“Bicnuk cmomamonozii’, No 4, 2013

I EKCIHEPUMEHTAJIbHO-TEOPETUYHHAMI PO3 /LI

YK 616.36.102.2-07:616-078.33
O. b. Tkau

KueBckuit HamoHaNbHBINA METUIIMHCKUNA YHUBEPCUTET
nM. boromornsita

BJIMSIHUE T'EJIEM C HAHOYACTHIIAMHU
30JI0TA WIN CEPEBPA HA CTEIIEHD
JTACBHUO3A CJIA3ACTOMN OBOJIOYKHA IEKA
KPBIC ITOCJIE BO3JIEVCTBUS
JIMIIOIMOJINCAXAPUIA

Tenu, cooeporcawgue 5 % cunuxazenesoeo copbenma ¢ KOUEHU-
eM HaHouacmuy 3010ma uiu cepedpa, CHUNCAIOM CMeneHb OUC-
6u03a 6 CIU3UCMOU 060NOUKE WeKU KPbIC NOCIe ANnNIUKAYULL Tl-
nononucaxapuoa. B naubonviueil cmenenu aHmuoucouomuyeckoe
Oelicmeue NPosIBUIU HAHOYACHIUYbL 3010MA.

Knwouesvie cnosa: nanovacmuyvl, 3010mo, cepebpo, Munonoiu-
caxapuo, oucouo3s, ujexa.

O. b. Tkau

KuiBcbknii HalliOHaJIBHUH MEANYHUN YHIBEPCHTET
iMm. BoromonbIis

BIJIVB T'EJIIB 3 HAHOYACTUHKAMH 30JI0TA
ABO CPIBJIA HA CTYIEHD IMCBIO3Y
CJIM30BOi OBOJIOHKH IIOKH IYPIB MICJISI
JUT JIITTOMOJIICAXAPHUTY

Teni, sxi micmumb 5 % cunikazenieozo copbenmy 3 6KnIOUeHHAM
HAHOYACMUHOK 3010Ma abo cpibna, 3HUNCYIOMb CIMyneHb Oucohi-
03y 6 CIU306Il 000N0HYI WOKU WYpie, nicis antikayii 1inonoui-
caxapudy. B naubinewiti mipi anmuoucoiomuuny 0ilo eusguiu
HAHOYACUHKU 30710MA.

Knwuosi cnosa: nanouacmunxu, sonomo, cpiono, ninononica-
xapuo, oucbios, woxa.

O. B. Tkach
Kyiv National Medical University named after Bogomolets

THE INFLUENCE OF GELS WITH
NANOPARTICLES OF GOLD AND SILVER
ON THE DEGREE OF DYSBIOSIS OF MUCOUS
MEMBRANE OF CHEEK OF RATS AFTER
THE AFFECTION OF LIPOPOLYSACCHARIDE

ABSTRACT

Microbe toxin lipopolysaccharide causes the development of
dysbiosis, at which microbe insemination grows and the level of
nonspecific immunity reduces, in oral mucous membrane.
Sorbents are recommended to eliminate the phenomena of
dysbiosis.

The aim of this investigation is the study of the influence on the
state of dysbiosis in cheek mucous membrane of rats after the af-
fection with lipopolysaccharide of the complex sorbents on the ba-
sis of silica gels, containing nanoparticles of gold or silver. These
sorbents were obtained at the Department of Inorganic Chemistry
of Kyiv National University named after Shevchenko T.G.
Materials and methods. 4 sorbents with nanoparticles of gold
or silver of different size, from which mucosal gels were pre-
pared by combination with the preparation Lysomucoid and 3%
gel of carboxymethylcellulose, were used. The experiment was
held on he-rats of Vistar line, dysbiosis in which was caused by

the application of gel with lipopolysaccharide from Salmonella
typhi dosed at 75mcg/kg on oral mucous membrane for 24 hours.
Lipopolysaccharide was applied on oral mucous membrane of
rats 2 days before the application of gels with nanoparticles of
gold and silver. The last ones were used for three days. Mucous
membrane of cheek, in homogenate of which the degree of
dysbiosis was determined by the correlation of relative activities
of urease (marker of microbe insemination) and lysozyme (the in-
dex of nonspecific immunity) was excised in rats in 4 days.
Results. Gels, containing 5% of silica gel sorbent with nanopar-
ticles of gold and silver, reduce the degree of dysbiosis in oral
mucous membrane of rats after lipopolysaccharide applications.
Nanoparticles of gold with the size of 5nm had the greatest
antidysbiotic effect.

Key words: nanoparticles, gold, silver, lipopolysaccharide,
dysbiosis, cheek.

MuKpoOHBIi (hakTOp WUrpaeT Pelaollylo poiib B Ma-
TOreHe3e OOJNBIITMHCTBA CTOMATONOTHIECKHX 3a00IeBaHuA,
omnpesieNisisl  pa3BUTHE  BOCHATUTENBHO-IUCTPOYUUECKUX
MPOLIECCOB 32 CYET JeHCTBHS MUKPOOHBIX TOKCHUHOB |1, 2].
BonbmMHCTBO HMccenoBaTenell CBA3BIBAIOT MATOJIOTHYe-
CKUC€ M3MCHCHHA B TKAHAX IMOJIOCTH PTa C BOS}ICﬁCTBHCM
Ha Hux Jjunononucaxapuaa (JIIIC), obpasyemoro rpa-
MoTpuuaTenbHbIMU OakTepusimu [3, 4]. JIIC, wmu xu-
LICYHBI DJHIOTOKCHH, B3aMMOIECHCTBYET CO MHOTUMH
KJIeTKaMH, OCOOCHHO C JIeWKOIMTaMH, BO30y)XHas UX H
BBI3bIBAsl CEKPELMI0 IPOBOCHAIUTENBHBIX IUTOKHHOB
(®HOaq, NJI-1, UJI-6 u np.) [5, 6]. B pe3yasTate sTOrO
BO3HUKAET OONBUIMHCTBO MAaTOJOTMYECKUX PEaKLuil, Ha-
OJro1aeMbIX TP MapooHTUTe U cromatute [7]. OcobeH-
Hocthto JITIC siBnsieTcss ero crocoOHOCTh JIETKO MPOHHU-
KaTh 4Yepe3 THCTO-TeMaTHYecKue Oapbepbl U OKa3bIBaTh
CBOE OMONOrMuecKoe IeCTBHE B UYPE3BBIYAMHO MAabIX
(MHKpOTpaMMOBBIX ) KOHIIEHTpanusx [8].

Omuum w3 mposenenuit neiictBus JIIIC sBnsercs
Pa3BUTHE B CIM3HUCTON 00OJIOYKE IOJIOCTH pTa IUcOn03a,
NPy KOTOPOM YBEIHMYMBAETCS MHUKpOOHas 0OceMeHEH-
HOCTb M CHIDKAeTCs YPOBEHb HeCHelM(pHIECKOro UMMY-
Huteta [6]. s ycTpaHeHHS SIBICHUHA JUCOMO3a PSiT aB-
TOPOB PEKOMEHIYET UCTIONB30BaTh copoeHTsI [9, 10].

Llenv Hnacmoawezo uccnedosanun. Vzydenue
BIMSHHUSA Ha COCTOSHHE ANCOMO3a B CIM3UCTOH IIEKH
kpeic mocie BozxeiictBus JIIIC HOBoro kiacca KOM-
TUIEKCHBIX COPOCHTOB Ha OCHOBE CHJIMKArels, COJepiKa-
IIMX HAHOYACTHUIIHI 30J10Ta WK cepedpa. Takue copOeHTHI
ObUIM TIONMydYeHBI Ha Kadempe HEOPraHWIeCKOH XHMUHU
XuMudeckoro (Qakynpreta KueBckoro HamoHaIbHOTO
yauBepcurera mM. Tapaca IlleBuenko [11]. Hamu panee
OBUTIO TOKA3aHO HAIWYNE AHTUMHKPOOHBIX CBOHCTB Y
9THX copOeHToB [12].

Mamepuanst u memoost ucciedosanusn. B wncciue-
JIOBaHUM OBUIH HCIIONB30BaHBI 4 00pa3ia KOMIDIEKCHBIX
COpOEHTOB Ha OCHOBE CHIJIMKAressl, COAep KalIiX HaHOYA-
cTupl 30mota (Au) i cepedpa (Ag) pasHOTo pasMepa,
KOTOpBIe OBUTH IIPEACTAaBICHBI pa3padOTYMKOM mpod. A.
K. Tpoxumuaykom. 13 31X 00pa3oB OBUIM MPHUTOTOBIIE-
HBI 4 MyKO3QJIbHBIX Tels IMyTEM CMEINBaHuA | T cHiInKa-
remst ¢ Au win Ag ¢ 5 M npenapata JInzomykouna, co-
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nepkamiero jm3omuM  u oBomykowmn (PL] YV 24.5-
13903778-37/1:2005. 3axmrouenne M3Y Ne 05.03.02-
07/29066 ot 04.07.2005), 1 95 r 3 %-Horo Tenst KapOoK-
CHUMETHJILEIIIIONIO3b], HATPUEBOM COJH.

B »skcmepuMmenTe OBUIO HCIONB30BAaHO 42 OEIbIX
KpbICHI IMHUU Bucrap (cammpl, 4 Mecsila, cpeaHeid Mac-
coii 180£10 r). /IncOmo03 y )KMBOTHBIX BBI3BIBAIN ITYTEM
amIUIMKAIMA Ha CIM3UCTYIO Toioctu pTa 0,5 mu rens, co-
nepxamiero JITIC u3z Salmonella typhi (mpemapat «I[Iupo-
reHay» npousBoacTtBa «Mearaman», Poccust) B moze 75
MKT/KTI Macchl Ha CpOK 24 Jaca.

Bce kxppichl ObUIH pacrpeseneHsl B 7 paBHBIX TPYII
1o 6 ronoB B kaxaou. ['pynna 2, momy4aBmas JuIllb am-
mmkanuu resst ¢ JIIIC, coyxuna kotponeM Ne 1. I'pyn-
na 3, nmonyyaBmas 3a asa gHs 10 JIIIC rens ¢ JIuzomy-
KOUJIOM, CIYyXuja KOHTpojieM 2. OCTaJbHBIM YETHIPEM
rpynmnam kpsic 3a 2 aas 1o JIIIC Ha cnu3ucTyro monocTu
PTa HAHOCWJIM aNIUIMKAIMU Teliei, ColepKaliuX CHIMKa-
rejiM ¢ HaHoyacTUIaMu Au win Ag, B konnaectse 0,5 mi
Ha KpPBICY €XETHEBHO B TeUeHue 3 AHeil.

Kpsic ymepmBmisin Ha 4-if eHb onbITa (3 CyTOK ar-
IUTMKaUi MyKO3albHBIX Tened W 1 CyTku AencTBus
JITIC) nox THOIEHTAIOBBIM HapKo3oM (20 MI/KT) myTém
TOTAJBHOTO KPOBOITYCKaHUS U3 cepaua. Mccekanu cinmusu-
CTYIO IIIEKHU, B TOMOTEHATE KOTOPOH OIPENENsTH CTECIICHb
muconosza o A. I1. JleBuukomy [13] mo cooTHOmEHUIO
OTHOCHTEINIFHBIX aKTHBHOCTEH ypeasbl (MapKep MHKPOO-
Horo obcemeHeHws) [14] m nmu3ommMa (TOKa3aTelb He-
cnenupuIeckoro MMynuTera) [15].

Pesynomamul uccnedoeanun u ux oocyiyicoenue. B
TabNMIe TpPEACTaBICHBl PE3YJIbTAaThl OINPENETICHHUS aK-
TUBHOCTH (DEPMEHTOB B CIIM3HUCTOM IIEKH KpbIC IOCIE
BozzaelicTBus JIIIC u reneit ¢ HaHOUacTHLIAMU 30JI0Ta U
cepedpa. Kak BumHo u3 3tux nauubeix, JIIIC Gonee uem B
3,5 pa3a yBemMYMBAeT B CIIM3UCTON WIEKHM AKTUBHOCTbH
ypeasbl, 4TO CBHAETENLCTBYET O POCTEe MUKPOOHOH oOce-
MeHeHHOcTH TKaHu. Ilox BrnustHUMeM renst ¢ JInzomykou-
JIOM aKTHBHOCTb ypea3bl CHHXKAeTCs, OJHAKO HE JIOCTHIa-
€T HOPMBI. AHAJIOTHYHOE JEHCTBHE OKa3bIBAIOT M TEJH,
cozieprKalliie HAaHOYaCTHIIBI 30J10Ta U cepedpa.

Tabauna

Bausinue resieii ¢ HAHOYACTHIIAMM 30JI0TA U cepedpa HA AKTUBHOCTH
ypea3bl H JIM30IIHMA B CJIM3HCTOIi IEKH KPBIc mocJie Bo3aeiicTeus JIIIC

I'pynmst AKTHBHOCTb ypeasbl, MK-KaT/KI' AKTHBHOCTb JIN301IUMA, eJIKT
1. Hopma 0,43+0,12 310+ 34
2. JIIIC 1,41+ 0,05 196 £ 20
(xoHTpOIB 1) P < 0,001 p <0,01
1,21+ 0,05 217 £31
* compan gy p < 0,001 p> 0,05
p1<0,05 p1>0,3
1,22 +£0,06 248 £22
4. JITIC + JIuzomykoun +AuU p <0,001 p>0,05
(5 aMm, 500 MKI/T) p1<0,05 p1>0,05
p2>09 p2>0,3
1,35+0,12 207 £ 21
5. JIIIC+ JIuzomyxoun +Au p <0,001 p <0,05
(5 mxMm, 400 MKI/T) p1>0,3 p1>04
p2>0,2 p2>0,5
1,09+0,12 206 £25
6. JITIC+ JIuzomykoun +Ag p<0,01 p <0,05
(5 mxm, 400 MKI/T) p:1<0,05 p1>04
P2 > 013 p2 > 015
1,09 = 0,11 206 £ 25
7. JITIC+ JTuzomykoun +Ag p<0,01 p <0,05
(10 mxMm, 400 MKI/T) p:1<0,05 p1>04
P2 > 013 p2 > 015

IlIpumeyanue: p— nokazaTeiab JOCTOBEPHOCTH pa3ianyuii ¢ Tp. Ne 1; p; — mokazaTenb JOCTOBEPHOCTH pazinumii ¢ Tp. Ne 2; po —

MOKa3aTeNb JOCTOBEPHOCTH pa3nuuuii ¢ rp. Ne 3.

B ormnmame ot ypeassl aKTHBHOCTB JTU30IMMA B CITH-
3UCTON IIEKU IKCIIEPUMEHTANBHBIX KHUBOTHBIX TIOCIE afl-
mwmkanuit JIIIC cymmecTBeHHO CHIDKAETCS, a IO/ BIUSHU-
€M alIUIMKalM{ renei, conepxkamux Jluzomykoun u Ha-
HOYACTHITHI 30JI0Ta WK cepedpa, IMOBBIMIASTCS, IPHUYEM B
HauOOJIbIIIEH CTEIEHH I10CIIE HAHECEHMS Tellsl C HaHO4Ya-
CTHUI[AMH 30JI0Ta Pa3MEPOM 5 HM.

Ha pucynke npencraBiieHbl pe3yibTaThl ONpezesne-
HUS CTETICHH JUCOM03a B CIM3UCTOM MIEKH KpbICc. U3 3TIx
JMaHHBIX BUAHO, 4To JI[IC yBenmnumBaeT cTemeHb MucOmo-
3a Oonee, yeM B 5 pa3. IlpenBapuTeNnbHBIC aNIUIMKAIIAN

reneid ¢ JIN30MyKOMAOM M HaHoYacTHLAaMH Au nin Ag
CHIDKAeT CTeTeHb AucOmo3a, mpuaéM Hambosee BBIpaxe-
HO TI0CJIC HAHECEHUS TeJlsl C HAHOYACTHUIIAMU 30JI0Ta 5 HM.

Takum 00pa3om, IPOBECHHBIEC HCCIEIOBAHNS TTOKA-
3alld, YTO TPEAJIOKCHHbIE HAMH KOMIUIEKCHBIE MYKO-
3aITbHBIC TEJH, COIepKaIIue COPOSHTHI ¢ HAHOYACTUIIAMHA
30]I0Ta WM cepedpa, OKa3BIBAIOT AHTUANCOMOTHYICCKHN
s ekt mpu TokcmueckoMm Bozzaerictuu JIIIC, mpuaém
Hanbosee 3(PQPEKTHBHBIM OKa3aJcs Tellb, COACPIKAIINi
HaHOYACTHIIBI 30J10Ta Pa3MEepOM 5 HM.
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Puc. Biusinue reseit ¢ Hano9acTULAMU 30710Ta U cepedpa Ha CTeneHb AMcOM03a B CIM3UCTON IEKU KpbIc mocie BozaeicTaus JITIC.
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! I'ocynapcrBeHHOE yupexeHHe «XapbKOBCKUI HAIIOHAIBHBIN
MEJMLUHCKUI YHUBEPCUTET
2 I'ocynapcrBeHHOe yupexaeHue «Onecckuil HalMOHAIbHbII
MEJMLIUHCKUI YHUBEPCUTET
® I'ocymaperBenHoe yupesxaenue «HCTHTYT CTOMATONOTHH
HarmonansHol akaneMuy MEJULIMHCKUX HAyK Y KpauHbD)

AHTHOKCUIAHTHO-ITPOOKCUJAHTHASA
CUCTEMA JJECHBI KPBIC, IOJYYABIINX
JIMHKOMUIINH

AHmubuoOmuK TUHKOMUYUH CHUNCAEN AKMUBHOCMb AHMUOKCU-
OAHMHOU cucmembl OeCHU KPbIC U Hapyuwiaem OaniaHc aHmuox-
CUOAHMOB U NPOOKCUOAHMOB 8 NAPOOOHME, Yo mpebyem uc-
NOBL306ANUL CIMUMYIAMOPO8 AHMUOKCUOAHMHOU CUCTEMbL.
Knrouesvie cnosa: nunkomuyuH, Oecha, aHMUOKCUOAHMHO-
NPOOKCUOAHMHASL CUCTEM.
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AHTHOKCHUJAHTHO-ITPOOKCUIAHTHA
CHUCTEMA SICEH IIYPIB, AKI OTPUMYBAJIN
JIHKOMIIINH

Anmubiomux HHKOMIYUH 3HUICYE AKMUSHICMb AHMUOKCUOAHM-
HOI cucmemu aceH wypie i nopyutye 6aianc aHmuoKCUOAHmMie u
npooxcuoanmieé 8 napoOOHmi, WO GUMA2AE BUKOPUCTNAHHS
CIMUMYIAMOPIE AHMUOKCUOAHMHOT CUCIEMU.
Knrouosi cnosa:  ninkomiyum,  scHa,
npooxcuoanmna cucmema.
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THE ANTIOXIDANT-PRO-OXIDANT SYSTEM OF
GINGIVA OF RATS THAT RECEIVED
LINCOMYCIN

ABSTRACT
Any pathological processes in tissues are accompanied by the
activation of the processes of free-radical oxidation, including

lipids peroxide oxidation. The periodontal tissues are not excep-
tions.

The aim of this investigation is the study of the state of lipids
peroxide oxidation and antioxidant protection in gum of rats,
which got antibiotic lincomycin for a long time. This prepara-
tion, being the broad spectrum antibiotic, depresses the growth
of prebiotic bacteria, causing the development of dysbiosis in
organism and oral tissues.

The materials and methods. 77 he-rats of Vistar line were used
in the work. The animals got lincomycin (“Farmatsevticheskaja
kompanija “Zdorovje”, Kharkiv) dosed at 30, 50 or 70 mg/kg
during 5, 10 or 15 days with table water. In homogenates of
gum (20 mg/ml 0.05 M tris-HCI buffer pH 7.5) the contents of
malonic dialdehyde, catalase activity were determined and ac-
cording to their correlation the antioxidant-prooxidant index
was calculated.

Antibiotic lincomycin reduces the activity of antioxidant system
of rats and distorts the balance of antioxidants and pro-oxidants
in periodontium. That is why the use of stimulators of antioxi-
dant system is needed.

Key words: lincomycin, gum, antioxidant-prooxidant system.

YcTaHOBIIEHO, YTO JIIOOBIE MATOIOTHYECKHE MPOIiec-
Chl B TKaHSX COIPOBOXKIAIOTCS aKTHUBAIMEH MPOIECCOB
CBOOOJIHO-pa/IMKAIILHOTO OKUCJICHUS, B TOM YHCIIE U IIe-
pexucHoro oxkucnenus nunuaoB (I1OJI) [1, 2]. He saBns-
FOTCSL UCKITIOYEHUEM B 3TOM TUIaHE U TKaHW MapojioHTa [3,
4]. Kak u3BecTHO, NMPOMYKTHI, 0Opa3yloLIecs B pe3yib-
tate [10OJI, 001agaroT TOKCUYECKUM JCUCTBHEM Ha Opra-
HHM3M, BBI3bIBas IIOBPEKACHUE KIETOYHBIX MeMOpaH,
MHaKTUBaLMIO pepmeHToB, paspyumenue JHK, yruerenne
KIIETOYHOTO JieneHus [S].

B kauecTBe 3alMTBl OT NOBPEXKAAIOIIETO ACUCTBUSA
nponykToB IIOJI B TKaHAX OopraHu3Ma HMeeTcsl aHTHOK-
cungantHas cucrema (AOC), npencraBiieHHas GpepMeHTa-
MH (CYMEpOKCHIIMCMYTa3a, TIIyTaTHOHIEPOKCUIa3a, Ka-
Tajasa), BUTAMHUHAMH-AHTHOKCHIAHTaMU (TOKOQepo,
aCKOpOMHOBasi KHCJIOTa, OMO()IIAaBOHOW/BI), MENTUAAMHU
(rmyratoH), MukpodneMeHTaMu (ceneH) [6]. B Tkamsax
3I0POBOI'O OpraHW3Ma BCerga MOoAAepKuBaeTcs OanaHc
NPOOKCHIAHTHBIX M aHTHOKCHIAHTHBIX (akTOpoB, obec-
NEeYHBAOMUI OBICTPYI0 WHAKTHBALUMIO OOpa3yIOIUXCS
MpY AEHCTBHHM pa3HBIX maToreHoB mpoxykToB I1OJI [7].

Ilenv nacmoawezo uccnedosanusn. VIsydaenue co-
crosiHm nporeccoB 110J] u aHTHOKCHIAHTHOH 3aIUTHL B
JIECHE KPBIC, TOJYYaBIINX UIUTEIBHOE BpeMsl aHTHOMO-
TUK JUHKOMUIMH. [locnenHuil B cuily CBOEro LIMPOKOIO
CIIEKTpa ACHCTBUS YTHETAET POCT HE TONBKO MATOT€HHBIX,
HO W mpobOuotuueckux Oakrepuil (Ouduaymbakrepuii u
makTobanmni) [8], mpUBOAS K pa3BUTUIO AUCOHWO3a B Op-
raHu3Me, B TOM YHWCIle, M B TKaHix monoctu pra [10]. B
KayecTBe OMOXMMHYECKOro Mapkepa mpoxyktoB [I10OJI
OOBIYHO HWCTONBE3YIOT MAaJIOHOBHIA aumanpnerun (MJIA)
[11], B kagecTBe OHMOXUMITIECKOTO MapKepa (pepMeHTaTHB-
HOM aHTHOKCHJIAHTHOM CHCTeMBI — (hepMeHT Katana3y [11].

Mamepuanst u memoost uccnedosanus. B pabore
OBUTO WCTIONB30BAaHO 77 OeNbIX KphIC JHHUU Bucrap
(cammpr, 1,5 mecsana, cpenneit maccoit 100 £ 8 ). U3 ato-
ro 4ucna 63 KpbICH MOTyYald ¢ IMUTHEBOM BOAOH aHTH-
OMOTHK TMHKOMHUIWH (TIpenapat «JInHKoMunmH — 310po-
Bbe» mpousBoacTBa OO0 «®PapmaneBTHyecKass KOMIIa-
HUA «3710pOBbe», T. XapsKkoB) B go3ze 30, 50 wam 70 mr/kr



