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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 76.03.53, 76.03.53

Tema gucepranii:

1. POJIb KOMIIOHEHTIB CUCTEMU OKCHUY a30Ty Y IIATOr€HE31 YIIKOIKEHHS ITAPOJOHTA IIyPiB 32 YMOB CIIOJIY4€HOTO
HA/JIMIIKOBOTO HAXOPKEHHSs HITpaTy Ta pTOpumy HaTpito

2. The role of components of nitric oxide system in pathogenesis of periodontal damage in rats exposed to
combined excessive intake of sodium nitrate and fluoride

Pedepar:

1. Inceprauis npucBg4YeHa BUPIlIEHHIO HAyKOBOI 3a/1a4i, SIKa MoJIIrae y BU3Ha4eHHi poJii HelipoHasnbHoi (NNOS) Ta
inpynu6ensHoi (INOS) NO-cuHTa3, nepokCuHIiTpUTYy Ta spepHoro ¢akropa kB (NF-kB) y mexaHi3max MOMIKOIKEHHSI
[IapOJIOHTA IyPiB 32 YMOB I10€IHAHOI TOKCUYHOI [Iii HiTpaTy Ta PTOpUAY HaTpio. BusiBsieHO, 1110 NoeHaHA [isl
HiTpary Ta ¢propupny Harpito npotarom 30 1i6 NPU3BOIUTE A0 AU3PETYJISTOPHUX 3MiH aKTUBHOCTI (PEPMEHTIB
oku1cHOro (NO-CHHTa3HOr0) Ta HEOKMCHOTO (apriHa3HOro) IUISIXiB MeTaboi3My L-apriHiny B M'KMX TKaHUHAX
[IapOJIOHTA, [IOTEHLIiI0€ IPOLYKILiIo cynepokcuagHoro aHioH-paaukana (CAP) HAIIOH- i HAJTH-3anesxxHumu
€JIEKTPOHHO-TpaHCcnopTHUMHU JiaHLoramu (ETJI), 36inbmmye 1ioro renepauio HAIJOH-okcuaa3ono 1eNKOLUTIB,
MOTEHLiI0e TepoKcUHe OKUCHeHHs JiniaiB (ITOJI), 3HMKye aKTUBHICTb KaTalas3y, IOCUJIIOE KOJIar€HOi3 y M'SIKUX

TKaHWHAaxX I1apoJiOHTa, 301blye pe30p61iiio abBEeOJIIPHUX BiIPOCTKIB 1mesien. [TokazaHo, 0 PyHKIiOHAJIbHA



akTuBHiCTb iNOS 3a yMOB [IO€JHAHOI iHTOKCHUKallii HITpaToM Ta (TOPUIOM HATPil0 MPUTHIYYE Y M'SIKUX TKAHVHAX
napopoHTa GpepMeHTH apriHa3HOro WXy MeTabosidmy L-apriHiny, 3abesneuye rinepnponykiiio CAP HAIIQH- i
HAJJH-3anexxaumu ETJI i HAIOH-okcupazoro aeiKkouTiB, cipusie akTupalii qekomnencoBanoro [10JI ta
3HIDKEHHIO aHTMOKCUIAHTHOTO (AO) noTeHjiany. 3a IMX yMOB BUSIBJIEHO BigMiHHOCTI BBy nNOS Ta iNOS Ha
Ile30pranisalio CIoJly4HOi TKAHUHY NIapoJoHTa. JJoBeleHa 30aTHICTL L-apridiny Ta CKeBEHIKEPiB TEPOKCUHITPUTY
(L-ceneHoMeTioHiHY Ta ce4yoBOi KucioTH) ooMesxyBatu rerepaiio CAP, [10OJI, nesopraHizallilo ClIoJy4HOI TKAHUHU
[IaPOJIOHTA, 36i/blyBaTH 1oro AO 3axUCT 3a yMOB [IO€HAHOI il HiTpaTy Ta PTOpUAY HaTpio. BusiBieHo, 1m0
BBEJEHHS 1lypaM iHribiTopa aktusanii NF-kB JSH-23 npu MmogenioBaHHI TOegHAaHOI XpOHIYHOI iHTOKCUKaLii
HiTpaToM i pTOpUIOM HATPiI0 3MEHIIYE B M'IKMX TKAaHMHAX [IapOJIOHTa CyMapHy akTuBHICTb NOS, 36i1b11y€e
aKTUBHICTb OPHITUHAEKAPOOKCUIIa3K, 3HIKY€E y HUX ITpoayKuito CAP, oomexye aktusHicTb [10J1, ninpuuye AO
[IOTEHIIiall, @ TAKOXK 3MEHILy€e KOJIar€HoJIi3 Ta IeNoJIiMEPU3aLlilo IIPOTEOIJIiKaHIB K Y M'IKHUX i KiICTKOBi TKaHWHAX

IIapOJOHTA, 3HUXKYE Pe30pOLlielo anbBeOISIPHUX BiIPOCTKIB LieJIell.

2. This dissertation aimed at determining the role of neuronal and inducible NO-synthase (NOS), peroxynitrite and
nuclear factor kB (NF-kB) in the mechanisms of periodontal tissue damage in rats exposed combined toxic effects
of sodium nitrate and sodium fluoride. The research has demonstrated for the first time that the combined
intragastric administration of sodium nitrate (in a dose of 200 mg/kg of body weight) and sodium fluoride (in a
dose of 10 mg/kg of body weight) for 30 days results in dysregulation changes in the activity of enzymes of
oxidative (NO-synthase) and non-oxidative (arginase) L-arginine metabolic pathways in the periodontal soft tissue.
Inhibition of NOS total activity that is typically observed at separate sodium nitrate administration turns into their
hyperactivity accompanied by increasing in the concentrations of peroxynitrite; while arginase activity and
ornithine decarboxylase significantly reduces. Under these conditions there is potentiation in the production of
superoxide anion radical (SAR) by NADPH-dependent electron transport chains (microsomal and NOS), by NADH-
dependent mitochondrial respiratory chain, as well as an increase in its generation by NADPH oxidase of
leukocytes, increased lipid peroxidation and collagenolysis in soft periodontal tissues, and increased resorption of
alveolar processes of the jaws. To assess differences in the effects of NOS isoforms, the test rats were administered
7-nitroindazole (in a dose of 30 mg/kg), a selective inhibitor of neuronal NO-synthase (nNOS), and aminoguanidine
(20 mg/kg), a selective inhibitor of inducible NO-synthase (iNOS), intraperitoneally twice a week for a 30-day
period of combined exposure to nitrate and sodium fluoride. It has been shown the functional iNOS activity under
combined intoxication with nitrate and sodium fluoride inhibits the enzymes of arginase pathway of L-arginine
metabolism in the periodontal soft tissues, promotes the production of SAR by NADPH- and NADH-dependent
electron transport chains and by NADPH-oxidase of leukocytes, as well as enhances the activation of
decompensated lipid peroxidation and lowers antioxidant potential. The research has revealed the differences in
the effects of nNOS and iNOS on periodontal connective tissue disruption under combined intoxication with
nitrate and sodium fluoride. It has been found out the functional activity of nNOS in these conditions limits
collagenolysis in soft periodontal tissues and depolymerization of proteoglycans in the tissue of alveolar process of
the jaws. The functional activity of iNOS, on the contrary, increases collagenolysis and proteoglycans
depolymerization in soft periodontal tissues, increases resorption of alveolar processes of the jaws. It has been
established the administration of L-arginine for combined 30-day exposure to nitrate and sodium fluoride
increases arginase activity in soft periodontal tissues, reduces the production of SAR by respiratory mitochondria
chain and by NADPH oxidase of leukocytes, limits lipid peroxidation, elevates the activity of catalase, and reduces
proteoglycans depolymerization in the bone tissues, as well as reduces resorption of alveolar processes of the jaws.
L-selenomethionine (in a dose of 3 mg/kg, twice a week) and uric acid (in a dose of 250 mg/kg, 3 times per week)
have been proven to be effective peroxynitrite scavengers in soft periodontal tissues in simulated chronic
intoxication with nitrate and sodium fluoride; they reduce the total activity of NOS, as well as they decrease
peroxynitrite concentration. The use of L-selenomethionine under these conditions increases ornithine
decarboxylase activity, reduces the production of SAR by NADPH- and NADH-dependent electron transport
chains, and by NADPH oxidase of leukocytes, limits lipid peroxidation, increases antioxidant capacity, reduces
collagenolysis and proteoglycans depolymerization in bone tissue and soft tissues, loweres resorption of alveolar



processes in the jaws. Administration of uric acid impedes the generation of SAR by mitochondrial respiratory
chain in the soft periodontal tissues, limits lipid peroxidation, increases the activity of catalase, reduces
collagenolysis, and hinders resorption of alveolar processes in the jaws. It has been found for the first time the
introduction of JSH-23, an inhibitor of NF-kB activation (in a dose of 1 mg/kg, twice a week) in simulated combined
chronic intoxication with nitrate and sodium fluoride reduces total activity of NOS in soft periodontal tissues,
increases ornithine decarboxylase activity, hinders their production of SAR by NADPH- and NADH-dependent
electron transport chains, and by NADPH oxidase of leukocytes, restricts the activity of lipid peroxidation,
enhances antioxidant capacity, as well as reduces collagenolysis and proteoglycans depolymerization in both soft
and bone periodontal tissues, reduces resorption of alveolar processes in the jaws.
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