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Annaukayuu Ha OecHy TURONOIUCAXAPUIA BbI3LIEAIONT PAZGUIIUE
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Annikayii na sicha ninonoxicaxapudy GUKIUKAIOMb PO3GUMOK
ACHAax OucOio3y, AKUU USHAYUATYU PEPMEHMAMUBHUM MEMOOOM
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03, 0CcOOIUBO HAHOUACMUHKY 30]10MA.
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THE INFLUENCE OF ORAL APPLICATIONS
OF SILICAGEL, CONTAINING NANOPARTICLES
OF GOLD AND SILVER, ON THE DEGREE
OF DYSBIOSIS OF GUMS OF RATS AFTER
THE AFFECTION OF LIPOPOLYSACCHARIDE

ABSTRACT

Lipopolysaccharide (LPS) is a toxin, formed by pathogenous
microbes at periodontium; it determines the development of in-
flammatory-dystrophic processes in periodontium. The complex
gels on the basis of silica gel, containing nanoparticles of gold

(Au) or silver (Ag), the presence of which on the surface of
sorbent provides with the antimicrobic effect, were elaborated
by the scientists from Kyiv National University. The aim of this
investigation is to study the antidysbiotic influence on
periodontium after the affection with LPS mucosal gels, contain-
ing nanoparticles of gold or silver on silica gel sorbent.

The mucosal gels were prepared by mixing of 1g of silica gel
with Au or Ag with 5 ml of the preparation Lysomucoid (LM),
containing lysozyme and ovomucoid, and 95 g of 3%-gel KMC,
sodium acid. The experiments were held on 42 white rats of
Vistar line. Dysbiosis was caused with the application of 0.5 ml
of gel, containing LPS from Salmonella typhi dosed at
75 mcg/kg of live weight on gum for 24 hours. 2 days before this
the gels, containing nanoparticles of Au or Ag, dosed at 0.5 ml
per rat, were applied on gum. The rats were divided into 7 equal
groups. Group 1 (application of the gel with LPS) is the control
Ne 1. Group 3 (gel with LM and LPS) is the control Ne 2. The
rats were amortized on the 4"" day of the experiment. The activi-
ty of urease and lysozyme were determined in homogenate of
gum. The degree of dysbiosis was calculated with the method by
Levitskiy. The applications of the gel with LPS on gum cause
more than triple growth of urease activity. The preliminary ap-
plications of gel with LM on gum really reduce activity of ure-
ase, which decrease even more at the combination of LM with
silica gels, containing nanoparticles of Au or Ag. The combina-
tion with silica gel, containing Au (5mcm, 400 mcg/g), turned
out the most effective. At the influence of LPS the activity of ly-
sozyme reduces. The applications of gel with LM increase ac-
tivity of lysozyme a little, and the combination of LM with silica
gels, containing Au and Ag, increase the activity even more, es-
pecially, the silica gel, containing nanoparticles of Au (5 nm,
500 mcg/g). At the influence of LPS the degree of dyshiosis
grows almost by 5 times due to the growth of microbe insemina-
tion and the considerable decrease in lysozyme activity. The ap-
plications of gel with LM really reduce this index, but the appli-
cations of gel, containing in addition to LM the nanoparticles of
Au or Ag, reduce it even more, at that the gels with nanoparti-
cles of Au do it more effectively.

The investigations, held by the authors, confirmed the
antidysbiotic effect of the preparation Lysomucoid, considerably
intensified by the combination of LM with nanoparticles of Au
or Ag. It is possible to suppose, that the use of the preparations,
containing nanoparticles of Au or Ag, as antidysbiotic ones can
be rather effective in the prevention and treatment of
periodontites.

Key words: gum, lipopolysaccharide, dysbiosis, nanoparticles,
lysomucoid, gels.

Jlumononucaxapun (JIIIC), wiam KWIMIEYHBIH 3HIO-
TOKCHH, 0Opa3yeMbIii |'paM-0oTpHIaTeTFHBIMU OaKTepHs-
MU, SIBISIETCS BaXHEHIIMM TOKCHHOM, 00pa3zyeMbIM Ia-
POIOHTONATOr€HHBIMA MHMKPOOAMHU W ONPEICISIIONINM B
3HAYUTETPHOW  CTETIEHHM  Pa3BUTHE  BOCIAIUTENBHO-
IUCTpOUIEecKUX TporeccoB B mapoxonte [1, 2]. Hus
cHmkeHns matorenHoro aeiictBua JIIIC wucmonp3yroT
MHOTHE CPEACTBA, B TOM YHCIE, U COpOCHTHI [3].

Ha xadenpe HeopraHMYecKod XUMHH XHUMUYECKOTO
(bakynprera KHEBCKOro HaIMOHAIBHOTO YHHBEPCHUTETA
pa3paboTaHbl KOMIUIEKCHBIE TENTM HA OCHOBE CHIIMKATEIIs,
cofieprKalie HaHodacTuIsl 3osota (AU) imbo cepebpa
(Ag). Hamuume Takux METasIoB HAa MOBEPXHOCTU COP-
OcHTa OKa3bIBaeT aHTUMUKPOOHOE AeticTue [4, 5].
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Leny nacmoawezo uccnedosanusn. zyuenme antu-
JMCONOTHUYECKOTO JISUCTBHS HA MAPOIOHT IOCIIE BO3JIECH-
CTBHSI JIMTIONOJINCAXAPUIOM MYKO3aJIbHBIX T'eliel, comep-
JKaIMX HAHOYACTHUIIBI 30JI0Ta WM cepeOdpa Ha CHIIMKare-
JIeBOM copOeHTe.

Mamepuanvt u memoowt ucciedosarusn. O0Opasnbl
CHJIMKArenel, coJepKalluX HaHOYACTHIBI 3010Ta (AU)
i cepedpa (AQ), ObLTH TpeACTaBICHBI Kadenpoii Heop-
rannueckoit xumuu KHY um. T. I'. IlleBuenko. Myko-
3aJIbHBIE T'eJIM TOTOBUIIM IIyTEM CMEIIMBaHUs | I' cCHiIMKa-
rerst ¢ Au wim Ag ¢ 5 mu mpenapara JIuzomykoun, co-
nepkamiero m3onuM  u oBoMmykowmn (PL[ YV 24.5-
13903778-37/1:2005. 3akmrouenne M3Y Ne 05.03.02-
07/29066 ot 04.07.2005), u 95 r 3 %-Horo reist KapOoK-
CHUMETHJILIEIIITIONIO3b], HATPHEBOM COJH.

OmnbiThl OBUTH TTPOBEEHBI Ha 42 OENbIX KpbIcax JIn-
Hun Bucrap (camupl, 4 Mecsina, cpeqHss KHBas Mmacca
180410 ). ArcOno3 BBI3BIBAIN Y KPbIC ITyTEM alllIMKa-
mun Ha gecHy 0,5 mu rems, comepkartero JIIIC u3 Sal-
monella typhi (npemapar «[luporeHas» mpoU3BOACTBA
«Menramany, Poccust) B 103e 75 MKI/KT )KMBOM Macchl Ha
cpok 24 yvaca. 3a 2 AHA 10 3TOrO Ha JAECHY HAHOCWUJIM Te-
T, colepkanie HaHoyacTuibl AU uimu Ag, B KOJIHYECT-
Be 0,5 M1 Ha KpBICy.

Bce kpbichl ObUIH pacrpeieIeHbl B 7 PaBHBIX TPYIII
no 6 ronos B Kaxxaoi. I'pynma Ne 2, momydasiast JIHIIb
anmmukaimu renst ¢ JIIIC, cmyxuna xontporem Ne 1.
I'pynma Ne 3, nomywasmas rens ¢ Jluzomykonnom (JIM) u
JITIC, cmyxwumna xoaTponem Ne 2.

Kpeic ymepmBisiin Ha 4-i neHp omnbita (3 CyTOK am-
IUTMKaIUH MYyKO3aJbHBIX renmedt u | cyTkum neictBus
JITIC) nox TuomneHTaNoOBbIM Hapko3oM (20 MI/Kr) myTem
TOTAJILHOTO KPOBOIYCKaHUs U3 cepaua. Mcecekanu necHy,
B T'OMOT€HATe€ KOTOPOH ONpeNeNsiIi aKTUBHOCTh ypeasbl
(Mapkep MHKpOOHOro obcemeHeHHs1) [6] M aHM30LMMaA
(mokazarens Hecnenuduueckoro uMmyHurera) [6]. Ilo
COOTHOIIEHHIO OTHOCHTENIBHBIX aKTHMBHOCTEH ypeasbl U
JIU30IMMa PACCYMTBIBAIN CTereHb Aucouno3a mo A.Il. Jle-
BHLIKOMY [7].

Pe3ynomamol u ux oécyncoenue. B tabmuue npen-
CTaBJIEHBI PE3YJIbTATHI OIPE/IENICHNS B IECHE aKTUBHOCTH
ypeasbl 1 au3onuMa. Kak BUIHO U3 3THX JaHHBIX, alllIu-
kauuu Ha gecHy rens ¢ JIIIC BebIBatoT Oonee, yeMm 3-
KpaTHOE yBEIMYEHHE AKTUBHOCTH Ypea3bl, YTO CBUIC-
TENBCTBYET O 3HAYUTENHHOM POCTe MHKpPOOHOH obceme-
HEHHOCTH JaecHbl. IlpenBapuTenbHbBIC aIlIUTMKalWU Ha
JecHy rens ¢ JIM30MyKOHIOM JOCTOBEPHO CHIDKAIOT aK-
TUBHOCTB ypea3bl, KOTOPas eIe OOoblIe MOHIKAETCS MU
codeTaHny JIM3oMykonga ¢ CHIMKAreisiMH, COEpIKallu-
MU HAaHOYACTHIIB 30J10Ta WK cepedpa, mpuueM Hamboiee
3¢ QEKTUBHBIM BBISBHIOCH COYETAHHE C CHIIMKAreleM,
conepxammuM Au (5 Mkm, 400 MKT/T).

[pu neticreun JITIC akTHBHOCTH JTM30IIMMA, HATIPOTHB,
CHIDKAETCS, UTO CBUICTENHCTBYET 00 OCNMalIIleHNN HeCTIeIH-
¢raeckoro mmmyHuTeTa [7]. Anmmkamuu renst ¢ JIM He-
CKOJIBKO TIOBBIIAIOT AKTUBHOCTh JIM30LIMMA, & COYECTaHHE
JIM ¢ cwmkaremsiMu, cofepkanmmu AU i AJ, TTOBBIIIA-
€T aKTUBHOCTh eIle OoJbllle, OCOOEHHO, CHIIMKArellb, CO-
Jep KAl HAaHOYACTHUIIEI 30510Ta (5 HM, 500 MKT/T).

Paccunrannble 10 3TUM JaHHBIM MOKA3aTeIH CTeTie-
HU qucOHMo3a TKAaHW JECHBI IPENCTAaBICHBI HAa PHCYHKE.
W3 stnx manHbIX BUIHO, 9To nipH Aekicteun JIIIC crenens
aucOno3a BO3pacTaeT MOYTH B 5 pa3 Kak 3a CYeT pocrta

MUKPOOHOW 00CEMEHEHHOCTH, TaK U 3a CUET CYIICCTBCH-
HOI'O CHIDKEHMS aKTUBHOCTH JIHU30LIMA.
Tabnuna

Biausinue reseii ¢ HAaHOYACTUIIAMU 30J10TA U cepedpa
Ha aKTHBHOCTD ypea3bl U JIN30IIMMAa B ecHe
Kpbic nocie Bo3aeiicteus JIIC

VYpeasa, Mk- JInzonmmMm,
[pymmet pKaT/Kr en/IIl(r
1. Hopma 0,72+0,10 310+48
2,35+0,13 209+20
2. JIIIC — xouTpons 1 p<0,001 p<0.05
3. JIIIC+HJIuzomykouns 1,54+0,08 227+£37
(JIM) — p<0,001 p>0,05
KOHTPOJIb 2 p1<0,01 p>0,3
1,45+0,10 279+17
4. JITIC+JIM+Au (5 p<0,001 p>0,3
HM, 500 MKT/T) p1<0,001 p1<0,05
p2>0,3 p2>0,05
1,29+0,08 248428
5. JITIC+JIM+Au (5 p<0,01 p>0,05
MKM, 400 MKT/T) p1<0,01 p>0,3
p2<0,05 p2>0,3
1,35+0,11 233426
6. JITIC+JIM+Ag (5 p<0,01 p>0,05
MKM, 400 MKT/T) p1<0,01 p>0,3
p2>0,05 p2>0,5
1,38+0,09 248+22
7. JIIIC+JIM+Ag (10 p<0,01 p>0,05
MKM, 400 MKT/T) p1<0,01 p>0,3
p2>0,05 p2>0,4
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Puc. Bausinue reneit ¢ Au u Ag Ha creneHs qucouo3a JecHbI
Kpbic nocie Bo3aeicteus JITIC

Amnmumkarn rens ¢ JIM 10cToBepHO CHIXKAIOT 3TOT
IoKa3aTenb, HO €llle OOJIbIIE €ro CHIYKAIOT alllIUKaIIMU
resei, coaepKalux JONONHUTENBHO K JIM HaHOYacTHLIbI
3010Ta WK cepedpa, npuyeM Oosee 3Q(HEeKTUBHBIMU BbI-
SIBWJIKCH TE€JIM ¢ HAHOYACTHUIIAMH 30J10Ta.

Takum oOpa3oM, IpPOBEIECHHBIC HAMH HCCIICIOBAHMUS
TMOATBEPAIIA aHTHANCOMOTHYECKOE AEHCTBHE Mperapara
Jmomykonaa [8], KOTOpOe CYIIECTBEHHO YCHIHNBAECTCS
coueranreM JIM ¢ HarHouactuiamu AU 1 Ag.

YuurteiBasi, 9TO OpaNbHBIA AUCOMO3 SBISAECTCS MATO-
TEHETUYECKON  OCHOBOM  pa3BUTHUA  BOCHAJIUTENBHO-
mucTpodudeckux 3abomeBaHMi mapomoHTa [9], MOXKHO
moyaraTh, 9TO PUMEHECHHE B KAUeCTBE aHTHINCONOTHYIC-
CKHX CpPEJICTB TPEMapaToB, COMSPKAIMUX HAHOYACTHUIIHI
30]I0Ta WA cepedpa, MOXKET OKazaThcs BecbMa 3ddex-
TUBHBIM B TIPO(MITAKTHKE U JICYCHUN MTAPOJTOHTHUTOB.
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AHTUJIUCEUOTUYECKOE JENCTBUE
KBEPTYJ/IMHA HA JECHY KPbIC
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Tlpu ummynooepuyume, 6vi3616aeMOM C NOMOWDBIO YUKLOPOC-
¢ana, Hadbmooanoce pasgumue Oucbuosa 6 Oeche, KOMopoe
BHAUUMENLHO CHUMNCATIOCH NPU NEPOPAlbHOM 66edeHuu Keepmy-
JuHa (Keepyemun +unyniun+yumpam Kanvyus) 6 0oze 150 me/xe.
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IMYHOJE®IOIUTOM

YV wypie 3 imynooediyumom, KU GUKTUKATU 34 OONOMO2O0I0 YUK-
nogpocghany, cnocmepieanu pozsumox oucbiosy 6 acuax. Ilepopa-
nvHe 6gedenns Keepmyniny (keepyemun+inynintyumpam kaio-
yiro) 6 003i 150 me/ke 3HAUHO 3HUICYBANIO CIYNIHb OUCOIO3Y.
Knrouogi cnosa: imynooegiyum, oucbios, sicna, Keepmynin.
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THE ANTIDYSBIOTIC EFFECT
OF QUERTHULIN UPON GUM OF RATS WITH
EXPERIMENTAL IMMUNODEFICIENCY

ABSTRACT

Prebiotics and hepatoprotectors are known among the most ef-
fective antidysbiotic preparations. The aim of this investigation
was to study the antidysbiotic effect of the preparation
“Querthulin”, into the composition of which the prebiotic inulin
and hepatoprotector quercethin as well as calcium citrate enter.
The experiments were held with 18 white rats of Vistar line. In
12 of them the experimental immunodeficiency (ID) was re-
stored by two intraperitoneal introductions (with two days inter-
val) of cyclophosphan dosed at 45 mg/kg per injection. Six of
these very rats were given 150 mg/kg “Querthulin” each with
the feed. Leukocytosis, conditioned mainly by the growth of the
contents of neutrophils, was observed in 14 days after
cyclophosphan introduction. The contents of lymphocytes, on the
contrary, reduce. The increase in the contents of leukocytes
mostly at the expense of lymphocytes is found in the group of
rats with ID, given “Querthulin”. At ID the activity of urease,
speaking of the growth of microbe insemination, is increasing
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