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2. Experimental study of the protective effect of L-ornithine L-aspartate in liver damage of various origins

Pedepar:

1. Y puceprauiiiHiii po60Ti HaBeIeHO HAYKOBE OOI'PYHTYBAHHS i IPEICTABIEHO PE3YJIbTAaTU BUPIIEHHS aKTyaJbHOTO
3aBaHHS - 3'scyBaHHs edeKTUBHOCTI L-opHiTuHy L-acnaptaty (LOLA) mpu rocTpoMy renaTuTi Ta Hupo3si nevinky i
BCTAHOBJIEHHS HITPOr€H OKCHJ, Ta NOJliaMiH-3aJIE)KHUX MEXaHi3MiB Aiii mpenaparty. BcTaHOBJIEHO, 10 [IPOTEKTOPHA

Iist LOLA npu renaTuti Ta LUpo3i 3a6€31e4yeThCsl CKIANHMUM i 6araTOKOMIIOHEHTHUM MEXaHi3MOM, SIKUA



NIOB'13aHUH 31 3[]aTHICTIO Ipenapary BILIMBATH HAa CUHTE3 HITPUT aHiIOHY Ta NoJsiaMiHiB. [TokazaHo, 1o mpenapar
aMiHOKHMCJIOTHOTO noxokeHHs1 LOLA, B ckyaf SIKOro BXOOATh L-OpHiTUH Ta L-acnapTart, 3a yMOB renaTuTy Ta Ipu
LIMpO3i Ie4iHKU CIIpUsI€ BiIHOBJIEHHIO MOP(OQYHKIIIOHAJIBHOTO CTaHY [1€UiHKM Ta BUSIBJISIE IPOTEKTHBHI
BJIACTMBOCTI 010 T€MAaTOLUTIB 3a1106iralo4y poO3BUTKY CUHAPOMIB LJUTOJIi3y Ta XOJIECTa3y, CTUMYJIIOE€ CUHTE3 OifKa,
CEYOBMHU Ta MOJIiaMiHiB, 3MEHIIye SIBUIIA €HA0TOKCUKO3Y, MOKPally€e NeTOKCUKYIOUi Ta METab0JIiYHi IpoLecu y
neyvinui, BifHOBII0€ QYHKIIOHYBaHHS CUCTEMU IPOOKCUIAHTU-aHTUOKCUAAHTH, L-aprinin-NO Ta
MITOXOHpianbHOro nuxaHH4. [TokazaHo, o LOLA peanidye MexaHi3MU IPUTHIYEHHS LIUTOJII3Y, XOJI€CTa3y Ta
€HJIOTOKCHKO3Y, aKTMBaLlii MiTOXOHIPiaJIbHOTO AVXaHH [IPU TOKCUMYHOMY renaTtuti yepe3 NO-3a1eskHIN MEXaHi3M.
[Tozo BI/IMBY Ha MIpOLieCU JINONEePOKCUIALii Ta CTaH aHTUOKCUAAHTHOI CUCTEMU, BCTAHOBJIEHO L0 1ii e(peKTH
LOLA peanizoBani He e cuctemoro L-aprinin-NO. BusBieHo 3a1eKHiCTb MiX piBHeM nponykuii NO Ta
cunresom I'TLI, BmicTom GSH Ta akTUBHICTIO KaTanasu. biokysanusa cunresy NO He BIMBae Ha 3gaTHicTh LOLA
HiATPUMYBaTU BUCOKUI MOTEHIiall aHTUOKCUIAHTHOTO 3aXUCTy IIPU FeNaTuTi, akTUBHICTh i30popm COJl, piBeHb
TBK-akTuBHUX NPOJYKTiB. BcTaHOBINEHO, 110 31aTHICTE LOLA 6yTH MOIYJISTOPOM CUHTE3Y HITPOTeH OKCUIY HE €
BM3HAYaJIbHOIO B IOTO TenaTonpoTeKTOPHIN Aii mpu uuposi, anxe 6;10KkysanHs NOS 3a gonnomoroio L-NAME nHe
3abesneuysaso pesepcito edexTiB LOLA mono0 akTUBHOCTI (pePMEHTIB €J1eKTPOH-TPAaHCIIOPTHOI CUCTEMU
MITOXOH/IPIi, TOKA3HUKIB IIUTOJIi3y Ta X0JIeCTa3y, IOKa3HUKIB JIiMONepoKCcHaLlii, a came IPOLyKTiB Tio6ap6iTypoBoi
kucaotu Ta GSH. Ha Mmopesi 1Mpo3y NediHKU MU BIleplile BCTAHOBUJIM B3a€MO3B'sI30K B MexaHi3Mi 1iii LOLA Mix
3[ATHICTIO BILJIMBATH HA CMHTE3 HITPOT€H OKCUIY Ta eKcripecieto uuTokiHiB TNF-o i pocty TGF-0, KOHLIEHTpalieo
MCM, akrusHicTio I'ST, katanasu Ta CO/l. Ilokaszano, mo 3patHicts LOLA BIIMBATU HAa CUHTE3 I0JIiaMiHIB Biflirpae
KPUTHUYHY POJib y IPOTEKTOPHOMY BIUIMBI IPENapaTy Mpy renaTuTi Ta 4upo3i. BBeneHHs 6710KaTopa CUHTE3Y
nosiamidiB DFMO 3MeH11ye BUpa3HicTb 6isbmocTi focigxysanux edekris LOLA gk npu renaturi, Tak i 1uposi, a
mop¢ooriuna 6ymoBa nevinku 3a BBefieHHs: LOLA B kom6iHanii 3 DFMO xapakTepu3yeThCs IMU60KUMU
ICTpOdiYHO-HEKPOTUYHUMU 3MiHaMU, JIiMQO-TiCTIOLUTAPHOIO Ta JIEHKOLUTApHOIO iHPinbTpalieto.

2. The dissertation provides scientific justification and presents the results of addressing the urgent task of
clarifying the effectiveness of L-ornithine L-aspartate (LOLA) in acute hepatitis and liver cirrhosis, as well as
establishing the nitrogen oxide and polyamine-dependent mechanisms of the drug's action. It was established that
that the protective action of LOLA in hepatitis and cirrhosis has a complex and multifaceted mechanism that is
associated with the drug's ability to influence the synthesis of nitrite anions and polyamines. It is shown that the
LOLA drug, which is of amino acid origin and contains L-ornithine and L-aspartate, promotes the restoration of
the morphofunctional state of the liver and exhibits protective properties against hepatocyte damage, preventing
the development of cytolytic and cholestatic syndromes. It stimulates the synthesis of protein, urea, and
polyamines, reduces endotoxicosis, improves detoxifying and metabolic processes in the liver, and restores the
functioning of the pro-oxidant-antioxidant system, L-arginine-NO, and mitochondrial respiration. It is shown for
the first time that LOLA implements mechanisms of cytolytic and cholestatic suppression, and endotoxicosis
inhibition, as well as the activation of mitochondrial respiration in toxic hepatitis via an NO-dependent
mechanism. Regarding the impact on lipid peroxidation processes and the state of the antioxidant system, it is
established that LOLA achieves these effects not only through the L-arginine-NO system. A correlation between
NO production levels and the synthesis of HPL, GSH content, and catalase activity has been found. Blocking the
synthesis of NO did not affect the ability of LOLA to maintain a high potential of antioxidant protection in hepatitis,
the activity of SOD isozymes, or the level of TBA-active products. It was established in this study that the ability of
LOLA to modulate the synthesis of nitrogen oxide is not the determining factor in the hepatoprotective action of
the drug in cirrhosis. This is because blocking NOS with L-NAME did not reverse the effects of LOLA on the
activity of mitochondrial electron transport system enzymes, cytolysis and cholestasis indicators, lipid
peroxidation indicators, namely thiobarbituric acid and GSH products. In the liver cirrhosis model, we first
established a relationship in the mechanism of action of LOLA between the ability to influence nitrogen oxide
synthesis and the expression of cytokines TNF-o and TGF-o, MAM concentration, GST, catalase, and SOD activity. It
was shown that the ability of LOLA to influence polyamine synthesis plays a critical role in the protective effect of
the drug in hepatitis and cirrhosis. Blocking polyamine synthesis with DFMO reverses most of the investigated



effects of LOLA in both hepatitis and cirrhosis, and the morphological structure of the liver after administration of
LOLA in combination with DFMO is characterized by deep dystrophic-necrotic changes, lymphohistiocytic and
leukocytic infiltration.
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