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Abstract: In this article are reviewed the mechanisms of formation of digestive digestive-absorbing
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The used materials and methods, and also the results of the research are in detail described.

Keywords: small intestine, homeostasis, nutrient, immune system, digestive- absorbing system, a mu-
cous membrane, regulation of a homeostasis.

FOadawesa Cypas 3apugosna,

Tawkenmckuti neduampuyeckuti MeOUYUHCK UL uHCmumym
doyenm kadedpui aKyuiepcmea u 2uHeKoA02UL

E-mail: maxfira@mail.ru

Tuarawatixosa Mynassap Xoamyxamedosna,
Tawxenmckuti neduampuyeckuti MeOUYUHCK UG uHCmumym
accucmenm Kapeopot aKyuiepcmea u 2UHeKoA02UU

E-mail: maxfira@mail.ru

UHTerpauna nuwesapuTesibHO-BCacbiBaTeJIbHOMN
M UMMYHHOM PYHKLUU B CIN3UCTOM 000J104Ke
TOHKOM KULLKU U perynsuyna romeocrasa

Annoranmsa: B AoaHHOM cTaThe M3y4yarOTCS MeXaHU3Mbl GOPMUPOBAHKS MHTET PALIUH IHIeBapUTEAbHO-
BCAChIBATEABHON M HMMYHHOI CHCTEM B CAMBHCTOM 000AOYKE TOHKOM KHUIIKY B PAaHHEM IIOCTHATAABHOM
oHTOreHe3e. ITOAPOOHO OMUCHIBAIOTCS MCIIOAb30OBAHHbIE MATEPHAABI I METOABI, A TaKOKe IIOAyYeHHbIe
PEe3yABTaThI B XOAE MCCAEAOBAHUSL.

KaroueBble cAOBa: TOHKas KHUIIKA, TOMEOCTa3a, HyTPUEHT, UMyHHAsl CUCTeMa, MHIIeBAPUTEAbHO-
BCaCBIBATEAbHASI CHCTEMA, CAUSHCTAsI 000AOUKA, PErYASILIHSI TOMEOCTa3a.

CoraacHo MHOTOYMCAEHHBIM MCCAEAOBAHMSAM, CAU3H-  BO3ACHCTBUE PA3AUMHBIX 10 XUMUYECKOH ITPUPOAE BElleCTB,
cTast 060A0YKa TOHKOH KMIIIKH, KK ¥ BCel IIMIeBApUTEeAb-  Pa3BUBAET U GOPMHUPYET CTPYKTYPbl, PYHKIIMN KOTOPbIX
HOM TPyOKH, HAXOAMAACh HAa TPaHMIIE Pa3aeAd BHEIIHe- B paclielAeHHH, GOPMUPOBAHMU GapbepOB, PeryAsIn
BHyTpPEHHell CpeAbl, HCIIBITBIBASL Ha cefe IOCTOSHHOEe — I'OMEOCTAThl BHyTpPeHHel cpeAbl opranusma [4; 11;23].




Section 1. Clinical medicine

Ecan mocaepoBaTeabHass QUINKO-XUMHYECKas Ae-
rpapaliyis pasAMYHBIX HYTPUEHTOB OCYIECTBASET-
csi 6Aaropaps MHTErpaljid OPraHOB IHIIeBapeHHs
B QyHKIMOHAABHYIO cucTeMy [4; 15; 16; 19], T0 6apbep-
HO-3AIUTHAS] — MMMYHHTET CHCTEMbI CAU3HCTBIX 000-
Aouek [21], ee uHTerpanus ¢ GyHKIMOHAABHBIM TIPEA-
METOM SIBASIETCSI MFHTEHCUBHBIMU HCCAEAOBAHHAM.

ITpu posxAeHHM MAKOTIUTAIONIMX CTPYKTYPbI H PyHK-
1IM¥ TOHKO¥ KMIIKU OTHOCHTEABHO XOPOUIO Pa3BUTHI [ 22 ].
Oanaxo nepudepuyeckrie OpraHbl UMMYHHOMN CHCTEMBI,
BuacTHOCTH 1ICCQO, HaxOAATCS B 3a4aTOYHOM COCTOSIHHM.

B-AanMoLUTH OTAMYAIOTCS «HEOTBEYAEMOCTbIO >
Ha aHTHUIeHbI IHINEBOTO M MHKPOOHOIO IIPOMCXOX-
Aenus [6]. Ilpu 6uosorudeckoit nesecoobpasHocTu
ABTOHOMHOTI'O CTAaHOBA€HHS, KaK IHUIeBapeHus, TaK
U MIMMYHHON AMHAMUKU CMEHBI €CTECTBEHHOI'O MOAOY-
HOTO IIUTAHUS Ha AePeKTHBHOE, BOSHHKAET HEOOXOAU-
MOCTb U3yYeHHUsI MEXaHH3MOB UX MHTErpalluy KaK Hau-
0oAee ONTHMAABHOTO CIIOCO0A PeryAsIIiY TOMeOCTa3a,
ONTHUMM3AIMH AAATITALUN PYHKITMOHAABHOM CHCTEMbI
KaK OpraHa, TaK X OpraHa B IIEAOM.

ITeAb HacCTOSIEro HCCAGAOBAHHSA: U3yYeHHe Me-
XaHM3MOB GOPMUPOBAHUS HHTETPAIIMHU U eBAPUTEAD-
HO-BCAChIBATEABHOM M KIMMYHHOM CHCTE€M B CAM3UCTOM
060A0UKe TOHKOM KHIIKY B PAHHEM IIOCTHATAABHOM OH-
TOreHese.

Marepuasbr m1 MeTOAbI: COTAACHO IIEAU HCCAEAO-
BaHMA CBETO- U JAEKTPOHHO-MHKPOCKOIUYECKUX H3-
Ay4eHHI CAM3HCTasi 0O0AOUKA TOIErO U IIOAB3AOIIHO-
IO OTAEAOB, TOHKOJ KHIIKH O€ABIX 0eCIIOPOAHBIX KPBIC
BBO3pacte 1,3,7, 14,21 (ecrecTBenHOE BCKapMAMBaHHE
rpyAHBIM MOAOKOM) 1 90 (AeQUHUTUBHOE TUTAHHE) CY-
Tok rocae poxaenus. ITop mukpockorom MBC-9 cre-
PEeOCKOIIUYeCKU B AMHAMHKE BO3PACcTa U BAOAb TOHKOM
KHUIIKK OCYI[eCTBACH ITOACYET YHCAA OAsiiek MOpdo-
AOTHYecKH (CBETO- U 3AEKTPOHHO-MUKPOCKOIHYECKH)
YCTaHOBAEHO YHCAO AUMPATHIECKHX Y3EAKOB B HUX, AU-
HelHble TapaMeTphl, B3AUMOOTHONIEHHS CTPOMAABHBIX
U UIMMYHHBIX KAETOK. AASL CBETOOIITHYECKUX HCCACAO-
BAHUM KYCOYKM TKAHEH CAM3HCTON 0OOAOYKM TOHKOM
KHIIKH U )KUPOBON OASIIKY UKCHPOBAAH B XUAKOCTH
Kapnrya nan 12% HeiirpasbHoM ¢opmasune. Ilocae
COOTBETCTBYIOIeH MPOBOAKH OHH 3aAMTHI B MapaHH.
Cpe3bl TOAIMHOM S—6 MKM OKpaIlIeHbI TeMaTOKCHAMHA-
osuHOM, 1o Xeiian [7].

AAsL 9AEKTPOHHO-MUKPOCKONIUYECKHX HCCAEAOBA-
HMI Ta ke TKaHb PUKCUPOBAAACH B 3apyOEKHOM pac-
TBOpe 2,5% ratorap-aabperuaa (20 mxm) u 1% pacTsope
ocmuesoit kucaotsi (1,5 waca) npu pH 7,2-7,3. Iocae
00e3BOXKMBAHMS B CIIMPTAX BO3PACTAON]eH KOHCUCTEH-

ITMU KYCOYKH TKAHel 3aAUBaAU B apaspmit. IToayTonkue
(1-2 mxMm) u yabTparonkue (600 A°) cpeAbl TIOAydeHbI
Ha yabTpamukporome LKB-4.800. IloayTonkue cpe-
AbI OKpalIeHbl OCHOBHBIM QYKCHHOM — METHAEHOBbIM
CHHHM; YABTPaTOHKHE — KOHTPAaCTHPOBAHbI B YPAaHHA
anerare u csunne (Reynrlds, 1963). [IpocMorp yabrpa-
TOHKHUX Cpe30B IIpousBeaeH B Mukpockorne JEM-100S
(SAnonus).

HmmyHOAOTHYecKHe MeTOABL. IMMyHOrAOOyAnHO-
Bble pellenTophbl Ha MAA3MaX SHTEPOIIMTOB BOPCHHOK
TOHKOM KHMIIKH X AUMQOIIMTOB BbIABACHbI MMMYyHOIIe-
POKCHAA3HBIM MeTOAOM. KprocTaTHbIe cpesbl KyCOuKoB
TOHKO KHIIKY MAY XXMPOBOM OASIIIKK IIOCAe PHUKCALIUH
B 1% (pacTBOp ratorapasbaerupa pH 7,3: t=30 mMuH)
HHKy6upoBaau c antuceiBoporkoit KIgA, JgM, JgG< ko-
HBIOTHPOBAHHOI1 C IIEPOKCHAA3011 XpeHa). ITocae okoH-
YJaHMsI MHKyOaIju Cpessl 0OpabaTsiBaAd pacTBOPOM
3,3 — amammaO6eH3uAHa (10 Mun). [Tocae pukcarmu
B 1% pacTBOpe ochMueBoi KucAOThI (60 MuH) 1 06e-
3BOXXMBAHMsA B CHMPTAX BO3pACTaIoONlell KOHIIeHTPaIluu
OHU 3aAMTBI B ApPAAAUM. YABTPAaTOHKHE Cpe3bl TPOCMa-
TpuBaAu 6e3 KOHTpacTHpoBaHUs. [IpOAYKT peakiuu
Ha TUPOKCHAA3Y, KOHPIOTUPOBAHHYIO C HIMMYHOTAOOY-
AMHOM A, BBISBASIETCS B COCTaBe HAASIMTEAHAABHOI'O
CAOSI CAM3H, B BUAE CBO€OOPa3HO KaliMbI HA MeMOpaHax
MHKPOBOPCHHOK 9HTEPOLIUTOB, TAA3MATHIeCKHX KACTOK
(B-aumdonuThr). IIpOAYKT peakiiuu BbIIBASETCS TaKKe
Ha BHYTpPeHHell II0BEPXHOCTU SHAOLIUTO3HBIX 00pa3o-
BaHUI y OCHOBaHMS MUKPOBOPCHHOK 9HTEPOIIUTOB, YTO
CBSI3QHO C Hecrelu(pUIecKoil copOIHeit UMMYHOTAOOY-
aunHOB Fc-penjenrropamu. Crarucrideckast o6paborka
BCeX KOAMYeCTBEHHBIX Pe3yAbTaTOB ITPOU3BEAEHA C ITPH-
MeHeHHeM HaAeTa nporpamm «Stotustika>. ITpu atom
ycTaHOBAeHbI M — AOCTOBepHOCTD. AOCTOBEpHbI pa3-
anaus mpu D < 0,08S.

Pe3yAbTaThI COOCTBEHHDBIX HCCACAOBAHHIA: Y 3 Mec.
IIOAOBO3PEABIX KPBIC C HOPMAaAbHOM TUCTOAOTUYECKOM
CBETOONTHYECKON U 9AEKTPOHHO-MUKPOCKOIINYECKHX
KUIeYHoH MUKpodaopsl appepentroe 3peHo MICCO
cocTouTcs 5—6 B cpepHeM AMMPATHIECKUX Y3EAKOB, Ky-
II0A0OOPA3HO BBIITYMBAIONUXCS B TOHKUE KHIIKH, 1 BBI-
CTAQHHBIX OAHMM CAOEM IPH3MaTH4YeCKOTrO SMUTEAHs,
MHQHUABTPATUBHOI'O, MHOTOYHCACHHBIMU AUMQOITUTAMH.

CrpyKkTypHO-QYHKIIMOHAABHO  AMMQATHIECKHIH
Y3€AOK UMeeT 3apOABIIIEBbIi (repMUHATHBHDII) LIEHTP,
donankyaspuyio (B-aumponursi; Ba) mapadosamky-
aspuyto (T-aumonursi; Ta) zousr, kymoa (Ta u Ts).
IToBepxHOCTH KyIOoAa ob6paszoBaHa M- eAMHHYHBIMU
HENpOPELEeNTOPHBIMA [S] ¥ MHOTOYHCACHHBIMU Me-
TonuTeAnaAbHbIMU T-aumdornuramu. CoraacHo Au-
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Teparypsl, M-kaeTku,

SHAOIIUTO30M U3 KHIIKM TPAHCIIOPTUPYIOT aHTUT€HbI

pelenTop-onocpeAOBaHHbIM

K MEX3TUTEAMAABHO PACTIOAOKEHHbIM aHTUTeHCB3bIBa-
romuM T-kaeTkaM [23; 18], koTopble peryAspHO MUIPH-
PYIOT B 30HY KYIIOAQ AMMATUYECKHX Y3E€AKOB OASIIEK.
B nocaeaneit, B3auMoAeiCTBYs C MAKpOparaMu, CTUMYAH-
pytor T — u B-6aactor. Ecau I B. ITunerun, M. M. Kap-
coBoBa [11] xapakTepHoit 0cO6EHHOCTbI0 MAKPOParos
CYMTAIOT BHICOKYIO QYHKITMOHAABHYIO aKTUBHOCTD U CAQ-
6YI0 CITIOCOOHOCTD CHHTE3UPOBATH IPOBOCIIAAUTEABHbIE
ITUTOKUHBI, TO B 30HE KYTIOAA MX AEATEABHOCTD OIIPeACAS-
eTCsl CBOMCTBaMMU IepeBapuBaeMoro anTuresa. Ha arom
OCHOBaHMH B 30HE KYII0AQ peryaupyercs audpdepeHiu-
poBka crumyArpyembix T- u B-6aacTos.

30HbI AUMPATUYECKOTO Y3eAKA UMEIOT B OASIIIKaX
BAOAD TOHKOM KHIIKU XapaKTePHbIN COCTaB KAETOK, U OH
CYIIIECTBEHHO He Pa3AMYAeTCs IPH CPAaBHEHHMHU C AAHHbI-
MU APYTHX aBTOpOB [12; 14].

Ecan y 3-Mec. KpbIC KOAMYECTBO HelepOBbIX OAsIIIeK
BAOAb TOHKOJ1 KMIIKH Bapbupyet oT 17 Ao 28 (B cpearem
24,5+1,8), TO y OAHOCY TOYHBIX KPBIC OHU €ABA BBIIBASIIOT-
Cs1 BYACTHOCTH 12-TIepCTHOI U MOAB3AOIIHOM KUIKU. OHU
IPEACTABASIIOT CO0011 AMPPy3HOE CKOTIAeHHE AUM(OLIUTOB
C COOCTBEHHOM IIAACTHHKE CAUBUCTON 000A0UKH. B AHa-
muke Bospacra (1,3,7,14,21 u 90 cyTok mocae poxaeHus)
YHICAO I1efIePOBBIX OASIIIIEK ITOCTOSIHHO yBeAdHBaeTcst. Je-
pe3 2 HepeAH, KOTAQ XUBOTHbIE IEPEXOAST Ha CMeIIaHHOe
IIMTAHHUe, UX YUCAO Bo3pacTaeT Ao 10,5 * 1,4 u mosiBAsieT-
Cs BIIepBble FepMUHATHBHAS 30HA, TA€ KOHIIEHTPUPYIOTCS
B OCHOBHOM OAACTHbIe ¥ AUM(ATUIECKH ACASIIIAECS AMM-
pobaacTsr. Makpoparu eAMHUIHBL, COAEPIKAT B IUTOIIAA3-
Me yMepeHHOe YHCAO HOAUMOPPHBIX AMTIOCOM.

ITocae mepexopa XHMBOTHBIX HA OKOHYATEAbHOE ITH-
TaHMe YUCAO IIeHePOBBIX OASIIIEK BAOAD TOHKOM KHIIKH
CTaHOBUTCS Kak y Kpbic. Kpome Toro, oryerauso ¢pop-
MHPYIOTCS BCe XapaKTepHble AAsl aGPepeHTHOro 3BeHa
HNCCO, crpykrypHO-$YHKIIMOHAABHBIE 30HBI, JIIUTE-
AU, KOTOPBIH HHPUABTpUpPYeTcs T-AnMoruTamMu.

Taxum obpasom, apdepenrroe 3seHo ICCO Ton-
KO KMIIKH GOPMUPYETCS IIOCAE POXKAEHHS, B OCHOBHOM
KO BpeMeHH IlepexoAa Ha AeQUHUTHUBHOE IIUTAHHeE.

Boapdepentrom sere MCCO TOHKOM KUIITKH TAKXkKe
BMEeCTO paHHee BbIsIBAsIeMble OAQCTHBIX KAETOK OIIPEACAS-
10TCs1 AU depeHIpoBaHHbIe ITAA3MATUYeCKHUe, TYYHbIe
U APyTHE CO@AMHUTEAbHOTKAHHbIE KAETKH, U ACHKOIU-
Thl, eAMHIYHbIE Makpodaru. TecHO B3aNMOAEHCTBYIOII1e
¢ T-u B-aumonuramu. Mesxay sHTepOIMTAMHI BOPCUHOK
60AbIIIe, OYeHb PeAKO, OOHAPYKUBAIOTCS T-AUMQOLUTEL.

CaepOBaTeAbHO, B COOCTBEHHOI IAACTHHKE CAH-
3UCTOi 000A0UKH Kak adpPepentHOe 3BeHO u FICCO

BO BpEMEHH M IPOCTPAaHCTBE KO BPEMEHHU IIepexopad
Ha OKOHYATeAbHOE IIMTaHUe AUPEPEHIIUPYIOTC KACTKH
PBIXAON COCAMHUTEAbHOMN TKaHU. OHHU TeCHO UHTerpu-
pyroTCa ¢ adpPpepeHTHBIM 3BEHOM, A TAKXKE CTPYKTYPaMH
COOCTBEHHOM IAACTUHKHU CAU3HCTON 0OOAOYKU TOHKOM
KUIIKU. VX cooTHOIIeHNe ONpeAeAseTcs XapaKTepoM
MHKpo6uoneHo3a [22].

IIpu 2AeKTPOHHO-MUKPOCKONIUYECKOM H3ydeHUH
HpoIlecca BCAChIBAaHMA IPYAHOTO MOAOKA'y 1-3 CyTOYHBIX
KPBIC BbIABACHO €r0 TPAHCIIOPT Ha 1 3Taxke U3 MpocBeTa
TOMIe! KMIIKU B 9HTEPOLUTHI BOPCHUHOK ITyTeM pPellenTo-
POIOCPEACTBEHHOTO 9HAOLUTO3a. TybyA0-BeTUKYASIp-
Hble 00pa3OBaHKs B AIIMKAABHOM LJUTOIMAA3ME SHTEPO-
LIUTOB, ITOA OCHOBAaHMAMU MHUKPOBOPCHHOK C TOMOIIIBIO
Fc-penlentopoB B Hap SA€PHYIO 30HY K CTPYKTypam
KOMIIA€KCA HyTPHEHTDI, BXOASIHE B COCTaB I'PYAHOIO
Moaoka. Kak oTMedaroT MHOTO4YMCAHHBIE aBTOPbI, Ppep-
MEHTBHI, BXOASIINE B COCTaB MOAOKA, K MUKPOOPIaHH3MOB
IIepeBapHUBAIOT OIPeAeACHHbIE OEAKH, SKHPbI M yTAEBOADI
[22; 2] BcachIBaKOTCSA U TPAHCTIOPTHPYIOTCS TPAHIIEAAIO-
ASIPHO K KPOBEHOCHBIM U AUMPATHIECKUM COCYAAM COb-
CTBEHHBIM ITAACTHHKAM Oe3 nameHenus. ITocae opHOTO
KOPOTKOIO KOPMAEHHS Ha BCeM MPOTSHKEHUH TOHKOM
KHUIIKH ITPOLIECC BCAChIBAaHUS HHTPEAMEHTOB IPYAHOIO
MOAOKA Uepe3 CAUBHCTYIO 00OAOUKY AAUTCS B CpeAHEM
5—64acoB. Peryasmus ero TpaHCIIOpTa OCYIIeCTBASIETCS
6Aaropapst cTpykTypam kommaekca [oAbAXH, pacimpe-
HHEM MeXAY dHTepPOLIMTAMH, UHTE€PCTHUIHA BOKPYT KPO-
BEHOCHbIX ¥ AUM(ATHIECKUX KalUAASPOB.

PenennTop-onocpeAOBaHHBI  9HAOLMTO3 ITOYTH
IIOAHOCTBIO ITPEKpaliaeTcs KO BpeMeHHU IIepeX0Aa Ha Ae-
¢unnTHBHOE muTaHne. OAHOBpEMEHHO HAOAIOAAETCS
$opMuUpOBaHHEe CHCTEMbI BOPCHHKA, IPOKCHMO-AMCTAAD-
HOT'O 'PAAMEHTOB IlepeBapuBaHie HyTpreHToB [4]. Baa-
MMOCBS3aHO ¥ B3aUMOCOTAACOBAHHO C $OPMHPOBAHUEM
IIOAOCTHOT'O ¥ MeMOPAHHOTO [UIIeBAPEHHS B CAUBUCTOM
000AOUKE MPOMCXOAUT CTAHOBAEHHE adPpepeHTHOTro
u apPepenTHoro 3seHbeB ICCO. Ha ocHoBanuu mo-
AyYEHHbIX Pe3yAbTaTOB HAMM B TOHKOM KHIIKEe KOHTPO-
AMPYIOTCSL CAEAYIOIIME YPOBHU PEryASIIMU reéMOCTa3a.
IlepBpIM U3 HUX ABASIETCS IIOAOCTHOE IHIIIeBapeHHe TT0A
AeHiCTBHEM QpePMEHTOB IIOAXKEAYAOTHOM XKEAE3bI, )KeAYH,
COOCTBEHHO HTEPAABHBIX, IKCTPY3UPOBAHHBIX 9HTEPO-
IJUTOB, ACMKOIJUTOB 1 KUIIEYHON MUKPOPAOPHIL.

BroppiM ypoBHEM SBAsIeTCS HaASMMTEAHAABHBIN
caoit cansu (HOCC). O no nepumeTpy BAOAb Beeit
KUIIKHA OTHOCHUTEABHO HAAEKHO OITPEAEASIeT TPOCBET Op-
raHa OT MOBEPXHOCTH CAU3UCTOM 060A0uKH. B ero cocras
B MHTETPUPOBAHHOM COCTOSIHMU BKAIOYEHBI B BHICOKOM
KOHIIEHTPAIMK MPOCTPAaHCTBEHHO OPHEHTUPOBAHHbIE
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depMeHTBI OAKEAYAOUHOMH SKeAe3b], KEAUH, SJHTEPAAD-
HbIe 1 MUKPOQAOPBI, S9KCTPH3UPOBAHHBIX SHTEPOIIUTOB.
B HeM TaxoKe BBISIBA€HBI CyOCTpaT-CBsA3bIBAIONINE OeAKH,
SJgA, 6akrepuu pesupeHTHON Paopsr [3; 9; 17; 22].
ITporneccer, npotekaromue B HOCC xumku u Ha mo-
BEPXHOCTH CAU3UCTON 0OOAOUYKHI HHTEIPHPOBAHBI MEXKAY
Co00i1 IO IIPUHIUITY 0OPATHOM CBSI3H, 0OAAAAIOT BBICO-
KUMH AAANITHBHBIMH B3aHMMOCBSI3SIMU COIIPSDKEH C Iep-
BOI (pa30il IMpoIjecca BCAChIBAHKS Yepe3 IAA3MOAEMMY
aHTeponuTOoB. OH TaKXKe BKAIOYAET THAPOAUTHYECKHE
{pepMeHTBI MeMOPaHHOTO NHIeBAPEHNUS], TPAHCIIOPTHBIE
depmentsy, SJgA [9; 22].

SJgA, KOTOpBIi OIIpeAeAsieTCs Ha KaXKAOM U3 4 ypoB-
Hell peryAsIjiy IUIIeBapeHHs U BCAChIBAHMS CBA3bIBAS
Cy6CTpaThl aHTHIeHHON MPHUPOAB! (IMINH, MEKpPOOP-
TaHU3MOB U AP.) YBEAHUHMBAET MAcCy, IPEISATCTBYeT UX
IPOXOXKAEHHUIO Yepe3 IAA3MOAEMMY MHKPOBOPCHHOK,
CIIOCOOCTBYET aHTUI'YMOPAABHOMY IIePeBAPHBAHMIO IIPH
HepeMeIeHHY IPOCBeTa KUIIKHY K ee IIOBEPXHOCTH.

OAHaKo, KaK y KpPbIC, TaK U y AtoAeit [9; 1; 22] oT-
AMYAIOT: TPAHCIIOPT MAABIX KOAUYECTB AaHTHI€HOB Yepe3
9HAOIITAPHOE 0Opa3oBaHKe MEXAY OCHOBAaHHEM MH-
KPOBOPCHHOK 9HTepPOLIUTOB HabAIoAaeTcs yepes 1 4ac
II0CAe KOPMAEHHS B HesIAePHOIT 30He OTMedaeTcst 0bpa-

30BaHHe TOAUMOP(HBIX AU30COM, TA€ TTepeBAPHBAIOTCS
AHTHCOPOUpPOBaHHBIE CYyOCTpaThl. AHAAOTHYHbBIE BTOP-
JKEHUSI AU30COMBI MOYXKET 00pa3oBaThCsl B MUKpOdarax
COOCTBEHHBIMU IIAACTHHAMH TOHKOM KHIIKH.

Takum 06pa3oM, B CAHUBUCTON OOOAOYKE TOH-
KOW KHIIKM B PAaHHEM ITOCTHATAABHOM OHTOIeHe3e
OAHOBPEMEHHO, TECHO HHTEIPUPYSICh MeXAY CO007i,
GOpMHUpPYIOTCSI BBICOKOAAANITHPOBAHHAS IHUIEBAPH-
TeAbHO-BCAChIBATeAbHAs K UMMyHHas cucTeMsl. Ko Bpe-
MeHH ITepexoAa Ha AeGUHUTHBHOE ITUTAHHE OTAHUYAET-
cs1 0bpasoBaHMe HECKOABKHX ITAIOB IIHIeBapeHHs],
B3aMMOCBSI3aHHBIX C SJgA, 6Aaropapst KOTOpPbIM obe-
CIIeYHBAETCSI TOMEOCTA3HPOBAHUE BHYTPEHHEN CPEABI
OpTraHM3Ma, 3alUTa AHTUT€HOB, COAEP>KAIUXCSI B ITUIIe
¥ MHKPOOPIraHU3MaX.

TpeTuii, BOAHO-9A€KPOAUTHBIN YPOBEHb PACIIOAO-
>KeH TOHKOH moaockoi mexay HOCC u raukoxaankcom
9HTEPOIIUTOB BBICTHAAIOIIUX IIOBEPXHOCTD CAUBHCTOM
060A04KH TOHKO# KHIIKU. OH c6aAQHCHPOBAH 110 COCTa-
BY 9A€KTPOAUTOB, pH, CTepHAeH, COAEP)KHT TOABKO dHTe-
paAbHbIe GpepMeHTBI, BHICOKYIO KoHIeHTpanuio SJgA [3].

YeTBepThIM YPOBHEM PETYASILIUHA TOMEOCTA3a BHY-
TPEHHe CPeAbl CAEAYeT CUMTATh FTAMKOKAAMKC H IAA3-
MOAEMMY MHKPOBOPCHHOK SHTEPOIJUTOB BOPCHHOK.
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HeBponoruyeckue paccTpoiicTBa y NauMeHTOB C HapyLUEeHUaMH

MeTab0/sIM3Ma BUTAMUHOB U MUKPO3JIEMEeHTOB

AHHOTaHHﬂ: B crarpe IIPpOAHAAN3HNPOBAHDBI ITyTH paCCTpOfICTB MeTa6OAI/13Ma BAUTAaMHUHOB I'DYIIIIbI

B, MHUKPOJAEMEHTOB Yy IMAIITMEHTOB C HEBPOAOTHMYECKNMH CHHAPOMaMHU IIPH PA3AMYIHBIX 3a00A€BaHUAX.

Hp €AAATAIOTCSA AMATHOCTHYIECKHE, TEPATIEBTHUIECKIE KOMITAEKCDI AASI KOPP EKITNH KAMHHYE€CKHX HaPYI.IICHI/II‘;I

Yy IAalJHEHTOB C BPOXXA€HHBIMU U HPI/IO6peTeHHbIMI/I MeTa6OAI/I‘-IeCKI/IMI/I COCTOAHUAMMU.

KaroueBpie cAoBa: BPOJKA€HHDBIE M IIPHUO 6p eTeHHbIe MeTabOAUYEeCKHe paccTp OMCTB a, MeTaboAU3M

BHUTaMHHOB.

MeTHOHUH — SBASIeTCS OAHOM M3 He3aMeHHMbIX  APOKCHABHBIX PAAMKAAOB, H3BECTHBIX KaK HHUIIMATOPBI

amunOKuCAOT. [omonucrens (o Itm), mpomesxytounoe  [TOA, mocpeacTBoM okucaenus o [ u popMuposanus

BellleCTBO, KOTopoe GOpMUPYeTCs B Xoae MeTaboansMa  THoAakToHa |12, 1775—-1]. Boaee Toro, o I'u B3aumo-
) ) )

MeTnoHUHA. [T MOXKeT CTOCOOCTBOBATD BHIACACHHUIO TH-  AEHICTBYET C CHCTEeMOM IPHUPOAHBIX aHTHKOATYASHTOB
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Section 1. Clinical medicine

1 pubpuHOAMTUIECKOi cucTeMoit [ 16, 34-S5]. I'T saBas-
eTCsI He3aBHCHMBIM (aKTOPOM Pa3BHTHS aTePOCKAEPO3a
U OKKAIO3HPYIONIUX IIOPaXKeHMUH IIpe- U IjepeOpasbHBIX
aprepuii, Tpomboamboamnyeckoit 6oaesnu [9, 211-9;
10, 1332-7]. O T yTHeTaeT CUHTE3 OKCHAQ a30Ta —
BeIjecTBa, KOTOpOe PaclUpsieT KPOBEHOCHBIE COCYABL
BemecTBo — o I'm 3as1BHAO O CBOEIl pPOAM B Pa3BUTHH
arepockaeposa B Hauase 60-x ropoB. B nccaepoBanmsax
OBIAO ITOKA3aHO, 4TO O II[i AeAaeT BHYTPEHHIOIO IIOBEPX-
HOCTb COCYAMCTOM CTeHKH 6oaee pbixaoit. Tak moaro-
TAaBAMBAETCS IAALAAPM AAST GOPMHPOBAHHS aTePOCKAE-
poTHYeCKO# OASIIKH. B 9TOM mpoljecce U3BeCTHA POAD
ButamuHOB rpymmnsl B (ocobenno, ®K, B6, B12). IT
cBsasaHa c 6oaesnbto Aabrreiivepa (BA) [11, 1097-4].
OKcrieprMeHTaAbHbIe AAHHBIE aBTOPOB IOATBEPXKAAIOT,
uro ¢oaaTHas HepocTaTouHOCTh U I'T MoOryT croco6-
CTBOBATh TPUITepaMH pOPMHPOBAHHS HeHpoAereHepa-
THBHBIX IporjeccoB. O [T akTHBHpYeT MeTaAAOTIPOTEH-
Ha3bl ¥ CTUMYAMpPYeT CHHTe3 KoarareHa. Ol BrIsbiBaeT
AVICIIPOIIOPLIMIO 9AACTHH/ KOAAQT€HOBOTO COOTHOIIEHHS,
BCA@ACTBHE JTOTO YMEHbIIACTCS COCYAMCTAs dAACTHY-
HocTh. Hapymenus metaboamsma ol crioco6crByeT
Pa3pacTaHUIO MBIIIEYHOTO CAOSI COCYAHCTOM CTEHKH.
IoBbIieHHbIN ypOBeHDb OI1iM HHAKTUBUPYETCSI beAKaMu
IIOCPEACTBOM T'OMOLIMCTEHHAHMPOBAHHSA, IOCPEACTBOM
9HAOTEHHOTO MeTaboAM3Ma $epMeHTa IUCTATUOHHH-
y-anass [ 18, 49-8]. Tomonmcruaypus, 06ycAOBACHHAS
AedurToM nucraruonut 6eta-cuurassl (LIBC), naubo-
Aee YaCTO AMarHOCTHPYETCS B ACTCKOM BO3pPacTe, HMeeT
pemuTHupytomuit TH Tedenus |17, 257-9]. Hauboaee
4aCcThle HApYIIeHHs BKAIOYAIOT B Ce0s1 KOTHUTHUBHbIE pac-
CTPOJMCTBA, KTOIMUIO XPYCTAAUKA, OAM30PYKOCTD, 0CO-
OeHHOCTH PasBUTHS ITO3BOHOYHUKA, TPOMOOIMOOAHH.
ITarpeHTaM peKOMEHAOBAHA TEPAIIHS C HCIIOAb30BAaHUEM
AQHTHMKOAI'yASHTOB, BUTAMUHOB I'pymnbl B, asuera. AsTo-
PbI CTaThH IIPOAHAAM3UPOBAAH 26 manueHToB 13 Typrmy,
CTpPapaBIIMX roMouucTuHypueil. KoruTusHble pac-
cTporicTBa HabAIoAaAHCH Y 12 60AbHBIX (46,2% nccaepo-
BaHHBIX [TAIJUEHTOB), TPOM603MO0ANYECKUMHU PACCTPOII-
CTBaMH CTPaAAAU 6 MAIMeHTOB (23,1% HCCAEAOBAHHBIX
6oabHbIX), S (19,2%) McCAEAOBAHHBIX UMEAU TIPOSIBACHHST
HOPAXKEHHsI COGAUHUTEABHOM TKAaHH B BUAE OAU30PYKO-
cTu u MapdaHonoA06HOTO BHemHero Bupa [ 14, 197-3].

Bcem manueHTaM MpOBOAMAMCH MOAEKYASIPHO-T€HETH-
geckue uccaepoBanusa MTTOP, ¢paxropa V, paxropa II,
SERPINE. OpHako, 3TH HalueHTbl, CTPaAaBIIME TO-
MOLIUCTHHYPHEH, IMeAU MyTaljuu ToAbKo B reHe LIBC.
O Ttju crtoco6CcTByeT PasBUTHIO U POIPECCUPOBAHHIO
CC3, yBeAnunBas ypoBeHb XOACCTEPHHA AUIIOIIPOTEH-
HoB Huskoi maorroctu (AITHIT). Xopomro ussecTHo,
uT0 I'T; 06yCcAOBAHHAS reHeTUYECKHMU PACCTPONCTBAMU
CBsI3aHA C HAPYUIEHUSIMH 0OPa30BaHMsI KOCTHOM TKAaHU
¥ 0cTeonopo3oM [6, 32-7]. Ocreonopos OTHOCST cerop-
HS K BEAYIIM 3200A€BaHISIM YeAOBEKa, TAKUM KaK Pak,
UHPAPKT MUOKAPAQ, MHCYABT, BHe3arnHas cMepTb. Ocre-
OIIOpPO3-CHCTEMHOE 3a00AeBaHUE CKEAETA 13 IPYIIIIBI Me-
TaOOAMYECKUX OCTEOIATHI, XapaKTepHbIe IIPOSBACHHUS
KOTOPOTO — CHIDKEHHE MACChl KOCTHOM TKaHH 1 Hapylile-
HHE MUKPOAPXUTEKTOHHKH — O00YCAABAMBAIOT CHIDKEHHE
TIPOYHOCTH KOCTe#l ¥ MOBBIIIEHHBIN PUCK TIEPEAOMOB [ S,
43-5]. MeTHOHMH TaKoKe TPeOyeTCs AAS CHHTe3a XOAUHA,
KOTOPBIH He TOABKO IPEAOTBpaIaeT HaKOIAEHHe KHpa
B IIeYeHH, OH Taloke HEOOXOAUM AASI CHHTE3a alleTHUAXO-
AMHA. DTOT IIOKa3aTeAb — >KU3HEHHO BaXHOe AAd ['M
BelleCTBO, yYacTBylollee B IPOIleccaX 3allOMHUHAHUS
U 00yueHMs], a TAKKe KaK HeHPOTPAHCMHUTTEDP AASL MBI-
IIeYHBIX COKpameHuit. MeAb sABAsieTCS BaXKHBIM MHKPO-
9AEMEHTOM AASI QU3HOAOTUYECKOTO PYyHKIIMOHUPOBAHUS
KAETKH U IIeHTPaAbHOIt HepBHOU cuctemb (LTHC) pas-
Butus [ 15, 343-4]. MeTa6oaunsm meau 8 LTHC HapesxHO
cuaxpoHu3upoBaH. IToBbimenue yposas mean B I'M, kak
U3BECTHO, ASKHUT B OCHOBE HellpOAereHepaTHBHbIX pac-
crpoiicTs, Bkatouast BA. I'T yrueTaeT He TOABKO HECKOAD-
KO aHTHKOATyAsIHTHBIX MEXaHU3MOB B OpPraHHM3Me, KOTO-
pbIe OIIOCPEAYIOT YYacTHe SHAOTEAHS B IIATOAOTHIECKOM
npolecce. B pesyabTaTe yMepeHHO OBbIIIEHHbIE YPOBHU
o I'mm MoOryT mpuBecTH K apTepHUAaAbHBIM TPOMbO3aM
u arepockaeposy [ 13, 1285-9]. OxcnaarusHbIil cTpecc
dopmupyercs y marmentos ¢ CC3uIT [7, 887-2]. Ila-
reHTdl, crpasaBmre CC3 MMeArn 3HAYUTEABHOE TTOBBI-
IIeHue CBOOOAHOIO U 00IIero MAaAOHOBOTO AMAABAETHAA
(MAA) B iAa3Me KpOBH, IO CPABHEHHIO C HCCAAOBAHHbI-
MH B KOHTPOABHOH rpymre. Onpeaesenue yposas MAA
BO3MOKHO BBIIIOAHSTD C TIOMOIIIbIO MACCIEKTPOMETPUHU
[8,222-9]. Pesyabrarhi uccaepoBanuii nauentos c CC3,
crpasauix I'T Hamu 3anarenToBansl [ 1-4].
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Abstract: The risk factors of celiac disease were researched and age, gender, heredity and absent breastfeed-

ing were identified. The diagnostic methods of celiac disease were analysed and HLA typing, antibody level

and endoscopy were reviewed. The general principles of treatment methods of celiac disease were estimated.
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Section 1. Clinical medicine

Keywords: celiac disease, gluten, infant diet, enteropathy, HLA typing, Marsh stages.

Celiac disease was first described in 100 AD by the
Greek doctor Aretaeus, who used the term abdomi-
nal diathesis. His extant works were first published in
Latinin 1552 [2]. Although celiac disease was formally
described late in the 19th century, treatment remained
empiric until the middle of the 20th century when pa-
tients were noted to improve dramatically after wheat
was removed from their diet. With the development
of small-bowel biopsy techniques, the small intestine
was identified as the target organ. Disease causality
was established when the characteristic features of vil-
lous flattening, crypt hyperplasia, and increased intra-
epithelial lymphocytes were shown to normalize after
the institution of a gluten-free diet.

Celiac disease is characterized by small bowel enter-
opathy, precipitated in genetically susceptible individu-
als by the ingestion of “gluten,” a term used to encompass
the storage proteins of wheat, rye, and barley [3]. It is
estimated to affect 1 in 100 people worldwide. Celiac
disease affects 0.5% to 1% of the people in the western
hemisphere and Europe.

When people with celiac disease eat gluten (a pro-
tein found in wheat, rye and barley), their body mounts
an immune response that attacks the small intestine.
These attacks lead to damage on the villi, small fingerlike
projections that line the small intestine, that promote nu-
trient absorption. When the villi get damaged, nutrients
cannot be absorbed properly into the body.

Celiac disease is hereditary, meaning that it runs in
families. People with a first-degree relative with celiac
disease (parent, child, sibling) have a 1 in 10 risk of de-
veloping celiac disease.

Causes and risk factors

« Gliadins and glutenins in the presence of CD4+ T
cells with HLA-DQ2 and HLA-DQ8 activate cytokine
production and clonal expansion of antibody-producing
B cells, which lead to lymphocyte-mediated destruction
of the epithelium and mucosa. This is termed the adap-
tive response. The resulting injury impairs villous func-
tion and absorption of nutrients, producing the clinical
signs and symptoms of celiac disease. In addition, there is
an innate response, which involves interleukin-15 ex-
pressed by enterocytes;

« Celiac disease affects predominantly the mucosa
of the proximal small intestine, which receives the major-
ity of dietary gluten. Distal parts of the small intestine are
less affected because gluten has generally been absorbed
by the time the enteric bolus reaches these areas.

Risk factors:

Geographic: The highest incidence of celiac dis-
ease is found in western Europe and the U.S.

Age: Peaks in diagnosis occur in childhood (when
approximately 6% of the cases are diagnosed) and be-
tween the fifth and seventh decades of life.

Female gender: The female-to-male ratio in celiac
disease is about 2:1.

Heredity:

« Celiac disease is an inherited condition with a con-
cordance rate of 70% to 100% between monozygotic twins;

« The concordance rate among siblings is 7% to
30%. The rate increases up to 40% if the sibling has the
same HLA risk haplotype as the index case;

« Riskishigher among first-degree relatives of those
with the condition, with a 1:22 ratio, compared with the
risk among second-degree relatives (1:29);

o Atlease 11% of first-degree relatives of index cases
have celiac disease.

Infant diet:

« If gluten-containing foods are brought into the
diet within the first 3 months or after 7 months of life,
the risk of developing celiac disease increases five-fold;

« Theriskis higher in the first 3 months because of
the infant's underdeveloped intestinal mucosal barrier,
which allows immunogenic peptides to cross the epithe-
lium.

Absent breastfeeding:

Breastfeeding protects against the development of
celiac disease in childhood. Gradual introduction of
gluten-containing foods while breastfeeding decreases
the risk by 48%.

Breastfeeding may have the following protective effects:

« Breast milk protects against gastrointestinal in-
fections that increase the permeability of the intestinal
mucosa to gluten;

« IgA in breast milk agglutinates with antigen, pre-
venting the antigen's uptake to the mucosa;

o Breast milk has T-cell-specific suppressive effects.

Inflammatory bowel disease: A few studies have
shown an increased prevalence of celiac disease in pa-
tients with Crohn disease and, to a lesser extent, ulcer-
ative colitis.

Comorbid risk factors:

« Lymphocytic colitis (increases risk of celiac dis-
ease 15%-27%);

« Down syndrome (increases risk 12%);

« Type 1 diabetes mellitus (increases risk 5%-6%);
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+ Autoimmune thyroid disease (increases risk 5%);

« Chronic fatigue syndrome (increases risk 2%).

Diagnosis

Approach to initial CD diagnosis

In 1970, the European Society of Paediatric Gastro-
enterology laid down criteria for the diagnosis of CD in
children, entailing three biopsies of an initial flat mucosa in
the upper small intestine, restoration of the mucosa to nor-
mal on a GFD, and a deterioration of the mucosa after
gluten challenge. Given the current availability of serologi-
cal tests being highly sensitive and specific, the European
Society of Paediatric Gastroenterology, Hepatology, and
Nutrition has proposed a revised CD diagnostic protocol.
Based on this protocol, if the symptoms (either “classical”
or “atypical”) and serological tests are suggestive of CD,
small bowel biopsy followed by a favourable clinical and
serological response to the GFD is now considered suffi-
cient to definitely confirm the diagnosis. In asymptomatic
patients improvement in mucosal appearance may be re-
quired to confirm the diagnosis, but in majority symptom-
atic patients, continual abnormality of mucosa at the sec-
ond biopsy is more likely to indicate slow/partial mucosal
recovery. This may also reflect that the site of re-biopsy
(proximal small intestine) is often the last site to improve.

The current approach to evaluating CD has been
modified by the advent of highly sensitive and specific
serological tests. An algorithm for diagnosing CD is
given in. Assays for IgA anti-tissue transglutaminase
(TGA) and IgA anti-endomysial (EMA) have both the
highest specificities and sensitivities, and are therefore
regarded as being superior serological screening tools for
diagnosis of CD. Initial CD evaluation is based on a com-
bination of positive CD-specific serological tests, histo-
logical findings in the intestinal biopsy, CD-predisposing
gene encoding HLA DQ2 or DQ8, family and medical
history of CD, and clinical or histological response to
GFD. However, CD diagnosis can be challenging in
some non-responsive patients to GFD. Practically all
patients with CD carry HLA-DQ2 or HLA-DQS8. Thus
the absence of these gene pairs reflects a very high nega-
tive predictive value for CD and should prompt consid-
eration of other causes of small bowel-related symptoms
and pathological changes. Positive TGA or EMA at ini-
tial diagnosis of CD or at any time in the clinical course of
the disease helps to confirm the diagnosis of CD because
of their excellent specificities of over 99% when small
bowel villous atrophy is present on biopsy.

Serological tests

HLA typing: The contribution of HLA type to the
genetic risk for CD has been variously estimated at 30%-

50%. Many of the polymorphic genes are involved in sus-
ceptibility to CD encode products that influence the im-
mune response upon gluten ingestion, as shown for the
HLA-linked genes. Although Non-HLA genes contrib-
ute more than HLA genes to the genetic background of
CD, each of them adds only a minor contribution to the
disease development.

There is strong association between CD and the
presence of HLA DQA1*0501-DQB1*02 (DQ2) and
DQA1*0301-DQB1 [0302 (DQ8) haplotypes. Approxi-
mately 90% to 95% of patients with CD carry DQ2 and
those patients that are negative for HLA-DQ2 are usually
positive for HLA-DQS8, indicating a strong genetic risk
for the disease. Several studies also have confirmed that
the absence of HLA-DQ2, HLA-DQ8, or both virtually
excludes the diagnosis of CD]. However, the modest
sensitivity (HLA-DQ2, 70%-99.8%; HLA-DQ8, 1.6%-
38%) and specificity (HLA-DQ2, 69%-77%; HLA-DQS,
77%-85%) of the test means that a positive result is not
sufficient to diagnose the disease [having a low posi-
tive predictive values (HLA-DQ2, 6.3-18; HLA-DQS8,
0.28-8.1) and likelihood ratios (HLA-DQ2,2.25-4.33;
HLA-DQ8, 0.07-2.53)]. Even the presence of HLA-
DQ2 or HLADQS8 in patients with positive serologic
test results is strongly suggestive but not pathognomonic
for CD. Antibody screening to identify participants with
preclinical CD may be reduced by preselecting HLA risk
group from the large populations with long-term follow-
up for CD. Hence HLA-DQ genotyping could be in-
cluded in the algorithm of selecting large populations
prospectively screened for CD.

Antibodylevel: Several serum antibodies have been
used to initially evaluate patients with suspected CD,
monitor adherence and response to GFD, and screen as-
ymptomatic individuals. Anti-gliadin antibodies (AGA)
detection has low sensitivity and specificity, leading to
high false-positive rate in patients. Recent reports of de-
amidated gliadin peptide AGA (DGP-AGA) have sug-
gested a much improved accuracy. The sensitivity and
specificity for IgA DGP-AGA is 84.3% and 79.8%, where-
as for IgG DGP-AGA the sensitivity and specificity are
82.3% and 98.9%, respectively. As shown in Table, EMA
and TGA have been found to be superior to AGA and
gives highest sensitivity and specificity of greater than
95% when used in combination. EMA testing, however,
produces a subjective and highly observer-dependent
result, whereas TGA testing is quantitative [4].

Endoscopy: The only way to confirm a celiac dis-
ease diagnosis is by having an endoscopic biopsy. Dur-
ing the biopsy, the gastroenterologist will insert a small

11



Section 1. Clinical medicine

tube with a camera through the digestive tract to the
small intestine. Once there, the physician will examine
the duodenum and take multiple tissue samples due to
the “patchy” nature of villous atrophy. The tissue samples
will then be examined by a pathologist under a micro-
scope and assigned a Marsh classification [5].

Marsh Stages

Marsh 0: The mucosa (intestinal lining) is normal,
so celiac disease is unlikely. Stage 0 is known as the “pre-
infiltrative stage.”

Marsh I: The cells on the surface of the intestinal
lining (the epithelial cells) are being infiltrated by white
blood cells known as lymphocytes. This is also seen in
tropical sprue, giardiasis, acute infective enteropathy, H.
pylori gastritis, Crohn’s disease, during NSAID usage,

and in various autoimmune disorders. Therefore, it is not
specific for celiac disease.

Marsh II: The changes of Marsh I are present (in-
creased lymphocytes), and the crypts (tube-like depres-
sions in the intestinal lining around the villi) are “hyper-
plastic” (larger than normal).

Marsh III: The changes of Marsh II are present
(increased lymphocytes and hyperplastic crypts), and
the villi are shrinking and flattening (atrophy). Most pa-
tients with celiac disease are Marsh III. There are three
subsets of Marsh III: partial villous atrophy, subtotal vil-
lous atrophy and total villous atrophy.

Marsh IV: The villi are totally atrophied (completely
flattened) and the crypts are now shrunken, too.
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OueHKa KayecTBa NPaKTU4YeCKNX HaBbIKOB B 3aBUCMMOCTH
OT Nepuoaa NPOXoXAeHNs CUMYJIALMOHHOIO TPEHUHra
no 6a3oBou cepae4vyHo-J1Iero4yHon peaHuMmauum

AHHOTaI.II/I}I: Mauorouncaenspie HCCACAOBAHMA ITOKA3AAH, IYTO IIPAKTHIECKIIE HABBIKH IIPOBEAECHIST CEPAECITHO-

AETOYHOM PeaHMMAIJMH COTAACHO AATOPUTMA OCAA0EBAIOT CITYCTSI HECKOABKO HEAEAb ITIOCA€ TPEHHHTA IIPU

YCAOBHH OTCYTCTBHS UX PEryAsIPHOTO IIPUMeHEeHH Ha ITpakTHke. Tak, ecan gepes 3—6 MecsIieB II0CAe IEPBOTO

TpeHUHTa KAYeCTBO OKA3aHHUsI Oa3KCHO CePAEIHO-AETOYHON PeaHNMALIUHY CYIeCTBEHHO He MEHSIeTCs], TO CITyCTI

6—12 MecsilleB Ka4eCTBO OKA3aHHSI IPAKTUYECKIX PeaHHMAI[IOHHBIX IIPUEMOB 3HAYUTEABHO 0CAA0eBaeT.

KaroueBble cAOBa: cepAedHO-AETOYHAS PEOHUMAIIHS, CHMYASI[MOHHBIN TPEHHHI, HEOTAOXKHAS MEAUITHHA.

ITeav uccaedoeanus: oLeHUTb KA4eCTBO IIPAKTH-
4eCKUX 0a30BBIX PEAHNMAIIMOHHbBIX HABBIKOB COTAACHO
aaroput™a EBpomnefickoro copeTa 1o peaHuMaIiuu y Bpa-
4ell CKOpOM IIOMOIIH, C YK€ MMEIOIUMHKCS HaBbIKaMH,
IpPUIIEAIIe HA OAHOAHEBHBII TPEHUHT — MOAYAB ITO 6a-
30BOI CEPAEYHO-ACTOYHOM PeaHMMAlIUH.

Mamepuasvt u memodvt: GHIAY IIPOAHAAMBUPOBAHbI
aHkeThl 90 y9aCTHUKOB, IPUIIEAIINX HA OAHOAHEBHBIN
TPEHUHT ¥ AAHHbIE HUMEIOIUXCs TPAKTUYECKHUX HABBIKOB
AO L TIOCA€ TPeHHHTa ([OKasaTeAr 06y YaIoIMXCs [OCAE
TPeHMHIa COCTABUAM AQHHbBIe cpaBHeHws). Bee ydact-
HUKH OBIAM Pa3AeAeHBI Ha TPH TPYIIIBI, B 3aBUCHMOCTH
OT AAQBHOCTH IIPOXOXKAEHHUS TPEHHHTA 0 6a30BOM cep-
A€IHO-AETOYHOM peaHnManyu: 6—12 mecsues (A0 roaa),
13-24 mecsija (1—2 roAa) u 25-36 mecsres (2-3 ropa).

Pesysvmamui: B rpynme 6-12 mecsiues (A0 roaa)
BBISIBAEHO AocToBepHOe (p<0,05) cHuKeHMe KadecTBa
OKa3aHMs PEAHMMALMOHHON MOMOIIH IO CAEAYIOIIMM
II0Ka3aTeAsIM: 00beM U AAUTEABHOCTD BAYBaHHI, 3aKPbI-
THe HOCA BO BpeMsl BAyBaHUI1, IpHMeHeHHe IpreMa A06-
HOAOOPOAOK AASI OTKPBITHUS U TIOAAEP>KAHHS IIPOXOAHU-
MOCTH AbIXaT€AbHBIX ITy T€H, IKCKYPCHsI FPYAHOM KACTKH,
KOAMYECTBO BAYBAaHHM B IJUKAE, MECTO IIPOBEACHHUS KOM-
IPeCCHIl TPYAHOM KAETKH, TAYOHHA KOMIIPECCHUIT BO Bpe-
Ms1 HEIIPAMOTO MAacCaXKa CE€PALIA, KOAMIECTBO KOMIIpec-
CHIi B IJUKA€, HApyIIIeHHEe ITOAOXKEHHS PYK Ha 'PYAHOM
KAETKe BO BpeMsl KOMIIPECCHI, paclIpaBA€HHE IPYAHOM
KAETKH TOCA€ KOMIIPECCHI, AAMTEABHOCTb MHTEPBaAQ
MEeXAY IIMKAAMU KOMITPECCHI, YaCTOTa KOMIIPECCUM.

B rpymuax 13-24 mecsues (1-2 roaa) n 25-36 mecs-
nes (2-3 roaa) npu OLleHKe Ka4eCTBa BHIIIOAHEHHDIX Ha-
BBIKOB AO Ha49aAa M IIOCA€ IPOBEACHHOIO TPEHUHIA HAMH
BBIIBACHO 3HAYMTEABHOE CHIDKEHHE KauecTBa OKa3aHMs

PeCITPaTOPHOM MOAAEPIKKHI U HEIIPSIMOTO MACCaXa CePA-
11a. BeImoAHeHHbIe HABBIKM COOTBETCTBOBAAU PEKOMeEH-
AQLIMSIM: TI0 TAyOuHe BAyBaHHI — y 14% obyyaromuxcs,
TI0 AAUTEABHOCTH BAYBaHUH — y 11%, 10 KayecTBy 9Kc-
KYPCHHU IPYAHOH KATKH — Y 14%, 110 KOAMYeCTBY BAyBa-
HM B IIUKAE — Y 37 %, TI0 TTIOAAEPKAHMIO ITPOXOAUMOCTH
ABIXaTeABHBIX Iy Tell — y 7% O0yJaroImIXCsL.

ITo moxa3aTeAsiM KayecTBa BHIIIOAHEHHS HENPsIMO-
0 MacCaXka CepAIla y 00YJaIOmUXCSI IPYIIIIBI AO OAHOTO
rOAQ COOTBETCTBHE MeCTa IPOBEASHHUS HEIPSMOTO Mac-
Ca’XKka CepPAIIA, COTAACHO PEKOMEHAALIUSIM, OBIAO OIIpe-
AeAeHO NpaBHABHO y 80% 06yuaromuxcs, KOAUIeCTBO
KOMIIpeCCHIi B ITMKAe — y 61%, AAMTEABHOCTD HHTEp-
BaAa MeXAY IIMKAAMHU KoMITpeccuil — y 64%, yacrora
xoMnpeccuit — y 34% u raybuHa Komnpeccuit — y 57%
00y4aOIUXCSL.

B rpynmax 13-24 mecsies (1-2 ropa) u 25-36 me-
csieB (2-3 ropa): BeIOpaHHAs TOYKA HEMPSIMOTO Macca-
’a CepAIla COOTBETCTBOBAaAA PeKOMEHAOBAHHOM Y 62%
1 61% 06y4aIOIUXCSI COOTBETCTBEHHO, KOAUIECTBO KOM-
npeccuii B ukae — y 70% u 68%, AAMTEAPHOCTD HH-
TepBaAa MeXAY ITHKAAMH KOMIpeccuii — y 62% u 61%,
gacToTa kommpeccuit — y 41% u 36%, raybuHa komMmpec-
cuit — y 34% 1 33% 06y4aroOmMXCsl COOTBETCTBEHHO.

BBIBOABI: yUHTHIBAS BHIIBACHHOE HAMH AOCTOBEPHOE
CHIDKeHMe Ka4eCTBA PeaHMMAIJHOHHBIX HABBIKOB y 00-
YYaIOIUXCS B TEUEHME IIePBOTO TOAQ, IIPH OTCYTCTBHU
UX YaCTOTO NPUMeHeHHs Ha IIPAKTHKe, IIPOBeACHUE CH-
MYASIJHOHHBIX TPEHHHIOB HEOOXOAUMO AASI YCHACHHS
IPaKTUYECKOH MOATOTOBACHHOCTHU C II€PHOAMYECKUM
TIOBTOPEHHEM TPeHUHTA AQXKe CPeAU AUI] MEAUITMHCKOTO
COCTaBa, C 00sI3aTeAPHBIM BBEACHHEM ITepCOHUPHITIPO-
BAHHOTO 9AEKTPOHHOTI'O PerHCTpa.
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Biochemical and hematological parameters of blood
of dogs in the acute form of parvoviral enteritis
under the action of the drug “Azoxivet”

Abstract: This article considers the influence of “Azoksivet” on the biochemical and physiological in-

dicators of blood of dogs suffering from parvoviral enteritis in its acute form. Detoxification and immuno-

stimulatory effects of the drug are described in this article.
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Parvovirus enteritis of dogs is a dangerous, highly con-
tagious disease characterized by the common toxic effects
on the body in the acute form. One of the problems in the
treatment of the disease of viral nature, is the selection of
an effective immunomodulatory drug. The article pres-
ents the results on the study of the drug “Azoksivet” on the
dogs infected by parvoviral enteritis in an acute form. The
drug is a true immunomodulator that: increases reduced
and reduces the increased immunological activity; ef-
fects on phagocytes and natural killer cells; stimulates the
production of IL-1p, IL-6, TNF-a and B-interferons; re-
stores immune responses in secondary immunodeficiency
states; increases the resistance of the body against local
and generalized infections; is a detoxifier, an antioxidant
and stabilizes cell membranes [6; 7].

Materials and methods

Investigations were carried out on the basis of a vet-
erinary clinic located in Dzerzhinsk in Nizhny Novgorod
region. For the investigations two groups of dogs were
formed, the control and testing groups, 15 dogs in each.
In the selection of the animals similar symptoms, breed
(Mixed Breed), age (from 8 months to 1 year), the period
of treatment in the clinic (from the appearance of the first
symptoms of the disease of the animal) were taken into
account. To determine the etiology of the disease express-
test diagnostics VetExpert (chromatographic immunoas-
say method) was used, it allows to diagnose causative agent
of the disease very quickly [4]. Blood for hematological
and biochemical analysis was taken from a vein safena at
8 o’clock in the morning before the first procedure in the
amount of 2 ml. The first sample was taken at the admis-
sion of the animal, and then on the fifth and tenth days of
the illness. Hematological research of blood was analyzed
by PCE-90Vet. Biochemical research of blood was carried
out by BioChem SA by 10 parameters: total protein, total
bilirubin, aspartate transaminase, glutamyl pyruvic trans-
aminase, gamma glutamine transferase, d-amylase, alkaline
phosphatase, creatinine, urea [ 1]. Statistical data process-
ing was carried out by BioStat vS program.

To the animals of the control group therapeutic regi-
men with the use of: Hartmann’ solution (intravenously
according to the formula for calculating the deficit and
support the volume, taking into account the weight
and condition of the dog), “Reamberin” intravenously
10 ml/kg; “Metrogil” intravenously 10 mg/kg, “Dyufa-
layt” intravenously S0ml/kg S; “Miksoferon” intravenous-
ly one commercial dose on a 2.5 kg of animal body weight;
“Dimedrolum” intravenous 1 mg/kg, “Reglan” intrave-
nously 0.5 ml/kg; “Enterodez” into 1S5 grams per 25 kg
body weight, “laktobifadola” orally 0.2 g/kg; “Lauritin-S”

twice daily intravenously at a dose of 1 to S ml (depend-
ing on the animal’s weight); aminokopronovaya acid was
administered intravenously 10 mg/kg was applied.

To the animals of the experimental group therapeutic
regimen with the use of: “Azoksivet” 3mg/10kg intrave-
nously; Hartmann’s solution (intravenously according
to the formula for calculating the deficit and support
the volume, taking into account the weight and condi-
tion of the dog), “Reamberin” intravenously 10 ml/kg;
“Metrogil” intravenously 10 mg/kg, “Dyufalayt” intrave-
nously S0ml/kg 5; “Dimedrolum” intravenous 1 mg/kg,
“Reglan” intravenously 0.5 ml/kg; “Enterodez” into
1S grams per 25 kg body weight, “laktobifadola” orally
0.2 g/kg; “Lauritin-S” twice daily intravenously at a
dose of 1 to 5 ml (depending on the animal’s weight);
aminokopronovaya acid was administered intravenously
10 mg/kg [2] was applied.

Result

In the experimental and control groups of animals in
the primary treatment similar syndrome was registered:
frequent vomiting, more than 5 acts per day; prostrateing
diarrhoea, more than 10 times a day, stool consistency
was liquid, with a lot of blood; pronounced flatulence;
expressed signs of dehydration (elongated capillary refill
time (more than 2 seconds); dry mucous membranes;
sunken eyes; gathered from sentinel tag remains in place;
dry mucous membranes; unclear eye).; body tempera-
ture 38 °C; sthenic polycardia; stronglabored breathing.
The general condition critical: depression, ataxia, hypo-
esthesia, myasthenia gravis.

On the Sth day of treatment in the control group the
amelioration of dogs was observed: the number of vom-
iting acts triggered by intake of liquid food was reduced
till S per day; acts of diarrhea were repeated several times
a day; consistency of feces ranged from semi to watery,
brown and black; depressed state of the animals contin-
ued; respiratory rate and heart rate per minute on the
upper limit of the normal range; tachycardia and dys-
pnea were after walking; body temperature was 38,6 °C +
0,5 °C; asslight loss of skin elasticity in the range of 2—4%;
appetite was greatly reduced.

The condition of the experimental group of animals
on the Sth day of therapy was much more different from
that of the control group of dogs: vomiting was not ob-
served; not more than three defecation acts per day;
semi-liquid faeces; a slight pain on the abdomen palpa-
tion; moderate thirst; respiratory rate and heart rate per
minute within or at the upper limit of the physiological
norm; body temperature was 38,7 °C + 0,3 °C; the ani-
mals were moderately active; the appetite was reduced.
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Table 1. - Hematologic parameters of blood animal control and experimental groups

roup number initial consultation Sth day of treatment 10th day of treatment
Control | Experimental | Control |Experimental| Control |Experimental
Values group group group group group group
Hematocrit (Ht),% | 72,20+6,8 | 70,13+ 7,31" [43,55+5,51| 40,47 +3,90" |42,21+3,51| 45,47 +3,62°
;imogbbm (HD), | 980598 | 1021410, | 688482 | 10724118 | 8974169 | 1254152
Eryth RB . . .
lgztz;locytes (RBC), 789+12 | 803+14 | 547+16 | 7.18+13 | 682+14 | 832+14
the average content
fh lobin i

ofhemoglobinin =1 17, 502 | 038+0,04 | 037002 | 0442003 | 039£0,02 | 045+002
the red blood cell
(MCH)
ESR, mm/h 82+025 | 84+022° | 372+24 | 23+1,8 | 285+22 | 147+22
White blood cells . . .

+ + + + + +
(WBS), 109/1 448031 | 451£049 | 132+0,1 | 208+02 | 261+03 | 327+03
Eosinophils
(EOS),EK) 8,80+1,2 8,80+ 0,15 3,4+0,8 3,8+0,4 5,9+0,9 62%1,2
Stab neutrophils,% | 3,00£0,25 | 3,00£020 | 21,724 | 146+19 1622 9.5+12
Segmented 240£0,19 | 2,40£0,18 | 1524 | 117+34 | 126212 | 84%15
neutrophils,%
Lymphocytes

+ + + + + +
(LYM), % 64,60 +162| 64,60+17.7 | 224+2,6 | 381+12 | 31.6+42 | 474%38
The monocytes

+ + + + + +
(MONO) % 25,0042,10| 2500£2,10 | 7.6+12 92+24 | 108+32 | 13.7£22

N=15;p<0.0S

At the time of the initial inspection at dogs of both
groups strong asiderotic anemia in a colorindex of 0.37 was
observed. That was two and a half times lower than the
minimum allowable values. The level of hematocrit in the
course of strong dehydration doubled (compared to the
lower limit of normal). In the study of leukogram, we ob-
served the critical segmented neutropenia in the course of
double lymphocytosis and three-time monocytosis.

Described above the blood condition, was named as
“progressive malignant neutropenia mature” and indi-
cates the hardest depletion of reserves of bone marrow
and the destruction of multiple cells as a result of the
toxic process, supported by high titers of virus or severe
bacterial infection.

Hematological analysis of samples (shown in Ta-
ble 1) selected on the Sth day of treatment showed that in
spite of the intensive treatment rendered, the rate of ESR
continues to increase in both groups of dogs, exceeding
the norm almost six times. By the 10th day of treat-
ment, ESR slowly begins to decrease, this decrease in
the control group reaches only 4.5% compared with the
peak value is in the experimental group decreases by
55%, twice the upper limit physiological.

A similar pattern is observed in the blood are often
secondary not purulent stage cardiomyopathies and car-
diac myocyte degeneration without inflammatory infil-
tration [3]. On the Sth day of therapy observed drop in
the number of leukocytes in both groups (in control
of 70%. In the experimental of 53%). By the 10 th day
of treatment the number of leukocytes in the blood of
dogs in both groups growing gradually, but in the treated
group, this rise is faster and 20% ahead of the control
group.

Biochemical indicators of blood are shown in Table 2.
Because of the strong overall dehydration total protein
content in the first day the survey was overstated to the
fifth day of treatment twice as compared with the average
protein content in the blood.

Infusion therapy partially removes signs of dehy-
dration (on the Sth day of treatment), however, to
the upper limits of physiological norms this value ap-
proaches only on the 10th day of intensive therapy
and only in dogs of the experimental group. At this
time we see a strong globulinemia, its value is less
by 43% below the physiological norm. In the experi-
mental group, the content of globulins is reduced by
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10% on the Sth day of therapy. And sharply increase
by 25% (compared with the Sth day) on the 10th day,

which is 2 times higher than the values of the control
group.

Table 2. — Biochemical parameters of blood dogs experimental and control groups

roup number initial consultation Sth day of treatment 10th day of treatment
Control |Experimental| Control |Experimental| Control |Experimental
Values group group group group group group
total protein g/1 1487 +372| 1463412 [132,3+39,7| 124,7+29,8 |148,5+34,1| 109,3% 16,2
globulin g/dl 177+1,62 | 182+1,84* | 11,3+£2,13 | 162+234 | 11,8+195 | 21,7+3,94°
ALT 364+ 50 380+ 62 445 £91 402 £ 75 422+ 62 389+ 351
AST 686 £ 62 656 + 48 808 = 106 576+ 168 796 + 95 502+ 79
index De Reytisa 1,802 1,8+0,2 1,8+0,2 1,4+0,1 1,8+0,1 1,3+0,1
Total bilirubin 442+110 | 466+98 |692+193 | 41,8+114 |523+181 | 351+119
alkaline phosphatase |184,6+382| 179,0+42,1 |204,6+96,8| 162,0+64,1 [1329+343| 99,0+12]1
A-amylase 184 £ 65 201+ 57 306 + 85 441 £ 98 399 +36 701+ 57
GGT 27+3 26+ 3 21£6 212 18+2 16+2'
creatinine 300,3+52,1| 2952+49,8 |268,8+£34,6| 2462+98,5 |182,5+448| 154,6+31,6
Urea 297+844 | 27,9+9,11 [286+12,12] 269+12,70 | 189+5,12 | 16,5+2,31
N=15;p<0.0S

In studying hepatic transaminases hyperfermente-
mia was observed, ALT is high in the primary inspection
eight times compared with the norm, by the fifth day of
treatment ALT the activity increases by 12.5% in the con-
trol group, exceeding the norm of more than 10 times. In
the work of several authors, the process is considered to
be complications of viral or bacterial infections [S]. De
Rytis coefficient take a value physiologically normal in
the animals of the experimental group on the 10th day
of treatment. De Rietz coeflicient stick with throughout
of the treatment period in animals of the control group,
which indicates hard toxic liver damage with the destruc-
tion of a large number of hepatic cells.

The content of GGT is high more than 3-fold
compared with the norm in animals of both groups.
This indicator was high level on the Sth day of therapy
and decreases on the 10th day of treatment (by 23% in
the experimental group, by 14% in the control group).
Activity of d-amylase lower and the values of creati-
nine and urea are increased in animals of both groups.
These values indicate a deep lesion of liver and neph-
ros tissues due to infectious toxicosis. These indicators

were values of the limits of the norm to the 10th day
of therapy in the animals of the experimental group,
which is due to the neutralization of body toxicity. The
duration of the course of the disease was 18+4 days in
the animals of the control group. The duration of the
course of the disease was 12 £ 3 days in the experimen-
tal group animals. Sequels of the disease appeared in
30% animals of the control group. Sequels of the disease
appeared in 26.6% animals of the experimental group.
Mortality in the control group was 60%, and in the ex-
perimental group 20%.

Discussion

Based on the results of hematological and biochemi-
cal analays of blood, inference should be drawn that drug
“Azoxiveth” reduces the intoxication of the body. This is
evident from the rapid recovery of d-amylase activity and
the increase in De Ritis index (compared to the control
group).

In such a manner, use the drug “Azoxiveth” in the
treatment of acute course of parvovirus enteritis of dogs,
greatly charm away the course of the disease, reduces the
duration of the disease by an average of 6 days.
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Abstract: In this article has been studied toxic effects of some nanoparticles on the embrional and

postembrional development of mollusks. Experiments were carried out on Lymnaea auricularia mollusks.

It was concluded, the embryonic and postembryonic stages of development of mollusks are very sensitive

against nanoparticles.
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1. Introduction. Using as model organisms, the mol-
lusks living both in marine and fresh waters, the toxic in-
fluences of nanoparticles are comparatively investigated in
them and the main aim in these studies is to determine
the risk of nanomaterials. Based on reviews of scientific
articles, there are no standart experimental approaches
to determine the toxicity of nanoparticles and it needs
a lot of experimental results in their organization. Gen-
erally it is known that, the main organs accumulated in
water organisms of nanoparticles are glands of digestive
system and their cells. The main targets of nanoparticles
are the endosomal-lizosomal system and mitochondrias.
Nanoparticles both directly and by the products are
separated from them, create immunetoxicity, oxadizing
stress and damage cell proteins, biologycal membranes
and DNA [1]. Maria Noyel and her colleagues (2014)
studied the bioaccumulation of copper oxide nanopar-
ticles (**CuO) which were modified with isotope, by
keeping in water and feeding its mollusk Lymnaea stag-
nalis living in freshwater basin. They identified that, the
mollusks effectively adopt CuO nanoparticles included

by this way. The adopting effect was 83% and absorption
speed 0.61 g g*' d™' at concentration of CuO nanopar-
ticles (< 100 nmol g"). At higher values of concentration
the effectiveness decreased to 50%. It is interesting that,
in a day CuO nanoparticles were cleaned up from snail’s
body. It has been identified that, TiO nanoparticles at
> 1.0 mg/kg concentrations stimulate the immune sys-
tem in Octopus vulgaris (Mollusca: Cephalopoda) snail.
In 4 hours after nanoparticle injection the increase of
circulating hemosit number, lizosome activity, the con-
centration of nitrogen oxide were observed. Return to
these parameters norm happened in 24 hours [2]. In
order to identify the influences of biotransformation of
nanoparticles in marine ecosystems Milca O. Montes and
his colleagues (2012) fed the median concentrations of
Mytilus galloprovincialis with two various nanometals —
CeO, and ZnO being in 1 mg L~ to 10 mg L' interval in
laboratory condition. At 10 mg L' concentrations medi-
ans adopted 62 pg L' Ce and 880 pg L' Zn-calculated in
dry weight of tissue. By Electron Scan Microscope it was
determined that CeO, nanoparticles remained in median
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body, but ZnO nanoparticles were removed [2]. Based
on these results of experiments it becomes clear that
nanoparticles can make serious toxic effects in mollusks
being important components of water ecosystems and in
other invertebrates. Therefore to learn the exposing results
of mollusks participating in food chain of nanoparticles is
one of the actual problems. Taking this idea in mind the
present investigation was undertaken to study the sequen-
tial events of the embryonic and postembryonic develop-
ment of L. auricularia which were developed in solutions
of nanoparticles.

2. Materials and methods. Experiments were car-
ried out in Lymnaea auricularia mollusks — being the
second component of simple food chain (phytoplank-
ton-mollusk-fish) existing in water ecosystems. L. auricu-
lariais found in freshwater lakes, ponds, and slow-moving

rivers with mud bottoms [3]. L.auricularia are the pul-
monary breathing gastropod mollusks widely spread in
still water basins. Water temperature must be ~19°C,
pH 6-7,1 for their survival and proliferation. These spe-
cies live in hard water in Great Britain. The species can’t
live in polysaprobic waters much contaminated areas by
higher organic substances, sulphides, bacterias, and lack
of oxygen. L.auricularia are fed with plants and various
detrits. The body sizes of Lymnaea auricularia depend
on the development of their pelvises. Sometimes the
height of the pelvis can develop up to 30 mm and width
up to 25 mm, and the ratio of width to length is more
than 0,75. But most species grow up to half of the maxi-
mum dimension in breeding. The width of the pelvis is
12-18 mm, and height 14-24 mm.

Figure 1. Lymnaea auriculara eggs capsules

Their legs are nearly 18x11 mm. As the sizes of neu-
rons in L.auricularia nervous system relatively bigger, they
are used as the model object to study the functionalizing of
animal nervous system in neurophysiology. L.auricularia
are hermaphrodite, insemination is cross, development is
straight and embryo development happens inside of egg
membrane till the end. The eggs of L.auricularia mollusks
are inside of the longish shape transparent, helmes slime
mass.The amount of eggs in slime mass can be changed
depending on the types of mollusks, age, physiological
state, environmental food richness, temperature. They
put their eggs as a capsules from 50 to 210 (Figure 1). In
experiments the slime masses (complex with eggs) of egg
clusters of mollusks have been chosen. The mollusks were
distributed into glasswares of 25 mm?® volume. In a day
we observed the mollusks put eggs inside the slime mass.

The egg clusters using for the experiments were
chosen, and were put into glassware of 25 mm? vol-
ume in room temperature. In control approximately in
14-1S days we observed the mollusk babies getting out
of the most eggs inside the slime mass.Though the get-

ting out of mollusk babies from the slime mass in test
began in 14-15 days, appeared young snails were few
compared to control. The appearing of young snails in
test eggs, kept in solution which were added nanopar-
ticles with various concentrations was compared to
control variant. Embryonic and postembryonic develop-
ment of mollusks was taken and morphological changes
occurring in them were watched.

3. Results. It was interesting to know, in what pe-
riod of development the influence of nanoparticles on
the snails is strictly in embryonic or post-embryonic?
In order to find out the answers of these questions, the
egg capsules have been kept in the solution of nanopar-
ticles and the development of the embryos has been ob-
served in all period of development. On the first day of
experiments were taken two days lading of egg capsules as
a control and they were in discrete form, the eggs were in
spherical form and embryos are seeing as points. On the
7th day of development, the miniature snail which was
possessed in all the structures found in a newly hatched
eggs and its spinning was observed. On the tenth day of
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the development a very slow jerking movement of the

miniature snails is observed and the eyes are apparent.

41 days

Figure 2. The embrional and postembrional development of molluscs in normal conditions

On the 11, 12, 13-th days of development of snails
have been seen normal and structured mouth, the velum
and head. On the 14th days of development the snail
moved freely in the jelly of the egg capsule, outside
the egg. On the 15th day of the development 90% of
snails were moved freely in the glass beaker and have
already escaped out of an egg. On the 23, 24, 25-th
days of development, young snails are feeding and
their excrements were observed in glass beaker. During
63 days of development of the snails can be observed the
feeding, free movement, growth of the young snails. The
results of experiment have given in Figure 2.

The egg clumps of mollusks were exposed to
the solutions of the nanoparticles with the various
concentrations (0,001%, 0,005%, 0,01%). In the
first variant of experiments the eggs of snails were

exposed to the solution of Fe O, with 0,001%
concentration. A few hours after the exposition some
changes are observed in the laid egg capsules, the
snails periodically thrust its foots against the wall of
egg and thus the shape of egg elongates. On the 7-th
day of the exposition of eggs it became evident that the
development of the embryos in the egg has happened
differently compared with control. On the 10-th day
of exposition in the solutions of nanoparticles the
development of embryo in two of eggs (3,6%) has
ceased completely, the developmentin 4 eggs (7,3%) fell
behind than others, and their sizes are small compared
with control. On the 15-th day of the exposition there is
not any improvement in the eggs which the process of
development was delayed, only from two eggs (3,6%)
hatched molluscs.

Figure 3. The development of egg snails exposed in the solution of
Fe,O, nanoparticles with 0,001% concentration

On the 23-rd day of experiment one of the young
snails died, 3 were in the deadly state, heart beating,
feeding, weakness in movement were watched. On the

24, 25-th days mass death of young snails was observed,
and the bodies of dead ones were outside of the shell. On
the other side, there was no improvement in the embryo
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state, delayed from the development inside the slime
mass in eggs. On other days death among the young
snails also continued, and the bodies of the individuals
remained outside the shell. On the 63-rd day of
experiment the young snails both in eggs and outside the
eggs died. As the result of these experiments we can say
that in test 12,73% of eggs remained fully undeveloped,
and 87,27% of developped ones all died within 63 days.
For the comparison it must be noted that in control
young snails remained alive within the same day. The
results of the experiments were presented in figure 3.
4.Discussion. There are different approaches
for the determination toxicity of nanoparticles on
aquatic organism. Understanding the toxic effects of
nanoparticles on aquatic organism allows to evaluate the
risk of the spread in the food chain of water ecosystems.
The last review of research articles in the area of
nanotoxicology indicates that the aquatic invertebrate

testing will be key in the evaluation of this risk [4;
S; 6; 7; 8;]. The most frequently tested engineered
nanoparticles in invertebrate tests are C (60), carbon
nanotubes, and titanium dioxide. As the test organism,
in the majority of the studies have been used Daphnia
magna. The results of these studies have indicated that
acute toxicity takes place at the low concentration range
of engineered nanoparticles, although some indications
of chronic toxicity and behavioral changes of
aquatic invertebrates have also been described at
concentrations in the high microgram/L ' range [8].

Conclusion

Based on the results of this study it can be concluded,
the embrional and postembrional stages of development
of mollusks Lymnaea auricularia are very sensitive
against nanoparticles expozitions. The toxic effects
of nanoparticles on the L.auricularia depend on their
concentrations and exposure time of nanoparticles.
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Abstract: This article presents the study of the effect of aqueous extract from Lemna minor frond on

biochemical indicators of metabolism in experimental autoimmune thyroiditis in rats. It founded that the in-

troduction of aqueous extract from Lemna minor frond decreases levels of cholesterol, triglycerides, LDL

and increases HDL level in the blood serum of rats with autoimmune thyroiditis.
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The literature indicates that thyroid disease occupy the
last place among all endocrine pathology, and still remains
one of the most difficult problems in clinical endocrinol-
ogy. This confirmed by the ever-increasing incidence and
high rates of disability in this pathology that is associated
with environmental degradation, inadequate intake of io-
dine, increase the frequency of autoimmune diseases.
Almost every second or third person on Earth has a par-
ticular pathology thyroid structure in which autoimmune
thyroiditis (AIT) in frequency and social significance
takes first place [3; S; 14].

Disorders of the functional activity of the thyroid
gland leads to changes in metabolic processes and the
resulting imbalance in the system homeostasis [2; 7;
14; 15; 16]. Thyroid dysfunction — one of endocrine
pathologies, which in most cases is associated with meta-
bolic disorders.

Development of new approaches and search for
more effective means to normalize thyroid function at
AIT is essential. Correction of biochemical indicators in
thyroid dysfunction may be associated with both intake
of thyroid hormones and bioactive substances in the
blood stream of drugs used for the treatment of meta-
bolic processes [6; 7; 9; 11]. The most promising source
of biologically active substances are medicinal plants.
The feasibility study in this area of medicinal plants is
determined by a wide range of pharmacological actions
and the relative safety of long-term use [11; 12; 14; 17].

One of the most promising plants, which contains
a set of biologically active substances are Lemna minor.

As a result of research in phytochemicals Lemna minor
frond was established presence of iodine and 14 ele-
ments (calcium, potassium, silicon, sodium, etc.), and
32 biologically active substances of different chemical
groups (phytosterols, saturated hydrocarbons, aldehydes
and ketones, fatty acids, etc.) [1]. Also established the
presence of amino acids, including aspartic and glu-
tamic acid, arginine, leucine, alanine, valine and lysine
[6]. Therefore, the aim of our investigation was to study
the effect of aqueous extract from Lemna minor frond
(AELMF) on biochemical parameters in serum of rats in
conditions of experimental AIT.

Materials and methods of research. The experi-
ments were performed on white nonlinear rats weigh-
ing 180-200 g male in compliance with Commission on
Bioethics and Pharmacy “General ethical animal experi-
mentation” (Kyiv, 2001), consistent with the provisions
of the European Convention “On Protection of Verte-
brate Animals used for experimental or other scientific
purposes “ (Strasbourg, 1986).

Experimental AIT induced in rats by immuniza-
tion of human thyroid antigen in combination with a
complete adjuvant Freud. Introduction AELMF per-
formed intragastric 1 week after the last immunization
within 21 days. Upon expiration of the animals taken
out of the experiment and measured serum total pro-
tein, albumin, urea, creatinine, cholesterol, triglycerides
(TG), HDL and LDL using test kits Biosystems (Spain).
Glucose was determined using a glucometer One Touch
Ultra.
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Statistical analysis of the results was performed us-
ing standard statistical software package «Statistica
6,0>. The experimental data are presented as the mean,
its error (£ S). Statistical analysis of the results was
performed using nonparametric analogue univariate
ANOVA — Kruskal-Wallis criterion and then used the

Mann-Whitney criterion. Differences between groups
was considered likely adopted at the level of statistical
significance of p <0.05 [10, 13].

Results and discussion. Inducted AIT were set
changes biochemical parameters in serum of experimen-
tal animals.

Table 1. - Biochemical parameters in blood serum of rats with
experimental AT and the application AELMF (n = 10)

Indicator Control AIT AELMF
Total protein, g/1 61,56 + 4,32 64,51 £2,02 62,78 + 2,66
Albumin, g/1 2822 + 1,35 29,17£1,27 32,01+1,38
Urea, mmol/I 6,56+ 0,11 6,37 £ 0,49 6,44+ 0,20
Creatinine mmol/1 83,81 +2,34 70,95 +2,15* 77,38 +2,63
Cholesterol, mmol/I 2,01 £0,08 2,74 +0,26* 2,55+0,11%
TG mmol/l 0,68 + 0,03 0,86 + 0,04* 0,68 + 0,05
LDL, mmol/I 0,72 + 0,02 0,91 + 0,03* 0,85+ 0,02*
HDL, mmol/I 0,96 0,05 0,80 + 0,04" 0,92 + 0,05
Glucose, mmol/] 6,01 £0,13 6,03 + 0,14 6,35+ 0,15

Notes: * — statistically significant differences relative to the control group, p <0,05; ** — statistically significant differ-
ences with respect AIT group, p < 0.0S; n — number of animals in each group.

In the study of lipid metabolism was found that AIT
was accompanied by arise in cholesterolin 1.4 times, LDL
and triglycerides — in 1,3 times and reduction of HDL
1.2 times. Hypercholesterolemia can occur by increasing
cholesterol content consisting of low-density lipoprotein
and low-density lipoprotein too, although there are data
and increase the concentration of HDL. After 21 days
of application, AELMF in rats with experimental AIT
observed positive changes. Cholesterol, LDL and TG in
the serum of experimental animals decreased, and the
content of HDL — increased compared to control group
animals (Table. 1).

Analysis of the dynamics of biochemical parameters
of protein metabolism in serum of rats found that in a

group of animals with AIT not significant changes of
urea, total protein and albumin (Table. 1). Introduction
thyroid antigen led to a decrease in creatinine level in
blood serum of rats with AIT in relation to that of the
control group to 15.3%. Development AIT was not ac-
companied by changes in the concentration of glucose in
the blood serum.

Conclusions. Experimental AIT induced by admin-
istration of thyroid antigen human development charac-
terized by the negative effects of biochemical reactions in
the form of increased serum cholesterol, triglycerides,
LDL and increase HDL, indicating the lipid metabolism.
Application AELMF helped restore the biochemical pa-
rameters of lipid metabolism in serum of rats with AIT.
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HoBbi MeTOAMYECKMA NOAXOA NMPU NSYYEHUN
Ononorn4yeckom XumMmmm B MEANLUHCKOM YHUBEPCUTETE

Annoranus: Pa3paboTaHs! U aripoOHpOBaHBI KOMIIAEKTHI TBOPYECKHX 3aA4 U 3aAQHUI [T0 AUCIIUIIAMHE

«Buoaoruyeckas xumusi». [Tpepraraetcst BHeAPUTD UX B y4eOHBII ITPOLIECC B MEAHIIHCKUX YHUBEPCUTETAX

AAsl TOBblIeHUS 9(PPEKTUBHOCTH IPENOAABAaHUSA AAHHOM AMCIUIIAUHBI M Pa3BUTHA Y CTYA€HTOB

HpO(l)eCCI/IOHaAbHOI'O TBOPYECKOI'O MPIIIMAE€HHMSI.

KaroueBbie cAOBa: 6MOAOTHYIECKASI XUMUSI, TBOPYECKUE 3aAUU U 3aAQHUS, MEAUIIHCKUI YHUBEPCUTET.

OAHOI1 13 AKTYaABHBIX IIPOOAEM COBPEMEHHOTO BBIC-
11ero 06pa3oBaHus SBASIETCS IIPOOAEMA GOPMUPOBAHUS
Yy CTYAGHTOB INpPOQPEeCCHOHAABHON KOMIIETeHTHOCTH.
OcnoBHas upest MpopeCcCHOHAAPHON KOMITETEHTHOCTH
3aKAIOYAETCSI B TOM, YTO 0Opa3oBaHMe AOAXHO AABATbh
HEe OTAE€AbHbIE Pa3pO3HEHHbIE TEOPETUYECKUE 3HAHU,
$opMHpOBaTh ONpeAeACHHbIE YMEHHUS U HaBbIKH, 2 Pa3-
BHUBATh CIOCOOHOCTb CTYACHTOB IPUMEHSTb UX AAS
pelleHns KOHKPETHBIX 3aAa4Y B PA3AMYHBIX CUTYALIMAX
B cBOei Gyaymeit mpodeccnu [ 1, 26].

3HaueHHe OMOXMMMYECKUX 3HAHUI HAa BCEX ITAIaX
Ipo¢eCcCHOHAABHOM ACSTEAPHOCTH COBPEMEHHOTO Bpaya
IepeoleHUTb HeBO3MOXHO. XXI BeKk — BeK MOAEKYAsIp-
HOM MEAUITHHBL AOCTOBEPHO AOKA3aHO, YTO BCE ITATOAO-
IrUYeCKHe MPOLIECChHl HAYMHAKOTCSA C U3MEHEHMM Ha MO-
AEKYASIPHOM, T. €. Ha 6roxuMudeckoM yposHe. [Torom
B IIATOAOTMYECKHUH IPOLIECC BOBAEKAOTCS KACTKH, TKAHH,
OpraHbI 1 OpraHu3M B rieAoM. CAeAOBaTeABHO, OHOXIMU-
YeCKHe 3HAHMA HY>KHbI Bpady AAS paHHEN AMAarHOCTUKU
IIATOAOTHH, A TAKXKE AASL KOHTPOAS IIPAaBUABHOCTH U 3¢-
pexTrBHOCTH ee AedeHms. [loaTomy 6GroxuMmdeckas
IIOATOTOBKA OYAYILIUX Bpaueil B MEAULIMHCKOM By3e IIPH-
3BaHA He TOABKO 00eCIIedrBaTh YCBOEHHE FOTOBBIX Ha-
YYHBIX 3HAHUI HAHM CBEACHHIT, HO U CIIOCOOCTBOBATD pas3-
BUTHIO IIOCAEAOBATEABHOCTH M AOTMYHOCTH MBIIIACHUS,
CIIOCOOHOCTH CBSI3BIBATH H3y9aeMyI0 TEOPHIO C mpodec-
CHOHAABHOM AESTEABHOCTBIO OyAyIInx Bpadeil. Bce BbI-
IIeCKA3aHHOE HAKAAABIBAET OOABIIYIO OTBETCTBEHHOCTD
Ha IpernopaBaTeAeil Kageapsl OGHOAOTHIECKON XUMUH
o o6ecre4eHnI0 KaueCTBEeHHOM OMOXUMHUYIECKOM TOA-
TOTOBKH CTYAEHTOB.

V3yyeHre TeopeTH4eCKOro MaTeprasa GHOAOTHYe-
CKOM XMIMUH B MEAMITUHCKOM By3€, KaK IIOKa3bIBaeT aHa-
AV3 MHOTOAETHETO OIIbITA, TPAAUITMOHHO OCYIIECTBASAOCH
ITyTeM IPOCTOTO 3alIOMMHAHUS MOHATHIH, POPMYA, peak-
1I1i1, METaO OAMYECKUX ITy Tel. TpaAuInoHHBIMU GOpMaMK
KOHTPOASI YCBOEHHUSI OMOXMMUIECKHX 3HAHHI SIBASIFOTCSL:
YCTHBII OIIPOC, IINCbMEHHAsI KOHTPOABHAS paboTa, Impo-
MEXXYTOYHBII T€CTOBbIA KOHTPOAD, YIIpaBAsI€Masl CaMO-
cTosTeAbHAS PaboTa CTYACHTOB (pedepaTbl, cocTaBAeHUe
MeTabOAMYECKHX KapT ), UTOTOBbIit KOHTPOAD (3a4eT, 3K3a-
MeH). Bee aTH dopmbl KOHTpOAS TPe6YIOT MPOCTOro Boc-
IPOM3BEACHHUS ITOAYIEHHBIX 3HaHUI. CTYACHTHI B IJeAOM
AOCTaTOYHO XOPOUIO CIPABASIIOTCS C 3aAAHUSAMH, OPHEH-
THPOBaHHBIMU Ha BOCIIPOM3BeAeHHe 3HaHui. B To >ke Bpe-
Ms OHM 3aTPYAHSIOTCS IIPUMEHSATD MOAYYE€HHbBIe 3HAHUS
B KOHKPeTHbIX cUTYyarax. CAeAOBaTeABHO, TAKOM MOA-
XOA He CIIOCOOCTBYET Pa3BUTHIO TBOPYECKOTO MBIIIACHIS
Y CTYACHTOB H 3aTPYAHSIET IPHMEHEHHE ITOAYYEeHHBIX 3Ha-
HUH AASL PELIEHNUS MPAKTUIECKHX 3aA4.

KauecTBo BbICuIEro 00pa3oBaHIs Ha COBpeMEHHOM
9Tarle HapsMYIO 3aBUCHUT He TOABKO OT COAEPXKAHUS AUC-
IIUIIAMH, HO U OT GOPM IIeAATOTHYECKOH ACATeAbBHOCTHU
npenoaaBaTeseit. [leparornyeckas HHAUBHAYaAbHOCTD
U MaCTEPCTBO IPEIOAABATEAS TPOSIBASIOTCS B AA€KBATHO
BbIOpAHHOM U IIpuMeHsieMOM MeToAe. OAHAKO IIperopa-
BaTeAb AOAXKEH YMETh PeaAU30BaTh He TOABKO U3BECTHBIE
METOAbI, OPTaHH3AIIMOHHbBIE GOPMBI OOYUEHMS U IIeAd-
TOTMYeCKHE TEXHOAOTHH, HO M IPUBHOCUTD B HUX HOBBIE
IIPHEMBI, CIIOCOOCTBYSI TeM CaMbIM Pa3BUTHIO TBOpPUe-
CKOM aKTUBHOCTH, CAMOCTOSATEABHOCTH CTYAEHTOB U I10-
BBIIIEHHIO Pe3yABTATUBHOCTHU Y4eOHOrO IporLjecca.
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Kak coaepskaHue, TaK U METOABI IOATOTOBKH CITeIjH-
AAMCTA AOAKHBI OBITh B PABHOM CTEIIEHH IIOAYHHEHbI KaK
ieAsIM 00y4eHIs, Tak U XapakTepy Oyaymiert mpodeccuo-
HAABHOM AesITeAbHOCTH. Tak, usydeHre OGHOAOTHYECKOM
XMMUH B MEAHUIJHHCKOM By3€ CO3AAeT OCHOBY He TOABKO
AAst GOPMHPOBAHHS Y CTYAEHTA 6a30BOTO YPOBHSI OHOXH-
MUYeCKUX 3HAHUI, HO M AASI PA3BUTHS y HETO IIPOodeccH-
OHAABHOT'O TBOPYECKOTO MbIIAeHHs1. FIMeHHO 9TH IeAn
AOAXKHBI OIIPEAEASTb BBIOOP METOAOB U OPTraHHU3aI[HOH-
HbIX opM 0byuenus [2, 45-49].

K 4mcAy coBpeMeHHBIX BOCTpeOOBaHHBIX METOAOB
00y4eHMs1, OTBEYAIOIUX TPeOOBAHMIM POPMUPOBAHILI
TBOPYECKOTO MBIIIACHHSI, OTHOCHTCS IIPObAeMHOe 06-
ydenue. OHO PacCUMTAHO Ha AKTUBU3AIMIO YMCTBEHHBIX
AEHCTBHII CTYAEHTA Yepe3 COOCTBEHHYIO II03HABATEAD-
HY10 (MBICAUTEABHYIO) AeITeABHOCTD. [ Ipy opranusanyu
po6AEMHOrO 00ydYeHHs BeCbMa BaXKHO, YTOOBI IIpero-
AaBaTeAb ITOAOMPAA 3aAAQUHM HAUOOABIIEN 3HAYHMMOCTH
AAsL Oyay1Iiest IpoeCcCHOHAABHOMN AesTeABHOCTH. AGCO-
AIOTHO HEOOXOAMMO, YTOOBI IIPY peLIeHNH 3aAa4X ObIAd
BOCTpeOOBaHa IMEHHO Pab0Ta yMa, MBIIIACHHUE, & He TOABKO
HAKOIIACHHBIE 3HAHHS.

Kax MO>XHO ONTHMH3UpPOBATDH H3ydeHHe OHOAOTH-
4eCKO! XHMMHU B MEAHIIMHCKOM By3e? DTOMY, Ha Hall
B3TASIA, AOAKHA CITOCOOCTBOBATbH Pa3paboTKa HOBBIX
[IpHUeMOB NPOOAEMATHU3AUU OOYIeHNSI, OAHUM H3 KO-
TOPBIX SIBASIETCSI METOA ITOCTAHOBKH IIepeA, CTYACHTAMH
TBOPYECKHX 334 M 3aAAHMUI, TPeOYIOIHX aKTyaAU3aI UK
ITOAYYEHHDIX 3HAHUM IIPHU IIOUCKe ITyTeH UX pPelleHH.

ITeAbIo HaIIETO NCCAAOBAHHMS SIBASIETCSI IIOBBILICHHE
3¢ PeKTUBHOCTH IIPEIOAABAHMS AUCHUIAUHBL «buo-
AOTHYECKasi XUMHSI> ITyTeM pa3spaboTKy U BHEAPEHHS
B y4eOHBIi IIPOLeCC TBOPIECKUX 3aAQ4 H 3AAAHHIL IT0 OC-
HOBHBIM Pa3A€AaM AUCIIUIIAMHbI, AAS PelIeHHUsI KOTOPBIX
CTYAEHTaM IOTpebyeTcst IpUMeHeH e 3HAHUI He TOABKO
001116 TEOPETUYECKOTO, HO ¥ ITPUKAAAHOTO, IPAaKTHIECKO-
ro XapakTepa.

OaHako pa3paboTka 3apay MAM 3aAAHHUI, KOTOpHIE
Croco6cTBOBaAU ObI OPMHUPOBAHHIO TBOPIECKOTO MBIII-
AEHUSI, SIBASIETCSI YPE3BBIYANHO TPYAHOIT mpobaemoit. Ee
peleHre TpeOyeT METOAOAOTMYECKUX 3HAHUI He TOAb-
KO AASI IIOHCKA IPOOAEM, IPUTOAHBIX K UCIIOAB30BAHUIO
B y4eOHOM IpoIjecce, HO U AASI TIOATOTOBKH CTYAEHTOB
K CAMOCTOSITEABHOH paboTe ¢ unpopmanuert. Pakruye-
CKH paboTa AOAKHA IIPOBOAUTHCS IO HECKOABKUM Ha-
npaBaeHnAM: 1) paspaboTKa TBOPYECKHX 3aAad ITyTeM
YCTpPaHEHHS OAHOTO MAU HECKOABKHX 9AeMEHTOB B CHCTe-
Me 3HAHMI, UAH ITyTeM U3MEeHEHHUS YCAOBHI; 2 ) CO3AAHME
TeMAaTHYeCKOTO aKIjeHTa, BOCTPeOOBaHHe TOMCKA AOTIOA-
HHUTEABHO! NHPOPMALMY; 3) HHAMBHAYaAbHOE 3HAKOM-

CTBO CTYA€HTOB C HOBOH MH(OpMAIHell C UCIIOAb30Ba-
HHEM IAQB y4eGHHKA U AeKLHil; 4) OpraHusarys paboTb
C 32AQ4aMH Pa3HBIX THIIOB U Pa3AUYHOM CAOYKHOCTH B PaMKaX
OTAEABHBIX TEM.

AASL CO3AQHIST BO3MOYKHOCTH MAKCHMAABHOM HHAVBUAY-
aAM3aLIH 00y YeHFsT HeOOXOANM M30bITOYHBII HAOOP 3aA24,
3 KOTOPBIX CTYAGHT CaM MOT ObI BBIOPATh 3244y, COOTBET-
CTBYIOIIYIO €0 HHTepecaM 1 Bo3MoxkHocTsM. [ To pasaeaam:
«beakn>, «PepmenTtrr», «HykaenHOBbIE KHCAOTBI>,
«OHepreTHyecKuil 06MeH», «YIAeBOAHBII OOMEH>,
«AnnuaHbI 06MeH >, « DyHKI[OHAABHAST OHOXUMUS >,
HaMU 6b1A0 paspaboraHo o 18-20 3apa4 1 3aAQHHUIL, AAST
peleHns: KOTOPBIX CTYAEHTaM TpebyeTcs IprMeHeHue
3HAHUIT He TOABKO TEOPEeTHYECKOI0, HO M IIPHKAAAHOTO,
IPaKTUYeCKOTO XapaKTepa.

ITpu u3ydyeHHM KaXXAOTO U3 Pa3A€AOB OHOAOrHYe-
CKOM XMMHUH Ha MPAKTHYECKUX 3aHSATHAX, IIPOBOAMMBIX
B $pOpMe yIIpaBAsIeMOI CAMOCTOSTEABHOM PabOTbI, ObIAH
HCIIOAB30BAHBI COOTBETCTBYIOIIME TBOPYECKUE 3aAAUU
u 3apanus [3, 3-5]. Anpob6anus IpoBOAMAACh B IPYII-
IIaX CTYAEHTOB 2 Kypca Ae4eOHOro, eANaTpHIeCcKOro
U MEAUKO-AMArHOCTHYECKOro $paKyAbTeToB. ITo pasHbiM
paspeAaM B anpobaruu y4acTBoBaAo ot 18 A0 44 rpymnn
cTyaeHTOB (231-576 4eroBex). PesyabTaTsl GbIAM TIPO-
AHAAM3UPOBAHBI OTAEABHO IT0 KOXKAOH 3aAade 1 3AAAHHUIO
U B IJeAOM IT0 KOKAOMY Pa3AEAY AUCIIUIIAUHBI C IJeABIO
OLIeHKHU UX IIPUTOAHOCTH AASI TIOCAEAYIOIIErO HCIIOAB30-
BaHus B yuebHOM mporecce. KpurepueM orjeHKY SIBASIACS
IPOIIeHT MTPABHAbHbIX M HeIIPAaBUABHBIX OTBeTOB. IIpH-
TOAHBIMH AASI TIOCAEAYIOIIETO UCIIOAb30BAHHS CYUTAAUCDH
3aAQYH M 3AAQHUS, HA KOTOPbIe KOAUYEeCTBO IIPAaBUABHBIX
oTBeTOB He mpeBbHmar0 90% (CAMIIKOM IpOCTbIe),
HO U He 6b1A0 HiKe 10% (CAMIIKOM CAOXKHbIE ), 2 OCTaAb-
Hble AM60 AOPabATBIBAAKCH, ALOO HCKAIOYAANCD U3 KOM-
IIAEKTa AASI IOCAeAyIoIero BHeApeHust. OlleHKa cTerneHu
CAOXKHOCTU KOMIIAEKTOB MAaTepPUAAOB IIO OTAEABHBIM
paspeAaM IIPOBOAMAACH HA OCHOBAHUH OIPEAEACHUS
IPOIIEHTHOTO COOTHOIIEHHS IPABUABHBIX, JACTHYHO
IPaBHABHBIX U HEIIPaBUABHBIX 0TBeTOB. K BHeApeHuUIo
AOITYCKAAUCh KOMIIAEKTBI 3324 M 3aAQHHI, ITO KOTOPbIM
KOAMYECTBO HEITPAaBUABHBIX OTBETOB He IpeBbIIas0 S0%
[4,603-605].

B xayecTBe HAAIOCTpaLIUK IPUBEAEM ITPUMEPbI HEKO-
TOPBIX Pa3pabOTaHHBIX HAMHU TBOPYECKUX 3aAA4 U 3aAa-
HHUM.

3adaua 1: B Moaexyae reMOrAOOMHA B3POCAOTO Y€AO-
BeKa KaXXAas U3 a-liereil copep>xut 141 aMUHOKHCAOT-
HBIN OCTATOK, a KAKAAS U3 B-ueneﬁ — 146 amuHOKMC-
AOTHBIX OCTaTKOB. CKOABKO ITap HYKA€OTHAOB AOAXKHBI
copepxkarb reHsl Moaekyabl AHK, korTpoaupyromue
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CHHTe3 ABYX THIIOB CyO'beAUHUL] TeMOTAOOHHA IIpH cep-
MTOBUAHOKAETOYHOM aHeMuu? AOIIyCTHM, YTO B COCTaBe
3THX I€HOB HMEeTCs 110 OAHOMY HHTPOHY, COAEpIKaIeMy
100 1 120 HyKA€OTHAOB, COOTBETCTBEHHO.

Pemenue 3ToM 3apauM MO3BOASIET ITPEMIOAABATEAIO
BBLICHUTD YCIIENIHOCTD NePEeHOCa 3HAaHUM O CTPYKType
0€eAKOB, O 3aKOHOMEPHOCTSIX TPAHCKPHUIIIIU M TPAHCAS-
IIMM B HOBble HECTAHAAPTHbIE ycAoBus. B mporjecce pe-
IIIEHUS 3aAQ9H CTYACHTBI TAy6)ke OCMBICAUBAIOT MOAEKY-
AsIpHbIE OCHOBBI XpaHEHMs U IIepeAayt HACAEACTBEHHOM
uHPopManuu. AAs orpeAeAeHHUS KOAUYECTBA IIap HyKAe-
orupos B reHax AHK, koHTpoAnpyromux cunres cyose-
AMHHI] FeMOTAOOHHA, OHH AOAXKHbI « BU3YaAHU3UPOBATh>
MOHATHE «CIAAicuHr>. ITpu aToM mpenoaaBareas, pe-
IIasi OAHOBPEMEHHO 3aAa4y 3aKpeIlAeHUs HOBbIX 3HaHUH],
MOXKET CIIPOCUTb O MeXaHH3Me CIIAAMCHHIA, O XUMUYe-
CKOM ITpupoAe pepMeHTOB, yIaCTBYIOLIHMX B CTIAQMCHHT®E.
AAst orpepeAeHH s KOAUYEeCTBA HyKA€OTHAOB, KOAUPYIO-
IITMX AMHHOKHCAOTHbIE ITOCAEAOBATEABHOCTH CYObeAr-
HHI] TeMOTAOOHHA ITPU CEPIIOBUAHOKAETOUHO aHEMHH,
CTYAGHTaM IIPUAETCS AaKTYaAM3HPOBATh 3HAHUSA O CBOM-
CTBAX IeHeTUYEeCKOTO KOAQ, CItocobe ero paciudpos-
KU BO BpeMsl TPAHCASIIUH, O YeTBEPTUYHOM CTPYKType
AQHHOTO 0eAKa, a TaKkKe O XapaKTepe U3MEHEHHUS ero
AMUHOKHCAOTHOTO COCTaBa, CTAaBIIEro IPUYMHOMN AQH-
Hol maTosorun. CAeAOBaTeAbHO, pelasi AAHHYIO 3aAa4y,
CTYAEHTBI He TOABKO AyYIlle YCBOST OCHOBHOM ITOCTYAAT
MOAEKYASIPHO¥ OMOAOTHH, HO U 3aTIOMHSAT IPUYUHY Cep-
IOBUAHOKAETOYHOM aHEMUH.

3adanue 2: Tlpu cuappome Oankonu (Hapymenue
06pa3oBaHKsA KOCTHO! TKAaHH) Y YeAOBEKa C MOYOIL Bbl-
AGASIIOTCS. aMUHOKMCAOTBI, KOTOPBIM COOTBETCTBYIOT
xoponel uPHK: AVA, I'VLI, AVT, YLIA, YVI, I'VY, AYY.
B mouye y 350poBOro yeaoBeka CoAEpKATCS aMUHOKHC-
AOTDI: AAAHMH, CEpUH, TAYyTAMUHOBAsI KHCAOTA M TAMIIHH.
OnpepaeaunTe, BbipeA€HHE KAaKUX aMUHOKHMCAOT C MOYOM
y ueAoBeKa OyAeT CBUAETEAbCTBOBATH O HAAUYUM Y HETO
cunppoma Pankonn.

Brimoanenne AaHHOrO 3apaHuMS TTOKA3bIBaeT B3aM-
MOCBS3b TEOPeTHYECKUX 3HAaHUH O pacHMPpOBKe TeHe-

TUYECKOTO KOAQ Ml 3HAHUH O KAMHUKO-AUATHOCTHIECKUX
TIOKA3aTeASIX [TATOAOTHIL. ITOOBI BBLSICHUTD, KAKOF CIIEKTP
AMUHOKHCAOT BBIAEASIETCSI C MOYOH ¥ GOABHOTO C CHHAPO-
MoM DaHKOHH, CTYA@HTaM Hy>KHO BCIIOMHHUTDb CBOMCTBA
reHeTHYeCKOTO KOAQ M PAcIUpPOBATh AAHHYIO IIOCAEAO-
BaTeAbHOCTh MPHK, 3aMeHMB KOAOHBI AMIMHOKHUCAOTAMEL.
3areM U3 IOAY4EHHOTO ITePeYHs] AMHHOKHCAOT HYXXHO
HCKAIOUHUTD T€ U3 HUX, KOTOPbIe IIPHCYTCTBYIOT B MOYe
3AOPOBOTO YeAOBeKa. TakoH IIOMCK Pa3AMIHI B AMUHOKIIC-
AOTHOM COCTaBe MOYH y YeAOBeKa C CHHApoMoM (DaHKOHU
U 3A0POBOTO ITO3BOAUT AyYIlle 3aIIOMHHTH KAMHHKO-AMA-
THOCTHUYECKUM ITOKA3aTEAb AAHHOTO 320 0A€BAHUSL.

3acayxuBaeT 0c060ro BHUMAHUSI TOT (GaKT, 4TO I10-
CA€e KOAAEKTHUBHOTO 00CYXXAEHMS IIOAYYEHHYIO0 HHPOP-
MAIIUI0O MOTYT PACCYAUTEABHO BOCIIPOM3BECTHU AQXKe Te
CTYAEHTBI, KOTOPBIM C TPYAOM AQIOTCSI TOTOBbIE CBEAe-
HUSI, U3AOXKeHHbIe B yueOHuKe. CAeAOBaTEABHO, TBOpUE-
CKHe 3aAaYH He TOABKO CTUMYAHUPYIOT MBICAUTEABHYIO
AESITEABHOCTb B MOMEHT HX PeIleHHUs, HO 1 00AaAQIOT
IMO3UTHUBHBIM «IIOCAEAEHCTBHEM>. VIMEHHO OCO3HaH-
HOe NpHMeHeHNe ITOAYYEeHHbBIX 3HAHUI CIIOCOOCTByeT
Pa3BUTHUIO KYABTYPBI HAYYHOM peYH CTYACHTA, KOTOpas
CTaHeT B [IOCAEAYIOIIEM YaCThI0 00IIeil KyABTYPBI COBpe-
MEHHOTO MEAMKA.

B 3axaroueHme MOXKHO CAEAATD BBIBOA, 4TO TBOPYECKHE
3aAQYH M 3aAQHKS IPOOAEMHOTO XapakTepa B Kypce «bBuo-
AOTHYECKAsI XMMUS > MOT'YT BBICTYTIATh KaK B KA4eCTBE OT-
AEABHDIX [TO3HABATEABHBIX 0OBEKTOB Ha 3aHSTHSX, IPOBO-
AUMBIX B pOpMe YIIPaBASIEMOI CAMOCTOSITEABHOI PabOThI
TI0 OIIPeACACHHOM TeMe, TAK K UT'PATh POAb KOHTPOAUPYIO-
IIJFX 9A€MEHTOB Ha TeKYII[X U HTOTOBBIX 3aHATHSAX.

Pemenne TBOpuecKkux 3apad M 3aAQHHI II03BOASIET
OIIPEeAEAUTb YPOBEHDb IIOATOTOBKH CTYACHTOB C TOYKH
3peHUs] KOMIIETEHTHOCTHO-OPHEHTHPOBAHHOIO 00y-
yeHus. OHM MOT'YT BBICTYIIATh B KaUueCTBe pecypca AAs
Pa3BUTHUS MOTHBAIIUHU CTYACHTOB K IIO3HABATEABHOM Aesl-
TeabHOCTH. [Iporiecc permenus TBOpYeCKUX 3aAa4 U 3aAa-
HHI1 BCETAQ TIPEATIOAATAET <BBIXOA> CTYACHTA 32 PaMKHU
y4eOHOro mporecca, B IPOCTPAHCTBO MPOPECCHOHAAD-
HOM ITPaKTUKH.
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Abstract: Hyperhomocysteinemia is accompanied by disturbances in sensitivity of aorta to vasodilating
action of hydrogen sulfide (H,S) in male and female rats. The ability of various polyphenolic compounds
affect aorta tone in this disease remains unexplored. Therefore, the purpose of the work was to investigate
the effect of bioflavonoids quercetin and genistein on changes induced by hyperhomocysteinemia H_S-
induced vasodilation in aortic ring fragments in male and female rats. It was established that under the
conditions of hyperhomocysteinemia applying of genistein inhibits reduction of H,S-induced vasodilation in
rats of both sexes, and in males this effect was significantly higher. Under these conditions, quercetin didn’t
significantly influence the sensitivity of aorta ring fragments to the action of H,S.

Keywords: hyperhomocysteinemia, hydrogen sulfide, aorta, genistein, quercetin, sex.
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BnavaHue nonndeHoNnbHbIX COEAUHEHUN HA
H,S-uHayuupoBaHyio Bazogunaraumio aopTbl y CaMLOB
M CaMOK KpPbIC NMPU rMneproMmouucTenHeMumm

AnHoTanmsa: [uneproMonucTenHeMus CONPOBOXKAACTCS HApyIIeHHeM YyBCTBUTEABHOCTH A0PThI K Ba-
30AMASITHPYIOIEMY ACHICTBUIO THAPOTEH CyAbPHAQ (HZS) Y CaMIJOB U caMOK KpbIC. OcTaeTcs Hen3y4YeHHbIM
CIIOCOOHOCTD PA3AUYHBIX IMOAN(PEHOABHBIX COEAUHEHUI BAMSTD Ha TOHYC AOPTHI IIPU AAHHOM ITATOAO-
run. [ToaTomy, 1eApto paboTbI OBIAO HCCAEAOBATb BAMSHUE 6MOPAABOHOUAOB TeHUCTEMHA U KBepIIeTHHA
Ha HHAYIIMPOBaHHbIe THIIeProOMOIICTeHHEMHe! H3MeHEeHHUS Ba30AUASITAITMH KOABIIEBBIX pparMeHTOB A0PThI
noa BausiuueM H.S y camI10B 1 caMOK KpbIC. YCTaHOBAEHO, YTO P IMIIEPrOMOLMCTEMHEMUN IPUMEHEHH S
TeHHMCTENHA CACPKMBAeT CHIDKeHHe H S-MHAyIMPOBaHHON Ba3OAMASTALMH Y KPBIC 060ero moAa, mpuyem
y caMIjoB 9TOT 3¢ PeKT ObIA AOCTOBEpHO Bblie. B TO 5ke BpeMsi KBepPLIeTHH AOCTOBEPHO He BAUSIA Ha YYBCTBU-
TEABHOCTD KOABLIEBBIX pPArMeHTOB a0PThI K AericTBHIO H_S.
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AxTyaApHOCTD. [ NIIeproMonycTenHeMus (IT1) —
IIPU3HAHHBIN (PAKTOp PHCKA COCYAMCTOM IIaTOAOIMH
[1]. OaHMM M3 MaTOPH3MOAOTHYECKHX MEXaHH3MOB
dHAOTeAMaAbHOM aucyHkuuu npu I'T1] aBaseTcs pas-
BHUTHe AUCOaAaHCA MEXAY Ba3OAHASITATOpPaMH U Ba3o-
xoHcTpHKTOpamu [ 1]. Ussecrno, uto I'TL] conposo-
JKAAeTCsl yMeHbIIeHHeM CHHTe3a Ba3OAUASTATOPHBIX
MOAeKYA a30Ta okcraa, H. S n yBeandennem npoayximm
Ba30KOHCTPUKTOPOB aHTMOTEH3MHA, 9HAOTEAHHA.

B xauecTBe KOppeKTOPOB GYHKITMOHAABHOTO COCTO-
SIHMS 9HAOTEAUS IMHUPOKO HUCIIOAB3YIOT MOANPEHOAbHbIE
coeprHenus (TeHUCTEHH, KBEPLETHH H Ap.), KOTOpbIe
IIPOSIBASIIOT AaHTHOKCHAQHTHbIE U IPOTUBOBOCIIAAUTEAD-
Hble cBoiicTBa [2; 3]. BBIACHHAOCD, UTO TeHUCTENH OKa-
3bIBAET TAK)Ke TUIIOTOMOIUCTEHHEMUYECKOE AEMCTBIE
Ipy oKcrepuMeHTaAbHOM MeTroHnHOBO# [T [4]. Oa-
HAKO, HeM3y4eHa CIIOCOOHOCTh 61OPAABOHOUAOB KOP-
purupoBarb QYHKIMOHAABHOE COCTOSIHHE 9HAOTEAMS
B aOpTe y caMIloB U camok Kpbic mpu I'T'L].

ITeAp McCAEAOBAHMSI — KCCAEAOBATH BAUSHUE
6110 (pAABOHOMAOB reHICTeNHA U kBepreruna Ha ['T1I-
HMHAYIIMPOBaHHbIE U3MEHEHHS Ba30AMAATAIIMH KOAbIIe-
BbIX ¢ParMeHTOB A0PTHI IOA BAMsHueM H_S.

Marepuraast 1 MeTOABI. OmbITHI TpOBeAeHb! Ha 80 Oe-
ABIX A26OPATOPHBIX KpbICax 000ero moaa mMaccot 220-
280 r. JKuBOTHbBIE HAXOAUAMCH B CTAHAAPTHBIX YCAOBHAX
C eCTeCTBEHHBIM CBETOBBIM PEXXUMOM A€Hb/HOYb, BOAY
u KopM moay4aau ad libitum. MccaepoBarue mposepeHo
IO OOIIMM 3THYEeCKUM IPHUHIJUIIAM 9KCIIEPUMEHTOB Ha XKH-
BOTHBIX COTAACHO «EBpormefickolt KOHBEHIIUM O 3aIuTe
ITO3BOHOYHBIX )KUBOTHBIX, HCITOAb3YEMBIX AASI HCCAEAOBA-
TEAbCKHX M APYTHX Hay4HbIX 1eaeit>»> (Crpacbypr, 1986).

MoaeAb TrUIIeproMOLMCTeHHEMHH CO3AABAAM  ITy-
TeM BBeAeHUs THoAakToHa D, L-romorucrenta (Sigrna,
CH_[A) BHYTPIDKEAYAOUHO B Ao3e 100 mr/xr Maccel Ha 1%
pacTBope Kpaxmaaa 1 pas B cyTku B Teyenue 28 cyTok [S].
ABe rpynmbI KUBOTHBIX (110 10 CAaMITOB M CAMOK B KaXKAO¥)
KpOMe THOAAKTOHA FOMOIMCTEeHHA TIOAYYaAH T'eHUCTeHH
(2,5 Mr/Kr Macchl Teaa BHYTPIKEAYAOUHO Ha 1% pacTBo-
pe kpaxmanaa 1 pas B cytku) [4] uam kseprerun (25 mr/xr
MAcChl TeAa BHYTPIDKEAYAOUHO Ha 1% pacTBope kpaxmaAa
1 pas B cyTku) B TedeHue 28 cyTok [6].

CopeprkaHre roOMOIJMCTEMHA B CHIBOPOTKE KPOBH
OIpeAeAsIAU ¢ ToMonibio Habopa «Homocysteine EIA >
(Axis-Shield, Anraus). Perucrpanjuio COKpaTHMOCTH
KOADBIeBBIX pParMeHTOB I'PYAHOM a0PTBI IIPOBOAUAHU B MO-
AeAbHOI cucTeMe in vitro. Fl3oanpoBaHHbIe PpparMeHTsI
CTEHOK aOpThl MIUPUHOMN 2—3 MM ITOMeIjaAu B TepAOHO-

BYIO KaMepy, PACTATMBAAN Ha CTAABHBIX KPIOUKAX M BBIACP-
JKMBAAH B TedeHHe 60 MUH B M30MEeTPHYECKOM PeXUMe
[7]. Aas orenKu H,S-crumyanpoBanHOro paccaabaenus
M30AMPOBaHHbIE pParMeHTHI AOPTBI, IIPEABAPUTEABHO CO-
kpameHnHnble Ppernaddpurom (10 M), nepdysuposasu
PacTBOpaMH, COAepKaljie OAHOBPeMeHHO PpeHHAdIPPHH
(10°M) n H_S B pasamansix kounenTparusx (10°-107
M), B TeueHHe 15 MUH KaXXABIN C IIOCAGAYIOIIEN peru-
CTpauMel U3MEHEHUN U30MEeTPUYECKOTO HANPSDKEHU.
Perucrparuio cOKpaTUTEABHON aKTHBHOCTH ITPOBOAMAN
C IIpHMeHeHHEeM MeXaHOTPOHHOTO AATYHKA U MHOTO(YHK-
IIMOHAABHOTO QaHAAOTOBO-LI(PPOBOTO NMPeobpasoBaTeAst
USB-6008/6009 («National Instruments>», CIIIA),
COEAMHEHHOTO C ITIePCOHAABHBIM KOMITbIOTEpOM. AocTo-
BEPHOCTb PAa3AMYUI MEXAY IOKA3aTeAsIMH OIJeHUBAAU
C TIoMoIIbIo HerapameTpudeckoro U-kpuTepus MaHHa-
YuTHN. AOCTOBEpHBIMU CUMTAAH pe3yAbTarsl mpu p < 0,0S.

Pe3yApTaThl HCCAEAOBAHHS M HX OOCY>KAEHHe.
BBeaeHMe THOAAKTOHA TOMOITMCTEHHA COIIPOBOXKAALT-
CsI IOBBINIEHHEM COAEP)KAHHS TOMOLIUCTEHHA Y CaMIjOB
U CaMOK COOTBeTCTBeHHO B 2,1 u 1,8 pasa (p < 0,05)
IO CPaBHEHHUIO ¢ KOHTpoAeM. [Ipumenenue renucren-
Ha IPOSIBASIET TMIIOTOMOIIUCTeHNHEMUYeCKUN 9 PeKT:
YPOBeHb TOMOIIMCTEHHA y CAMIIOB X CAMOK OBIA MeHbIIle
coorsercrBenHo Ha 50,3 u 37,1% (p < 0,05), oTHOCH-
TeAbHO rpymnsl «I'TL>. B To >ke Bpems1, BBepeHUe KBep-
IIeTHHA He BAUSET Ha YPOBEHb TOMOIICTEHHA B KPOBH.

Bersicaraoch, 4o 28-AHEBHOE BBEACHHE THOAAKTO-
Ha TOMOIIYICTENHA IIPUBOAHT K AOCTOBEPHOMY YMeHbIIe-
HHI0 H, S-CTHMYAUPOBAHHOTO PacCAAOACHHS KOABIIEBBIX
¢parMeHTOB A0PTHI KPBIC 000€r0 MOAQ, IIPHYEM Y CAMIIOB
ad ekt 6b1a 6oaee BopasuTeabnbM (puc. 1). Ilpu atom
paccaabaenue aopTsi op, BausiaueM H.S B xonmenTpa-
msax 1 mxM, 10 mxM, 100 MmxM u 1000 MxM y cam1io
6b1A0 MeHbuIe Ha 24,5; 35,2; 63,2 1 29,3% (p < 0,05)
IO CPaBHEHHUIO C KOHTPOAEM M COCTOBASIAO, COOTBET-
crBeHHO B TO >xe Bpema y camok I'T'L] Br3biBara MeHee
BbIPA3UTEAbHbIE U3MEHEeHHS: YMeHbIIeHHe PACCAAOACHHUS
KOABI|EBBIX pParMeHTOB A0PThI IIPU ITUX KOHI|eHTPAIfH-
ax H.S cocrasasino 12,8; 16,5; 14,7 u 9,4% (p <0,05)
10 CPAaBHEHHIO C KOHTPOAEM.

Mcnoap3oBaHue TIeHHCTEMHa TOPMO3HUT  TO-
H._S-

CTUMYAHMPOBAaHHOI'O paCCAa6AeHI/IH KOABII€BBIX cl)parMeH-

MOLIUCTEUH-HUHAYIJUPOBAHHOE  yMeHbIIeHHe
TOB 20PTHI Y caMIj0B U camMok Kpbic (puc. 1). Y camion
Brpymmne «[T1]+Tenncrent> paccaabaeHue KoAer aop-
TbI B IPUCYTCTBUH 3TUX KOHIeHTpatuit H,S 6b140 60Ab-
1e cooTBeTCTBeHHO Ha 14,3%; 37,1% (p < 0,05); 41,7%
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(p < 0,05) u38,2% (p < 0,05), uem B rpynme «IT1]».
B Toxxe Bpemsa y camok B rpymme «ITII+Ienucrenn
yBEeAHUeHHe PacCAAOACHHS A0OPTHI B IIPUCYTCTBHU 9THX
KoHIeHTpanuit H,S 65140 MeHee BHIPa3UTEABHBIM U CO-

60 7% 1L
— ITI+ eaucrenn
40 - — ITH+KBepnemin
—+ KoHTpoJb

20 1

craBasiao 10,1%; 16,0% (p < 0,05); 15,5% (p < 0,05)
u 10,1% (p < 0,05), orHocuteabro rpymmbl «[TL]».
Ksepuerun He Bamsa Ha ['TLI-unaynupoBanHbie n3Me-
nenust H, S-crumyanposanHOro paccaabaenus.

0,
60 1 /0_ ITII
— I'TH+ eaucTenn
04 — ITH+Ksepuetnn
—+ KonTtpoan

20 A

-6 5 -4 3
b lg [H2S]

PucyHok 1. Bavanne 6ModpnaBoHONOOB Ha 0303aBUCUMOCTb H,S-CTMynMpoBaHHOro paccnabnexHuns
aopTbl y camuoB (A) n camok (B) kpbeic npu L. Mo ocm abcumncc — AecaTUYHbIN norapmdm
KOHueHTpauun H,S (M) B nepdy3rnoHHOM pacTBope, Mo 0CU OPAMHAT — HOPMUPOBAHHAA MHTEHCMBHOCTb
paccnabneHns KoJbLEeBbIX pparMeHTOB aopPTbl MOA, BANAHMEM BO3PACTalOLLMX KOHUEeHTpauui H,S

AOIIOAHHUTEABHBIE AOKA3ATEABCTBA CIIOCOOHOCTH (Aa-
BOHOMAOB Koppuruposarh H_S-crumyamnpyemoe paccaa-
OAeHUSI KOAbIIEBBIX $PArMeHTOB A0PThI Y CAMOK U CAMIIOB
kpbic mpu I'TL] mpeaocTaBAsieT cpaBHUTEAbHbIM aHAAU3
EC,, (cpeaneapdexruBrbIx KOHIenTparmit) H,S (puc. 2).
Tax, B rpymme sxusoTHbx «[TLI>» EC. H.S B aopte co-
craBasioT 125+5,26 MxM y camuos u 89,5+4,12 MmxM
y camok. I Ipumenenue renucrensa npeaorspamaer I'T'LI-

HHAYIJHPOBAHHOE yMeHbIIIeHHe YYBCTBUTEABHOCTH A0PTHI
K peaakcupyromemy Aerictsuio H.S. Ilpu atom EC H S
ObIAM MeHbIIle cOOTBeTCTBeHHO Ha 21,0 1 15,6 % y cam-
IIOB M CAMOK KPBIC II0 CPAaBHEHHMIO C IPYIIION HEeACUeH-
HBIX KUBOTHBIX U cocTaBuAn 98,7+4,35 MxM y camiio
n 75,5+3,86 MxM y camok. Vcroab3oBaHue KBepIjeTHHA
He BbI3HBaAo AocToBepHble nsmenennst EC  H S B aopre,
1o cpaBHeHMIO ¢ rpyrmoin «[TL]>.

150
130 #
2
= 110 B Kontpois
@ EITLT
T 90 1 B ITH+T enuctenn
g B ITI+KBepuerun
70
50 -

Camupl

CaMku

PucyHok 2. BnvsiHne reHuctenHa u ksepuetuHa Ha EC ) H,S B aopTe kpbic 06oero nona npw ML,

Ipumeuanus: ¥ — cmamucmuuecku docmoseproe pasauuue (p < 0,0S) omnocumenrvto epynnot ITL; # — cmamu-
cmusecku docmoseproe pasausue (p < 0,05) omHoCumeAbHO 2pynivL KOHMPOAS

Taxum 06pasoM, Cpear HCIIOAB3OBAHHBIX OHOAa-
BOHOMAOB TOABKO TeHMCTeuH mpeaynpexxaas I'T'LI-
HMHAYLIMPOBAaHHOE CHIDKEeHHe HZS-CTI/IMYAI/IPOBaHHOI‘O
paccaabaeHne aOpTHI y CaMIIOB M CaMOK Kpbic. [lpu
9TOM Y KBepILieTHHA 3TOro 3¢¢deKra He HAOAIOAAAOC,
9TO B OIIPEAEACHHOM CTEIIEHN MOXKHO OO'BSICHUTD OTCYT-
CTBHEM Y HETO TUIIOTOMOLICTENHEMUIECKOTO ACHCTBHS,

BeAb TOMOLIUCTEHH CTUMYAUPYET CBOOOAHOPAAUKAABHOE
OKHCAEHHUE U MOXXET BbI3bIBaTh MoAudukanmio K, = xana-
208 (OCHOBHAs MHIIEHD Yepe3 KOTOPYIO peaAu3HpYeTcs
BasopnAsTHpytomee Aeficteue H S B aopre) [8].
Beisoapl. 1. [enncrenn Topmosut I'T'TI-unaynmposan-
HO€ CHIDKeHHE YyBCTBHUTEABHOCTHU aOPThI K Ba3OAUASTH-
pyromemy Aerictsuto H S. B rpyrme «I'TLI+renncren>
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EC, H,SBaopre 6p1aa Menbine y camijos u camok cootser- 2. IlpuI'TL] kpeprierun ne Bauster Ha H S-crumyanpyemoe
crBeHHO Ha 21,01 15,6 % 1o cpasrenuo crpymmon «IT1]».  paccaabaeHue aOpPTHI y CAaMIJOB 1 CAMOK KPBbIC.
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The “survival” of the algorithm’s quality of resuscitation
skills performance among paramedics

Abstract: low survival after cardiac arrest is caused by improper and untimely provision of resuscita-
tion. We made the analysis of the BLS algorithm performance among emergency doctors, who came to the
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one-day training on BLS (basic life support) and also the ability and quality of its performance, depending

on the last taken BLS — training.
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MsyquMe «BbDKMBAeMOCTUN» Ka4ecCcTBa BbINMOJIHEHUA Kputepues
peaHnMaunOHHbIX HAaBbIKOB BpaYyamMm CKOpOI7I nomMmoLwm

AHHOTaI.H/IH: HHM3Kas BPDKHBAEMOCTD IIOCAE€ OCTAaHOBKH CE€pALla O6YCAOBAeHa HEMIPaBHUAbHDBIM

U HeCBOEBPEeMEeHHBIM ITPeAOCTaBACHUEM peaHHMaliui. Mbl mpoBeAn aHaAu3 3P PEeKTUBHOCTU AATOPUTMA

BLS cpeau Bpadeit cKOpo#l MOMOIIH, KOTOPbIe IIPHUIIAM K OAHOAHEBHOMY TpeHHUHry o BLS (6azosas

>KI/I3HeO6eCHe‘IeHHOCTb), a TaKkKe COCOOHOCTH U Ka4eCTBYy €ro pa6OTbI, B 3aBHCHMOCTH OT IIOCACAHETO

npoBepeHHOro BLS-06y4enust.

KaroueBble cAOBa: HEOTAOXKHASI MEAMIIMHA, UMUTAIIMOHHAS MEAUIINHA, CKOPasi [IOMOIIb.

Axmyasvnocme: COraacHO 3MUAEMHOAOTHYECKUM
AQHHBIM BBDKHUBAEMOCTb OOABHBIX ITOCAE OCTAaHOBKH
CepAIIA U ABIXaHMS Ha AOTOCIIUTAABHOM 3TaIle COCTaBASI-
et 5-10%, a Ha rociuTaapHOM 9Tare 15-17%. Huskue
Ul BBDKUBAEMOCTH SIBASIIOTCSI CAGACTBHEM Herlpa-
BHABHOM M HECBOEBPEMEHHON MEAULIMHCKON ITOMOIIIH.
MHorouyncAeHHbIe UCCAGAOBAHHS YKa3bIBAIOT Ha BO3-
MOXXHOCTb ITPEAOTBPAIIEHUsI CMEepPTeAbHBIX HCXOAOB
B 6,1% u Haam4ne 80% BpaueOHBIX OIMHUOOK BCACACTBHE
OTCYTCTBHSI HaBBIKOB paboTsl B KoMaHAe. [1o paHHBIM
BBIIBA€HA 3aBHCHMOCTb MEXAY BbDKHBA€MOCTDBIO IalU-
€HTOB ITOCA€ OCTAHOBKH CepPALla U KaueCTBOM OKa3aHHUs
cepAeuHO-AeroyHoi peanumanuu. Mcxop marueHTOB
HAIpsMYIO 3aBUCUT OT MOMeHTa HavaAa, 3¢ PeKTHBHO-
CTH IIPOBEAEHHS MCKYCCTBEHHON BEeHTHASITMH AeTKHUX
U HeIpsIMOTo Maccaxka cepAla. IIpu HagaToi ceppeu-
HO-AeTOYHOM peaHHMAIlMM B IlepBble 8 MHHYT IIOCAE

OCTAaHOBKH C€pAIllQ, BDBDKHBAEMOCTb YBEANYHBACTCI

Ha 20%, a mprMeHeHUe AePpUOPHAASITOPA B COUETAHUH
¢ 6asucHON CEpACYHO-AETOYHOM peaHUMALIMeN B IIepBble
3-S5 MHHYT IIOCA€ OCTAaHOBKH CE€PALIA YBEAMYMBAET BbI-
KUBaeMoCTb A0 75%. CAepOBaTeAbHO, KaXKAASl MUHYTA
Oe3AefiCTBUS IIOBBIIIAET CMEPTHOCTD Ha 7—10%.

CambIM 9 PeKTUBHBIM U OE30IIACHBIM METOAOM pe-
IIeHHUS AAHHOM IIPOOAEMBI SIBASIETCSI KAMHUYECKOe MO-
AGAMPOBaHHE HEOTAOXKHBIX CHUTYaI[ull B MAaKCUMAaAbHO
IPUOAKEHHBIX K PeaAbHBIM YCAOBHSIM, C a0COAIOTHOM
6€30IMaCHOCTBIO AAS MTALIMEHTA U C BO3MOXXHOCTDIO ObI-
CTPOTrO MMOAy4YeHHsI OOPaTHOM CBSI3H, IIOBTOPEHUS KAU-
HUYECKOI'O CLIEHApHUs AO AOCTHDKEHHS YCIEIIHOTO pe-
3yAbTaTa.

Ieav uccaedosanus: ObIAO UBYYUTb <«BBDKUBaE-
MOCTb> Ka4deCTBa BbIIIOAHEHUs KpUTEpUEB peaHNMaliH-
OHHBIX HaBBIKOB y Bpauell CKOPOM ITOMOIIH, C y>Ke uMe-
IOIMMUCS HaBBIKAMH, IPHUIIEAIINE HAa OAHOAHEBHbIN
TPEHUHI — MOAYADb II0 0a30BOIl CepAEYHO-ACTOYHOM
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PpeaHNMAIiH, OTIPEACAUTD HabOAe€e OIITHMAABHBIH CPOK
HOBTOPEHHS CUMYASIIMOHHOIO TPEHHHTA.

Mamepuaavt u memodoi: TPyIITy HAOAIOAEHHS CO-
craBrAn 90 Bpayeil CTaHIIUK CKOPOM IIOMOIIH, CPEAHHI
Bo3pacr 45,1+10,6 AeT, AABHOCTb OKOHYAHUS MEAUIINH-
ckoro uHCTUTYyTa 18,2+11,1 sxeHIuH (67%), MY>KYUH
(33%) , IPUIIEAIINX Ha OAHOAHEBHBII TPEHHHT II0 Oa-
30BOM CEpPAEYHO-ACTOYHON peaHuManuu. Bce ywacr-
HUKH OBIAU Pa3A€AeHBI Ha TPH TPYIIIIBI, B 3aBUCHMOCTH
OT AAQBHOCTH IIPOXOXKAEHUS TPEHHHTA 0 6a30BOM cep-
AEIHO-AETOYHOM peaHMMALIUH: AO OAHOTO oA (rpymma
1), 0t 1 oo 2 aer (rpymma 2), 2 u 6oaee aet (rpymma 3).
Brawase o6Oydaromero MOAyAst OBIAO IIPOBEAEHO aHO-
HHMHOE aHKeTHPOBaHHMeE C OIIeHKON HCXOAHOTO YPOBHS
NPaKTUYECKHX ¥ TEOPeTHIeCKUX 3HAHUH, COTAACHO AATO-
purma Esponeiickoro Cosera no peanumaruu (2010r),
3areM Opu¢uHI, paboTa Ha CUMYASTOPE U KOHTPOABHOE
TeCTHPOBAHME YPOBHA 3HAHHI 1 IIPAKTHYECKHMX HABBIKOB
IO TeM >Ke IIOKa3aTeAsIM.

CraTrcTryecKuil aHaAM3 IPOBOAMAH C HCTIOAB30Ba-
HHEM ITaKeTa IPUKAAAHBIX CTATUCTUYECKHUX IIPOrpaMM
Statistica 7.0 aast Windows. AAsi cpaBHeHHS YacTOT
IPU3HAKOB ¥ Ka4eCTBEHHBIX ITePeMeHHbIX IIOAb30BAAUCDH
xputepueM xu- kappar (x*). OLeHKy AOCTOBEpPHOCTH
PasAMYMIT MEXAY TPYIIIaMH IIPOBOAUAM TP TIOMOIIU
HerapaMeTpuyeckoro kpurepus Mana-YuTHu, pasandus
B OAHO IpYTIIe B Pa3HbIX TOUKAX — I10 KpuTepHio Bua-
KOKCOHA. Pe3yAbTaThl CUMTaAM AOCTOBEPHO 3HAUYMMbIMHU
TIpy 3HaueHHUsX ABycTopoHHero (p < 0,05).

Pesyavmamot: 0 AQHHBIM IIPOBEACHHOIO aHKe-
THUPOBaHMS TOTOBHOCTb OKa3aTh IEPBYIO IIOMOMIb OT-
MeTHAHM 72%, TIpU 3TOM YBEPEHHO 3HAAHU AATOPUTM
EBpomnerickoro cosera 1o peaHuManuu TOAbKO 24%.
93% cunTaAu 00sI3aTeABHBIM HEOOXOAUMOCTD IEPHOAHU-
4eCKOM IepernoArOTOBKH C TPEHUHTAMU II0 OKa3aHMIO
9KCTPEHHOM U ITePBOM MEAUITMHCKOM IIOMOIIH. 3HAHUS
0 IepBOM IIOMOIIM OTMETHAU TOABKO 9% y4aCTHUKOB.
OcrasbHble ONpOINEHHbIE 3aTPYAHSAUCH OTBETHTD
Ha BOIIPOC O HEOOXOAMMOCTH OKAa3aHUS MepPBOI I10-
MOIIIM MAM OTMETHUAM HAAHUYHe MEeAMIIHHCKOro obpa-
30BaHUS AAIOIIETO IPaBO OKA3bIBAaTh IEPBYIO IOMOIIb.
ITo moBoAy cooTHOIEHMS KOAMYECTBA KOMIIPeCCHUI
IPYAHOM KAETKH ¥ BAOXOB AASL UCKYCCTBEHHOM BEHTHUAS-
ITMM AeTKHX, $59% CYMTaAU IPAaBUABHBIM COOTHOIIEHHE
30: 2, 12% — 2:15, 29% yxazaau apuanrsi (100: 2,
1: 3, 1: 4 U T. A.), OCTAABHbBIE HE OTBETHAU HA AAHHBIH
BOIIPOC. 72% OMpPOIIEHHbIX CIUTAAU HAYAAOM ITPOBEAE-

HHS CEPAEYHO-AETOYHON PeaHUMAIIUH Y B3POCABIX BbI-
IIOAHEHHEe KOMIIPeCCHI IpyAHOH KaeTkH, 25% — MBA,
1% — oAHOBpeMeHHO KOMIIpeCCHH U BAOXOB, 1% 3a-
TPYAHHUACS C OTBETOM, 1% — BBINIOAHEHHE ITpeKapAU-
AABHOTO yAapa.

Awvimb 38% oNpoIIeHHbIX MEAMKOB OTMETHAH 3HAHHE
MeXAYHApOAHBIX pexomenpanmit (EBponeiickuit coBer
no peanumanuu 2010 roaa), Ha OCHOBaHUM KOTOPBIX CO-
CTaBA€H AATOPHUTM OKa3aHHS IIePBOM MOMOIIH.

IIpu anaAm3e KpuTepHreB BHIIIOAHEHHMS HaBbIKA «pe-
CIIMPATOPHAs IOAAEPIKKA> IO MCCAEAYEMbIM IPYIIIIaM,
BBIABAEHO AOCTOBEPHO 3HAYMMOE YMEHbIIeHHe KOAH-
4ecTBa Bpayel AeMOHCTPUPYIOIIUX IPaBUAbHOCTD BbI-
IIOAHEHHUS 00beMa M AAUTEABHOCTHU BAYBAHHIL, 3aKPBITHS
HOCa BO BpeMsi BAYBaHHI, IPUMEHEHHs IIpueMa A06 —
TIOAGOPOAOK AASL OTKPBITHSI U MTOAAEPXKAHHS IIPOXOAU-
MOCTH ABIXaTEABHDIX ITyTeH, dKCKYPCHH I'PYAHOM KAET-
KU, KOAMYECTBA BAYBAaHUH B ITUKA€ BO BCEX HCCAEAYEMbIX
rpyIIax.

IIpy anHaAmse KpuTepueB BbIIIOAHEHHS HaBbIKa
«HeNPsIMOM MaCCaXX CEePAIla> BBIIBAEHO AOCTOBEPHO
3HAYMMOE yMEHbIIeHHEe KOAMYEeCTBa Bpavel, IPaBUAb-
HO AeMOHCTPHUPYIOIIUX BHIIIOAHEHHE CACAYIOIUX KPH-
TepHEeB: COOTBETCTBUE MeCTa MPOBEACHH HEMPSAMOTO
Maccaka cepAlla PeKOMEHAOBAHHOMY, CAABAHBaHME
pebep BO BpeMsi HEIPSIMOTO MAcCaXka CepAlid, KOAH-
4eCTBO KOMIIPECCHI B IIMKA€, HAPYIIEeHUE IIOAOXKEHHS
PYK Ha IPYAHOM KAETKE BO BpeMs KOMIPeCCHH, YaCTOTa
KOMITPECCHIA, TAyOHHA KOMIIPeCCHUH, B rpymnmax 2 u 3, pu-
cyHok N¢ 1. Toraa xak B rpymme A0 1 ropa AOCTOBEpPHO
3HAYMMOE yMeHbIIIeHHe KOAMYeCTBA OOYJAIOIIMXCSI BBI-
SBAEHO 10 KPUTEPHUAM: OTIPEACACHHE MeCTa KOMIIPECCHUH,
4aCTOTA U TAyOHHA KOMIIPECCHIA.

Bb1600b: xauecTBO OKAa3aHHUS PeCIMPATOPHON ITOA-
AEPXKKU CHIDKAeTCs B cpeaHeM B 4,8 pas c TedeHHeM Bpe-
MEeHH, HelIPSIMOIO MacCaka CepALla B 2 pa3a IO CpaBHe-
HHIO C pe3yAbTaTaMH, IPOAEMOHCTPUPOBAaHHBIMH CPa3y
IIOCA€ TIPOXOXKAEHHS TpeHuHra <«BppkuBaemocTp>
KauecTBa BBIIIOAHEHUSI KPUTEPUEB aATOPHTMA peaHH-
MaIJMOHHBIX HaBBIKOB BpadaMU CKOPOM MEAHMILIMHCKOMN
IOMOIIY MaKCHMAAbHO CHMDKAETCS KO 2 TOAY IO CpaB-
HEHHIO C AEMOHCTpaljiell HaBbIKOB, IOAYYEHHBIX CPasy
IIOCA€ TPeHUHra. BrIsiBAeHHbIE HAMU 3aKOHOMEPHOCTH
IIO3BOASIIOT PEKOMEHAOBATh IIPOXOXKAEHHE TOBTOPHBIX
CHUMYASIIIMOHHBIX KyPCOB 10 6a30BOM CEpAEYHO-ACTOY-
HOJl PeaHHMAIINHU C HanbOAee OIITUMAABHOM ITePUOAMY-
HOCTbIO 1 pa3 B 2 ropa.
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