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HanjionanbHui papmalieBTUYHUN YHIBEPCUTET

[HCTUTYT migBULIIeHHSA KBaJipikalii crneniasictiB papmariii
HanjionanbHoro ¢papManeBTUYHOIO YHIBEPCUTETY ™

Bului fep>kxaBHUM HaBYaJIbHUU 3aKJ1a/l YKpaiHU
«ByKOBUHCbKUH Jilep>KaBHUW MeJUYHUH YHIBepCUTET»**

IHIUPKAZIAHHI PUTMHU PO3BUTKY EKCIEPUMEHTAJILHOTI'O
INIAPAIIETAMOJIOBOI'O I'EITATHTY TA BIIVZIMBY I'EIIATOIIPOTEKTOPIB
HA AKTHBHICTb l'lPOOKCH,Z[AHTHO/AHTHOKCH,ZIAHTHHX

I HUTOJIITHYHHUX ITPOLLECIB

OnHUM i3 aKTyaJIbHUX HAaNPSIMKIB Cy4acHOI eKCllepuMeHTa/lbHOI Ta KJIiHiYHOI papMaKosiorii € BU3HAYEHHS 3a/eX-
HOCTi epeKTUBHOCTI Ta TOKCUYHOCTI JIiKiB Bifi 4acy f061 a60 Ce30HY POKY.

MeTa gociaigkeHHs. BcTaHOBUTH 0COGJIMBOCTI IIUPKaliaHHUX PUTMIB Cy4acHUX renaTolpoTeKTOpiB Ha GajlaHC aH-
THUOKCU/IAaHTHO/IPOOKCH/JAHTHUX MPOLECiB Ta aKTUBHICTb IIUTOJII3y 32 YMOB rOCTPOr0 NapaleTaMoJI0BOr0 renaTUTy
y ypiB.

Marepiaiu Ta MeToaHU. [0CcTpUi MapaleTaMoJIOBUH TeNaTUT y LypiB MOJle/II0BaJ/IH ILJIAXOM O/JHOPa30BOr0 BHY TPill-
HbOIJIYHKOBOTO BBe/leHHs MaparneTtamosty (1000 mr/kr) y pankoBuii (09.00), nennuii (15.00), BeuipHniii (21.00) Ta
HiyHu# (03.00) yac. CtaH npouecis [10J1 y renaTouuTax oniHoBaau 3a BMicToM TEK-aktuBHuX npoaykTiB (TEK-AIT);
AO3 - 3a BmicToM BI, aktuBHicTio CO/l Ta KaTasasy B renaTolyTax; LUTOJITUYHUX IPOLECIB — 32 aKTUBHicTIO ANAT
Yy CUpPOBATIi KPOBIi.

Pe3ynbraTH. 3a ¢iziosoriyHUX YMOB y LIypiB BCTAaHOBJIEHUH UPKaZiaHHUH MK aKTUBHOCTI aHTUOKCUIAHTHOI CHC-
TeMH [IeYiHKH y pAaHKOBO-JeHHUH Ta MiHIMaJIbHUM - y Be4ipHbO-HIYHUH Nepio. EkcriepuMeHTa/bHUI napaleTaMo-
JIOBUM renaTUT XapaKTepu3yBaBcsl MiKaMU akTUBaLii LUTOJITUYHUX NpoLeciB BBeuepi (21.00) Ta Bpanyi (09.00):
BiAmoBigHO focToBipHe 3pocTanHs akTuBHOCTI ANAT B 3,3 Ta 2,5 pasu (p<0,05), mo cniBnaziae 3 nikoM 3HMWKEHHS
€H/IOTEHHOT'0 aHTHOKCH/aHTa BifiHOBIeHoro riyTaTioHy (BI') BpaHui B 1,4 pa3su (p<0,05) Ta 3 MiHiMaJIbHUMU LUTO-
JITUYHUMU 3MiHaMu BAeHb (15.00) Ta BHoui (03.00). BcTaHOBJ/IEHO, 1110 HAWBUPA3HIIIKHI BIJIMB HAa MPOOKCHUIAHTHO-
AHTHUOKCUJAHTHI Ta IUTOJITHYHI ponecH ¢iTorenaronporekTop cuiaimapuH («Kapcui») Ta CHHTETUYHHE renaTo-
NPOTEKTOpP «AHTpa/lb» YUHUIN ¥ paHKoBui (09.00) Ta BedipHiii (21.00) nepioau: mo migTBepIKYETHCS 3POCTAHHAM
BMicty BI' B 1,2 pasu (p<0,05) Ta 3HmkeHHsM akTUBHOCTI AJIAT B 1,2-1,5 pasu (p<0,05) 1010 TBapuH i3 renaTuToM
Ha T Aiil cuniMapuny Ta 3poctanHsaM aktuBHocTi CO/l B 1,2 pasu (p<0,05); nigumenuam smicty BI' B 1,3 ta 1,4 pa3u
Ta 3HWKeHHAM akTUBHOCTI ANAT B 1,3-1,5 pasu (p<0,05) nij BnsinBoM aHTpaso. Aprininy riaytamat («[yTaprin») Ha
TJIi NapaleTaMo/I0BOro renaTUTy HallBUpasHille MiJBUILyBaB aKTUBHICTb aHTUOKCHUJAHTHOI CUCTEMU Ta NPUTHIYY-
BaB LUTOJITHYHI pouecH BAeHb (15.00) Ta BHoui (03.00): 36inbwenHs Bmicty BI' B 1,4 pasu (p<0,05) Ta 3HMKeHHSA
aktuBHOCTi AnAT B 1,2-1,3 pasu (p<0,05) BignosizHo.

BucHOBKM. BcTaHOBJIeHI IMpKaZiiaHHI pUTMH MaKCUMaJIbHOI BUpaXeHOCTi mapanetramosioBoro renatuty (o 21.00
Ta 09.00) fouisbHO BpaxoByBaTH B eKCIIepUMEeHTabHIN Gpapmakosiorii npu BiATBOpeHHI 1jiei Mogei YKo KeHHSA
NnevyiHKU. AHTUOKCUAHTHA Ta aHTULMTOJITUYHA /il CUJiMapuHYy Ta aHTPaJIl0 MaKCUMaJIbHO BUABJISETHCA Y PaHKO-
BUI Ta BedipHill mepioJ, a apriHiHy IIyTamMaTy — BJleHb Ta BHOYi. BcTaHOBJIeH]I XpoHOdapMakoJioTidyHi 0cOBJIUBOCTI
BIJINBY 0CJTi/KYBAHUX FeNaTONPOTEKTOPIB HA aHTHOKCH/IAHTHO /TPOOKCHJAHTHI Ta UTOJIITUYHI IPOIECH JJOLi/b-
HO BpaxOBYBaTH IIPY BUKOPUCTaHHI IX fIK pedpepeHTHUX NPU AOK/JIiHIYHOMY BUBYEHHI TepCIeKTUBHUX reNaToNnpoTeK-
TOPIB Ta NpPU MPOBeIeHHI 0JJA/IBIINX XPOHOPAPMAKOJIOTIYHUX JOC/i/XKEHb LIMX ITpenapaTis.

Karouoei ci06a: nypkajiiaHHi pUTMH; TenaToNpPOTEKTOPY; TapaleTaMoJIOBUM TellaTUT; CUJIiMapuH; aHTpaJ/lb; KapCUJI;
apriHiHy riyTamat
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National University of Pharmacy
Institute of Qualification Improvement for Pharmacists of the National University of Pharmacy*
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Circadian developmental rhythms of the experimental paracetamol hepatitis and the effect
of hepatoprotectors on the activity of pro-oxidative / antioxidant and cytolytic processes

One of the current trends in modern experimental and clinical pharmacology is determination of the dependence of the
effectiveness and toxicity of drugs on the time of day or season of the year.

Aim. To determine the characteristics of circadian rhythms of modern hepatoprotectors on the balance of antioxidant /
prooxidant processes and the activity of cytolysis under conditions of acute paracetamol hepatitis in rats.

Materials and methods. Acute toxic hepatitis was caused by a single oral administration of paracetamol in the dose
of 1000 g/kg of the body weight of animals in the morning (09.00), day (15.00), evening (21.00) and night (03.00) periods.
In order to describe the effect on the lipid peroxidation/antioxidant system the intensity of the lipid peroxidation
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was measured by the level of tiobarbituric acid active products (TBA-AP). Determination of the level of recovered glu-
tathione (RG), superoxide dismutase (SOD) and the catalase activity in the liver homogenate allowed characterizing the
functional state of the antioxidant system of the animal organism. The activity of cytolytic processes was determined by
the level of alanine aminotransferase (ALT) cytolysis marker in the blood serum.

Results. The circadian mass peak of the activity of the antioxidant system of the liver under physiological conditions
in rats in the morning-day time and the minimum activity in the evening-night were determined. The experimental
paracetamol hepatitis was characterized by peaks of the cytolytic process activity in the evening (21.00) and in the
morning (09.00). The increase in the ALT activity by 3.3 and 2.5 times (p<0.05) coincides with a peak reduction of
endogenous antioxidant (RG) in the morning by 1.4 times (p<0.05) and the minimal cytolytic changes during the day
(15.00) and at night (03.00). It was found that there was the most marked effect of the phytohepatoprotector silymarin
(carsil) and the synthetic hepatoprotector antral on the balance of antioxidant / prooxidant and cytolytic processes in
the morning (09.00) and evening (21.00). It was confirmed by an increase in the level of RG by 1.2 times (p<0.05) and
a decrease in the activity of ALT by 1.2-1.5 times (p<0.05) in relation to animals with hepatitis when using silymarin,
as well as an increase in the SOD activity by 1.2 times (p<0.05), an increase in the level of RG by 1.3 and 1.4 times and a
decrease in the activity of ALT by 1.3-1.5 times (p<0.05) when using antral. Arginine glutamate (“Glutargin”) increased
the activity of the antioxidant system and suppressed cytolytic processes during the day (15.00) and at night (03.00)
against the background of paracetamol hepatitis: an increase in the level of RG by 1.4 times (p<0.05) and a decrease in
the activity of ALT in 1.2-1.3 times (p<0.05), respectively.

Conclusions. The circadian rhythms of the maximum severity of paracetamol hepatitis determined (at 21.00 and
09.00) should be taken into account in the experimental pharmacology when reproducing this model of liver damage.
The antioxidant and anticytolytic action of silymarin and antral is maximally detected in the morning and evening,
while the effect of arginine glutamate revealed during the day and at night. The chronopharmacological peculiarities
of the effect of the hepatoprotectors studied on antioxidant / prooxidant and cytolytic processes should be taken into
account when using them as reference values in the preclinical study of promising hepatoprotectors and in further
chronopharmacological studies.

Key words: circadian rhythms; hepatoprotectors; paracetamol hepatitis; silymarin; antral; carsil; arginine glutamate
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HayuoHasvHblll papmayesmuueckuil yHugepcumem

HHcmumym noswlweHus keaaugdukayuu cneyuaaucmos gpapmayuu HayuoHaabHozo hapmayesmuveckozo
yHUsepcumema*

Bovicuiee 2ocydapcmeetHoe yuebHoe 3as8edeHue YkpauHbl «bykosuHckuil eocydapcmeeHHbIl MeduyuHCKUl
YHUgepcumemn»**

].lnplca;manﬂble PUTMBbI PAa3BUTHUA IKCIEPUMEHTA/IBHOTO NNApaneTaMoJ/ioBOro renaTuTa U BJIMAHUA
renaTonpoTeKToOpoB HA aAKTUBHOCTb l'lpOOKCPI,C[aHTHO/aHTHOKCHAaHTHbIX U DUTOJIUTHYECCKHUX
npouneccos

O,CLHI/IM U3 aKTyaJIbHbIX HanpaBneHuﬁ COBpeMeHHOﬁ SKCHepPlMeHTaJIbHOﬁ U KJIMHUYECKOU (bapma}conomu ABJIAeTCA
onpejeJsieHHe 3aBUCUMOCTU Bq)Cl)eKTI/IBHOCTI/I U TOKCUYHOCTH JIEKAPCTB OT BPpEMEHU CYyTOK HJIN C€30Ha roJa.

Iles1b HcC/IeA0BAHUA. YCTAHOBUTH 0COOEHHOCTH LIMPKa/JUaHHbBIX PUTMOB COBPEMEHHBIX I'ellaTONPOTEKTOPOB Ha 6a-
JIAHC aHTHUOKCH/JAHTHO/TIPOOKCUAHTHBIX NTPOLECCOB M aKTUBHOCTD IJUTOJIN3a B YCJIOBUAX OCTPOro MapareTamoJio-
BOT'O I'eNaTUTA y KPBbIC.

MartepuaJibl 1 MeTOABL. OCTpPbIN NapaleTaMo/I0BbIM reNaTUT Y KPbIC MOJieJIMPOBaJIU yTéM OAHOKPATHOIO BHYTPH-
YKeJTy,0YHOT0 BBeleHUd napaneramoJia (1000 mr/kr) B yrpenHuit (09.00), sueBHo# (15.00), Beyepuwii (21.00) v HOU-
Hoi (03.00) nepuozbl. CocTOSIHHE MPOIECCOB MepeKUCcHOro okucaeHus JunuaoB ([10J1) B remaTonuTax oneHUBAIU
no cogep:kanuto TEK-aktuBHbIX TpoAyKToB (TBK-AII); aHTHOKCcHAaHTHOU 3amwiuThl (AO3) - no copepkanuto BI, ak-
TuBHOCTU CO/l ¥ KaTaa3bl B renaToLUTaX; UTOJUTHYECKHUX IPOLECCOB — N0 aKTUBHOCTU ANTAT B CBIBOPOTKE KPOBH.

Pe3ynbTaThl. B $H3M0/I0rHYeCKUX YCI0BUSIX ¥ KPbIC YCTAHOBJIEH LIUPKaJUAHHbBIM MK aKTUBHOCTU aHTHOKCH/AHT-
HOM CHCTeMBbl IeYeHU B yTPEHHe-JHEBHOW U MUHUMaJ/IbHbIH B BeYepHe-HOYHOU Nepuo/,. JKCIepruMeHTalbHbIH Ma-
paleTaMoJ/IOBbIM renaTUT XapaKTepU30Bascd NMKaMH aKTUBaLMK LIUTOJUTHYECKHUX poLeccoB BedepoM (21.00) u
yTpoM (09.00): coOTBETCTBEHHO AOCTOBEPHOE NMOBbIIeHHe aKTUBHOCTH ANAT B 3,3 u 2,5 pasa (p<0,05), uTo coBnaja-
€T C MMKOM CHYIKEHHS 3H/IOT€HHOT0 aHTHOKCH/IaHTa BOCCTAaHOBJIEHHOTO I1yTaThoHa (BI') yTpowM B 1,4 pasa (p<0,05)
1 MUHUMAJIbHBIMU [IUTOJUTUYECKUMHU U3MeHeHUsIMU AHeM (15.00) v Houbto (03.00). YcTaHOBJIEHO, UTO HauboJIee
BbIpa3UTe/bHOE BJIMSIHUE HAa IPOOKCUAHTHO-aHTHOKCHU/JAHTHbIE U UTOJUTUYECKHE [IPOLeCcChl GUTOrenaTonpo-
TeKTOp cuuMapuH («Kapcui») U CHHTEeTHYeCKUH renaToNnpoTEKTOP «AHTpab» OKa3biBaiu B yTpeHHUH (09.00) u
BedyepHui (21.00) mepuoabl, YTO MOATBEPKAAETCS MOBbIIIeHUEM cofepkaHus BI' B 1,2 pasa (p<0,05) u cHm>keHHEM
aktuBHOCTHU ANAT B 1,2-1,5 paza (p<0,05) 1o OTHOLIEHUIO K >)KUBOTHBIM C FeNaTUTOM Ha GOHe AeHCTBUS CUIMMapHUHa
v noBbleHreM aktuBHocT CO/I B 1,2 pasa (p<0,05), ypoBHs BI' - B 1,3 u 1,4 pa3a u cHmxeHHeM akTUBHOCTH AJIAT B
1,3-1,5 pa3sa (p<0,05) nop neiictBueM aHTpass. ApruauHa rytamat («[ryTapruna») Ha poHe mapareTamMoJI0oBOTO re-
[aTHUTa HauboJiee BbIPA3UTEbHO MOBbIIIAI aKTUBHOCTb aHTMOKCHJAHTHOM CUCTEMBI U OZABJISAJ LIUTOJIUTHYECKHE
npoueccol AHeM (15.00) u Houbto (03.00): yBestmuenue cogepkanus BI' B 1,4 pasa (p<0,05) ¥ cHMKeHHE aKTUBHOCTH
AnAT B 1,2-1,3 pa3a (p<0,05) cooTBeTCTBEHHO.

BbIBOABI. YCTaHOBJIEHBI IMPKaJUaHHbIE PUTMbI MAKCUMa/IbHOM BbIPOXKEHHOCTH NapaleTaMos1oBoro rernatura (8 21.00
1 09.00) nesrecoo6pa3HoO YYUTHIBATH B IKCIIEPUMEHTANTbHOW $apMaKoJIOTMM NPY BOCIIPOU3BEZeHUH 3TOH Moziesn
MOBpEX/IeHUs IeueHU. AHTHOKCH/IAHTHOE U aHTHUIIUTOJUTUYECKOE JIeHCTBHE CUIMMapHHa U aHTPaJIsi MAaKCUMa/IbHO
NPOSIBJISIETCS B YTPEHHUH M BeYEePHUM NIepHo/i, 2 aprMHUHA IVIyTaMaTa — JIHEM U HOYb0. YCTaHOBJIEHHbIEe XpoHOdap-
MaKoJIOrMYeCcKHe 0CO6eHHOCTH BJIUSAHUSA UCC/Ie/lyeMbIX [ellaTONPOTEKTOPOB Ha aHTHOKCHAHTHO /TIPOOKCUAAHTHbBIE
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" NUTOJIUTUYECKHE ITPOLeCChbl uenecoo6pa3Ho YYUTBIBATb IIPU UCIIOJIb3OBAHHUU UX B Ka4YeCTBe pe(l)epeHTHbIX npu
AOKJIIMHUYE€CKOM U3y4Y€HUU NEePCIEeKTUBHBIX renaTolnpoTeKTOPOB U IPU NIPOBEeA€HUU ,ElaJIbHeﬁLHHX xp0H0¢)apMaKo-

JIOTUYECKHUX I/ICCJIeﬂOBaHI/[l;’I 3TUX IIpENnapaTos.

Kalouesvwlie caoea: uupkaauaHHble pummmbl; 2enamonpomeKkmopbl; napauemaMOJloebuI zenamum, Cu/1UMapuH,; aHmpaJib;

Kapcus;, apecuHuHa saymamam

3HaHHﬂ IUpPKaZiaHHUX 0COBGJIMBOCTEN il Jii-
KapChbKUX 3ac00iB Ta IX 3aCTOCyBaHHS 3 ypa-
XYBaHHAM L[UX aCNEKTIiB CIPUAE MiJBUILEHHIO X
edexTuBHOCTI Ta 6e3mneku [1, 2]. 3 orisay Ha 1ie 0/1-
HUM i3 3aBaHb GapMaKOJOTIUHUX JOCiIKEHD €
BCTaHOBJIEHHS JUPKa/lilaHHUX PUTMIB [iil HOBUX Ta
BXKe iCHY0YHX JIiKapChbKHX 3ac06iB, 30KpeMa remna-
TONPOTEKTOPIB. OCTaHHI IHMPOKO 3aCTOCOBYHOTh-
csl B KOMIUJIEKCHIN Tepamil K iHpeKIiHuX, TaK i
HeiH}eKI[iINHKUX 3aXBOPIOBaHb Me4YiHKU, 30KpeMa
TOKCUYHUX JIIKAPChKUX renaTUuTiB [3-6]. OqHUM i3
HaNGi/IbII MOMUPEHUX JIIKapCbKUX TeNaTUTIB € na-
paneramosioBuit [7-9]. Y Benmkob6puTanii mopiuHo
peectpyeTbcs 150-250 cMepTel Bij npuiioMy na-
pauneTaMoJly, a OTPYEHHS [TapaLeTaMoJIoM CKJIaza-
10Th 50 % KJIiHIYHHUX BUNAJKiB rOCTPUX IHTOKCH-
Kalil, 1o ctaHoBUTb 82-90 Tuc. oci6, y CIIA - npu-
6711310 10 % [10-13]. B YkpaiHi cTaTHCTHKA 1110/10
OTPY€EHDb NapalneTaMoJOM BiICyTHS, a BUIIAJKH N1a-
paleTaMoJi-iHAYKOBaHUX TeNaTUTIB 3/1€01/1b110T0
3a/IMIIAI0ThCA HeJliarHOCTOBaHUMH [8].

[IpoBifHUM MexaHi3MOM MOIIKOJXKEHHA relna-
TOLMTIB NIpU Ail pi3HUX eTIOJOTrIYHUX YUHHUKIB,
30KpeMa TOKCUYHUX /103 [IapaLeTaMoJly € BUCHaXKeH-
Hsl pe3epBiB aHTHOKCUJAHTHOro 3axucty (AO3) Ta
aKTHUBALlid NIpoLeciB NepeKUCHOr0 OKUCHEHH Ji-
niais ([10J1). [lis 6iabl10CTi renaTonpoTeKTOPiB BiA-
IOBIi/IHO CIIpSIMOBaHa Ha IPUTHIYeHHS LUX IIpolLie-
CiB 32 paxyHOK NpPsIMOro aHTHUPaJUKaJbHOT0 abo
HenpsiMoro (MiZiBUILeHHS aKTUBHOCTI aHTHOKCH-
JlaHTHOI cucteMu) ebekTty [14, 15].

BpaxoBytouHu Te, 1110 0COGJIUBOCTI LIUpPKaJiaH-
HUX PUTMIB Ail Cy4YaCHUX renaTolnpoTeKTOpiB CU-
JIiMapuHy, aHTpaJII0 Ta apriHiHy IJiyTaMaTy HeJo-
CTaTHbO BUCBIT/IEH]I B HAyKOBiH JliTepaTypi Ta A0-
edeKTy caMe BIJIMBY Ha MPOOKCU/JAHTHO-aHTHUOK-
CUJAHTHUH AucOanaHC Ta aKTUBHICTb IUTOJIi3Y,
JOLIJIbHUM € JOCJIiIXKEHHS LIUX aclleKTiB.

MeTa po60TH — BCTAHOBUTH 0COOJIMBOCTI IIUP-
KaJllaHHUX PUTMIiB PO3BUTKY ITapal,eTaMO0JIOBOTO
renaTuTy Ta BIUIUB renaToONpPOTEKTOPIB CUJIiMapu-
Hy, aHTPaJII0 Ta apriHiHy r/iyTamMaTy Ha 6a/1aHC aH-
THUOKCH/IAaHTHO/TIPOOKCUJAHTHHUX POLECIB Ta aK-
THUBHICTb IUTOJIi3y 32 YMOB rOCTPOTO NapaneTaMo-
JIOBOTO renaTuTy y IypiB.

Marepiasiu Ta MeTOAU

XpoHodapMakoJioriyHe BUBYeHHS BKJ/I0YaI0
TPH NOCAILOBHI eTallu.

Ha nepiiomy eTarti gocstipkeHi 0co6JIMBOCTI IUP-
KafZiaHHux putMiB cuctemu [10JI-AO3 Ta akTUB-
HOCTi MapKepiB iuT0.1i3y 3a ¢iziosoriyHUX yMOB

(B iHTakTHUX TBapuH). Ha ApyromMy eTani BUB4YeHi
LUPKaJiiaHHi pUTMH [IPOOKCH/JAHTHO-aHTUOKCU/IAHT-
HOTO Jiuc6alaHCy Ta MPOLECIB LIUTOJIi3y 3a YMOB r'o-
CTPOro TOKCUYHOTO renaTUTy, CHPUYMHEHOTO Na-
panetamosioM. Ha TpeTboMy eTani olliHeHO BIJIUB
JlOCJIi/IPDKyBaHUX renaTONPOTEKTOPIB Ha TPOOKCU-
JIAaHTHO-aHTHUOKCU/JJAHTHUH 6aJlaHC Ta aKTUBHICTh
LUTOJITUYHUX MIPOLeCiB HA TJIi MATOJIOTII Ta LUp-
Ka/liaHHi 0CO6JIMBOCTI I[bOTO BIJIUBY.

Tpu BijiloMi renaTonpoTeKTOpH 6Y/10 06pPaHO AK
06'€eKTH XpOHODAPMAKOJIOTIYHOTO AOCTimKeHHs [16,
17]: diTorenaTonpoTeKTOp CUIIMapHUH, LII0 MiCTUTb
¢daBoHOIAM po3Toponiui - «Kapcua» (Tab. 22,5 mr
¢daBoHoiziB posToponiui, AT Codapma, bosrapisi) B
n103i 100 Mr/kr, npenapat «AHTpasib» (Tab. 22,5 mr,
[TAO «®apmak» YkpaiHa) [18] mo3oto 8 mr/kr ta
«[nyTtaprin» (L-riyTamis, L-aprinin, Ta6. 250 Mr B
nepepaxyHky Ha apridid, TOB «®apmarieBTHYHa KOM-
naHis «310poB’si», Ykpaina) B 03i 135 mr/kr [19].

locTpuil napaleTaMoJI0BUM renaTUT y 1ypiB
MO/IE/II0BAJIU IIJITXOM O/IHOPA30BOT'0 BHY TPIllIHbO-
IIJIYHKOBOT'O BBeieHHs napatetamo.y (1000 Mr/kr)
y pankoBuii (09.00), aennutii (15.00), Bedipsiii (21.00)
Ta HiyHuii (03.00) nepiogu A06U BiAnoBiaHO A0 chop-
MOBaHUX I'PyI KOHTPOJIbHOI aToJIoTil. JlekaniTayito
TBapHH 3 METOI0 3a060py KPOBi i TKAHMH NEYiHKHU
NPOBOAUJIN Yepe3 24 TOAUHU Tic/s BBeJeHHS Na-
panetamouy [20].

Cran npoueci [10J] y renaTouuTax oLiH0OBa-
siu 3a BMictoM TBK-akTrBHUX npoaykTiB (THEK-AII),
AO3 - 3a BmicToM BI, akTuBHicTio CO/l Ta KaTasa-
34 B renaroyuTax. Pisens BI' BU3Hauasiu 3a MeTO-
nom Enmana [21], TBK-AII 3a peakiiieto 3 Tio6ap6i-
TYPOBOIO KHUCJIOTOO [22], aKTUBHICTb KaTaJla3y — 3a
peaxiiieto i3 nepokcuoM BojiHIo [23],a CO/l - 3a iH-
ribyBaHHSIM peakLiii ayTOOKHCHEHHS aJipeHaliHy [24].
CTaH UUTOJIITUYHUX POIIECIB OI[iHIOBAJIM 33 aKTHUB-
HicTi0 MapKepHoro ¢pepmeHTy ANAT 3a peakii€ro
PaliTMaHa-®peHKessl 3a JOIOMOI0I0 CTaHAAPTHUX
HabopiB «DiniciT-/liarHocTuka» (Ykpaina) [25].

Hupkaaianni putmu cuctemu [10J1-AO3 Ta ak-
TUBHOCTI [IUTOJ1i3y OL[iHIOBaJIK 3a akpodasoto (AF) -
MaKCUMaJIbHUM 3Ha4yeHHSM J0C/i/PKyBaHOTO T0-
Ka3HuKa Ta 6atudaszoro (BF) - MiHiMasibHUM 3Ha-
YeHH# JI0CJAi>KyBaHOT0 [TIOKa3HUKA Ha [eBHY ro-
JUHY 106w [1].

CtaTUCTUYHY 06POOKY OTPUMaHUX Pe3y/bTa-
TiB MpOBeJIEHO 3 BUKOPHUCTAHHSAM Nporpamu «Sta-
tistica 8,0» 3a kpuTepieMm ManHa-YiTHi. [Ipu no-
PIBHSIHHI CTATUCTUYHUX IOKA3HUKIB OYB NPUHHSA-
TUH piBeHb 3HauyocTi p<0,05 [26].

XpoHodapMakoJioriyHe BUBUEHHS IPOBEJEHO
y BecHsiHUM ce30H 2015 poky. TBapuHU nepebyBaiu
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Puc. 1. UnpkaaianHi putmmn cnctemm NMOA-AO3 30 AisIOAOTHHMX YMOB (IHTOKTHI LLLypu, IK) Ta HO TAI TOpALLETAMOAOBOTO

renatmty (KOHTPOAbHa naTtoaorid, KIM)

MPUMITKa. * — 3HOYEHHS MOKA3HMKA AOCTOBIPHE LLLOAO IHTAKTHOTO KOHTPOAIO (p<0,05).

y BiBapii UH/JI H®ay (ceptudikonana JEL MO3
Ykpainu nocsiguenHs Ne 058/15 Bix 08.12. 2015 p.,
yuHHO 710 07.12. 2019 p.) 3 KOHTPOJIbOBAHUM TEM-
nepaTypHUM PeXHMOM Ta BiJHOCHOO BOJIOTICTIO Ha
LMKJI IeHb/HiY, 1[0 BiANOBilaB NPUPOAHOMY BIIPO-
JIOBXK JIOCJIi/[PKyBaHOT'0 ce30Hy poKy. Po6oTa 3 TBa-
pHUHaAMHM NpoBouJacs BifnoBigHO 0 BUMor GLP,
pekoMenauii JAEL MO3 Ykpainu, HartioHaibHUMEH
«3araJlbHUMU €eTUYHUMU IPUHIUIIAMU €eKCIIepU-
MeHTiB Ha TBapuHax (Ykpaina, 2001), 3akoHoM
Ykpainu Ne 3447-1V Big 21.02.2006 p. 3i 3MiHaMu
«[Ipo 3axycT TBapUH Bij] )KOPCTKOTO MOBOPKEHHSI»
Ta yXBaJIOIO MEPLIOT0 HallioOHAJIbHOTO KOHTPECY 3
bioetuku (Kuis, 2007) [27].

Pe3ysibTaTH Ta iX 06roBOpEeHHS

3a ¢iziosIoriyHMX YMOB Y iHTAKTHUX TBapHH OyJIU
BCTaHOBJIEHI NIeBHI [UpPKaJiaHHI pUTMU CUCTEMU
[10JI-AO3 Ta aKTUBHOCTI IUTOJIITUYHUX NIPOLLECIB Y
neyvinni (puc. 1). AktuBHicTb AO3 6yJsia MaKCUMaJIb-
HOIO y PaHKOBO-eHHUU Nepiof Ta MiHIMaJIbHOO
y BEUipHbO-HIYHUH, 110 BiJIOBIIHO NiATBEPAXKY-
€TbcsA akpodazoto (AF) ta 6atudaszoro (BF) aBox i3
TPbOX AOCHIPKYBAHUX [IOKa3HUKIB CUCTEMU: PiBHA

BI' Ta akTUBHOCTI KaTaJsia3u. AKTUBHicTb CO/| He
Masia BUpaKeHUX [IMpKaJliaHHUX KOJIMBaHb. Bupas-
HicTb npoueciB [10J] 6ysa HAWBUILOO Y BEYipHbO-
HiYHUU nepioj, Mpo 10 CBiAUKUTHL BepudikoBaHa
AF Bmicty TBK-AIl 0 21.00 3 giameTpa/ibHO npo-
TusnexHoto BF 0 09.00 (puc. 1). OTke, BcTaHOBJIe-
HO, 110 akTUBHIicTb npoueciB [10JI 3anexuTh Bif,
ctany AO3 i miABUILYETbCA B IepPiofAY 3HUKEHHS
OCTAaHHLOI.

LuToiTHYHI po1ecH TaK0X XapaKTepU3yBa-
JIUCS 1060BUMH pUTMaMu (puc. 2). Haitbinbia Bu-
PaXKeEHICTb aKTUBHOCTI LIUTOJIITUYHUX IIPOLECIB CII0-
cTepirasnacsa y aeHHu# nepioa (o 15.00), a HaliMeH-
ma - y BeuipHniit (21.00). OTxke, BCTAHOBJIEHO, 1110
3a disiosioriuHMX yMOB LIUpKa/jiaHHi pUTMU aKTUB-
HOCTI nuTONMITHYHUX i npo1ieciB [10JI He cniBnazaa-
10Thb (puc. 1, 2).

3a yMOB Mo/ie/It0BaHHS MapaleTaMoJI0BOro re-
MaTUTY CrOCTepiraau nopyuieHHs GpiziooriyHux Hup-
KaJllaHHUX PUTMIiB NoKa3HUKiB cuctemu [10J1-AO3
(puc. 1) Ta yuTOAITUUHUX NpoLeciB (puc. 2). Y pau-
KoBO-ZleHHuM nepiop (AF BI' 3a ¢isionoriyunnx ymoB)
CIocTepirasu JocToBipHe 3HUKeHHA BMicTy BI' B
1,2 Ta 1,4 pasu (p<0,05) BiZjlIOBiAHO Ta aKTUBHOCTI
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Puc. 2. LMPKAAIQHHWIM PUTM OKTMBHOCTI AAAT 30 ADI3IOAOTIYHMX YMOB (iIHTAKTHI LLLypK, IK) TQ HO TAI NApALETAMOAOBOTO

renatty (KOHTPOAbHA natoaoris, KIM)

MPUMITKA. * — 3HAYEHHS MOKA3HMKA AOCTOBIPHE LLLOAO LLLYPIB iIHTAKTHOTO KOHTPOAIO (p<0,05).

kaTasasu B 1,6 pa3u (p<0,05) o 15.00 mo BigHO-
IIEHHIO JI0 aHAJIOTIYHUX MMOKa3HHUKIB 3a ¢iziosio-
rivyHuX yMoB (puc. 2).

XpoHorpama aktuBHocTi CO/l y TBapuH i3 re-
MaTUTOM Oy/1a CHHXPOHHOIO /10 TaKoi ¥ TBapuH ¢i3i-
oJioriyHol HopMU. AKTUBHICTB [10J] Ta ix uupkani-
AHHUH PUTM Yy TBApPUH KOHTPOJIbHOI MaToJ10ril 6yB
AHAJIOTIYHUM TAKOMY B iIHTaKTHUX TBapHH, TOOGTO
aKTUBHIicTb npoleciB [10J1 6ysia HalBUILOO V Be-
yipHbO-HiYHUM nepiof (AF piBast TBK-AIl 0 21.00)
Ta MiHiMasibHa BpaHi (BF piBusa TEK-AII o0 09.00)
(puc. 1).

OTpuMaHi pe3yJbTaTH CBii4aTh, 1110 BBEJ€HHSA
napareTaMoJ1y IPU3BeJio [0 3HWKeHHS aKTUBHO-
cTi AO3 6e3 JOCTOBIpHO 3HAYYIIMX 3MiH aKTUBaIlii
npoueciB [10JI mwoa0 iHTaKTHOrO KOHTpoOJIt0. Taka
JUHaMiKa MOKa3HUKIB CBiYUTD MPO 0COGJIHUBOCTI
3MO/leJIbOBAHOI MATOJIOTI], KOJIU IEBHUN pe3epB
AO3 1e He [1la€ 3HAYHO MMOCUJIIOBATUCA MPOL,ecaM
[10J1. BigoMmo, 1110 KJt040Ba poJib Y TOKCUUHIHN Ail
rapareTaMoJy HaJIeXKUTh NocrieHHto npouecis [10J],
1110 iHTeHCHPiKYIOThCS Ha TJIi BUCHAXKEHHSI CUCTe-
mu AO3, 30kpeMa Bl 3 AKMM B3aEMOAi€ TOKCUUHUMN
MeTaboJIiT napanetramosy — N-ayemus-p-6eH30Xi-
HoHiMiH [8, 28]. [Ipu npuioMi TepaneBTUYHUX /103
napaneTtamoJy 6ioTpancdopmaliisi IbOro KCeHo-
6ioTHKa TPOXOAUTH 3a TPhOMA OCHOBHUMHU LLJISI-
xaMu: ToKypyBaHH4 (58-60 %), cynbdaTyBaHHSA
(32-38 %) Ta MeTa60J1i3M CUCTEMOIO LIUTOXPOMY
P,s, (2-5 %). OgHaK npy 3aCTOCYBaHHI TOKCUUHUX
Jl03 mapaleTaMoJly LUIsX Horo 6ioTpancopmarii
Mepepo3NoAiIAETbCI B 6iK MeTab0/i3My IIUTOXPO-
MOM P, 1 1K HaC/iJOK YTBOPIOETHCA 3HAYHA KiJIb-
Kictb N-ayemu.-p-6eH30XiHOHIMIHY, 1110 3B’SI3Y€ €H-
noreHHi pedepsu BI. To6To npu BBeieHHI TOKCHY-
HUX /103 apaleTaMoJ1y BiJI0yBa€EThHCS BUCHAXKEHHS

pesepsiB BI, o i npusBoguTh 70 iHTeHCcUpikalii
nportecis [10J1 [29, 30]. 3a ;zaHUMH JiTEpPATyPHUX
JKepeJ 3pOCTaHHSA aKTUBHOCTI MapKepiB LIUTOJIi-
3y (AnAT Ta AcAT) Bin6yBa€eTbCs B pe3yJibTaTi 1mo-
IIKO/PKEHHS BIIbHUMU paZijiKaJlaMH KJIITUHHUX Ta
CYyOKJIITUHHUX MeMOpaH i BUBiIbHEHHS IUX dep-
MEHTIB y MDKKJIITUHHUN MPOCTIP Ta B CyAUHHE PYCJI0
[31, 32]. PeaysbTaTH HAILIOTO AOC/iIXKEHHS CBif-
4aTh, 110 MiK akTUBHOCTI npoueciB [10JI Ta quTo-
J1i3y B MoJieJIbHil aToJIorii ClliBMajaloTh y Bevip-
Hill mepios Ta He € CHHPA3HUMH B iHIII Hepioaun
JocJigKeHHs. BctaHoBJIeHe JOCTOBIpHE 3pOCTaH-
Hs1 akTuBHOCTI AnAT B 2,5-3,3 pasu (p<0,05) BBe-
4yepi Ta BpaHIli 6ysi0 cuHpa3Ho 6aTtudasi piBHsA Bl
B 1Ii mepiogu (puc. 2), TO6TO aKTUBHICTb I[UTOJIi-
TUYHUX [IPOLIECIB KOpEJIIOBaJia 3i 3HMXKEHHSM PiB-
Hd BIL

Ha TpeTboMy eTami 6ys1a mpoBeieHa OIjiHKa BILIH-
BY JIOCJIi/IPKYBaHHX reNaToNpOTEKTOPIB HAa MPOOKCU-
JIAaHTHO-aHTHOKCHU/IAHTHUH 6aslaHC Ta aKTUBHICTh
LUTOJIITUYHUX NPOLECIB HA TJIi MATOJIOTII.

[Ipu 3acTocyBaHHI renaTonpoTeKTOPIB 1060Ba
JuHaMiKa nmapaMeTtpiB aktTuBHocTi AOC 6yJsia aHa-
JIOTiYHOI0 TaKiil y TBAapUH iIHTAKTHOT'O KOHTPOJIIO i
TBAapHH i3 renaTUTOM, ajle BUPa3HiCTb aHTUOKCH-
JlaHTHOI il mpemnapariB 6yJia pi3Hoto (puc. 3).

diTorenaTonpoTeKTOP CUAIMapuH, AKUU 3/a-
TEH 3a PaXyHOK IPSIMOTO Ta HENPSAMOT'0 aHTUOKCH-
JaHTHOTO0 epeKTy MiBUINYBaTH akTUBHICTh AOC
[33-35], BiporiaHo miagBuinyBaB BMicT BI' B 1,2 pa-
3u (p<0,05) mo BiAHOIIEHHIO 10 KOHTPOJIbHOI Ma-
Tostorii 0 09.00 Ta 21.00, Kosiu BiH OYB MiHiMaJ/Ib-
HUM i He 3MiHIOBaB AF 1iporo nokasHnuka (puc. 3a).
VIMoBipHO, 3a3HaueHi 0cOGIMBOCTI i CHTiIMapHHY €
HaCJIiIKOM IepeBa’>KHOr'0 aHTUPaAUKaIbHOT O BILJIN-
BY QUIaBOHOIZIIB, IKi BXOAATH 10 Horo ckiaaay [33-35].
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Puc. 3. BNAMB QHTPOAIO, KOPCHAY TA TAYTAPTIHY HA LMPKAAIQHHI PUTMK NOKa3HWKIB TOA-AO3 Ha TAI NTAPALETAMOAOBOTO
renaruty: a — BMIiCT BI; 6 — akTueHiCTb COA; B — GKTWBHICTb KATAAQ3M, T — BMICT TBK-AT
MPUMITKA. * — 3HOYEHHS MOKA3HWMKA AOCTOBIPHE LLLOAO LLLYPIB iIHTOKTHOTO KOHTPOAKD (p<0,05); ** — 3HaYeHHs
MOKA3HWKO AOCTOBIPHE LLLOAO LLLYPIB KOHTPOABHOI NaToAoril (p<0,05).

XpOHOPHUTMH BIJIMBY aHTPAJIIO HA aKTUBHICTb
AOC 6ynu noZi6GHUMHU 10 CUJIIMApPUHY 3 TAKUMHU K
[UPKa/liaHHUMHU Tikamu (puc. 3). Le, iMOBipHO, 3yMOB-
JIEHO, XIMIYHOI0 CTPYKTYPOIO aHTpPaJIIO, IKUH € Tpic-
[N-(2,3-aumeTuidenin)anTpanisiaTo]antoMiHito rif-
paTapTpaToM, 1110 3yMOBJIIOE peaJiisaliito #oro npo-
BiiHOTO papMaKo/IoTivHOr0 epeKTy 3a aHTUOKCH-
JIAHTHUM MexaHi3MoM [36]. AHTpasib BUSIBUB Hai-
Gi/IbII CyTTEBUM BIJIUB HAa aKTUBHICTb pepMeHTa-
THUBHOI JlaHKU AO3, Npo 110 CBiAYUTh JOCTOBipHE
3poctanHs aktuBHOCTI CO/l B 1,2 pasu o0 09.00 Tta
21.00 BizHOCHO KOHTpOJIbHOI naToJiorii (p<0,05)
(puc. 36). OueBUAHO TaKUU BIJIMB aHTPAJIIO 3yMOB-
JIEHUH 0COBJUBOCTAMU MO0 MexaHi3My Ail: miJiBu-
IIyBaTU aKTUBHICTb MeTaJI0BMicHUX ¢pepMeHTiB,
3okpema CO/] [18]. BupasHuil BIUIUB aHTPAJIIO Ha
AOC Big6uBcs TeHeHLi€lo0 B 1,2 pa3u 0 Biporij-
Horo 3HWKeHHA BMicTy TBK-AII, mwo cBiguuTh npo
cnaz akTuBHOCTI npouecis [10J1 Ha T1i BUCOKOT aK-
tuBHocTi AO3 nig aiero npenapary (puc. 3r).

AHTpasb Ta culiMapyuH HalCyTTEBIllIe PUTHI-
YyBaJIU aKTUBHICTb LJUTOJITUYHUX NIPOLIECIB B I1e-
pioj ix MakcMMaIbHOI BUPQXKEHOCTi: paHKOBUH Ta
BeyipHill yac, 1110, UMOBIpHO, 3yMOBJIEHO iX MEM6-

paHocCTabini3yBaJiIbHUMU BJAACTUBOCTAMU [18, 33,
35, 36] (puc. 4).

Ha BigMiHy Bif cusliMapuHy Ta aHTpaJIl0 apri-
HiHy riyTaMmat («[iyTaprin») HalcyTTeBille nij-
BuIlyBaB piBeHb BI' 0 15.00 (B 1,3 pasuy, p<0,05)
Ta 03.00 (B 1,2 pasu), HabIMKaYX BMICT 11bOTO
MoKasHUKa Jio ¢iziosoriyHoi Hopmu (puc. 3), To6-
TO BILJINBAaB CHHXPOHHO J10 AMHAMIiKU piBHA BI.

[J1yTaprin TakoXK NpUrHivyBaB akTUBHICTb AJIAT
HaiiBupasHiuie BAeHb (15.00) Ta BHoui (03.00), TO6-
TO B Nepio/i1 MiHiMa/IbHOTO NPOosIBY naTosiorii. Takui
diziosioriuHui CHHXPOHHUH BILJIMB Ha piBeHb Bl Ta
CUHXPOHHMHU J10 NATOJIOTii raJIbMiBHUM BIJIUB Ha aK-
TUBHICTb LUTOJIITUYHUX [TPOLIECIB IIOSCHIOETHCA 34aT-
HICTIO IVIyTapridy HOpMaJli3yBaTH [OPYLLeHi MeTa-
60u1i4Hi nponecd. AMiHOKUCJIOTH, SIKi BXOASATDb 10
CKJIaZly TJIyTapriHy, 6epyTh y4acTb y MeTab0IiYHUX
[poliecax, 30KpeMa B OpHITHHOBOMY LIUKJIi 3HEIKO-
IbKeHHs aMiaky [4]. Takox ck/1azioBa penaparty IJy-
TaMiHOBA KMCJ10Ta OKPIM aHTUOKCUIAHTHOI Ail 34aT-
Ha CTUMYJIIOBAaTHU YTBOPEHHS OKCUAY a3oTy [33].
L-apriHiH € cy6cTpaTOM /1J151 yTBOPEHHS LUTPYJIiHY
1 OKCUJy a30Ty, AKI 32 IeBHUX YMOB Ta KOHLEHTpa-
1ii 3/[aTHI YUHUTHU aHTUOKCUJAHTHY Jito [19].
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loanHa aobu

—— |HTaKTHWi KOHTpOIb

—&— Cunimaput, 100 mr/kr

—— KoHTponbHa natonoris

—— ApriHiHy rmytamar, 135 mr/kr

—¥— AHTpanb, 8 mr/kr

Puc. 4. BRAMB QHTPAAIO, KOPCHAY TA TAYTAPTIHY HO LWMPKAAIQHHI PUTMM OKTUMBHOCTI AAAT HO TAI MAPALETAMOAOBOTO

renatmty

MPUMITKA. * — 3HAYEHHS MOKA3HWKO AOCTOBIPHE LLLOAO LLLYPIB iIHTOKTHOTO KOHTPOAID (p<0,05); ** — 3Ha4YEeHHS
MOKA3HWKA AOCTOBIPHE LLLOAO LLLYPIB KOHTPOAbHOI NaToAoril (p<0,05).

Yci gocniKyBaHi renaTonpoTeKTOPU He YUHUIN
BipOriIHOrO BIUIMBY Ha aKTUBHICTb KaTasiasu (puc. 3B).

[lopiBHAJIbBHUY aHAaJi3 UPKaZiaHHOI 3aJ1e3KHO-
CTi BIIMBY JOCJIIpKYBaHUX relaTONPOTEKTOPIiB Ha
AHTHUOKCH/IAHTHO /TTPOOKCUJAHTHUH H6aaHC Ta aK-
THUBHICTb I[UTOJIi3y J03BOJIUB 3pOOHUTHU BUCHOBOK
BiZiHOCHO MO/i6GHOCTI XpoHOoMpoddiselt aHTpaslto Ta
KapCuJly 3 MiKOM 3JJaTHOCTI BiIHOBJIIOBATH JHC6a-
JaHc cuctemu [10J1-AO3 Ta 3HKYBAaTU LUTOMITHYHI
[poLIeCU BpaHLii Ta BBeYepi, 1110 3yMOBJIEHO HadAB-
HICTI0 BUpaXXeHOI IPAMOI Ta HelPsAMOI aHTUOKCH-
JlaHTHOI Aii y uux npenapaTiB. XpoHonpodisib aH-
TUOKCUJAHTHOI Ta aHTULLUTOJIITUYHOI il Ipemna-
paty «[iyTaprin» xapakTepU3yeThCs MIKOM Yy JI€H-
HUM Ta HIYHUN Tlepio/y, 1110 MOB’sI3aHO 3 KOTr0 MeTa-
60JIITOTPONTHUM MeXaHi3MOM peryJsilii MPooKCH-
Jl@aHTHO-aHTUOKCUJAHTHOT0 AucbalaHCy Ta LLUTO-
JIITUYHUX [IPOLIECIB.

BUCHOBKHU

1. 3a ¢iziosioriyHux YMOB y LIypiB BCTAaHOBJIE-
HUU YMPKaliaHHUH NiK aKTUBHOCTI aHTUOKCUIAHT-
HOI CUCTeMU MeYiHKU Y PaHKOBO-AEeHHHUU nepioj,
(akpodasza BmicTy BI' Ta akTHBHOCTI KaTasia3u) Ta
MiHiMa/IbHUU y BedipHbO-HiYHUH (6aTudaza BMi-
cty BI' Ta akTUBHOCTI KaTasnasu). AKTUBHICTb MPO-
okcuaanTHuUX npouecis [10J1 € npoTudasnoro ak-
THUBHOCTI cucTeMy AO3 3 iKOM Y Be4ipHbO-HIYHUH
Ta MiHIMyMOM y paHKOBO-/leHHUH (aKpo- Ta 6aTU-
¢daza Bmicty TEK-AIT) nepiog.

2. EkcnepuMeHTa/JIbHUH NTapaleTaMoJIOBUU Tre-
[IAaTUT XapaKTepru3yBaBCd NiKaMU aKTUBaLil IUTO-

JIITUYHUX nipolieciB BBevepi (21.00) Ta Bpanui (09.00),
110 CITiBNa/la€ 3 MiKOM 3HM>KEHHS eH0TeHHOI'0 aH-
TUOKCU/JIAaHTA BiJHOBJIEHOI'0 [VIyTaTiOHY BpaHILii, Ta
3 MiHiMaJIbLHUMH UUTOJITUYHUMU 3MiHAMU B EHb
(15.00) Ta BHoui (03.00). BcraHoB/1EHI IUpKaiaH-
Hi pUTMU BUPAXEHOCTI [TapaLeTaMoJI0BOro rema-
TUTY JOLIJIBHO BPaXOBYBAaTH B €eKCIIepUMEHTaJIb-
Hilt papmakoJiorii npu BifTBOpeHHI 1iel Moaeni
YIIKOJKEHHS eYiHKHU.

3. HaiBupaxkeHIlIMK BIJIKB Ha NPOOKCUJAHT-
HO-aHTHUOKCU/IAHTHI Ta HUTOJIITHYHI nporecu piTo-
rernaTonpoTeKkTop cuaimMapuH («Kapcusi») Ta cuH-
TETUYHUM NpenapaT «AHTpa/Ib» YUHUB BpaHLi (09.00)
Ta BBevepi (21.00), 1110 3yMOBJIEHO HAsSIBHICTIO BU-
paxkeHol IpAMOI Ta HelPAMOI aHTUOKCUJAHTHOI Al
y LUX [Ipenaparis.

4. Aprininy rnytamar («[syTaprin») Ha Ti na-
paLeTaMoJI0BOTO relaTUTY 3a 3J4aTHICTIO peryJio-
BaTU NPOOKCHU/IAaHTHO-aHTUOKCUJAAHTHHUU uchHa-
JIAHC Ta UUTOJIITUYHI IpOLjeCy XapaKTepru3yBaBCH
niKoM y JIeHHUU Ta HiYHUU nepioy, 1[0 MOB’sI3aHO
3 110oro MeTaboITOTPONTHUM MexaHi3MOM fAil.

5. BcranoBJieHi xpoHodapMakosioriuyHi ocob.1u-
BOCTI BIJIUBY JOC/IIPKyBaHUX reNaTONPOTEKTOPIB
Ha aHTUOKCH/IAHTHO /TIPOOKCH/IAHTHI Ta LUTOJIITHY-
Hi IIpoLecH JOoLJIbHO BpaXOBYBaTH IIPY NIPOBe/eH-
Hi oJIa/IbLIMX XPOHO(APMAKOJIOTIYHUX JTOCi/IKEHD
LUX [Ipenaparis, a TaK0X NPy BUKOPUCTAHHI IX AK
pedbepeHTHUX NPU AOKIIHIYHOMY BUBYEHHI Mepc-
NeKTUBHUX renaToNnpoTEeKTOPIB.

KoHduikT iHTepeciB: BifcyTHil.
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