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SECTION I. MEDICAL SCIENCES

I'aspusnoa H.H., Patuukosa U.A., CaganosB A.K., Opa3simoer C.J., [Iporaciok JLE.,
Kamnraraii P.7K., Komeaena JL.A.
HN3yyeHue ”MMYHOMOYJIMPYIOIIEH ClIOCOOHOCTH MOJTOYHOKHCJIBIX U MPOMUOHOBOKH CJIBIX
0akTepuii, BXOAAIIHUX B COCTAB JIeYeOHOT0 MPOOMOTHYECKOI0 CPEACTBA, IPOTHB KUILIEYHbIX
uHeKuni yesoBeKa

TOO «Hayuno-npouze00cmeenHbvill YeHmp MUKpoOUOI02UU U BUPYCOTOSUUY
(Kazaxcman, Anmamor)

doi: 10.18411/gqws-07-2023-01

AHHOTAUSA

B xome maHHOro WCCIEOBaHWS B OINBITC HAa J1a0OPATOPHBIX JKUBOTHBIX OBUIA BBISBICHA
MMMYHOMOYIUPYIOIIAsi CIIOCOOHOCTh MOJIOUHOKUCIIBIX M MPOMUOHOBOKHCIIBIX OAKTEPUM, BXOISIIUX
B COCTaB JICYCOHOTO IPOOMOTHIECKOTO CPEICTBA, O0JIAAAOIIET0 AaHTarOHUCTUIECKONW aKTUBHOCTBIO B
OTHOIIICHUU BO30YIUTENeH KUIIEYHBIX HH(DEKINHA.

KiioueBble cjoBa: MPOOHMOTHKH, MOJIOYHOKUCHBIE OakTepuud, HWMMYHOMOMYJIUPYIOIAs
CIOCOOHOCTb, KII€TOYHBII UIMMYHUTET.

Abstract

In the course of this study, the immunomodulatory ability of lactic acid and propionic acid
bacteria, which are part of a therapeutic probiotic preparation with antagonistic activity against
pathogens of intestinal infections, was revealed in vivo.

Keywords: probiotics, lactic acid bacteria, immunomodulatory ability, cellular immunity.

Beenenne

Octpeie kumeunsie nHGeknnun (OKW) Ha ceroaHsmHuil 1eHb SBISIOTCS OJHOM M3 Haubosee
aKTyaJbHBIX IPOOJIeM 3/1paBooXpaHeHust Bcex crpad [1], [2]. HecMoTps Ha mIMPOKYyIO TOCTYHMHOCTh
METO/IOB JIeUeHUs! MH(PEKIIMOHHBIX 3a00eBaHui sxenyaouHo-kuieyHoro Tpakra (KKT), OKU no cux
MIOp OTHOCSITCSI K OIHUM M3 BEIYLIMX NPUYMH 3a00J1€Ba€MOCTH U CMEPTHOCTH BO BceM mupe [3], [4],
OKa3bIBasi IPU ATOM CYILIECTBEHHOE BJIUSHHUE HE TOJIBKO Ha OOILECTBEHHOE 3/JpaBOOXPAHEHUE, HO U Ha
COLMATbHO-?KOHOMHYECKUE (DAaKTOPBI.

[ToBcemecTHasi pacpoOCTPaHEHHOCTb, BBICOKAs YacTOTa pa3BUTHA TSDKEIBIX (opM U
OCJIO’)KHEHHUH ONpenesnstoT HeoOX0AMMOCTh MOMCKa IyTel ONTUMM3ALUM TAKTUKU JICUCHUS JTaHHOU
IpyIIbI 32001€BaHUM.

OCHOBHasi CIIOKHOCTb, BO3HHUKAIOIIAS NPU JIEYEHHMH MH(EKIMOHHBIX 3a00j€BaHM, B TOM
gucie u OKHU, 3akirodaercss B HEpEryJMpyeMOM, MacCOBOM HCIOJIb30BAaHUM AHTUOMOTHYECKUX
IIPENapaToB, YTO MPUBOJUT K Pa3BUTHI0 MHOXKECTBEHHOH JIEKAPCTBEHHON YCTONYMBOCTU MATOI€HOB
[5]. Bonee Toro, mpuMeHeHHE AaHTUOMOTHUKOB 3a4acCTYIO COIPOBOXKAACTCS HAPYIIEHHEM KHUILECUHOMH
MUKpPOOMOTBI, TpEApacloiaraloiiiM K PpPa3BUTHIO MAaTOJIOTHI JKETyJAO04YHO-KHUIIEYHOIO TpPAaKTa,
aJulepruyeckux 3a0ojeBaHMi, MeTabOJIMYECKOro CHHAPOMA, caxapHOro aualbera, peBMAaTOUIHOTO
apTpUTa, 3JI0KAYeCTBEHHBIX HOBOOOPA30BaHW WM, BO3MOXHO, APYrux maronoruii [6-9]. B cBssu c
3TUM, B niocnenHee Bpems s neuenus OKM B kauecTBe anbTepHATHUBBI aHTUOMOTHKAM PEKOMEHIYIOT
MIpUMEHEeHHE MPOOHOTHYECKHX JIEKapCTBEHHBIX cpencTs [10].

JanHas rpynmna MEIUIMHCKMX HMMYHOOMOJIOTMYECKHX IperapaTroB BKIIOYaeT B ceds
MHUKPOOPTraHU3Mbl, O00JIaJal0NIie aHTarOHUCTUUECKOW aKTUBHOCTHIO B OTHOIIEHHM OaKTepUalIbHBIX
BO30yuTeNnell MH(PEKIMOHHBIX 3a00J€BaHMI M HE OKa3bIBAIOIIME OTPUIATEIFHOIO BIMSHHUS Ha
MIpeICTaBUTENIeH HOPMAITbHOU MUKPO(IIOPHI YETOBEKA.

B xozme mpenplaynmx HCCleTOBaHUM HamMy ObLIM M3y4EHBI acCOLUALUHM MPOOHMOTHYECKUX
OakTepuil, JAEMOHCTPUPYIOIIUE BBICOKYIO AHTarOHUCTMYECKYIO aKTUBHOCTb B  OTHOIIEHUHU
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MHUKpPOOPraHu3MoB - Bo30yaureneit 3aboneBanuii JKKT. Tak, Hanpumep, GakTepuaibHas acCOLMALHS
Lactobacillus plantarum 2v/A-6-69 Lactobacillus plantarum 14d/13, Lactobacillus brevis B-3/A-26-4,
Lactobacillus acidophilus 27w84 u Propionibacterium shermanii 2/10-37 obnamaer moka3aHHOMN
3 PEKTUBHOCTBIO IIPU MPOPUIAKTUKE U JIeUeHUN caibMoHesuie3a [11]. Boicokas anTaronucruueckas
aKTHBHOCTh B OTHOUICHUM BO30yauTenel Opyuemnesa Oblia MpOJEeMOHCTPHpPOBAHA accoruanuen L.
plantarum 14d/19, L. brevis B-3/43, L. plantarum 14d/87 u L. salivarius 8d [12]. Takxke ObLI1O
JIOKAa3aHO HAJIMYME BBIPAKEHHOW AHTArOHUCTUYECKON AaKTHBHOCTM B OTHOILUEHWU BO30yauTENEH
KUIIEYHBIX U COIYTCTBYIOUIMX MH(MEKIMH Cpeu OTAENbHBIX IITAMMOB MOJIOYHOKHCIBIX OakTepui,
IIPUMEHSIOIINXCS IPU JieueHuu Opyuemesa [ 13].

Jleye6HOE MPOOHMOTUYECKOE CPESICTBO, pACCMaTPUBAEMOE B IAHHOM UCCJIEJOBaHNUH, COCTOSIIIEE
u3 L. plantarum 2B/A-6 + L. brevis b-3/A-26 + L. acidophilus 27w/60 + P. shermanii 8 + L. plantarum
48, Taroke 00JaJaeT BHICOKOW aHTUMUKPOOHON aKTUBHOCTBIO B OTHOILIEHUH BO30YAUTENIEH KUILIEUHBIX
Y COMYTCTBYIOIIUX WHEKIHiA [ 14]

Hasnauenne mnpobOuormueckux mnpemapatoB it Tepanuu  OKUM  conpoBokmaercs
MO3UTHBHBIMU CIBHTAaMH B CHUCTEME HECTeIM(UIECKOH MMMYHOJIOTMYECKON 3alUThl OpraHU3Ma H
IPUBOJUT K TOBBIIIEHUIO CONPOTHBISIEMOCTH OpraHU3Ma IMpH BO3JEUCTBUU HEOIAronpHUATHBIX
¢daxropoB. Crumymsauust MectHoro wummyHHuTeTa JKKT oOycnmoBieHa MpomoDKUTEIBHBIM
B3aUMO/ICIICTBUEM IMPOOMOTHUECKUX MUKPOOPTraHW3MOB C HMMYHHBIMU KJIETKAMM, BBI3BIBAIOLIMM
YCUIJIEHHE SKCIIPECCHH PELENTOPOB Ha IMMOBEPXHOCTH MaKpo(aroB 1 ACHAPUTHBIX KJeToK. bornee Toro,
aKTUBAlMs JAaHHBIX PELENTOPOB NPUBOJIUT K YCHWJIEHHIO HE TOJBKO MECTHBIX, HO M CHUCTEMHBIX
UMMYHHBIX peakuui. Takum o0pa3oM, IpOOUOTUKH CIIOCOOCTBYIOT YCHIJIEHHUIO MMMYHOJIOTMYECKOM
3alUThl B OOJBIIEH CTENEeHM 3a CYET AKTUBALMU BPOXKICHHOro MMMyHHTeTa. [lommmo 3toro,
MPOOHMOTHYECKUE MHUKPOOPTaHM3MBI OOJIQIal0T CIIOCOOHOCTBIO OKAa3bIBaTh BIMSHHE HAa WMMYHHBIC
peaKkLUuy TOCPEICTBOM HHIYKUUM pa3IUYHbIX LUTOKMHOB [15, 16]. BblpaOaTbiBas LHUTOKUHBI,
NPOOHOTHKH 3aITyCKAIOT CTUMYJISIHMIO aJJAalITABHOTO MMMYHHOTO OTBETa M CO3JIAIOT CETh CHUTHAJIOB
MEXIy pa3IMYHbIMM MMMYHHbIMH KieTkamu [17]. Taxke mnpencraBieHO HOCTaTOYHO JAHHBIX,
CBHUJIETENLCTBYIOIIUX O TOM, yTo Oanmanc Th1/Th2 numdounToB Moxynupyercss NpoOMOTHKAMU, TEM
CaMbIM MPEAOTBpallias pa3BUTHE HE TOJBKO BOCHAJIMTENIBHBIX 3a00JI€BaHUN, HO M aJUIEPrHYECKUX
peaxuuit. [18].

Takum  o0pa3oM,  LENbIO  HACTOSAIIETO  MCCIENOBAHUS  SBISIETCS — H3y4YeHHE
MMMYHOMOJYJIUPYIOIIEH CIOCOOHOCTH MOJIOYHOKHCIIBIX M IPOINMOHOBOKUCIBIX OaKTepHil, BXOIAIINX
B COCTaB JIe4eOHOT0 MPOOMOTHYECKOTO CPECTBA, 00JIAJAIOIIEr0 AaHTArOHUCTUYECKOW aKTUBHOCTBIO B
OTHOIIEHNUHU BO30YIUTENEH KUIIEYHbIX HH(EKLINH, B OIbITE Ha JIAOOPAaTOPHBIX KUBOTHBIX.

MarepuaJjbl M1 METOAbI

B xoze uccnenoBanus Obuta poBEAEHA CEPUSI OTIBITOB, HAIIEJICHHBIX HA ONPEe/ICHUE BIUSIHUS
TECTUPYEMOTr0 JIe4eOHOro MPOOMOTHYECKOTO CPECTBA HA UMMYHOJIOTHYECKHE U TeMaToJIOTHYeCKue
MoKa3areny J1abopaTOPHbBIX )KUBOTHBIX.

Jns mpoBeaeHus skcnepuMeHTa Obutn otoOpanbl 10 kpoinkoB Becom oT 3-x a0 3,2 kr. [lo
Hayaja OMbITa y BCEX >KMBOTHBIX ObUIa MCCIEIOBaHA KPOBb Ui OINpPENENIEHHUs] reMaToIOTHYECKUX
nokasatesiel u nposereHus TectoB ¢ Harpyskoil (HCT-tect, daromuros ¢ narekcom). HMccnemyemoe
nede0HOe TTPOOMOTHYECKOE CPEICTBO BBIIABAIOCH €KEAHEBHO B 03¢ 10 Mut, yrpoMm 3a 20 MUHYT 10
KOopMJIeHHs B TeueHue 7 qHell. Ha 8-if 1enb skcriepuMeHTa yTpoM HaTollak Oblia 0ToOpaHa KpOBb U3
YILIHOM BEHBI.

PesyabTarsl ncciieqoBaHui

B xone mpoBeneHusl 3KcCriepUMEHTa ObLIO ONpEAEIeHO MMMYHOCTHUMYIUpYIOIINUE JefcTBUE
7eyeOHOro MpoOMOTHYECKOTO CpecTBa Ha KileToyHoe 3BeHo mMmmyHuTera (T- m B- mumdouuts),
(GyHKIMOHAIbHYIO aKkTHBHOCTh HeitpopmnoB B HCT — Tecre, Qarouurtoze ¢ JaTeKcoM H
reMaToJIOrMYECKHE TIOKA3aTENN.

Pe3ynpTaThl SKCIEpUMEHTANbHOW pabOThl Ha J1a0OPATOPHBIX KPOJUKAX MPEJCTABICHbI B
tabmumax 1 u 2.
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Tabnuya 1
Tlokazamenu KiemouHo2o UMMYHUMema u Mop@onr0cuLecKko20 cocmasa Kposu
KPOJIUKO8 00 HA4ala IKCNepUMeHma.
Horkasamen Konuuecmeo nabnodenuii (n-10)
8 1 2 3 4 5 6 7 8 9 10
T '””M%%’””’”b’ 48 54 52 60 51 49 52 54 58 51
B'ﬂm%%’””mb’ 7 12 10 12 14 12 12 10 12
Jletikoyumor *10/9 6,0 4,0 6,2 6,1 44 4,8 7,0 57 6,0 5,0
Jlumgpoyumor % 39 40 35 35 39 32 37 30 31 30
0,
Moroyumet % 1 10 6 8 10 8 9 10 11
Dosunoguret % 2 2 0 2 0 3 3 2 4 2
Haxouxonoepusie | 0 1 1 0 0 0 1 0 0
Hetimpoguvt %
Ceauenmondepivie | g, 48 50 51 54 52 47 51 54 47
Hetimpoguvt %
HCT-meem 18 18 19 | 18 | 20 | 20 22 20 18 22
CNOHMAaHHbIU
HCT-mecm
wnoyy, JITIC 43 44 46 46 45 45 42 41 41 42
Dazoyumos c
AMEKCoOM 20 19 20 18 20 18 19 18 20 17
Cnonmannbwiii
Dazoyumos ¢
AMEKCoOM 48 40 40 42 40 41 44 43 44 45
unoyy. JIIC

CormacHo JaHHbIM, NPCACTAaBJICHHLIM B Ta6JII/IIIe 1, IMMoKa3arcjiii MMMYHHOI'O CTaTyCa M
réMaToJIOrt4€CKoro HpO(bI/IJ'ISI na6opaTopHI>1x JKUBOTHBIX [0 Ha4dalla 3KCIICPUMCHTA HAXOAUWJIHNCH B

npeaeiax (I)I/I3I/IOJ'IOI‘I/I‘IGCKOI71 HOPMBI.

Tabnuya 2

Bnusnue neuebrnozo npo6uomuquK020 cpedcmea Ha KlemoYHble napamempbl UMMYHUmema u
cemamoliocudecKue nokasameiu KpoiauKkoe.

1 Konuuecmeso nabnioodenuii (n-10)
orazament 1 2 3 4 5 6 7 8 9 10
Towuowumet |50 | 54 | 62 | 66 | 59 | 65 | 55 | 62 | 58 | 57
B '”“M%ZOW”“” 11 8 14 14 12 14 12 13 14 12
Jletixoyumwr *10/9 6,3 49 75 6,6 54 59 71 48 6,5 55
Jlumgpoyumor % 42 39 37 40 36 32 46 34 30 35
Moroyumot 9 11 9 7 10 | 12 8 10 8 12
Doszunopuavr% 2 3 1 3 4 3 2 5 1 5
HaﬂoquOﬂ()eprle 0 1 0 0 0 0 0 0 0 0
Helmpogpuvl
Ceanenmondepuvie | 4 46 53 50 50 53 44 51 61 48
Helmpogpuivl
HCT-mecm 18 | 20 | 20 | 19 | 23 | 2 | 24 | 21 | 20 24
CROHMAHHbIIL
HCT-mecm
unoyy, JITIC 44 45 47 46 48 40 48 42 40 44
Dazoyumos ¢
JIAMeKCoM 19 20 22 21 20 23 20 17 19 18
Cnonmannulil
Dazoyumos ¢
JIAMEKCOM 48 42 42 47 42 43 46 44 43 48
unoyy. JITIC
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[TonyueHHbIe TaHHBIE CBUIETENBCTBYIOT O TOM, YTO Ha 8-i IEHb MOCTe BBEICHHUS JIeUeOHOTO
MPOOUOTUYECKOTO CpelcTBa Yy OOJBIIMHCTBA KPOJUKOB YBEIMYMIOCH KoimuuectBo T- u B-
mumpouuToB. Conepkanne T-TMM(OLUTOB B KPOBU OCTAJIOCh MPEXKHUM Yy HCHbITyeMoro Ne2. V
nabopatopHbIX KUBOTHBIX NeS, Ne6, No7 u Nel( moBsiieHre copepikanus B-mumMpomnuToB B KpoBH HE
HaOmoanocs. He3HaunTenbHO YBEIMYHMIOCH KOJMYECTBO JICWKOLMTOB Yy BCEX HCCIETyeMbIX
KHUBOTHBIX KpoMme ucibityeMoro Ne8. [ToBbICHIIOCH coliepKaHUE CETMEHTOSIEPHBIX HEUTPODHUIIOB Yy
ucnbiTyeMbix Ne3, Ne6, Ne9 m NelO. He HaOmromanoch MOBBIIIEHUS MPOICHTHOTO COACPIKAHHUS
TUM(OIIMTOB B KPOBU Y JIAOOPATOPHBIX KHUBOTHBIX Ne2, Ne5, No6 m Ne9. Taxke, mocie BBEACHUS
7e4yeOHOro MpOOMOTHYECKOTO CpecTBa ObLIO OTMEUEHO yBeIWYeHHE (HarouuTapHOW aKTHBHOCTH
HEUTPO(DUIIOB B CIIOHTAHHOM TECTE CPEIH BCEX Ja0OPATOPHBIX KUBOTHBIX 332 UCKIIOYEHUEM KPOJIHUKA
Nel. Cxoxue m3MeHEHUs HAOMIONAIMCh M B MPHUCYTCTBUHU aktuBatopa (arormrosa (JITIC) y Bcex
HCTIBITYeMbIX, KpoMe KpoJdukoB Ned, Ne6 No9. B ocCTalbHBIX HCCIEAYEMBIX IMOKA3aTEISIX MEXKITY
KOHTPOJIHBIMU (MCXOJJHBIMHU) U OTBITHBIMH I'PYIIIAMHU 3HAYUMOMN Pa3HUIBI HE HAOJFO1AJIOCh.

Takum 00pa3oM, HKCHEPUMEHTAILHO TMOMYYEHHBIC IaHHBIE YKa3blBalOT HA HAU4UE Y
HCCIIElyeMOro Mpenapara UMMYHOCTUMYIHpPYIOUIEro JieiicTBus. JlaHHoe jedeOHOe TpoOnOTHYECKOE
CpeACTBO 00J1a/1aeT CIIOCOOHOCTHIO CTUMYJIMPOBATh KJIETOYHbIE (PaKTOPhI MIMMYHHUTETA, YTO HanboJee
BBIPAYKEHHO HAOIIOAATOCH y Ta00paTOpHBIX KUBOTHBIX No5 1 Nel0.

BriBoa

B xone manHoro uccienoBanusi ObUIO JI0KA3aHO, YTO M3y4aeMoe JieueOHOE MPOOMOTUYECKOE
cpencTBo, cocrosmiee u3 L. plantarum 28/A-6 + L. brevis B-3/A-26 + L. acidophilus 27w/60 + P.
shermanii 8 + L. plantarum 48, o0magaeT UMMYHOCTUMYJIUPYIOIICH CIOCOOHOCTBIO, YBEITUMYMBACT
nponudepamuio T- u B-nmumdormroB u cermeHrosaepHbix HelTpoduioB. bomnee Toro, maHHBIM
npernapar aKTUBUpYeT OaKkTepHIUAHYI0 (PYHKINIO HEWTpOo(MIoB, yBeanurBas uX (HyHKIHMOHAIBHBINA
pesepB. Takum 00pa3oMm, MOMHMO HAJIMYHS BBICOKOM aHTArOHUCTUYECKOH aKTHUBHOCTU JIEUEOHOTO
MIPOOMOTUIECKOTO CPENICTBA MPOTHB BO30yautTenei 3adoneBanmii JKKT, moka3zaHHOW B TPEABLAYIINX
WCCIIC/IOBAHUAX, JIAHHBIM TMpemaparT WMeEeT BbIpaXEHHbIE HMMYHOMOAYIUPYIOIINE CBOWCTBA,
YCUJIMBAIOILIME €T0 JIe4eOHO-TIporIakTHIecKuil 3¢ (HexT.
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Abstract

The purpose of this study was to assess the spectrum of non-organ-specific autoantibodies and
the frequency of their detection in acute and chronic hematogenous osteomyelitis. 74 children with
hematogenous osteomyelitis were examined. A simultaneous increase in the level of various
autoantibodies was associated with an unfavorable course of the disease (sluggish inflammatory
process, formation of purulent fistulas, pathological fractures in the long term, transition to a chronic
form in acute hematogenous osteomyelitis). Probably, in such cases, more active tactics of treatment
and longer follow-up of the patient are required.

Keywords: osteomyelitis, autoantibodies, prognosis.

AHHOTAIUSA

Lenbto HacToOSILIEro MCCIEAOBAaHHUS ObUIO HM3Y4YEHHE CIIEKTpa OpraHOHEeCTeHU(UYHBIX
ayTOAQHTUTEN U YacTOThI UX BBIABICHUS IPU OCTPOM M XPOHMUYECKOM I'€MaTOI€HHOM OCTEOMHUEININTE.
O6cnenoBaHo 74 peGeHKa € reMaTOreHHbIM OCTEOMHUETUTOM. OJJHOBPEMEHHOE MOBBIILICHUE YPOBHS
pPa3MUUHBIX ~ AyTOAHTUTE] AaCCOLUMPOBAIIOCH C  HEONArompusATHbIM TEUeHHEM  3a00JeBaHUs
(BSUTOTEKYIIMI BOCHAIUTENBHBIN Mpouecc, (OPMHUPOBAHME THOWHBIX CBHILIEH, MATOJIOTMYECKUX
[IEPESIOMOB B OTAAJIEHHOM IEPUOE, MEPEX0] B XPOHUYECKYIO (OpMYy MPHU OCTPOM I'€éMaTOT€HHOM
ocreomuenute). BeposdTHO, B Takux ciaydasx TpeOyercsi Oojiee akTUBHAsI TaKTHKa JIeYeHUs U Oosee
JUTUTENbHOE HAOII0ICHHE 32 OOJTBHBIM.

K1roueBble ¢10Ba: 0OCTEOMHUENNT, ayTOAHTUTENA, TPOTHO3.

Introduction

One of the cornerstones of immunology are the phenomena of autotolerance and
autoaggression. In those cases when the mechanisms of self-tolerance are disrupted, an immune
response develops against "self”, and a key role in this process is assigned to autoantibodies, which can
be fixed on cells and cause their damage.

However, the detection of autoantibodies is not always associated with any specific
autoimmune disease. And since the time of P. Erlich and A. M. Bezredko, there have been disputes
about whether the presence of autoantibodies is a pathology or a normal condition [1].

Despite the fact that the phenomenon of autoreactivity has been described in many pathological
conditions and there is a huge amount of experimental and clinical data demonstrating the possibility
of developing autoimmune pathology in certain infectious processes [2-4], it can be stated that
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insufficient attention is still paid to monitoring the level of these autoantibodies and determining their
prognostic value in various pathological conditions. At the same time, the determination of the level of
autoantibodies, along with such well-known immunological indicators as cell surface markers of
lymphocytes, the level of the main classes of immunoglobulins, complement, characteristics of
phagocytosis, may turn out to be an important laboratory criterion that allows optimizing the tactics of
managing patients with various somatic pathologies [5-7].

In pediatric surgery, one of the most common types of acute surgical infection is acute
hematogenous osteomyelitis, which is often characterized by a severe course, a tendency to chronic
inflammation and a rather high incidence of adverse outcomes (pathological fractures, false joints,
shortening and deformity of the limbs) No less urgent problem is the problem of chronic osteomyelitis,
in the treatment of which there are unsatisfactory results in 8-20% of cases [8].

Based on the foregoing, it was suggested that autoimmune mechanisms may be involved in the
pathogenesis of hematogenous osteomyelitis and be one of the factors contributing to the transition of
the disease to a chronic form.

The purpose

To assess the spectrum of non-organ-specific autoantibodies and the frequency of their
detection in acute and chronic hematogenous osteomyelitis.

Patients and methods.

74 children with hematogenous osteomyelitis aged 4 months up to 15 years were examined,
including 52 with acute hematogenous osteomyelitis (AHO) and 22 with chronic hematogenous
osteomyelitis (CHO).

Enzyme-linked immunosorbent assay was used to determine the content of antibodies to
double-stranded DNA, antinuclear antibodies (ANA), total antiphospholipid antibodies (APS) of
classes M and G, including antibodies to cardiolipin, phosphotidylic acid, phosphoinositol and
phosphatidylserine, antineutrophil antibodies ( ANCA), which included antibodies to myeloperoxidase,
proteinase-3, bactericidal penetration-increasing protein (BPI), elastase, cathepsin G, lysozyme, and
lactoferrin in blood sera.

Results

Normal levels of autoantibodies were observed in 21 (40.4%) patients with CHO and only in 6
(27.7%) patients with CHO.

In OGO, in most cases, the increase in antibodies to double-stranded DNA was insignificant
(21-30 U/ml). If the baseline was higher (30-40 U/ml), the course of the disease was more severe or
prolonged, although the outcomes were favorable. At higher values of this indicator, and especially
with an increase in the level of these autoantibodies in dynamics, the disease took a chronic course,
pathological fractures were formed. In the majority of patients with favorable outcomes, as the
pathological process regressed, the level of autoantibodies to double-stranded DNA decreased.

In CHO, an increased level of antibodies to double-stranded DNA occurred much more often
(almost in every second patient), and in 36% it exceeded 40 U/ml. Normalization of this indicator was
associated with clinical remission.

Elevated levels of ANCA, on the contrary, were recorded much more often in OGO (50%). In
most cases, antibodies to elastase (26.7%) and to BPI (20.2%) were elevated.

A simultaneous increase in the level of various autoantibodies was associated with an
unfavorable course of the disease (sluggish inflammatory process, formation of purulent fistulas,
pathological fractures in the long-term period).

Conclusion

According to the data obtained, in both acute and chronic hematogenous osteomyelitis, a
significant proportion of patients have an increased content of antibodies to double-stranded DNA and
antineutrophil antibodies (mainly antibodies to BPIl and elastase), and their level, especially in
dynamics, as a rule, correlates with activity pathological process.

Apparently, the excessive formation of these autoantibodies associated with the processes of
inflammation and apoptosis is a marker of an unfavorable course of hematogenous osteomyelitis (the
development of pathological fractures and the transition to a chronic form in acute hematogenous
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osteomyelitis, a torpid course in chronic hematogenous osteomyelitis). In such cases, more active
tactics of treatment and longer monitoring of the patient are required.

***k

1. Yarilin A.A. Immunology: textbook. // M.: GOETAR-Media, 2010. — 752 S.

2. Barsialai O., Raum M., Schoenfeld Y. Viral infection can induce the production of autoantibodies //
Curr.Opin.Rheumatol. 2007; v.19(6): P.636-643.

3. Harley J.B., James J.A. Epstein-Barrr virus infection induced lupus autoimmunity. // Bull.N.Y.Hosp.Jt.Dis. 2006;
v.64(1-2): P.45-50.

4, Lehmann H.W, vonLandenberg P., Modrow S. Parvovirus B19 infection and autoimmune disease //
Autoimmun.Reviews. 2003; v.2 (4): P.218-223

5. MarchalionisJ.J., Scheuter S.F., Sepulveda R.F., Watson R.R., Larson D.F. -Immunomodulation by immunipeptides
and autoantibodies in aging, autoimmunity and infection // Ann.N.Y.Acad.Sci. 2005; v.1057: P.247-249.

6. Rose B.T., Deshpande S. Viruses and autoimmunity: an affair but not a marriage contract // Rev. Med. Virol. 2002;
v.2 (2): P.107-113.

7. Wucherpfenning KW. Mechanisms for the induction of autoimmunity by infectious agents // J. Clin. Invest.

2001;v.108(8): p.1097-1104.
8. Conrad A. Acute hematogenous osteomyelitis // Pediatr Rev. 2010; 31(11): P. 464-471.



General question of world science -11-

SECTION Il. PEDAGOGY

Kpsxesa K.JI.
Oc00eHHOCTH JIMYHOCTH KPeaTuBOB

Mockosckuil nedazoeuueckuii 20Cy0apCmeeHHblll YHUBepCUmem
(Poccusi, Mocksa)
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AHHOTAIUSA

B crathe paccMoTpeHa poiib KpeaTUBHOCTU. BhizieneHbl MOHATHE, COJAEpKaHNE KPEaTUBHOCTH
KaK OJIHOTO M3 Ba)KHBIX KOMIIOHEHTOB TBOPYECKON JIMYHOCTH. OMpenesneHbl METOJI0JIOTHYECKHUE
OCHOBBI, YCIIOBMSI U OCHOBHBIC HAIIPABJICHUS HCCIICIOBAHUM TBOpUECKOro pa3BuTus. llokazana
crnenrpuKa pa3Iuyrii MKy KpeaTUBHOCTBIO, TBOPYECTBOM U MHTEIIIEKTOM.

KiioueBbie cj10Ba: KpEaTUBHOCTD, TJMYHOCTb, TBOPUECBO, OIAPEHHOCTH, TBOPUYECKHE JIFOIH.

Abstract

The article considers the role of creativity in the development of the qualities of students. The
concept and content of creativity as one of the important components of a creative personality are
highlighted. The methodological foundations, conditions and main directions of research of creative
development are determined. The specificity of the differences between creativity, creativity and
intelligence is shown.

Keywords: creativity, personality, creativity, giftedness, creative people.

IIpennpuHUManCh HEOJAHOKPATHBIE IIONBITKA BBIICHUTH, IIOYEMY OJHHU JIIOAW IPOSBIIIOT
NPEUMYILECTBEHHO aJaNTUBHYIO aKTMBHOCTb, a JIpyrHe — TBOpueckyro. KakuMu ocobGeHHOCTIMU
MICUXUKHU OTJINYAIOTCS] TBOPUECKUE JIFOH?

Y. JIomOpo30 oTMe4aeT HeoObIYaiiHy10, JOXOIAIIYI0 O OO0JE3HEHHOCTH BIIEUATIMTEILHOCTD
OJJapPEHHBIX M MeHUAIBHBIX Jrofed. [luapo aymall, 4yTo «Ipupoja He cozfana 0ojiee 4yBCTBUTEIbHON
aymy, yeM Mos». Iloat Iaep mucan o cebe, uTo ObIBa€T TPOHYT O CJi€3, KOI/Ia YUTAET OIUCAHHS
KAaKOro-HUOY/lb ~ BEJIMKOAYIIHOIO TIOCTYNKa, W YTO 3Ta YyBCTBUTEJIBHOCTh MPHUIAET €ro
CTHUXOTBOPEHUSM TOT CTPACTHBIM TOH, KOTOPOTO HET y IPYTHX MOATOB. AHMmickuil no3t CrepH
TOBOpWJI, 4YTO, 4uTasi OWorpaguu JOPEeBHUX TIepOeB, OH IUIayeT, Kak OyATO 3TO >KUBBIC JIIOIU.
BnoxHoBeHHE M BHEYATIUTENBHOCTh — €IMHCTBEHHBIE OPYAUS T'eHMs, — 0€3 JIOKHOW CKPOMHOCTH
nobasun oH. Ha onnoM u3 mpencraBnenuii Kuna ¢ balipoHoM ciydmicsi mpumnagok KOHBYJIBCHIL.
Hmenuck y4eHble, KOTOpble Majaid B OOMOpPOK OT BOCTOpra Hpu 4YTeHWH counHeHuil ['omepa.
Kuponucenn @paHuna qake ymep OT BOCXHILEHUS, MIOCIIE TOTO Kak yBUeNn kKapTuHy Padasms. Ammep
e/lBa He yMep OT CYaCThsl, OUyTUBIIUCH Ha Oepery JKeHeBckoro o3epa.

Bbicokasi BeyaTauTenbHOCTh POXKAAET U BBICOKOE cCaMOMHEHHe, U TiiecnaBue. Y. JlomGpo3o
MUIIEeT 0 HekoeM abbare KaHboiu, KOTOPBIi 10 TOro ropIuiIcsl CBoel MoIMOi 0 OUTBe npu AKBUIIEE,
YTO MPUXOJUI B SIPOCTh, KOTJAa KTO-HUOY/Ib U3 JIUTEPATOPOB HE packiiaHuBajcs ¢ HUM. «Kak, Bbl He
3naere Kanbomu?» — crpammsan oH. JlagoHTen mucan, 4To reHuil pasgpakaercst BCEM, U 4TO JUIs
OOBIYHOT'O YeJIOBeKa KaXEeTCsl MPOCTO OyIaBOYHBIMHU YKOJIaMU, TO JJISl TEHUS IPEACTaBIAETCS YAapOM
kumkana. Hampumep, CeOyifa, apaOckuii rpaMMaTHK, yMEp € ropst OTTOrOo, 4TO C €ro MHEHHEM
OTHOCHUTENILHO KaKOr0-TO TpaMMaTHYECKOTro MpaBuiia He coramacs kanug [apyn-ansPamm.

byano u llaroOpuan He MOIJIM C PaBHOIYIIMEM CJBILATH IOXBaJbl KOMY ObI TO HH OBLIO,
JTa)Ke CarloKHUKY. «HemoBeKk — caMoe THIECTAaBHOE M3 KUBOTHBIX, a MTO3THI — CaMbI€ TILECIABHBIE U3
moaeity, — mmcan I'eiiHe.

C BBICOKOH BITEUATIMTEIILHOCTBIO CBS3aHA M BIOOYMBOCTH TeHneB. Y. JIoMOpo30 mumier, 4To
Hante u Ansduepu Obun BitoOseHsl B 9 net, Kappon u Baiipon — B 8 net, Pycco — B 11. H3Becten
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CIMCOK W3 MHOTHX JECATKOB >KCHIWH, B KOTOPhIX ObLT BioOneH A. C. Ilymxkun. Cepreit Ecennn
MMeEJl B TEYCHUE CBOCH OTHOCHTEIIFHO KOPOTKOM KHU3HHU TOJBKO O(PHIIMATBHBIX IIECTh KEH.

I1. Toppenc cobpain 84 onpenerneHus: KpeaTHBHBIX JIFOJIEH, M OKa3aJI0Ch, YTO OHU MOTYT UMETh
IIPOTUBONOJIOXKHbBIE KadecTBa. C OJHOM CTOPOHBI, 3TO HEYBEPEHHOCTb, POOOCTb, 3aCTEHUUBOCTD,
CTPEMJICHHE K OIMHOYECTBY, HEMOIYJISPHOCTh Cpeau JIOJEH; € Jpyrod — CTpEeMIIEHHE K
JOMHHHUPOBAHHUIO, CMEJIOCTh B OTCTAMBAHUHM CBOMX HJEH, MOTPEOHOCTh B COIMAIBHBIX KOHTAKTaXx,
COLlMaIbHAsI AKTUBHOCTh, OOIIUTEIHHOCTD U MOMYJSPHOCT Cpeau Jitoael. Takum oO6pa3oM, KpeaTHBbBI
pa3AenuINCch Ha OCHOBAaHMM COLIMAIBbHBIX KOHTAKTOB Ha JIBE IPYMIIBI: OJHA IPyMIa — 3aMKHYTbIE U
OTUYXJCHHBIE C BBIPAKCHHOM MHTEIUIEKTYalIbHOW MHULMATUBHOCTBIO, a Apyras rpynmna — Hapsnay C
MHTEJUICKTYaIbHOW MHUIIMATUBHOCTBIO, €III€ M OTKpPbITasi, KOHTAKTHAsI, C BBIPAXKEHHOW COLMAIBHOMN
WHUITMATUBHOCTHIO. HO M y TOM, 1 y Apyroi rpynmsl He HAOIIOAAIKCh YepThl KOHGOPMHOCTH [8].

BbisB€HO, 4TO IOCIE€ TPEHUPOBKM HA IIOBBIILICHHE KPEATUBHOCTH Yy JETEH IOSBISIETCS
CTpEMJIEHHE K JOMUHUPOBAHUIO.

K uncity smonmii, KOTOpble HanboJIee YacTO JOMUHHUPYIOT Y TBOPUECKUX MHIMBUAYAIHHOCTEH,
OTMEYarOT arpeccuro U pagoctb. Tak, Jbk. I'etuensc u . JKEKCOH IpuU HCCIEAOBAHUU
BBICOKOTBOPYECKMX ¥  BBICOKOMHTEIUIEKTYyalbHbIX JE€T€H OTMEYaloT OOJbIIOE  KOJIMYECTBO
arpecCUBHBIX IEMEHTOB B IIPOYKTaX TBOPUECTBA KPEATUBHBIX JieTel. B nepeune kauecTs, KOTOpPHIE B
pa3HoOe BpeMsi HaXOJWJIM Yy TBOPYECKHUX JIIOJel 1 KoTtopble Obuin coOpansl I1. ToppencoMm, mmeercs
OO0JIBIIIOE YKCIIO SMOLMOHATBHBIX U JIMYHOCTHBIX KauecTB, KOTOPbIE MOTYT 0a3MpOBAThHCs TOJIBKO Ha
JOMUHHMPOBAHUM SMOLMM arpecuu (kak skcnaHcus S Bo cHe). K yMciay Takux KayecTB OTHOCUTCS
CTPEMJICHHE K JOMUHHUPOBAHUIO M MPEBOCXOJCTBY, CTPEMIIEHUE K PUCKY, HApYIIEHUE MPUBBIYHOIO
MOpsAJKa, TATOTEHHE K HE3aBUCUMOCTH, paaukaau3My. Bmecre ¢ TeM y TBOpYECKUX JItOJEH
OTMEYArOTCs ONITUMU3M, TOTOBHOCTh TIPUXOUTH HA TIOMOILb, YyBCTBO MPEKPAacHOTO, ToMop. Hanbomee
4acTO OTMEYAETCs /IBa KAYECTBA: CTPEMJICHHE K JOMUHUPOBAHUIO U ONITUMU3M [5, c. 170].

OpnHoli U3 0COOEHHOCTEH TBOPYECKOW JTMYHOCTH SIBISCTCS €€ CHOCOOHOCTH COMPOTHBIISTHCS
addexty «atmochepbl». BrisBieHa kateropus NoAel, KOTOpbIe MPU PEHICHUU CUIUTOTUCTUYECKUX
3aJa4 UMEeIM TeHJIEHIMIO0 (POPMYIMPOBATh WM BBHIOMPATH BBIBOJIbI, OCHOBBIBASICh HE HA JIOTUYECKOM
aHanM3e CoAep)KaHUs TOCBUIOK, a Ha OOIIeM BIEYAaTIEHMH 00 HuX XxapakTtepe («armocdepe»).
Hanpumep, yTBepAuTeNbHBIE TMOCBUIKM CO3JAIOT arMochepy YTBEpXKIEHHS M MOOYXAaroT
UCTIBITYEMOTO K BBIOOPY YTBEPAUTENBHOTO BBIBOJIA, @ OTPHUIIATENILHBIE MTOCBUTKY CKIIOHSIOT K BBIOOPY
orpunarenbHoro BeiBoAa. F0. 3. ['mnpOyXx mokaszal, 4yTo COMPOTHUBISIEMOCTh «aTMOC(epe» MOCHUIOK
COCTaBJISIET XapaKTEPHYIO 4YEPTy TBOPUYECKOM JIMYHOCTU C €€ HE3aBUCHUMOCTBIO U KPUTHYHOCTBIO
MBIIILJICHUS.

O. H. Tapueny u 0. 3. I'unpOyx BBISBUIM TOJIOKUTENBHYIO CBSI3b COINPOTHBISEMOCTH
«atMmocdepe» TMOCbUIOK € TMOKOCTBIO MBIIIIEHUS W OTPHULATENBHYIO CBS3b — C PUTHAHOCTBHIO
MbIIIUIeHUS. B CcBOIO ouepenp THOKOCTh MBIIUICHHUS CBA3aHA CO CKIOHHOCTBIO YyYaIllIUXCS K
TBOPYECKHUM BHJIaM pabOThl, UHTEIEKTYAIbHOCTHIO U aKTUBHOCTBIO.

OpapeHHBIX MIIQIIIMX IIKOJIBHUKOB OTJIMYAIOT BBICOKME [IOKA3aTeid 10  YPOBHIO
YBJIICUEHHOCTH COZepX)aHueM nAesTeabHoCTH (84 %) m ypoBHIO mepdekimonm3ma (66 %). Cpenun
OCOOCHHOCTEH  SMOLIMOHAIBHOTO  Pa3BUTHSI MOXKHO OTMETUTh BBICOKME IIOKa3aTeld I0
ctpeccoycroiiunBoctd (80 %) w ypoBHIO ycTtoWumBocTH wuHTEpecoB (75 %). CommambHyro
KOMIIETEHTHOCTh OJAPEHHBIX MIIAJIIMX IIKOJIbHUKOB XapaKTEPU3YIOT OTKPBITOCTh B COLMAIBHBIX
otHoOMIeHUSX (87 %) ¥ MHTEIUIEKTYAIbHBIN 3roteHTpr3M (68 %) [6, c. 351].

JI. b. EpmonaeBa-Tomuna mumier: «OOIIEN3BECTHO, YTO TPH OJHOM M TOH e cucTeme
BOCIIMTaHUA W OOy4YeHHs Yy OAHUX Jofed (opMupyercss IIaOJIOHHOE MBIIUIEHHE, y JPYrux
COXpaHseTcss WM BbIpabaThIBAETCSd CAMOCTOSTEIBHBIA W TBOPYECKUH CTHIIb MBICIUTENHLHON
NEeSITebHOCTU. DTO 3aCTaBJIsIET JyMaTh, YTO Y HEKOTOPBIX MHMBHIYYMOB CYIIIECTBYET OIpeieNeHHast
COIMPOTHUBIISIEMOCTh IIA0NOHY, KOTOpash TPOSBISETCS HE TOJNBKO B CTUJIE€ MBICTUTEIBHON U
WCIIOJTHUTENILCKOM JIEATENHHOCTH, HO M B HEKOTOPBIX JUYHOCTHBIX XapaKTEPUCTHKAX, TAKUX Kak
HE3aBUCHMOCTh, CAMOCTOSITETIbHOCTh, OTCYTCTBHE KOH(pOpMHOCTH u T. M. [8, ¢.74]. He nummeno
BEPOSITHOCTU TPEINOJI0KEHNE, YTO COMPOTUBIAEMOCTh UIA0JIOHY MOXET OKa3aThCsl Haubosee
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(byHIaMEHTabHBIM BHYTPEHHUM KauyeCTBOM B CTPYKType TBOPYECKHX CIIOCOOHOCTEH, NpHUpoja
KOTOpOT'0, CKOPEE BCET0, IETEPMUHIPOBAHA HEKOTOPBIMU OMOJIOTHUECKUMH 33]aTKAMU».

JUis TBOpUECKOro CTWJISI Ha BCEX YPOBHSX JEATENbHOCTH XapaKTEPHbI IPEKIE BCEroO
CaMOCTOsITENIbHASL TIOCTAHOBKA MpoOJeM, TaK Ha3blBaeMas MHTEIUIEKTyallbHAas WHULMATUBA,
CaMOCTOSTENIbHBINA (OPUTUHATIBHBIN) CIIOCO0 PEIICHUs YK€ TOTOBBIX TEM W MpoOsieM U T. A. HbMu
CIIOBaMM, TBOpYECKas WHMUIMATHBA XapaKTEpU3YyeTCss OTCYTCTBHEM IIa0JIOHA, (YHKIHOHAIbHON
(UKCUPOBAaHHOCTH M PHUTHIHOCTH B MBICIUTENBHOM M HMCHOJHUTENBHOU AearenbHocTH [1, c. 74].
PurunHocTs omnpezensercs Kak HECIOCOOHOCTh YEJIOBEKa U3MEHUTh CIIOco0 NEeWCTBHUS, epecTaBIIMH
OBITh ONTUMAJIBHBIM, B TEX CIIy4asx, KOT/Ia 3TO MPHHIUINAIEHO BO3MOXKHO U LIEJIECO00Pa3HO.

JI. b. EpmonaeBa-ToMuHa 53KCIIEPUMEHTAIBHO IPOBEPWIIA CBSI3b MEXKIY CIOHTaHHO
IIPOSABIIAIOIIEHCS  TBOPYECKOW WMHHUIMATUBOM M COIPOTHUBIIIEMOCTBIO  HABS3aHHOMY  CTHIIIO
JeATeIbHOCTU. BBIABIEHO, YTO CONPOTUBIIEHHE HABA3aHHOMY CTWIIO JAEATEIbHOCTH B OOJbILEH
CTEICHU MPOSBUIIOCH Y UCTIBITYEMBIX ¢ HanOoJIee BHICOKUMH MTOKA3aTEeNSIMUA TBOPYECKOM WHUIIMATHBBI
KaK B JKCIIEPUMEHTE, TaK WM II0 JAaHHBIM HMX TBOPYECKOW AKTUBHOCTH B Ku3HU. OJHAKO Cpeau
UCIBITYEMBIX C BBICOKOH TBOPYECKOM WHHUIIMATHUBOM BCTPEYAIUCh M TaKUE, KOTOPHIE JOCTaTOYHO
JIETKO INEPECTpauBalll CBOIO JEATENBHOCTD I10J BIMSHUEM IMOACKA3KH. Y HHUX BBICOKAs TBOpYECKas
MHULIMATHBA COYETajach C JIETKOM MpUCIOCcOOISIEMOCThI0 K TpeOOBaHUSAM 3KCIIEPUMEHTATOpa, 4To,
Kak I0J1araeT ucciae0BaTelb, CBUAETENBCTBYET CKOpee 00 OTHOCUTEIbHOM HE3aBUCUMOCTH 3THX JIBYX
KAauecTB U O BO3MOXKHOM uX cocymectBoBanud. JI. b. EpmoinaeBa-ToMuHa oTmMedaer, 4ro HEYTO
HoxoXxee uMeercs ¥ B AaHHbIX Bomtaxa n Korana. Crona MoxHO 100aBuTh U pabotel P. Kpaudunna,
®. bappona, a Ttake lO. 3. T'miupOyxa, rme OTCyTCTBHE KOH(OPMHOCTH, COIPOTHUBISIEMOCTD
«armocepe» IMOCBUIOK IOCTYJIMPYETCS Kak OTJIMYMTENbHAas YepTa TBOPYECKOH JIMYHOCTH.
EpmonaeBa-TomuHa mpeanosaraer, 4ro Jmua, KOTOpble HapsAy ¢ BBICOKOM TBOPYECKOM MHUIIMATHBON
MIOKa3aJld CONMPOTHUBISIEMOCTh HaBSI3bIBAEMOMY CTHJIIO JESTELHOCTH, SBJISIIOTCS B OOJIBIIEH CTENEHH
[IOJUIMHHO TBOPYECKUMM HHAMBUIYAIBHOCTMH U CIOCOOHBI COXPAaHATh CBOIO TBOPUYECKYIO
CaMOCTOSATEIBHOCTh HE3aBUCUMO OT CUCTEMBI 00pa30BaHus U BocUTaHus [4].

Hayke u3BecTHBI ciydaun, KOTrJja OTCYTCTBHE CAMOCTOSATENIbHOCTH MBICIIN ITPUBOANIIO K OTKa3y
OT CBOHX COOCTBEHHBIX OTKpBITHH, Hampumep, Hunepiasackuil ¢umsuk X. Kamepimuur-Onaec,
BIIEPBbIE CTOJNKHYBIIMCH B 1911 T. ¢ sBIeHHWEM CBEpPXIPOBOAUMOCTHU... IOCYUTAI 3TO HE
OoOHapyXeHHeM HOBOTO SIBJICHUS, a JIUIIb OIHOKOM ombITa [2, ¢.230].

J. MakkuHHOH mnporectupoBasl okojio 600 BblgarOIIUMXCA MUcAaTelel, apXUTEKTOPOB,
MaTeMaTUKOB, (U3UKOB, IPEACTaBUTENCH TEXHNUECKUX HayK. OHM ObUTH pa3JiesieHbl Ha JIBE TPYIIIIbI —
0oJ1ee TBOPYECKYIO U MEeHee TBopueckyro. Oka3anock, 4yTo 0ojiee TBOPUECKUE JIMYHOCTH OTIUYAIOTCS
OOJIBILIM >KEJTAaHWEM SKCIEPUMEHTUPOBATh U HAKAIUIUBATh OMBIT, YUUTHCS, OOJIBIIMMU YMCTBEHHBIMU
CIOCOOHOCTSIMH, THOKOCTBIO M  HE3aBUCHMOCTBIO  MBILIUIEHHUS, CBOOOJOW OT BHYTPEHHHUX
CaMOOTpaHUYEHUH, BEICOKON TBOPYECKOM DHEPIUeH.
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SECTION Ill. EARTH SCIENCES

Romanov A.A.
Water inflow sealing method for casing annulus in water well construction
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Abstract

The results of practical use of bentonite cords for annulus sealing in water wells are given. The
studies have shown that using bentonite cords such as Ikopal or Aquastop tightly seals the casing shoe
against water of upper quaternary aquifers. When the bentonite cord swells up, a water-tight plug is
created, which prevents near-surface water to penetrate the annulus.

Keywords: well, bentonite, water inflow, double-casing design.

AHHOTAIUSA

[IpuBeneHpl pe3ynbTaThl MPAKTHYECKOTO MPUMEHEHUsS OCHTOHHWTOBBIX IIIHYPOB IS
repMeTH3aIiK 3aTpyOHOr0 POCTPAHCTBA BO103a00PHBIX CKBaXHH. VcciaeqoBanus MoKa3aliy, 4To Mpu
WCTIOJIb30BaHNHM OCHTOHUTOBBIX IIHYpOB THma Vkomam, AkBacror, OammMak 0O0CaaHOW KOJIOHHBI
TepPMETUYHO U30JIUPYETCSl OT MOMaJaHus BOJ BEPXHEUETBEPTHUUHBIX BOJOHOCHBIX TOPU30HTOB. [Ipu
pa3dyxaHuu OEHTOHHWTOBOTO IITHYpPa, CO3JACTCS BOJOHEIPOHHIIAEMasi MPOOKa, MPETSITCTBYIOMIAS
MIPOHUKHOBEHHIO BEPXOBOKH IO 3aTPyOHOMY MIPOCTPAHCTBY

KiroueBble ¢Jj10Ba: CKBOXHHA, OCHTOHUT, BOJOIPHUTOK, IBYXKOJIOHHAS KOHCTPYKIIUS.

Introduction. Efficient methods of water shutoff treatment are currently in demand. High
requirements to environmental protection demand various innovations to be introduced, in particular
“process techniques of water inflow isolation, physical and mechanical properties of materials, and
injection conditions in order to form a fixed and extended screen in the formation” (Skorodiyeskiy
V.G., 2007). Until recently, the water inflow and its consequences related with insufficient sealing of
the well annulus were left almost out of focus. Therefore, complex studies of water isolation are
required.

There are multiple materials for water-proofing. Nevertheless, research and development
activities are ongoing to create new materials ensuring environmentally safe and flexible processes as
well as methods to reduce expenses for repair and restoration [1].

Currently, there are compositions based on cement with various polymeric additives to improve
surface adhesion and material’s capability to restore after deformation. Different reinforcement
additives are required depending on the application conditions.

One of the most frequently used methods is well cementation. This reinforces the casing,
reduces probability of deformation and emergency related with soil displacement and pressure. Such
cementation must be preceded by well geometry measurements and finding out soil characteristics.

This is the primary and crucial stage. An error in the analysis or calculations for annulus
cementation may lead to impaired functionality of the well [2].

This research is intended to isolate (shut off) the water inflow from the water well annulus. A
double-casing design is used.

Materials and methods. Bentonite cord, types, specifics of application. A bentonite cord is a
water-proofing material widely applied in construction. Its use is one of the most efficient ways to seal
open and internal engineering systems. The cord is laid for water-proofing over vertical and horizontal
surfaces if there are any bumps, spalling or cracks.

The cord is made of a volcanic material with bentonite clay. Bentonite is a natural material that
can absorb moisture. In contact with water, it swells up filling any voids and ensuring tightness. The



General question of world science -15-

extent of swelling depends on interaction with water: it may increase by 200% during the first 5 hours
in case of continuous contact with water. If activities are undertaken in water, the cord may increase by
400% during 24 hours. Such properties open opportunities for using it in industrial construction [3].
Advantages of using the bentonite cord in construction:

. environmentally safe material

. durable and retaining its characteristics for a long time;

. resistant to aggressive environments and chemical reagents having 5-11 pH;

. installation activities can be done in any season at the temperature of -15 to +50;

. simple to install;

The bentonite cord is an irreplaceable material for construction and engineering activities.

Types and features:

The bentonite cord can have various names in the construction industry — a bentonite plate, a
waterbar, a water-proofing harness. They represent a rectangular band of various colors, diameter, and
length. All bentonite cords can be classified by their appearance and cross-section.

Appearance: flat bands coated with anti-adhesion material; water-absorbing cord swelling
when in contact with moisture.

Cross-section: round, square, rectangular.

This material is made using sodium bentonite and applied for insulation of seams between
structural elements. When water gets into the seam lined with a bentonite cord, it is swelled. This
results in sealing [4-7].

Bentonite clays are divided into calcium and sodium clays differing in a complex structure.
Threshold space parameters for calcium bentonites are higher than for sodium ones. Therefore, calcium
bentonites swell more intensively and have a higher capacity. Natural bentonites containing bivalent
cations Ca2+ have a higher water-retaining capacity and sorption activity of the surface as compared to
bentonites containing univalent Na-ions. Calcium bentonites are also typical of low catalytic activity
and thermal stability. Taking into account specifics of water-proofing techniques, for double-casing
well designs and quaternary sediments (sand), sodium bentonites based on non-woven polymers and
polymer compositions based on rubbers are the best options [8].

This article gives data for using sodium bentonite cords by IKOPAL and AQUASTORP. Fig. 1
represents the cord appearance

Figure 1. Bentonite cord.
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Results
Figure 2 represents the cord installation scheme.
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Figure 2. Bentonite cord installation scheme.

When installing the casing, its shoe was wrapped with a bentonite cord 0.7-1.5 m long. After
casing installation, the cord interacted with natural water. It swelled 5 times for 5-7 hours creating a
dense water-proofing plug.

Table 1 gives characteristics of cords used in the research.

Table 1
Properties of bentonite cords.
Item Bentonite cord Ikopal Bentonite cord Aquastop PNB
Composition bentonite and polymerlc non- | polymeric composition based on
woven basis rubbers
Length, m 5 5
Min. density, g/cm3 1.40 1.35
- - v -
Min. volumetric expansion, % in 5 hours/in 24 200/ 400 Up 0 200
hours
Flexibility on a beam with a rounding radius 25 -0 -0
mm at max. temperature °C
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The studies have shown that using bentonite cords such as Ikopal or Aquastop tightly seals the
casing shoe against water of upper quaternary aquifers. When the bentonite cord swells up, a water-
tight plug is created, which prevents near-surface water to penetrate the annulus.

Conclusions: It can be unambiguously asserted that using bentonite cords lkopal and Aquastop
showed efficiency, simple installation and environmental safety.

***k

1. Romanov, A.A. (2016). Use of unplasticized polyvinyl chloride (UPVC) casing pipes in water supply well
construction. European science review, 5-6.

2. Romanov, A.A. (2016). Casings made of unplasticized polyvinyl chloride (PVC-U) as an efficient method to reduce
capital  expenses in  water  well  construction. Modern  innovations, 8  (10). URL:
https://cyberleninka.ru/article/n/obsadnye-truby-iz-neplastifitsirovannogo-polivinilhlorida-npvh-effektivnyy-put-
snizheniya-kapitalnyh-zatrat-pri-stroitelstve (Accessed on; 29.05.2023).

3. Bentonite cord, types, specifics of application. (2022). URL: https://rusdoor.ru/2022/02/09/bentonitovyj-
shnurvidyosobennostiprimeneniya_ 1136941/ (Accessed on: 09.06.2023)

4. Ivashechkin, V., Medvedeva, J., Kondratovich, A., & Satsuta, E. (2021). Basics of Calculation and Design of Two-
Column Two-Filter Water Intake Wells. Science & Technique, 20, 410-419. 10.21122/2227-1031-2021-20-5-410-
4109.

5. Tkachenko, V.P. Water well: 1448002SU, MKI E O3V 3/18. Published on 30.12.1988.

6. Quick guide for water well designing and drilling. (1983). Edition 2. Reviewed by PhD in Engineering Science A.S.
Belitskiy (Institute of biophysics of the USSR Ministry of Health), Moscow: Nedra.

7. Dmitriev, Yu.A. (2008). Basics of well drilling: training aids. Tomsk: Publishing House of the Tomsk Polytechnic
University.

8. Sodikova, S.A., Makhmakova, D.N., & Usmonova, Z.T. (2019). Bentonite clay, its physical and chemical
characteristics and use in national economy. Universum: Technical Sciences, 6.



-18- General question of world science

SECTION IV. LEGAL SCIENCES

Khmelnitskaya T.V., Nesterenko S.E.
Forms of Child Sexual Abuse in the European Space

The Russian Presidential Academy of National Economy and Public Administration
(Russia, Nizhny Novgorod)
doi: 10.18411/gqws-07-2023-05

Abstract

This article examines the forms of child sexual abuse in European countries. What criminal
liability exists for these crimes? Which country has the most effective programs to protect children
from sexual abuse?

Keywords: sexual abuse, pedophilia, children, pornography, criminal liability.

AHHOTAIUSA

B nanHnoii cratbe paccMoTpeHbl (HOpMBI IPOSIBICHHUS CEKCyalnbHOro Hacuius B EBponeiickux
ctpanax. Kakasi yrojnoBHas OTBETCTBEHHOCTh 3a JaHHble mpecTyruienua’ Kakas ctpana umeer
HaunOosee 3¢ eKTUBHBIE TPOrPAMMBI 3aIUTHI JETel OT CEKCYalbHOT0 HACHIIHS?

KiroueBble c¢jI0Ba: CeKCyalbHOE Hacwiue, Nemo(uiaus, JeTH, MOopHOrpadusi, yrojioBHAs
OTBETCTBEHHOCTb.

The abuse is the external manifestation of any phenomenon associated with its essence and
content. At the same time, a form of sexual abuse is an external manifestation of a violent
encroachment by one person on sexual freedom, sexual health or sexual inviolability of another person,
which is carried out against his or her will.

A form of sexual abuse of children is an external manifestation of the unlawful use of a child
for the pleasure of the sexual needs of the perpetrator or other persons.

Therefore, it is worth to distinguishing medical (pedophilia, masochism, exhibitionism, etc.)
and legal forms of sexual abuse of the children. For example, “pedophilia” is defined as a sexual
disorder that has a manifestation of sexual attraction to children of prepubescent or early puberty. It
was the danger of this form of sexual version that was emphasized by 47% of the surveyed pedophiles
who admitted that they were victims of sexual abuse in childhood.

International health organizations refer to forms of sexual abuse the following:

1) rape and attempted rape;

2) unwanted sexual touching or being forced to touch another person;

3) peeping or photographing a person in an intimate situation without his or her
consent;

4) sexual harassment and stalking;

5) exhibitionism, forced demonstration of pornography to a person;

6) any other sexual activity with a person who does not consent to them or is unable to
refuse the rapist or resist.

Analyzing the manifestations of sexual abuse of the children under the Criminal Code of
Germany, we can conclude that the list of sexual abuse forms is quite wide, which means they can be
reduced to the following groups:

a.  contact forms:
1)  sexual abuse of wards (Art. 174);
2)  sexual abuse of children (Art. 176);
3)  serious sexual abuse of children (Art. 176a);
4)  fatal sexual abuse of children (Art. 176b);
5) aiding and abetting the sexual acts of minors (Art. 180);
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6) promotion of prostitution (providing a place for prostitution to an underage
person) (Art. 181);

7)  sexual abuse of minors (Art. 182);

contactless forms:

1)  distribution of pornographic printed materials (Art. 184);

2)  engaging in prostitution that harms minors (for example, near a school) (Art.
184b).

Section three of the Criminal Code of France (a country that has always been considered a
space of love, fashion, wine and sexual diversity) outlines the following forms of sexual abuse of the

children:
1)
2)

3)
4)

rape (also incest rape);

other sexual aggressions (which are not rape); at the same time, singling out, in
separate elements of the crime

exhibitionism;

sexual harassment.

According to the Austrian Criminal Code, sexual abuse of the children includes:

1)
2)
3)
4)
5)
6)
7)

serious sexual acts with young children (Art. 206);

corruption for children (Art. 207);

pornographic images with minors (Art. 207A);

the threat of morality violation for the persons under the age of 16 (Art. 208);
homosexual acts with a person under the age of 18 (Art. 209);

incest (Art. 211);

abuse of parental and other rights (Art. 212).

Sweden has the most effective programs to protect children from sexual abuse. Chapter 6 of the
Swedish Criminal Code establishes responsibility for such forms of sexual abuse of the children:

1)
2)
3)
4)

sexual exploitation of minors or severe sexual exploitation (Art. 4);

sexual intercourse with a descendant or sexual intercourse with a sibling (Art. 6);
sexual harassment (Art. 7);

seduction of a minor (Art. 10).

The following forms of sexual abuse of the children are provided for in Chapter 3 of the
Criminal Code of the Czech Republic (a country that has achieved a reduction in the level of sexual
crimes by 80%), which is called “Crimes against human dignity in the sexual sphere”:

1)
2)
3)
4)
5)
6)

7)

rape (Art. 185);

sexual coercion (Art. 186);

sexual violence (Art.187);

sexual relationship with relatives (Art. 188);

prostitution that threatens the moral development of children (Art. 190);

distribution of pornography; production and other activities with child pornography;
abuse for the production of child pornography (Articles: 191, 192, 193);

seduction of a child (Art. 202).

In accordance with Acrticle 200 of the Polish Criminal Code, sexual intercourse with a person
under the age of 15 is punishable by imprisonment for a term of one to ten years. It is worth to be
highlighted the Part 2 of this Article which provides for responsibility for fixing (photographing or
videotaping) sexual acts with minors.

A comparative analysis of the relevant provisions of the Criminal Code of the Russian
Federation and the Criminal Codes of foreign states on the definition of criminally punishable forms of
sexual abuse of children indicates the presence of certain differences. The discussion continues in
scientific circles about the criminalization of certain sexual perversions forms, as manifestations of
sexual abuse of children in the context of sexual violence. As for the child, making radical changes to
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the current Criminal Code of the Russian Federation regarding the definition of acts for which it is
advisable to provide criminal liability requires additional study, and this is the subject of a separate
research.
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