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Knwowosi cnosa: HikoTuHosa kucnoTta, MIFY-1,
HACHYEHI T HEHACHHEH! XMDHI KWCIOTH,
CEPLERa HEAOCTaTHICTs, JOKCODYOILIMH

IMepmonpuynHOw GaraTEOX 3aXBODIO-
BAHE Cepld € OOPYIIeHHA Merafomiyanx
npouecie ma KAITHHAOMY # cyBRTITHHHO-
My pipgax. Ona mopexuii nopymen:
BHEOPHCTOBYETHCH BeAHEAa Kigbxicrs
AiKapeEKHEX  TpenapariB, AR NeRHOK
Mipo MOMHA BigEecTH A0 MeMGpAHOCTA-
Giniaymounx 3acobis, wWo Takom aMeHly-
BOTE HAKOOHYEHHA BIABHHX pagHxamin i
axTHEHAX JopM kuceEn (ADE). Nosegeno
3B’H30K CEPUEBO-CYIHHHMX IAXBOPIOBAHE
(CC3) i3 HHMDHOKHCIOTHHM CHJAA10M JTimi-
gie Dxi, wpori, Thamms [1]. SupEi Kuc-
aorh (HLK) Gepyre yuacts y Gioximigmmx
npouecax ¥y HairmHax: ¥y Miokapil xach-
weni mupni xEcaoth (HIKK) suxomyioTs
BYHEIII0 OCHOBHOID EHEPreTHYHOTrO cyi-
crpaty [2]. ¥ dizionoriuenx ywmorax
HHK y crknagi tpurminepuniz (TT)
NOTPANNAKTE ¥ EKiitemy wepes anoE/
B100-pemenTop ainomporeimie  aysme
AAsbRol minemoeri (JIIIOHIN) masxom
AKTHEHOI'O TPAHCHOPTY, AKHH € ocHOB-
HHM, Toai 8K macHeHa gudyais HIKK v
KITHHY 341eMHTE Bi KoHNeHTpanii K
¥ kposi [3].

Henacmueni smuapui kucmorn (HHIKK)
AK CTPYHRTYDPHI xoMmoHeHTH dochomimigin
meMOpAH € BAKINBEM darTopon GyHRET-
OHYBaHEA Membpanoss’asanmx Ginkis ta
PeTyIHNBAHHA TPAHCHOPTY DEYORMH Yepea
naasMaTHuHi MemOpanyu waitwe, Kpia
orsoro, HIIMHHK apaxigonosa rucmora e
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cYBCTPATOM CHHTE3Y [pocTanoinie — onwi-
el 3 rpyn peryaaTopie Gioximiuamx peax-
uifi ¥ mupoMy opramiami. Jlocnigmenns
asaceinuyoTs agarmicrs HHHE norenni-
HWEATH OKCHOATHBHHEE cTpec [4].

Cepes OCHOBHHX CTpaTerifl, copaMoRa-
HHX HAa 3HHMeHHA ynrcenksHocri CC3,
BaMJIHBA PONE BilBOJHTECA DOMIYKY Kap-
HiomNpOTEKTOPHEX 3acobiB (aETHOKCH-
AaHTHI TPeMADATH; CTEMYIATODH ILHTO-
TNPOTEKTODIB; OPeNAPATH, IO SHEKVIOTh
pisent Aimigie) pizmol ximiusol GymoBm.
HixoruHoBa KWCNOTA BOPOSOBER OCTAH-
mix 50 pokis wupoko BEKOpPHCTOBYETHCH
Ana xopexnil Aueninigenii ta opodisak-
TakH CC3. Huenenni nocnigzenna Mexa-
HiaMy Ail HikoTHEOBOI KMCNOTH, BHKOHA-
Hi in wvitro Ta in vive, ceiggats npo ii
apaTHicTE iErifyEaTtH axTHBHicTE mewin-
kopol gianuarmiuveposanmnTpanchepa-
su-2 — KIWYMOBOTO (EDMEHTY CHHTESY
TI', mp dopuyors JIIOHII, ¥V xuposii
TRAHHHI HiKOTHHOBA KHCHOTa TPHrHiYye
ainonia T maaxoM inriGysamma rop-
MOH-9YyTAHBo] TpHrAimepHoainasm. 3asB-
HAAKH JamPM MexXaHisMaMm HIKOTHHOBA
KHECAOTA 30aTHa Ao Moandikanii mmigro-
ro npodino noasmu, nor'aszadoro =i
abinbensam pinpa Jinonpoteigiz smoo-
koi mixsHocTi (JITIBIIL), sHmsenmam
npinompoteinie HEmsExol  minbHocoTi
(JIITHII), TT [5, 6]. Hikorunosa KHeno-
TA MNPOABIAE AHTHOKCHAAHTHI BJIACTH-
BOCTL, MiABHINYIOWH peAOKC-OOTeHIiam B
eHZOTeNiATEHMX KAITHHAX aprepiii.
Hoeegeno, mo HikoTHHOBA RHCOIOTA imri-
OVE JANATENHA eHNOTENIN MITXOM SHM-
WeHHA yTeOpeHHA ADK i macTynHOro
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oxncuaerns JITTHIN, a taxko: Opogyeiii
OHTOKIHIE, KAXOMOBHX eTanis aTeporeHe:
ay [7]. BupueHHA MeXaHiaMy POIBHTEY
pasofuuaTanil omig wac npuioMy HiKOTH-
HOBOL HKHCAOTH NOKAZAMNG, [0 BOHA CTH-
MYyJI0e CHHTe3 mpocrarmaugumis D, 1 B,
B emTemianbHEY wmiTHHax JIladgrepragca
uyepes penentop PR109A, AxkHA cmonyde-
Huil & G-6iakom [8].

Bumeananauene BiIEpHBAE Nepele-
THEH OLIbID IWHPOKOrO BHEOPHCTAHHA
AlkapehbEUX NpeNapaTie Ha ocmoBl miko-
THHOBOI KHCAOTH AAA JikyBaEHA I Dpo-
dimarTurn CC3. Ocofamusy ysBary BHe-
HHX NDHBEDTAKTE HOBI KOMIIeKCHL cOo-
JIYKH Tepmaninn 3 OlomirasgammM, 0o
pigpianamoTeca OararopexkTopHicTio (hap-
marogorivsol gil Ta HHALKOID TOKCHYHIC-
o [9, 10]. Ile Tecpernure 0Gr'pyHTOBYE
AOMiAEHICTE EKCOEPHMEHTAIRHOID MOCITi-
IMeHHA HOBOI KOMINeKECHOI CHOOIVEH
repMaHin 3 HIKOTHHOBOK KHCAOTOH 38
VMOB MOAeJBAHAA XpoHidmol cepmesBol
HEOCTATHOCTI.

Mema docaifdenns — BUDYNTH 3MIHH
SHPHOKHOJIOTHOTO CEIAAY Jininis kapaio-
mMiomETIE TA TenaTOLHTIE ¥V IMypie 3
MOJeNNK XpOoHiYHOI ceplenol HeZOCTAT-
HOCTI TA OMIHHTH ePEeKTHEHICTE IXHBOL
woperoil sa JONOMOTON TPeTAPATY HiKo-
THHOBOL KHCIOTH TA HOBDL HOMIJIEKCHOL
COOAVEM repmadin 3 HiIKOTHHOBOI KHe-
noron (MITY-1).

Marepianu Tta merogn. Jocaigmensd
npoBOAMAN Ha {‘:TETER[‘BDiJ‘HK mypax-
camiax macow 180-220 r. Horanasp aa
TRApMHAMKM (BHKAYAWYH eBTaHazino)
agificnmoBAaTH asrigao iz JapeKTHBOR
Esponeficexoro Cowpay 2019/10/63 EU
npo 3aXHeT XpefeTHEX TEBEDHH, IO
BHKODHCTORYIOTRCH SNA EeKCOepHMeH-
TANTEEHX Ta IHIINX HAVKOBMX mined
[11], i siamesigno go 3axoRy ¥Yxpainm
M 3447-IV «IIpo zaxmecr TBapmH Bij
soperoxoro nosonxenads [12]. Trapur
VIDHMYRAAH HA 3pHYalnoMy sbamasco-
BAHOMY XapuoBoMy pauioni ta sinsnoMy
focTynoi OO0 BOSH B YMOBAX BiBapiwn
HapjosanesHoro MegHYHOTO YHiBepoHTE-
ry imeni 0. 0. BoroMonrma.

¥ mocmigax OyaH  BHEOpHCTAHL
poxcopybinme-KMIT vy dopui aiodinizo-
BAHOTO DOPOIIEY A48 OPHTOTYEAHAS DO3-
qyuHY AaA in‘exuiit mo 0,01 r (HpobEHE
BAT e«Kuipmegnpenmapats», Vrpaima),

HIKOTHHOBA KHCI0TA (HiannH), NOPOLIOK
kpucraniaamilt (cyBeranuia) (EmpobARk
Aarti Drugs Ltd, Imnmia) Ta xomnaenc
HiKOTHHOBOI KHCIOTH 3 TepManicM (mabo-
paropuuit mudpp MITV-1), ymepme cun-
TezopaHER v mabBopaTopil madenpn
aaradeR0i Ximil Ta momimepir Ogeceroro
HAIIIOHATRHOID  YVHiBepeouTeTy  iMeHl
L I. Meunnroga.

Trapre MeTogoM BHOagkoBOl BHOIpEH
f6yno posmogineno ma 4 rpynm mo 10
TEApHMH ¥ KOHil: 1 rpynma — TRapwnH,
AKHM IMOTHMHA TpoTaroM 5 Tmoxmis
BHYTPimMELOM f30B0 BBOogEaE 0,9 %
NaCl (komTpoas); 2 rpyma — TBRADHHH,
AKHM O THMHIE BREOAHIN BEHYVTPIINHEO-
M 'Az0BE0 goKcopyOimHH 3 PO3PAXVHEY O
Mr/ED/THRAEHE (eHCTepHMeNTAILEA
XpoHiuyHa cepueBa EegoctarHicTe (XCH)
[13]); 3 rpyna — TBapHHM, AK] NPOTATOM
5 THmHIE OTPUMYBAIH BHYTpiIELO-
M’ Az0BR0 GoKcopvOInME Ha TIL BEYTpi-
HBOOUEPEEMHHOMN BREJEHHA HiKOTHHO-
pol KHcimorm B go3i 10 mmr/er/ieHs
(uikoruHOoBa KMenoTa); 4 rpyma — Tea-
pHEE, #Aki oporaroMm 5 THMHIE oTDHMY-
BAJH BEYTPIUHEBOM #3080 LoEKcopvOinue
Ha 1Al BHYTPIIHBOOMEDEBRHHHOTO BBE-
JeRHA KOMIOAEKECY TEPMAHIK 3 HIKOTH-
mosom  kuceroror (MIPY-1) v  moai
10 mr/mr/zent. TeRapur JeramiTyBann
mig merkms  edipHEMM  HAPKO3IOM 3
HACTYOHOK eECTHpNANick cepua Ta
MediHKH.

Tazoxpomamozpadinie BuUIHAYEHNA
HE ainidie y mranunax. Hapamey Tea-
HHHE Kinskicto 0,3-0,5 r nomimgann B
roMOTeHiZATOp, ONEUEAHMI TOMOTEeHAT
NEPEHOCHIN B MipEy npobipxy of’eMom
10 mn iz npuTepToRn NpodKOKD TA IANHBRA-
AH  XaopodopM-MeTAHOTORO CYMITIIID
(5 ma v cniepigromensi 2 : 1) (#a ocmosi
mMeTony Porua) 1 BHTPHMYEALR MIPOTATOM
30 xe v xonopunsHARY [14]). [ra wpamo-
ro posnoginy das gogapane 1 ma gBers-
apoeadol poau. dani ninmerwxow [lacTepa
BiAOHpAAH HHMEHID XaopodopMEyY dasy.
Jna moeaol pearmil eran  excTpakmii
noeETcpioBamn  ABiui. 06'egmani xaopo-
thopMHE]L EKCTPAKTH HEOHUEHTDYBAIH BHIA-
pOBYBAHHAM X0 of’eMmy ommiel kpanmi mix
CTPYMeHeM TazonogifHoTo a30Ty 3a TeM-
neparypr 45 'C ma pogamifl Gami. o
cyXoro ocany mimigie gogasanm 5 nex 1 %%
posanay H,80, y meranoni ra nepenocu-
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JH PO3UHH ¥ CKIAHY AMOYIY EMHICTH
10 mn. Tlicna sanamBanHA aMOyIH OPO-
BOZHIH TifipoJia Ta MeTHIVBAHHA (Ha
ocHoBl merogy Cunakxa) v repmocrari sa
85 'C mporarom 20 xe [15]. Excrpakuino
MeTHAboBaHHX MK nposogwmn aeivi rex-
caH-edipao cyMimmo (y coiesigHOmeHs-
mi 1:1) y kinexoeri § Ma. as posmominy
das gogasann 1 mn awcTHALCBAHO] BOAH.
Bepxaw dasy pigbnpans minetxomn Ilac-
Tepa. Of'epnani excTpARTH BEOAPIOBATH
Jocyxa B noToui rasomofiGHoro asory sa
45 'C ma momauift Bani. Cyxwit ocag pos-
4YHHATH B 40-50 MKA umcTOr0 rexcaHy Ta
BHOCHAW ¥V BHOAPIOBAY Xpomarcorpada B
Eimexocti 5 men. lasoxpomaTorpadiummii
anania cuerrpa MK ninmigis spifcmonams
HA razopoMy xpomatorpadi «llper-500s
(Pocis) 8 monyM’ ano-ionizanifinum nerer-
TOPOM B izoTepMigHOMY pestumi aa TAREX
YMOB: CKJAAHA KOAoHHA (poaMipoM 3 M x
0.3 cm), sanosrera dasomw 5 % momiern-
AeHrTIKOAN CYKUHMHATY HA XpPOMATOHL
N-AW-HMDS (aepmuericrs — 0,125-
0,160 wmm), TemDeparypa KOJNOHEH —
+180 'C, TemmepaTypa BHOapIOBAYA —
+250 'C, BmTpaT® A30TY TA BOEHID —
35 ma/xe, nosirpa — 200 ma/xs, meRg-
RicTe giarpammoi cTpiukm - 240 wmm/
rog, 9yTaHeicrs mramn — 107%A, of’enm
npobu, Aky BHOCHAM — 5 MKJN, TpHERA-
mieTs aHaaisy — 30 xe. Inesrudikyeann
KK sa mikaMu Ha rasosiif XpoMarorpa-
mi, mopieHOOYE Yac [X VIpPHMAaHHS 2
YACOM YTPHMAHHA NiKIE CTAHOJADTHHX
YHCTHX PEYORWH 3 BigoMHEM SKicHHM Ta
rinrkicHuM cxanagom. Kinerichy oninxy
cnexTpa MK mpoeonmau metogom HOp-
MYBAHHA ILAOWHE TiKiE MeTHIALOBAEHX
noxignex MK Ta swomawann Ixuii
exaal y sigcorrax. Ioxubxa cranoepnna
+ 10 %,

¥ coewrpi JKK nioigin xapriomionnTin
Ta TenaTonuTis Gyno igestudixonaso 9
sHattindopmatueaimmx HK: is pux aipue-
raHosa C,,.,, menrogeranosa C,, ., nais-
mitiHOBA C,. ., Maprapusosa C,, ., cTea-
pumopa C,, ., mp cenagaoTe cymy HIKE,
a rakom oneimosa C,p,, mimonesa C..,
JiHOIeHORA C,u.5» #DaximoEoBa Copigv 100
crnanawte rpyny HHMKE. Jlisoneea
Cig.g» MHONeHOBA C, ., Apaxinososa C,,,
HE BxogaTs ¥ cyMy TomiHeHACHUEHHX
wupanx kucaor ([IHIKK) | euanauamwTe-
CA 4K He3aMiHHIL.

OrpuMani peayARTATH HDEICTARNEHO ¥
BHTIALL cepegusoapAdMersunoro (M) i
crangapTHol noxubkm (m), 3 ypaxymaH-
uaAM RinekicEol snbipkw (n). Orpumani
peayarTaTH  ofpobiaam 3a  gounoMorom
U-wpurepirno  Biakoxcona-Manua-¥itui
[16]. Bigminwoeri esamanm goctrosipmm-
mMH npu P < 0,05.

Peayarrat Ta ix ofronopenns. ¥ xap-
glomuTax i reNAaTOLMTAX TEAPWH igenTH-
(dirkosano ogui # T cami smmi K, mo
BigpisHAKTECE Mim cobol TiibER cBOIM
pimmem aane:xHo Big Giomorivmore of’exra.
IIpr mopiBNAHHI KOHTDOABHHX TOKASHN-
KiE MHPHOKHCAOTHOTO CKASMY Jimigin
EapIionATiE i renaToOnMTIiE BHARNEHO pis-
ML ¥y coissigmomenni HIKK, HHEKRK
ta ITHKK. las xapgionuTie ra renato-
uuTiE KOWTPOARHOI rpYynDH XApakTepHAa
Migemness HeEACHIeHICTs (Maiizxe 60 %)
38 PAXVHOK apaxigoHomol Ta jAisomemol
K. Pigenr ITHHK cxragae wmaiime
50 % mip yeiel xiapkocTi Brmmx K.

Ilposeaeni goenifgmen s noxkasanw, Mo
B HIypie 3 ekenepumentantion XCH coo-
crepirandca 3HAYHI 3MiEn mBEpHoRHeNOT-
HOTO CHaagy mimigin ¥ Teasusi cepua
(rabn. 1). BeranoBmemEo CTATHCTHYHG
AocTOBIpHE ~ aMeRmeHHA cyumE [THHEE
mimigie kapiionuTis DepeBaMiHO 34 paxy-
HOK SHHMREHHA BMIicTy apaxigomoeoi Ta
dinoneeol JKK. Cyma HHK socrosipmo
He IMIHHMTAcA NOPIEEAHO 3 KOHTDOJAEM.
HaromicTs pinens oneinosol xucaotn Gye
y 1.0 pasy Bummii, HiE V¥V KOHTpOIBRHIHE
rpymi. Cepen amia v cunexrpi HHE caig
BiMITHTH SpPOCTAHHS BMICTY NAABMITH-
Hosol kmcmorH. Ili smiam me mimofpaau-
awcA Ba cymi HIEKE: (44,1 = 1,5) %
mpotn (40,6 = 1,6) % y xomwrpomi. Taxmm
YHHOM, A0KCOpPYDILHH BOANHYE HA BMieT
IHKK, mo nor'asanc s axTHBAILIEK
peakriill nepexucHOrD ORMCHeHHS Jimigie
(ITOJT) ¥ mniTHHAX, 3MEHITeNHAM cTiii-
rocTi MemOpan, Ginem gerkum pyHaynan-
HAM KAITHE 2a Al nomyomsyounx dax-
TOPIE.

Brnmms poxcopyfinpny Ha coexrp JRE
mimimie renaTouuTis GyE He TAKMHE BApAe-
HEH, K ¥ kKapaioumrax mypis. Cymm
HKE, HHMEK i THMKK rdoigis renaroim-
Tie TBapus iz 2 rpynm poerosipHEo He ami-
HHIHCA DODIBHAHD 3 KOHTpoJeM (Tafn. 2).

¥YeeleHHa joxcopyGInWEY ma domi
HiKOTHHOBOI KHCHOTH JAOCTOBipHO mHe

T0
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Tatmeoa 1

Rupnokucaomuull cxnad sinidie kapdiomioyumis Wypie 3 excnepu MERMALEHONW
XponiuRGIo cepUesom HedOCTRAMBICIO Ma 30 SNALGY HIKOMUROSOT KUCIOMU
ma KOMILACKCY ZEPMARID 3 HiKoMuroaon Kuciomow, 9% (M 2 m; n = 10)

2 rpyna 4 rpyna
HupHa kmcnoTa Lrpyma Hpqurup Hiior'f:::na I{.DMI."IJ'I‘EKC rERMa-
Koxtpons l.‘.EpI.I.EBE.l PO HitD 3 HIKOTMHOBOK
HEOOCTATHICTE KMCNOTOD

MipucTunosa G, 2,80+0,30 3,40 0,50 3:20 £0.30 B
Nexroaexkanosa C,.,| 0,90+0,10 0,702 0,10 [1.302010"] 0,600, 10%"**
ManemiTwiopa C ., | 21,90£1,00| 2550+ 1,00° | 24,40+1,00 | 20,80 1,00*%***
Maprapunosa C,. 0,20+0,05 0,30+ 0,05 0,20 0,05 0,10+0,05**
CreapwHosa C, 14,80+1,00| 14,20+ 1,00 |16,40+1,00* 14 B0+ 1,00
Oneinosa G, , 990+0,70 | 14,70+1,00* [10,50+0,80**| 9.40:0,60°"
Ninonesa C, ;5 13,80 £1,00( 10,80£0,70* | 12,40 1,00** | 16,80 £ 1,00*/**/***
finonenosa C,, . 0,20+ 0,05 0,30 £ 0,05 0,20+ 0,05 010+ 9101 ik e
Apaxiponosa C ., |3550+1,30| 30,10+1,10* | 31,50£1,00 | 3580= 130"
L HXK 40,60 +0,60 | 44,10+ 1,50 45,601,300 | 37,9 0z 1,80"****
¥ HHXK 50,40 £ 1,60 | 5590+ 1,50 54,50+ 1,30 62,10 +1,80**~
= MHAK 4950 £ 1,30 | 41,20 1,30" 44,10 1,20 | 52,70+ 1,60

Hpumimua. Tym i 8 maba. 22 *eipogidnicmy sidrocng wonmposn (P < 008 ),

Frgipozidnicme siduocio 2 gpyne (P < 0.05), #aiposiduicmy sldnocwo 3 epymu (P < 0,05 ),

3 HOHTpOIEM. ¥ THEAHHHI Miokapaa
BMICT cTEApHMHOBOI KHCAOTH BHpic y 1,2
PR3y, & NankEMITHHOBOI KHCIOTH CTATHC-

THYHO gocTobBipuo we sigpisaasca Bin (
NOKAZHHEKIR PPYNH TRADWH 3 eXCHEepH-
merTarsnomw XCH (rabn. 1). Bmian

sonuayaoc Ha cymu HAEE, HHEE i
[MHHK nininie miokapma 8 mypis. Caxig
JAHAYHTH MiIBHIIEHHA BMIiCTY HAacHuYe-
Hol nedragexaropol MK nopinnano o
TPYOOID TOAPHH 3 eCcHepHMEeHTANLHOW
XCH y 1,8 pazy i 8 1,4 paay mopinaano

Tabnwms 2

Alupnokucromuuld ckaad rinidis zenamoyumis WYPie 3 ERCALPUMERMALELON
XPORISNOD CEPYELE0I0 HEJOCTRAMNEICTIN a4 30 SRAUSY RIKOMUENOGOL KUCIOML
ma KoMRAeKCY 2epManin 2 nixomunosonw suciomorn, % (M %= m; n = 10)

2 rpyna 4r
1 rpyna xpoTir-iHa .3 Pt Kwnna::n r:pua-
MupHa kMcnoTa HikoTwHosa | . 2
KoxuTpons Wpl.l.iﬂ!i.! RN HiKD 3 HIKOTHHOBOKD
HEOOCTATHICTL KHCNOTOK

Mipwctunosa C,, 1,30 £0,30 1,10+ 0,30 |2,20+0,30** 0,80 =0, 10*/***
MenTopexanosa C,., | 0,202 0,05 0,30 + 0,05 0,20 0,05 | 0,60%0,10%**/=*
Nansmitwioea C ., |23,00+1,00] 2540110 | 28,10+ 1,30 23,60 £ 1,00
Maprapwosa C 0,10 £0,05 0,40+ 0,05* | 0,30+ 0,05* 0,50 £ 0,10*/***
Creapwnosa Gy 1430+ 1,00 14,20x1,00 | 12,60%=1,00 11,80 £ 1,00*%/**
Oneinosa G, 800050 | 840=0,70 | 3,30 0,70" | 6,50+ 0,560% " */***
Ninonesa C . 840070 10,00 1,00 8,40%0,70 940+ 0,70
NivonsHosa C,, . 0,10+ 0,05 0,20+0,05 | 0,30+0,05* | 0,50 0,10 */+*=
ApaxinoHosa C 20:4 4460+ 1,50 40,0021,30 |38,8021,30" | 46,30+ 1,30 /**
= HAKEK 35890+1,80| 41402130 |43,50+1,60 37,30 % 1,60
¥ HHMKEK 61,10+ 1,80 '58,60+1,30 | 56,50%1,60 62,70 £ 1,60
¥ NHXK 53,10+ 1,60 S020+1,30 | 47,20+1,50 56,20 £ 150
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BMIiCcTY Jochifienux B pofori HHIEEK
HOCHA® piladocnpAMOBAHWI XaparTep.
¥micr onelHoBOl KHCIOTH GMEHIOHECH B
1,4 pasy, nigonesol kmcaoTH BHpic ¥
1,2 paay, a aisonernosol Ta apaxigono-
BOl KHCIOT CTATHCTHYHO JOCTOBIpHO He
AMIHHMBCA NOPIBHAHO 3 NOKASHHKAMM
Teapur 2 rpynw (rabGn. 1).

¥ renaTooMTax TBApHH iz 3 rpyom, AR
i v kapaioguTax, cymun HIKEK, HHMEK i
IMTHHEK npocrosipHe He amiHHAHcA. ¥
nediEmni EBMicT MipHCTHHOBOI KHCIOTH
nigpumysasca 8 2 pazm: (2,2 £ 0,3) %
npota (1,1 = 0,3) % y 2 rpyni, Toai Ak ¥
rtaaEHEi mioxapga ewmict miei HEE ne
3MIHHBCH.

MIT¥-1 2a yMOB eHKCIEeDHMEHTAABHOL
XCH y mypie cupasnae GLILID BHpAIKEHY
pio #Ha KK exaan ninigis kapaioowris i
TEMATONHTIE MOPiEHAHO 3 HIKOTHHOBOK
kxcaoror. Cyma HIHK v mapzionmwurtax
AOCTORIpHD SMEBHINMAACA DOPIBHAHO 3
nokasHuKaMu TeapEE 2 1 3 rpyn (Tabm.
1). Pirens y wapgionurax i renaronurTax
mipucTHHOEDD TA nameMiTEmoRol HIKEK
nocrosipHo Ove HMM#ue, HiM V TBADHH i3
3 rpyn#. Cyma [THIEE v kapriomionaTax
i remaTomATax JoCToORipHo s0lnLmIATACA
NopiBHAHO 3 NOKA3HHKAMH TeBapHH iz 3
TPYOH. ¥ TemaTOOUTAX CTATHCTHYHO
OOCTOBIpHO BMpic yMicT XiHomeHoBOL TA
apaxigonopoi JHK mopismamo 3 moxasnmn-
kamy TBapaE 3 2 1 3 rpyo. ¥V TranEni
miokapaa cyma HHEKE cranosure (37,9 =
1,8) %, HIOEE - (62,1 = 1,8) %,
IIHAKK — (52,7 + 1,6) %, oo cTaTHCTHY-
HO ZocTOBipHO He BigpizmgeTeca Bim mo-
KAasHHKiR KoHTpONRHMX Teapuu: (40,6 =
1,6) %, (59.4 £ 1,6) % i (49.5+1,3) %
signosigro. ¥ meuismi craTmermuEo
IOCTOBIpHO He BigpiaHammes cyma HIKK —
(37,3 = 1,6) %, HHIKK — (62,7 = 1,6) %
i THXEK - (56,2 = 1,8) % six xoRETPONE-
"ol rpynu (38,0 = 1,8) %, (61,1 = 1,8) %
i (53,1 £+ 1,6) % migmominmo.

KapgioTokcHuHy il aETpAal¥KIiHOBO-
ro aATHOIOTHEA JoxcopyOilMHY OB H-
aywoTk 3 inTencndiraniew peaxuii TIOJ
¥ KIiTHHAX, HACHIZKOM SKOTO € gedimmt
IIHHKK, roaioBENM 4HHOM apaxigoHobBoi
K. Awrueauia ginoaizy aa yMos oxcH-
JATHEHOTO CTPeCY JeKHTE B OCHOBI Mexa-
Hizmy afinemeHHs BiAHOCHOTO pDiBHA
mipueTHHoBOl, maneMiTEHOBOL TA omeimo-
Bol KMCAOT ¥ KapAlonHTax IIVPIE 3 ecmoe-

puMenTanrsHon XCH. HIKK dopMyiors v
memOpani MoRamBHI JoMeHH W HecmemH-
thigni KAHATH, YEpe3 AKI TWOMHHAETHCA
NACHEHA JH(yslA ogHO- 1 ABOBATEHTHHX
KaTioHIE 38 rpaficeHTOM KOHIEHTpamii: y
EJITHHY HAJTHINKOBO HAGXOGHTE HATPIR
i Kaneii, a iz KIITHEE BHXOIHTE KATIN
i marmiin. ¥ BiANoRiAER HOMNEHCATODHO
gpocrae akTHEEHicTE Na', K'- ATdwagu,
Ca?*-ATdase Ta cHHTEs B KiiTnmHax
ronecteprny [17]). JIucbananc wkationis
TPHIBOAATE A0 HaDyXaneEA KIITHH, 30iTE-
menaa of'emy, BHcOKOl OCMOISPHOCTL
HMTOIONK 1, THM CAMMM, SATPDHMEH BOAM
B KJIi'[".E'H.EI, M HETATHEHD IOIHAYACTRCH
Ha 1 dwHEWoHaneHOMY cradi. el opo-
Mec YCRIAIHIETECH TOPYITeHHAM CHHTE-
3y MAimigHEX BaI0AKTHEHHMX MefiaTopis
BHACNINOK 3HMMEHHA CHHTesY apaxigoHo-
B0l KHCIOTH i3 momepenHHEa omeiHoBOL
EHCIOTH.

Ilpopegerni AochAlfpMeHHA DOKA3AAM
eppaxesnil snnas MITW-1 Ha smupHOKHC-
noTHAN cnerTp Aimigie v TRaEHED Miokap-
JA TA DEUiHKH IIYPIiE 3 eKCOePHMEHTATE-
wow XCH. Ha mamy xymey, MITY-1 ops-
FBOIATE A0 BigHoRmeHEA cEmagy JHKE
minigie KapIioMionmHTIE IEABIAKH NpIMif
ARTHPAAMEATERIH il, AKA NPHAROIHTE 0
annmennda yreopenna APHE, a Takos npo-
TEKTOPHOMY BIHMEY HA SHSHMH, SalesHi
Big HAJID-H, mo 6epyTs y4acTs ¥ POHp-
EVAWBAHE] BHYTPIMIHBOKIITHHHOIO OVAY
rayrariory [18].

Opnn iz MexaHiZMIBE peanisanii BIIHBY
snikorurosol KucroTH Ha cxaan KK mini-
AiB EapJionmMTiE Ta TENATOOHTIE Ha hoHi
porcopvoinue-ingyroeanol XCH y mypie
MOEINBO TOR'A3aAWE iz Gi-Gimok-
ONDCEPEAKOBAHNM IHTIGYBAHHAM AKTHE-
HOCTI AajeHinATHWMEKEAA3H, SHHMEHHAM
cHHTeay NAM®, mo B NogAIBIIOMY Bigo-
fpamacTeca HA akTEBHocTi oAMD-
sanemxnol nporelaxinasu A, doedopmo-
BAHHI TOPMOH-9YTAHEOD JTiNAZH TA OKHC-
HenHi TT.

Beramoeneanit darkr eoamey MITV-1
Ha cknan KK minigie y TeaEmHI Mioxap-
AR TA TETIHKH IOVPIE 3 ECNEPHMEHTATE-
How XCH € migcTagom A0A ODOZANBIIOTG
moenigaenns mexanizmis gil MITV-1 aa
YMOB HoRcopyDimHR-iEAVEORAROT Rapmio-
MiomaTii 3 MORIBEOK HEePCTEKTHBOK
BHEYEHHA HOTO K JiKAPCHKOTO 3acoly 3
HApPAIONPOTERTOPHOK AKTHEHICTHD.

T2
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BucHoekn

1. 3a ymor excnepumenTansinol XCH
SHAPHOKHCIOTHRH CRIAT minigis ¥ Tka-
HHHI MioKapAa B IIyPiE XAPAKTEPHIVETh-
cA IMEHIIEHHAM HeHACWYEHOCTI 3a paxy-
HOK SHHKEOHA BMIcTy apaxigoHosol Ta
ginoaesol K. Ilopyienns cnoiseigHo-
mwenaa HACK ra HHHEEK y meanmumi
NewimKH mWypie 3 AoxcopyOinHHE-IHAVEO-
BaHow XCH He BHABIEHO.

TEapuHAaM 3 gokcopybinuromoin XCH me
BILUIMBAJI0 HA MPOTeHTHE CHiBERiIHOINEHEA
HEEK i HHAREAITHRE rinigis xapaio-
uuTie-i remaTonETie ¥ oypis.

3. Veegennsa KoMOnexcy repuasino 3
HIKOTHHOBROID KAcToToN (nabopaTopHMil
mudp MITV-1) sa yMoB eKCOepPHMEHTAIL-
ol gokcopyiinMe-iEAVKORaHO] RapaioMio-
naTil OpHIROARTE A0 BiAHOBIEHHA CEIATY
MK ninigie y TRanwri wiorapaa Ta
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I. B. Hixenxoecska, B. IT. Hapoxa, 0. B. Kyanweuyoea, T. C. Bproariva,

i. H. Celigprynnina, 0. E. Mapuwhko, 0. A, YeGaHeHko

BrnMe HiKOTMHOBOT KMCNOTH Ta KOMNNEKCY FEPMaHiio 3 HIKOTHHOBOIO KMCNOTOH
{MITY-1) Ha mmpHokncnoTHMI cknag ninigie kapaiomiouwTie | renaTouuTie wWypis
3 MOJEenno XpoHiYHOT CepLesol HeOCTaTHOCTI

Mera AocrimmeHHS — BWESUTI 3MIHK XMPHOKMCNOTHONO CRNALY Ninigis kapaioMioumTie | renatowuTis
¥ Wypis 3 MOOENND XPOHMHOI CEPLEB0T HEAOCTATHOCTI Ta OWHWTH edexTUBHICTE TxHe0l kopakuli 3a
AONOMOron NPENapaTy HIKOTMHOBOT KMCAOTH Ta HOBDT KOMNAEKCHOT CNONYKKA MEpManino 3 HIKOTHHOBOKY
wncnoTom (MIFY-1).

Locnimm NpOBOMHMNM HA LLYPEX 3 MOGENIK XPOHINHDT CEPLEB0T HeaocTarHOCTI (MCH), wo cnpu4mHesa
TOKCHYHOK S0 aHTRAUMKNIHOBOTO aHTulioTika AokcopyDilpHy. Fk NpOTEKTOPM LMTOTOKCMYHOT il
AokcopyGinmHy Gynm BHEODMCTEH HKOTMHOBE KMCNOTA TH KOMNIEKCHE CNONYKE MEPMaHID 3 HIKOTMHOBOK
icnoTow (nafopatopusi wudp MIFY-1). DapmakonorivHwd eDexT HIKOTMHOBOT KMCNOTH @ HOBOI
KOORAMHILIAHOT GOy reptanio 3 HkoTMHOBOK kuonoToe (MIFY-1) ouiHDBENK 38 NOKE3HWKAMK CNEKTpa
HACGHHEHAX | HEHSCHHEHAX MMPHICKACNOT (KK ) y KapioMIouMTax | FeNaToUMTaY 38 YMOB BXCNEDHMEHTANLHOT
KCH. ¥YMICT HUMPHMY KEMGAOT ¥ TKEHWHI MIDEAIE TH NE4IHKM BU3HAYENH METON0M 30801 XPOMaTOrpadil,

BocradoBneHo, WO 33 yMOB ekChnepriMedTansdol XCH %UpHOKWCROTHMA CKNaA Ningie y TEaHWHI
MioKapaa Wyl ¥apakTepuIyBaECA AMOHLLEHHAM [KHBLOT HEHACKHUYEHOCTI 38 PaXYHOK IHUKEHHA BMICTY
apaxinoHoRoi Ta ninonesc ¥UpHKX kucnoT (KK). NMopyweHHA cniBBiGHOWEHHA HACHYEHME TA HEHAGHYES -
HHX XK y renatouurTax Wwypie 3 gokcopybiuMH-iHoykosaHow XCH He BUABRNEHD. YEenoHHA Ha dowl
AOKCOPYDILAHY HIKOTHHOBOT KMCNOTH HE BNMUMBRE HA NPOWSHTHE CHBEIQHOWEHHA HACKHYeHK KK | cymi
HEHACHMEHMX Ta NONIHEHACHYEHWE XK ¥ TKaHWHI MIOKEDOA T4 NEYIHKA WYDIE. YBEOBHHA KOMONEKCY
FEPMAaHIID 3 HIKOTHHOBD KUoenoTo MITY-1 3a ymos gorcopyDilMH-IHOYKOBAHOT KapmioMionaTii Npu-
3B0OMTE 0O BIOHOENEHHA cknany XK y kapoiomiounTax Ta renarountax wypie. OTpusani oadi celoyath
NPO 3HAYHY HOpManizawin cenany KK y kapaiomiouMTax | renartouWTas nig Qs HOBoT KooPOWHALWIRAHOT
CIOMYKA MepraHiao 3 HIKOTUHOROK KMCoTon (MIFY-1), v TOR 4ac fx BReIEHHS HIKOTUHOBOT EMCNOTA HE
BMAXBAND HA NPOUEHTHE CRIBBLOHOWEHHR NINIGIE ¥ TKAHWHI CEPUA Ta NeYiHkKA TEapMH 3 Modenno XCH.
OTpHMMaHI B EKCNEDMMEHTI PESYNETATH € CCHOBOK AN NOOANBLOND ACCHIKEHHA MexaHiaMy O HoBoi
KOODEMHALWIAHCT CNOMYKK FrepMaHiD 3 HIKOTHHOBOK KMCNOTOK.

Kmiowosi cnosa; nikothnosa kwcnota, MIFY-1, nackyeni T8 HeHECHYEHT XWDHT KMCAOTH, XPoHiYHE
CEPL283 HeQOCTATHICTSE, JOKCOoDYEILH

H. B. Huxenkoeckas, B. 1. Hapoxa, E. B. Kyaweuosa, T, C. Bpooaruna,

H. U. Cedgpynnuna, E. 3. Mapywnnro, E. A. YebGanenko

BnuaHWe HUKOTMHOBOMN KMCNOTEl M KOMNAEKCA repMaHnA ¢ HUKOTUHOBOH

kncnoToi (MWIY-1) Ha WMPHOKMCAOTHBIA COCTAB NMNKO0E KAPDAWOMKMOLMTOR M

renaTouMTOR KPLIC C MOAENLID XPOHWYECKDA CepaeYHoi HEAOCTaTOYHOCTH

Lens MoonaqoBania ~ WIYYMTE HIMEHEHWA XMDHOKMCIOTHOMD COCTARa NWNWL0E KADOWOMHOLWTOR ¥
FENATOUMTOR Y KPBIC C MOGENHI0 XPOHWYECKOR CepOeYHol HEADCTATOMHOCTH M OLEHHTE 3g-aKTURHOCTE
X KODPEKLUMM C NOMOLWLD NPENapaTa HUKOTHHOBOW KMCNOTH W HOBOMND KOMMNEKCHOrD COS0MHEHMA
FEPMaHKA C HUKOTWHOBOMA kcnoToi (MKTY-1).

OneTs NPOBOAMAK HA KEPLICAX © MOOSNED XPOHNYECKOR CEpaBYHOR HepooTartouHocTr (XCH), ofy-
CROBNEHHOH TOKCMYECKHMM ORHCTEMEM aHTRaUMKNIMHOBOTD aHTHOMOTHKS gokcopybuvumMHa. Kak npoTex-
TOPbL! WWTOTOKCHMYECKOND OefCTBHA A0XCOpYBHUMHA MCNONL3ICEANK NPENARAT HAKOTHHOROH KMCNOTE W
HOBOE KOMIMNEKCHOE COSAMHEHWE MEPMAHMA C HHKOTHHOBOR KMCNOTON {nadbopaTopHmid wkwdp MATY-1).
Dapmakonormieckdid SthdekT OUSHHBANK MO NOKEIATENAM CNEXTPE HACKILEHHED W HEHACHILSHHLIX
RKMPHBLIX KMCnoT (KK} 8 KapouoMWOUWTAX M PENaTOWMTAX B YCNOBMAX IKCNEpMenTansHoi XCH. Copap-
¥AHWE XKWPHLIX KMCAOT B TKAHW MUOKSDIA W NEYEHW ONPELENANK METOO0M rA30B0H XPOMaTOrpadMAe.

YCTaHOBNEHO, YTO B YCNOBWAX MOgenposadni XCH XMpHOKWCAOTHLIA COCTaR NMNMO0E TEAHKM MWUO-
KAPOA XAPAKTEPWIDEANCA YMEHLLIEHWEM WX HEHECHILSHHOCT 38 CYET CHICKEHMA COOBDXAHWA apai-
AOHOBOM W NHMHONEB0R *UPHER KMGN0T, COOTHOWEHWE HACKILEHHNX W HEHACHIWEHHLN XK nnnuoos
renaTouyuToR ¥ KPEIC © A0KCORYBMLMH-MHIYIMPOBAHHOR XCH He Mersnocs, Beeasnwe Ha done nokco-
pYGULMHE HAKOTUHOA0R KMCNOTE HE BIUAET HA NPOUSHTHOE COOTHOWSHWE HACKILISHHBI 3K 1 CyMnG
HEHECHILLEHHED K 1 nonvueHackiueHsx KK B TRAHK MUOKIDAA 1 NeYadK Kpeic. Beaagune komnnex-
Ca MrepMaHiA C HUEOTHMHOBO0M kMenoTol MATY-1 B yCnoauax SKcreprMedTansHOR AokcopyDuuMH-nHny-
UMPOBaHHON KapaMOMUONATHN NPUBONT K BOCCTAHOBNEHWIO COCTAEA KK NMNUAOE KAPAMOMAGLNTOSR M
renarounToR KpeEc. MonyyeHHse JaHHLEs CEMISTaNLCTEVIOT O IHAYTENLHDA HODMENMIELMY CODTaRa
XKE HapoMOMUOLIMTOR M MenaTtouWToR Nof AERCTEMEM HOBOMD KOOPMMHELUMOHHDND COSMHEHMRA MEMME-
HWA © HUEOTHHOBOR KnEnoTof (MWCY-1), & 10 BRaMA k3K BESOBHWME HUKOTUHOBOR KMCNOTH HE BIMAND Ha
NPOUEHTHOS COOTHOLSHWE NWNKA0R B CERALE W NEYEHK XUBOTHLX C MOgenu0 XOH,

MonyYaHHEE B SKCNERUMEHTE PEYNLTATE RRARKDTCA OCHOBAHKEM ANA OANLHERILEND MCCNeN0BaHWA
MEXAHM3ME OERCTEWA HOBOMD KOOPOMHALWOHHOMD COSIMHEHHA MepMaHHA C HMKOTHHOBOR KWCAOTOM.

Kmosvesse cnoBa; HMKOTHHOBAR kneaoTa, METY-1, HaChILUEHHIME M HENSCHLLSHHEIE XHOHLIE
KHCNOTE, CRQAeYHAR HEOCTATONHOC TR, m#ﬂﬂﬂ}ﬂﬂuﬂﬂ
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I. V. Nizhenkovskaya, V. P. Narokha, O. V. Kuznetsova, T. 5. Bryzgina,

I. I. Seifullina, E. E. Martsinko, E. A. Chebanenko

Effects of nicotinic acid and complex of germanium with nicotinic acid (MIGU-1)
on lipid fatty acid composition of cardiomyocytes and hepatocytes in rats with
experimental chronic heart failure

The purpose of this research was to study the changes in the fatty acid composition of cardiomyocytes
and hepatocyles lipids on rats with experimental chronic heart failure and evaluate the effectiveness of its
correction by nicatinic acid and new complex of germanium with nicotinic acid (MIGU-1).

Experiments were carried out on rats with a model of chronic heart failure {CHF) caused by toxic effects
of anthracycline antibictic — doxorubicin. As protectors of the cytotoxic effect of doxorubicin were used the
drug nicotinic acid and a new complex compound of germanium with nicotinic acid {laboratory code
MIGU-1). The pharmacological effects were evaluated in terms of the spectrum of saturated and
unsaturated fatty acids (FA) in cardiomyncytes and hepatocytes of the animals with experimantal heart
failure. The content of fatty acids was determined by gas chromatography mathod.

It has been established that under conditions of experimental CHF lipid fatty acid (FA) composition is
characterized by decrease in unsaturation of lipid composition of rat cardiocyles due to reduction in
arachidonic and linoleic FA levels. Disorders in the ratio of sarated and unsaturated FA lipids of
hepatccytes in rats with doxorubicin-induced CHF were not found. Nicotinic acid administration to
experimental rats with CHF have no influence on percentage ratio of saturated FA and the amount of
unsaturated and polyunsaturated FA in lipids of rat cardiomyocytes and hepatocytes. MIGU-1 injections
lead to recovery of lipid FA of cardiomyoeytes and hepalocytes under conditions of experimental CHF

The data obtained are indicative of a significant normalization of FA in cardiomyocytes and hepatocytes
caused by new coordination compound of germanium with nicotinic acid (MIGU-1), whila nicotinic acid
injections had no influence on percentage ratio of lipids in animal heart and liver. The results obtained in
the experiment are the basis for further studies on the mechanism of action of a new coordination
compound of germanium with nicotinic acid.

Kev words: nicotinic acid, MIGU- 1, saturated and unsafurated fally acids, heart failure, doxorubicin
Hanidwna: 26.01.2015 p.
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