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®APMAKOJOTTYHA MOJU®PIKAIISA TAMK-EPITTYHOI CUCTEMMU SIK
NEPCHEKTUBHUI BAPIAHT IIEPEEPOIIPOTEKIIIi B YMOBAX I'OCTPOI IIIEMII
IOJIOBHOPI'O MO3KY

© O. B. TuxonoBcbKHit

Jlocniooceno ennug Oesikux NOXiOHUX 2amMma-amiHOMACIAHOT KUCIOMU HA NAmoOIOXIMIYHI 3MIHU 8 YeHMPATbHill
HEpBosIll cucmemi AKI BUHUKAIOMb 8 YMOBAX eKCNEPUMEHMANbHO 8I0MBOPIOBAHO20 20CMPO2O IUEMIYHO20 NOUIKO-
OHCEeHHsL MKAHUH 207108HO20 MO3KY. Busienena nenpama yepebponpomexmusna axmusnicmo noxionux I'AMK piznoi
CMYNeHi 8UPANCEHOCMI, SIKA NPOSABTIAEMbCSA HOPMANIZ3AYIEr0 DIOXIMIYHUX NOKA3HUKIE MA 3HUNCEHHIO AKMUBHOCMI
NepeKuUCcHo20 OKUCIIeHH: NiNnidie, wjo dae niocmasu gsadcams noxioni IAMK nepcnexmusnumu yepedponpomex-
mopamu

Knrouosi cnoea: noxioni eamma-amiHOMacasaHol KUCIOMU, 20CMpa iulemis MO3KY, yepebponpomexyis

The aim is to study the possible impact of some derivatives of gamma-aminobutyric acid (GABA), piracetam, pi-
camilon and Krebs cycle intermediates - succinate (as sodium salt) on the pathobiochemical changes in the central
nervous system, that occur under experimental playing of acute ischemic tissue damage of the cerebrum.
Research methods: The study was conducted in 96 rats Wistar, who were on a standardized vivarium diet. Cerebral
ischemia was caused by bond of the unilateral common carotid artery. All drugs were administered intraperitone-
ally once daily for 4 days after modeling of an acute cerebral ischemia after which animals were withdrawn from
experiment. In the brain tissues concentrations of pyruvic, izocitric, dairy and apple acids were determined. The
activity of antioxidant enzymes: catalase and superoxide dysmutaza. In addition, the brain tissues the contents of
lipid peroxidation products were evaluated — diene conjugates and malonic dialdehyde. Level of brain energy pro-
duction was judged by the content of the adenylic nucleotide and also phosphocreatine . The degree of destruction
of the brain cells was assessed by activity of the enzyme lactate dehydrogenase in the blood and brain fraction of
the creatine phosphokinase.

Research results: As a result of studies, on the 4th day of ischemia a significant carbohydrate metabolism is de-
tected, which is reflected in the sharp strengthening of anaerobic glycolysis and reduced activity of the Krebs cycle
reactions, as evidenced by a significant increase in quantity of lactate and decrease in quantity of malate, isocitrate
and pyruvate.

A sharp strengthening of anaerobic glycolysis results in the accumulation of oxidized products and intermediates
especially the latter product — lactic acid. Metabolic acidosis develops against the background of energy failure,
which leads to activation of lipid peroxidation reactions. Courses appointment of the cyclic derivatives of GABA
piracetam, especially Picamilon, resulted in significantly greater improvement in metabolic parameters compared
with sodium succinate may to some extent explained by the higher bioavailability of these agents cells. The impact
of these drugs on the nodal points of disturbed metabolism was almost equal and different in antioxidant activity.
As to normalization of lipid peroxidation reactions Picamilon was most active.

Conclusions: Thus, as a result of the research the following conclusions may be done.

1. Bilateral bond of the common carotid artery, accompanied by severe biochemical changes in the brain tissues,
that is largely similar to clinical manifestations of acute ischemic stroke.

2. Course appointment of GABA derivatives in the acute period of ischemic lesions of the tissues in varyious
degrees improves metabolic status of the ischemic brain and detect different degrees of manifestation of cerebral
protective action.

3. The activity of various GABA derivatives in respect to the different links of pathogenesis of ischemic stroke is not
the same, that leads to insufficient sustainable improvement of impaired metabolism when used alone, in the long
run may be justification for finding effective combinations of cerebral protective means with different mechanism
of action.

4. Among the studied drugs, the most active and balanced action was presented by Picamilon drug

Keywords: derivatives of gamma-aminobutyric acid, acute cerebral ischemia, cerebral protection

1. Beryn BUJI N1ATOJIOTI, SIK MPUYMHA CMEpTi 3aiiMae Tpere micue
Cepen 3aBaHb Cy4acHOT MEIMIIMHU OJHI€IO 3 Hali- y Oararbox KpaiHax CBITy ITiCJISi 3aXBOPIOBAaHb CEpIlsl Ta
OB aKTyaJIbHUX € rpobiemMa npodiTakTHKY, JiarHoc- 3NOSIKICHUX MyXJuH [1-3].
THUKH, JIIKyBaHHS Ta peabiimiTamii XBOPHUX 3 TOCTPUM I10- 3p0o3yMisio, 10 OCHOBHMMH HAIPSIMKaMH Teparii
PYIICHHSM MO3KOBOTO KpoBoo0Oiry. 3a naunmu BOO3 neit IIIEMIYHOTO CTaHy rOJIOBHOTO MO3KY MaroTh OyTH ITOHOB-
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JICHHS TIOPYLIEHOTO KPOBOOOIrY Ta 3MEHILIEHHS (DYHKIII0-
HaJIbHOT aKTUBHOCTI HEPBOBOI CHCTEMH 3 THM, 1100 3MEH-
LIUTH NOTPeON TKAaHWH MO3KY B KHCHi. OcTaHHIM 4acoM
JUISL peastizariii InX 3aja4 BUKOPHUCTOBYETHCS TOCHUTD IIH-
pokuii apceHaln BrucokoeekTHBHUX 3ac00iB [3, 4]. Pazom
3 TUM Habip 3aco0iB 1IEPeOPONTPOTEKIIIT IMIEMIYHNX 31BH-
TiB HaJ[3BUYAHO OOME)KCHUI, B TOH kK€ Yac YCIIiX B JIKY-
BaHHI 1IIEMIYHOI Marosorii 6araro B YoMy BH3HA4Ya€ThCs
PO3LIMPEHHIM apceHally TaKUX 3ac00iB Ta yJTOCKOHAJICH-
HSI MCTOJIIB X BUKOPHUCTAHHS [5, 6].

2. OOrpyHTYBaHHS JOCJTiTKEHHS

Ha manuit MOMEHT NPHUITHATO BUAUISTH IBI TPYIIH
1epeOpONPOTEKTOPHUX MpETapariB — MpsiMi 1 HeNpsMi 1e-
pedporpoTeKTopH.

BinmosinHo 1o i€l kimacudikamii mpsmi nepedpo-
MPOTEKTOPU Oe3MOCEepeNHBO 3aXHIAarTh Heiponu. Ili
npenapary OJOKYIOTb OCHOBHI ()aKTOPH ITOLIKO/PKCHHS
KJITHH, 5IKI 00yMOBJIEHI PO3BUTKOM imemii B miif 30Hi, B
pe3yabTari SKoi CIIoCTepiraeThest 301IbIICHHS KOHIIEHTpa-
1ii mpoAyKTiB mepekucHoro okucienHs imigis (ITOJI)
1 BUIbHUX pajaukaiis, ioniB Ca*', auuno3. [psmumu an-
THOKCHJAHTHUMH BIIAQCTUBOCTSIMU BOJIONIIOTH BITaMiHH:
ackopOiHOBa KHCIIOTA, O-TOKOdepos, BiTaMiH A, ¢aBa-
HOigu (PYTHH, KBEpIETHH), raMMa-aMiHOMAacisiHa KHC-
nora (TAMK); ¢epMeHTH aHTHOKCHIIQHTHOI CHCTEMH
opranizmy — cynepokcupaucmyrasa (COJ); nepepmeHt-
Hi aHTHOKCHIAHTH — €MOKCHIIIH, MEKCHIOM 1 T1CTOXPOM;
0JI0KaTopy KasIbI[i€EBUX KaHAJIB — OeTakcoson, Hidenu-
IiH; HEHpOIeNTHUIN — pEeTiHaJaMiH, KOPTEKCHH; aHTH-
TIiIOKCaHTH — HUTOXpoM c. Kpim Toro, B laHMil 4ac Be-
JIeThCsI TOIIYK Mpenaparis, ki Morn 0 Oe3nocepenHbo
ycyBaTH (paKkTOpH, L0 CHPUSIOTH aKTUBALi] anonTo3sy. Jis
LUX TperapariB clpsIMOBaHa Ha 3HWKEHHsI HECTIPUSTIN-
BOTO BIUIMBY IUIIOTaMara Ta IHIIMX CyOCTpaTiB HAa aKCOHU
raHDIIOHApHUX HelpoHiB [5, 7, 8].

Henpsima nepedponporekropHa [ist nependadae
BIUIMB IIpenapariB Ha pi3HI (akTopH, 10 30LIBNIYIOTH
PH3HK ITOIIKO/UKEHHS KIITHH (3HIKEHHs ep@y3iiiHOTOo
THCKY, aTepOCKJIepO3, 3MiHa PEOJIOTIYHHUX BIACTUBOCTEH
KpOBI, aHTi0CMa3M), a TAKOXK ITiABUIIEHHS CTIHKOCTI opra-
HI3MY J10 3HWKEHHS 11ep]y31HHOr0 THCKY KHCHIO B TKaHH-
HaX. [TomiOHMM e(heKTOM BOJNOMIFOTH Mpermapary, o mo-
JINIIYIOTh MIKPOLMPKYJSLi0 (Teo(iliHy eTHiIeHaAiaMiH
Ta HIKOTUHAT, BIHIIOICTHH, IIEHTOKCU(IIIIH Ta iH.), peoo-
TiYHI BJIACTHBOCTI KPOBI, 3HWXKYIOTh PiBEHb XOJIECTEPUHY
B KPOBI, HOOTpOIHi 3acobu [9, 10].

Haii6ip11 nepcrekTHBHUMHE Y IIbOMY IIJIaHi € Bij-
HOCHO HOBI TpyIH 3ac00iB — HOOTPOIH Ta €HEProIiATpi-
MYIO0Ui CIIOJTYKH, KOTPi IIPHCKOPIOIOTH POLIECH aJlanTartii,
OepyTh ydacTb B peryssinii Metaboii3My KJIiTHH, Ta pO3-
LIMPIOIOTH Y HBOMY BY3bKi JJaHkH [10—12].

Jis mippostiIoHOBUX HOOTPOMIB 1, 30KpeMa, JIs
MKaMIUJIOHY Ta IipaneraMy XapakTepHa HU3bKa TOKCHY-
HICTh 1 BIACYTHICTH BUP@KEHHX IOOIYHUX e]eKTiB
HaBiTh y CyOTOKCHYHHMX Jo03aX. MexaHi3Mu peamizamii
e(ekTiB ONM3BKUI 10 IPUPOIHBOTO 1 Bi0OOpaKatoTh ix
HelipomeTtaboniuny faito. Tak, exexrpodizionoriuni Me-
XaHI3MH i BUPa)kaloThCs B TOJETHICHHI TPOXOKEHHS
iH(opMarii MiX CTPYKTypaMH rOJIOBHOTO MO3KY, IIOCH-

JICHH] CHHANTHYHOI Nepeaadi, MOCHJICHHI a0COIIOTHOI
1 BIZIHOCHOT NOTYXHOCTI CIIEKTpa eJeKTpoenedanorpa-
¢ii (EEI') xopu i migkipkoBUX CTPYKTYp, 30KpemMa Ti-
MOKaMITY.

MexaHi3M HeHpOXiMiYHHX e(eKTiB IMippoigo-
HOBHMX HOOTPOIIOB BH3HAYAETHCS CTUMYILIIEIO MeTa-
OosiyHKMX, O10€HEPTeTUYHMX 1 IUIACTUYHMX IPOLECIB B
TOJIOBHOMY MO3KY, KOPEKILii IMOpYyIIeHHS MPOLEecy HaB-
YaHHS 1 1MaM’sTi, BUKJIMKAaHUX GKCTPEMaJbHUMH BILIH-
BaMU (TIMOKCisl, CJCKTPOINOK, IIIeMis, i XIMIYHUX
PEUYOBHH, OPYIIEHHS CHY), IIIBUIIEHHS CTIHKICTH MO3-
Ky IO INKiJIJUBUX BIUTHBIB (TIMOKCIisl, TiABUINCHHS a00
3HIDKCHHSI TEMIIepaTypH), IMOKPALICHHI crenudiuHux
TreMOPEOJIOTIYHIX MOKAa3HUKIB 1 HOpMalizalii MO3KOBO-
ro kpoBooOiry [9, 11, 13]. Lle noB’s3aH0 31 3MaTHICTIO
JAaHWX PEYOBMH BIUIMBATH HAa CHEPTETHYHI ITPOIIECH MO3-
Ky — HiJCHIIOBATH CHHTE3 MakpoepridyHux ¢ocdaris,
O1JIKIB, HYKJICTHOBHX KHMCJIOT, YTHIII3AIII0 TIIIOKO3H, CHH-
te3 AT® i guxanus B mitoxouapisx [14, 15]. Hootpo-
U € KpallMMHU IpenapaTaMy, sKi KOPUTYIOTh IPOLECH
HaBYaHHA 1 MaM’sITi IPU €KCTPEMaIbHUX BIUIMBAX B TO-
MY YHCJI. IOCWJICHHSIM CHHTE3y OUIKiB 1 (ocdomiminis,
MiJBUIICHHSM IIBHIKOCTI 000pOTy iH(QOPMALIHHUX MO-
nexyn. Iloku BincyTHI 1OKa3W iCHYBaHHSI BJIACHHUX pe-
LENTOpiB IS MPPOIiJOHOBUX HOOTpomiB [16], i moka-
3aHO, 1[0 BOHU HE BOJOJIIOTh BUCOKOK apiHHICTIO 10
O1BIIOCTI BiOMUX penenTopiB. Pasom 3 Tum nipposmino-
HOB1 HOOTPOIIN BIIMBAIOTH HA OCHOBHI CHHANTHYHI CHC-
TEMH — XOJMHEPTHYHY, aJpeHEepruyecHy, AopamMHHEp-
ruuecHy, TAMKepriuny i nryramarepriqsy, npudomMy B
TOMY HaIPSMKY, B SIKOMY 1li CHCTEMH MalOTh BiJIHOIICH-
Hs JI0 TIaM ST 1 aJjanTarii OpraHi3amMy 10 eKCTPeMallbHUX
BIUTUBIB [17].

3. Mera podoru

MeTtoro poOOTH € BUBYCHHS MOMJIMBOCTI BILTH-
BY JIESKUX IIOXIJIHMX TraMMa-aMiHOMAcisiHOI KHCIIOTH
(FTAMK): mipanerama, mikamiJioHa, a TAKOX iHTepMetiara
mukia Kpebca — cykiinara (y BUIVIsLII HaTPieBOT couti) Ha
naro0ioXiMiuHI 3MIHM B LEHTpPalbHIl HEpBOBIH cucremi
SKI BUHUKAIOTh B yMOBaX €KCHEPHMEHTAJIBHO BiJATBOPIO-
BAHOTO TOCTPOTO iMIEMIYHOTO MOIIKO/KEHHS TKaHUH T0-
JIOBHOTO MO3KY.

4. MarepiaJjin Ta MeTOAM JOCTiIKEHHS

JocnimkeHHs IpoBeeHo Ha 96 mrypax JiHil Bic-
Tap, sKi 3HAXOAWINCh HAa CTaHIAPTU30BAHOMY pallioHi
BiBapio. ImeMito roloBHOro MO3Ky BHUKJIMKAJIN OJHOOIY-
HOIO TIEpeB s3KOI0 3arajbHOi COHHOI aprepii. IHTakTHA
rpyna HajigyBasia 16 TBapuH, KOHTpPOJbHA Tpyma (3 me-
PEB’SI3KO0I0 3araJibHOI COHHOI apTepii) Ta rpynu TBapuH
SIKMM BBOJIMJIMCSI JIOCIIJDKYBaHI TIperapaTy CKIaaainucs 3
20 TBapUH KOXKHA

[penapary BBOAMJIMCS: IipaneTaM i MIKamMiJoH B
71031 250 MI/KT MacH Tina TBAPUHM, CYKIIHAaT HATPIlO B 1031
100 mr/kr. Yei mikapchbKi 3ac00M BBOIMIIHCS BHYTPIITHBO-
YEepEeBHO OJIMH pa3 Ha 00y MPOTSIToM 4-X JTi0 Iicist MO~
BaHHS TOCTPOI ilIeMii TOJIOBHOTO MO3KY, HICJISl 4OTO TBapH-
HM BUBOAWJIMCH 13 eKcriepuMeHTy. [IpoBoami nekarriraniro
TBAapWH T TIONEHTAIOBUM HapKo3oM (40 MI/KT), IIBUAKO
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BWIIy4aJdd OOWZIBI TMIBKYJl TOJOBHOTO
Mo3Ky. [licist roMoreHizauii B CKISTHOMY
TOMOT'€HI3aTOpl Ha XOJOl B COILOBOMY
i3oToniuHoMy cepenosumi (0,15 M KCl)
B CHIBBIAHOIIEHHI TKAHWHA — COJILOBHI
po3unH 1:40 meromom mudepeHLiiiHOro
uentpudyrysanns (15000 g) Bupinsiach
UTO30J1bHa (pakuis. B romorenari Tka-
HUHU MO3KY JIOCII/PKYBAJIUCh KOHIICH-
Tpanii mipoBuHOrpamHoi (Meromom Ilo-
xa-Jlammpexta) [18], i30muMoHHOT (METO-
nom 3ibepra) [18] MomouHoi Ta s10109HOT
kucinotr (Meromom Xoxopcra) [18], ax-
THBHICTh (DEPMEHTIB AHTHOKCHJIAHTHOTO
3aXUCTY: CYNEPOKCHUIMCMYTa3M (CHek-
TpooromeTpryHOo MeromoM Yesapi Ta
cmiBaBTOpiB) [18] Ta Karamasu (creKkTpo-
(oromMeTpryHO 3 MOIIOIATOM aMOHIIO)
[18]. Kpim Toro, B TKaHMHAX MO3KY OIli-
HIOBIM BMICT HPOIYKTIB IEPEKUCHOTO
OKHCJICHHSI JIMI/IIB — JIIEHOBUX KOH fOra-
TiB (criekrpooromerpruHo) [18] Ta Ma-
JIOHOBOTO Hianberiny (Mertomom JI. 1. An-
npeeBoi Ta criBaBTopiB) [18].

[Ipo cran eHepronpomayKuii MO3KY
CYyIWJIH TI0 BMICTY B HBOMY aJCHWJIOBHX
HYKJICOTH/IB (METOIOM TOHKOIIAPOBOI
xpomarorpadii). [ns 1mporo TKaHEBHIA
9KCTPAKT HAHOCWJIM Ha CTapTOBY JIHIIO
TUTACTHHH Ta XpoMarorpadyBaiii B CUCTe-
Mi JTIOKCaH — 130IPOIIaHON — BOJla — aMiak
(4:2:4:1). ATD, AADP, AMD inentudi-
KyBaJld B YJbTpadioneri B XpoMarociol
YOC — 365 a takox kpeatnn (ocdary
(cnexrpodoromerpuuno meronom Eggle-
ton) [18]. Cryninp pyiiHyBaHb KJITHH ro-
JIOBHOTO MO3KY OLIIHIOBAJIM MO aKTHBHOCTI
B KpOBI (hEpPMEHTIB JIAKTaT/IETiPOreHa3n
(nabop Cormay (ITonbima, LDH-30LQ) Ha
GioximiuHOMY aHaiizaropi «Prestign) Ta
MO3KOBOi (pakiii kpearnH(poCchoKiHAZM
(cekrpodoromeTpryHO  MeTonmoM  Bap-
Oypra micst po3ainy Ha cedanekci) [18].

5. Pe3ysbTaTH 10CHiIzKeHHS

Tabmms 1
BrmuB nocnimpkyBaHHX MpenapaTiB Ha BYTJIEBOIHII 0OMIH B TOJIOBHOMY
MO3KY TBapHH

Jlakrar [ipysat Maunar I3omiTpar
MKMOJIB/T MKMOJIB/T MKMOJIB/T MKMOJIB/T
Konrpons 4,89+0.34 0.16+0.01 0.40+0.04 0.81+0.01
A-mapodamicnt ne- | g 4.0 19% | 0,080.005% | 02120.05% | 0.43£0.07
peB 3k 3CA
4-ta noba micis me-
peB'si3ku 3CA + 6.49+0.20° | 0.15£0.03° | 0.29+0.03° | 0.64+0.06°
cykuinarNa
4-ta noba micis
nepes sk 3CA + 8.93+0.28 | 0.14+0.005° | 0.38+0.06° | 0.79+0.12°
mipareram
4-ta 1o6a micis
niepeB si3ku 3CA + 8.80+0.21° | 0.14+0.005° | 0.36+0.05° 0.74+0.06
MMKaMIJIOH

Hpumimru: * — p<0,05 gionocro xoumpomo; °— p<0,05 6i0HOCHO MeapuH 5Ki He OmH
pumysanu niky8anHs

Tabmmr 2
BrmuB mocnimpKyBaHUX MpenapaTiB Ha eHEPTETHYHI OOMiH B TOJIOBHOMY
MO3KY TBapHH

AT® All® AM®D K® Mxmoms/r
MKMOJIB/T MKMOJIB/T MKMOJIB/T
Kourpons 2,03+0,04 0,58+0,07 | 0,130+0,005 | 3,32+0,41
A-mapodamicnsnes |y g 00k | 0,5140,04% | 0,18040,06% | 1,51+£0,10%
peB 3k 3CA
4-ta noba michs me-
peB's3ku 3CA +cykminar| 1,79+0,08° | 0,70+0,06° | 0,162+0,01° | 3,42+0,12°
Na
4-Tta no6a mcis
nepeB si3ku 3CA + 1,84+0,10° | 0,54+0,02° [0,134+0,005°| 3,08+0,12°
mipaneram
4-ta 10o6a micis
niepes s3ku 3CA + 1,80+0,08° | 0,59+0,08° | 0,140+0,04° | 3,10+0,08°
[MKaMIJIOH

Hpumimku: * — p<0,05 sionocro xoumpomno; °— p<0,05 6i0HOCHO meapuH sKi He om-
pumyeanu niky8anHs

Kpim Toro pizke NOCHIICHHSI aHAepOOHOTO IIIIKOJIi-
3a MPHU3BOJUTH JI0 HAKONUYEHHS NMPOMDKHUX HEIO0OKHC-
JICHUX TPOJYKTIB 1 OCOOJIMBO OCTaHHBOTO MPOAYKTY —

B pesynbrati npoBeeHUX JOCIHTIHKEHb 3 pi3HOMA-
HITHUX TPOSIBIB EKCIIEPUMEHTAIBHOI imemii roJioBHOTO
MO3KYy MOXXHa BHJUIMTH JEKUIbKa BY3JIOBUX MOMEHTIB,
TICHO TOB'sI3aHUX MiX co0oro. Tak, Ha 4-Ty 100y imemii
BUSIBIISIETHCSI 3HAYHE TTOPYIICHHS BYIJICBOIHOTO OOMIHY,
sIKe BUPAKA€ThCS B 3HAYHIN aKTHBAILl aHaepOOHOTO IIIi-
KOJII3y Ta 3HMKEHHI aKTHBHOCTI peakuiil nukiry Kpeoca,
IO MiATBEP/KYETHCS 3HAYHUM 3POCTAHHSIM KiJIBKOCTI
JIAKTaTy, Ta 3HIKEHHSM KUIBKOCTI Majara, i30nuTpara Ta
mipysara (tabm. 1).

IIpoTe, WiTKOM OYEBUIHO, IO HABITH B IEPiOx
MaKCHMaJIbHOI Halpyru aHaepoOHHH INTIKONI3 HE B 3MO-
31 3a0€e31eYNTH TKaHHMHU MO3KY J[0CTaTHBOIO KiJIBKICTIO
eneprii. Lle miaTBEepKy€eThCS 3HAYHUM 3HIKSHHSIM KOH-
LIEHTpaLil MAaKpOoepriB B TKAHUHI MO3KY (Taoum. 2).
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MOJIOYHOT KUCTIOTH. PO3BHBaeThCss MeTaOONIIYHMIT anum1o3
Ha (oHI eHeproaediuuTy, M0 TPU3BOANUTH 10 AKTHBALIT
peaxuiit I[1OJI Ta BUpa)kaeThCs B 3HAYHOMY ITiIBUIICHHI
MPOAYKTIB IMX PEaKLiil B TKAHUHI TOJIOBHOTO MO3KY: I10-
yatkoBoro — JIK ta kinmeBoro — MJIA i, BomHo4ac, 3HH-
JKEHHIO aKTUBHOCTI ()epMEHTIB aHTHOKCHJAHTHOTO 3aXH-
cty CO/] ta xaranasu (tadmn. 3).

OCKIUIBKH TOKCHYHA JTisl Ha KJIITHHU CaMHUX HpoLie-
ciB [10JI, a Takox MPOIYKTIB UX peaKiiii Ha3BUYANHO
BEJIMKA, TO 3aIyCKY 1 HaBITh THMYAcOBOI'O MPOTIKaHHS 1X
B TOJIOBHOMY MO3KY JJOCTaTHbO JUIs TIOIIKOJKEHHS MEMO-
paH Ta pyiiHyBaHHS caMuX HelpoHis [19, 20].

Came MacoBUM pYHHYBAaHHSM KIJITHH TOJOBHOTO
MO3Ky TOSICHIOETCSI 3HA4YHE ITiJIBUIICHHS aKTHBHOCTI B
kpoBi pepmentiB JIII" Ta BB-K®K (Tatbn. 4).
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Ta6mui 3

BB nocnikyBanux npenaparis Ha BMicT npoxykriB [TOJ] ta

AKTHBHICTH ()épPMEHTIB MEPEKHCHOTO 3aXHUCTY B TOJIOBHOMY MO3KY

Le na€ MOXXIMBICTD MPUITYCTHTH, MTO-TIEP-
11e, HasBHICTh y Ipenapara MpsSMHUX aHTHOKCH-
JaHTHUX BIAaCTUBOCTEI], a, [0 Apyre, BIACYTHICTb

TBapHH. MPSIMOTO AKTHBYFOUOTO BIUIMBY Ha (DEpPMCEHTH
Karanasa AHTHOKCHJIAHTHOTO 3aXHCTY, KOTPHIA, BOUCBUIb

MAA AK Ccon Y.O/mr Miar/mr npuTaMaHHui iHmmM noxigaum TAMK.
MEKMOIB/T | MKMOTB/T | - Ginka/xs. Gimka/xB. KypcoBe npu3Ha4eHHI IUKIIYHAX MTOX1I-
KOHTpOIIb 0,20£0,02 | 0,17+0,01 | 188,0+11,4 11,4+0,2 Hux TAMK mipanerama, a 0coOIHBO MikaMiToHa
4-Ta 1062 mics MPHU3BOAMWIO J0 3HAYHO OULTBIIOrO MOKPAICHHS
nepes s3xu 3CA 0,57+0,04* | 0,56+0,04* | 75,2+9,2* 5,8+0,4* MeTaOOJIIYHUX MTOKA3HHKIB B MOPIBHSIHHI 3 CyK-
4-1a 106a micns LIHATOM HATPisl, MOXKJIMBO, B TICBHIH Mipi HOsiC-
HepeB‘ﬂ?)KI/I 3CA+ 0,38i0,030 0,41i0,04° 10274i10300 6,0:|:0,3° HIOETHCS OLIBII BUCOKOKO 6iOﬂOCTyHHOCTIO oux
cykuinarNa IpernapariB KIiTHHAM. BImuB 1ux npenapatis Ha
4-1a 106a mics BY3JIOBI MOMEHTH TOPYLIEHHOIO MeTadomizmMy
repen' 3k 3CA + | 0,38+0,04° | 0,30£0,02 | 160,248,8° | 7,4+0,2° | BHABHBCS INPAKTHYHO PIBHOLIHHUM 1 BiIpI3HsB-
mipameram Csl aHTHOKCHJIAHTHOIO aKTHBHICTIO (Tabn. 1-3).
4-Ta 106a mics omo Hopmamizamii peakniit [1OJI HanOiTBII
nepes si3ku 3CA + | 0,32+0,04° | 0,30+0,03° | 184,2+11,0° |  9,4+0,2° aKTMBHUM BHSBHBCS TikaMitoH. ITpu kypcoso-
HiKaMiIoH My MpH3Ha4YeHHI mikaminoHa akTuBHICTE COJ]

ITpumimru: *— p<0,05 sionocro koumponro,° — p<0,05 eioHoCHO meapuH sKi

He OmpUuMy8anu NiKy68aHHs.

Tabnuus 4
BrumB nocnikyBaHuX TpenapariB Ha akTHBHICTh
MapKepHHX (DEPMEHTIB B I1a3Mi KPOBi B
EKCIIEPUMEHTAIIbHUX TBAPHH

BB-KOK JIIT MrMosb/n
MKMOJIB/JT
Kontposnb 0,46+0,03 1,83+0,52
4-1a 21008 niczia 1,02£0,05% | 3,98+0,22%
niepes s3ku 3CA
4-ta no0a micins mepeB’ A3KU o o
3CA +oyxrinarNa 0,82+0,04 2,17+0,25
4-ta moba micis mepeB’ I3Ku
o i (e}
3CA + mipaneram 0,74+0,03 2,06+0,20
4-ta noba micis mepeB’ I3KK o 5
3CA + mikamijioH 0,56+0,04 1,90+0,40

Tpumimru: * —p<0,05 ¢ionocro kowmponto, °— p<0,05 eionoc-
HO MEAPUH SIKi He OMmpUMy8aiu JIKYEAHHS.

6. O0roBopeHHsI pe3yJbTaTiB A0C/Ti/IZKeHHS

TakuM 4YMHOM BBEAEHHS CYKIIIHATy HaTpiio Cy-
MIPOBOJDKYBAJIOCh BHPAKEHUM IIO3UTHBHUM €(EKTOM
Ha CHEPreTUYHUH Ta BYIVICBOJHHUHI OOMiH, 110 TIPOSIBIIS-
JIOCH TIABUILEHHSAM KOHIEHTpaLii aIeHIJIOBUX HYKJICO-
TUAIB 1 KpeaTHH ¢pocdary B TKAHUHAX TOJIOBHOTO MO3KY
(tabm. 2).

Ha namry 1ymKy 1€ MOsSICHIOETBCSI aKTUBALIIEH peak-
uiit mukry KpeOca, a Takox 0e3rmocepeHiM BXOMKCHHIM
CyKIliHaTa, sIK cyOcTpara OKHCJICHHS, B JMXAJIbHY HH3KY
MiToxoHpiii Ha DA/J]-3aneKHOMY y4acTKy 3 YTBOPEHHSIM
J01aTKoBOI KibkocTi AT®. Crtijf 3a3HA4YNTH, 1[0 IT1]] BIUIU-
BOM CyKIliHaTa HaTpil0 JEIIO IiJBHUIIYEThCS aKTUBHICTH
aepoOHOTO ITiKOIMI3Y Ha (DOHI 3HMKEHHS KUTBKOCTI JIaKTaTy
Ta MIJIBHIIEHHS KOHIEHTpauii mipysary (tadm. 1). 3men-
LIYIOThCS O3HAKW METaOONIYHOTO aluao3y, 3HIKYETHCS
aktuBHIcTh peakiit [TOJI. IlikaBo, 110 3MEHIIYIOYN KOH-
LIEHTpalilo B TKaHUHI MO3Ky mpoayktiB [1OJI — MJIA na
95 % Ta JAK Ha 83 %, cyKIiHar HaTpilo NPaKTHYHO HE
BIUIMBAE Ha aKTHBHICTh (PEPMEHTIB aHTHOKCHIAaHTHOTO 3a-
XHCTy (Tadm. 3).

Ta KaTaja3y 3Ha4YHO ITiBHIIYyBaJach 1 NpaKTH4-
HO HaOIMMXanack 10 HOpMHU. SIKIIO B3SITH 70 yBa-
I'M NIPaKTHYHO OJIHAKOBY E€HEpro3adesredeHicTh
KJIITHH TpY BUKOPHCTAHHI SK MipaneraMa Tak 1 Iikami-
JIOHA 11 MOXKE CBITYHUTH PO MPSIMHUI aKTHBYIOUN BIUIUB
OCTaHHBOTO Ha (PEPMEHTH AHTHOKCUAAHTHOTO 3aXHCTY.

[Moryxna inri6inis mponecie T1OJI mix BrutmBoM
MiKaMiJIOHa pa3oM 31 3HAYHOK HOPMAi3alli€l0 CHepre-
TUYHOTO OOMIiHY TPH3BOIUTH O IiJIBUILIECHHS KUTTE3-
JIATHOCTI KJIITHH TOJIOBHOTO MO3KY, IIO ITiATBEPIKY€ETHCS
BUPKCHUM 3HIDKeHHSM aktuBHOCTI JIJII' Ha 114 %, a
BB-K®K na 10 9 % (Tabmn. 4).

7. BucHOBKH

TakuMm 4MHOM, B pe3ynbTaTi MPOBEIEHOTO JIOCi-
JUKSHHS, MOYKIIBO 3pOOMTH HACTYITHI BUCHOBKH.

1. JIBOCTOpOHHS 1epeB ' si3Ka 3arajbHOi COHHOI ap-
Tepii CYyIpPOBOMKYETHCS BUPAKCHUMHE O10XIMIYHUMU 3Mi-
HaMHU Y TKaHUHAX T'OJIOBHOTO MO3KY, KOTpi B 3Ha4HIN Mipi
aHanoriyHi kiiHigHUM mposiBam [TIMK Ta mo3BOJSIOTH
BUKOPUCTOBYBAaTH II0 EKCIICPUMEHTAJIbHY MOJENb IS
npoBeaeHHs (hapMakoOioIOTiYHOTO aHaII3Y.

2. KypcoBe npuznadennst noxiganx [AMK y ro-
CTpOMY Hepioi IEeMIYHOTO ypasKeHHsS! TKaHHH B Pi3HIH
CTYIIEHI ITOKpallye MeTabOIIUYHIH CTaTyC 1IeMi30BaHOTO
MO3Ky Ta BUSIBIISIE PI3HOI CTYIIEHI BUPaKEHOCTI 1Iepedpo-
MPOTEKTOPHY [IiIO0.

3. AxtuBHicTh pi3Hux noximaux [AMK mo Bix-
HOIIEGHHIO JI0 PI3HMX JIAHOK ITaTOTeHEe3y IIIeMIYHOro iH-
CyIbTY HE OJHAKOBa, L0 MPU3BOAMTH 10 HEJOCTaTHHO
30aJ1aHCOBAHOTO TIOKPAIIEHHS MOKA3HUKIB MOPYILIECHOTO
MeTabosi3My B pa3i BUKOPHUCTAaHHS MOHOTeparmii, 1o B
MEepCIEKTHBI MOXKe OyTH OOTPYHTYBaHHSIM MOUIYKY e(ek-
TUBHHX KOMOiHAIi# 1epeOpOnpOTEKTOPHHX 3aC00IB B Pi3-
HUM MEXaHI3MOM Jii.

4.3 BUBYEHHX IIpenapariB HalOUIbII aKTHBHY Ta
30a1aHCOBaHY JIil0 Mae Mperapar MmiKaMiJIoH.
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KOPEKIIA METABOJIITYHUX ITIOPYHIEHB ¥ XBOPUX HA KO-TH®EKIIIO BIJI/XIT'C

© B. M. Ko3bko, K. B. FOpko, I'. O. CojioMmeHHHK

Jlocnioxceno epekmuericmo ocghoenisy wjo0o Kopexyii MmemaboniuHux nopyueHsb y X80pux Ha Ko-iHpexyiro ai-
pycy imynode@iyumy moounu (BLJI)/xponiunozo eenamumy C (XI'C). Bcmarnosneno, wo gocghoenie mae 8ucoxy
eexmuericmo i cnpusie 00CMOGIPHITE NOZUMUBHITE OUHAMIYE NOKAZHUKIE YUMOKIHOB8020, MIHEPAIbHO2O0, JINIOHO20
ma 8yane600H020 8Udié 0OMIHY y x6opux Ha ko-ingexyito BIJI/XT'C. JJosedeno docmosiprno Oinbut 3Hauny epex-
mugnicmuv ocghoenisy y NopiGHAHHI 3 CUMBACTAMUHOM U000 NOKA3HUKIB YUMOKIHO8020, MIHEPAIbHO20 Md 8ye-

J1eB00OH020 0OMIHY y X60pux Ha Ko-iHgexyito BLII/XTC

Knrouoei cnosa: xo-ingpexyia BIJI/XI'C, memaboniuni nopyuienHs, yumokinu, 1inionuti 0OMiH, Kopekyis, egex-

mugnicmu, Gocgoenie

There was studied an effectiveness of phosphogliv in correction of metabolic disorders in patients co-infected with

HIVHCYV.

Methods: There were examined 40 patients co-infected with HIVI\HCV separated into two groups. I group included
22 patients co-infected with HIV\HCV who received phosphogliv, 2 capsules 3 times a day during 6 month. The
second group included 18 patients who received simvastatin, 10mg\kg\day during 6 month.

Results: Phosphogliv therapy leads to reliable decrease of IL-8, IL-10, IL-1, IL-6, TNF-a and increase of IL-2. In
patients of the 1 group it were registered the reliable decrease of potassium and also increase of sodium, calcium,

magnesium, zinc, copper and iron after treatment. Under an influence of phosphogliv it was observed reliable de-

crease of the level of insulin resistance, glycated hemoglobin, insulin, glucose and uric acid.
Phosphogliv favors reliably more intense influence on cytokine (p<0,05), mineral (p<0,001) and carbohydrate me-
tabolism (p<0,05) compared to simvastatin. Both preparations favor an intense positive dynamics of the lipid spec-

trum parameters but in patients who received simvastamin it was registered the more significant increase of HDL
and therapy with phosphogliv leads to reliably more significant decrease of LDL (p<0,05) and VLDL(p<0,01).

Conclusions: Phosphogliv is very effective in correction of metabolic disorders in patients co-infected with HIV
HCV it favors the reliable positive dynamics of parameters of cytokine, mineral, lipid and carbohydrate types of

metabolism. Phosphogliv has the more intense effect on cytokine, mineral and carbohydrate metabolism compared

to simvastatin

Keywords: Co-infection HIV\HCV, metabolic disorders, cytokines, lipid metabolism, correction, efficiency, phos-

phogliv
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