AHOTALIA

Aximos O.€. MexaHi3Md METa0OJIYHUX TMOPYIIEHb CIU30BOi OOOJOHKHU
IUTyHKa IIypiB 32 YMOB MO€JHAHOTO HAJJIMIIKOBOTO HAJIXO/DKCHHS HITpaTy Ta
dbTopuay HaTpilo Ta iX KOpeKIlis eHTepocopOeHTamu. - KBamidikaliiiHa HaykoBa
npaisd Ha IpaBax PyKOMHCY.

Hucepramisi Ha 3100yTTS HAyKOBOTO CTyMeHs HoKTopa ¢imocodii 3a
crieniaibHicTio 222 «Meaununay (14.03.04 — natosorivna ¢izionoris). YkpaiHcbka
MeIuYHa cToMarosoriyaa akaaemis MO3 Ykpainu, [lonraBa, 2020.

VYkpaincbka MeauuHa ctoMarojioriuHa akajaemis MO3 VYkpainu, [lonrtaba,
2020.

VY nucepTariii HaBeIEHO TEOPETUYHE y3araJbHEHHS 1 PO3B’A3aHHS HAYKOBOTO
3aBJIaHHS, SIKE TOJISITa€ y BCTAHOBJICHI MOJIEKYJISIPHUX MEXaHI3MiB MaTOT€HHOI il
HITpaT-10HIB Ta (TOPHUI-IOHIB B YMOBaX iX IOEJHAHHS Ha CIM30BY OOOJIOHKY
IUIyHKAa WIypiB Ta E€KCHEPUMEHTAIBHOIO OOIPYHTYBAaHHS KOPEKLII MO€EIHAHO1
IHTOKCHKAIlT EHTEPOCOPOCHTAMH.

PobGora Oyna nposenena Ha 90 Oumx mrypax o6ox crareit JiHii «Bictapy
Macoro 185-240 r. ¥V po6OTI BUKOPUCTAHO EKCHEPUMEHTAIbHI (MOJEIIOBAaHHS
XPOHIYHOT HITPATHOI, GTOPUAHOI Ta HITPATHO-(PTOPUIHOI IHTOKCUKAIIX Ha LIypax),
010x1MIYH1 (CHEKTPOPOTOMETPUYHE BH3HAYEHHS AKTUBHOCTI €H3UMIB: CHUHTa3U
OKCHUJY a30Ty, HITpaT- 1 HITPUTPEAYKTa3u, apriHazu, OPHITUHIAEKAPOOKCHUIIa3H,
CYNEpPOKCUIIUCMYTa31 Ta KaTajla3h; KOHUEHTpAalll NEePOKCUHITPUTIB JTYKHUX Ta
JY>KHO3EMEJIbHUX METaliB; MIBUIKOCTI MPOIYKIi MEPOKCUHITPUTIB JTYy>KHHX Ta
JY>)KHO3EMEJIbHUX METaNiB; IIBUAKOCTI MPOAYKIII CYNEPOKCHUIHOTO aHIOH-
pajauKalia; KOHIEHTpAIlld TiIpONEePEeKUCiB JIMIAIB: JIIEHOBUX, OKTAJIEHOBUX Ta
Tpi€HOBUX KOH toratiB; koHmeHTpaiii THBK-akTuBHUX MpOAYKTIB Ta iX HpHpICT
micig 1HKyOarii B 3aiizoackopbaTHOMy OydepHOMY pO3UHHI; BMICTY OKHCHO-
MOAM(IKOBAaHMX OUIKIB, BUIBHOrO L-OKCHMIpONiHY Ta TIJIIKO3aMIiHOTJIIKAHIB;
KOHIICHTpAIlII0 TeMapyuH-TeNapaHoBoi, KepaTaH-IepMaTaHOBOI Ta XOHIPOIiTUHOBOT
dpakIlii M1Ko3aMiHOTIIIKaHIB) Ta MATEMAaTUKO-CTATUCTUYHI METOJIA JTOCIIIKEHHS.

BcranoBnieHo, 1m0 XpOHIYHE HAIMINTKOBE HAIXOJDKEHHS HITPATy HATPIIO



IPHU3BOAUTH A0 Timeprpoaykiii Mmonookcuay a3otry (NO) 3a paxynok L-aprinin
HE3aJIEKHOTO HITPaT-HITPUTPEAYKTA3HOTO MUISIXY HOTro YTBOPEHHS, CIIpUSE
PO3BUTKY OKCHJIATUBHOTO CTPECY Ta MOCUJICHHIO IPOIECIB MEPEKUCHOTO OKUCHEHHS
JIMIIB, @ B CIOJYYHIM TKaHWHI CIM30BOi OOOJIOHKH IIUTYHKAa IIYyPiB IOCHIIIOE
IPOLECH KOJAreHoJi3y Ta 3MEHIIye BMICT JBOX MpOTHU3AMaNbHUX (GpaKiii
riiko3amiHormikaHiB. KoHeHTpallist MepOKCUHITPUTY Ta HOTO MPOIYKINiS B yMOBax
XPOHIYHOT'O HAIXOHKEHHS HITpaTy HATPit0 y 7031 500 MI/KT CTaTUCTUYHO 3HAYYIIIEC
3HUKY€ETHCA.

BusisneHo, 1o XpoHi4He HATMIIIKOBE HAIXOIXKEHHS (PTOPHLY HATPIIO Y 1031
10 MI/Kr mpu3BOIUTH A0 TINEPNPOIYKIIi MOHOOKCHUIY a30Ty 3a pPaxyHOK HITpaT-
HiTpuTpenykrasHoro nuisixy ta NO-CHHTa3HOTO HUISAXiB KOTO YTBOPEHHS, CIIPHSIE
PO3BUTKY OKCHIATHUBHO-HITPO3aTHMBHOIO CTpeCy Ta TOCWJIEHHIO IPOLECIB
NEPEKUCHOIO OKHCHEHHS JIMiAiB, @ B CHOJYYHIM TKAaHWUHI CIM30BOi OOOJIOHKU
NUTyHKA IIypiB TOCHUIIOE TPOIECH KOJAreHOMi3y Ta 3MEHIIye€ BMICT JBOX
npoTU3anaIbHUX (PPaKIIii TI1KO3aMIHOTIIIKAHIB.

B3aemonis HiTpartiB Ta GTOPHUIIB MiAYAC iX MOEAHAHOTO BIUIMBY IPU3BOIHUTH
JI0: TIOCWJIGHHS AaKTUBHOCTI HITPUTPENYKTa3, 30UIbIICHHS ©0a30BOT MPOTYKIIIi
CYHEPOKCUHOTO aHIOH-PAJIUKaATY, 3HUXKYE HOT0 MPOAYKIIIIO BiJl MIKPOCOMAJIHLHOTO
€JIEKTPOHO-TPAHCIIOPTHOTO JIaHIIOra, 30iblIye po3max amMophHOi PEedyOBUHH
CHOJYYHOI TKAHMHU CIM30BOI OOOJIOHKM INUTyHKA IIypiB Ta MPHU3BOAUTH JO
30UTbIIEHHS! KOHLIEHTpalli MpOTH3alajbHUX Ta TMOCHIIOIYHMX pEreHepariro
dpaxiiif r11K03aMIHOTIIKAHIB.

Bcranosneno, mo (QTopuaHMII KOMIIOHEHT MOEIHAHOI 1HTOKCHUKAIT Mae
HaCTyMHI edekTu: mocuitoe akTuBHICTE NO-crHTa3, 3HMKY€ aKTUBHICTh apriHa3 Ta
OpPHITUHJIEKApOOKCHIa3u, 30UIbIIYE TPOMYKIII0 Ta BMICT TMEPOKCHUHITPUTY,
30UTbIIY€E BMICT HITPUTIB, TOCHIIOE MTPOIYKIIIO CYNIEPOKCUIHOTO aHIOH-PaANKaTy
Bin HAJI®H-oxcuaa3zu ¢arouuriB, 3HWAKYE aKTUBHICTh CYyNEPOKCHIIUCMYTA3H,
iHTeHCU(DiKy€e OKCHIAaTUBHY MOAMQIKAIIiI0 OUIKIB Ta MPOIIECH KOJAreHOI3Y.

HitpatHuii KOMIOHEHT MO€IHAHOI I1HTOKCUKAIlll Ma€ HACTyHHI e(eKTH:

3umkye  aktuBHICTE  NO-cuHTa3, MiABUINYE€  aKTHBHICTh  apriHa3  Ta



OpHITUHAEKApOOKCHUIIa3u, 30UIbIIyE AKTUBHICTh  HITpATPEAyKTa3, 3HIXKYE
MPOAYKII0O Ta BMICT NEPOKCHHITPUTY, 30UIBIIYE MPOIYKIIKD CYHEPOKCHIHOIO
aHIOH-paIUKaly BiJl MITOXOHJPIATbHOTO E€JIEKTPOHO-TPAHCIIOPTHOTO JIAHIIIOTA,
OOMEXYyIOud TpU I[OMY NPOAYKIII0 CYHNEPOKCHUIAHOIO aHIOH-PAJUKaIy BiJl
HAJI®Hj-okcuma3u (¢aronuriB, 3HIKYE AaKTUBHICTh KaTalla3W, IHTCHCHBHICTH
OKcHIaTUBHOT Monu@ikaiii OUIKIB Ta HAKONUYEHHS BTOPUHHUX MPOAYKTIB
MEePEKUCHOTO OKMCHEHHS JIITi/IIB.

BcranoBieno, mo crate HIypiB CTaTHCTUYHO 3HAUYyIle HE BIUIMBAE Ha
JOCITKyBaH1 TapaMeTpy B yMOBaxX (PTOPHIHOI, HITpATHOI Ta MOEHAHOI HITPATHO-
bTOpUTHOT IHTOKCUKAIIIH.

BusiBneno, 1mo BBeIeHHS CyCHeH31i HaHOAUCIIEPCHOTO OKCHUIY KPEMHII0 Ta
KapOoJialiHy € e(peKTUBHUM 3aco00oM Kopekiii HaamipHoi mpoaykuii NO, ska
CIIOCTEPITAETHCS B yMOBAaX XpPOHIYHOI HITPATHO-(TOPUIHOT IHTOKCUKALII1, OCKUIBKI
3HWKY€eTbCs akTuBHICTE NO-CHHTA3, HITpAaT-HITPUTPEAYKTa3 Ta BMICT HITPUTY B
CIM30BIA OOOJOHINI IUIYHKAa UIypiB. 3acTOCYBaHHS JITHIHY TLAPOJI3HOTO
npU3BOAUTH 10 30inbmeHHs npoaykiii NO B cu3oBiit 000I0HII NUTYHKA HIYpPiB 32
YMOB XPOHIYHOI HITPATHO-(PTOPUIHOT IHTOKCHKAILIIT.

3acTocyBaHHA JAOCHIDKYBaHMX €HTEPOCOOCHTIB B yMOBaxX XpOHIYHOL
HITPaTHO-(PTOPUAHOI 1HTOKCUKAILlT MPU3BOAUTH 10 3HUKEHHA 0a30BOi MPOIYKIIi
CYIIEPOKCHUHOTO aH1OH-paJuKaa, IT1JIBUIIY €ThCS AKTHBHICTh
CYNEPOKCHITUCMYTa3H Ta KaTala3W, 3MEHIIYEThCS KOHIEHTpAIlil TMEePBUHHUX
(1IEHOBUX, OKTAJIIEHOBUX Ta TPIEHOBUX KOH IOTATIB) Ta BTOPUHHUX (SIK1 pearyrTh
13 T1006apOITYpOBOIO KHCJIOTOK) TMPOAYKTIB IEPEKHUCHOTO OKHCHEHHS Il B
CJIM30B1M 000JIOHIII IITYyHKA 11ypiB. IIpoTe BukopucTanHs kapOonaitHy npu3BOAUTh
710 301JIBIIIEHHS MPOAYKIIIi CYTIEPOKCUIHOTO aHIOH-paJrKaa BiJl MIKDOCOMAIbLHOTO
€JICKTPOHO-TPAHCTIOPTHOTO JIAHIIOTA, a JITHIHY TIAPOJI3HOTO 10 30UIbIICHHS
MPOIYKLII CyNepOKCUIHOIO aHIOH-paguKaia BlJ MITOXOHJAPIAIbHOTO €JIEKTPOHO-
TPAHCTIOPTHOTO JIAHITIOTA B CIM30Bii 0OOJIOHIII NUTyHKA IIyPiB 32 YMOB XPOHIYHOT
HITPaTHO-(PTOPUAHOT IHTOKCHKAIII1.

EnTepocopOenTH, siki BUKOPUCTOBYBAIH ISl KOPEKITli XpOHIYHOI HITPATHO-



bTopUIHOT 1HTOKCUKAIllT MPU3BEIH JI0 3MEHIIEHHS HECTUMYJIbOBAHOI MPOAYKIIT
MEPOKCUHITPUTY Ta BMICTY OKHCHO-MOAM(DIKOBAHUX O1JIKIB B CIIM30Biil 00OJIOHIII
nuryHka — 1rypiB.  [Ipote  3actocyBaHHs — KapOojaiiHy — 3017IbIIIye  BMICT
MEPOKCUHITPUTIB B CJIM30BIM OOOJIOHIN IUIyHKAa IIypiB 3a yMOB IO€IHAHOT
HITPaTHO-(PTOPHUIHOT IHTOKCHKAIII].

Kopekiiss  XpoHiIuHOI MO€IHAHOI  HITPATHO-(QTOPUIAHOI  IHTOKCHKAIT
HAHOJMCIIEPCHUM  OKCHJOM  KPEMHII0  BUKJIMKA€  3MEHIICHHS  BMICTY
TNIIKO3aMIHOTUIIKaHIB,  KapOomaiHOM  —  BHUKJIMKA€  30UIBLICHHS  BMICTY
[JIIKO3aMIHOTJIIKaHIB B CJIM30BIM OOOJOHIN IIIyHKa UIypiB. 3acTOCYBaHHS
JIOCITIJIKYBAaHUX EHTEPOCOPOCHTIB MPHU3BOJUTH JO 3MEHIICHHS 1HTEHCHUBHOCTI
MPOLIECIB KOJAreHOoi3y B CIM30BIA O0OJIOHI HUTYHKa UIypiB 32 YMOB XPOHIYHOI
MO€EIHAHOT HITPATHO-(DTOPUAHOT IHTOKCHUKAITI].

HaykoBa HOBHM3HA OTPUMAHHUX pPe3yJbTaTiB. Ymepiie BCTaHOBICHO, IIO
nigyac  MOE€JHAHOI  HITPATHO-(PTOPUAHOI  IHTOKCHKALII  CHOCTEpPIra€ThCs
TINepIpOAYKI[iSt OKCUIY a30Ty B CIM30BIA OOOJOHIN NITyHKA IIypiB, HITpATHUI
KOMITOHEHT MO€AHAHOI 1IHTOKCHKAIli MOCHIIOE MPOAYKILII0 OKCHIy a30Ty HITpat-
HITPUTPEIYKTA3HUM IUISIXOM, Y TOH 4Yac KOJU (PTOPUIHUN KOMIIOHEHT 301IbIIyE
MPOYKITiF0 OKcuy a30Ty Bix NO-cuHTa3. AKTUBHICTB apriHa3 B yMOBaX MO€ETHAHOT
1HTOKCHKAIIl1 3pOCTaE.

Busisneno, mo noenHana HiTpaTHO-(QTOPUAHA IHTOKCUKAILIS IPU3BOAUTH 10
PO3BUTKY OKCHUAATHUBHO-HITPO3aTUBHOTO CTPECY B CIM30BIM OOOJOHLI MUTyHKa
IIypiB, IO CYMPOBOIKYETHCS 30UIBIICHHSIM MPOIYKINT aKTUBHUX (POPM KHCHIO Ta
a30Ty, 3HUKEHHSIM aKTUBHOCTI aHTUOKCUIaHTHUX (pepMeHTiB Ta mocuieHHsM [TOJL.
BcraHoBiieHa B3a€MOIONOBHIOKOYA IPUTHIYYIOYA JIisl HITpaTiB Ta (PTOPHIIB, IPHU iX
MO€/IHaHHI, Ha (EPMEHTATUBHY JIAHKY AHTHOKCHJIAHTHOI CHUCTEMH (aKTUBHICTh
CYTIEPOKCHITUCMYTa3H Ta KaTanxasm).

Bnepmie noBemeHo, 110 TO€IHAHA HITPATHO-(PTOPUIHA 1HTOKCHUKAIIIS
MPU3BOJUTH J0 TIOCUJICHHS JIerpajiallii CIoMy4HO! TKAaHWUHH CIM30BOI 0OOJOHKH
IUTYHKa IIypiB. IHTEHCUBHICTH MPOIECIB KOJATE€HOI3Y 3aJICKHUTh MEePEBaKHO BIJl

bTOpUIHOTO KOMIOHEHTY MO€MHAHO1 iHTOKCcHKaiii. Po3man amopdHOi pedoBuHM



CHOJYYHOI TKAHWHU CYNPOBOJIKYETHCS 3POCTAHHAM MPOTH3ANAIbHUX (paKIiil
TJ11IKO3aMIHOTJIIKaHIB.

Brnepmie mocnipkeHO BIUIMB €HTEPOCOPOEHTIB Ha (DYHKIIOHAIBHUN CTaH
CUCTEMU OKCHUIY a30Ty B CIM30BIH OOOJOHILI HUIYHKAa ILIypiB 332 YMOB IO€JIHAHOI
HITpaTHO-PTOPHUIHIA 1HTOKCHKAIi. BcTaHOBIEHO, 10 3aCTOCYyBaHHS CyCHEH3Ii
HAHOJUCIIEPCHOTO OKCUAY KPEMHIIO € €()eKTUBHIIIUM METOJIOM KOPEKIIiT HaMIpHOT
MPOAYKINT OKCHIY a30Ty y CIM30Bii 0OOJOHII IUTyHKA IIypiB MPU MOPIBHSIHHI 13
CYCIICH31SIMH JIITHIHY T1IpOJII3HOTO Ta KapOoaiiHy.

BcraHoBieHO, 110 BBENEHHS EHTEPOCOPOEHTIB IONEpEKae PO3BUTOK
OKCHJIATUBHOTO CTPECY B CIM30BIN OOOJIOHI NUIyHKA LIYpiB 3a YMOB IO€IHAHOI
HITPaTHO-(PTOPUAHOI 1HTOKCHKAI[li. 3aCTOCYBaHHSI CYCIEH31i HAaHOAMCIIEPCHOTO
OKCUIY KpeMHII0 e(EeKTUBHIIIE 3amobirae poO3BUTKY OKCHUIATUBHOTO CTpECy B
CIIM30BIM OOOJIOHIII NUIYHKa WIypiB 3a YMOB IMO€AHAHOI HITPATHO-()TOPHIHOL
1HTOKCHUKAIII1 Y MMOPIBHSHHI 13 CYCIIEH315IMU JITHIHY TIAPOII3HOTO Ta KapOoaaiHy.

BusiBneHo, 10 BUKOPUCTAaHHS EHTEPOCOPOEHTIB B yMOBaX IO€AHAHOL
HITPaTHO-(PTOPUAHOI 1HTOKCHKAIll 3MEHINY€E Jerpajaliio CIOIYyYHOI TKaHWUHU
CJIM30BO1 OOOJIOHKHU IUTYHKA ITYPIB.

VYnepie A0BeAEHO, 10 3aCTOCYBAaHHS CYCIEH311 HAHOIMUCIEPCHOTO OKCUIY
KPEMHIIO yCYBa€ HEraTHMBHUM BIUIMB XPOHIYHOI MO€JHAHOI HITPATHO-(PTOPUAHOI
IHTOKCHKAIll Ha CIM30BY OOOJOHKY mulyHKa ImIypiB. Cycrnensis kapOosaiiHy
3MeHInye (GTopuaHI €(EeKTH, a CYCIEeH3is JIrHiHy OOMEXye HITpaTHI e(exTu
MO€ETHAHOT HITPATHO-(TOPUTHOT IHTOKCHUKAITIT B CTU30B1i 000JIOHIII IIUTYHKA Iy PiB.

IIpakTyHe 3HAYEeHHS OTPUMMAHMX pe3yabTaTiB. OnepkaHi pe3yiabTaTu
MOXYTb BUKOPUCTOBYBATHCSl SIK €KCIIEpUMEHTaldbHa 0aza g pO3poOKU
MAaTOTEHETUYHO  OOIPYHTOBAHWX  METOJIIB  TMOMEPEKEHHS  Ta  KOPEKIIil
OKCHJIATUBHOTO CTpeCy, IO BUKIUKAHWN TMOETHAHOK HITPaTHO-PTOPHIHOIO
iHTOKCHKariero. OpepxkaHi pe3yJabTaTH MOXYTh BHUKOPHUCTOBYBATHCS  SIK
eKCIIEpUMEHTaJbHE OOIPYHTYBaHHS JOLUUIBHOCTI MPOBEAEHHS  MOJAIbIINX
KJIIHIYHUX JTOCHIIKEHb €(DEKTUBHOCTI HAHOAUCTIEPCHOTO OKCUAY KPEMHIIO B IKOCTI

3aco0y Teparmii XpOHIYHOI HAJIUIIIKOBOTO HAJXOHKEHHS HITPATIB Ta GTOPHUIIB 110



opraHizmy. Po3po0iieHi MeToM 1arHOCTUKH (PYyHKI[IOHAIBHOTO CTaHy CHCTEMU
OKCUIY a30Ty (MaTeHTu YKpaiHu Ha KopucHy mojenb No 111874, No 111232, No
120064).

Pesynbrati poOOTH BHPOBAIKEHO B HaBUYaJIbHUN TIpoliec Ha Kadeapi
natodizionorii YkpaiHChKOI MEIWYHOI CTOMATOJIOTiYHOI akaaemii, kadeapi
natodizionorii HarmionansHOro  (papManieBTUYHOTO  YHIBEPCUTETY, Kadenapi
MaTOJIOTTYHOI (Pi310710T1i 3amOpi3bKOI0 IePKAaBHOTO METUYHOTO YHIEPCUTETY Ta Ha
kadenpi natonoriyHoi ¢iziornorii iM. J[.O. Anpnepra XapKiBChKOTO HalllOHATHHOTO
MEJIUYHOTO YHIBEPCUTETY.

Iyo6aikanii. 3a Temoro auceprartiii omy6sikoBaHo 31 HayKOBY mpailto, i3 HUX
5 crareil y (paxoBHX HAyKOBUX BUAAHHAX YKpainu (1 y BUAaHHI, SIKE BXOJIUTH J0
HAYKOMETPUYHOT 0a3u SCOPUS), 6 — y MixkHapogHUX BuaaHHX (1 y BUJaHHI B KpaiHi
€Bpocorody; | y BuUgaHHI IO BXOIUTH 10 HAYKOMETpUYHOi Oa3u SCOpUS Ta
3HAXOAMUTHCS Ha TepuTopii €Bpocoro3y); 17 Te3 y 30ipHHMKAaX HAYKOBUX Ipallb.
Otpumano 3 naTeHTH YKpaiHu Ha KOPUCHY MOJIEIIb.

Kntouosi cnosa: mimpam wnampino, ¢mopuo uampiro, enmepocopbenmu,
CIU308a 0O0NOHKA ULTYHKA.

SUMMARY

Akimov O. Ye. Mechanisms of metabolic disorders in rat gastric mucosa
under conditions of combined excessive intake of sodium nitrate and sodium
fluoride and their correction by enterosorbents. - Qualifying scientific work on the
rights of the manuscript.

Thesis for a Doctor of Philosophy Degree in Specialty 222 “Medicine”
(14.03.04 - Pathological Physiology). Ukrainian medical stomatological academy,
Poltava, 2019.

Ukrainian medical stomatological academy, Poltava, 2019.

The thesis presents the theoretical generalization and solution of a scientific
problem, which consists from establishment of molecular mechanisms of pathogenic
action of nitrate ions and fluoride ions in the conditions of their combination on the

gastric mucosa of rats and the experimental substantiation of its correction



enterosorbents.

The work was carried out on 90 white rats of both genders of the Wistar line
weighting 185-240 g. Experimental (simulations of chronic nitrate, fluoride and
nitrate-fluoride intoxication in rats), biochemical (spectrophotometric determination
of enzyme activity: nitric oxide synthase, nitrate and nitrite reductase, arginase,
ornithine decarboxylase, superoxide dismutase and catalase; production rates and
concentration of alkali and alkaline earth metal peroxinitrites; superoxide anion
radical production rates; lipid hydroperoxide concentrations: diene, octadiene and
triene conjugates; concentrations of TBA-reactants and their increase after
incubation in iron-ascorbate buffer solution; content of oxidation-modified proteins,
concentration of free L-oxyproline and glycosaminoglycans; concentration of
heparin-heparan, keratan-dermatan and chondroitin fraction of glycosaminoglycans)
and mathematical-statistical methods of research were used.

It was established that chronic excessive intake of sodium nitrate leads to
hyperproduction of nitrogen monoxide (NO) due to activation of the L-arginine
independent nitrate-nitrite reductive pathway of its formation, contributes to the
development of oxidative stress and enhances the processes of lipid peroxidation,
collagenolysis and reduces the content of two anti-inflammatory fractions of
glycosaminoglycans. The concentration and production of peroxynitrite under
conditions of excessive intake of sodium nitrate at a dose 500 mg / kg decreases
significantly.

It was revealed that chronic excessive intake of sodium fluoride at a dose of
10 mg / kg leads to the overproduction of nitrogen monoxide due to activation of the
nitrate-nitrite reductive and NO-synthase pathways of its formation, promotes the
development of oxidative-nitrosative stress, and enhances the processes of lipid
peroxidation (LPO), enhances collagenolysis processes and reduces the content of
two anti-inflammatory glycosaminoglycan fractions in gastric mucosa of rats.

The interaction of nitrates and fluorides during their combined effect leads to:
increased activity of nitrite reductase, increased basic production of superoxide

anion radical, reduces its production from the microsomal electron transport chain,



increases the decay of the amorphous substance of the connective tissue of the
mucous membrane increased concentration of anti-inflammatory and regeneration
boosting glycosaminoglycan fractions in gastric mucosa of rats.

We established that the fluoride component of combined intoxication has the
following effects: enhances the activity of NO-synthases, decreases activity of
arginases and ornithine decarboxylase, enhances production and contencentration of
peroxynitrite, increases the content of nitrite, increases production of superoxide
anion radical from NADPH oxidase of phagocytes, decreases superoxide dismutase
activity, increases oxidative protein modification and collagenolysis in rats gastric
mucosa.

The nitrate component of combined intoxication has the following effects:
reduces the activity of NO-synthases, increases the activity of arginases and
ornithine decarboxylase, increases the activity of nitrate reductase, reduces the
production and content of peroxynitrite, increases the production of superoxide
anion radical from the mitochondrial electron transport chain, while limiting the
production of superoxide anion radical from NADPH oxidase of phagocytes, reduces
the activity of catalase, intensity of oxidative modification of proteins and
accumulation of secondary products of lipid peroxidation.

It was established that the rat sex had no statistically significant effect on the
studied parameters under conditions of fluoride, nitrate and combined nitrate-
fluoride intoxication.

It has been found out that the administration of a suspension of nanosized
silicon oxide and carboline are effective means for correction of excessive NO
production observed during chronic nitrate-fluoride intoxication in rats gastric
mucosa, as they reduced the activity of NO synthases, nitrate and nitrite reductases
and nitrite concentration. The usage of hydrolysed lignin leads to an increase in NO
production in the rat gastric mucosa under chronic nitrate-fluoride intoxication.
However, carboline usage leads to an increase in the production of superoxide anion
radical from the microsomal electron transport chain, and hydrolysed lignin usage

leads to an increase in the production of superoxide anion radical from the



mitochondrial electron transport chain in the mucous membrane of the rat gastric
mucosa during chronic nitrate-fluoride intoxication.

Enterosorbents used for the correction of chronic nitrate-fluoride intoxication
led to a decrease in unstimulated production of peroxynitrite and to lowered the
content of oxidation-modified proteins in the gastric mucosa of rats. However,
carboline usage increased the content of peroxynitrite in the gastric mucosa of rats
under combined nitrate-fluoride intoxication.

Correction of chronic combined nitrate-fluoride intoxication with nanodisized
silicon oxide causes a decrease in the concentration of glycosaminoglycans,
correction with carboline causes an increase in the concentration of
glycosaminoglycans in the gastric mucosa of rats. The usage of the investigated
enterosorbents leads to a decrease in the intensity of collagenolysis processes in the
rat gastric mucosa under the conditions of chronic combined nitrate-fluoride
intoxication.

Scientific novelty of the obtained results. It was first established that during
combined nitrate-fluoride intoxication there was a hyperproduction of nitric oxide
in the gastric mucosa of rats, the nitrate component of combined intoxication
enhances the production of nitric oxide by nitrate-nitrite reductive pathway, while
the fluoride component increases the production of nitric oxide from NO synthases.
The activity of arginases under conditions of combined intoxication in rat gastric
mucosa increases.

It was revealed that combined nitrate-fluoride intoxication leads to the
development of oxidative-nitrosative stress in the gastric mucosa of rats, which is
accompanied by an increase in the production of reactive oxygen and nitrogen
species, a decrease in the activity of antioxidant enzymes and an increase in LPO. A
complementary inhibitory effect of nitrates and fluorides, when combined, on the
enzymatic link of the antioxidant system (superoxide dismutase and catalase
activity) has been established.

It has been demonstrated for the first time that combined nitrate-fluoride

intoxication leads to increased degradation of the connective tissue of the gastric



mucosa of rats. The intensity of the collagenolysis processes depends mainly on the
fluoride component of the combined intoxication. The disintegration of the
amorphous substance of the connective tissue is accompanied by an increase in the
anti-inflammatory fractions of glycosaminoglycans.

The effect of enterosorbents on the functional state of the nitric oxide system
in the gastric mucosa of rats under combined nitrate-fluoride intoxication was
investigated for the first time. It has been found that the usage of a suspension of
nanosized silicon oxide is a more effective method of correction of excessive
production of nitric oxide in the gastric mucosa of rats when compared to
suspensions of hydrolysed lignin and carboline.

It has been found out that the introduction of enterosorbents prevents the
development of oxidative stress in the rat gastric mucosa under conditions of
combined nitrate-fluoride intoxication. The use of a suspension of nanosized silicon
oxide more effectively prevents the development of oxidative stress in the gastric
mucosa of rats under combined nitrate-fluoride intoxication compared to
suspensions of hydrolysed lignin and carboline.

It was proved that the use of enterosorbents under conditions of combined
nitrate-fluoride intoxication reduces the degradation of the connective tissue of the
gastric mucosa of rats.

It has been first demonstrated that the use of a suspension of nanosized silicon
oxide eliminates the negative effects of chronic combined nitrate-fluoride
intoxication on the gastric mucosa of rats. Carboline suspension reduces fluoride
effects, and lignin suspension limits the nitrate effects of combined nitrate-fluoride
intoxication in the gastric mucosa.

The practical significance of obtained results. The obtained results can be
used as an experimental basis for the development of pathogenetically sound
methods of prevention and correction of oxidative stress, caused by combined
nitrate-fluoride intoxication. The established results can be used as an experimental
justification for the feasibility of further clinical studies of the effectiveness of

nanosized silicon dioxide as a treatment for chronic excessive nitrate and fluoride



intake. Methods of diagnostics of the functional state of the nitric oxide system have
been developed (patents of Ukraine for utility model Ne 111874, Ne 111232, No
120064).

The results of the work were introduced into the educational process at the
Department of Pathophysiology of the Ukrainian Medical Stomatolohical Academy,
the Department of Pathophysiology of the National Pharmaceutical University, the
Department of Pathological Physiology of Zaporizhzhya State Medical University
and the Department of Pathological Physiology named after DO. Alpern of Kharkiv
National Medical University.

Publications. On the topic of the dissertation 31 scientific works have been
published, 5 of them are in professional scientific editions of Ukraine (1 in the
Scopus science database); 6 - in international journals (1 in edition in EU country; 1
in edition in Scopus science base and located in EU territory); 17 abstracts in the
collections of scientific works. Received 3 patents of Ukraine for utility model.

Keywords: sodium nitrate, sodium fluoride, enterosorbents, gastric mucosa.
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