Heli-
ponNpoOTEKTOP Ma€e MOEAHYBATU HEWpPOTpPOiyHi, Lm-
TOKiH-OnocepeAkoBaHi npoTu3ananbHi Ta cTpec-
NPOTEKTOPHI BNACTUBOCTI.

OTxe, pe3ynbTat¥ LOC/IIXEHHA NEPEKOHYHTh,
wo Tpusana 6nokaga ueHTpanbHux M-XP ckono-
namMiHOM BiATBOPKOE NPaKTUYHO BCi KOMMNOHEHTW na-
ToreHesy XA, y TOMY 4ucni HakonuyeHHsa p-Ab Ta
HellpoaereHepauiio, a He Nuwe KOTHITUBHUIA aedi-
uMT. 3 iHWoro 60Ky, pe3ynbTaTv AalTb nigctasy
ansa BNCHOBKY, Lo mognenb cKononamiH-
iHoyKoBaHOT XA [03BOJIA€ AoCnigxyBaTn BMAUB fi-
KapCbKuUX 3aco6iB He Nuwe Ha KOTHITUBHI yHKUIT
TBapVH, ane TakoX Ha eHepreTu4yHuii o6MiH, Heii-
pomMegiaTopHuii npodinb, nepewkogxatn Hehpo-
pereHepauito Ta aminoigos. HacamkiHeub, Heb6es-
neyHi HelipOTOKCUYHI BNacTUBOCTI LeHTpasbHuXx M-
X0niHo6/10KaTOPiB @xX [0 HelpogereHepaTUBHUX
npouecis, o4eBMAHO, BapTO BpaxoByBaTW Yy Mnpak-
TMUi hapmakoTepanii, yHUKawum TpuBanoro 3acTo-
CyBaHHSA Takux npenaparis.

BucHoOBKU

1 Tpusana (27 pi6) 6nokaga UeHTpasibHUX
XoNniHopeuenTopiB CcKOMosiaMiHOM Npu3BoAUTbL [0
CTIAKOro KOTHITUBHOro pediunTty y uWypiB, nopy-
LWEeHHA eHepreTM4yHoro 06MiHY TO/I0BHOTO MO3KY,
HEeMNpoTPaHCMITTEPHOro 3CyBY, a TakoX [0 norip-
WEeHHA MOpdO(YHKLIOHANBHOTO CTaHy HEWpPOoHIB
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CMK Tta CA-i i CA330H rinokamna.

2. KOHiTMBHMII gediunT wWwypiB 3i CKOMONaMiH-
iHAYKOBaHOl xBOpo60l Anblrelimepa BUABASETb-
CA BMpPa3HMM Ta TpuBa/MM NOripwWeHHAM ni3Hasa-
NbHOT, pPO3CYyAKOBOI Ta MHECTUYHOT (PYHKUiA, BcTa-
HOB/IEHNUM 3a TecTaMW BigKPUTOro Mons, ekcTtpano-
NAUIKHOTO BUBINbHEHHSA Ta YMOBHOro pediekcy
NacnBHOIO YHUKHEHHSA.

3. NMopyweHHA eHepreTMyHOro obMmiHy xapakre-
pU3yeTbCA 3POCTaHHAM apTepio-BeHO3HOI Pi3HuUi
BMICTY [/1l0KO3M B KpOBi uepebpanbHOro 6aceiHy y
1,5 pa3sy, WO CBiAYUTb NPO 3HMKEHHSA Ti CNOXUBAH-
HA TOJTOBHUM MO3KOM, Ta eKBiBa/leHTHUM 3a KpaTHi-
CTIO 3MEHLUEHHAM KinbKoCTi AT® y TKaHWHI ronos-
HOro MO3KY.

4. 3MiHM HelpomepgiaTopHOro npodin BUAB-
nATbLCA TrinepakTMBauield aueTunxoniHecTepasw,
3MEHLUEHHAM KiNIbKOCTi aueTUNXosiHy Yy cuHanTo-
coMax XOJlIIHEPTiYHMX HEelpOHIB, peakTUBHOK OBe-
pekcnpecielo ramma-amiHoOMac/AHOI KUCNOTKu, Tny-
Tamarty, acnaprtaTty Ta CEepOTOHiHY.

5. Mop@oniorivyHi 3MiHM TOJIOBHOTO MO3KYy Xapak-
TEPU3YIOTbCA 3MEHLEHHAM KiIbKOCTi PyHKLiOHa-
NIbHO NOBHOL,IHHUX HENpPOHIB V wWapy ceHcomoTop-
Hoi kopu Ta CA-i i CA330H rinokamna, iHinbTpaLi-
€10 Heliponini Ta ApibHMX uepebpanbHUX apTepii
(3-aminoigHum 6inkom.

6. OTxe, XpoHiyHa 610Kafa UeHTpasibHUX MyC-
KapuHOBUX peuenTopiB cKonosiamiHOM BiATBOPHOE
AK KOTHITUBHWIA AediuunT, Tak i NepBUHHI Helpoje-
reHepaTuBHI NaHKU naToreHesy XBopobu Anburei-
Mepa. Lle 003B0ONAE BUKOPUCTOBYBATM 3a3HayeHy
mMofenb ANS8  OOCNIKEHHS HelponpoTeKTOPHUX
BNnacTmBocTell 3aco6iB Ans NikyBaHHA XBOpPO6M
Anbureiimepa.
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Pedbepart

XPOHWYECKAS BIOKAJA LEHTPANIbHbIX MYCKAPVHOBbLIX PELLENTOPOB ¥ KPbIC BOCMPOW3BOANUT NEPBUYHBIE
NMATOFEHETUYECKWUE 3BEHbSA BOJIE3HUN ANIbUTENMEPA
Oeiiko P.A4., WTpbirons C.HO., NapbaHosckaa tO.b., NTop6ay T.B., T'y6uHa-Bakynuk .W., flesaTknHa H.H., WTpbirons 4.B.
KnioueBble cnoBa: 601e3Hb Anbu,reﬁmepa, naToreHes, M-XO]‘IVIHOﬁnOKaTOpr, 3KCNepumMmeHT

BonesHb Anbureiimepa (BA) - Hanbonee pacnpocTpaHeHHoe HelpogereHepaTuBHOe 3aboneBaHue, na-
TOreHes KOTOpPOro A0 KoHua He u3BecTeH. CywecTByeT npefnosioxeHwe, 4yto gnutenbHaa 6nokaga UeH-
TpanbHblX M-XP npuBOAUT K PasBUTUIO MEPBUYHBLIX 3BEHLEB 3TOro 3abosieBaHusA, OfHaKO NPAMbIX goKa3sa-
TeNbCTB HeAOCTaTouHOo. Llenb nccnefoBaHusa - ycTaHOBUTL BAMAHWE ANuTenbHON 6nokagbl M-XP Ha ructo-
CTPYKTYpY, HakonneHue 6eTta-amunongHoro 6enka ((3-Ab) u HelipomeanaTopHbIlii NPOdUIb FOJIOBHOIO MO3ra
(TM) y KkpbIC. ¥ KpbIC CO CKOMOMaMUH-UHAYLMPOBaHHOW BA nccnepoBan KOTHUTUBHblE (DYHKUMKM B TecTax
OTKPbLITOTO NOJSA, 3KCTPaNnoAALUOHHOTO U36aB/IEHNA N YCNOBHOIO pediekca naccMBHOro usberaHunsa. M3sme-
psnun ypoBeHb auetnnxonmHa (AX) n akTMBHOCTb aLeTunxonnHectepasbl (XA) B CMHANTOCOMax HeilpoHOB, B
uenom M - ypoBeHb AT®, T'AMK, cepoToHuHa, rnytamarta u acnaptara. Mopgosiornyeckun uccnepnosanu
ceHCOMOTOpHYH kopy (CMK) 6onbwunx nonywapuin, CA4 n CA3 30HbI rMnnokaMmna Ha npegMmeT Hehpopgere-
Hepauun. B Heiponune onpegensanu (3-Ab. Y KpbIC CO CKONOJIAMUH-UHAYLMPOBAaHHON BA ycTaHOBNEHO Bbl-
paxXeHHOe HapyleHWe KOTHUTUBHbLIX OYHKLMWIA, aHepreTuyeckoro obmeHa (ymeHblleHWe noTpebreHns rnio-
KO3bl 1 YpOBHA AT®), naTonornyeckyto opepakcnpeccuio AX3D n Bcex mMmeanmatoposB Kpome AX, ypoBeHb KO-
TOpPOro 3Ha4YMTENbHO CHUXaeTcA. Mopdhonornyeckn BbisB/eHa HelipogereHepauna CMK u runnokamna, p-
amunongHas nHuUNbTPaUMa Heponuna U CTEHOK MeNkux uepebpanbHbix apTepuid. Takum obpasom, Anu-
TenbHasa 6/0Kkafja UeHTpanbHbix M-XP npuBOAMT K pasBUTUIO MEPBUYHbLIX 3BeHbeB BA, 4To Heob6xoaumo
yunTbiBaTb Kak B 3KCMEPUMEHTa/IbHOW dapmMakosiornu, Tak u nNpu e4eHnn naumeHToB XOJMHONUTUYECKUMU
cpeacTeamu.

Summary

CHRONIC BLOCKADE OF CENTRAL MUSCARINIC RECEPTORS IN RATS INDUCES PRIMARY PATHOGENETIC LINKS OF
ALZHEIMER'S DISEASE
Deiko R.D., Shtrygol' S.Yu., Laryanovskaya Yu.B., Gorbach T.V., Gubina-Vakulik G.l., Devyatkina N.M., Shtrygol' D.V.
Key words: Alzheimer's disease, pathogenesis, M-cholinoblockers, experiment

Introduction. Alzheimer’s disease (AD) is one of the most common neurodegenerative diseases, which
pathophysiological mechanisms are still unclear. The cholinergic hypothesis of AD postulates that the long-
term blockade of the central muscarinic receptors results in development of the primary AD links (neurode-
generation, p-amyloidal protein (P-AP) deposition and neurotransmitters imbalance). The aim of our study is
to evaluate the influence of long-term muscarinic receptors blockade with scopolamine on the brain morpho-
logical structure, energetic metabolism, main AD-related neurotransmitters level and enzymes activity, as
well as p-AP deposition. Materials and methods. Scopolamine-induced AD was reproduced in rats by i. p.
scopolamine administration (1 mg/kg, once a day for 27 days). After 10 days of the washout period the cog-
nitive functions were determined using open-field test (OFT), extrapolation escape test (EET), and condi-
tioned reflex of passive avoidance test (CRPAT). The two first tests were done once, on the 1 day, and
CRPAT was done twice (on 1¢ and 10thdays). Glucose level in the venous and arterial blood of the cerebral
pool was measured 10 days after cognitive testing. The arterial-venous difference (AVD) of glucose content
was calculated. The rats were killed, and the brains were removed immediately. The level of adenosine
triphosphate (ATP), serotonin (5-HT), gamma-aminobutyric acid (GABA), glutamate, and aspartate were
measured in the entire brain, while acetylcholine (ACh) and acetylcholinesterase (AChE) were measured in
the synaptosomes of the cerebral muscarinic receptors. The number of normochromic and degenerative
neurons in motor and sensory regions of cerebral cortex of frontal lobe as well as in CA-i and CA3regions of
hippocampus, p-amyloid protein infiltration of brain tissue were evaluated morphologically. Results. Firstly, it
has been shown that the rats with scopolamine-induced AD were characterized by the pronounced cognitive
deficit and memory disorders. In particular, the latent time of the avoidance in CRPAT decreased in 2.4 and
2.6 times (on 1¢ and 10th days respectively) when compared with the intact animals (p<0.05), while the time
of escape in EET was considerably longer than the value of animals without modelled AD. The changes
found were followed with the energetic metabolism disturbance, namely the AVD was increased in 1.5 times,
while ATP level was decreased in 1.5 times (statistically significant versus intact animals indices, p<0.05).
Secondly, the significant changes in the brain neurotransmitters system were established by the biochemical
studies. Pronounced AChE over expression resulted in the depletion of ACh level that reached 29.0% (statis-
tically significant compared with the intact animals value, p<0.05). On the other hand, the levels of 5-HT,
GABA, glutamate and aspartate were reactively increased, the increments ranged from 55% to 69% (p<0.05
vs intact animals indices). The neurotransmitters disturbance might be explained through the cholinergic
neurons alterations and death. According to the results of the brain morphological analysis, it was revealed
that the number of normochromic neurons was extremely reduced in all investigated brain regions. The
number of degenerative neurons (hypochromic and hyperchromic, with focal chromatolysis) was notably in-
creased. Expressive neurodegeneration was manifested in the reduction of the neurons somas square, es-

24



AKTyanbHi Npo6iemMy cy4vacHOT MegnLNHN

pecially in CA-i and CA3regions of hippocampus. (3-amyloidal protein deposition was established in the cere-
bral neuropil and arterial walls, with occasional perivascular plaques. Thus, it can be concluded that sco-
polamine-induced AD modulates the major hallmarks of AD such as cognitive and memory impairments, dis-
turbance of brain neurotransmitters system and energetic metabolism, neurodegeneration in motor and sen-
sory sensory regions of cerebral cortex of frontal lobe as well as in hippocampus and, finally, (3-amyloid pro-
tein deposition. The data obtained confirm the key role of the brain cholinergic system in AD pathogenesis
and allow using of scopolamine-induced AD model not only for cognitive enhancers search, but also for the
complex investigation of neuroprotectors.

YOK 616.831 -001:575.1
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PAPMAKOJIOTIHHA KOPEKUIA KOTHITUBHWX MOPYLWEHb MNP YEPEIMNHO-
MO3KOBIWN TPABMI

HauioHanbHuit megnunnii yHisepcutet iMm. O. O. Boromonbus, M. Kuis
IHCTUTYT pi3nko-opraHivyHoT XimMiT Ta Byrneximii imeHi J1.M. iutBuHeHka HAH Ykpainu, M. Knis

UncenbHi JOCNifXEeHHA cBig4aTb NPO PO3BUTOK KOFHITUBHUX MOPYLIEHb MPU 4YepPenHO-MO3KOBiA TpaBMi
(UMT) He Tinbku B rocTpoMy nepiogi, ane i Ha NPOTA3i POKIB MICAA YIWKOMKEHHS. YIIKOMAKEHHA BULLLUX
PYHKLIA MO3KY CnoCTepiraeThbCA y TPeTUHW nauieHTiB 3 nerkoo UMT, a y nocTpaxganux 3 cepegHbo
BaXKO Ta BaXK0W TPaBMOK pPO3BMBATbLCHA OiNbl CTIillKi i BUpaxeHi nopyweHHa. KapbaueTam - ue
HoBUn moaynaTop FAMK-6eH304ia3eniHOBOro peLenTOpPHOr0o KOMNJEKCY, noxigHe p-kap6oniHy. MeTa po-
60TU. BU3dHayeHHA e(peKTUBHOCTI BUKOPUCT aHHA KapbaueTamy 3 METO BiHOB/TEHHA KOTHITUBHUX (y-
HKUi/A npu ekcnepumMmeHTanbHii UMT. MaTepianm Ta MeToaun. [ocnigkeHHs npoBefeHo Ha 112 6inux
6e3nopoAHMX LWypax-caMmuax; MogenwsBaHHa UMT BigTBopwBanu 3a MeToankow B.M. €nbcbkoro,
C.B. 3a6niyeBa (2005). KoHTponbHY rpyny cknanu 16 xMbHOTpaBMOBaHWX TBapWH, AOCAigHI rpynu 3 UMT
cknanu no 48 TBapuH: l-a rpyna - 3 BBefileHHAM Kapb6aueTamy (5 Mr/kr macu), 2-a rpyna - 3 BBEJeHHAM
1mn i3iosIoriYHOro po3ynHy, BHY TpilWHbOYepeBHO npoTArom 10 ai6 nicns TpaBmu. KOrHiTUBHI po3nagun
JOoCnigXeHi 3a MmeToANKamu: BiAKpUTE none, HOPKOBUIA peddiekc, BOCbMUPYKaBHWIA nabipuHT yepes 7 Ta
30 gi6 nicna Tpasmu. PesynbTaTwn. BHacnigok YUMT BigbyBaeThbCA CyTTEBE MPUIHIYEHHA KOTHITUBHUX
OYHKLi, NpO WO CBigYMAN NOKA3HUKN TecTiB 060X AocnigHMX rpyn Sk yepesd 1, Tak i yepes 30 gi6 nicna
TpaBmu. BigHOBNeHHS nNoka3HuWKiB BigbyBanocs nig gieo kapbaueTamy, SKMii edeKTUBHO MoninwyBaB Mno-
Ka3HWKN OPIEHTOBHO-PYXOBOi aKTUBHOCTI [0 KOHTPOJIbHOro piBHA 4epe3 30 ai6 nicna Tpasmu. Takox
cnocTepiranocs BifHOB/IEHHA HaB4Yas/IbHO-A0CNIAHOI aKTUBHOCTI, €MOLIAHOCTIi, TPMBOXHOCTI Ta NnamMaTi
3a NokKasHuKamy TecTiB 3 HOPKOBUM pedieKcoOM Ta BOCbMUPYKaBHUM NabipuHToM. BucHoBKU. Pe3ynb-
TaTu BMBYEHHA edeKTUBHOCTI KapbaueTamy npu ekcnepumeHTanbHin YMT nokasanu BigHOBNEHHSA
nporsarom 30 f[i6 nNokas3HUKIB OPIEHTOBHO-PYXOBOI aKTWBHOCTI, HaBYa/lbHO-AOCMIAHOI AiANbHOCTI Ta
naMmAaTi.

KntwouoBsi cnosa: 4yepenHo-Mo3KoBa TpaBMa, KOTHITUBHI nopyweHHA, Kapﬁau,eTaM

UepenHO-MO3KOBMIA TpaBMaTuM3M MNOLIUPIETLCA Rabinowitz Ta H.S. Levin (2014) ywWwKOAX€eHHS KO-
B Pi3HUX KpaiHax CBiTy, Mpu LbOMY 3aBAAKM cyvac- HITUBHUX (DYHKLIA cnocTepiraeTbCa y TPETUHM naui-
HAM [OCATHEHHAM MeAUUUHU Ta BMNPOBa[XEHHIO €EHTIB 3 nierkoo UMT, a y nocTpaxgjanunx 3 cepej-
6inblW BAOCKOHANEHUX METOLiIB JliKyBaHHA KiNbKiCTb HbO-BAXKOI Ta BaXKOW TpaBMOK pPO3BUBANTLCA
netanbHUX BUNaAKiB 3MEHLWYETbCA, asie NocTawTb GinblWw CTiliki Ta BupaxeHi nopyweHHsa [12]. B.B.
npo6nemMn 3 pO3BUTKOM YyCKNafHeHb TpaBmu 3axapoB Ta E.A. [po3poBa (2013) cTBepAXylTb,
[3,7,9]. B YkpaiHi wopiyHo go 200 000 nauieHTiB 3 WO MOPYLWEHHSA BULLMX MO3KOBUX (UYHKLIA HaBiTb
UMT noTpannsaTb B NikapHi, y 45 % 3 Hux Bigby- npu Nerkiin Ta cepeaHbO-BaxkKii TpaBMi MO3Ky pO3-
BaeTbCA BTpaTa npauesgaTtHocTi [8,9]. UucenbHi BuBaeTbca y 100 % Bunagkis, npu UbOMy came no-
JocnigXeHHsa cBifyaTb MPO PO3BUTOK KOTHITUBHUX PYLWEHHS KOTHITUBHMX (UYHKUiA B 6inblIOCTi BMNaa-
nopylweHb Npu YyepenHo-Mo3koBili TpaBmi (UMT) He KiB 06yMOBNIOIOTL iHBanigusauilo nauieHtis 3 UMT
TiNbKW B rOCTPOMY Nepiofi, ane i Ha MpPoOTA3i pokiB [3]. Ak npaBuno, cTpaxaalTb Taki KOTHITUBHI (DYH-
nicnsa ywkoaxeHHa [11,13]. BupaxeHicTb KOrHIiTUB- KUil, AIK nam’aTb, yBara, npouecu MipKyBaHHS, KOHT-
HUX NOpPYLWEHb 3anexuTb Bif TAXKOCTI TpaBmwu, Ii posito Ta NPUAHATTA pieHb [12].
Komb6iHauil 3 TpaBMamMu iHWMUX OpraHiB, PO3BUTKY 3anuwalTbCa akTyalbHUMW nNUTaHHA Bubopy
yCKNnafHeHb, a TakoX BiKy nocTpaxganunx Ta norne- epeKTUBHUX MeaNKaMEHTO3HUX 3acobiB NikyBaHHA
pefHbOro cTaHy (HasABHOCTI CYNyTHbOT NaTosoriv) UMT, B TOMY 4uCni i 3 METO nonepeaXXeHHs KOrHi-
[7,12]. B rocTpomy nepiofi TpaBmMu MOXYTb PO3BU- TUBHUX MOPYLWEHb | NpoBeAeHHA edeKTUBHOI pea-
BaTUCA Taki MOPYLIEHHA AK HENPUTOMHICTbL Ta NOCT- 6iniTauii nauieHTiB 3 TpaBMOK MO3KY Ta MOLWYK iH-
TpaBMaTuMyHa aMHesis, B nojanblloMy y MocTpax- hopmMaTuBHUX KpuUTepilB edeKTUBHOCTI hapmako-
Jannx CnocTepiraloTbCs NOPYLIEHHA CHY, 306YyA)XeH- noriyHnx 3acobis [7,10,13]. ¥ ubomy psAgi BuUrigHo
HA, adekTuBHa nabinbHicTb [4]. 3a gaHumu A.R. BilpPi3HAETLCA BITYM3HSAHWIA Npenapart kapb6aueTawm,
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