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BIFICHbKOBI ACIEKTH JIET PAJIAIIL BIOC®EPU
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MILITARY ASPECTS OF BIOSPHERE DEGRADATION

Dzhura N.
Candidate of Biological Sciences (PhD), Associate Professor
Ivan Franko National University of Lviv, (Lviv, Ukraine)

AHoTanis

VY crarTi po3mIsIHYTO 3MiHH, sIKi BIOyBatoThesl B Giocdepi 3a BIUIMBY BIHCHKOBUX [Iii, 30KpeMa, Ha MPUKIai
TenepilHboi BifiHHU, 0 TounThest Ha Cxoai Ykpainu. [IpoananizoBaHo NUISXH Jerpajailii KOMIOHEHTIB JOBKIIIS
1 CTaH MPHUPOTHOTO CEPEOBHUINA: aTMOC(EepHE MOBITPs, BOAHI PECYpPCH, IPYHTH Ta 3eMEIbHI PECypCH y 30HI
00110BUX J1ii 32 BIUIMBY TOKCHKAHTIB, 5IKi HAJIXO/STh Y CEPEIOBHIIIE ITiJ] Yac pyHHYBaHHS TiJPOTEXHIYHUX CIIOPYII,
JaM0 1 TiIpOeNneKTPOCTaHIIH, TPAaHCIOPTHUX Ta IH)KEHEPHUX KOMYHIKAIlii, MiJTOIJICHHS, MPOBAJUISL 1 3CYyBH,
pI3HOMaHITHI BHAM 3a0pyJHEHHs BHACIHIJIOK PyHWHYBaHHS CKJIAJiB 1 CXOBHII TOIIO. 3BEPTAETHCS yBara Ha
CHUCTEMHHUH MiIXiJ O PO3YMIHHS EKOJOTIYHMX HACTINKIB BIUIMBY BIMCHKOBHX il Ha Jerpamariro Oiocdepw,
[IUISIXIB yCyHEHHS eKOJIOTIYHHX 3arp03; HAyKOBi Ta TYMaHITAPHI aCTIEKTH €KOJIOTIYHOT O€31IeKH 3 TUTAHb JIKBigamii
HaCIiKiB 00HOBHX [iil, 30KkpeMa, Ha Cxomi YkpaiHu.

Abstract

The article considers the changes in the biosphere which occur due to military actions, using the example of
the current war being waged in the East of Ukraine. The degradation of components of environment and the state
of the natural environment were analyzed: atmospheric air, water resources, land resources and soil in the combat
zone due to the influence of toxicants entering the environment during the destruction of hydraulic structures,
dams and hydroelectric power stations, transport and utility lines, flooding, sinkholes and landslides; various types
of pollution due to the destruction of warehouses and storage facilities etc. Attention is drawn to a systematic
approach to understanding the environmental impact of military actions on the degradation of the biosphere, ways
of eliminating environmental threats; scientific and humanitarian aspects of environmental security on the

elimination of the consequences of military actions, in particular, in the East of Ukraine.
Kuro4oBi ci1oBa: BilicbKOBI Aii, TOBKIUIA, Aerpasaalist 6iocdepu, TOBITPs, BOAA, IPYHT.
Keywords: military actions, environment, biosphere degradation, air, water, soil.

OpHi€ro 3 HAOLTBIT PYHHIBHUX 1 TParidHUX CTO-
piHOK icTopii moacTBa € BiKHM. HalfoueBumHimmMu
HACTiAKaMM BIMCBKOBHX Iiii €, 3BHYAiHO, 3aruOelb
JIFOZICH, pyHHAIlisl, TIOTIPIICHHS EKOHOMIYHOTO Ta MOJi-
TUYHOTO CTAHOBUINA KPaiHW, 3HMKCHHS COIlIAIbHUX
YMOB XHTTS HaceneHHs. OKpiM 1[bOTo, BiifHa MPU3BO-
JIUTB I1IE ¥ 710 KaTacTPO(DiYHUX SKOJIOTIYHUX HACIIIKIB.
[le 6aunmo Ha MpUKIaAi TEMEpilIHBOi BIHHM, IO TO-
gntbes Ha Cxomi Ykpainum. 1llkoma 3aBnana HaBKOJH-
IIHBOMY CEPEAOBHIIY ITiJ Yac OOWOBHMX A — mpo-
OremMa He OJHOTO MaOyTHBHOTO TOKOIIHHS [ 1, 4].

[oripmeHass cTaHy MOBKUUIS 3MEHIIYE IIaHCH
BiTHOBJICHHS CUTHCHKOT'O TOCIIOIAPCTBA, & YACTKOBO — 1
MPOMHUCIIOBOCTI Ha TEPUTOPIi OKYIOBaHHUX palOHIB.
VYKe CKOpO 3MiHHU B TOBKLJLII, BUKJIHKaHI BINCHKOBUMH
JUSIMHU, MOXXYTh NMPUMYCHTH JIFOJICH, [0 BiIMOBUIHCS
cTaTH OKEHIIIMH BIHHHU, CTABATH €KOJOTIYHUMH Oixe-
HIIME. Takuii TOCBII MOXKE CTaTH JPYTUM B iCTOPIT He-
3anexHoi Ykpainu micis aBapii Ha HAEC y 1986 poi,
KOJIM BIIEpPIIC BUHUKJIA BEUKA KITBKICTh €KOJIOTTYHIX
OixeHuis [1].

BiifHa € JecTpyKTUBHOIO HE JIMIIE JUIS JTIO/ICTBA,
ane ¥ s 6iocdepu B mimomy. L mpobnema crana ak-
TyanpHOIO e y XX cromiTTi, komu mix 9ac I ta II cBi-
TOBUX BIH HOYajly BHUKOPHUCTOBYBATH HOBI MOTYTHI

Ha0O01 Ta OBUTYHH. 3aCTOCYBaHHS BEJIHMKOI KiJTBKOCTI
BIHCHKOBOI TEXHIKH IIKOJWJIA B MEPIIY Yepry IPYHTY
(TyceHHUII TaHKIB 1 KoJleca BAYKKUX aBTOMOOLIIIB) Ta Mo-
BITpIO (BIAXOAM Ta MpoayKTH 3ropanHs). HoBi TexHo-
JoTii  TO3BOJNIWJIM  YAOCKOHAJIHMTH 3aco0M BEICHHS
BIHHM: rapMaTH MOXXYTh MOCHJIATH CHAPSIM ITiJ] Haba-
raro OUIPIIMMM KyTaMH, TOMY BOHHM II€ TJIMOIIEe MO-
JKYTh IPOHHMKATH B I'pyHT. Ha Micisax po3puBiB HaOOiB
YTBOPIOIOTbCS BOPOHKU. KpiM pyiHYBaHHS IPYHTIB 1
3HUILEHHS TBapuH Oe3rmocepeiHb0 BUOYyXaMu i OCKOII-
KaM{ CHapsAiB, OOETPHUIacH CIPUIHHSAIOTH JIICOBI Ta
crenoBi moxexi [2, 3, 5].

KaractpoiuyHoi mKkoan HABKOJIHMITHBOMY Cepe-
JIOBHUIILY 3aBJIaBJIO 1 3aCTOCYBAHHS TAKTUKH CITAJICHOT
3eMJIl — TAKTHKH, 110 repeadadana 3HUIICHHS BChOTO,
IO MOXE CIYI'yBaTH >XHUTT€3a0€3MEUYEHHIO ITPOTHB-
Huka. OcoOIMBO BiJl TAKOT TAKTHKH MOCTPAXIATH YK-
pafHCBKi TepuTopii Ha moyaTKoBUX etanax /Ipyroi cBi-
TOBOI BilfHHM, KOJIM TIiJ] 4ac BiJIXOy PaJsHCBHKI Bilicbka
3HUIIYBaJIN BCE, 10 HE MOIJIM €BAaKyIOBAaTH — 3alacu
MIPOXYKTIB Xap4yBaHH:], BPOXKar0, 3HULIEHHS TEXHIKH,
OyxiBens, iHQpacTpykTypu. Ilig gac 3acTOCOBYyBaHHS
TaKTUKU CHAJICHOI 3eMJIi TaKOX ITiJPUBAIH TiAPOETEK-
TpocTaHii, 30kpeMa KpuBopiseky # JHIIpoa3epKkuH-
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ceky ['EC, a TakoX 3aTOIUTIOBAIM BYT1IbHI IIaXTH, OT-
PYIOBaJIH JKEpena MATHOI BOAX Ta MiAMATIOBAIH JTicH
i crenu [3].

Ilig vac BifiH Iy>Xe Y4acTO LIIECIPSIMOBAHO 3HU-
HIYIOTH I[iJIi EKOCUCTEMH, HakyacTimie — jiicu. Bigomo,
1110 JIICH 32 BCiX YaciB CIYKWIN HaJIil{HUM NPHUTYIKOM
JUIsl BINCBHK, OCOOJIMBO JIJISl HEUMCIICHHUX NapTH3aHCh-
KUX 3aroHiB, TOMy NPOTUBHHMKU CIIAIIOBAIN iX, 1100
M030aBUTH TPOTHBHUKA YKPUTTS 1 3aco0iB 1O iCHY-
BaHHA. OUYEeBHIHO, MO TaKi MacmTaOHI MOXexi Oyim
HaJ3BUYAHO PYHHIBHUMU s O10pI3HOMAHITTS: BOHH
3HHIIYBAJIH THUCSYi TBAPHH Ta PyHHYBalIH MiCIS iX-
HBOTO TIPOXKMBAHHA, a TAaKOX CIPHUMHSUIN 3a0pyn-
HEHHsI MOBITpPsl, BOJM, IpyHTY. Taki nii 3apa3 mpupis-
HIOIOTH JI0 exouumy [1].

Jlo moniOHUX HACII/IKIB MPU3BENH 1 CyYacHi Bii-
cpkoBi il Ha Cxomi Ykpainu. Hukue mpencraBieHo
JeTIbHUN aHali3 Mpo0ieM y HaBKOJIMIIHBOMY Cepe-
JIOBHIIi, CIIPUYMHEHUX BIACHPKOBUMH JissMH Ha J[0oH-
Oaci. Baprto 3BaxkutH Ha Te, mo Jlondac — omuH 3 Haii-
O1ITBIII TEXHOTCHHO HAaBAaHTAKEHHWX PETIOHIB y €BpoITi.
TyT po3ramoBaHo 6,5 THCAY XIMIYHO HEOE3MEUHHX
MIATIPHEMCTB, SIKi 1€ 10 BifHM CTAHOBHIIN 3arpo3y AJIs
HaBKOJIMITHBOTO CEPEeIOBUINA, a ITiJ Yac OOHOBHX il
CHUTYaIlisl, 0O4eBUIHO, ToTipmiacs [2, 4, 5].

3a3Buyaif OCHOBHOIO NMPHUYUHOIO 3a0pyIHEHHS €
He caMi 001, a ONIKO/PKEHHS POMHUCIIOBOT iHppacTpy-
KTYpPH, SIK€ BOHH CIIPUYMHSIIOTh, & TAKOX JIe30praHiza-
11is1 HOpMaJIbHOTO (D)YHKITIOHYBAHHSI IIUX ITiJIIPHEMCTB.
ITix yac oOCTPLNIB KIIFOYOBOT iHPPACTPYKTYPU Y COT-
HSX BYTUIBHHUX INAaxT TPAIUBIBCS KpaxX BEHTHILILIHHHUX
CHCTEM Ta BOJSIHUX HACOCIB, & KOJH NMPHU3YIHHSAETHCS
CJICKTPOIIOCTaYaHHs! 1 BUMHKAIOThCS BEHTWISATODPH,
TIKiTMBI Ta37 HAKOTIMIYIOTHCS 1 TIPH MTEPEe3aIryCKy CH-
CTEMHU BHMIUIIOTHCS Ha30BHI. TakMM YHMHOM, BHACII-
JIOK aBapifHOI 3YNWHKH 0araTboX BEJIWKHX MiATIPH-
€MCTB, BiJICyTHOCTI CHPOBHUHHU Ta €HEPropecypciB st
ix 06e3mepeOiiHOl MisTIBPHOCTI, BiIOYBAEThCS KATaCTPO-
(iuHe XiMiuHe 3a0pyAHEHHSI HABKOJIMIIIHBOTO CEpPeJo-
Buta Ha [lonbaci [1, 2, 4].

OxpiM  1IOTO, TOMIKO/KEHHSI IPOMHCIOBHX
00’€KTIB MOXE CIPHUYMHUTH BHOYXH, pyHHYBaHHS
CKJIJiB 1 CXOBHII TOKCHYHHX 400 CHIIBHOAIIOYHMX OT-
pyHHHX a0o HaBiTh pajioOaKTUBHHMX pedoBHH. Cepen
MOIITKO/DKCHUX IMiJ 9ac OOHOBHMX il IiJIPUEMCTB,
HaAOLIBII eKOJIOTIYHO Hebe3neuHuMu € SIcuHyBaTch-
Kui, ABHIiBChKUI 1 €HaKIIBCBKHH KOKCOXIMIYHI 3a-
BO/M, CHaKiiBChKHUI MeTamypriiHuii 3aBox, Jlucnyan-
chKMii HadTOomepepoOHuil 3aBox, [loHeubKkuil KazeH-
HU# 3aBOI XIMiuHKX BUPOOiB, CitoB'stHCHKA, JIyraHchka
i KypaxiBcbka TeIIOBI €NeKTPOCTaHIlii, CEBEPOJOHE-
IBKUH «A30T» 1 TopiiBchkuit «Ctupom» [1, 4].

Bracniiox 60i0BHX A1l 3HAYHO 3HU3UIIACS SIKICTh
nogimps y perioHi. 3a pe3yabTaTaMi MOHITOPHHTY Y
nesikux mictax Jlorerpkoi Ta JIyrancekoi odbnacrei, e
CTIOCTEpiraeThesl HaOIbIIe 3a0pYAHEHHS MOBITPS, Ce-
penHBOPIUHI KOHIEHTpamii GopMaibaeriay, ¢eHomy,
TIOKCHUILy a30Ty, 3aBUCIINX PEUOBUH NTEPEBHUILYBAIH CE-
penasomoboBi ['JIK y 1,3-5,3 pasu. OxHi€eo 3 OCHOB-
HUX MPUYMH LBOTO € 3aCTOCYBAaHHS BYTIILIA HHXKUYOTO
TaTYHKY Ha BYTUIBHHX €JeKTpocTaHIisx. I1ix qac KoH-
¢ixTy Ha CxX0/li HOPYIIMIIHCS JaHIIOTH ITOCTaBOK BY-

TUTBHUX €JNEeKTPOCTAHIIIH, BHACTIIOK YOTO 3aCTOCOBY-
BaJIM HEAKICHE BYT1JUIA, IKE 3HAYHO OiIbIIe 3a0pyaHIOE
MOBITPsi. 3TiAHO 3 AOCIiIPKEHHIM, TIpoBeneHuM Cxij-
HOYKpATHCHKUM €KOJIOTTYHUM IHCTUTYTOM Yy MicTi [1la-
cTs1 Ha JlyraHmHi crioctepirayiv 30UIbIICHHS 3a0py -
HIOIOUMX PEYOBHH 3 1oyarky koH}ikty. L{ikaBo, mo
HaWBHIIII KOHIIEHTpauii 3a0pyTHIOIOUYMX PEYOBHUH Y I10-
BiTpi OyJIi TIOB’sI3aHi HE 3 MepiojaMy HAUIIOTY KHIIITHX
001B, a 31 CKOPOUCHHSAM MMOCTaYaHHS BHCOKOSKICHOTO
Byris it JIyraHChKOi eNeKTpOCTaHLil, o TeXK €
Oe3nocepHiM HACTIIKOM BiiHU [1, 2, 4].

3a0pyAHEHHIO TOBITPA CIPUSAIOTH TAKOX YHC-
JICHHI TTOXKeXi, 30KpeMa i Ha MPOMHUCIIOBUX 00’ €KTaxX.
Hanpuknan, y tpaBi 2015 poky BHacmizok o0CTpiniB
BimOyacs MacmTabHa MmoXkexa Ha ABIITBCBKOMY KOK-
COXIMIYHOMY 3aBO/Ii, sIKa TPU3BeJIa 10 BUTOKY KOKCO-
BOTO Ta3y 3 BUCOKMM BMICTOM O€H30I1y, TOIyOIy, Had-
TaJIiHy, CIpKOBOJIHIO, aMOHIIO Ta MeTaHy [4].

e omHi€er0 MPOOIEMOIO € MUTAHHS OE3MEKU 800U
B KOH(IIKTHUX paifonax Ha Cxoni Ykpainu. Ilix wac
KOH(QTIKTY HEOJHOPA30Bi MMOPYIICHAS B POOOTI CHCTEM
BOJOIIOCTaYaHHA Ta KaHai3adil CyNmpOBOKYBAITUCS
aBapifHUMH CKHIaMH HEOe3NeUYHUX PEYOBHH y BOLY.
Hapm3BuuaiiHi cutyamii Ha 3aBojiaXx Ta HACOCHHUX CTaH-
LisIX 13 BUKOPHCTAHHAM aKTUBHOTO XJIOPY TIPH3BOIHIN
JI0 HU3BKOT'O PiBHSI MUTHOI BOJU Ta BUKOPUCTAHHS I10-
BEPXHEBUX BOJI, a II€ € PKEPESIOM TIOIIUPEHHS KUIIIKO-
BUX 1H(]EKIii, 0COOIMBO Y BECHSIHO-JITHII nepio/.

OCHOBHHM JIKEpEIOM MPiCHOT BOJM Ta BOJHOYAC
OJHI€I0 3 HaOUTBIIMX piuok Ykpainu € CiBepchbkuit
JloHenb, TOMy BeNHKY 3arpo3y CTaHOBHTH ii 3a0pya-
HeHHs. Hapasi BaeTbest MiATPUMYBAaTH pETiOHAIBHY
CHCTEMYy BOJIONIOCTayaHHS y TNpale3JaTHOMY CTaHi,
MPOTE iCHY€E YMMaJo MOTEHIIIMHNX 3arpo3, Cepel KX
— MOJKJIUBICTD BUKHY TOKCHYHHX PEUOBUH BHACIIIOK
aBapiifi Ha TIPOMHCIOBHX TIiAMPHEMCTBAX, ITOTPAI-
JISTHHS y BOJLy TPYIIIB JIFO/ICH YU TBAPHH, TOIIKOPKEHHS
OYHCHUX CIIOPY/ TOLIO.

e opHUM JpKEpenoM 3a0pyHEHHS BOIIU € 3aTO-
TUIEHHS 11aXT. Boay 3 MATOMICHUX aXT y MO€THAHH]
3 Ta3aMy BYT'UIbHUX POJIOBUIL 3a0py THIOIOTh HacaMIle-
pen mig3eMHi Boau. TakuMM YMHOM OTPYEHI, a 4acTo i
panioakTHBHI BoAM moTpamrioTs y CiBepchkuid J{o-
Henb Ta A30Bcbke Mope. Jlume y Jlyrancekiit obmacti
3a0pyAHEHUMH BOJAaMU 3aToIUicHI Onm3pko 20 maxT
[2, 4].

BiiicpKoBi il cTamM TaKOXK MPUIHHOIO MacIITad-
HOTO HOpYWleHHA [PYHmMO6020 nokpuegy. Bennka vac-
THUHA TEPUTOPIi, e BiAOYBaIOThCs 001, — 1€ CLIIbCHKO-
rOCIOIAPCHKI YT, MOJAIBIIe BUKOPUCTAHHS SIKHX
0e3 HaJIOKHHUX IPYHTOOXOPOHHHX 3aXO0/1iB HEMOXKITHBE.
Benukoi mkou poaroyoMy NOBEPXHEBOMY ILIapy IPy-
HTY 3aBJIa€ MEPEMIIIICHHS BEIMKOI BIHCHKOBOI TEXHIKU
Ta OyaiBHUITBO hopTHdikamiiHux cropya. s mona-
JBIIOTO BUKOPHUCTAHHS TaKUX 3eMeNIb HEOOXiTHO mpo-
BOJIUTH PEKYJIBTUBAIIIIO IPYHTY Ta YTHIIi3amito Ooenpu-
TaciB, AKi B HHOMY 3HAXOIATHCA.

OkpiM 3HHIIEHHS CLIBCHKOTOCIIONAPCHKUX 3€-
Menb, OoioBi mii Ha JloHOaci mpu3Benu i 10 nopy-
wiennsa n1anouagmie npupoono-3ano6ionozo ¢onay,
SIKI OCTpakaanu Bij OyaiBHUITBA (opTrdikaniiiHux
CIIOPY., BUPYOKH JICOBMX HAcaIKeHBb, JIICOBUX 1 CTE-
noBux noxex. Cxixg YKkpainu € pinkicHUM micuem, Jie
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30eperimcsl yHiKadbHI THUITYAaKOBO-KOBHJIOBI ILIJTHHHI
cTenu, OaipayHi Ta 3aIuIaBHI JiCH, SKi HaA3BUYAHO
CTPaXAAIOTh BiJl pyiiHyBaHb BiliHH. [lomym’s 3HUIIYyE
He JIMILE PiJKICHI pociuHH, ane i payny. Ha tepuropii
Jlonbacy Ha pi3HUX 00’€KTax MPHUPOJIHO-3aMOBIIHOTO
(hoHY 3HAXOIATHCS COTHI BUAIB TBapUH, 3aHECEHUX 110
UepBoHOI KHUTU YKpaiHU. Y YMCIEHHUX MOXKEeXKaxX KU-
BIIEM 3rOpalOTh JINUNHKH KOPUCHUX KOMax, JOIIOBHX
4epB’SKiB, PAaBIUKIB, ka0, SAMIipOK, MTALINHI THi3Aa,
MUTHHYATA DKAKiB, TPU3YHU. YCi i TBAPUHHU € HAI3BU-
YaliHO BaXKJIMBOIO JIAHKOIO B JIAHIIOTaX JKHUBJICHHS,
TOMY iXHE 3HMKHECHHS 3arPOXKYy€ JKUTTIO IHIIUX BUIB.
B ymoBax BiliHH y perioHi BiI3HA4YaIOTh 3MiHH B Oiopi-
3HOMAHITTI, 30KpeMa 3HUKHEHHs ICSIKUX BHUJIB 1 He-
KOHTPOJILOBAHE MOIIMPEHHS YHCENIBHOCTI IHIINX, Yy
TOMY YHCII THX, IIO CTaHOBJISATH 3arpo3y CaHITapHO-
eMiJIeMiYHOMY CTaHy TEPUTOPIi Ta CIIbCBKOMY TOCIIO-
napctBy. OKpiM HOXEX, TBApUHH TOTEPIAIOTh TAKOX
BiJl po3puBiB cHapsmiB [1, 2, 4].

BiiicbkoBa IisNBHICTE CTa€ TMPUYAHOI BUHUK-
HEHHs 0araTbox mpobieM, 30KpeMa — Iy’Ke HAOUHHUM €
pYHHIBHUH BIUIMB Ha IUKY NPHUPOIY. 3a3BHYal, HeH
BIUIUB 3aJMIIA€ThCA 0€3 HaJeXHOI yBarw, TOMYy IIpO
0e3meKy Uil OUKOi MPUPOIM IIiJ Yac HaBUYaHb Ta BU-
npoOyBaHb BICHKOBOI TEXHIKH NEPEHMAETHCS IIyKe
obMmexeHe KoJo Joael. Exonoriyna 6e3neka € 4yacTu-
HOIO HAI[IOHAJILHOT OC3MeKH JepiKaBH, 1 TOMy YKpaiHa,
a takok OOH MaroTh BpaxoByBaTH €KOJIOTiYHY Oe3-
MeKy ITij1 yac BiicbKoBUX 1iit Ha Cxoxi YKpainu Ta Biii-
CbKOBHX HaBYaHb [1].

[Ikona, 3anofisiHa TOBKIJLTIO, — L€ HEBUAUMA CTO-
poHa KoxkHOTO0 30poitHoro koH(umikTy. [Toku He 3aBep-
MINTHCS BiffHA Ta HE BIJHOBUTHCS KOHTPOJIb HA THMYa-

COBO OKYIOBaHiil TepuTopii, OIHUTH MacImTabu pyi-
HyBaHb, €KOJIOTIYHUX PHU3HKIB Ta 3alOAISHOI IIKOAU
JTOBKIJUTIO JUIS TOTO, 11100 PO3POOUTH KOMIUICKCHY TIPO-
rpamy BinHOBieHHs: Cxony Ykpainu, He MoxJiBo. Ha
KaJb, 3BOJIIKAHHS 3 BHPILIEHHSM EKOJIOTIYHUX MpO-
OseM y HalOmmK4oMy MailOyTHbOMY MOKe 0OepHYy-
TUCSI 3HAYHO OIIBLIIMMHU EKOJOTIYHUMH Ta €KOHOMId-
HUMH HaCJTiJKaMH. YKpaiHi BapTO HACITyBaTH TOCBi
IHIINX KpaiH, 3alpoBajKyBaTH BIMCHKOBI €KOJOTidHI
CTaHIAPTH Ta BIIHOBIIOBATH Ti TEPUTOPii, HA SKHUX
NPOBOJSTHCS BIfICHKOBI HAaBUaHHS Ta TPEHYBAHHS, BTi-
JIOBAaTH Pi3HOMAHITHI MPOEKTU 3 MOKPAIIEHHS CTaHy
JOBKLLIA Ta 36epexenHs GiopizHomanitTs [1].
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Abstract

While analizing of the received kinetic parameters determined by L-arginine it became obvious that under
the action of all studied fluoroquinolones (ciprofloxacin, levofloxacin, moxifloxacin) the increase of arginase ac-
tivity in blood lymphocytes occurs due to the increase in the number of enzyme revolutions (Vmax increases, Ki-arg

increases).

The obtained kinetic parameters indicate that in blood lymphocytes under the action of fluoroquinolones NO
synthesis with the participation of cNOS is inhibited and NO hyperproduction caused by activation of iNOS is
inhibited, which is characteristic of pathological conditions.

Therefore, under the influence of fluoroquinolones on blood lymphocytes the ratio of NO-synthase and ar-
ginase pathways of L-arginine metabolism is violated which indicates about dysmetabolic changes in the system

of NO synthesis.

Keywords: Arginase, NO-synthase, lymphocytes, fluoroquinolones.
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Introduction. Arginase is a metalloenzyme that
catalyzes the hydrolysis of L-arginine to L-ornithine
and urea [11-13]. The study of arginase activity at var-
ious pathological conditions of the body in cells, in par-
ticular peripheral blood lymphocytes, is important in
terms of understanding the pathogenesis of the disease.
[9, 10]. In recent years, interest in arginase has been
stimulated by the demonstration of its involvement in
nitric oxide metabolism [4, 6, 7, 12]. Arginase as a
competitive enzyme for the substrate and its products
of metabolites of its subsequent transformation poly-
amines can significantly affect the activity of NO-
synthase reaction. NO is considered to be the first rep-
resentative of a new class of signaling molecules that
carry out intercellular communication and regulation of
many functions in various tissues and systems of the
body. Changes in the intensity of NO synthesis are in-
herent in organisms due to the action of various factors
and changes in environmental conditions, as this multi-
functional effector molecule in many cases contributes
to the adaptation of various body systems to harmful
factors. Over the last decade, much attention has been
paid to the study of nitric oxide metabolism in the path-
ogenesis of various diseases.

Fluoroquinolone antibiotics are highly effective
synthetic drugs with a wide range of antimicrobial ac-
tion. [1, 14, 16]. They have a specific mechanism of ac-
tion on bacterial cells, inhibit the enzyme DNA gyrase
mainly of gram-negative and topoisomerase IV of
gram-positive bacterial cells, which leads to reduced
enzyme activity, disruption of DNA and RNA biosyn-
thesis, and the impossibility of chromosome supercoil-
ing, as a result their separation is violated and it causes
death [1, 14, 16]. This mechanism of action is funda-
mentally different from that of other classes of antibi-
otics, which leads to the lack of cross-resistance be-
tween fluoroquinolones and other antibacterial agents.
Fluoroguinolones also cause an immunomodulatory ef-
fect, which is very important in terms of the pathogen-
esis of many infectious and inflammatory diseases [8,
17]. Thus, these antibiotics significantly affect the
course of the infectious process. For the treatment of
severe patients with purulent-inflammatory diseases, in
particular caused by Staphylococcus aureus, fluoro-
quinolones such as ciprofloxacin (second generation),
levofloxacin (third generation), moxifloxacin (fourth
generation) etc. are widely used. [2, 14, 16]. Fluoro-
quinolones of the second generation are mainly used for
the treatment of patients with gram-negative infections
caused by streptococcus, mycoplasmas, chlamydia.
Fluoroguinolones of the third and fourth generations
are highly effective against anaerobes, in particular
moxifloxacin is more effective against pneumococci
than all other fluoroquinolones and antibiotics such as
benzylpenicillin, erythromycin, tetracycline, etc. In ad-
dition to the fact that fluoroquinolones of second-forth
generations have a unique mechanism of action, they
have a high degree of bactericidal activity, a wide range
of antimicrobial action, long half-life, high efficacy in
the treatment of infections of any location, penetrate
well into tissues and cells, concentrate in neutrophils
and macrophages, have good tolerability and a small
percentage of side effects. Modified fluoroquinolones

can modulate the activity of constitutive isoforms of
NO synthases [19].

There are currently very limited data on changes
in arginase activity and NO-synthase under the action
of fluorogquinolone antibiotics used to treat a number of
bacterial diseases.

We assume that fluoroquinolones, in addition to
bactericidal and bacteriostatic action on gram-positive
and gram-negative bacteria, also significantly affect the
cells of the patient's body, in particular on such regula-
tory mechanisms as arginase-NO-synthase system. In
this regard, peripheral blood lymphocytes can be a con-
venient and adequate model for studying the mecha-
nism of action of fluoroquinolones.

The aim of the work is to find out a number of ki-
netic features of the functioning of arginase/NO-
synthase enzymes in blood lymphocytes under the ac-
tion of fluoroquinolones of different generations.

Material and Methods. For permeabilization of
blood lymphocyte membranes isolated by the method
of Boyum [3] and the disclosure of latent enzymatic ac-
tivities a saponin in optimal concentration 0,2% to the
lymphocyte suspension was added [5].

Peripheral blood lymphocyte arginase activity was
determined by urea formation [18], which content was
measured using a diagnostic kit according to the manu-
facturer's instructions (Simko, Ukraine). The enzymatic
reaction was initiated by adding an aliquot (150 ul) of
permeabilized by saponin lymphocytes in the incuba-
tion medium of the following composition (mM): 20
TrisHCI, 100 L-arginine, 2 MnCl; (pH = 9.5) by vol-
ume equel 300 pl; the amount of protein in the sample
was 50-100 ug/ml. Incubation was carried out for 30
min at a temperature of 37° C on a shaker. The reaction
was stopped by adding to the incubation medium 40 pl
of 50% trichloroacetic acid. An appropriate aliquot of
saline was added to the control samples instead of the
lymphocyte mixture. In addition to experimental and
control samples, a sample containing a standard urea
solution was also prepared (16,65 mM). All samples
were spectrophotometed against controls at 520 nm.
Arginase activity was calculated and expressed in
nmols of urea/min-mg of total protein in the sample.

Determination of NO-synthase enzymatic activity
of saponin-perforated lymphocytes was conducted at
37 °C in an incubation medium with a volume of 1,5 ml
of the following composition: Tris-HCI — 0,08 M (pH
7,4), CaCl, — 10 mM, L- arginine — 0,15 mM, NADPH
(H*) — 0,12 mM [15]. Control and non-substrate sam-
ples (where the substrate was not added) were prepared
similarly to the experimental ones, but they contained
double-distilled water instead of NADPH (H*) and L-
arginine. The NO-synthase reaction was initiated by
adding an aliquot of the lymphocyte mixture (70 pl) to
the incubation medium; the amount of lymphocyte pro-
tein in the sample did not exceed 50-70 pg/ml. The test
samples were measured spectrophotometrically against
control and substrate-free samples at 340 nm, and after
they were incubated for 20 min at 37°C. The reaction
was stopped by adding HCIO4 (1,5 M) to the reaction
medium.

The activity of Ca®*-independent iNOS was deter-
mined similarly by adding to the incubation medium a
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selective inhibitor of the inducible isoform aminoguan-
idine instead of CaCl,. The activity of the Ca?*-depend-
ent NOS isoform, which according to the literature cor-
responds to the constitutive NOS isoform (cNOS), was
calculated as the difference between the total NOS ac-
tivity and the activity of the Ca?*-independent NOS iso-
form. Expression of iNOS was induced by adding 0,2
mM H0; to the lymphocyte suspension and incubating
them at 37°C for 30 min. NO synthase activity was ex-
pressed in nanomoles of oxidized NADPH (H*)/min
per 1 mg of total protein in the sample.

The study of the kinetic properties of arginase and
NO-synthase was conducted in a standard incubation
medium, which was modified by the composition of
certain components (concentration of L-arginine,
Mg?).

Imaginary kinetic parameters characterizing the
arginase and NO-synthase reactions such as maximum
instantaneous reaction rate Vo, the maximum (plateau)
amount of the reaction product Pnax formation and the

characteristic reaction time 7 were determined as de-
scribed in the article. The imaginary kinetic parameters
characterizing the NO synthase reaction, the imaginary
affinity constant for L-arginine Ki.arg, and the maxi-
mum reaction rate Vimax determined by L-arginine were
calculated in the Lineweaver Burk plot.

The protein content of the lymphocyte mixture
was determined by a modified Lowry method, which is

200

A, nmole urea/min - mg protein

based on measuring the intensity of the color of the so-
lution due to the passage of two biochemical reactions:
biuret and Folin's reagent reaction.

Variational and statistical data processing were
performed using the software package for personal
computers MicrosoftExcel. Statistical indicators such
as arithmetic mean (M) and standard error (m) were de-
termined. Significance of changes was established by
Student's t-test.

Results. Previous results obtained by us prove that
the action of fluoroquinolones significantly increases
the arginase activity of peripheral blood lymphocytes
[9].

Since, arginase is an Mn?*-dependent enzyme,
changes in the concentration of Mn?* ions in the incu-
bation medium are likely to affect the rate of arginase
reaction. To determine the dependence of arginase ac-
tivity, Mn2* ions were added to the incubation medium
in different concentrations (at a constant concentration
of L-arginine 150 mm) (Fig. 1). It can be seen that the
curve showing the dependence of arginase activity of
blood lymphocytes on the content of Mn?* ions in the
incubation medium has a typical dome-shaped appear-
ance. An increase in the concentration of Mn?* ions in
the incubation medium leads to an increase in the ar-
ginase activity of blood lymphocytes, and the maxi-
mum activity of the enzyme is observed for 2 mm
MnCI; in the incubation medium. A similar dependence
is observed in the presence in the incubation medium of
fluoroquinolones of different generations.

[MnZt], mM

Fig. 1. The dependence of arginase activity of blood lymphocytes on the concentration of the Mn?* in the incuba-
tion medium and the influence of fluoroquinolones (104 M), M £ m, n = 6.
Note: K — control, 1 — ciprofloxacin, 2 — levofloxacinand 3 — moxifloxacin.
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To elucidate the possible mechanism of changes in arginase activity in peripheral blood lymphocytes, the
concentration dependences were linearized in the Lineweaver Burk plot (Fig. 2) and the main Kinetic parameters

of L-arginine hydrolysis were determined.

1/V, nmole urea 1 min-mg protein

o 0,015

1/[Mn2t], mM

Fig. 2. Linearization of concentration-dependent curves of blood lymphocyte arginase activity depending on the
concentration of Mn?* ions in the incubation medium and the influence of fluoroquinolones (10 M) in the coor-
dinates of Lineweaver Burk.

Note: K —control, 1 — ciprofloxacin, 2 — levofloxacin and 3 — moxifloxacin.

The main kinetic parameters of blood lymphocyte
arginase depending on the concentration of Mn?* ions
in the incubation medium and the effect of fluoroquin-
olones are presented in table 1. The calculation of the
kinetic parameters of arginase activity indicates that
maximum reaction rate (Vmax) hydrolysis of L-arginine
by blood lymphocytes under the action of ciprofloxacin
is in 1,17 times higher compared to control values
(p>0,05), levofloxacin in 1,25 times (p>0,05), and

moxifloxacin in 1,5 (p>0,05) times. In this case, the af-
finity constant for Mn?* ions in blood lymphocytes
probably does not differ from the values in the control
group. Therefore, when interpreting the obtained data
for Mn?*, we can conclude that the increase in arginase
activity in lymphocytes under the action of fluoroquin-
olones is due to an increase in the number of revolu-
tions of the enzyme (Vmax increases), without changing
the affinity of the enzyme for Mn?* ions.

Table 1
Kinetic parameters of arginase of blood lymphocytes, determined by Mn?*,
M+m,n=6
Antibiotics
Control group | Ciprofloxacin | Levofloxacin | Moxifloxacin
(104 M) (104 M) (10 M)
Vmax, nmol of urea / min ¢ mg of protein 153,8+10,2 178,6+15,4 192,3+12,4" | 232,6+182"
Kwmn2+, MM 0,57+0,08 0,53+0,07 0,5+0,06 0,7+0,08

[pumitka: Vina+ — initial maximum arginase activity defined by Mn?*, K. — affinity constant for Mn?*ions;

* — p< 0,05 compared to control groop.

Based on these data, we assume that under the ac-
tion of fluoroquinolones Mn?*-binding site of blood
lymphocyte arginase remains in native state.

Since L-arginine is a substrate not only for ar-
ginase but also for all NO-synthase isoforms, the next

step was to study the activity of individual NO-synthase
isoforms and their kinetic features under the action of
fluoroquinolones.

It is known that L-arginine plays a key role in reg-
ulating the catalytic activity of the enzyme, contributes
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to the dimerization of its isoforms. Therefore, changes
in the concentration of L-arginine in the incubation me-
dium are likely to affect the rate of cNO-synthase reac-
tion. It is shown that the increase of L-arginine concen-
tration in the incubation medium in the concentration
range from 0,01 to 0,2 mM (at a constant concentration
of CaClI2 — 10 mM and NADPH - 0,12 mM) leads to a

80

gradual increase in the enzymatic activity of cNOS
reaching a plateau (Fig. 3). In this case, the maximum
activity of cNOS of blood lymphocytes is observed in
the presence of 0,15 Mm L-arginine in the incubation
medium. A similar concentration dependence is ob-
served in the presence of fluoroquinolones in the incuba-
tion medium.

+1

A, nmole NADPH (H*)I/ min - mg protein

0 0,05

0,1 0,15 0,2

[L-arginine], mM

Fig. 3. Concentration dependence of the effect of L-arginine on the activity of cNOS of blood lymphocytes under
the action of fluoroquinolones (M #m, n = 6).
Note: K —control, 1 — ciprofloxacin, 2 — levofloxacin and 3 — moxifloxacin.

Further increase in the concentration of L-arginine in the incubation medium does not lead to an increase in
the enzymatic activity of cNOS. However, in the whole range of the studied substrate concentrations, the activity
of ctNOS blood lymphocytes in the presence of fluoroquinolones was significantly reduced compared to its value
in the control. By linearizing the obtained data in the inverse Lineweaver Burk plot (Fig. 4), the main kinetic
parameters of the reaction of catalyzed cNOS in blood lymphocytes were determined (Table 2).
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1/V, nmole’ NADPH (H*)l min - mg protein

-30 -20 -10 0

10 20 30

1/[L-arginine], mM-1

Fig. 4. Linearization of concentration curves, shown in fig.4, in the Lineweaver Burk plot, n =6; r > 0,8

As can be seen from Fig. 4, concentration curves {1/[S]; 1/[V]} differ in the angle of inclination between in
the control and in the presence of fluoroquinolones in the incubation medium. From the data presented in table. 2,
it follows that the value of the initial maximum activity of cNOS in blood lymphocytes is lower relative to this value
in the control in 4,5 times at presence of ciprofloxacin (p<0.001) and in 5,6 times at presence of levofloxacin
(p<0,001). The most expresed inhibition of the initial maximum activity of cNOS is observed during incubation with

moxifloxacin in 7,7 times (p<0,001) than in the control.

The values of the affinity constant of cNOS to L-arginine in the lymphocytes of the peripheral blood of the
control group in 2-3.5 times (p<0,01) exceed this value in the lymphocytes preincubated with fluoroquinolones indi-
cating an increasement of the affinity of enzyme for L-arginine.

Table 2
Kinetic parameters of cNOS blood lymphocytes under the action of fluoroguinolones (M £ m, n = 6)
Groups Control Ciprofloxacin | Levofloxacin | Moxifloxacin
-5 -5 -5

Indicators group (10°M) (10°M) (10°M)
Vinax, NMOI NADPH (H) /min  mg of pro- | 195 5,954 | 282:36* | 228125 | 166+22"
teln 9 il il il L L 1 1
Ki-arg, uM 0,14+0,06 0,07+0,008 " | 0,06+0,01" | 0,044+0,008 "

Note: Vimax— initial maximum arginase activity defined by L-arginine;

K-arg — affinity constant for L-arginine.
* — p<0,001 compared to control groop.

The results indicate that during incubation with
fluoroquinolones the inhibition of cNOS activity occurs
mainly due to a decrease in the number of revolutions
of the enzyme.

Conclusion. When interpreting the obtained ki-
netic parameters determined by L-arginine, it is shown
that under the action of fluoroquinolones the increase
of arginase activity in lymphocytes occurs due to the

increase in the number of enzyme revolutions (Vimax in-
creases) while affinity of the substrate to the enzyme
decreases (Ki.arg increases). The obtained kinetic pa-
rameters indicate that in the lymphocytes of blood un-
der the action of fluoroquinolones the inhibition of NO
synthesis occurs with the participation of cNOS and the
hyperproduction of NO caused by the activation of
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iNOS is inhibited too, that is characteristic of patholog-
ical conditions. Therefore, under the influence of fluo-
roquinolones on blood lymphocytes, the ratio of NO-
synthase and arginase pathways of L-arginine metabo-
lism is violated, which indicates about dysmetabolic
changes in the system of NO synthesis.
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AHHOTAUSA

B nacrosee BpeMsi Kpaxmail CTaJl BaKHBIM IMHIIEBBIM U TEXHUYECKUM IIPOJYKTOM, KOTOPBINM IIUPOKO IIPU-
MCHSCTCA B pa3JIMYHBIX OTPACIIAX HI/IIIIGBOfI MMPOMBIIIJICHHOCTH. B cTatne OpeACTaBJIICHbI MaTCPUAJIbI UCCIICIOBA-
HUs U pa3pa60TaHLI ycCiaoBus 6I/IOKOHBepCI/II/I KpaxMaJia 3€pHOBOI'0 COPro € HCJblo NOJYUYCHHA CaXapHbIX CUPOIIOB
C BBICOKHM COJIep)KaHUEM III0K03bl. OnTHMaibHas KOHLEHTpanus cyocrpara cocraBuia 325-350 mr/mit. [lis
OCYHICCTBJICHUA CTAaAUW PA3KMIKCHUA OIPCACIICHA ONTHUMAJIbHAsA KOHUCHTpAUUs (bepMeHTaTI/IBHOFO npernapara
amnocyotmmmH I'10X — 1,0 en. AC/T kpaxmaia nmpu JABYyXCTyIeHUaTOM BHeceHHH (epMmenTa B cyOctpar (70%,
30%).

Br10pans! onTHManbHBIE PEKUMBI OCaXapUBaHUA KpaxMaJbHOM CyCIIEH3WH B IPUCYTCTBUH TITIOKaBaMOpPHHA
I'20X; xoHmeHTpamus pepMEeHTHOTO mpenapaTa coctasuia 2,5 en. AC/r kpaxmana, ['D KOHEUHOTO THAPOTU3aTa
paBeH 94% mpu JUITUTEIHHOCTH TIpoliecca 72 Jaca.

Ha ocHoBe pa3paboTaHHBIX d(PPEKTUBHBIX YCIOBHH TpOBeAeHHS (EPMEHTATUBHOIO THIPOJH3a Kpaxmaia
3€PHOBOI'0 COPToO ObLIH TMOJIYYCHBI THAPOJINU3ATHI C BBICOKUM COJACPKAHUEM I'NTFOKO3BI, YTO JA€T BO3BMOXHOCTD YBEC-
JIMYUTD BBIIMMYCK HEHHBIX CaXapHUCTLIX KPpaxMaJOIMpPOAYKTOB M3 Ooutee JOCTYIHOTO U ACHICBOI'0 KpaxmajloCoACp-
JKaliero Chipbs.

Abstract

Starch has now become an important food and technical product that is widely used in various food industries.
The article presents research materials and develops conditions for bioconversion of grain sorghum starch in order
to produce sugar syrup with high glucose content. The optimum substrate concentration was 325-350 mg/ml. The
optimum concentration of the enzymatic preparation amlosubtilin I'10X - 1.0 units was determined for the lique-
faction step. AC/g starch at two-step addition of enzyme to substrate (70%, 30%).

Optimal saccharification modes of starch suspension in the presence of glucavamorin I'20X are selected;
Enzyme preparation concentration was 2.5 units. AC/g starch, HA of the final hydrolysate is 94% with a process
duration of 72 hours.

On the basis of the developed effective conditions for carrying out enzymatic hydrolysis of grain sorghum
starch, hydrolysates with high glucose content were obtained, which makes it possible to increase production of
valuable saccharic starch products from more affordable and cheap starch-containing raw materials.

KiroueBble ci10Ba: pepMEHTaTHBHBIN TUIPONN3, (hepMEHTHBIE MIPEnaparsl, Kpaxmall, 36pHOBOE COpPTro.

Keywords: enzymatic hydrolysis, enzyme preparations, starch, grain sorghum.

B Hacrosiee BpemMsi B Mupe 00JIblIOoe BHUMAHHE
YIACNSAETCS MOMYYCHHIO PA3IMYHBIX CAXaPUCTBIX MPO-
JYKTOB M3 HEIOCTATOYHO TMOMYJSPHBIX, HO TPU 3TOM
JOCTYIHBIX U 3KOHOMHYECKH BBITOJHBIX BHIOB Kpax-
MaJICOACPIKALIETO ChIPbS, TJIABHBIM 00pa3oM IyTeM
KHCIIOTHO-()EPMEHTATUBHOTO U  (hepMEHTAaTHBHOTO
runponu3zal3, 13, 20, 23].

CiietyeT OTMETUTB, YTO CETrOAHS OCHOBHBIM ChbI-
PbeM JUTs KpaxMaJIoIaTOYHOH IPOMBIILICHHOCTH OCTa-
1oTcs KapTodens u Kykypysa[l, 5, 7, 13, 20]. nsa cu-
CTEMAaTHYECKOT0 00ECIIeUeHN S 3TOH OTPaciu CHIPhEM B
JOCTATOYHOM KOJIMYECTBE HE3aBUCUMO OT KJIMMaTH4e-
CKHX YCIOBHH U Teorpayeckoro MeCTOHaX 0K ICHHS
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paiioHa 1enecoobpa3sHO MMETh OTIOJHUTEIBHBIE ChI-
PBEBBIE PECYPCHI 32 CUET 3€PHOBBIX KYIBTYp, CIIOCO0-
HBIX JaBaTh BBICOKHE ypOKaW B 3aCyLUIMBBIX PETHO-
Hax. BmecTte ¢ TeM KpaXMalHUCTOCTh TaKOTO CHIPhS
JIOJDKHA OBITh HE HUXKE, YeM Y KapTodesst U KyKypy3bl,
a 3aTpaThl HAa €r0 MPOU3BOJICTBO (BHIPAIIMBAHKE H TIC-
pepaboTka Ha Kpaxmall) HE JOJDKHBI MPEBBINIATE 3a-
TpaThl Ha MPOMU3BOJCTBO KyKYpPY3HOTO M KapTodeib-
HOTO KpaxMmaina [1, 7].

C 3TOi TOUKE 3pEeHUs] HECOMHEHHBIH HHTEpeC
TIPENICTABIIIET COPTO 3€PHOBOE. 3EPHO COPTO IO XUMHU-
YECKUM XapaKTePHCTUKaM W CBOWCTBaM OIU3KO K
3epHY KykKypy3sl [1, 116 5]. Texnomorus moiaydeHus
KpaxMaJa U3 3epHa COpro IpUHIMIHAIBHO HE OTJINYa-
eTcsl OT MepepaboTKK KyKypy3HOTO 3epHa.

PoauHO# 3¢pHOBOTO COPro CYUTAIOT DPHOIHIO U
Cynan, rzie KyJIbTypa U 10 Cei IeHb OCTAaeTCsl BaXKHEM-
IIMM 3]1aKOM, M3 KOTOPOrO M3rOTaBIMBAIOT KpYIy,
MyKy u Jaxe Bapsat nuBo [1, 10, 11]. B EBpone 3epHo-
BOE COPIoO MPOU3BOIAT B 0CHOBHOM BOo Dpanmun, Uta-
iy, Pymbinuu. [loutu cTonpko xe, ckoybko u ®pan-
1S, HO C TUTOMIAIN B YETHIpe pa3a OoJbIIeH, pOu3Bo-
mut Poccust [13, 14, 20]. OcHOBHBIMH paifoHaAMH
BO3ZeNBIBaHUA copro B Poccum ssimstorcs: CeBepo-
Kaskasckuii 1 HUKHEBOIKCKNN pErHOHBI, T.€. pailoHbI
XapaKTepU3YIOIINEeCs BBICOKMMHU JIETHUMH TeMIIepaTy-
paMM, HEJOCTaTOYHBIM BBINAJCHHEM OCAJKOB, 3aCO-
JICHHBIMH MOYBAMHU M 4acThIMU 3acyxamu. Cebecton-
MOCTb 3€pHa COPro B 3THX palioHaX HUXKE ce0ecTOMMO-
CTH 3€pHa KyKypy3bl. lcmonp3oBaHHE COProBOro
KpaxMaya B HEKOTOPBIX OTpacisfX MPOMBIILIEHHOCTH
UMEeT MPEUMYIIECTBO Mepe]] KYKypy3HBIM, TaK KaK y
COProBOro Kpaxmala MPUBKYC MEHbIIE, MO3TOMY OH
Hanbollee TMPHUTONeH TPH TPOU3BOACTBE PA3IUIHBIX
MTUIIEBHIX MTPOIYKTOB, a TAaK K€ B 3€pHE COPTO HET TITI0-
TEHa, HEMEePEeHOCHMOCTh KOTOpPOTO TIONyYWIIa B IIO-
ClIeJIHEe BpeMsl JOBOJIBHO HIMPOKOE PACIPOCTPaHEHUE
[8, 16, 19, 24].

YuuThIBas 3TH U APYTHE MOJIOKUTEIBHBIE XapaK-
TEPUCTUKU Kpaxmayla 3epHOBOTO COPro MOXXHO T'OBO-
PHUTH O HOBOM, NMEPCIEKTUBHOM HCTOUHHUKE IS MOJTY-
YEHUS PA3IUYHBIX CAXapUCTHIX MPOTYKTOB.

B cBs13u ¢ 3THM, H3ydeHue pepMEHTATHBHOTO
TUAPOJIN3a Kpaxmalia 36pHOBOIO COPro SIBISETCS aK-
TyaJbHOH 3alauell peanu3anusi KOTOpOH, IO3BOJIUT B

OTIPEJENCHHON CTEIIEHH PACIIUPUTD CTPYKTYPY accop-
TUMEHTA U YJIy4YIIUTh Ka4€CTBO MPOIYKTOB, IOIydae-
MBIX U3 KpPaXxMaJoCOAEPKAIIEero ChIPhsI.

Lens nccnenoBanmii: M3yuenue npouecca 6uo-
KOHBEPCHUH KpaxMasa 36pHOBOI'O COPro ¢ HCIOJIb30Ba-
HHUEM KOMIUIEKca (PepMEHTHBIX IIPEnapaToB.

HccnenoBanusi BelM B CIEIYIONIMX Harpasiie-
HUSIX:

-Olpe/ieIeHNe ONTUMAIIFHON KOHIIEHTpanuy cyo-
cTpara;

-M3y4eHHe Tpoliecca pa3KmKeHUs Kpaxmaina 3ep-
HOBOTO COPro moj JeHcTBHEM (EPMEHTHOTO Mpera-
pata ammnocyotunus ['10X;

-BBIOOp yClOBHH (DEPMEHTATUBHOTO OCaxapHBa-
HUS C yUYETOM M3MEHEHHs YTIEBOJHOTO COCTaBa;

C nenpio BeIOOpa ONTHUMAJIBHON KOHILIEHTpAIHH
Kpaxmaja 3epHOBOTO COPro IPOBOIMIN cepuio dep-
MEHTaTHBHBIX THJIPOJIN30B, NPHU PA3INYHBIX KOHIEH-
Tpamusx cyocrpata, koTopsle coctaBwin: 200, 250,
300, 325, 350 u 400 mr/mn. I'maponm3 kpaxmana u
KpaxMajcoJIep Kalllero ChIpbs, BKIIOYACT B cedsl TpU
OCHOBHBIE CTAIMU: KICHCTEpH3aIs, Pa3KIDKeHHEe U
ocaxapuBanue [4, 7, 10, 12, 18, 19]. Kneiicrepuzamuio
U pa3KWKEHHE BEIHM B IPHCYTCTBUU BBIOPAHHOTO pa-
HEEe MPOMBIIUIEHHOTO IIpernapaTa aMHIoCyOTHINH
I'10X, xoHmeHTpaunus kKoToporo cocraBumia 1,0 en.
AC/r kpaxmana [10, 11]. PazxmkeHnue npoBoauian B
JIBE CTAIHH:

-B TedeHue 30 muH npu Temneparype 80°C, B npu-
cyrcrBuu ammitocyotuianna ['10X B kommuectse 0,7
en.AC/r xpaxmaina, 3aTeM pa3BapHBaJM IIOJ JaBie-
nuem 0,23-0,26 MIla B Teuenue yaca;

-B oxJaxJaeHHY0 10 80°C CyCHeH3HI0 BHOCHIH
¢depment B xommuectse 0,3 ex. AC/T Kpaxmaina M BBHI-
nepkuBany mpu remneparype 80°C B TedeHue yaca.

CreneHp OMOKOHBEPCHH KpaxMaia BBIpaKalHd B
eIMHHUIaX TIFOKO3HOTro 3kBHBajieHTa (I'D) [17, 21, 24,
25]. lanHble OTy4YeHHBIE B pE3yJIbTATE Mpoliecca pas-
KIDKEHHSI TIPEJCTaBlIeHBl B Tabmumel cBUIeTemb-
CTBYIOT O IPAMOH 3aBHCHMOCTH MEXIY KOHIIGHTpa-
el cy0bcTpara U cofep)kaHueM MPOJYKTOB peakiuu
B Pa3XKIDKEHHOM THIPOJIM3aTe, a UMEHHO C yBeJlInde-
HHEM KOHIICHTpAIlMU CyOCTpaTa MOBBIIIACTCS 3Ha4e-
Hue ['D.

Ta6muma 1.
KonueHrparust cyocrpara, Mr/mi 200 250 300 325 350 400
I'mroxo3ubIi SkBHBaANICHT (179), % 472 7,6 11,6 13,0 15,2 16,3

[anbHelilee ocaxapuBaHUE MPOBOIUIM O] AEH-
ctBueM (EPMEHTHOTO Tpenapara TIIIOKaBaMOPUH
20X, no3upoBKka KoToporo Oblia BEIOpaHa Ha OCHOBA-
HUU PaHEC MPOBCACHHBIX KUHCTUYCCKHUX MCCIICI0BA-
HU U coctaBmwia 2,5 enInA/r kpaxmana [10, 11].

YcnoBus NpoBeIeHNS 0CaXapUBaHHs COCTABHIIM: TEM-
nepatypa 56°C, pH 4,6-5,2, [6, 7] Bpems 8§ gacos. Ue-
pe3 omnpe/ieNeHHbIe TPOMEXYTKH BPEMEHH B THIPOJIH-
3arax ompeneisuin I'D. INonyueHHble naHHBIE Tpea-
CTaBJICHBI B TAOHILIE 2.

Tabmnuua 2.
O Y————— Bpewms ocaxapuBaHusl, TIIIOKO3HBINA SKBUBAJICHT, Yo
? 2 gaca 4 qaca 6 yacoB 8 yacoB
200 8,5 15,0 21,0 25,5
250 14,2 25,0 33,4 40,2
300 20,8 37,3 52,0 62,0
330 22,3 40,1 53,3 64,1
350 26,3 45,3 55,3 65,2
400 28,4 47,7 56,0 58,2
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Kak BumHO M3 MaHHBIX TaOIUIBI 2 MPU KOHIICH-

Tpauuu KpaxmanbHoit cycrmensuu 200 um 250 mr/mn
HaOJI0JaeTcsl HE3HAYUTENILHOE HAKOIJIGHUE TIIIOKO3bI
B TCUCHHH BCETO BpeMeHu ruponusa. C yBelnndeHueM
KoHLeHTpauu 10 400 Mr/MiI B Te4E€HHE MEPBBIX YEThI-
peX 9acoB OcaxapHWBaHUE MPOTEKACT WHTCHCUBHO, 3a-
TEM 3aMeJUIACTCS, JOCTUTast MAKCUMATbHOTO 3HAYCHUS
— 58,2% Kk XOHIly TUApOIU3a. DTO MOKET OBITH 00Y-
CJIOBJICHO TE€M, YTO TIOBHIIICHHAS BSI3KOCTh KJeHcTepa
TIPETATCTBYET B3aNMOACHCTBHIO MOJIEKYII CyOCTpaTa u
tdepmenTa [7, 9, 12].
Hawmmydmmme pe3ynbTaTsl M0 COIEPKaHHUIO TIIOKO3H B
MPOAYKTaX PEaKIW{ MOJIYYCHBI NMPH KOHIIEHTPAIHIX
cybctpara 300, 325, 350 MI/mMi1, YTO COCTABHIIO MOCIIE
8 vacoB ruaponuza 62,0; 64,0; 65,2% cCOOTBETCTBEHHO,
U KPOME TOTO, CIIEAyeT OTMETHTh, 4TO Yepe3 6 4acoB
rugpoinusa ['D B runponusarax cocraBui domnee 50%.

[Tpu pa3paboTke TEXHOJIOTHUYECKOTO pekuMa hepMeH-
TATHBHOTO Pa3KMKEHHUS BaKHBIM MOMEHTOM SIBJISICTCS
OIpeJieNIeHne ONTUMAaJIbHOW KOHLEHTpauuu (epMeH-
TaTHBHOTO mipenapara [2, 4, 6, 9,]. Jlnsa BeiOopa no3u-
POBKM (pEpMEHTHOrO IIpernapara aMUIOCyOTHIIMH
I'0X npu pa3kmKeHUM KpaxMallbHOM CYCIIEH3UHU C
KOHLIEHTpauen 325 Mr/MiI IPOBOIHMIIH TP ONTUMAJIb-
HBIX 3Ha4YeHUsX pH mis manHoro mpemapara 6,3-6,5;
npu Temneparype 80°C [10]. depmeHTaTHBHBIN pena-
paT BHOCWJIM CTYIIEHYATO B BHJIE BOJHOTO PacTBOpa B
Pa3IUYHBIX KOHIIEHTPALHAX, KOTOophle cocTaBuiu: 0,3;
0,5;0,7; 1,0; 1,5 en. AC/r kpaxmaina. PazxikeHue mpo-
BOJIWIN B JIBE CTaIMH, KaK OIHUCHIBAJIOCH paHee. Ilo
OKOHYAHMHU TIpoliecca padkKWKEeHHsS B THUIPOJIU3aTax
onpenaessuTy 3HaueHue [0, monydeHHbIe JaHHbIE TIpea-
CTaBJIEHHI B Tabnuie 3.

Tabnuna 3.
I'mroko3HbI# SKkBUBaICHT, %
Z[Olf?g§BKZgHHOCy6THHHH Cranus paszxu- JINMMTeIbHOCTh OCaxapHBaHHUS, Yac
CAALIT Kpaxvasa JKeHUs 2 4 8 20 | 24 | 48 | 12
0,3 53 115 | 21,0 | 30,0 | 490 | 56,0 | 76,0 | 85,0
0,5 8,6 17,0 | 30,0 | 50,0 | 58,0 | 64,0 | 84,0 | 90,0
0,7 12,5 20,0 | 36,0 | 540 | 62,0 | 76,0 | 90,0 | 93,5
1,0 14,9 240 | 410 | 60,0 | 70,0 | 83,0 | 920 | 94,5
15 15,5 30,0 | 54,0 | 650 | 73,0 | 850 | 925 | 94,8

PesynbraThl HMCCeOBaHUM TOKa3ald, 4YTO BO
BCEX BapHaHTaX THAPOJIN3 KpaxMaia 3epHOBOTO COPTO
WIEeT WHTCHCUBHEE B TEUCHHE TEPBHIX 48 WacoB, mpu
9TOM TIPOUCXOJUT OCHOBHOE HAKOIUICHHE IPOIyKTOB
peakuuu. [lpu ganpHeieM BeJEHUH MpoLiecca ocaxa-
PHUBaHUS IPUPOCT CaXapoB HE3HAYNTEIICH.

IIpu HU3KKX no3upoBKax ammnocyoTmmmHa ['10X
(0,3 u 0,5 en.AC/r kpaxmana) He yAaeTcs AOJDKHBIM
00pa3oM CHHU3UTH BSI3KOCTh KJIEHCTEpa, YTO MOXKET
OBITH CBSI3aHO C MaJIOW aTaKyeMOCThIO CyOcTpaTa, 3a-
TPYJHEHUEM B CO3JTAaHIH OCaxapuBaroNM (pepMEeHTOM
cyoctpat-pepmenTHOro Komruiekca[ 18].

[Ipu yBenmn4eHUW KOHICHTpAanu:d (EPMEHTHOTO
npemnaparta (0,7; 1,0; 1,5 en. AC/r xpaxmana) Habmro1a-
€TCsl MHTCHCHBHOC HAKOIUICHUE IPOIYKTOB PEAKIIUU
npu ocaxapuBaHun. Tak, kK 28 yacaMm THAPOIII3a 3HAYE-
Hue I'D cocraBmio 82; 89% coorsercTBeHHO. [Tprnaem
JabHEHIee yBeNWYeHNE TO3UPOBKH aMHIIOCYOTH-
gura I'10X mo 1,5 eq. AC/r kpaxmasia 3KOHOMUYECKH
HE 11eJIeC000pa3Ho, MOCKOIbKY HE MPUBOIUT K 3aMET-
HOMY HOBBIHNICHUIO COACPKAHUA TJIFOKO3bI B THAPOJIN-
3arax. [10-BHIUMOMY 3TO MOXKET OBITh CBSI3aHO C TEM,
9TO C YBCIUYCHUECM KOHIICHTPAIMH Pa3KIKAIOIIETO
(dhepMeHTa B TUAPOIU3ATAX MOBBIMIACTCS COJCPKAHUC
HU3KOMOJICKYJISIPHBIX JCKCTPHHOB, KOTOPBIC WM HE
ATaKyIOTCS TTFOKOAMIUIIA30H, MM aTAKYIOTCS C HU3KOH
CKOpPOCTBIO, YTO TPHUBOIUT K TMOTEPE TIFOKO3BI TPH
MIPOM3BOJICTBE BBHICOKOTIIFOKO3HBIX cHpomoB [2, 4, 17,
22, 25].

[IpuHKMas BO BHIMAaHHUE BBIICH3I0KEHHOE, IS
JATbHEUITUX HMCCIeIOBaHUN Oblla BHIOpaHa KOHIIEH-
Tpauus (PEpMEHTHOTO TMpemapaTta aMHIOCYOTHIHH
I'10X, xoropas cocraBuna 0,7-1,0 en. AC/T xpaxmaia.

Br160op ycioBuii ocaxapuBaHUs MPEABAPUTEIHHO
paxkeHHOH 33%-HOl cycneH3nu Kpaxmala 3epHO-
BOT'O COPIO NMPOBOJMIIM B NMPHUCYTCTBUU (DEPMEHTHOTO
npenapara riaokaBaMopul 120X, KOTOpbId BHOCHIIN B
BHUJI€ BOJHOTO PACTBOPA B Pa3INYHBIX KOHIIEHTPALUSIX:
1,0; 1,5; 2,05 2,5; 3,0 en.I'TA/T xpaxmada.

[TonmyueHHbIe TaHHBIE CBUAETENBCTBYIOT O JOCTA-
TOYHO WHTCHCHBHOM HaKOIJICHHH CaxapoB Ha MPOT-
YKEHHUHU BCETo MpoIiecca TUAPOIIH3a Py ASHCTBUH IIpe-
napara TJIIOKOaMHiIa3bl B KOHIeHTpauuu 2,5 en. AC/r
kpaxMmana. Tax, HampuMep, IPU OCaxapUBaHUU Kpax-
MaJIbHOH CyCIIeH3UH B TeueHHe 48 4acoB MPUCYTCTBUU
B JaHHOU no3upoBke I'D cocraBun 91-92%. K konny
rugponusa I'D B mpoaykTax peakuuu gocturaet 94%.

[Ipu koHUEHTpauuax rmokoamunassl 1,0; 1,5; 2,0
enl mA/r.kpaxMana HaOIIOHaeTCs HE 3HAYATEIBHBIN
MIPUPOCT caXxapoB Ha MPOTSHKEHUH BCETO BPEMEHH TH/I-
ponm3a. YBeInnueHHe ke JO3UPOBKH pepmenTa 1o 3,0
en.I'mA/r.kpaxmaia SKOHOMUYECKH He 11e7Iec000pa3Ho,
MTOCKOJIBKY HE MPUBOIUT K 3aMETHOMY YBEITHYCHHUIO
I'D B KOHEYHOM HPOAYKTE. DTHU PE3yIbTaTHl MO3BO-
JISIFOT CZEJaTh BBIBOJ, YTO ONTHMAJIbHOM KOHIIEHTpa-
nuei rmokaBamopuHa 20X MoxHO cuutath — 2,5
en.I'mA/r.xpaxmarna.

OnHuMH W3 BaXKHEHIIMX HPOJYKTOB, IOJTydae-
MBIX U3 Kpaxmaja, SIBJISIOTCS THIIEBBIC MATOKH pa3-
JIMYHOTO Ha3HAYEHHS, TIIFOKO030-(PYKTO3HBIE CHPOIIBL,
TJIIOKO03a MUIIEBas, MEANIIMHCKAsE 1 MEKPOOHOIOTHYEe-
ckas1, ppykro3a, MameTONCKCTpHHEI U ap [19, 21]. B
psily OCHOBHBIX M COLMAJIbHO 3HAYMMBIX MPOIYKTOB
MIUTaHNUS CaxapUCThIE BEILECTBA CTOAT HA OJHOM M3
MEPBBIX MECT U MPU COBPEMEHHOM YPOBHE IOKYyIa-
TEJILHOHM CIIOCOOHOCTH HaceJIeHHs SIBIISIIOTCSl HanboJee
JIOCTYIHBIMH MPOAYKTaMH B pallMOHE POCCHSH. Takum
o0pa3zoM, B pe3yJibTaTe MPOBEIEHHBIX MCCIEIO0BaHUI
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OBUIH M3YYeHBI yCIOBHS ONOKOHBEPCHH KpaxMaia 3ep-
HOBOTO COPTO C IIEJbIO MOIYYEHHUsI CAXapHBIX CHPOIIOB.
YcTaHOBIIEHO, YTO ONTUMAIBHON KOHILIEHTpaluen cyo-
ctpata sBisercst 325-350 mr/mu. PaspaGortanbl pe-
JKMMBI TH/IPOJIM3a Kpaxmaia 3epHOBOTO COPro aMHIIO-
cyorunuaom I'10X st ocyniecTBICHHN CTauu pas-
xwkenus:  temneparypa 80°C, pH  6,3-6,5,
KOHLEHTpauust ~ ¢epmeHTHOoro  mpemapara 1,0
en.AC/r.xpaxMana Ipu JIBYXCTYIICHYaTOM BHECCHHH
¢epmenra B cybctpar (70%, 30%). BeiOpansr ontu-
MaJIbHBIE PEXHUMBI OCaxapHBaHUsI KPaxMaJIbHOW cyc-
MIEH3UH B IPUCYTCTBHH TimokaBamopuHa ['20X. Kon-
neHTpanus coctaBmwii 2,5 en. AC/r.kpaxmana, ['D kxo-
HEYHOTO THJIpOJu3aTa paBeH 94% mpu JIMTEeTbHOCTH
mporiecca 72 yaca.
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Abstract

The paper presents the study of 13 macrofungi key habitats within the lower part of river Syvyu basin (Inta
district of Komi Republic). Total 43 species, including including 22 agarics and 21 aphyllophorales are presented

in the annotated list.
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Fungi are an important component of forest eco-
systems. Saprotrophic fungi destroy dead organic mat-
ter and form soil humus layer. Xylotrophic fungi, hav-
ing a strong enzyme complex, play a leading role in de-
composition of wood, which is a key moment of
forests’ matter and energy cycle. Due to the reasons
given above, close attention is payed to the representa-
tivity of macromycetes of different groups when esti-
mating the state of forest ecosystems on the whole.

Materials and methods. 13 key habitats were in-
vestigated within the lower part of river Syvyu basin
(Inta district of Komi Republic). Herbarium materials
were collected, described and fixated according to
standard methods [2,11]. Identification of the samples
was accomplished in Ecology and Resources Dept. of
Professor Zhitkov Russian Research Institute of Game
Management and Fur Farming (VNIIOZ), Kirov, Rus-
sia, with use of “LOMO Mikmed-2” and “MS 2” mi-
croscopes and standard reagent kit. This work contin-
ues the study of mycobiota of North-Western European
part of Russia [3,4,5,7,8,9,10].

Results. On this stage of the study within the key
areas we have marked 43 species of macromycetes
from 22 families, including 22 agarics and 21 - aphyl-
lophorales. Majority of families (17) are presented by
single species. The list of the species is presented in the
paper below.

The following families prevail in the list:
Cortinariaceae - 18.2 %, Inocybaceae - 13.6% and
Russulaceae - 13.6%. Families containing single spe-
cies are: Entolomataceae, Omphalotaceae, Hyme-
nogastraceae and Hydnaceae.

Dominance of such families as Cortinariaceae
and Russulaceae, and presence of Tricholomataceae in
fungi biota is typical for the forest zone of holarctic.
Abundance of species in genera Cortinarius, Lactarius
and Mycena is common for northern biota and prove
the boreal character of the studied mycobiota [1]. Listed
taxa include 40.9% of total species composition of ag-
arics [5]. Significant part of genus Lactarius mark the
connection of macromycetes biota of the studied area
to North-Western biotas[6].

The  families  Polyporaceae -  19.0%,
Peniophoraceae, Hymenochaetaceae, Schizoporaceae

and Meruliaceae — 9.5% prevail among aphyllopho-
rales. Most of them are presented by single species fam-
ilies.

One of the important tasks of mycological studies
is to reveal the peculiarities of geographical distribution
of the species building the biota and position of the lat-
ter in the range of zonal and regional biotas. The
method combining zonal and regional study principles
was used for geographical analyses [8]. Within the
studied area of river Syvyu basin species of multizonal
geographical element dominate among aphyllopho-
rales, the part they take from total species composition
reaches 76.2 %.

Boreal geographical element is presented by the
species like Amylostereum chailletii, Peniophora
pithya, Veluticeps abietina, Heterobasidion parvi-
porum, and Conferticium ochraceum - 23.8%.

Longitudinal-regional distribution has shown that
multiregional species dominate (66.7%) in total species
composition. 23.8 % species are found within holarctic
floral kingdom. European and palaearctic groups oc-
cupy 4.8% each.

The fact that significant part of families is pre-
sented by single species can reflect relative juvenes-
cence of the studied area’s mycoflora.

Annotated list of macromycetes species
Phylum BASIDIOMYCOTA Whittaker ex Moore
Order AGARICALES Underw.

Family Agaricaceae Chevall.

Genus Cystoderma Fayod. C. amianthinum
(Scop.: Fr.) Fayod. On soil in pine and mixed forests.
Forest litter saprotroph. VIII — IX, edible.

Genus Phaeolepiota Maire ex Konrad & Maubl.
P. aurea (Matt.: Fr.) Maire ex Konrad et Maubl. On soil
on meadows and glades. Humus saprotroph, facultative
forest litter saprotroph. VIII — X, edible.

Family Entolomataceae Kotl. & Pouzar

Genus Entoloma (Fr.) P. Kumm. E. cetratum (Fr.:
Fr.) M.M. Moser. In sphagnum and cowberry pine for-
est. Forest litter saprotroph. VIII — IX, poisonous.

Family Omphalotaceae Bresinsky

Genus Gymnopus (Pers.) Roussel. G. perforans
(Hoffm.) Antonin & Noordel. On dead abies and spruce
needles. Litter fall saprotroph, facultative forest litter
saprotroph. VI1II, non-edible.

Family Inocybaceae Julich.
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Genus Inocybe (Fr.) Fr. 1. geophylla (Fr.: Fr.) P.
Kumm. var. geophylla. On soil in deciduous and conif-
erous forests. Mycorrhiza with spruce, facultative for-
est litter saprotroph. VII — IX, poisonous. I. lacera (Fr.:
Fr.) P. Kumm. On soil in pine forests. Mycorrhiza. VII
—IX, poisonous. I. rimosa (Bull.: Fr.) P. Kumm. On soil
in coniferous and deciduous forests. Mycorrhiza with
pine and birch, facultative humus saprotroph. VII — IX,
poisonous.

Family Mycenaceae Overeem

Genus Mycena (Pers.) Roussel. M. epipterygia
(Scop.: Fr.) Gray var. epipterygia. On forest litter and
rotten stubs in coniferous and deciduous forests. Forest
litter saprotroph, facultative xylosaprotroph. VI — VIII,
non-edible. M. filopes (Bull.: Fr.) P. Kumm. On forest
litter in deciduous and mixed forests. Forest litter sap-
rotroph. VI — VIII, non-edible.

Family Hymenogastraceae Vittad.

Genus Galerina Earle. G. paludosa (Fr.) Kiihner.
Among sphagnum mosses in swampy forests and on
bogs. Bryophilic saprotroph. VI — IX, non-edible.

Family Tricholomataceae R. Heim ex Pouzar

Genus Cantharellula Singer. C. umbonata (J.F.
Gmel.) Singer. On soil covered with mosses in pine for-
ests. Forest litter saprotroph, facultative mycorrhiza
with aspen. VIII — IX, edible.

Genus Clitocybe (Fr.) Staude. C. gibba (Pers.) P.
Kumm. On soil, often in deciduous forests. Forest litter
saprotroph. VII — IX, edible.

Order CORTINARIALES Julich
Family Cortinariaceae R. Heim ex Pouzar

Genus Cortinarius (Pers.) Gray. C. armillatus
(Fr.: Fr.) Fr. On soil in coniferous and mixed forests.
Mycorrhiza with birch and pine. VII — VIII, edible. C.
croceus (Schaeff.: Fr.) Gray. On soil in coniferous,
mostly pine forests. Mycorrhiza with pine and spruce.
VI - IX, non-edible. C. semisanguineus (Fr.: Fr.) Gil-
let. On soil in coniferous forests. Mycorrhiza with pine.
VIII - IX, non-edible.

Pon Rozites P. Karst. R. caperata (Pers.: Fr.) P.
Karst. On soil under coniferous trees in pine green-
moss forest. Mycorrhiza with spruce and pine. VIII —
IX, edible.

Order BOLETALES E.-J. Gilbert
Family Boletaceae Chevall.

Genus Leccinum Gray. L. scabrum (Bull.) Gray.
On soil in birch and mixed forests. Mycorrhiza with
birch. VI — IX, edible. L. versipelle (Fr. & Hok) Snell.
On soil in deciduous and mixed forests. Mycorrhiza
with birch and spruce. VIII — IX, edible.

Order RUSSULALES Kreisel ex P.M. Kirk
Family Russulaceae Lotsy

Genus Lactarius Pers. L. trivialis (Fr.) Fr. On soil
in coniferous and mixed forests. Mycorrhiza with
spruce and pine. VII — VIII, edible. L. vietus (Fr.) Fr.
On soil in birch, coniferous and mixed green-moss for-
ests. Mycorrhiza with birch and pine. VIII — X, edible.
L. torminosus. On soil in pine and spruce green-moss
forests. VIII - 1X, edible.

Order CANTHARELLALES Géaum.
Family Hydnaceae Chevall.

Genus Hydnum L. H. repandum L. On soil in de-
ciduous, coniferous and mixed forests. Forest litter sap-
rotroph. VII — IX, edible.

Phyllum BASIDIOMYCOTA
Class AGARICOMYCETES Doweld
Order CORTICIALES K.H. Larss.
Family Corticiaceae Herter

Genus Corticium Pers. C. roseum. On dead trunks
and branches of Populus tremula, rare on other species
(Salix sp.) in different forest types. Mesophilic. Annual.
VI - IX. Multiregional. Multizonal. White rot. Com-
mon.

Order RUSSULALES Kreisel ex P.M. Kirk

Family Amylostereaceae Boidin, Muguier & Canales

Genus Amylostereum Boidin. A. chailletii. On
dead trunks of coniferous trees (Abies sibirica, Picea
obovata) in old-growth spruce and mixed coniferous-
deciduous forests. Xerophilic. Perennial. Multire-
gional. Boreal. White rot.

Family Peniophoraceae Lotsy

Genus Peniophora Cooke. P. polygonia. On dead
trunks and branches of Populus tremula in spruce,
birch, aspen and mixed coniferous-deciduous forests.
Xerophilic. Annual wintering. VI-1X. Holarctic. Multi-
zonal. White rot. P. pithya. On dry and dead branches
of Picea obovata in old-growth spruce and mixed co-
niferous-deciduous forests. Xerophilic. Annual winter-
ing. V - X. Holarctic. Boreal. White rot.

Family Bondarzewiaceae Kotl. & Pouzar

Genus Heterobasidion Bref. H. parviporum Nie-
mela et Korhonen, Heterob. Ann. At base of live, dry
and dead trunks of Picea obovata in old-growth spruce
and mixed deciduous forests. Mesophilic. Perennial.
European. Boreal. White rot.

Family Stereaceae Pilat

Genus Conferticium Hallenb. C. ochraceum. On
dead trunks of coniferous trees (Picea obovata, Pinus
sylvestris) in coniferous forests. Xerophilic. Annual.
VIII. Palearctic. Boreal. White rot.

Order GLOEOPHYLLALES Thorn
Family Gloeophyllaceae Julich

Genus Veluticeps Cooke. V. abietina. On dead co-
niferous wood (Abies sibirica, Picea obovata and Pinus
sylvestris) in different forest types. Xerophilic. Peren-
nial. Holarctic. Boreal. White rot. Common boreal spe-
cies.

Order HYMENOCHAETALES Oberw.
Family Hymenochaetaceae Donk

Genus Phellinus Quel. P. laevigatus. On desiccat-
ing and dead trunks of Betula sp. in spruce, pine, aspen,
mixed coniferous-deciduous forests. Mesophilic. Per-
ennial. Multiregional. Multizonal. White rot.

Genus Inonotus P. Karst. 1. obliquus. On live, des-
iccating and dry trunks of deciduous trees (Betula sp.,
rarely on Populus tremula), in different forest types.
Mesophilic. Multiregional. Multizonal. White rot. Ster-
ile form of the species develops on live trunks (Inono-
tus obliquus f. sterilis).

Family Schizoporaceae Julich

Genus Basidioradulum Nobles. B. radula. On
dead trunks and branches of coniferous (Picea obovata
and Abies sibirica) and deciduous (Betula sp. and Pop-
ulus tremula) trees in different types of coniferous and



18

POLISH JOURNAL OF SCIENCE Ne 28, 2020

mixed forests. Mesophilic. Annual. VI-1X. Multizonal.
White rot. Common boreal species.

Genus Hyphodontia J. Erikss. H. breviseta. On
dead trunks of coniferous (Picea obovata, Pinus syl-
vestris) and deciduous (Betula sp., Padus avium) trees
in spruce, pine, birch, aspen forests and flood plain
shrubs, on processed wood. Mesophilic. Annual. VI-
IX. Multiregional. Multizonal. White rot.

Incertae sedis

Genus Trichaptum Murrill. T. pargamenum. On
dead and dry trunks and branches of deciduous trees
Betula sp., Populus tremula) in different forest types.
Xerophilic. Annual wintering. Multiregional. Multi-
zonal. White rot.

Order POLYPORALES Gaum
Family Meruliaceae P. Kasrt.

Genus Bjerkandera P. Karst. B. adusta. On dead
trunks, stumps, branches, desiccating various decidu-
ous trees (mostly on Betula and Populus tremula) in
different forest types, flood plain willow bushes, in ur-
ban areas. Mesophilic. Annual wintering. Multire-
gional. Multizonal. White rot. Widely spread species,
indicator of anthropogenic press on forest ecosystems.

Genuc Gloeoporus Mont. G. dichrous. On stumps,
dead and desiccating trunks of Betula sp., Populus
tremula, Salix sp., often on infected trunks together
with sterile form of Inonotus obliquus, seldom on fruit
bodies of other polypores in different forest types.
Xerophilic. Annual wintering. VI - IX. Multiregional.
Multizonal. White rot. Common species.

Family Polyporaceae Fr. ex Cords

Genus Trametes Fr. T. suaveolens. On desiccating
trunks, stumps and dead trunks of Populus tremula and
Salix sp. in flood plain ecosystems, also in cities and
parks. Mesophilic. Annual wintering. Holarctic. Multi-
zonal. White rot. T. hirsuta. On dead, dry trunks and
stumps of various deciduous trees (Betula sp., Populus
tremula and Salix sp.), rarer - on Alnus incana, Padus
avium and Sorbus aucuparia, in spruce, pine, aspen for-
ests and other habitats. Xerophilic. Annual wintering.
VI-X. Holarctic. Multizonal. White rot. Common spe-
cies, indicator of anthropogenic press on forest ecosys-
tems.

Genus Cerrena Gray. C. unicolor. On dead trunks
of deciduous trees (Betula sp. and Populus tremula) in
different forest types, but mostly in anthropogenically
disturbed habitats and in cities. Xerophilic. Annual
wintering. Multiregional. Multizonal. White rot.
Widely spread common species.

Genus Fomes (Fr.) Fr. F. fomentarius. On desic-
cating, dry and dead trunks of deciduous trees (Betula
sp., Populus tremula, Salix sp., rarer on Alnus incana)
in different forest types. Xerophilic. Perennial. Multire-
gional. Multizonal. White rot. Common species, widely
spread in Northern hemisphere.

Family Fomitopsidaceae Julich

Genus Fomitopsis P. Karst. F. pinicola. On dead
trunks, stumps, desiccating trunks of coniferous (Picea
obovata, Pinus sylvestris, P. sibirica) and deciduous
(Betula sp., Populus tremula and Salix sp.) trees, also
on processed wood. Xerophilic. Perennial. Multire-
gional. Multizonal. Brown rot. Widely spread species.

Order AGARICALES Underw.
Family Porotheleaceae Murill.

Genus Porotheleum Fr. P. fimbriatum. On dead

and dry trunks of Abies sibirica, Betula sp., Populus

tremula and Salix sp. in different forest types and river-
valley willow shrubs. Mesophilic. Annual. VI-1X. Mul-
tiregional. Multizonal. White rot. Common boreal spe-
cies.
Order AMYLOCORTICIALES K.H. Larss., Manfr.
Binder & Hibbett
Family Amylocorticiaceaea Julich

Genus Ceraceomyces Julich. C. serpens. On dead
trunk of Sorbus aucuparia in aspen fern forest. Meso-
philic. Annual. VII — VIII. Multiregional. Multizonal.
White rot. Common species in forest zone of Northern
hemisphere.
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Abstract
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This article reveals the agroecology conception and some agroecology problems according to insects for cul-
tural plants and using pheromones in the fields. One of the problems of chemical environmental pollution affects
to the soil environment. Soil plays a basic role in the sustainable functioning of the biosphere; therefore, soil
degradation, which has taken on a global scale and leads to the transformation of their biogeocenotic properties,
disrupts the functioning of ecosystems and the biosphere as a whole. Therefore, the use of pheromones for the
fight against insect pests is much safer than using chemical pesticides for these purposes.
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INTRODUCTION

Agroecology is a complex scientific discipline that
studies the interaction of human with the environment
in the process of agricultural production, it involves the
impact of agriculture to natural complexes and their
components, the interaction between the components of
agroecosystems and the specifics of the cycle of
substances in them, energy transfer, the nature of the
functioning of agroecosystems under conditions of
technogenic stress.

The objectives of agroecology are to ensure the
sustainable production of high-quality biological
products, to maximize the use of the natural bioenergy
potential of agroecosystems, to preserve and reproduce
the natural resource base of the agricultural sector, to
eliminate and minimize the negative impact to the
environment.

The main issues of agroecology are:

- biosphere, agroecosystems and features of their
functioning in conditions of technogenesis;

- soil-biotic complex;

- the role of agriculture in the biogenic pollution
of aquatic ecosystems, the production of
environmentally friendly agricultural products.

Also, agroecology addresses the problems of
agricultural radioecology, environmental monitoring,
and optimization of the landscape of agricultural areas.

Human activities are aimed at mastering the
substance, energy and information, which are
fundamental elements of the material and spiritual base
of any social formation. The level of technological and
technical systems, the nature of socio-economic
relations, on the one hand, determine the processes and
the scale of processes, and on the other hand, the degree
and orientation of the impact on the primary biosphere.

The history of the formation of agroecology is
inextricably linked with the emergence and
development of human society. With the growth of
scale and improvement of methods for the removal of
natural substances from people, an awareness of the
connection with the outside world and its dependence
on it was objectively developed.

A great contribution to the development of
knowledge about nature was made by ancient scientists.
So, the ancient Greek philosopher Empedocles from
Akragant (c. 490-430 BC) belongs to the first
understanding of the connection of plants with the

environment, he also expressed a hunch about the
evolution of animals as a result of natural selection.

Aristotle (384-322 BC) in his essay “On the origin
of Animals” proposed the first classification of animals.
Teofrast (372-287 BC) - a student of Aristotle - in his
work “Studies on plants” gave a description of almost
500 species of plants. Further contributions to the
history of ecology were made by such scientists as
Leonardo (ltaly, 1202), R. Bacon (1214-1294), R.
Boyle (England, 1670), J. Gay (1686), C. Linney
(1749), J.Buffon (1749-1738) and from Russian
scientists: A.A. Kaverznev (1975) and A.T. Bolotov
(1738-1833) works are essential.

In 1869, E. Haeckel wrote: “By ecology we mean
the sum of knowledge relating to the economy of
nature: the study of the totality of the relationship of an
animal with the environment, both organic and
inorganic, and above all its friendly or hostile relations
with those animals and plants with which he directly or
indirectly comes into contact”.

General ecology, as well as its applied areas,
performs scientific functions: descriptive, measuring,
classification, explanatory (diagnostic), synthesizing
(systematizing), predictive (predictive) and
constructive.

Simultaneously with the development and
formation of general ecology, the process of forming its
applied areas was going on, among which the key place
belongs to agricultural ecology (agroecology).

The end of the twentieth century was marked by a
global environmental crisis in the biosphere. Along
with industry and nuclear energy, in the bowl of the
environmental problems contributed to the crisis in
agriculture.

Environmental failure of intensive technologies
was the prerequisite for the emergence of Agroecology.
There are 4 main environmental problems:

- degradation of agricultural resources;

- ecological imbalance-functional relationships in
agro-ecosystems;

- the energy crisis;

- deterioration in the quality of agricultural
products.

Agroecology examines agricultural ecosystems
(agroecosystems) and their functional elements and
patterns of relationships between them.

The basis of Agroecology is based on three
provisions:
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1. Sustaining - self-maintenance of agro-
ecosystems.
2. Adaptive approach — improving the

effectiveness of investment of human energy payback
by maximizing photosynthesis of each unit of the
energy input.

3. Environmental imperative — a system of
prohibitions on all forms of use of agroecosystems,
which destroys resources and pollutes the environment.

The final goal of Agroecology is to optimize,
because it provides a transition from resource array
intensive agroecosystems to their adaptive, sustainable
options.

Today, there are two avenues of greening of
agriculture:

1. Second “Green revolution" (Proceeding...,
1988). Its main provisions were adopted at the
Symposium in Rome (1986), which suggest a sharp
universal folding resourcearray intensive technologies
and their replacement by sustainable adaptive options.

2. “Green evolution”. According to this approach,
the evolutionary approach of the intensive
agroecosystems  degraded to  environmentally
sustainable through a gradual introduction of their basis
of functioning of the three mentioned above agro-
ecological principles.

An important aspect of Agroecology is to develop
methods of influence on the soil and their population
(fauna, microorganisms) with the purpose of
intensification of the processes of biological
azotfiksatsii, degradation of pesticide residues, control
of processes of mineralization of organic matter.

The composition of Agroecology includes: soil,
their population (animals, algae, fungi, bacteria), fields
used for arable production, livestock, fragments of
natural and semi-natural ecosystems (forests, natural
grasslands, marshes, ponds)

Agroecology — autotrophic ecosystem, for which
the primary source of energy is the Sun. Solar energy
absorbed by plants-producers and recorded in the
harvest of plant products or passed for food purposes
by the concument (cattle, animals are detritus feeders).

Technogenesis is the process of development of
material culture and technology, generating changes in
the natural and the human environment.

Technosphere — the technical scope of human
activities, covering the entire landscape of the shell,
penetrating into the depths of the earth’s crust and
expanding into space. In its origin, development,
activity it is significantly different from all other
planetary shells. The name of the “technosphere”
emphasizes the decisive role of technology in the
activities of people on the planet and in space, points to
the “artificial” nature of the sphere (“technos” - art,
skill) and is logically connected with the concept of
“technogenesis”.

Basic concepts of Agroecology are:

- agrosfera — a global system that unites the entire
territory of the Land converted for agricultural
activities of a person;

- agro-ecosystem — ecosystems modified by hu-
man in the process of agricultural production —
agricultural fields, orchards, vineyards, gardens, etc.

Based agroecosystems are agricultural lands:

- it is used for arable production communities on
agricultural land use, created with the aim of obtaining
of agricultural products with a small environmental
reliability, a high yield of one or more selected species
(varieties) of plants or animals;

- agricultural landscape - an ecosystem formed as
a result of agricultural transformation of the landscape
(steppe, taiga).

Agroecosystems had their primary producers
(wild plants), which humans ate directly or indirectly
through game, domestic animals.

In the created conditions, the problems of
exposure regulation become more and more urgent,
rendered by man on the biosphere, the search for no less
effective and at the same time safe and natural means
of pest control, the creation of favorable natural
conditions, and achievement of equilibrium in the
system “society — environment”. That is what we were
guided by when including materials for processing
monitoring data and conducting calculations in the cur-
riculum of the agro ecology of biology students. Pher-
omones are chemicals released into the environment by
some organisms and cause specific reactions, behav-
ioral or physiological, in other organisms that perceive
them [1].

RESULTS

Pheromones of aggregation determine the concen-
tration of both genders for various purposes. Phero-
mones of “anxiety” cause a reaction of flight, harbor-
ing, or, conversely, as is observed in public insects, an
aggressive reaction and a collective attack on the en-
emy. Trace pheromones, which are a kind of “path”.
Epideictic pheromones differ from territorial phero-
mones when it comes to insects. Fabre observed and
noted how “the females who lay their eggs in the fruit
also precipitate mysterious substances in the immediate
vicinity of the eggs, which serves as a signal for other
females of the same species that they should lay their
eggs in another place” [5,7,8].

Plants also have pheromones. Some plants secrete
anxiety pheromones when animals graze on them,
which leads to the formation of tannin in neighboring
plants. These tannins make the plants less appetizing
for herbivores. Many wild plants emit pheromones at a
time when pests begin to damage their leaves. These
substances attract the natural enemies of insects - even
we can smell these smells while our neighbors are
cutting their lawn. Some plants attract pollinating
insects not with delicious nectar, but with cunning.

These include, for example, orchids. The bizarre
shapes of the petals and sepals of some species
resemble the pollinators such as bees, butterflies or
flies. Thus, an orchid flower from the genus Ophrys re-
minds a bee, a bumblebee or a fly sitting on it, and also
emits pheromones of female insects. Having noticed
such an orchid, the male-pollinator tries to mate with
the flower. Of course, it does not succeed in doing this,
but pollen adheres to it, which the male then transfers
to another flower. But the orchids of the subfamily
Cypripedieae, which grows in the mountains of
southwestern China, pretend to be a favorite treat of
their pollinators - mushroom flies. They feed on leaves
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and fruits affected by the fungus. Therefore, to attract
these insects, the flowers of cyripedia orchids emit the
smell of plants infected with the fungus [5].

One of the problems of chemical environmental
pollution affects to the soil environment. Soil plays a
basic role in the sustainable functioning of the bio-
sphere; therefore, soil degradation, which has taken on
a global scale and leads to the transformation of their
biogeocenotic properties, disrupts the functioning of
ecosystems and the biosphere as a whole. Therefore,
the use of pheromones for the fight against insect pests
is much safer than using chemical pesticides for these
purposes [6].

There are two main ways to use pheromones
against insects. First, you can attract an insect with a
pheromone and destroy it before it can detect a natural
source of pheromone. Secondly, saturating the air with
synthetic pheromone, you can prevent the insect from
finding natural sources of pheromone. In both cases, the
vital functions of the insect will be impaired, primarily
reproduction [2].

Another side of the possible use of pheromones is
the establishment of the species composition of insects
in a specific field. This can be most clearly seen using
the scoop as an example.

The analogues of gender pheromones of many
species of scoops were synthesized. The observations
were carried out in the cotton crop rotation of three
farms in Yangiyul district of Tashkent region. We used
pheromones of winter scoops of two- and three-
components (WS-77 and WS-8), an exclamation
scoops (ES-23 and ES-137), S-black scoops (SB-72),
bindweed scoops (SB-21), cotton scoops (SC), meadow
scoops (SM).

Dispensers with pheromones were placed in trihe-
dral traps made of laminated paper, which were placed
in the fields at the rate of 1 trap per 1 ha at a height of
25 cm above the plants. Every 10 days, dispensers are
updated. The observations were carried out for three
years in the fields of cotton, kenaf, corn, alfalfa, red
pepper, tomatoes and pumpkins. On the surveyed fields
of cotton crop rotation (cotton, kenaf, corn, alfalfa), the
scoop complex determined using the available phero-
mones is generally of the same type. However, in some
years there were differences that related mainly to small
species. So, in all areas the bindweed scoop turned out
to be the dominant species, the exclamation and winter
ones were the sub-subdominant one. In the cotton field,
bindweed, winter, exclamation, cotton, meadow
(Mythimna unipuncta) scoops, as well as gamma
scoop, S-black scoop and ipsilon scoop were identified.
The species diversity of the scoop on the corn field was
slightly less: there was no cotton scoop and ipsilon
scoop. On the alfalfa field, all species of scoops were
identified, which pheromones were used. On the fields
of vegetable crops, all species of scoops were also
found, which pheromones were used during observa-
tions, except from caradrine and leaf maize scoops. On
vegetable crops in Tashkent district, the number of

scoops was generally higher than on the fields of cotton
rotation in Yangiyul district.

With the help of pheromones of other scoops, a
high number of other species was also established that
are as harmful as the winter scoop; the total number of
identified scoops far exceeded the generalized thresh-
old of severity established for only one species. Thus,
the use of gender pheromone analogues gives possibil-
ity to establish the species composition of scoops in the
fields of various crops, as well as to identify the total
number of pests in a separate field and signal the need
for protective measures to regulate their numbers [3].

CONCLUSION

Recently, an adaptive farming system has been
increasingly proposed that it will reduce the
consumption of anthropogenic energy and activates the
vital activity of all the beneficial organisms that involv-
ing into agroecosystem. In reducing crop losses, an
increasingly important role is assigned to beneficial
insects - entomophages, which means that it is
necessary to create conditions for their species and
genetic diversity. Mathematical processing of data by
us, received under monitoring the species diversity of
living organisms under the influence of anthropogenic
or technogenic press to biocenoses (agrocenoses), and
calculations of concentrations of technogenic pollu-
tants will help to avoid undesirable consequences of
negative factors, to make the use of technogenic pollu-
tants strictly justified, reduce it to the necessary mini-
mum, which means to maintain balance in nature. Ac-
quaintance of biology students with the materials pre-
sented in the article will increase their professionalism
and overall environmental culture, which in the future,
in the process of teaching them biology, will affect the
formation of the worldview of the younger generations.
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AHHOTAUMS

HSy‘IeHBI aHTI/IO6HGI[eHI/ITeJ'ILHBIC CBOMCTBA HOKpBITPIfI, C(I)OpMPIpOBaHHBIX MCETOAOM IIJIa3MCHHO-3JICKTPOJIN-
THYECKOI'0 OKCUIAWUPOBAHUSA B PA3JIMYHBIX 10 COCTABY DJIEKTPOJIUTAX. ComnocTaBiieHHE TIOJTYYC€HHBIX JaHHBIX I10-
Ka3bIBAET, UTO YI0JI CMaUUBAHUS BOJOM MIOBEPXHOCTH MOKPBITHI MIPAKTUYECKH HE BIMAET HA TAaKOM MapaMmeTp Kak
cwia aare3un gbaa. ChopMupoBaHHBIE IPU OJAWHAKOBEIX YCIOBHAX, HO B PA3IMYHBIX MO COCTABY IIEKTPOIUTAX
[130-1oKpHITHS UMEIOT OJU3KKE 3HAUCHHUS CHJIBI aAre3uH Jibaa K moBepxHoct ~ 800-840 kIla. ITomydyeHHbIe
BBICOKHEC 3HAYCHHUA CUJIbI ailC3HUU JIbJIa K IMMOBEPXHOCTU HE IMO3BOJIAIOT PEKOMEHI0BATh N3YyYCHHBIC ITIOKPLITHS B
Ka4dyeCTBEC aHTHO6J‘IeI[eHPITeJ'ILHLIX.

Abstract

The anti-icing properties of coatings formed by the plasma-electrolytic oxidation technique in electrolytes of
different compositions were studied. A comparison of the obtained data shows that the water wetting angle of the
coating surface practically does not affect the strength of ice adhesion. The PEO coatings formed under the same
conditions in electrolytes of different composition have close values of the ice adhesion force of ~ 800-840 kPa to
the surface. The obtained high values of ice adhesion force to the surface do not allow us to recommend the studied

coatings as anti-icing.

KiroueBble €10Ba: AIIOMUHUI; TIa3MEHHO-3JICKTPOIUTHIECKOE OKCHIUpOBaHUe; mopomok [ITO3; kommo-
suroHHbIie [ITOD-0KCHIHBIE TOKPBITUS, CHJIa aare3us JIbaa.

Keywords: aluminum; plasma electrolytic oxidation; polytetrafluoroethylene powder; composite polytetra-
fluoroethylene/plasma electrolytic coatings; ice adhesion strength.

OYHKIIMOHUPOBAHUE MAIIMH, KOHCTPYKIUH U co-
OpY>KE€HUH MPU HU3KUX TEMIIepaTypax HEPEAKO COMpo-
BOJK/IaeTCs X 00JIeIeHEHHEM, KOTOPOE MOXKET ITPHUBO-
JUTh K BOBHUKHOBEHUIO aBapUIUHBIX M KaTtacTpodude-
CcKkuX curyanuii. OOpBIBBI JIMHUH 3IIEKTpoIepesaad,
HEJIOITyCTHMBIE MOJBIKKH OMOP MOCTOB HYEpPE3 PEKH,
MOTEPs] XOAa Cy/laMH, aBapHiHbIC CUTYaI[MH M Hepac-
4yETHBIE PEKUMBI Ha alnaparax adpoOKOCMUUECKON TeX-
HUKH - 9aCTO SABJISIOTCS CICACTBHEM HaMep3aHUs JIbJa
[1]. OGneneHenne He MPOUCXOIUT, ECITH TIOBEPXHOCTD
UMeeT MOJIOKUTEIbHYIO TeMIIepaTypy WIN Ha HEe BBI-
MajaroT Karuik BOJbl ¢ Temneparypoil Beime 0°C [2].
O1eHUBaOT JIb000pa30BaHUE CTENEHBIO 00JIe/IeHE-
HUS, TO0J KOTOPOH MOHUMAIOT TOJIIUHY HApOCILEro
JbJA.

Ha sddexruBHOCTE paboThl 0 yIAIICHHIO JIbJA
BJIMSICT IPOYHOCTh CMEP3aHMs JIbJIA C MIOBEPXHOCTEIO,
KOTOpast 3aBUCUT OT KOTE€3HH - CHJI CHEIUICHUS MEXIY
YaCTHLAMM JIBAA, U a[re3uH — CHJI CLEIUICHHUS JbJa C

MOBEPXHOCTHIO. BennuuHa Kore3uu onpenensercs co-
CTaBOM BOJIbI, U3 KOTOPOH 00pasyercs Jies1, U KoJIude-
CTBOM ITUKJIOB HAMOPA)KUBAHUS JTbJIa, a a[Ire3Us — B3a-
MMOJIEUCTBHEM JIbJIa C IOBEPXHOCTHIO [3].

B dopmupoBannn anre3smoHHON CBSI3U JIeH — TO-
BEPXHOCTH CYIIECTBEHHYIO POJIb HTPAIOT CBOMCTBA TO-
BEPXHOCTH, OMPEICISAIONINEe WHTCHCHBHOCTh W BHIBI
MEXMOJIEKYIIIPHOTO B3aUMOZICHUCTBUS, XUMHUYECKYIO,
BOJIOPOJIHYIO CBSI3b MJIM 3JIEKTPOCTATUIECKOE B3aUMO-
neiictBre. OLEHUBAIOT aJre€3MI0 10 CHUJIE OTPHIBA JIb/a
OT MOBEPXHOCTH, OTHECEHHON K eIUHMIE IUIoLaau
KOHTaKTa [4].

Anres3ust 1b/1a 3aBUCUT OT NPUPOABI MaTepHraia u
COCTOSTHHSI IOBEPXHOCTH: [IEPOXOBATOCTH, 3arpsi3HEH-
HOCTH, CMA4HMBaEcMOCTH, TEMIIEPATyphl BOIBI U BO3-
ryxa.

Hcnonp3oBanue meg0(hoOHBIX IIOKPHITHIA, BO MHO-
THX CIIyYasx, OKa3bIBaeTcs BechbMa 3(PPEKTHBHEIM Me-
TOJIOM CHIDKEHUS a[Tre3WH JIbJa K pa3IMIHBIM ITOBEPX-
HOCTSIM 3JIEMEHTOB KOHCTpYKIuil. [lToMrMo cHm>xeHus
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a/Ire3UU MOKPHITHSA MOTYT 3aMEIUTh IIPOLIECC HAMOpa-
JKMBAHUS JIbJIa ¥ YMEHBIIUTDH €ro KoaudecTBo. OqHUM
U3 JIOCTYITHBIX METOI0B HAHECEHUS 3alIUTHBIX TIOKPbI-
THUH SIBJISIETCSI METO/I TUIA3MEHHO-3JIEKTPOJIUTUIECKOTO
okcunuporanus (I190) [5].

Tak HenmaBHO B J1labopaTopuM IIIa3MEHHO-3JIEK-
TponUTHYECKUX MpoueccoB MHcturyta Xxumuu JBO
PAH paszpaboran noaxox moiydeHus metogom [130
Ha ITIOMUHNAN KOMITO3UIIMOHHBIX MOJIHTETPA(TOPITH-
neH (IITDD) - okcuaHBIX MOKPBITHIA [6]. Takue moKphI-
THSI UMEIOT XOPOILIYIO aire3uio K IMOAJ0XKE, THIpPO-
(oOHEI (yron cmauuBanusg ~ 130°) u oGmagaroT BBICO-
KAMH HW3HOCOCTOWKMMH cBoricTBaMu [7, 8]. Tak kak
MOKPBITHS COZIepKaT B CBOeM cocTaBe yacTullsl [ITPD
U JIOCTAaTOYHO XOPOIIO OTTAIKHUBAIOT BOMY, IPEAIoa-
rajoch, YTO OHH JIOJDKHBI 00JIaIaTh ONpeNeeHHBIMU
AHTHOOJIEICHUTEITLHBIMU CBOMCTBAMH.

Lenp Hacrosmel pabOTHI — IOJNYYUTh CPaBHH-
TEJIbHBIE JaHHbIE 110 BEIMYHMHE a/Ir€31H JIbJa K TIOKPHI-
THSIM Ha QIOMHHHH, C(OPMHPOBAHHBEIM METOJIOM
I130.

Jns  dhopMupoBaHNS TOKPHITHH HCIIOIB30BAIN
CIIEIYIOIIHE 3IEKTPOIHUTHL: 371eKTpoiuT (I) — BomHBIN
pactBop, conepxariuii MoJb/a 0,066 NazPO4 + Moinb/n
0,034 Na;B40O7 + monb/n 0,006 Na,WOs; anexTponut
() — BommbIii pactBOp, comepkauruii 0,05 MoIB/I
NaZSiO3 + 0,05 mons/m NaOH: snexrpomur (I1) —

CITOXKHBIN DIIEKTPOJIMT CYCIEH3UA-OMYIIBCHS COCTOSI-
it 0,05 MOIB/1 Na28i03 + 0,05 mons/1 NaOH + 100

MJI/JT CHJIOKCaH-aKpUIIATHOM aMyJbeud + 20-60 r/1 mo-
poumka IIT®D. JInd mpUrOTOBICHHS 3IIEKTPOJIUTOB
MPUMEHSUIN KOMMEPUYECKHE PEaKTHBBI MapKH «X9» U
JUCTHJUTMPOBAHHYIO BOy. [IJIsi IPUTOTOBIICHUS JIIEK-
TPOJIUTOB CYCIIEH3MH-3MYJIbCUI HCIOIB30BaAN TTOPO-
IOK TOJIMTEeTpadTOpITUIEHA TOProBoi Mapku «®Po-
pym» (Poccust), pasmep OCHOBHOM (ppakIiiyl 4acTHUIEK
~ 1 MKM, ¥ IPOMBIIIIICHHYIO BOJHYIO CHIIOKCAH-aKpH-
JmaTtHyo sMmyibcuto Mapku K3 13-36 mpowmsBopctsa
000 «Actpoxum» (Poccus).

[okpeiTHs hopMupoBaiu Ha 0Opaslax pazMepoM

20x20x1 MM u3 crutaBa amromuaust AMr3. [pensapu-
TeJIbHas MOJAr0TOBKA 00pa3LoB BKJIIOYATIA UX MEXaHH-
4yeckoe NUIM(OBaHHE C MOCIEAYIOIINM XUMHYECKUM
MOJMPOBAHUEM B CMECSX KOHIIEHTPHUPOBAHHBIX KUCIIOT
[H3PO4]:[H2SO4]:[HNO3]=4:2:1 (1o o6bemy) mpu 90-
100 °C. 3arem nonupoBaHHBbIE 00pa3Lbl IPOMBIBAIN
MIPOTOYHO BOJIOH, OTOJIACKUBANIN TUCTHILINPOBAHHOMN
Boz0i 1 BeicymuBanu npu 70°C Ha Bo3myxe.

[TokpbITHS Ha aHOJHO TTOJIIPU30BaHHBIX 00pa3ax
¢dopmupoBamu Tpu APGEKTUBHOH IUIOTHOCTH TOKa
0,05 A/cm? B Teuenue 20 muH. Iocne 06paboTku 06-
pasmbl C HOKPHITUSIMH TIPOMBIBAIIM IIPOTOYHON BOMIOM,
3aTeM OIOJACKHBAIN AWUCTWIIMPOBAHHOW U CYIIWIN
Ha Bo3xayxe npu temmeparype 70°C.

Cuiny anresus Jibia K IOBEPXHOCTH OLIEHUBAIH Ha
coOpaHHOM B 1a00paTOpPUU YCTaHOBKE, UMHTHPYIOIIEH
OTpBIB 3aMEp3IIeii KAl BOJbl OT TOBEPXHOCTH. D-
(heKTHBHOE 3HAYCHUE HATPSHKEHUH OTPBIBA PACCUHTHI-
BanM M3 cooTHomenus 6 =P /S, rne S = nR?u R —
panuyc Karuii. 3HaueHHe CuITbl P paccunThIBaIoCh Kak
ycuiue B H oTpbiBa, ©3MepEeHHOE B KI', 1 YMHOKEHHOE
Ha MTOCTOSTHHYIO YCKOPEHHsI CBOOOTHOTO MaieHus J.

M3mepenHoe HaMHM 3HAYCHHWE HANpPSDKCHUS OT-
pPBIBa G OT IOBEPXHOCTH HEOOPaOOTAaHHOTO ATTFOMUHHUS
cocraBmia 595 klla, 9To GIM3KO K TUTEPATypHBIM JaH-
HeIM ~ 490 «I1a, [9], mns dpToporutacta MBI H3MEPHIN
45 kIla, no nureparypHbiM aaHHbiM 61 kIla [10] Tab-
nura 1.

CornacHo paHee MOJyYeHHBIM JaHHBIM B paboTe
[11], n3BecTHO, UTO MOKPHITHSA, TOTYYEHHBIE B BOJTHOM
anextpoiute (l), Ha aTIOMUHHMM, B 3aBUCHMOCTH OT
BpPEMEHH XPaHEHUS! Ha BO3JyXe M3MEHSIOT CBOHM yroj
cMaumnBanus. Tonbko 4TO cHOPMHPOBAHHBIE TTOKPHI-
TUSL IMEIOT YroJl cMaduBaHus 23+5°, a pu UX XpaHe-
HHUHM Ha BO3/yX€ yroJI CMauMBaHUs IIOCTETIEHHO BO3pac-
TaeT Ha MpoTspkeHnH 50 AHEH 1 BRIXOAWUT HA paBHOBEC-
HOE 3HaueHue ~ 74+4°. Mbl ONCHWIN CHIIy aire3ud
JbJ1a K TAKHM TIOKPBITUSIM pHC. 1.

Tabmuna 1
Cuuia aare3u JibJia, pacCYMTaHHasi HA OCHOBE JIAHHBIX MOJYYEHHBIX C JJa00paTOPHOH YCTaHOBKH
Ycunue oTpbiBa, T Cuna otpsiBa, klla
Obpasen 1 2 3 4 5 Cpentee Wzmepennas Jluteparyprie
JTAHHBIC
AMT3 1340 | 1700 | 1250 | 1066 594 1190+288 5954143 490 [9]
[NTDD 90 85 95 87 92 90+3 45+1 61 [10]
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Pucynox 1. Buusnue yena cmayuganus Ha cury adze3uu iv0d, ROKpulmus cpopmuposannt 6 snekmponume (1)

B ycnoBusix sKcIiepUMeHTa, BeNWYHMHA yIila cMa-
YMBAaHUS TPAKTUYECKH HE BIMACT HA CHWIy aATe3HH
JbJIa K TIOBEPXHOCTH MOKPHITHH. COTnacHoO MoyTydeH-
HBIM pe3yibTaTaM, CHJa aAre3uH JbJa K MOKPBITHAM
HaXOJUTCSl PUMEPHO BO3JE€ OOHOW U TOW XKE BENH-
yuHbI ~800 kI1a. BOo3M0OXHO, Ha CHITy a[ir€3uH BIUIIOT
JpyTHe MapamMeTpbl, TAaKHe HarpuMep Kak (GakTop mie-
POXOBATOCTH HUJIM MOTJIOIIEHUE BOABI MIOKPBITUAMMU.

Hamu Gb1H IpOBEICHBI HCCIIEIOBAHHUS 110 OLICHKE
TIOTJIOIIEHNE BOABI MOKPBITHAMHU. [ OlleHKH BemH-
YHHBI BOJIOTIOTJIOIEHHS OKPHITHI 00pas3Lbl C TIOKPHI-
THSIMM B3BEUIMBAIM Ha aHAIMTUYECKHX Becax, 3aTeM

MOTPYXXaJy Ha | 9ac B AMCTHILTMPOBAHHYIO Boxy. [1o-
CJIe MPONMUTKU 00pa3Ibl MPOMOKAINCH (PHIBTPOBAIB-
HOW Oymaroil Ajsl CHATHS C TOBEPXHOCTH OCTaTKOB
BOJIBI M CHOBA B3BEIIMBAIKCH. DKCIIEPUMEHT MOKa3all,
9TO0 00pa3Ilbl Ha YPOBHE OMMOKK M3MEPEHUN BOAY HE
BITUTHIBAIOT, TO €CTh BOJIOIIOTJIONIEHHE Y 00pa3IoB OT-
cyrcTByeT. JlanHble mpuBeneHb! B Tabuie 2. Komrmo-
3UIIMOHHBIE TIOKPHITUS (POPMUPOBAIIM COTTIACHO pabdo-
Tam [7,8], 3HaYeHHs CHIIBI a[re3uu K HOKPBITUAM MpH-
BeJEHEI B Ta0IHIE 3.

Tabmuma 2
Bogonormontenue [190-nokpsITHil, chopMUpOBaHHBIX Ha cIuiaBe amoMuHusg AMr3 B (1)-amekrposute
Macca, r
Orxur 4 yaca Ha Bo3ayxe, °C TonumHa, MKM
JI0 IPOIUTKHU MpPONUTKA B Bozie 1 yac
40 0,9673+0,0002 0,9672+0,0002 2444
100 0,9169+0,0001 0,9168+0,0002 27+3
200 0,9424+0,0002 0,9422+0,0001 26+5
300 0,9168+0,0002 0,9166+0,0002 30+5
400 0,8768+0,0002 0,8767+0,0002 2643
500 0,9566=0,0003 0,9565+0,0002 27+3
Tabmuma 3
Cuita afre3us JIpAa K pa3iIniHbIM MOKPBITHSIM
DNEKTPOITUT ® 1 > V:c:mple OTEHBa’ r.5 Cpeniee Cuna otpriBa, klla
I 14+3 1660 | 1720 | 1820 | 1300 | 1440 | 1588+174 792487
I1+Dmynbeus 34+9 2390 | 1230 | 1750 | 1400 | 1665 | 1687+306 8424227
11+20 r [IT®D 40+10 1895 | 830 | 2450 | 1505 | 1395 | 1615+446 8064222
111+40 r [IT®D 37+11 1620 | 1735 | 1960 | 1900 | 2135 | 1870+154 934475
111+60 r [IT®D 104+12 | 890 | 2090 | 1815 | 1620 | 1930 | 16694331 833+166

W3 npuBeIeHHBIX JaHHBIX BUAHO, YTO MOKPHITHE,
cpopmuposantoe B (Il) anexTposure, NoOKpeITHE, IMO-
Jy4E€HHOE B 3JIEKTPOJIUTE C 10OaBKOI 3MYJIbCHH H T10-
KPBITHS, cofiepkariie B ceoeM coctase [ITDD, nmerot
MPUMEPHO OJTHO M TO K€ 3HAUCHHE CHIIBI a/ir€31H JIbJIa
~840 klla. D10 3HaueHHWe HE CHIIBHO OTIMYAETCA OT
3HA4YEHHs, MOJYYSHHOTO ISl ITOKPHITHH, CPOpMHUpO-
BaHHBIX B anekTposute (1) (~800 xIla). He 3aBucumo
OT TOT'O B KaKOM 3JIEKTPOJIMTE OBLIO MOIY4YEHO ITOKPHI-
THE, B IPOCTOM HJIH CIIOKHOM (CYCIECH3UH-IMYIIbCUH),
COJICPKUT TTIOKPBHITHE TIOJIMMEPHI WIIN MIPOCTO OKCHIBI,
YTOJI CMaYMBAaHUS TOKPBITHI MPAKTUYECKH HE BIHSET

Ha Takoi mapameTp Kak ajare3us iapaa. [lo Bceil Buau-
MOCTH, TaKOH MapaMeTp Kak IIepOXOBATOCTh MOBEPX-
HOCTH, MaJIO BIMSCT Ha CHITY a/IT€3HH JIbAA, TAK KaK CO-
racHo pabote [8], Bce momydeHHbIe TTOKPBITHS UMEIOT
Pa3IHYHYIO IMIEPOXOBATOCTb. J{J1s BEISICHEHUS BITUSHUS
IIEPOXOBATOCTH HA aATE3HIO JIbaa, MBI TIPOU3BETIH OT-
s)ur nokpeituit 10 400°C ¢ marom B 100°C, Tak kak
M3BECTHO, YTO OTXKHUT U3MEHSET MOP(OIOTHIO TTOBEPX-
HOCTH U COOTBETCTBEHHO LIEPOXOBATOCTh pucC. 2 [8].

JlaHHbBIE 110 OTKUTY MOKPBITHI PUBECHBI B Ta0-
yure 4. A maHHBIE IO BIUSHHIO YIIa CMAYHBAHUS I10-
cJIe OT)KHTa TIOKPBITHHA Ha CHIIy aAre3wd JIbJaa, IPHUBe-
JIeHBI HAa PUCYHKE 3.
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Brusiane omxwura, Ha CHIy aAre3u Jbaa, mokpeitue «60 r IITODy

Tabmuma 4

Omxur 1 yac Ha

Ycunue oTpbiBa, T

BO3aYyXE, °C 0 h 1 2 3 4 5 Cpennee Cuna otprisa, l1a
25 79+9 | 41+16 | 1115 | 1350 | 1600 | 920 | 1045 | 1206+215 602+107
100 56+4 | 41+16 | 1650 | 1650 | 1610 | 1150 | 1260 | 1460+204 729+101
200 13443 | 42415 | 2145 | 1250 | 3210 | 1495 | 1985 | 18374371 917+185
300 13744 | 45420 | 1095 | 2190 | 1520 | 1740 | 1175 | 15444336 771168
400 0 41+5 | 1445 | 1440 | 1045 | 795 | 950 | 1135+246 566+125

Kak BuIHO U3 IPUBENEHHBIX JaHHBIX, YTOJI CMauyMBaHUs MOKPBITHII Bo3pacTaeT A0 TemmepaTypsl oTxxura 300 °C,
a JlanpHelIIee NOBBIIICHHE TEMIIEPATyphl OTXKHIa ITPUBOIUT K YMEHBILEHUIO yIila CMaunBaHus. BumHO, 4TO U3-
MEHEHHE yIJla CMauuBaHus, MOP(OJIOTHS TOBEPXHOCTH (PHCYHOK 2), M, COOTBETCTBEHHO, ()aKTOp IIEPOXOBATO-
CTH, HE BIUSIIOT Ha CHJIY aJIr€31H JIbAA K TIOBEPXHOCTH TIOKPBITHH.

..
0 yrem

50

Pucynok 2. Brusinue memnepamypHuix 6030eticmeuti Ha mopgonoeuto nogsepxrocmu IHTDI-oxkcuonvlx noKpbi-
muil. Temnepamypa omoicuea na 6030yxe, °C: a—0; 6 — 100; ¢ — 200; 2 — 300 u 0 — 400. I[loxkpwimue cpopmupo-
sanu 6 anexkmpoaume «lly +100 mn/n smynocuu + 60 2/n nopowka IITPI [8]
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Pucynok 3. Brusinue yena cmauuganus Ha cuy aozesuu 1v0a, nokpvimue «60 e [ITOO»

ITo Bceil BUIUMOCTH, Ha CHIIy aJre€3WH BIHSIOT
IpyTHE TapaMeTphl, HalpuMep BOJIOIOTJIONICHHE.
Bopa, momanas B mopel, Ipy 3aMep3aHuy OyAeT paciin-
PATBCS, M PACKIMHHUBAThCA B MOpax M Jedekrax mo-
KPBITHH, TEM CaMBIM TIOBBIIIAs CHITY aare3uu. Jlist BeI-
SICHEHHSI ATOTO 3¢ PeKTa, MBI H3MEPHIN BOJIOTIOTIIONIE-
HUEC KOMIIO3UITUOHHBIX HOKpBITPIﬁ.

MaxcuManbHBIM BoJoIorIomesneM ot 110 1,5 %
00J1a1a10T MOKPBITHSA, C(HOPMHUPOBAHHBIE B AJIEKTPOIIH-
Tax, coxepxamux 40 u 60 /1 mopomka [ITPD. Ilo-
KPBITHS BITUTHIBAIOT BOJY, UTO ITPH 3aMEP3aHHUH yBEIIH-
YHMBAET CHJIY aJre3WH JibAa. ITHM MOKHO OOBSICHUTD,
IoYeMy MOKpBITHS, COAEpKallhue B CBOEM COCTaBe
IIT®D, npakTHYECKU HE OTINYAIOTCS 110 CUJIE aAre3uHn
Jblla OT TOKPBITHH, COAEpXKalIuX B CBOEM COCTaBe
TOJBKO OKCHIBI.

PesynpraThl aHanm3a MONYyYCHHBIX aHHBIX CyM-
MHUpOBaHHI B TabmuIe 5. MccaemoBaHo 6 THITOB MOKPHI-
T, c(POPMHUPOBAHHBIX B PA3HBIX IO COCTABY AJIEKTPO-
nutax. Kak nmokazaHo paHee BbIAEPIKKA TAKUX TTOKPBI-
TUH Ha BO3IyXe, THMOO0 UX TeMmepaTypHas o0paboTka
TIO3BOJISIET MEHSATB YTOJl CMauMBaHUsI BOJOH MOKPHITHI

JIOCTATOYHO B IIUPOKUX TIPEJIeNIaX, OT IIOJHOTO CMadH-
BaHUS 710, B cilydae nokpeituil ¢ IITDD, 130°, T.e.
MPAaKTHIECKOTo He cMadynBaHus. OMHAKO I BCEX TH-
ITOB W3YYEHHBIX MOKPBHITHI HE YCTaHOBIEHO KOPPEs-
UM MEXTy BETMYNHON yIila CMaYMBaHUA BOJIOH U CH-
JIOW OTphIBA OT UX TOBEPXHOCTH Kamelb JbIa. JTO
NpEeanoyiaraeT HalWu4he B3aUMOJEHCTBUA MEXKIY
JbAOM H HOBerHOCTLIO, OTJIMYHBIX OT B3aPIMO):[eI>i-
CTBUS C OTOH MOBEPXHOCTHIO BOJIBL.

W3 Tabmunel 6 BUAHO, YTO M3MEHEHHUE DIICKTPO-
JIUTA W, CICIOBATEIBHO, COCTaBa TOKPBITHI CKa3bIBa-
eTCs Ha WHTepBaje 3HAYCHHUH, XapaKTEePH3YIOIIHX
HIDKHEE ¥ BEpXHEEe N3MEpEHHBIC 3HAUCHHS CHITBI ajire-
3un. Tak B anexTponute «ll+IMynbcus» 3TOT MHTEp-
Bax coctasisieT 600-1000 xI1a, Torga kKak mpu A0mOI-
HUTEIFHOM BBEJICHUH B ATOT AnekTpoiut 60 T [ITOD
on pasen 500-700 kIla. T.e. ¢ pOCTOM KOHIIGHTpAIIUU
T[IT®D MOKHO OTMETHTH TCHICHIIMIO K CHIYKEHUIO Be-
JIMYHUHBI CUJIbI AAIC3UH.

COFHaCHO HI/ITepaTypHI)IM JAHHBIM BCJIUYHUHA
CHWJIBI KOTE3UH JIbJIa 3aBUCUT OT €r0 CTPYKTYPHI, HAJIH-
Yusl IPUMECCH, TEMIIEPaTyPbl OKPYKAOIIETr0 BO3AyXa
u coctapnseT BenuuuHsl oT 900 o 1500 xIa [12].

Tabnuma 6

Pe3yJ’ILTaTLI AaHaJIN3a SKCIICPUMCHTAJIbHBIX JaHHBIX

Ne OneKTpoIUT Benuuuna o, xlla 3aBHCHMOCT OT yria
CMa4yMBaHUA 0

1 Onekrponwur | 600-900 Crnabas

2 Onekrpounur |l 700-900 Her

3 [T+DOmynbeusny 600-1000 Her

4 «20 r TITDI» 400-900 Cnabas

5 «40 r TITDI» 500-1000 Her

6 «60 r [ITDI» 500-700 Her

ITonmyuennsle B skcnepumenTtax 3HaueHus (500-
1000 xIla npu Ttemnepatype wusmepenuii —18 °C)
OJIM3KHM K HW)KHEMY Kparo 3THX 3HaueHui. DTo coria-
CyeTcs C OTMEUYEHHBIM B JKCIIEpUMEHTax Haluoze-
HHEM, YTO B M3yYCHHBIX HAMHU CIIy4asX OTPBIB MPOUC-
XOAWUT IO CMEUIAHHOMY aJir€3MOHHO-KOT'€3HOHHOMY
Mexaummy [1].

IIpuunHbl BBICOKOM aAre3uu Kamenb JbAa K IO-
BEPXHOCTH, HE 3aBHCHMO OT 3HAUCHHUI yIiia CMa4ynBa-
HHS €€ BOJIOH, OYEBHIHO, HE CBS3aHBI C TUIPO(UIBHO-
ruapooOHBIM OalaHCOM MOBEPXHOCTH. BO3MOXKHO,
ajare3ust B OOJIbLICH CTEIIEHH OINpPEEIIsIeTCs] Pa3BUTON

LIEPOXOBATOCThIO MOBEPXHOCTHU NOKPBITUH, HaIIpUMep,
conepkamux [ITD3. Ouu Taxke MOTyT OBITH CBS3aHBI
C TIOPUCTOCTBIO MOKPBITHH, TPOHUKHOBEHUEM BOJIBI B
MOpBl ¥ PACKIMHMBAEM JIbJla B HUX IPHU 3aMEp3aHUU
BoJibl. McceiieioBaHHBIE TOKPHITHS B LIEJIOM OJIM3KHE 110
BJIaromnorianaonen crrocooHoCTH.

[ToxydeHHbIE TaHHBIE TOKA3BIBAIOT, YTO HU OJJHO
13 U3YYCHHBIX TIOKPHITHI HETb3s1 PEKOMEH/I0BATh B Ka-
4ecTBe JIeA0POOHBIX, T.€. ISl CHIXKCHUS CHIIBI OTPBIBA
HaMOPOKEHHOTO Ha TOBEPXHOCTH JIbJIA. Y CTAHOBIICHNE
MPUYMH aATe3UU MEKAY JIbJOM U u3ydaembimu 1190-
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MOKPBITUSIMU Ha YPOBHE BEJIMYMHBI KOI'€3UH JIbJIA TPE-
OyeT DONOTHHUTENBHBIX HCCIIeOBaHMHA. B miemom xoM-
nosunronnele [1TOD-okcuanble MOKPBITHS, chopmu-
poBanHbIe MeTo10M [130, He MOTYT OBITh PEKOMEHI0-
BaHbl KaK aHTHOOJICACHUTEIbHbIE HIU Jieqo(hoOHbIC
MOKPBITUS, TaK KaK OOJAJar0T JOCTATOYHO OOJBIION
CUJION a/ir€3UH JIbJ1a K IOBEPXHOCTH.
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AHoTaNis

3 METOI0 BCTAHOBJICHHSI 3MiH TP MOPYILIEHHIX KPOBOOOITY BUKOPHCTOBYBAIM IMYHOTICTOXIMIUHI MapKepH,
1110 JJO3BOJISIE HAa KJIITHHHOMY Ta TKAHWHHOMY PiBHSIX KUTBKICHO OLIHIOBAaTH MPOLECH KIIITHHHOI mpouideparii,
JmudepeHIiifoBaHHs Ta 0co0IMBOCTI KpoBoOOIry. [lopymieHHs! KpOBOOOITY micis eKCIIepUMeHTyY 7-1 00U i IBH-
IIy€ KUTBKICTh KPOBOHOCHHX CYJIMH, TOMY SIK KUIbKICTh HAKOITMUYEHHS IbOTO MapKepy 3MEHIIYBaJIOCh y CiM'SHUX
MMyXUPISX IIYPiB MiCI eKCIEPUMEHTY 3 ekcrio3utliro 20-i moou. [anexc mpomidepanii (Ki-67) cBimgats npo Haii-
BUIIY aKTHBHICTh MOP(OTEHETHIHHX ITEPETBOPEHB B CTIHKAX CIM'STHUX ITyXHUPIIiB MICIIs eKCIIEPUMEHTY 7-1 100u i
ICTOTHO BiZIPI3HSAIOTECS B PI3HUX EKCIEPUMEHTAIFHUX TpyIaxX. PaHHS KOpPEKIlis MOPYIIeHb KPOBOOOITY BILTHBAE
MO3UTHUBHO Ha MOP(OIIOTiIO i penapaTHBHI BIACTUBOCTI B CIM'SHUX IyXHPILIX.

Abstract

In order to establish changes in circulatory disorders used immunohistochemical markers, which allows at
the cellular and tissue levels to quantify the processes of cell proliferation, differentiation and features of blood
circulation. Circulatory disturbances after the 7th day experiment increased the number of blood vessels because
the accumulation of this marker decreased in the seminal vesicles of rats after the 20th day exposure experiment.
The proliferation index (Ki-67) indicates the highest activity of morphogenetic transformations in the walls of
seminal vesicles after the experiment of the 7th day and differ significantly in different experimental groups. Early
correction of circulatory disorders has a positive effect on the morphology and reparative properties of seminal

vesicles.

Kuro4oBi ciioBa: ciM’stHI MyXHPIIi, HOPYIICHHS KPOBOOOITY, pEMOJICITIOBAHHSI, IMyHOTICTOXIMIYHI MapKepH.
Keywords: seminal vesicles, circulation disorders, remodeling, immunohistochemical markers.

Beryn. OcranHiME pokaMu yBara JOCIiIHUKIB
Bce OlNIbIle MPUIUISETHCS pobieMaM, 110 OB’ si3aHi 3
MOpP(OJIOTi€I0 OpPraHiB PenpoIyKTUBHOT CUCTEMH, SIK B
HOPMI, TaK i 32 yMOB BIUIMBY Pi3HUX (pakTOpiB B €KCIIe-
PHMEHTI, a/Ke cTaTeBa CHCTEMa € YyTIHMBOIO /10 OyIb
SKUX 3MiH y HaBKOJHUIIHBOMY cepemoBumi [1, 2, 3].
[Morpebu MennyHOI rajgy3i BUMararoTh JOCKOHAJIOTO
PO3YMiHHS 0COOJIMBOCTEH 1 3aKOHOMIPHOCTEH SIK HOp-
MaJIbHOTO PO3BHUTKY OpraHa Tak i (GOpMyBaHHS MOXKIIH-
BUX Baj. baxxaHHs 3po3ymiTu (opMyBaHHS MOpPYIIEHb
y OpTraHiB CTaTeBOi CHCTEMH OOYMOBIIIOE TTOIAIBIITIHA
iHTepeC 10 BUBUEHHS CTPYKTYPHHUX OCOOIMBOCTEH Op-
TaHiB Ta MPOIIECIB, SAKi BiTOYBAIOTHCS Y OPTaHiB i€l CH-
ctemu [3, 7]. B cyyacHOMy MeAWYHOMY HayKOBOMY
CBITI BEJMKHUI IHTEpEC BHKIHKAE MPOOJIEMa MOpa3Ku
OpTraHiB penpoAyKTHBHOI CHCTEMH BHACIIJIOK IepeHe-
CeHol HMMM TiNokKcii, rineprepmii Ta iH. JlocmimkeHns
MOKa3aiy, 10 yJIbTPacTPYKTypHI 3MiHHM B NapeHXimi
CIM’SHUX ITyXHpIIB CTaTEeBO3PUIMX LIypiB Biapasy Ii-
CJIs 3aKiHYCHHS BIIMBY XPOHIYHOI TinepTepmii mposiB-
JSIOTHCS MMOPYIICHHSIM HUTICHOCTI MeMOpaH emiTeria-
mpHEX KIiTHH. [I7a3matndai MeMOpaHU BTpavyaroTh
CTPYKTYPOBAHICTh, HE MOKJIMBO PO3PI3HUTH 1X JBOILA-
poBicTh. 3 omHOTO OOKY, BOHM PO3MIMPEHi, 3 iHIIIOTO —

B Pe3yJIbTaTi pO3MHUTOCTI OPYIIYETHCS YITKICTH MEM-
Opanu. [TopyieHi MKKIITHHHI KOHTaKTH, IO MOXE
OyTH MPUYMHOIO OPYIIEHb PEHPOYKTUBHOT (PyHKIIII.
TakuM 4MHOM, came TOMY JIOCIIDKEHHS MopdoreHesy
CIM’SIHUX ITyXHPIIIB Ta 3MiH IX 3MiH Y LIypiB IIPH TIOPY-
LIEHHI KPOBOOOITY CEUOCTaTEeBOI CUCTEMH € BaXKJIMBUM
Ta aKTyaJbHUM IMHUTAHHS Cy4aCHOI METUIIMHH.

MeTa nociixkeHHs: BCTaHOBUTH MiKPOCKOTIIUHI
3MiHH Y IMyHOTICTOXIMIYHHX MapKepiB CIM'SHUX ITyXH-
PIIB y IIypiB 3a JOITOMOTOIO aHTUTEHIB Mpotidepartii,
CYyIMHHOTO CHAOTENII0 31 crerudigHIMu MapKepaMu
Ki-67, CD34. BukopucTaHHs iMyHOTiCTOXIMIYHHAX Ma-
PKepiB Ta cUCTeM Bi3yaizamii y 3B 3Ky 3 IX BUCOKOIO
YyTIUBICTIO Ta iIHPOPMATHBHICTIO TO3BOJISIE HA KITITHH-
HOMY Ta TKaHHHHOMY PIBHSX KUIBKICHO OILIHIOBATH
NpOLIeCH KIITUHHOI mpoutidepaii, TudepeHIitoBaH s
Ta 0COOIMBOCTI KpOBOOOIrY. MU IpOBOIMIM aHATI3 Ha-
KOITMYEHHsI IMyHOTICTOXIMIYHMX MapKepiB sIK 10 TaK i
ITCIIsl eKCIIEPHMEHTY TakK, 110 Jajl0 MOXKIMBICTb CITiBC-
TaBUTH PE3YJIBTATH JJIsl BU3HAYCHHS HACIIJKIB HalOi-
JBIIOTO BIUIMBY NOPYIIEHb KPOBOOOIry 3a yMOB KOM-
MIeHcalii Ta JeKOMITeHCaii 3 Pi3HIM TEPMiHOM EKCIIO-
3uii.
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B po6oTi BHKOPHCTOBYBaIM HACTYIHI MapKepH:
CD-34 - nurocrerudiyauii MapKep eHa0TeNni0. Buko-
PHCTaHHS caMe LIbOTO MapKepy Jajlo MOXKJIMBICTh BH-
3HAQUYUTH CYJHMH CIM'SHUX IyXUPLIB; SIEpHUNA MapKep
Ki-67 — mapkep mpodidepariii, BiH J03BOJISIE€ MO3HA-
YUTH BCi KIIITHHH, IO 3HAXOASTHCS HA Pi3HHUX CTAIIsAX
MmiTo3y. Bei iMyHOricTOXiMIYHI peakiii MpoBOAMIN Ha
napadiHOBHX 3pi3ax CIM'SHHUX ITyXHPIIB LIypa, MOYH-
Hatoun 3 7-i Ta 20-1 100U micist eKCIIepUMEHTY.

Marepian i meroau: OG’€KTOM JOCTiIKEHHS
CTaJI CiM’AHI MyXHPI TaOOPaTOPHUX CTATEBO3PLIMX
urypiB. Y mociipkeHHi Oyio 3afisai 65 tBapunHu. [lin
yac poOOTH 3 EKCIEePHUMEHTAILHUMHU TBapUHAMHU J10-
TpUMYBaUCs 010€THKH 3Ti/IHO 3 TIOJIOKEHHIM «EBpO-
neichKoi KOHBEHMIT 13 3aXMCTy XpeOEeTHUX TBapHH, SIKi
BUKOPHCTOBYIOTBCSI B €KCIIEPUMEHTAIBHUX Ta 1HIIMX
HaykoBuX 1usix» (CtpacOypr, 1987).

KinmpkicHMIA po3moia eKCIiepuMeHTaIhbHAX TBAPHUH N0 Tpymnax (n)

Hasga excnepume- (Hlé(c);l;g ;))JII(I;H MOI[CJ'IIO}BaHHH MO,HeJ'IIOB.aHHSI PeMgueHmBgHHﬁ PeM.OI[eJ'HOBa.HHSI
HTAJIbHUX omepanis) 7 nHiB 20 nHiB micag 7 mio micisg 20 mio
Rids I'pyna 1 I'pyna 2 I'pyna 3 I'pyna 4 I'pyna 5
KiabkicTb 00’€KTIiB 5 20 20 20 20
y rpynax:: = = = = =

llypis Oymo mpoomepoBaHo 3a mepiog 2017 —
2019 poku. Criocib MOJIE/IIOBaHHS MOPYIIEHb KPOBO-
00iry 37iliCHIOBaJIM HACTYIHUM 4YMHOM. ExcriepumeHn-
TTBHUX MIypiB MiCAS TPEMHIUKAI] BBOIUIN Y
TIOTICHTAJIOBHUI HAPKO3 IIIIXOM BHYTPIIIHBOOPIOIINH-
HOTO BBeIeHHS 2-2,5 % po34nHy TiONeHTaTy HaTpilo i3
po3paxyHKy 7-10 mr/kr macu. TBapuHi B TOJIOKEHHI Ha
CIIMHI 3 JOTPUMAHHSAM TPABWJI ACENTHKH 1 aHTHCEI-
THKH TIPOBOAWIIM HIDKHIO JlanapoTtomito. [Ticis mporo
BUIUISUIN CIM'IHUH KaHATHK 1 HA HHOT'O OJISITAIH IT0300-
BXKHBO po3pi3zaHuii kKarerep JoBxkuHOIO 0,5-1 cM, Ha Ka-
TeTep HAKJIAJAIoTh JIIraTypy, MICIA 90T0 CiM STHHHA Ka-
HATUK 3aHYpIOBAJIM B YEPEBHY MMOPOXHUHY, PaHy IO-
[IapOBO  BIIMBAJIM. BUKOPHCTaHHS  IO3I0BXHBO
po3pizaHoro karerepa nopxuHO 0,5-1 ¢, 103BOJISIO
0111 00epesKHilIe, T030BaHO MEPEB'sI3yBaTH CIM'THUH
KaHaTUK JUIs MOJICNIOBAHHS PI3HUX CTYIEHIB IIOpY-
IeHb KpoBooOiry. Haxmaganus niraTypu Ha KaTterep
JIO3BOJISUTO TIPOBOJUTH PEMOJICIIOBAHHS TOPYIIEHb
KpOBOOOITy B IEBHUH Yac, IUIIXOM 3HSTTS JIIraTypH He
TIOIITKOKYIOUH CiM’STHUH KaHATHK TBapUHH.

VY rpym 2 uwepe3 7 mib mOcHimKyrooTh oOuaBa
CiM’sHI TyXupmi. Y TpeTii TpyImi OIypiB BUBOIWIH 3
ekcriepuMenTy Ha 20 100y .

Jlyis peMoeTtoBaHHs, IMi/] TIOTICHTAJIOBUM HapKO-
30M BUKOHYIOTh HU)KHIO CEPEIMHHY JIalapoTOMito, 3Hi-
MaloTh JIraTypy Ta TPYOKy KaTeTepa, 3aJlhIIaroud
ciM’siHUH KaHATHK Oe3 ymkomxkenb. [llypiB BUBOMIH
3 eKcriepuMeHTy uepe3 7 ai6. I'pyna wotupwm i m'sTh.
OTpumaHO NaTeHT Ha KOopucHY MoaenbNe 127287 Vk-
paina, MIIK G09B23/28.3asBn. 19.02.18; omy6m.
25.07.18, brom. Ne 14.

O3Hak# EeKCHEePUMEHTAIBHOTO MOPYLICHHS Kpo-
B0OOIry BimMidammcs Bxke Ha 2 1o0y. BisyansHo croc-
Tepiranocs 301TBIIIEHHS PO3MipiB si€UKa, TI0SBa BapiKoO-
3HO PO3MIMPEHHX BEH S€YKA Ta CIM'SHOTO KAaHATHKA, SKi
JOCTIKYBaIM MaNbIIaTOPHO, MOTIM MIKPOCKOIIYHO.
OcTaHHI METOAMKH 3aCTOCOBYBAJIM MEPEBAYKHO MICIIS
eBTaHa3il JAociinHOi TBapuHU. B pesynbrari HaOpsky

HacTaBaJio 30UIbIIEHHS 00'eMy sieuKa Ta CiM’SIHUX ITy-
xupIiB. JlocmipKkyBaiu oOuBa S€UKa 1 CIM’sIHI TTyXH-
pui Merogamu Mop(hoMeTpii Ta CBITIIOBOT MIKpOCKOTIii
3pi3iB, 3a0apBIICHIX TEMOTOKCIIIH - €031HOM Ta MPOBO-
JIITH IMYHOTICTOXIMIUHE JTOCHI/PKEHHS 3 BUKOPUCTaH-
HSIM MapKepiB COCYIUCTOTO €HJIOTENII0 Ta mpoJtidepa-
THUBHOI aKTUBHOCTI.

PesyabTaT gocjaigkeHHs Ta iX 00roBOpeHHS:
Bceroro y excriepumenti Opano ygacts 65 mrypis. Oc-
HOBHOIO TCHICHIIIEIO 3MiH 3 OOKY CiM'SHUX IMyXHPIIiB
OyJI0 pO3IMIMPEHHS CYAHH Ta MIPOIECH aHTiOTeHe3Y, SKi
CIIOCTEPIrauch y eKCIIepUMEHTAIbHUX IIypiB BiIHO-
CHO TEepMiHY 3HAaXOJKEHHS y eKcriepuMeHTi. [Ipsmuit
BIUIUB TIOPYLIEHHS KPOBOOOITY y CIM'SIHUX ITyXHPIISIX
LIypiB PENPOSYKTHBHOI CUCTEMH BUSIBIISIBCS Y OPMY-
BaHHI 3MiHi TOBIIIMHU CTIHOK CIM'SIHUX IyXHPI[iB BHA-
CIIZIOK IPUTHiYeHHs a00 MOCHIICHHS KJIITHHHOI POoTi-
¢eparii.

BukopuctaHHs IMYHOTICTOXIMIYHOTO MapKepy
CD-34, 1110 € MapKepoM CyJMHOTO €H/I0TEIIIO0 a0 MO-
JKJIMBICTH BU3HAYHATH OCHOBHI €TaIly aHTioreHe3y. Mu
CIIOCTEpiragy BUPAXCHO HEPiBHOMipHE HAKOMYCHHS
MapKepy y pIi3HUX OiMSHKaX CIM'SHUX IyXHPIIB Ta
HOro CYJIMH B HOPMI Ta MICIIsl BIUTUBY MOPYIIEHb KPO-
BOOOITY.

Sk i ciin Oyno odikyBaTH, y HOpMi Haii0inbIa Ki-
npKicTh Mapkepy CD - 34 cioctepiranach 3BiCHO y CTi-
HKaxX CyIWH CIM'IHMX IyxupuiB. Haiibinemoro cry-
MeHI0 Au(EepeHIiOBaHHS CATalOTh CYJIUHH Y CTIHIIL,
0cO0JIMBO Y BOPCHHAX CIM'STHUX ITyXHPIIB Y IIypiB ITi-
CJISI eKCIIEPUMEHTY 3 €KCIIO3II€r0 7-Mu 1i0, SIKUA Ha
BIIMIHY BiJ{ CYIWH CIM'SHUX IyXupmiB micus 20 - i
I00M eKCIIEpUMEHTY, HAKOMUYY€E i MapKep 3HAYHO
MEHBIIIE, IO CBIAYUTH NP0 aKTHBHICTH AHTIOTCHE3Y Y
TUITHKAX CIM'SHUX IyXHPIIB SIK KOMIIEHCATOpHA Iis-
JILHICTh B YMOBaX €KCIIEPUMEHTY 7-1 100U Ta ieKoMIIe-
HcaTopHy miciisi ekcriepumenTy 20 - 1 7o6u, mo i miar-
BEP/XKCHO  IMYHOTICTOXIMIYHUMHU  JTOCIIDKCHHSIMHU
(puc.1).



POLISH JOURNAL OF SCIENCE Ne 28 2020

,0

T d B ) |
¢ ‘;4‘5—

e

T

«

N e ads?

: .z:/.»,

<— y

Puc. 1.Cyounu cminku cim'sinozo nyxupys nicis 6naugy nopyuieHs kpogoobizy. Kopuunesum xonbopom (naxonu-
yennam mapkepy CD - 34) sabapeneno endomeniti cyoun nicas 7-i 006u excnepumenmy. 30invuwenns: A - 00.10,
ok. 8. b - 06. 40, oxk. 4.

Binbm iHTEHCHMBHUN a00 MEHII IHTEHCHBHUK
OKpac CyJHH JIMIIE TOBOPHUTH PO CTYIIHb qudepeHili-
IOBAaHHS CTIHKU JaHOI CyIuHH. BUKOpPHCTaHHS Map-
kepy CD - 34 mokasano, 1o nopyueHHs: KpoBoooOiry,
TOX TIOKCII0, OKPEMHUX AUISTHOK CiM'STHUX ITyXHUPIIiB HE
TIIBKH MIIBUNIYE KiTBKICTh KPOBOHOCHUX CYMH, aJe i
TPU3BOJUTE JI0 JTU(epeHITIOBaHHS CTiHOK cynuH. Ta-

KM YHHOM, HaWOUIBII CTpiMKe 30LTBIICHHS IOKa3-
HUKa BITHOCHOTO 00’ €My €HJOTEIIi0 B AUITHKAX CiM's-
HUX MYXHPLIB HIypa HAMHU CIIOCTEPIraioch B yMOBax
eKCIIepUMEHTY micist 7 -1 oOH, 110 OIiHIOBABCS 32 Ha-
konuueHHsM Mapkepy CD-34, Ta 3MEHIIEHHS I[OTO
MOKa3HUKa Yy CTIHII CIM'SHUX myxupuiB micist 20- i
100U ekcriepuMeHTy (puc.2).
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Puc. 2. Cyounu cminxu cim'anoz2o nyxupys nicis eniugy 7-mwu 0i6 eKCnepumeHmy. Kopuweeww KObOpoM (Hako-
nuuenuam mapxepy CD - 34) sabapeneno enoomeniil cyoun nicisa 7-i 0oou excnepumenmy. 36invuenns: A, b -
00. 40, ok. 4 (30inbweni ppaemenmu puc.l -b, sxi exazani cmpirkamu).

Tlopsin 3 301MBIICHHSM KUTBKOCTI HAKOIHYCHHS
mapkepy CD-34 y ninsHkax cyIuH CiM'SHUX TyXUPLIB
micist 7-0i 00K eKCHeprMEHTY Ta 3MEHIIEHHSIM Kijlb-
KOCTI HaKOTIMYEHHsI MapKepy, sika Oyia BUKJINKaHA y
eKCIIepUMeHTaNIBHIN Tpymi, micns 20 - T 1o0u ekcniepu-
MEHTY MU CHIOCTEpIrajii B HalllMX AOCIIDKEHHIX HEO-
HO3HAYHE pPO3MIIIEHHS NpoiidepaTHBHUX IEHTPIB.
SAnepunit mapkep Ki-67 3abapBiroBaB siapa KIIITHH, IO
3HAXOIAIThCA Ha PI3HUX (pa3axX MiTO3y Y KOPHUHEBHA
Koutip. MiTOTHYHUH iHAEKC CTIHKU CIM'STHUX IyXHPIIB
OyB MiJBHILECHUI sIK MICIS TINOKCIT, sika OyJa BUKIIH-
KaHa y eKCIIEpHMEHTI MOPYIICHHAM KpOBOOOIry, ame
JIOKaNi3alisi KIITHH, 10 NOAUISFOTHCS CYTTEBO BiJpi3-
HSJIaCh HABITh B paMKax EKCIEPUMEHTY Ta TepMiHy

excnoaiwii. st Oiblr 3arajabHOT XapakTepUCTHKH Tie-
peOiry TicTOreHeTHYHHUX MPOLECIB Y IUIaH1 HOPiBHSHHS
MU PO3IIISIANN MPOTiepaTHBHI 3MiHH, TOOTO CIIBBiI-
HOUIEHHSI KiJIBKOCTI KJITHH, IO PO3MHOXYIOTBCS I10
KOXKHOI TpyNH eKCIepUMEHTAIbHUX TBapuH. Pe3yib-
TaTH TIOKa3aj, IO NpoiidepaTHBHI 3MIHM MiCIA
BIUIUBY TiNOKCi{ B yMOBaxX HOPYIIEHHS KPOBOOOITY Bi-
TIPiI3HAIOTHCA 3 YMOB TEPMiHY €KCITO3HIIIT ¥ eKCIiepuMe-
HTaJIFHUX TBapUH BiTHOCHO HOpMi. JJocTOBipHO 301i1b-
IIYIOTECS KIIITHHU 3 TPoihepaTHBHOIO aKTHBHICTIO Y
CTIHLI CIM'SHMX MyXWPLIB y HIypiB micis 7-0i po0u
3HaXOMXKEHHS y EKCIEPHMEHTi, Ta 3HAYHO 3MEHIIY-
I0ThCS Y CTIHI CIM'SSHUX MyXHUPLIB y 1nypiB micis 20-
o1 1o6wu (puc.3).
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Puc. 3. Bopcunu cminku cim'snozo nyxupys (mapkep nponigpepayii — Ki-67). A - 06.10, ok.8. B - 36invwenuil

@paemenm puc.l - A. 06. 40, ok. 4. Cmpinkamu 6Ka3aHi Mimo3u 8 KIIMUHAX GOPCUH CIM STHUX NyXupyie.

[Ipu pemMonerOBaHHI TOPYIIEHs KPOBOOOITY CIIO-
cTepiranach cxoxa KapTuHa, Oinbna mpoideparnBHa
aKTUBHICTD IIPHU PEMO/ICTIOBaHHI Ha 7 100y, Ta mpuBa-
JIIOBaHHS JereHepaTHBHUX TpotieciB micust 20 mil.

BucHoBkH.

HepiBHOMipHICTh HakomudeHHs mapkepy CD —
34. TlpogeMoHCTpyBaia, M0 HAWOUIBIIOrO CTYIICHIO
JuQepeHIIifoBaHHS CATAIOTh CYANHH y CiM SHHX ITyXH-
pisix mrypiB Ha 7-1 nobu excriepumenTy. [lopymieHHs
KpOBOOOITY MCHS eKCIePUMEHTY 7-1 0OW ITiIBHUIILy€E
KIJIBKICTh KPOBOHOCHHX CYIIMH, TOMY SIK KiJIbKiCTh Ha-
KOMMYEHHS I[bOT0 MapKepy 3MEHIIYBaJIOCh y CiM’STHUX
MyXHUPIIX IIyPiB MICI eKCIIEPUMEHTY 3 €KCIIO3HUIII0
20-i no6wu. Iunexc npomideparii (Ki-67) cBiguars mpo
HalBHIYy aKTHBHICTh MOP(OTCHETHYHHX MEPETBOPSHB
B CTIHKaX CiM’SIHUX MYXHPIIB MICIs eKCIIEPUMEHTY 7-1
J00M 1 ICTOTHO BIAPI3HSIOTHCS B PI3HUX EKCIIEPUMEH-
TaJIbHUX Tpynax. PaHHS KOpEeKIlisl mopylleHb KpOBOO-
0iry BIUIMBA€E MO3UTUBHO Ha MOPQOJIOTIIO 1 pernapaTh-
BHI BJIACTUBOCTI B CiM’SIHUX IyXUPLSIX.

TakuM 4yWHOM, pe3yJbTaTH NPOBEAEHHX OCIi-
JUKEHb JTO3BOJIMUIM BHSIBUTH 3arajbHi 3aKOHOMIPHOCTI
3MiH B CTIHKaX CiM’SIHUX ITyXHMpPIIiB Y HOPMi Ta Mmicis Jii
MOPYIICHb KPOBOOOITyY, a TAKOX 3’ICyBaTH y4acTb OC-
HOBHHX TiICTOT€HETHYHHX TIPOIECIB Y ITypa y HOpMi Ta
B YMOBAaX EKCIICPHMEHTY.

IlepcnexkTuBM noAaJbLIWINX JOCTiAKeHb. [1eH-
Tr(IKaIlisA Ta XapaKTepUCTHKA (PAKTOPiB TPAHCKPHUTIIIIT,
SIKI PETYJIOIOTh €KCHPECiio TeHiB, BU3BAHUX PI3HAMH
¢dopmamu cTpeciB (TIMOKCisL, MOPYIIEHHS KPOBOOOITy
Ta iH.) IOBUHHI 3HAYHO CIPHUATH MOAAIBIIOMY PO3Y-
MIHHIO MeXaHi3My ctpec — peakuii. [Toganbii iMmyHo-
TiCTOXIMIYHI JOCIIKEHHS JIO3BOJISITh BUSBUTH MeXa-
HI3M BHHUKHEHHs MOPYIIEHb CIM’SHHUX ITyXHUPIB Ha
KJIITHHHOMY PiBHI 1, MOXIIMBO, BUKPHE IILIAX JI0 iX 3a-
noOiraHHsI.
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The article presents the results of a survey of adolescents regarding places of purchase and type of meat
consumed, as well as the results of a study to identify residues of antibiotics and hormones in popular types of
meat from organized urban markets. Practical recommendations for reducing the antibiotic content in meat are
suggested. Based on the results, it was proposed to introduce a tests for the presence of residues of antibiotics and
hormones in popular meats in laboratories of organized city markets.

Keywords: antibiotics, hormonal drugs, meat, adolescent food security, high-quality reaction.

Food safety and quality are important issues for
our health. One of the main foods is animal products.
Hormones and antibiotics are widely used in modern
animal husbandry for various purposes. As a result,
meat that reaches the consumer may contain residues of
these drugs, which, if taken regularly, pose a serious
threat to human health [1]. The developing organism
has the greatest risk of negative effects of various
biologically active substances. The problem of the
presence of antibiotic residues in food, including their
impact on human health and the environment, is
attracting much attention around the world [2].

The aim of this study was to identify popular
types of meat, places to buy them and adolescents'
awareness of healthy eating; to investigate the content
of residues of hormonal drugs and antibiotics in meat
from organized urban markets; justify the need to
monitor meat from organized urban markets for
antibiotic and hormone residues as a guarantee of a
healthy diet.

Tasks of scientific research: To study modern
literary materials on this topic. Conduct a survey of
high school students. Carry out a qualitative analysis of
the content of hormones in meat. Carry out a qualitative
analysis of the content of antibiotics in meat. Draw
conclusions about the safety of meat consumed.

Object of research.The most common types of
meat according to the survey: pork, chicken, veal,
rabbit, purchased at organized city markets.

Subject of research.The content of antibiotics
and hormonal drugs in the most common types of meat
in the diet of students.

Materials and methods. Questioning, pharmaco-
logical (State Pharmacopoeia of Ukraine), statistical.
The experimental part of the work was performed in the
laboratories of Bukovynian State Medical University
and Bogomolets National Medical University. A con-
centrate-extract from meats was used for the study,
which was prepared for each sample separately.The re-
sulting extract was filtered. The filtrate was used to per-
form qualitative reactions.

Results and discussion. A survey of adolescents
11-17 year-olds was conducted to determine popular
types of meat, where to buy them, and adolescents'
awareness of healthy eating. A total of 286 respondents.
According to the results of the survey, adolescents most
often eat pork — 47% (Fig. 1); the majority of students
(62%) know about the importance of animal protein for
the healthy development of adolescents, 45% buy meat
mainly in the markets (Fig. 2). 53% of respondents are
not aware of the presence of antibiotics and hormones
in the meat they bought; 61% of respondents are aware
of the dangers of these substances for the human body.
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Fig. 1 Meat which includes in the diet of adolescents

Fig. 2 Outlets where usually purchase meat

According to a survey, 79% of meat in the diet of
adolescents is pork and chicken. This result of the sur-
vey prompted us to investigate the content of antibiotics
and hormones primarily in pork and chicken from or-
ganized markets.

Hormones and antibiotics are chemical com-
pounds that have certain chemical functional groups,
each of which can be determined by an appropriate
qualitative reaction. Due to the fact that amino acids,
which are part of animal protein, have identical func-
tional groups with hormones and antibiotics, they were
denatured. Natural hormones undergo chemical trans-
formations in living organisms and cannot be detected
in their normal form [4].

It should be noted that in the studied samples the
initial concentration is much lower than the concentra-
tion of these substances in animals. For each of the

qualitative reactions there is such a thing as a "sensitiv-
ity threshold", which directly depends on the concen-
tration of the substance being determined.

23 samples of popular meats from organized urban
markets were examined for the presence of residues of
hormonal drugs and antibiotics using standard qualita-
tive reactions. 6 qualitative reactions for the detection
of steroid hormones and 13 qualitative reactions for the
detection of antibiotics were performed with each sam-
ple. A total of 437 quality tests were performed [3].

The results of a study of popular types of meat for
hormone residues showed that 78% of the samples con-
tained residues of synthetic hormones. And only 22%
of the samples (chicken, rabbit and veal) assumed not
to contain synthetic hormones, see Table 1.

Table 1
The results of a study of the presence of hormonal drugs in meat
Chicken Pork Veal Rabbit | Ne sa
12345671234567812345612greac
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Positive (+) analytical effect from six standard
reactions used gave I, Il1, IV reactions, respectively, on
the steroid cycle and on estrane derivatives in 44% of
samples; for the presence of a hydroxy group in the
steroid cycle — 22% of the samples [3].

Based on these data, it can be assumed that meat
samples contain estrogen residues that can adversely
affect the sexual development of adolescents, be the
cause of obesity in children [5]. It should be noted that
residues of hormonal drugs were found in 100% of pork
samples; 71% — chicken; 67% — veal. And only rabbit
samples did not contain hormones.

The results of a study of popular types of meat for
residues of antibacterial drugs showed that 91% of the

samples were contaminated. 9% of the samples give a
negative analytical effect , it can be assumed that such
samples of the studied meat as rabbit and chicken did
not contain antibiotics.

Qualitative analysis was performed taking into
account the chemical classification of antibiotics.
Determined the presence of tetracyclines, reactions I,
I1, I11; aromatic antibiotics — IV, V, VI, penicillin— VII;
cephalosporins — VI1II; streptomycin — IX, X, XI, XII;
aminoglycosides — XIII. Of the 13 standard reactions
used, a positive (+) analytical effect was given: 1 and 2
for Tetracyclines; 4, 11,13 for Aromatic antibiotics;
Streptomycins; Aminoglycosides, respectively, see Ta-
ble 2.

Table 2
The results of a study of the presence of antibacterial drugs in meat
Chicken Pork Veal Rabbit | Ne sa
112(3|4|5|/6|7|1|2|3|4|5|6|7|8|1|2|3|4|5|6]| 1|2 . reac
T T e e I e O e I I T A S (N S I I B IS - - I
+l+ - -|-1-1--|-1+|-1-1-/-/-|1-1+|+]-/|-/1-/|%+ - 11
+ |+ |+ -|-|-1]-]%+ - + | -+ |+ -|-]+]|+ - - v
+ | - -] -]--]-|+|+|+|+[+|+|+|+]|-|-]-|+|+]+] - - X1
E o I e O T T - N T i A O IO I I O I (> - X111
111
NEGATIVE ANALYTICAL EFFECT V-X
Xl

A study of popular types of meat on antibiotic
residues showed that 74% of aminoglycosides, 52% of
streptomycins, 48% of tetracyclines and 39% of
aromatic antibiotics were present in meat. In 65% of the
samples were found more than one class of antibiotics.
It can be assumed that antibiotics, aminoglycosides and
streptomycins can enter the body of a teenager along
with meat. This fact may need to be considered when
prescribing  antibacterial therapy to patients.
Streptomycin and aminoglycosides are also considered
to be the strongest allergens. Streptomycin and
tetracycline affect pregnant women as teratogens.
Levomitsetyn provokes aplastic anemia, which can
develop into leukemia [6-8].

It was also found that: 100% of samples of pork
and veal, 84% of chicken, 50% of rabbit contained
residues of antibiotics. Interestingly, some chicken
samples did not contain antibiotic residues, and some
had 4 different classes. This may mean that the content
of harmful substances in meat does not depend on its
type. For a safe diet, you can only rely on the authority
of the manufacturer and the laboratory test reports of
meat products.

According to the World Health Organization,
passive consumption of antibiotics can form resistant
microorganisms. Antibiotics, which are given to farm
animals to treat infection, prevent, and improve growth,
enter the gut, where drug-resistant bacteria continue to
develop. Antibiotic resistance bacteria enter humans
through food, the environment (water, soil, air) or
through direct human contact with animals, which leads
to their free spread among the population. Thus, the
resistance of microorganisms to antibiotics threatens

the effective prevention and treatment of any infection
[6, 8].

The available material encouraged us to
summarize information from the literature and offer
practical recommendations for reducing the amount of
antibiotics in meat.

Buy meat from reputable sellers and private
producers who meet sanitary standards for the safety of
their products. Require laboratory meat test reports.
Soak the meat in salted water for several hours before
cooking (minimum time is 15 minutes). Highlight the
skin. Boil the meat for 20-30 minutes and drain the
broth (70% of harmful substances remain in the liquid).
Bake meat at a temperature of 130°C (helps to destroy
antibiotics). Minimize the consumption of offal
(kidneys, liver). Freezing meat reduces the content of
antibiotics by 20-25%. Do not buy products with a long
shelf life.

Conclusions. Pork and chicken make up 79% of
the total meat diet of adolescents surveyed. 44% of
consumers buy meat in organized markets in the city.
78% of the tested meat samples are contaminated with
hormonal residues. 91% of the tested meat samples
were contaminated with antibacterial residues. 100% of
the tested pork samples contain residues of hormonal
and antibacterial drugs; 71% and 86% of chicken
contain residues of synthetic hormones and antibiotics,
respectively; 9% of the studied meat (chicken, rabbit)
does not contain any residues of antibacterial or
hormonal drugs. Together with meat, steroid hormones
and antibiotics of the aminoglycoside group and
streptomycin can enter the adolescent's body. The
content of harmful substances in meat does not depend
on its type, it is necessary to focus on the authority of
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the manufacturer and the protocols of laboratory tests
of meat products. Laboratory monitoring of antibiotics
and synthetic hormones in meat in organized urban
markets is recommended as a guarantee of safe and
healthy nutrition.

The results of this study opened a wide range of
issues that need further study.
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THE CHOICE OF TACTICS OF SURGICAL INTERVENTION FOR NODULAR EUTHYROID
GOITER
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Omnpenenenne o0beMa PE3EKIUU IUTOBUIHON KeJIe3bl PH y3JI0BOM DYTHPEOUIHOM 300€ MMEIOT BaXKHOE
MPOTHOCTHYECKOE 3HAUEHHE JUIsl KauecTBa )KU3HH ollepupyeMoro. B pesynbprare cieuudukn GpyHKINOHUPOBAHUS
HIMTOBUIHOM JKeJIe3bl B LIEJIOM M B OT/ICJIBHO B3SITOM Clly4ae, MPO(HIaKTUKN OCIIOKHEHUH BO BpeMsl ONeparui 1
B [10CJICONEPALIMOHHOM IIEPUO/IE, K OIPE/INICHII0 00beMa ONepaluy claeayeT NOAXOAUTh HHAUBHIYAIbHO.

Abstract

Assessment of the volume of thyroid resection in case of nodular euthyroid goiter has an important prognostic
value for the quality of life of the patient. Considering special functions of the thyroid gland, the prevention of
complications during operations and in the postoperative period, the determination of the volume of operation

should be approached individually.

KiroueBble c10Ba: Y31I0BOH 300, pe3eKIUs IIUTOBUIHON JKeIe3bl, THPEOUIIKTOMHUS, KCTpadacunaisHas

PE3EKIHsI IUTOBHUIHOM JKeJIe€3bI, THPEOIOIOTHSI.

Keywords: Nodular goiter, thyroid resection, thyroidectomy, extrafascial thyroid resection, thyroidology.

Jlo HacTOSIIEr0 BPEMEHH B OTHOIICHHUU O0BeMa
OIEPAaTUBHBIX BMEIIATEIBCTB P MHOTOY3JI0BOM 300¢
CYILECTBYIOT pasHorjacus. IIpuBepiKeHLbl pe3eKLnu
OIHOM UK 00euX J0JeH IUTOBUIHOM JKeJIe3bl, B 3aBU-
CHUMOCTH OT JIOKQJIM3AI[UH Y3JIOBBIX M3MEHEHHH, 000C-
HOBBIBAIOT CBOIO TAKTHKY, B OCHOBHOM, OITACEHUEM TI0-
BPEKICHUS BO3BPATHBIX HEPBOB M OKOJIOIIUTOBHIHBIX
JKelle3 M CTPEMIICHHEM COXPaHUTh HEM3MEHEHHYIO
(hYHKIIMOHHMPYIOUTYI0 TApeHXuMy opraHa. B Toxe
BpeMs psiJi aBTOPOB HACTaWBaeT Ha dKCTpadaciyuaib-

HBIX BMEIIATEIbCTBAX, HAMPABIICHHBIX HA MMOJTHOE Y/a-
JICHHE JTOJIM WA BCEH IMTOBUIHON Keje3bl, obecIie-
YHBasi TEM CaMBIM PaJHKAIEHOCTh OTICPAIIHH.

Henb: ObocHOBaHKE 00BEMA OTICPAITIH TIPH y3II0-
BBIX ()OPMax HETOKCHIECCKOTO 300a Ha OCHOBE aHAIIN3a
YaCTOTHI IMOCIIEONIEPATHOHHBIX OCIIOKHEHUN TPH paz-
JUYHBIX BHIAX BMEIIATEIHCTB.

Meronpl: Hamu mnpoBeneH peTpOCHEKTUBHBIN
aHaJIN3 pe3yIbTaTOB XUPYPrUIecKoro edenus 216 ma-
LUEHTOB C y3J10BbIMU (popmamu 300a. M3 uccrnenoBa-
HUS UCKITIOYCHBI O0JIbHBIC, Y KOTOPBIX BBISIBIEHBI 3J10-
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Ka4eCTBEHHBIE HOBOOOpPA30BaHMsA ILIUTOBUAHOW IXKe-
7e3sl. 72 manueHTa mepeHecnu cybdacruansHble pe-
3ekiuH, B 11 HaOMONEHUSIX — OJHON JOJIM B CBSA3U C
OJTHOCTOPOHHHM TOpakeHHeM H y 61 GoJbHOrO — Cy0-
TOTAJIbHBIC PE3CKIUU O00CHX OJIeH NIMTOBHIHON Ke-
ne3bl, 144 GONBHBIM BBIOJIHHUIN SKCTpadacraibHbe
olepalMyd Ha LIUTOBUIHOW »kene3e, 25 manueHtam
BMEIIATENBECTBO IPOBEAECHO B 00beMe TeMUTHPEOHIIK-
TOMUH ¥ YAAJEHUS TepelIeiika IMUTOBUIHOM JKee3bl,
ocTabHEIM 119 GOJTBHBIM MPOBENH SKCTHPHALIUIO IIH-
TOBHIHOMN >KEJIE3bI.

PesynpraThl: B rpymnme nanueHToB, NEpeHECIINX
cyOdacunanbHbIe Pe3eKINH IUTOBUIHOH JKeNe3bl, y 3
605bHBIX (4,17%) HaOMIOATN KIMHUKO-JIAPUHTOCKO-
MHYECKYIO KapTHHY IOBPEXICHUSI HUKHUX TOPTAaHHBIX
HEPBOB: B 2 ClIydasx BO3HHK OJHOCTOPOHHUII U B OI-
HOM — IBYXCTOPOHHUI1 ape3bl ropTaHy; B 2 HaOmoe-
HUSIX TEYEHHE MOCICONEPAIOHHOIO MEPHOAA OCIIOXK-
HWIOCH IOCTOSTHHOHW (opMoli rumomapatipeosa (2,
78%); my 10 6ompHBIX ( 13,9%) B cpoku oT 2 110 6 Me-
CSIIIEB T10 PE3yJIbTaTaM KOHTPOJIBHBIX yIBTPAa3BYKOBBIX
HCCIIeI0BaHUN 3a()MKCUPOBAHBI PELUINBEI (MHOTO)Y3-
JIOBOTO 300a.

Cpenu manueHToB, OTIEPUPOBAHHBIX 110 SKCTpada-
CIIMAJIEHON METOMUKE C BBIJICICHHEM BO3BPATHBIX HeE-
PBOB M OKOJIOIIMTOBHUIHBIX JKeJle3, Mape3bl TOpTaHU
npou3onu y 4 601bHbIX (2,78%), OAMH U3 KOTOPBIX
okazajcs NByXxcTopoHHUM. [locTostHHBIX (opM mocie-
OIEePallMOHHOr0 TUIONApaTUpeo3a U PeluauBa y3Jo-
BOro 300a B aHAJOTMYHBIE BBIIIEONMCAHHBIE CPOKH
HaOMI0IeHNsI He OBUTO BBISIBIIEHO.

CyTouHas 103a THPEOUAHBIX TOPMOHOB C LIENBIO
MPOBEACHUS 3aMECTUTEIbHON TEpamuy MOCHE OJHO-
CTOPOHHHX U JABYCTOPOHHHX BMEIIATEIHCTB, COOTBET-
CTBEHHO, JOCTOBEPHO HE OTIIMYAJIaCh B 00EHX IPyIIax
MCCIIEIOBAaHHBIX HAOMIONCHNUI.

BriBogpbl. IIpu cpaBHUTENBHON XapaKTEPUCTUKE
CIIydaeB BO3MOXXHOTO Pa3BHUTHS MOCIEONEPALNOHHBIX
OCJIOKHEHHUH B BHJIE THITONApaTHPE03a U periInBa y3-
JIOBOTO 300a IMOCNe OJHOCTOPOHHUX U JIBYCTOPOHHUX
9KCcTpadacranbHbIX WM CcyO(dacuuaibHBIX BMella-

TEJIBCTB MPH (MHOTO)Yy3JI0BOM 300€ TOCTOBEPHO OTIIH-
ganmch, coorBeTctBeHHO 0%/2,7% u 0%/13,9% coot-
BETCTBEHHO.

IIpu cpaBHUTEINBHOM XapaKTEPUCTUKE CIIydacs
BO3MOXKHOTO DPa3BUTHS MOCJICONEPALIMOHHBIX OCIIOXK-
HEHUH B BUJIE OJHOCTOPOHHETO WJIN JIByXCTOPOHHETO
napes3a ropTaHy MOCie OJHOCTOPOHHUX M JIBYCTOPOH-
HUX 9KCTpadacuanbHBIX WM CyOdacraibHbIX BMe-
[IaTeNbCTB MPH (MHOTO)Y3JI0BOM 300€ TOCTOBEPHO HE
OTITUYAITHCE.

CyTo4Has1 1032 THPEOUAHBIX TOPMOHOB C IEITBIO
MIPOBEACHUS 3aMECTUTEIHHON TEepamuy IMOocie OJIIHO-
CTOPOHHHX H ABYCTOPOHHHX dKCTpadaciraabHbIX WIN
cyOdacuaibHbIX BMEIIATEIbCTB, COOTBETCTBEHHO,
JIOCTOBEPHO HE OTJINYANACh B 00SHX IPYIIIax HCCIIeI0-
BaHHBIX HAOJIIOICHHH.
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JIABEPHAS TEPAIINSA BUPYCHBIX TETATUTOB, CEPO3HBIX MEHUHI'UTOB, BUY - CTIIN 1
COoVID-19

Oscannuxos B.A.
Qusuro-mexnuueckui uncmumym um. A.@. Hogdge,
Canxm-Ilemepbype, Poccus,
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AHHOTAIUSA

Ovsyannikov V.
loffe Institute of physics and technology
Saint Petersburg, Russia

WHdexunonHple BUPYCHbIE 3200I€BaHNSI MOXHO JICYUTH C TOMOIIBIO CHEIHAIbHBIX BaKIIMH M MPENApaToB,
a TaKkXKe CIoCOOOM BOCCTaHOBIICHMS COOCTBEHHBIX 3aIUTHBIX CHCTEM OpraHm3Ma OOJBbHOTrO. Y 4eJoBeKa eCTb
cHCTEMa, KOTOpasi cama pacro3HaéT MHOPOAHBIE BUPYCHI, UX YHHUTOXKAET U BBIBOAUT U3 opranusma. [Ipu Bupyc-
HBIX 3a00JIeBaHIX €€ CIIOCOOHOCTH CHIIbHO yMeHbInatoTcs. [Ipemioxken cnocod BOCCTaHOBICHUS CBOMCTB ATOMN
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CHUCTEMBI C ITOMOIIBIO HEMHBA3UBHBIX JIA3€PHBIX TCPANICBTUYCCKUX BOSHCﬁCTBHﬁ Ha KPOBb 1 UMYHHOKOMIIETCHT-
HBIE 30HBI opraan3ma 6osnpHOr0. Co3ana crieraibHas JIa3epHas anmnaparypa ¥ IpoBeIeHBI pacuéThl KOIUYeCcTBa
JIA3ePHOM IHEPTHH, KOTOPYIO HEOOXOAUMO JTOCTABUTh J0 30H KOCTHOIO MO3ra, B KOTOPOM CO31ar0Tcs u nudde-
PEHIHMPYIOTCS JTUMQPOLUTHI, KOTOPbIE BHIIOIHSIOT 3Ty paboTy.

Ipemnoxxennsiii crocod nposeper B kinHukax C.-IletepOypra u Mockesl. C ero moMoInbo BI3I0PABIIU-
BaJIM O0JIbHBIE BUpYCHBIMU renatutamu B n C, cepoznsiMu MennHrutamMu 1 BUY nndumposannsie. OiHOBpe-
MCHHO IPU TAKHX JIA3€PHBIX BOSHeﬁCTBHHX MPOUCXOAUT HOpMaIrU3alus pa6OTBI aHTHOKCHI[aHTHOﬁ CHUCTCMBI,
HapylIeHHust paboThl KOTOPOi, NPUBOAAT K TpoMO00Opa3oBanuto. CHIKEHHE pHcKa 00pa3oBaHKs TPOMOOB — 3TO
IyTh K coXpaHeHuto xm3Hu 001pHbEIM COVID-19.

3a 30 netr mpuMeHeHus J1a3epHON Tepanuyu cBbimie 1000 manueHToB ¢ pa3sIHMYHBIMA 3a00JI€BaHUAMH MOY-
YHIIA TaKOE JIEYEeHHE U 03 HeXKenaTeNbHBIX IT0O0YHBIX HOCJ‘Ie,I[CTBPIfI.

K coxanenuto, cefigac 3TOT CIoco0 HE3aCIy)KEHHO 3a0BIT.

Ceituac npunsr myts 60ps0sl ¢ COVID-19 - ) 1ath BakiuHy.

Ho ecTb apyroii myTh Jie4eHUs] BUPYCHBIX 3a00JIeBaHUil, IPOBEPCHHBIH 1 HE UMEIONIUI TOO0YHBIX 3 (HeKkToB
— BOCCTAHOBJICHHEC CO6CTB€HHI)IX 3allIUTHBIX CUCTEM 0O0JILHOTO.

Abstract

Infectious viral diseases can be treated with special vaccines, as well as a way to restore the patient's own
protective systems. A person has a system that recognizes foreign viruses, destroys them and removes them from
the body — this is the phagocyte system. With viral diseases, its abilities are greatly reduced. A method for restoring
the properties of this system using non-invasive laser effects on the blood and immune-competent areas of the
patient is proposed. Special laser equipment was created and calculations were made of the amount of laser energy
that must be delivered to the areas of the bone marrow, where lymphocytes are created and differentiated, which

perform this work.

At the same time, the work of the antioxidant system is also normalized, which reduces the risk of thrombosis,

from which most patients with COVID-19 now die.

The proposed method has been tested in clinics in St. Petersburg and Moscow. With its help, the recovery of
patients with viral hepatitis (300 people) and meningitis (47 people) was faster, and HIV-infected patients (more
than 100 people) were saved without any vaccines. Over 30 years of its use, more than 1000 patients with various
diseases and without undesirable side effects have received treatment.

Unfortunately, this method is now unfairly forgotten.

Kirouessle ciioBa: koponasupyc, COVID-19 nazepnas Tepamnusi, JieueHHe, BOCCTAHOBJIEHHE (arouTapHON
Y aHTHOKCHIIAHTHOM CHCTEM, , MATPUYHBIC JIa3epHbIEC U3ITydaTeln, TPOMOBI.
Keywords: laser therapy, virus disease, coronavirus, COVID-19, restoration of properties phagocyte and

antioxidant systems, vascular thrombosis.

B 2019 rony B Knutae BO3HHKIIO 1 3aTeM pacIpo-
CTPAHUJIOCH IO BCEM CTpaHaMm Mupa 3aboJjieBaHue, Jie-
4yeHue KOToporo emié He HaiijieHo. OHO BbI3BIBACTCS
PHK — oBbIM kopoHaBupycoMm, Ha3BanbiM - COVID -
19.*

Koraa B Poccun nosiBuiicst BUpyc UMMyHOIeQH-
nura yenoseka (BUY), oT Hero Toxxe He OBLIO CPECTB
u cnoco6oB neyenus. I1o nmpocsbam Bpaueit B CaHKT-
[etepOypre ObUT CO3AaH M IPOBEPEH B KIMHUKAX CIIO-
€00 BOCCTaHOBJICHUS! COOCTBEHHBIX 3AIIUTHBIX CUCTEM
oprannzMa OOJIFHOTO, a UMEHHO, (paroruTapHOi cH-
CTEMBI YEJIOBEKA.

Ona cocrout U3 MUMQOUUTOB, KOTOPHIE PACIIO-
3HAOT MHOPOAHBIC BUPYCHI, BCTYIIAOT C HUMU B KOH-
TaKT, YHUUYTOXAOT UX W BBIBOJAT W3 OpraHU3Ma. Ho
BO3MOYKHOCTH 3TOM CHUCTEMBI OIrpaHUYCHBI U IIPU UH-
(heKIIMOHHBIX BUPYCHBIX 3a00JIEBAaHUSIX OHH CHIIBHO
ociabeBatoT. Korna 3amurHele ciocobHocTH daromm-
TapHOW CHUCTEMBI 3aKaHYHMBAIOTCS, M € HE MMOMOTaroT
M3BHE, YEJIOBEK IOTnoOaeT.

Bakiuna, BBeZiéHHas B OpraHu3M OOJIBHOTO, BBI-
3bIBaET 00pa30BaHNE HMYHHOTIOOYIMHOB — AaHTHTEI K
3TOMY BHPYCYy M BMECTE C OCTABIIMMHCS JHUMQOIH-
TaMH OHH, OOBIYHO, MOOCXKAAIOT 3a00JIeBaHUE.

WHOoponHbIE BUPYCHI B OPraHU3ME CHadaja BCTY-
narT B 60pb0y ¢ umponutamu. [TocreneHHO yMeHb-
IIAEeTCsl KOJIWYECTBO JTMM(OLUTOB U YHCIO BHPYCOB,
KOTOpBIE MOXKET YHHUYTOXHUTH onuH JuMdpouut. Ho ¢

IIOMOIIb JIA3€PHBIX TEPANEBTHUUYECKUX BO3ACHCTBUM
OTH XapaKTEPUCTUKU MOKHO BOCCTAHOBUTH U BEPHYTH
OOJIBHOTO K MPEXKHEH KU3HH.

Peub moiaéT 0 criocodbe BOCCTAHOBICHUH 3aIIHUT-
HBIX CHCTEM YeJOBEeKa OT BUPYCHBIX 3a00JieBaHUil Ha
OCHOBE JIa3epHBIX TEPANEBTUYECKUX BO3AeicTBHl. OH
coyeraercs ¢ papMaleBTUIECKUM JieueHHeM. [1]

B mocnenHee Bpems criocoObl 1a3epHON Tepanun
UCTIONB3YIOTCS TIPU JIeUeHUH 3aboneBaHuii ¢ addek-
TUBHOCTHIO B 2 — 5 pa3 Ooupieii, 4eM 3(PeKTHBHOCTD
(dapmaneBTHYECKOTO JieueHus. [2] OHU cTamu mpuMe-
HATBCS JaKe AT JICYEHHsS HEKOTOPBIX 3a00JeBaHUM,
KOTOpBIE CUHTAINCh HEM3ICUYUMbBIMHU, HANPUMEp, AJIS
JICUCHUSI JIYYCBBIX PEAKIHIA Y OHKOJOTHUYCCKUX 0OJIb-
HbIX, TTOJTyYaromuXx JIYy4YEBYIO TEPAITUIO, UJIN IJIA JICUC-
HUsI OOJIBHBIX caXxapHbIM quaderoM. st HUX Ja3epHas
Tepanus cTaja eJUHCTBEHHBIM CIIOCOOOM COXPaHEHHMS
*U3HM. [1, 3]

Y 310poBOTO YenoBeKa MpH IMOMAJAaHNH B Opra-
HHU3M MHOPOJIHBIX BUPYCOB B O0OpHOY C HUIMHU BCTYAIOT
YaCTHIBI KPOBH — JIMMQOIHTHI, HO He Bce. B mporecce
VHUUYTOXCHHAS BHUPYCOB ((parommro3e) ydacTBYeT
TobKO 60%- 65% oT Bcex muMdonnToB — 310 MM O-
Ut Xemmeps! 1 kmwuiepsl CD-4 u CD-8. Ux mponernt
Ha3bIBAeTCs (paronuTapHbBIM HHIEKCOM.

OHH 0aX01AT (C KPOBBIO) K YUACTKY C BHPYCaMH,
C MOMOIIBIO CBOMX PELENTOPOB PACIO3HAIOT BUPYCHI,
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YHHYTOXAIOT UX U MMMHUHUPYIOT U3 opranusma. [o-
3TOMY TIpH 3a00JIeBaHIH IPOLIEHT yYaCTBYIOIINX B (a-
TOIMTO3€ JUM(OLKUTOB YMEHbIIaeTcs. Tak, Mpu ypo-
TeHHOM cericrce (haroluTapHbId HHIIEKC CHIKAETCS JI0
30%, a mpu BUY undexiun — g0 38%. s kaxaoro
60JIbHOTO 3TO cHIDKeHne Oyzner cBo€. OHO ompenes-
€TCsI UCXOAHBIM COCTOSIHUEM KPOBETBOPHON CHCTEMBI
OospHOTO, cTaguel 3a0oJieBaHUs, a TaK)Ke aKTHBHO-
CTBIO JaHHOTO THIIA BUPYCOB.

VY 310poBOTO YenoBeKa KaKIbIH JUMQOIUT MO-
JKE€T YHUUTOXKUTh, B CpelHeM, 6,3 — 7,0 BUpycOB - 3Ta
BEJINYMHA Ha3bIBAETCsI (ParoUTapHOE YUCIIO.

CaoiicTBa camux TUM(OIMTOB B Iporecce 3a00-
JIEBaHUSA TOXKE U3MEHSIIOTCS — OHU MOTYT YHHUTOXHTb
MeHbIIIe BUPYCOB. Tak, MpU YPOr€HHOM CEICHCEe Ka-
JbIH TUMQOIMT TOTrJIoIaeT Toibpko 3,4 BUpyca, a npu
BUY - tonbko 3,8 Bupyca.

MBI 3HAJIH, YTO C TOMOIIBIO BO3ACHCTBHIA HHPpa-
KPacHBIM, HU3KOMHTEHCHBHBIM JIa3€PHBIM U3ITy4YCHHEM
¢ auHOW BomHBI 890 HM (WMH(DpakpacHBIN JHATIA30H)
WIH C THHOH BOJHEI 630 HM (KpacHBIN qUara3oH) Ha
JKMBbIE TKAHI MO>KHO HOPMaJIN30BaTh YHEPT€THUECKUI
IIUKJI KJIETOK 3THX TKaHEH, U, B Pe3yJIbTaTe, ICUUTh PAL
3aboneBanni. [4, 5] B mepByto odepenp, 3To ObLIH pa3-
JTUYHbIE KOJKHBIE 3a00JIEBaHMS, TaK Kak JIa3epHOE M3-
Jy4eHHe He IPOXOAUT IIyOOKO B )KUBBIE TKaHH. [6]

Ecnu nasepHble BO3JEHCTBHSA Ha JKHUBBIE TKaHU
MPOBOJSATCS BUIMMBIM HMJIM MH(PPAKPaCHBIM H3ITyde-
HHEM, TO OHO TIOTJIOIIAETCSl B OCHOBHOM, (pepMeHTamH,
Y4acTBYIOIMMH B SHEPT€TUUECKOM IHKJIE )KUBBIX KJIe-
TOK. [6] IIpy 00My4YeHHN KUBBIX KJIETOK TaKHM H3ITy-
YEHUEM TIPH CPAaBHHUTEIIFHO CIA0BIX MHTEHCHUBHOCTSIX,
HE NPOMCXOJUT UX pa3pymieHus. DepMEHT MOXKET MO-
TJIOIIATh HEPTHIO, TOIBKO €CIIM OH B HEHl HyXXIaeTcs,
HarpuMep, AJIsl BOCCTAHOBJIEHUSI CBOMX CIIOCOOHOCTEH,
yTpaueHHBIX u3-3a 3aboneBanms. KommdecTBo 3ToOM
9HepruM (KBaHT JHEPruu) OyHeT ONpenelsThCsl ero
SHEPreTHYECKUMHU YPOBHIMHU U KBAHTaMU YHEPTUH, KO-
TOpBIE 10 HETO JOXOIAT OT BHEITHETO UCTOUYHUKA — JIa-
3epa.

IToaToMy Takoe na3zepHOe BO3JCICTBHE MOXKET
YCKOPHUTb 3a)MBJICHHE PaH WM CpalBaHUE Ieperio-
MOB, HO 4TO-JIN0O Pa3pyIIUTh B OPraHU3Me OHO HE MO-
keT. [IoaToMy OHO Ha3bIBaeTCs TEPANEBTUYECKUM JIa-
3€pPHBIM U3ITyYEHHEM.

Ecnu MBI XOTHM BOCCTAQHOBHTH (haromuTapHbIe
CocOOHOCTH JTUMQOILUTOB, TO MOXXHO BO3HEHUCTBO-
BaTh Ha KPOBb B ITOJJKOXKHBIX BEHaX. Tak peKOMEHYIOT
JienaTh MpH JICYUSHUH BUPYCHBIX 3a00JIeBaHMii aBTOPbI
KHUTH. [2]

Ecnu sxe MBI XOTHM YBEJIMYHUTH CAMO KOJTMYECTBO
TMM(OLUTOB, YYaCTBYIOIIUX B (parourose, TO HAI0
BO3/IeiiCTBOBATh Ha 30HBI MX CO3peBaHMs 1 AnpPepeH-
IIUPOBKK (TIpHOOpETeHNE ONpEAEIEHHBIX CIIOCOOHO-
CTeii) - 3TO OyAeT TOIBKO KOCTHBIA MO3T.[1] [ns mo-
CTaBKU HYXKHOTO KOJIHMYECTBA JIA3€PHOM DHEPrUM A
TaKHUX 3a]a4 4yepe3 KoKy, MOIKOKHBIE MBIIIIIBI U KOCT-
HYIO0 TKaHb O KOCTHOTO MO3ra, IOTpe0OBaioch co-
3/1aTh HOBYIO JIa3€pPHYI0 YCTaHOBKY. IIpOMBIIITIEHHO
BBIITyCKAaeMbI€ JIa3€pbl HE MOINIM JJOCTaBUTH HYKHYIO
SHEPTHUI0 10 KOCTHOTO MO3ra M3-32 YMEHBIICHUS UH-
TEHCUBHOCTHU JIa3€PHOTO H3IIyYEHHS B NPOMEXKYTOU-
HBIX CJIOSIX TKaHEH.

Jna moBeImeHNs TIIyOWHBI TKaHEH, O KOTOPBIX
MOJKHO JOCTABHTH JIa3€PHOE M3Iy4YCeHHE, B HameH Ja-
3epHON YCTaHOBKE NPEAyCMOTPEHA CXeMa CIO0XKEHUS
Jy4yel HECKOJIBKUX JIa3epoB Mo Koxel.[ 7] B nanpHeil-
LIEM MBI pPabOTaJIH TOJIBKO C TAKUMH JIa3EPaMH.

Takue nasepbl MOJNyYMIIA Ha3BaHWE — JIA3EPhI C
MaTpUYHbIMH  M3iydaTensmu. Mogpens  «AJIT-
HUUDDA - Connbliko» nonyuusia B 2000 r. paspe-
menue Munszapasa PO: «Ha npou3BOACTBO U KIIMHUYE-
CKOE TIpUMEHeHHeY. [ 8]

JlazepHBIE BO3ECTBHUS MIPOBOIMIINCE €XKETHEBHO
3a OJIMH CEaHC, yTEM TOCIEIOBATEILHOTO OOIyIeHNUS
BCEX IMYHOKOMIIETEHTHBIX 30H F KPOBH B KPYITHBIX Be-
Hax:

1. I'pyauna —tumyc,

2. TloaB3momrHbie KPbLIbs

3. TIleuensn — cene3eHka

4. OOydeHHUe MCHHBIX, JJOKTEBBIX M ITOJKOICH-
HEIX BEH

5. IlapaBepreOpanbHble 30HBI IO3BOHOYHHKA,
00JTydeHne co CIHHBI.

Hcnonp3oBarcs ga3ep ¢ U3IydaTeneM, COCTaBIICH-
HBIM 13 20 TPy JIa3epHBIX MOIYIPOBOJIHUKOBBIX H3-
myqarenen «JIIIN -101», namHa BOJMHBI W3TYYCHHUS -
890 HM, TIO 5 ;1a3epoOB B KaXKIOU rpyTIIie, CMOHTHPOBAH-
HbIX BIUIOTHYIO C MHWHHMAaJbHBIMH H3O0JIALIMOHHBIMU
3a30paM MEXIYy HUMU.

Bcero 80 nmazepos.

CpenHsiss MOIITHOCTh W3JTyYeHHs OJTHOTO J1aszepa 4
— 5 MBT.

MarpuyHasi TOJIOBKa Jiaepa pacHoiaraiach
BIUTOTHYIO K KOXKE€, O0JIy4eHHe KaXIOW 30HBI IPOBO-
TN B CKaHUPYIOIIIEM PEXKHME.

Bce ma3epsl B MaTpHUYHOM TOJIOBKE pabOTAIOT CHH-
XPOHHO B UMITYJIbCHO-TIEPHOIMYECKOM PEXHUME, C Ha-
CTOTOW TMIOBTOPEHUSI HMITYIIBCOB - 3 KI'I U ¢ IATENb-
HOCTBIO UMITyJIbca n3myueHus 120 Heek, IpH ATUTEb-
HOCTH BO3JIEHCTBUS Ha KKIYIO 30HBI OT - 4 MuH 110 10
MUH.

TakuMm 00pa3oM, KaXKAbIi eXKeAHEBHBII ceaHc 3a-
Humain 30 — 60 muH.

Kypc nazepHoii Tepanuu coctasisii ot 7 1o 14 ce-
aHcoB. OH onpenensuics XapakTepoM 3a00JIeBaHUsT U
cocTostHueM OoibHOTO. [IpH jedeHun OONBHBIX C BH-
PYCHBIMH TeNaTHTaMH YYUTHIBAINCH JJIMTEIHHOCTD
KEITYIIHOTO MEPHO/Ia, U MIEPHOJIa TENaTOMETNINH; a Y
6ompHBIX BUY — HHQHUINPOBAHHBIX YYUTHIBAIUCEH: TO-
JIOBOKPYXCEHUsI, TMOTINBOCTb, HOpMAaJM3alEeH CHa,
YMCHBIICHUEM NPOABJICHUA KOXKHBIX 1EPMATUTOB. HO,
B OCHOBHOM, YYMUTBIBAJIUCH PE3YJIbTAThI OHMoOXHUMHYeE-
CKHX aHAJHM30B M JIAOOPATOPHBIX HCCIEIOBAHUI CO-
craBa kpoBH. Tak, 1yt BUY GonbHBIX oOparianyi BHU-
MaH{e Ha JTUMQOLUTHBIA COCTaB KPOBU M BHPYCHYIO
Harpy3Ky — KOJIMYECTBO KOIMI BUPYCOB B KPOBH.

C ero nomompio B kimHuKax Cankr-IleTepOypra
n MockBsl siedenne nponuty cBeimre 1000 60ibpHBIX ©
Pa3UYHBIMH 3a00JICBAaHUSIMH, W TIPU 3TOM HU Y KOTO
He OBUIO 3apeTHCTPUPOBAHO OTPHUIATEIBHOTO TO00Y-
HOTO > deKTa.

B pe3ynbpTare HEAETBHOTO Kypca Ja3epHbIX Tepa-
MEBTUYECKUX BO3JEHCTBUI C TIOMOIIBIO J1a3epa C MaT-
PHYHBIM H3JTydaTeleM, OKa3aloch, YTO U (aromurap-
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HBIH MHAEKC ¥ (arouuTapHOE YHUCIO Y OOIBHBIX YPO-
TeHHBIM CEIICMCOM BOCCTaHaBiuBaeTcs 10 58%, a
YHCIIO MOTJIOMAEMBIX BUPYCOB BO3pacTaio Jio 6,3 a 'y
oonbHbIX BUY wunbexnmeil ¢darouutapHelii WHIEKC
BoccTaHaBiauBacs 10 60%, a YuciIo MOrIomEHHBIX BU-
PYCOB MOBBILIANOCH A0 6,2.

OTH pe3ynbTarhl ObUIM TONydYeHsl emé B 90 — x
rogax . beuto mokaszano, 4To TakUM CIIOCOOOM MOKHO
B YETHIpE pa3a, TO-€CTh MOYTH A0 HOPMBI 3I0POBOTO
YeJI0BEKa, BOCCTAHOBHUTH OCJIa0JIEHHYIO BUPYCHBIM 3a-
OoneBaHHEM (QaronuTapHyr cucTeMy O0ibpHOTO.[1].
OnHaKo ONTUMH3ALUKM PEXHMMOB JIA3€pPHOTO BOCCTaA-
HOBIICHHUS (DaroOIMTApPHBIX CIIOCOOHOCTEH CHCTEMBI
MPOBEJICHO HE OBLIO.

HccnenoBanue BO3MOXKHOCTEN JIa3€PHOM TEpaIUU
JUISl JIeYeHHs OOJIbHBIX BUPYCHBIMH I'€llaTHTaMHU IpO-
Boxuiiock B CankT-IlerepOyprekoit MequumHCKOI aka-
nemun uM. U.J. MeunukoBa Ha 0a3e TpEX OTICIICHUIA.
ITonueli kypc nazepHoil Tepanuu nomxyuwnau: 300
60sbHBIX ¢ BUpYCHBIMU renatutamu B u C, cpime 100
6onpHEIX ¢ BUY nHbekmueii u 47 00IbHBIX, IepeHEc-
IUX TSDKENTYI0 M CPEOHETSDKENMYI0 (OpMy CEpO3HOTO
MCHUHTHUTA.

B nmanHO# cTaTthe mOAPOOHO PACCMOTPEHO JIHIID
U3MEHEHHs B (arolUTapHONH CHCTEME 3allUThl Yelo-
BeKa OT BUPYcoOB. [lomas B opranusm 4enoBeka, BUPYC
HE TOJIBKO BBI3BIBAET €€ N3MEHEHHS, HO Ja&T OCII0KHE-
HUSL, pa3pylias Ipyrue CUCTEMbI OpraHu3Ma, B 4aCTHO-
CTH, aHTHOKCHIAHTHYIO CUCTEMY .

[Tpu nazepHoM JieueHnn OONBHBIX TenatutoM C, B
OTJIMYKE OT remnatura B, ObUIO yCTaHOBIIEHO, YTO MPO-
UCXOJAT 3HAYUTENBHBIE TOPAKEHHUS CTPOMAaJbHBIX
KJIETOK KOCTHOTO MO3ra, YTO IPUBOANUT K N3MEHEHHS B
AHTHOKCHIAHTHONU cHcTeEME OOJIBHOTO M OoJiee TKE-
JIOMY TIPOTEKaHHIO OOJIE3HH.

OTH NOpaXEHUs MPUBOAT K U3MEHEHHSIM HHTCH-
CHUBHOCTH OKHUCJICHUS JIUMUIOB, TO-€CTh BUPYCHBIH re-
natut C NPUBOAMI K M3MEHEHHUAM B paboTe aHTHOKCH-
JIAHTHOI cucTeMbl opranu3ma oonbaoro.[10, 11]

Ho nasepnble TepaneBTHYeCKHE BO3JICHCTBHS Ha
MMYHHOKOMIIETHTHBIE 30HBI (KOCTHBI MO3T), OJHO-
BPEMEHHO C BOCCTAaHOBJIEHHEM (arouuTapHoil cu-
CTEMBI, CIIOCOOHBI HOPMAJIM30BaTh PabOTy aHTHOKCH-
JAHTHOH cHCTEMBI. DTO BBIPAXaJOCh B HOPMaN3aLMN
COOTHOIIECHHS KOHIIEHTPALUK THOJNOBBIX Tpynn SH u
SS B CBIBOPOTKE KPOBHU, KOTOPOE XapaKTEPU3yeT HOP-
MaJu3anuio paboThl JIMIIMAHOTO KA B OPTaHU3MeE
6onpHOTO.

BriepBbie 310 OBUIO ycCTaHOBIEHO MacTtepoBoi
O.A. [11]

KnuHu4YecKH 3T0 BBIPaXKalIoch TaK: MPH JIeYCHUN
60sbHBIX renatutoM C U OOJIBHBIX CEPO3HBIM MEHHUH-
TUTOM 4epe3 6 — 8 ceaHcoB JIa3epHON Tepanuu yiayd-
manoch obIiee COoCTOsIHUE OOJBHBIX M CPOK JICUCHUS
OOJIBHBIX, TOYYUBIINX MOJHBIA KypC JIa3epHOH Tepa-
nuy B OOJNBHUIE coKpamiaics, npumepHo Ha 10 % u

OHH BBITTUCBIBAIUCEH 0€3 MpU3HAKOB TpoMOooOpa3oBa-
must. [2, 10 - 12]

HW3BecTHO, 4TO KOPOHABUPYC HPUBOAMT K THEBMO-
HUM. DTa ITHEBMOHHUS, 110 HAOIIOJEHUI0 MOCKOBCKOT'O
naromoposora JI. CenuBaHoBoH, [9] «npuBOIUT K
TpoMO03aM JIETOUHBIX M KOPOHAPHBIX apTepuil U Mej-
KHX BEH», U SIBJISIETCS] IPUYUHOM TnOeny OOoNbIINHCTBA
6ompHBIX COVID-19. [TosTOMY HEKOTOpBIE BpauH CUH-
TalOT, YTO B JICYEHUH ITHUX OONBHBIX CIEAYET «IIpUMe-
HATH KaK MOXKHO PaHbIIEC aHTUKOATYJISTHTBD).

Ecnm «mmocMoTpeTs riry0xe», TO IPUINHON TPOM-
0030B cieayeT NpU3HATh «HApYIIEHHE paboOTHl aHTH-
OKCHIIAHTHOM CHCTEMBI», HAUMHAIOIIEECS C M3MEHEHUS
(byHKIHOHUPOBaHUS (DEPMEHTATUBHOTO 3BeHA aHTHUOK-
CUJIAaHTHOM CUCTEMBI, a IMEHHO, C HapyIIeHUS PeaKIH-
OHHO-CITOCOOHBIX THOJIOBBIX rpyni SH u SS, u Bo3pac-
TaHMS KOJIMYECTBA AUCYIbQUIHBIX TPYMIT SS B CHIBO-
potke kpoBu.»[10, 11]

Tak B opranusme 00JILHOTO IIPOUCXOAUT HapylIIe-
HHE JIMIHIHOTO 0OMEHa, MPHUBOIAIIEe K 00pa30BaHUIO
TpoMOOB B KPOBEHOCHBIX COCY/IaX 3aKyIOPKE COCYIOB,
OCJIO)KHEHHMSIM U K CMEPTH OOJIBHOTO.

ITosTOMy BOCCTAQHOBJIEHHE HIIM HOPMAalU3aLUsI
paboTHl aHTHOKCHIAHTHOI CHCTEMBI, KOTOPOE IPONUC-
XOAUT OJHOBPEMEHHO C BOCCTAHOBJICHHEM (arorurap-
HOM CUCTEMBI IIpU Ja3€pHbIX BO3IACHCTBUIX HA KOCT-
HBIH MO3T, JOJDKHO CHHU3UTh BEPOSTHOCTH TPOMOO3a
cocy10B u cMepTHOCTH O60sbHBIX COVID-19/.

B ximHHMYecKMX yCIOBHSX IOCIE Kypca Jiasep-
HOTO 00Jy4eHust y OOJBbHBIX OBICTpee CTajau BhIpada-
THIBaThCSI HOBBIE JIMM(OIUTHI. ITO MMOKa3ain abopa-
TOpHBIE UCCIIEOBAHNS KPOBH OOJBHBIX.

B pesynbrare Takoro ja3epHOro JieueHHs, 00Jb-
HBIE C BUPYCHBIMU 3a00JICBAHUSIMU CTAJIH BBI3I0PABIIH-
BaTh B 0oJiee KOPOTKHE CPOKH.

Bpaun ormeuany, 9TO OAHOBPEMEHHO MPOHCXO-
JIUT MTOBBIIIICHNE KAueCTBA JICYCHHSI, BBIPAXKABIIEECs He
TOJILKO B COKpPAIIEHHN CPOKOB JICUSHHUSI, HO U B OTCYT-
CTBMM PEUUJMBOB 3a00JeBaHMsi B IOCJEIYIOIIee
BpeMsI.

MBEI Takke He 0OHAPYIKHIIH HeXKeNlaTeNbHbIX PO-
SIBJICHUH JJayKe MPH JJIUTENLHOCTH JIa3epHBIX BO3JIEH-
CTBHH 710 | — 2 4acoB Ha OJIHY 30HY IPH JICYEHUN OOJIb-
HBIX C PACCESIHHBIM CKIIEPO3OM.

OTH pe3ybTaThl MBI JOJIOKHIN HA PAJE POCCHH-
CKUX W 3apyOeKHBIX HAyYHBIX KOH(EPEHIHUSX, BKIFO-
qasg, TPH MEXIYHapOJHBIX KOHIpecca MO JICUYCHHUIO
BUY OonmpHBIX W JBa MPOTHBOPAKOBBIX KOHTpEcca.
OHu ObITH OITyOJTMKOBAHBI B HAYYHOH TMeYaTH U 3aliu-
tieHbl narentamu P@. [14 - 27]

[Tpumep nazepHoro obiyueHHs napaBepTeOpab-
HBIX 30H OospHOTO BUY moxkasan Ha Puc. 1

MO>KHO OTMETHTb, YTO, €CITU TAKUE JIa3epHBIE BO3-
JICHCTBHS IPOBOJIUTH Ha 3/[0POBOM UYEJIOBEKE, TO OH UX
MIPOCTO HE UyBCTBYET, TaK KaK OHO HE IIPOWU3BOJUT HU-
KaKOT'0 3aMETHOTO TETJIOBOTO 3 peKTa.
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Puc. 1. Ceanc naseprnoii mepanuu — oonyuerue napasepmeopaIbHbIX 30H.
IIposooum epau-ungpexyuonucm H.B. Cuzosa. [23]
Annapam nazepnou mepanuu “Jlazepnoe connviuiko”, ezo eec 2,5 ke.,
pacnonazaemcs Ha NPUKPOBAMHOU MymMOOYKe nayueHma.

s mpumepa, npuBenéM BRITICKY U3 HCTOpHH O0onbHOTO H., y KOTOpOro 6510 cpasy aBa TSHKENBIX 3a0o0ire-

BaHUS: BUpYyCHBIH rematut B u. BUY. [23]

Ilo IpaBujiaM, €ro HE MorJia MMpUHATH Ha JICUCHUC HUKAKas KIIMHUKA. Tonpko JIa3CpHad Tepanus Morjia eMy

nomoub. EMy cHauasna BbIIEUMIIM renaTur, a 3atem BUY.

Tabmuma 1

Jleuenne BIY-nanuenTa H. ¢ BupycHbeIM renaturom B.

Tun mumdonuta u BUpycHas Harpy3ka ;:?Mi ;?Mi Brp YEZI?;:;JFJI:YSK&
Ilepen HavanoMm seueHUs

OO6ocTpenue BUpyCHOTo renatuta B

AJTaT =1303 ex/mi 182 574 2 250 000
Hauano na3zepnoro nedenus 26.01.2001

05.02.2001

AJlaT=148 en/mn

Oxonuanue nazepHoro jgedenus 13.02.2001

AJlaT= 23 en/mn

Yepes 1 mecsiny 392 726 4010
Yepes 3 mecsina 507 1896 691 000
Uepes 4 mecsiia 414 1342 4 080
Yepes 6 mecsieB 396 645 776
Yepes 8 mecsinen 394 724 251
Yepes 10 mecsieB 520 821 <50

B 5edyenun 3TOro manmeHra ciiefyeT oOpaTHTh
BHMMAaHHUE Ha TO, YTO €ro JieYeHHe IPOBOAMIOCH Oe3
BCSAKHX BaKIIMH UM aHTHUPETPOBUPYCHBIX IpenapaToB.
B pesynbraTte, eMy HE TOJIBKO BOCCTAHOBMJIM COCTaB
KPOBH U JIMM(OIUTHYIO COCTABIISIONIYIO, HO ¥ €r0 BH-
pycHas Harpy3ka YMEHbBIIWIACh 10 HEPErucTpupye-
MOH BesInYUHBL. [Ipy 5TOM MOJI0KUTENBHBIN PE3yIbTAT

Jla3epHoit Tepanuu HadroaNcs cnycts naxe 10 mecs-
LIEB MTOCJIe OKOHYaHUSI Kypca JIa3epHBIX BO3CHCTBHIA.
OTMeTHM, YTO 3TOT OOJILHOM HE UMEIT TIPU3HAKOB
TpoMO0OOpPa30BaHUS.
Jlazep, KaKkoi TO HEBUIUMBII Iy, COXPaHUII EMY
JKH3HB - 3TO eMy OBLIO eMy IpeJCcKa3aHo, PaCCUUTaHO
1 BBITTOJTHEHO.
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HayuHo-TexHmueckue oT4€Tel 006 3THX paboTax
perymsipHo chaaBamuch B KoMmuTeT mo 3apaBoOXpaHe-
Huto CankT-IlerepOypra, Munsnpasa PO.

[lo nazepHOMYy J€UCHMIO BHPYCHBIX T€MaTHTOB
ObuTO BBIMyHIeHO naxe oraenbHoe «[locodme» [11],
yTrBepxkaEHHbIe MunsapasoM PO B 2001 r. B kauecTse
y4eOHOro MocoOHs JUI BpaueH U CTyIEHTOB MEHUIINH-
ckux By3os.

Tonapko 3TUM CcIOCOOOM yOAIOCh COXPAHHTH
*Ku3Hb MHOTUM BUY OONBHBIM U «IOTSHYTH UX» 1O
TIOSIBJICHUS. aHTHUPETPOBUPYCHBIX TIIPEIapaToB (Bak-
uHEI potuB BUY).

Tak, B 90- Xromax MbI OCTAHOBIII CMEPTHOCTH OT
BUY.

Wrak, MBI co3anu yasep, H3JIyueHHEM KOTOPOTro
MBI MOXEM HE TOJIbKO HOpMaJIM30BaTh PabOTy TKaHeH
KOCTHOTO MO3ra ¥ BOCCTaHOBUTH (harolMTapHbIE CIIO-
CcOOHOCTH OOJIBHBIX, HO M OJIHOBPEMEHHO HOPMaJIU30-
BaTh pabOTy aHTHOKCUIAHTHON CHCTEMBI U YMEHBIIUTh
pHcK 00pa30BaHUSI TPOMOOB B KPOBEHOCHBIX COCYAAX —
OCHOBHOH MPUYNHBI CMEPTHOCTH OOJBHBIX.

Jus Hac oueBmmHa (hyHIAMEHTAIIBHOCTH JIa3ep-
HOW Tepaliy 3aKII0YAONIETCS B TOM, YTO OHa HE BHO-
CHUT B OpPTaHM3M YY)XEPOIHBII MaTepuali, a TOJIBKO
SHEPTHI0 B HY)KHOM CIEKTPAJIbHOM [HAra3oHe W B
CTpPOTO OTpaHMYEHHOM KoJndecTBe. Takas sHeprus uc-
MOJIB3YETCSl OPTaHU3MOM JJISI BOCCTAHOBIICHHSI, paHee
CYIIECTBOBABIIKMX B HEM CHUCTEM 3aI[UThI OT BHEIIHHX
BO37CHCTBUM. V30BITOYHAsT JHEPTHS B 3TOM CIICK-
TpaJIbHOM JIMara30H yKe He Hy>KHa )KUBBIM KJIETKaM, 1
OHa He IMOITIOUIAETCs, a MPOCTO pacceuBaercs, mepe-
XOJS B TEILIO.

Ota 3HEprys JUIIb HOPMAIU3YeT paboTy *KHUBBIX
TKaHEW, HU4ero He paspyuiasl.

AHanu3 TONyYeHHBIX pe3yNbTaTOB TaKOTO Jieue-
HUS, a TAK)KE YCICITHBIC 3alIUTHl KaHAUJATCKIX MEIH-
LUHCKUX JUCCEpTaluu MO 3ToM TeMe MacrepoBoi
O.A. [11], Kazamgu M.A. [12] 1 TOKTOPCKUX auUCCEpTa-
it Kysuernossim H.M. [10] u OBcssHEMKOBEIM B.A . (TI0
ouogusuke), [1] CBUIETEILCTBOBAIN O IEPCIICKTUBHO-
CTH 9TOTO HalpaBJICHHS B JICYCHUH BUPYCHBIX MH(]EK-
LMOHHBIX 3a0oneBanuii. Ho Bce 310 3206110,

Ha ocHoBaHMmM BBIIIECKa3aHHOTO MBI, (aBTOp U
A.I'. 3abponckuii, akamemMuk W wicH [Ipesumnmyma
PAH) npennoxumu Komurery mo 31paBooxpaHeHHIO
Cankr-IlerepOypra MCIOIB30BaTh STOT CIIOCO0 W IS
neuenusi 60npHBIX COVID-19. MbI ipeiiioxuiy nepe-
JIaTh B KIIMHUKA METOJWKY JICUCHHUS, IPOBECTH 00yUe-
HHE TepcoHajla M Ja3epHyl ammapaTypy O0e3Bo3-
ME3/HO.

K coxaneHuro, Mbl He TIOJYYHJIM HUKAKHX OTBE-
TOB U3 JIBYX OOJbHHII, poBOAsiux jeueHune COVID-
19, KOTOpBIM NEpe iy Hallle MPETI0KEHHE.

OO6pamaemM ocoboe BHHMaHHWE Ha TO, YTO 3TOT
C10co0 J1a3epHBIX TEPAEBTHUECKUX BO3ICHCTBHI TEo-
PETUYECKH HE 3aBUCHT OT THIA BUpPYCa MM €0 MyTa-
LIMH, BBI3BIBAIOLIETO 3a00JIEBaHHE. DTO MOXKET OKa-
3aThCS PEUIAIONINM B CITydasxX MOSBICHHUS HOBBIX ITO-
JIOOHBIX BHPYCOB WJIM TIOBTOPEHHUS CTaphIX, OMACHBIX
SMUAEMUM.

B aT0i1 cTaThe crenuaibHo 1aHo MOAPOOHOE OTIH-
CaHMe W criocoba JIeueHus, W JIa3epPHOM ammapaTypel,

9YTOOBI €70 MOTJIM TOBTOPHUTH U UCTIONIB30BATh B KIIMHH-
Kax JIOOBIX Pa3BUTHIX CTPaH MUPA, JJS TOTO YTOOBI
octanoBUTH cMepTHOCTH 0T COVID-19 u mpekpa-
THTB 3Ty NAHAEMHIO.

ABTOp TOTOB 10 DIEKTPOHHOW mourte: Victo-
rovs@mail.ru naTh KOHCYJIBTALMIO MO JIa3epHOMH Tepa-
IIUM BUPYCHBIX 3a00JIeBaHUI M Ja3epHOW ammaparype
Ha PYCCKOM U aHTJIMHCKOM.
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FREE PLASMA AMINO ACIDS LEVELS IN VOLUNTEERS IN RECOVERY PERIOD AFTER
ACUTE NORMOBARIC HYPOXIA
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FRC Komi SC UB RAS,
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l'umokcust — oguH U3 HanboJee YHUBEPCATBHBIX MTaTOJOTHYECKUX (PaKTOPOB, C KOTOPHIM CTAIKHBAETCS Op-
TaHU3M 4eJloBeKa. PHCK BO3JEHCTBHSI OCTPON SK30T€HHON TMIIOKCHH HEPEAKO CBS3aH ¢ MPOo(ecCHOHATBHON aes-
TEJILHOCTBI0. AMHUHOKHCIIOTBI — OZMH M3 (DyHJaMEHTAIbHO BaXXHBIX KJIACCOB COSIUHEHHI ISl JKHBBIX KJIETOK.
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OHH BBITTOIHSAIOT YHHUBEPCAITBHBIC INTACTUYECKYIO U DOHEPTETUIECKYIO d)yHKI_lI/II/I, a TAKXKE MHOXXCCTBO CHCL[I/ICI)I/I‘IG-
CKHUX CUTHAJIBHBIX, PETYJIATOPHBIX, META00IMYECKHX (byHKLIPIfI. B OTCYTCTBHUHU Yy Y€JIOBEKA HCTUHHOTO ACTIO aMH-
HOKHCJIOT ITyJI CBO60}1HbIX AMHWHOKHUCJIOT IJIa3Mbl UTPACT qpe3Bb1qai/'1Ho BaXHYIO pPOJIb B HUX MeTa6OJ'II/I3Me u
MECKOPraHHOM 06MeHe. Ha )laHHbII‘/II MOMCHT BJIMAHHUEC I'MIIOKCHUU Ha ITYJI CBOGOI[H])IX AMHWHOKHUCJIOT I1JIa3Mbl U3Yy-
YCHO HCAOCTAaTOYHO.

Abstract

Hypoxia is one of the most universal pathological factors that affect human organism. Certain professional
occupations have increased risks of exposure to hypoxia. Amino acids (AAs) are among the fundamentally im-
portant classes of chemical compounds for organism’s cells. They play universal roles by being substrates for
protein synthesis and energy metabolism. Specific AAs have their own regulatory, antioxidant, metabolic function
through their unique metabolic pathways. Human organism lacks any true reservoir of AAs, and because of that,
the plasma pool of free AAs plays a very important role in AA turnover and their interorgan transport. Currently

the effects of hypoxia on plasma free AAs pool are poorly understood.
KaroueBble ci10Ba: ocTpasi TUIIOKCHS, HOpMOOapHUiecKasi THIIOKCHUS, aMUHOKHCIIOTBI, YEJIOBEK.
Keywords: acute hypoxia, normobaric hypoxia, amino acids, human.

Beenenune. OHuM 13 HanboJee yHUBEPCATBHBIX
MaTOJIOTMYECKUX (PAKTOPOB, C KOTOPHIM CTAJIKUBAIOTCS
JKUBBIE OPTaHU3MBI, SIBISAETCS TUIOKCHA. [ HMITOKCHIO
OOBIYHO OMNpPEACNIAIOT KaK CHIDKCHHE MaplHalbHOIO
JaBJICHHS KHCIOPOJa B TKAaHSX; B OTEYECTBCHHOM JIU-
TepaType BBIACISAIOT CIIEIYIOIIIE THITB TUIIOKCHH: JK-
30TeHHYI0, SHIOTEHHYI0, TKaHeByIo [1]. T'umokcus co-
IIPOBOX/IAET LI psAL MATOJIOTMYECKUX COCTOSHUM U
3a0oneBaHMil, HO B JINTEpaType dalle BCEro paccMar-
PHBAIOT TUIIOKCHUIO B PE3YJIbTAaTe BO3JEHCTBHS (PaKTO-
POB BHEIIHEH Cpe/ibl (IK30T€HHYIO).

Octpass ¥ XpOHHWYECKas DK30I'€HHAas THIIOKCHUS
IpeCcTaBIsieT co00H PUCK U MPOodeCcCHOHATBHBIN (ak-
TOp BPEIHOCTH Y TNpEICTaBHUTENEH psia MpodeccHid:
YJICHOB JKHIaKEeH JIeTaTeNbHBIX amllapaToB, IEpCo-
Hajla TOPHOCIACATEIbHBIX KOMaHI, PAOOTHHUKOB TOp-
HOJIBDKHBIX KYPOPTOB, pa0OYMX BBICOKOTOPHBIX PY-
HUKOB, MOXapHbIX [2]. Heobxoaumast aganrarms opra-
HM3Ma 4YeJoBeKa K THIOKCHHM O0ecIeunBaeTCs
OJIHOBPEMEHHOM aKTHBALIUEN CIIOXKHBIX, KOOPAUHHUPO-
BaHHBIX W B3aMMOCBA3aHHBIX IMPOIECCOB, OXBATHIBAIO-
HIMX MHOXECTBO Pa3jIMYHbIX aHATOMHYECKUX U (DYHK-
[MOHAIBHBIX cucTeM [3-5]. DTH U3MEHEHHsS B TOMEO-
CTa3e HalleJICHbI Ha I0J/IepXKaHNe )KU3HEHHO BaXKHBIX
(byHkIwmii B yernoBusx aepunura kuciopoaa [6].

I'Mnokcust MPUBOJUT K M3MEHEHHSM BO MHOXeE-
CTBE META0OIMYECKUX MyTeH, BKIOYas OOMEHHBIC
nytu amuHokucnot (AK) [7]. AK — ato BaxHeimme
TUTACTUYECKHE CyOCTpaThl CHHTE3a CTPYKTYPHBIX H
(YHKUMOHAJBHBIX OSNKOB, MENTHAOB U CIOXKHBIX Op-
TaHWYECKHUX MOJIEKYJ opranu3Ma. I[lomumo storo AK —
KaTtabonnyeckne CcyOCTpaThl YHEPTeTHUECKOTO METa-
00JIM3Ma, MCHONB3YIOIIUECs ISl TeHepallii MaKpodIp-
rudeckux coeanHeHuid. Y maorux AK ecth cBou crie-
U(pHICCKUE METAOOINICCKHUE TYTH, UTPAIOIINEC BaXK-
HeWllMe posii B CHUHTE3e OMOJIOTMYECKH AKTHBHBIX
BEIECTB U MHOTHX Apyrux mojekyn [8-10]. Hakower,
camu cBoOoaHbIe AK UTPaIOT POIIb B PETYIISIINN POCTA,
pa3BHTHS, UMMYHHTETa, 0OOMeHa Bemects [11, 12].

V denoBeka OTCYTCTBYyeT UCTHHHOE Aeno AK, mo-
aTOMY Iyl cBoOOAHBIX AK I1a3smel WrpaeT BaXKHYIO
poJTE B MX MexopranHom oomene [13, 14]. Panee B -
Teparype ObUIH COOOIIEHUS O BO3ACUCTBUH TUIIOKCHU
Ha npodmis cBoOOHBIX AK m1a3mbel KpoBH, HO 60JIb-
IIMHCTBO THX Pa0OT OBUIM BBIIOJHEHBI HE Ha Yelo-
BEKe, a Ha Jab0paTOPHBIX XKHUBOTHBIX [15-17]. PaboTsl,

BBINIOJIHEHHBIE Ha JIFOJSX, YaCTO UCIIONB3YIOT B Kaye-
CTBE JKCIIEPUMEHTAJIBHOW MOJENN THIT00apHyYecKyro
9K30TeHHYIO0 (BBICOTHYIO) runokcuio [18, 19]. C oxHoi
CTOPOHBI 3TO OJJHA N3 HANOO0JIEE YaCTO BCTPEUAIOIINXCS
(hopM 5K30TE€HHOM THUITIOKCHH, C APYTOH CTOPOHBI €€ co-
MIPOBOXKIAIOT IpyTHe (PaKTOPBI CPeIbl — CHIDKEHHUE Oa-
POMETPHUIECKOTO AABICHHS, U3MEHEHUS BIAXXHOCTH U
TEMIIEPaTypbl, U3MEHEHHUsI KOHIIEHTPAIMii KHUCIOpOAa
U YIJIEKUCIIOro rasa B Bo3ayxe. Bcé aTo moxer aeit-
CTBOBaTh KaK MCKaXKaloliue (akTopbl, BIUSIONINE HA
aJlanTHBHBIN oTBeT oprannsma [20], moatomy B Halem
UCCIIEOBAHUM MBI PEIIMIM HCIOJIb30BaTh MOJIENb
HOpPMOOApUYECKON 3K30T€HHOW TMIIOKCHMH Kak Ooee
«UYHCTOT0» THUIIOKCHYECKOTO COCTOSIHUS. B mpenpimy-
KX HamuX paboTax MBI NMPOAEMOHCTPUPOBAIIH, YTO
(baxTop nHTaHUs (y4acTHe B TUIIOKCHYECKOM TECTHPO-
BaHWHM HATOIIAK ¥ TOCJie TpHEMa IHIIN) 00y CIIaBIUBAI
pa3HYHyI0 AWHAMHUKY ypoBHeH cBoOomHbIX AK
IUTA3MBI KPOBH BO BPEMsI BO3/ICHCTBUS THITOKCHH.

Heasio HacToOsIEeH PaGoOTHI SBIACTCS OLCHUTH
BJIMSIHME OCTPOil HOpMOOAapHUYEeCKOi TUIIOKCHU U (ak-
TOpa NHUTaHMS HA JUHAMHKY MOKa3aTeleil CBOOOTHBIX
AK m1a3Mbl KpOBH B BOCCTAHOBUTEIILHOM MIEPHO/IE TTO-
CJIe TUTIOKCHYECKOTO BO3JICHCTBHS.

Marepuanasl u MeToabl. J(13aifH uccaenoBaHus
Y IPOTOKOJI TUTIOKCHYECKOTO BO3AEHCTBHUS OBLTH CIjIa-
HUPOBaHBI B COOTBETCTBHM C TOJOXEHHAMH X€Jb-
CUHKCKOW Aexyapanuu BeceMupHO MeAUIIMHCKOR ac-
corpanuu [21] u 661TH 0100pPEHBI KOMUTETOM TI0 ITHKE
Wncturyra pmsuonornn Komu HII YpO PAH (r. Crik-
THIBKap). B ricciemoBanny yaacTBOBAIH JOOPOBOJIBIIEI
— 3/I0pPOBBIE MOJIOJBIE MYXKYHHBI, BO3pacT 22-32 rona.
[Nepen HauaIOM OHU TTOJTYYHIIH BCIO HEOOXOAUMYIO UH-
(dbopManuo 0 MPOTOKOJIE HCCIEAOBAHUS, UCIIOIb3Ye-
MBIX MPOLIEAypax, BO3MOKHOM pUCKe U JuckomdopTe,
CBSI3aHHBIX C BO3JeHCTBHEM THMOKcHU. OHH TaKke
ObUTM TPOMH(OPMHUPOBAHBI, YTO MOTYT OTKa3aThCsl OT
y4acTus B UCCIIE0BaHNH B JII000I MOMEHT 0e3 KaKHX-
6o nocneacTBui. Ilocne MoTHOTO HHCTPYKTaXKa Bce
JIOOPOBOJIBIIBI T MHCBMEHHOE MH()OPMHUPOBAHHOE
corjlacue Ha y49acTHe B NCCIIEJOBAaHHH.

[ponenypa mccnenoBanus OblIa MOAPOOHO OITH-
caHa HaMu B GoJiee panHeit pabote [22]. Bee ncciemo-
BaHMs NPOBOAWINCH B ampese, B MEPBYIO MOJOBUHY
nHs, B tabopatopuun OTaena SKOJIOTHUECKON U MeIu-
nuHckor ¢usuonorun M Komu HI[ YpO PAH, npu
temrepatype 20°C. JloOpoBOIIBLBI U3 NIEPBOI TPYIIITBI
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(n=9) yuacTBOBamM B WCCIeIOBaHMM 4epes 2-3 yaca
mociie JErkoro 6€3XKUPOBOTO 3aBTpaKa T0OPOBOIBIIHI
u3 BTopo# rpymis (N=13) — yrpom Hatomiak (rocie 12
yacoB 0e3 mpuéma nwmiu). JJ0OpOBONIBIEI pa3Meria-
Juchk B MenunuHckoM kpecie «KM» (naxoc, Poccust)
B [IOJIOXKEHHUH CHJISl. B JI0OKTEBYI0 BeHy ycTaHaBIMBaIICS
nepudpepryecknii  karerep (TROGE MEDICAL
GmbH, T'epmanust), Mo KOTOpOMy OTOUpaTTH 00pa3Lbl
KpOBH Ha aHamm3. B mpomexyTkax Mexay 3adopaMu
KpPOBH TIO KaTeTepy OCYIIECTBILLIACH MEUICHHAs WH-
(y3us PU3HOIOTHYECKOTO PacTBOpa XJIOpUAA HATPHUS

Ui oOecriedeHns MPOXOIUMOCTH KaTeTepa U BOCHON-
uenus noteps OLIK. I'nnokcunst co3paBaiace myTéM mo-
Jlayy 4yepe3 MacKy IbIXaTeIbHOW CMECH, COIEpKalIeil
9% O2 B N2 (TTC-9).

Cxema THITOKCHYECKOrO BO3IEHCTBHS M 3a0bopa
00pasloB KpOBU B TIEPBOIl rpymIie IperycMaTpruBaia
OCTpYI0 HOpMOOAapH4eCKyI0 THIOKCHIO B TeueHue 45
MHUHYT, BOCCTaHOBJICHHE B TeueHne 50 MHUHYT, 3a00p
KpOBH 110 Havaia rurnokcun (hon), Ha 5-i, 10-i1, 20-i,
40-#1 muHyTax rHmokcuu u Ha 10-i u 50-# MuHyTax
BOCCTaHOBIICHHUS (PUCYHOK 1).

17 ]]

10 20

40

0 1
?

th

15 muHyT - i
$oH

40 MUHYT — OoCcTpan
Hopmobapuyeckas
runokcus, 9% 0O, (ITC9)

macka
HageTa

10
?

th
- =

Mmacka
cHATa

50 MMHYT - BOCCTAaHOBAEHME

Pucynox 1 — Cxema uccreoosanus 6 nepsoil epynne (2unokcus u 3a00p oopasyos Kposi,).

Bo BTOpO#i rpynme cxema I'MIIOKCHYECKOTO BO3JAEHCTBUSI M 3a00pa 0Opas3lnoB KpOBM IIpeAaycMaTpHBaia
OCTPYIO0 HOPMOOAPHUIECKYIO THITIOKCHIO B TeUeHHE 25 MUHYT, BOCCTAHOBJICHHE B TeUCHHE 15 MUHYT, 3a00p KpOBU
10 Hayana runokcuu (pou), Ha 5-i, 10-i, 20-ii, MUHyTaX THIIOKCHH U Ha 5-i U 15-i MHHyTax BOCCTaHOBJICHHS

(pucyHoxk 2).
5 10 20
? ? ?
25 MUHYT — OCcTpasn
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Pucynok 2 — Cxema uccredosanust 60 6mopoii epynne (Sunoxcus u 3a60p oopasyoe Kposu).
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AHanu3 ypoBHeii cBodoanbix AK B mma3zme mpo-
U3BEHIICS C OMOIIBIO KIIACCHYECKOTO METOJla HOHO-
0OMEHHOM I'paJJUeHTHON XXHKOCTHOM XpoMaTorpaduu
C MMOCTKOJIOHOYHOM JIepuBaTH3alieil HHHIMPUHOM Ha
CHeLUaIM3UPOBAaHHOM aMUHOKHCIIOTHOM aHAJIU3aTope
Aracus (MembraPure GmbH, I'epmanus). [{yist obcuéra
MOJYYEHHBIX XpOMAaToOrpaMM HCIIOJIb30BANach IIPO-
rpamma AminoPeak (MembraPure GmbH, ['epmanns).

Cratucrnyeckasi 00padoTka pe3yJibTaTOB IPO-
W3BOJIMIIACH C TIOMOLIBIO CTATUCTHYECKON IPOTrPaMMBI
R (v.3.6.0., R Development Core Team, 2018) ¢ momo-
mpio makeroB WRS2 (v.1.0-0, Mair, P., Wilcox, R.R.,
2019), PMCMRplus (v.1.4.2., Pohlert, T., 2018), Skil-
lings.Mack (v.1.10., Srisuradetchai, P., 2015) rpaduku
co3maHbl ¢ moMmomplo makera ggplot2 (v.3.2.1, H.
Wickham, 2016), nakera ggsignif (v.0.6.0, Ahlmann-
Eltze, C., 2020). 3HaunMOCTh AMHAMUKA HU3MEHEHHIA

nokasareneit AK B TedeHHne 3KCIiepuMEHTa OICHHBA-
Jack ¢ MOMOIIbI0 kpuTepus CKmMHIr3-Mak u Kpute-
pust KoHoBepa JU1st MHOKECTBEHHBIX CpPaBHEHHUH ¢ I10-
npaBkoii  benmxamunn-Xoxoepr. KoaddunpenTst
KOPpEJIALUN PACCUUTHIBAINCE C TOMOUIBIO POOYCT-
HOT'O KOPPEJSIIMOHHOTO KpuTepusi. JlaHHble peacTaB-
JIeHBI B KaK Meanana (25-1 nepueHTiIb; 75-i nepueH-
Tuib), (Me (25%; 75%).

Pe3yabTaTsl necienoBanus. B BoccraHoBuTENB-
HOM TIEpHOJIE TIOCIIe OCTPOH HOPMOOAPHUIECKON THIT0-
KCHH B TIEpBOH Tpymiie ObUIM BBISBICHBI CTaTHCTHYE-
CKM 3HA4MMbIE M3MEHEHHS IOKa3zaTeled CBOOOIHBIX
IIIyTaMUHa, aJlaHuHA ¥ THCTHMHA I1a3Mbl KpoBH (Pu-
cyHOK 3). Bo BTOpOii rpymniie ObUIH BBISABICHBI 3HAYH-
MbIe M3MEHEHHUs YPOBHS CBOOOJHOW TJyTaMHUHOBOM
kucnotel (Pucynok 4). B oGeux rpynmax mbl HaOr0-
JlalT 3HAYMMBble M3MEHEHUsI TIoKa3aTenell CBOOOHOTO
MeTroHuHA (PucyHOK 5).
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Pucynox 3 — Yposnu ce0600mnwvix enymamuna (A), aranuna (B) u eucmuouna (C) y oobposonvyes 6 nepgoii
epynne 8 OUHAMUKE UNOKCUHECKO20 IKCNEPUMEHMA.

B nepBoii rpymnmne ypoBHH BceX YETHIPEX yKa3aH-
Heix AK (TnmyramuiHa, amaHWHA, TUCTHINHA W METHO-
HUHA) CTaTHCTUYECKH 3HAYNMO CHIDKaiuch Ha 10-i
MHUHYTE BOCCTAHOBHUTEIHFHOTO NEPHO/Ia IO CPABHEHUIO

¢ ¢onom (riyramuH, anaHwWH), 5-W MHHYTOH (TIyTa-
MUH, aJlaHWH, TUCTUIUH), 10-if MUHYTO# (aaHuH, Me-
THOHMH) ¥ gaxe 40-if MUHYTOH (METHOHUH) TUIIOKCHA
(p <0,05; Pucynok 3, Pucynok 5).
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Pucynox 4 — Yposnu c60600H01 enymamuno8oti KUciomsi y 000p0o8oIbYes 80 8MOpoll cpynne 8 OUHAMUKE SUNo-
KCUYeCKo20 IKCnepUMeHma.

Bo BTOpOIf rpymnme Mpl HaOIIOAAIN 3HAYNMOE TIOBBIIIEHHE yPOBHEH cBOOOIHOTO TifyTaMaHa Ha 5-U u 15-#
MHHYTaX BOCCTAaHOBHUTEIHHOTO IIEPHOAA 10 CPAaBHEHHIO ¢ (POHOM M THIOKCcHIeckuM mepuoaoM (p < 0,05, Pucy-

HOK 4).
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Pucynok 5 — Ypoenu ceob6o0nozo memuonuna y 0obpogonvyes 6 nepsoii (4) u 6o emopoii epynne (B) 6 ounamuxe
SUNOKCUYECKO20 IKCNePUMEHMA.

B o6cux rpymnmax 100pOBOJIBIICE MBI HAOIIOAATH
CXOXKYI0 AMHAMUKY TOKa3arelieii cBOOOJHOr0 METHO-
HUHa MIa3Mbl. B nepBoil rpynne nokasatens 3Toit AK
3HAYNUMO CHMXaJCs Ha 10-i MHUHYTe BOCCTAHOBJICHUS
1o cpaBHeHuto ¢ 10-# n 40-if MuHyTOH THHOKCHH (P <
0,05; Pucynok 5A). Bo Bropoii rpymme ypoBeHb CBO-
00HOTO METHOHHMHA IUIA3Mbl 3HAUMMO CHIKaics Ha
15-if MUHYTE BOCCTAaHOBJICHHUS IO cpaBHEHHUIO ¢ 10-it
munyToH runokcwu (P < 0,05, Pucynok 5B).

Oocy:xneHue pe3yabTaToB. I3 nogy4yeHHBIX pe-
3yJIbTATOB MOXKHO CJeJaTh BBIBOA, YTO (DaKTOp MUTa-
HHS OKa3bIBAa€T BIMSHUE HA AMHAMUKY CBOOOAHBIX AK

IJTa3MbI B BOCCTAHOBHUTEILHOM IIEPUO/IE MTOCIIE OCTPOH
HOpMoOOapuyieckoit runmokcun. M3 Gonee yem 20 AK,
MPOAHATU3UPOBAHHKIX B IBYX IPYIIAaX, TOJIBKO OJHA —
METHOHHUH — MPOJCMOHCTPHPOBAJIA CXOKYIO TUHAMUKY
W3MEHEHHHA. B rumokcmyeckoM mepuwoae B TpyImax
JI0OPOBOJTBIICB 3HAYMMO U3MEHSITUCH pa3Hbie AK (man-
HbIC OIMyOJIMKOBaHBI HaMU paHee). B Hacrosmeit pa-
00Te MbI JEMOHCTPHPYEM €I OJHO MOATBEPKICHUE
3TOMY.

OpmHako cHayana clieayeT oOCyIUTh HaOIOIaB-
LIyIocs TUHAMHUKY MOKa3aTejeld CBOOOJAHOTO METHO-
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HHHA. B o0enx rpymnmax B BOCCTAHOBUTEIBHOM IIEPH-
olle Mbl HaOJIONANH CHIKEHHE YPOBHS CBOOOTHOTO
METHOHHHA T1a3Msl (Ha 10-if MuUHyTe B TepBoi, Ha 15-
il BO BTOPOI1) O CPaBHEHHIO C THIIOKCHYECKUM MEepUO-
JIOM. METHOHHH SIBJISETCS, BMECTE C LINCTEUHOM, CEpO-
conepxamieit AK. OnHa 3 BakHeHInX (QyHKIUH ce-
pocoaepxkamux AK — antrnokcugantHas. OctaTku Me-
THOHHMHA B COCTaBE NEPBUYHOU IMOCIEAOBATEILHOCTH
OEIKOB HTPAIOT POJIb BHYTPUMOJICKYISIPHBIX aHTHOK-
cumanToB [23], uucTenH HeOOXOAUM TSl CHHTE3a TITy-
TatuoHa [24]. B opraHu3Me 3Ha4MTeNIbHAS YacTh LH-
CTEMHa CHHTe3upyeTcs 3 MeTronuna [10].

I'umokcust BBI3BIBAET OKCHIATHBHBIM CTpecc H
YBEJINYHBACT TCHEPAIIHIO CBOOOTHBIX paguKanos [25].
I'mnokcust Takke CHHKAET YPOBHH BOCCTAHOBJICHHOTO
TJyTaTHOHA B KIIeTKax [26], CHIkaeT akTHBHOCTD KITFO-
YeBbIX (PEPMEHTOB CHHTE3a IJIyTaTHoHa [27], momas-
JsIeT MeTaboIN3M METHOHNHA M PECHHTE3 [IICTENHA U3
Hero [28]. YuuTbiBasi BCE 3TO, MBI OJIAraeM, 4TO OCT-
past HopMoOapuuecKast THIIOKCHSI, BHE 3aBHCUMOCTH OT
cTaTyca IMTaHus, CO31aET ONpeAeIEHHBIHN «3apocy Ha
CHHTE3 ITyTaTHOHA d€ NOVO. DTOT 3alpOC HEBO3ZMOKHO
a/IeKBaTHO YAOBJICTBOPUTDH IIPH HU3KOH OKCHI'CHAIINU
TKaHEH, IIOCKOJIbKY caMa I'MIIOKCHUS OAABIISIET aKTHB-
HOCTh HEOOXOIUMBIX I 3TOTrO (hepMeHTOB. [Ipu Boc-
CTaHOBJICHUM HOPMAJILHOTO MapIMalbHOTO NaBICHUS
KHCJIOPO/a B TKaH:X (B BOCCTAHOBUTEIHHOM IIEPHOJIE)
3TH MHrHOUpYtomue 3¢ GeKThl ncuesaroT. B aTom ciry-
Yyae aKTUBHBIM CHHTE3 INIyTaTHOHA CHIDKAET KOHLECH-
TpPAIHIO IIIICTENHA B KJIETKE, YTO CMEIIaeT paBHOBECHE
TPaHCMETHJIMPYIOIIETO ¥ TpaHcCyIb(ypHpyromero
MeTabOJMUECKHX ITyTeil METHOHNHA B TIOJIb3Y CHHTE3a
LUCTEHHA, a He pereHepaluu MetuonuHa [29]. Hcro-
IIEHNE BHYTPHUKJIETOYHOTO ITyJla METHOHHWHA HEBO3-
MO’KHO KOMIICHCHPOBATh 3a cU€T cuHTe3a 3Toi AK, Tak
Kak OHa sBiAeTca He3ameHnMol. CremoBarensHo,
KJIETKM HA4YWHAIOT aKTHBHO 3axBaThiBaTh 3Ty AK u3
TUIa3Mbl, YTO M MPUBENIO K HAOIIOABIIEMYCS CHHXKE-
HHIO YPOBHEI METHOHHHA B BOCCTAHOBUTEILHOM TIEPH-
oJie B 00enX rpynmax.

B nepBoii rpynme Mbl HaOJIONAIM CHUXKEHHE
YpPOBHS CBOOOJHOTO IIyTaMUHA IUia3Mbl Ha 10-i Mu-
HyTe BocctanoBieHus (P < 0,05). O cHwKeHHHn TIyTa-
MHHA IUTIa3MBbl YK€ COO0IAIOCh B UCCIEAOBAHUSIX BbI-
COTHOUW THITOKCHHM Y 4denoBeka [19], ogHako camu aB-
TOpPBl HWCCIENOBAaHWSA TPH3HAIM, YTO HE MOTYT
00BSICHUTHL CBOM HaOmroneHusa. CHIDKEHHE IToKasare-
JIeit cBOOOTHOTO TIyTaMIHA B TIEPBOU TPYIIIE IPOU30-
IIJI0 TIOCJ/Ie BOCCTAHOBJICHHS JIbIXaHHsI aTMOCHEPHBIM
BO3IyXOM. B TO xe BpeMs BO BTOpOH Ipynne He
Ha0JII01a7I0Ch 3HAYNMBIX U3MEHEHHH ypoBHA 3Toi AK
(p > 0,05).

[Tasenue ypoBHS rilyTaMuHa B T1a3Me KPOBH MO-
JKeT OBITh CIIE/ICTBUEM CHIDKEHUS ITOCTYIUICHHS €TO U3
TKaHEH W/MJIM TOBBIIICHHS €ro 3axBara TKaHsAMu. [ry-
TaMHMH MOXKET ITOCTYNaTh U3 HECKOIBKUX HCTOYHUKOB!
JKKT, pacmiag coOCTBEHHBIX OEIKOB TKaHEH W CHHTE3
U3 IPYTUX cyOCTpaToOB (IPEUMYIIIECTBEHHO TITyTaMara)
[30]. 3HaunTenpHast OIS SHIOTEHHOTO CHHTE3a TITyTa-
MHHA IPOUCXOIUT B CKEJIETHOM MycKyatype [13], oc-
HOBHBIMH TTOTPEOUTENSAMH SIBIISIOTCS KHUIIEYHUK, UM-
MYHOKOMIIETEHTHbIE KJIETKH M mouku. IIpu stom nms
KUIIEYHUKA U WMMYHHOW CHCTEMBI TIIyTaMHH — B

MIEPBYIO O4Yepeab SHEPreTHIECKUI CyOCcTpaT, a MouKu
UCTIONB3YIOT €r0 MPEUMYIIECTBEHHO MJISl PETyJISIINU
KHCIIOTHO-OCHOBHOTO paBHoBecwHs [31].

I'mnokcust NoAaBisieT MPOIeCChl CHHTE3a 3aMEeHHU-
Mmbix AK B kieTkax [17], HO HE CMOTpS Ha 3TO, B TUIIO-
KCHYECKOM IepHojie He ObUIO 3HAYMMBIX M3MEHEHUI
ypoBHeit 310l AK. 3HaunMoe CHIKEHUE MPOU30ILIO0
TOJILKO B BOCCTQHOBHTEJIFHOM IIE€PUO/IE, TIO3TOMY MBI
rojaraeM, 4ro OHO He OBUIO OOYCIIOBICHO MOJaBie-
HHUEM CHHTE3a ITyTaMHHA B TKAHSIX.

MsI TakKe mojiaraeM, 4To HOTpeOJeHHe TiyTa-
MHHa2 UMMYHOKOMIIETCHTHBIMU KJIETKaMH ObLIO CTa-
OUIIBHBIM B OTCYTCTBHM HMMYHHBIX CTUMYJIOB. [Toukw,
C JPYTroil CTOPOHBI, UCIOJIB3YIOT TIyTaMUH YISl KOM-
MeHcanuu anumosa [31], Ho y y4acTHHKOB HCCIIEI0Ba-
HUsI HaOJIIO/IAJICS AJIKAJI03, BEPOSITHO PECIUPATOPHOTO
reHe3a (maHHble He ToKa3aHbl). ClieloBaTeNbHO, OC-
HOBHOH TKaHbIO, KOTOpasi MOTJIa ObI 00ECTIeUNTh CTOIh
akTuBHOE NoTpebnenue stor AK, sBmsercs XKKT.

Bo3moxHO, BKIan B HAOMIONAEMYI0 JHHAMHKY
TJyTaMHUHa B TIEPBOW TpyIie BHECIO W3MEHEHHE pa-
60TBI MeMOpaHHBIX TpaHCcOpTépoB AK, a MMeHHO
ASCT2 (SLC1AS) u LAT1 (SC7AS). Otn nepenoc-
YHMKH IIEPEHOCAT MHOTHE He3aMeHnMble AK, oTHOCATCS
K «TapMOHM3UPYIONIMM» TpaHCIOPTEPaM U (PyHKIHO-
HUPYIOT MO MIPUHIIMIY aHTUTIOPTA ¥ B KAYeCTBE OOMEH-
HBIX CyOCTPaTOB HCIOJIB3YIOT ITyTaMuH (00a) ¥ THCTH-
nuH (LAT1) [32]. Camxenne Tpadduka AK gepes atu
TPaHCIIOPTHBIE CHUCTEMBI MOIJIO TPUBECTH K CHIDKEH-
HOMY BBIXOJly TJTyTaMUHa U TUCTUIMHA U3 KIIETOK TKa-
HE, 1 BHECTH CBOU BKJIaJ B HAOJIIO1aEMYIO TUHAMHKY
nokasareneil aTux AK B nepBoil rpymre.

luctunun — He3amenumast apomaTtuueckas AK,
KITI0YeBOi 0OMeHHBIH cyOcTpar TpaHcnoprépa LATI
(SC7AS), ponb, KOTOPYIO OH «JEIUT» C TIYTAMHHOM
[33]. Usmenenus oGeux stux AK B BOCCTaHOBHTEIb-
HOM IEPUOZIC B MEPBOM Ipymie ObUIM OYEHb CXOXKH.
VIMEHHO 3TO CXOJCTBO IMHAMHKH 3aCTaBIseT IOJa-
raTh, YTO JIMHAMUKA TT0Ka3aTeNneil TMCTUINHA U TIyTa-
MHHa XOTsI ObI yacTHUHO 00ycioBieHa Tpadpuxom AK
yepe3 3TOT nepeHocyuk. C Apyroil CTOPOHBI, y TUCTH-
JIMHA ecTh clienn(pUuecKkre MeTaboJyecKue MmyTH —
CHHTE3 TCTaMHHa U KapHO3WHA.

KapHo3uH sBIsieTCS €CTECTBEHHBIM aHTHOKCH-
JIAHTOM W CKaBEHDKEP CBOOOIHBIX pamukaios [34], u
MOKa HESICHO, WIPacT JM OH 3HAYUTEIbHYIO pOJb B
aJanTaly K TUIIOKCHH. | MCTaMUH OHOJIOTHYECKH aK-
THUBHOE BEIIECTBO, MEIUATOP BOCIAICHHS, PETYIISTOD
TOHyca M mpoHHuIaeMoctu cocynoB [35]. ITommumo
9TOT0, TUCTHIMH WrpaeT poyib HelpomeauaTopa Hu
neipomoaynsatopa B LIHC [36]. Ha maGoparopHbIx -
BOTHBIX OBUIO ITOCTYJIMPOBAaHO Y4YacTHE DPELENTOPOB
THCTaMUHA B ajanTtainud K (akTopam OKpyKaromien
cpensl, B ToM uncie — rumokcuu [37, 38]. MoxHO
TIPEATIONOKUTH, YTO TUIIOKCHSI MOTJIa IIPUBECTH K CHH-
JKEHHUIO 3allacoB THCTaMMHA (Kak HeWpomeauaTopa) u
KapHO3MHA (T10100HO ONTMCAHHOMY BBIIIE JUIS TITyTaTH-
OHa). 3aTeM, MPH BOCCTAHOBICHHH HOPMOKCHH, CO-
3[JaHHBIN B TUIIOKCHYECKOM IIEPHO/IE 3aIPOC Ha CHHTE3
9THX COEAWHEHHUH OBUT yIOBJIETBOPEH, @ aKTUBHBIN 3a-
XBAaT TUCTUANHA KJIETKAMH IPUBET K CHIKECHUIO YPOB-
Hel oot AK B mtasme.



48

POLISH JOURNAL OF SCIENCE Ne 28, 2020

Takum 00pa3oMm, MOXKHO CHENATh 3aKIOUCHHE,
YTO 3HAYUMOE CHM)KEHHE YPOBHEH CBOOOAHBIX ITyTa-
MHHa M TUCTH/IMHA IU1a3Mbl KpoBH Ha 10-i MUHYTE T'H-
MOKCHH MOTJIO OBITh BBI3BAHO CHMKCHHEM Tpadduka
AK uyepes tpancnoptép LAT1 (SC7AS) w/unu yBenu-
yenueM ytwinzanun 3tux AK B tkansx XXKT (rmyra-
MHH) U Ha CHHTE3 OMOJIOTHYECKN aKTUBHBIX BEIIECTB U
AQHTHOKCH/IAHTOB (TUCTaMUH).

Tperbst AK, xoTopas JeMOHCTpHUpOBaa 3HAYM-
MBI€ W3MEHEHHS TOJBKO B MEPBOM IPYyNIE — ajlaHuH.
MeskopraHHbIif 000POT ajJaHHHA — 3TO B MEPBYIO OUe-
penb paboTa IIIF0K030-aTaHUHOBOTO YETTHOKA, TIEPEHO-
CSIILIETO aMMMAaK U TPEXYTTICPOJHBIE CKENEThl U3 CKe-
JICTHBIX MBI B MEYEHb UISi CHHTE3a MOYEBHHBI U
riarokoneorenesa [39, 40]. On noxox Ha APYroi IHK-
nuueckuil Metabonuueckuit myTh — 1ukn Kopu, B ko-
TOPOM MECTO allaHWHA 3aHUMaeT jakTat [41]. Dtu nBa
MeXaHH3Ma CO3/Ial0T ITOTOK CyOCTPaToB N3 CKEJIETHBIX
MBIIII B I€YE€Hb U U3 TIEYCHHU B CKEJIETHHIE MBIIIIBL. B
HaIlleM HCCIIeIOBaHUN B 00EHX IpyINax B TUIIOKCHYE-
CKOM TI€pHOJIe MbI He HAOJIONAIN 3HAYNMBIX H3MEHe-
HUH TIOKa3arenell cBoOomHOTO amaHuHa. B BoccTaHo-
BUTEIBHOM IIEPHOE MBI HAOMIOJATN 3HAYMMOE CHIKE-
HHUE TT0Ka3aTels CBOOOAHOTO ananuHa Ha 10-if MunyTe
(p <0,05).

[TosyueHHble TaHHBIE YKa3bIBAIOT Ha pa3iIU4YHbIE
B3aMMOOTHOIIECHUSI MEXIy TIJIIOKO30-aJJaHUHOBBIM U
[JIFOKO30-JIaKTaTHBIM YEJIHOKAMM B IIEPBOM U BTOPOM
rpymnmne. YpoBeHb JaKkTaTa IUIa3Mbl B 00€HX rpymmax
3Ha4nMO noBsImancs Ha 20-i (1 40-if) MUHyTax rumo-
kcuu 4 Ha 10-1 u 5-11 MUHYTax BOCCTaHOBIIEHHUSI, COOT-
BETCTBCHHO; TMHAMHKa JIaKTaTa B Iu1a3Me OblIa cXo-
HOHM B 00ewx rpymnmax (IaHHbIE HE TMPHUBECHHI). B TO
K€ BpeMs BO BTOPOH TpyTIe OblIa 3HAYUMast TIOJIOKH-
TeJIbHAsE KOPPEIALSI CPEJHEH CHIIBI MEXKIy MOKa3aTe-
JSIMHM aTaHMHA U JTAKTaTa BO BCEX TOUYKAX HAOIOACHHUS.
B nepBoii rpynme 3Ty nokasaTesd He KOppeIUpoBalln
MEXIy COOOH.

Takum 00OpazoM, MbI mojlaraeM, 4TO JWHAMHUKA
CBOOO/IHOT'O aJlaHWHA B BOCCTaHOBUTEIBHOM IEPHOJIE
B [IEpBOM TpymIie ObUIa 00yCIOBIeHa H3MEHEHUEM pa-
0OTBHI TITF0OK030-aJJAHMHOBOTO YEJTHOKA BCIIE/ICTBUE BO3-
JeiicTBus (hakTopa MUTAHUS W/TH OOJBIICH JITUTEITh-
HOCTH TMIIOKCUY 110 CPAaBHEHUIO CO BTOPOM IPyNIOH.

CrnennuIHBIM 7151 BTOPOH IPyTIBI OBIIO 3HAYH-
MO€ ITOBBIIICHUE YPOBHEH CBOOOAHOI TITyTaMHHOBOMH
KHCJIOTHI B BOCCTaHOBHTENBbHOM riepuoze (P < 0,05, Pu-
CyHOK 4). Ota 3amernMas AK Haxomutcs Ha «repe-
KpECTKEe» MHOKECTBA META0OIMYECKUX MyTeH, BKITIO-
yast MeTabosu3M Apyrux AK, oOMeH a3oTta u dHepreTu-
yeckuii Merabonusm [42]. B nuteparype umeroTcs
COO0OIIIEHHs O TIOBBIIIEHHH YPOBHS CBOOOIHOTO TIIyTa-
MaTa BO BHEKJIETOUHOM IPOCTPAHCTBE B OTBET HA TU-
MOKCHIO, HO OHM KacaJluCh MPOIECCOB, TPOTEKAIOLINX
B ITHC 1 Obun B mepBYIO ouepeb MOCBSIICHBI PeHo-
MEHY TJIyTaMaTHOW HelpoTtokcuuHocTH [43, 44]. Ox-
Hako, [IHC oTrpanndeHa oT KpoOBOTOKa TeMaTOdHIIC-
(hanmmyeckrM O6apbepoM, a CpeTHs KOHIICHTPAIHS TITy-
TamMara BO  BHEKIETOYHOM IIPOCTPAHCTBE  IIO
HeoOxomumoct TaM B 25-100 pa3 MmeHble, 4eM B
wiazme. IloaTroMy mnpencraBisieTcss COMHUTEIBHBIM,
YTO M3MEHEHUs TIIyTaMaT3PTUYeCKUX IPOIECCOB B

ITHC oka3any 3HaYMMBIi BKJIa B HAOJIIOIaBIIYIOCS BO
BTOPOM TpyIIe TMHAMHUKY TToKa3aTenei stoit AK.

Mpz1 nojaracM, 4ToO Ha6J'IIOJIaeMbIe HU3MCHCHHA
ObUIM BBI3BaHBI PEAKTHUBALMEW ITPOIIECCOB TPaHCAMHU-
HupoBanug AK mocie npekpaiieHust THITOKCHYECKOT 0
BO3/ICHCTBUS ¥ HOPMAJIHM3ALUH NapLUaIbHOTO JaBiie-
HUSI KHCJOpoJa B KpoBH. [JyraMuHOBas KUcJIOTa —
KJIFOUeBOHM cyOcTpaT (hepMEeHTOB-TpaHCaMUHa3, KOTO-
pBIE B CBOIO OY€peb HIPAIOT KIIFOUEBYIO POJIb B KaTa-
6omnusme AK B nientom [42]. T'umokcust ak THBUPYET HPO-
neccsl ayrodaruu B kierkax [45]. Ilpu Bo3nelicTBuu
9KCTPEMANIBHBIX (DAKTOPOB, B TOM UHCIIE TUIOKCHH,
ayrodarusi Wrpaer aJanTHBHYIO poOJib, CHabxaer
KJeTKku cBoOOAHBIMU AK U moaepxuBaer ux xu3He-
crocobrocTh [46]. B cBOro ouepens 3TH CBOOOIHBIE
AMHWHOKHUCJIOTBEI CIIY’KaT HE TOJIBKO PEryjIATOpaMu U
cyOcTpaTaMu Ul CHHTe3a JPYTHX COCIMHEHHH, HO U
KaTaboIM4ecKuMH cyOcTpaTtamMy, OAJEPKUBAIOIMHI
SHEPreTUYECKHi MeTa0OoNIN3M KJIETKU. Y THIIM3alus
6ompmmHCcTBa AK TpeOyeT nx TpaHCaMHHUPOBAHUS, U
AKIETITOPOM aMUHOTPYIIBI BBICTYNAET dYalle BCEro
apa IiIyTamar-o-KeTorIyTapar.

M3BeCTHO, YTO THIOKCHS TOAABISAET aKTHBHOCTh
depmenToB-Tpancamunas [47]. MbI onaraem, 9to mpu
BOCCTaHOBJIIEHUM HOPMaJIbHOTO NMapIUaIbHOTO JaBJe-
HUA KUCJIIOpOAa aKTUBHOCTb TPaAaHCAMHUHHUPOBAHU BOC-
CTaHaBJIMBAJIACH U JIa)KE TIOBBIIIAIACH, TOCKOJIBKY B I'H-
MOKCHUIO, BEPOSTHO, MPOUCXOJIMIO HAKOILJIGHHUE CYO-
ctparoB — apyrux AK. AxruBHas HapaboTka
TJIyTAMUHOBOW KHCIIOTHI B 9THX PEaKkIMsIX U IpHUBEa,
0 HallleMy MHEHHIO, K YBEJIMUEHHIO ypoBHeH 3Toit AK
B KPOBH.

3akaouenue. B Hamell pabore MBI TpOJEMOH-
CTPHPOBAIIH, YTO OCTpas HOpMOOApHIECKasi THIOKCHUS
BIMSET Ha ypoBHHU cBOOOAHBIX AK I1a3mMbl HE TOIBKO
B TUIIOKCHYECKOM, HO M B BOCCTAaHOBUTEIBHOM IIEPH-
one. IIpu 3TOM MBI HaOMIOAANM KaK CXOJCTBA, TaK U
pasnuyums B oTBeTe mysa cBoOoaHbIX AK KpoBH B 3aBU-
CHUMOCTH OT (hakTOpa nmuTaHus (TOcIe JErkoro 0e3xu-
POBOTO 3aBTpaKka U HaTOIIAK) U, BEPOSITHO, OT JUTUTEIb-
HOCTH TUIIOKCHYECKOT0 Bo3aelcTBHs. CXOIHOH B IBYX
rpymnmnax J00poBOJbLEB ObUla 3HaYMMasi JAWHAMUKA
(cHMWXEHKE) CBOOOIHOTO METHOHHMHA B BOCCTaHOBH-
TEJIFHOM TIEpHOJIE, MPEAIION0KNUTEIBHO 00yCIOBIICH-
Hasl KOMIIEHCAllel BBI3BAHHOTO THMITOKCHEH OKCHAa-
TUBHOTO CTpecca. B mepBoi rpymme (mocie JErKoro
0e3KUPOBOTO 3aBTpaKa) MbI HAOIIOAATHN CXOXKYIO IH-
HamMuKy TpéXx AK — riryramuHa, amaHuHa, THCTHAWHA —
HE MOBTOPSIBIIYIOCS y JOOPOBOJIBLIEB BTOPOM IPYIIIBI
(cHmwxkenue). M3MeHeHus mokaszaTenei CBOOOIHOTO
aJJaHUHa 6BIJ'II/I BbI3BaHbI, BEPOATHO, UBMCHCHHUAMU B
paboTe IIIOK030-aJlaHMHOBOrO 4enHoka. Habmronae-
Masl TMHaMHKa ypOBHEl cBOOOJHOTO IIIyTaMHHA U T'H-
CTHMHA OblTa 00YCIIOBICHA U3MEHEHNUSIMH UX YTHIIH-
3al B CHENU(PUUECKUX MeTabOIMYecKnX IMyTsX, a
TaKke, BO3MOXHO, B pabore oOmmx a1t stux AK
TPAHCIIOPTHBIX CHUCTEM. B BOCCTaHOBUTEIHHOM HEpH-
0J1e 3HaYNMOE TIOBHIIIICHUE YPOBHEH CBOOOIHOM TITyTa-
MHHOBOM KHUCIIOTHI HaOIOIAOCh TOJIBKO BO BTOPOH
rpymre (THIOKCHS HATOIMIaK), ¥ OBIJIO CBS3aHO, TPE-
MOJIOKUTEIBHO, C aKTHUBALUEH MPOLECCOB TPaHCAMHU-
HupoBaaus AK mocie BocCTaHOBJICHHS HOPMajIbHOTO



POLISH JOURNAL OF SCIENCE Ne 28, 2020

49

NapLMAIBLHOrO AABJICHUS KUCIopoAa B TKausax. U3 pe-
3yJIbTaTOB HAIIMX MPEIBIIYIINX PaboT HaM H3BECTHO,
910 myJ cBoOOaHBIX AK I1a3Mbl KpOBU pearupyer Ha
TMIIOKCHIO, U YTO CTaTyC IIUTaHUS BIMAET Ha XapakTep
9Toil peakuuu. IIporeMoHCTpUpOBaHHBIE B 3TOU pa-
6oTe u3menenus mnysna AK B BOCCTaHOBUTENBHOM Iie-
puoJe MOATBEPKAAOT 3TO 3AKIIOYEHHUE, HO B TO XKeE
BpeMs MOKa3bIBAIOT, YTO HEKOTOPbIE KOMIIOHEHTHI
9TOTO OTBeTa (IIOTEHITHAIBHO 3aIeiCTBOBAHHBIC B CH-
CTeMaxX aHTHOKCHIAHTHOH 3aIUTH) SIBISIOTCS CTEPEO-
TUMHBIMU U HE 3aBUCSIT OT NOCTYIUIEHUS HyTPUEHTOB
n3 XKKT.
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AHHOTALMS

YJIBOGHI/IG KUIICYHUKA ABJIACTCA JOCTATOUYHO PEAKUM IMOPOKOM PA3BUTUAL KKT u MaJIO3HAKOMBIM, KaK IJId
neanaTpoB, TaK U XUPYPIroB. B cTatbe MNpeaACTaBJICHbI KIMHUYCCKUC Ha6J‘IIOI[eHI/IH MNanrueHTOB C YABOCHUEM TOHKOM
KHUIOKHU B BO3PACTC OT 6 CYTOK 0 8 JICT, IMPOJICUCHHBIX B 2-KIIMHUKE CaMapKaHI[CKOFO TrocCyaapCTBEHHOIo MC/1n-
LUMHCKOT0 HHCTUTYTA 32 iepuo ¢ 2008 mo 2018 r. [JlaTorHOMOHUYHON CUMITOMATUKU JaHHOTO MOPOKA HE CyIlie-
CTBYET, UTO 3aTPyIHAET CBOCBPEMEHHOE €ro pacro3HaBaHue. /i mpoMIEHOTO CIIEMaIicTa BaXXHO 3HATH O
JAHHOM ITOPOKE, OCOOEHHOCTAX €r0 TeUCHHS, TUArHOCTUIECKHE aJTOPUTMEI U ONEPATHBHYIO TaKTHUKY IMIPH pa3-
JUYHBIX (popMax JaHHOTO MOPOKA.

Abstract

Doubling the intestines is a rather rare malformation of the gastrointestinal tract and unfamiliar to both pedi-
atricians and surgeons. The article presents clinical observations of patients with doubling of the small intestine
aged 6 days to 8 years, treated in the 2nd clinic of the Samarkand State Medical Institute for the period from 2008
to 2018. There are no pathognomonic symptoms of this defect, which complicates its timely recognition. It is
important for a specialist to know about this defect, the features of its course, diagnostic algorithms and operational
tactics for various forms of this defect.

KuaroueBble ciioBa: YABOCHUEC KHUIICUYHUKA, AICTHU, JUATHOCTHUKA, JICUCHUC.

Keywords: intestinal doubling, children, diagnosis, treatment.

AKTYyaJIbHOCTb. Y/IBOCHUS (IYIUIMKATypa) - CO-  JAHHOTO IIOPOKAa B Pa3HBIX CTpaHax KoJeOyeTcs OT
CTaBIIIOT TPYIIY PEIKUX MOPOKOB passurust mumiesa- 0,025 mo 1% [2, 7].
PHUTENILHOTO TPAKTa, KOTOPBIE CYIIECTBEHHO Pa3iIMya- OTOT cBOEOOpA3HBII U CIOXKHBIM MOPOK HMMEET
I0TCs 10 (hopMe, JIOKAIN3aLuY, pa3MepaM M KIMHUYe-  pa3iM4yHble Ha3BaHUS: XKeTyJo4Has KUCTa, SHTEPOreH-
ckuM mposiBieHusM [1, 5, 10]. Yactora BcTpedaeMocTH  Hasi KHUCTAa, THTAHTCKUH JUBEPTHKYJ, >KEIyIO0YHO-
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TpyAHas KHCTa, HHTpaMypaibHas KucTa u ap. [2, 3, 4,
6].

[lepBoe coobuieHue 00 yIBOSHMM KHIIEYHHKA
obuto onyoOsmkoBano Calder B 1733 roay (uut. 1o
S.J.Bond u D.B.Groff [7]). EnnHoe MHeHME B OTHOIIIC-
HUH JTAHHOW NATOJIOTHH c(hOPMHUPOBAIIOCH TIOCIIE ITy0-
mukanuu Ladd B 1937 romy, KOTOpBIH BBEN TEepMHH
«yZIBOGHHUE MHIIEBAPUTEIBLHOTO TPaKTa». JTO Ha3Ba-
HUE OOBEAWHWIIO OOMMPHYIO TPYHITy BPOXKAEHHBIX
aHOMAaJIMH, KOTOpBIE MMENH TPH OOIINE XapaKTepH-
CTHKH: HAJMIHE PA3BUTOTO CIIOSI TIAJKNX MBIIIL], STIH-
TEJIMAIbHOM BBICTWIIKM JIFOOOT0 OTHeNa IMHUIIEBAPH-
TEJNBHOTO TPAKTa M TECHOI B3aMMOCBSI3H C KaKOH-THOO
ero yacteio [7, 6, 8,10].

dopmupyetcs Mopok Ha 6-8 Hexene YMOPHOHAIIb-
HOTO INepuojia B pe3yibTaTe HapyleHHs BaKyolIHM3a-
LMY ¥ peKaHaIW3aluyu NepBUYHOM kumku [1]. YBoe-
HHUE MOXKET BCTPEUaThes B JIIOOOM OT/ielie MHUIEBAPH-
TENILHOHM TPYOKH, OT KOPHSA SI3bIKA 10 MPSIMOMN KHIIKH,
YTO ONpE/eNseT BApHAOETbHOCT KIIMHHIECKUX MIPOSIB-
JIEHUH W MHOrooOpaswe IMOAX0J0B K JedeHuio. K
Hanbosee JacThIM JIOKIN3AIMAM MOPOKA OTHOCHUTCS
YABOSHHE TOHKOM KHIITKH, COCTABIISIOMAs OKoso 44%.
Paznu4aroT HEMoNHOE U TOJIHOE YABOCHHUE, MPOTSIKEH-
HOCTb €T0 KOJIEOIETCSI OT HECKOIBKUX CAHTUMETPOB 10
1 M, muametp - ot 1 10 20 cm u 6onee. [To popme BbI-
JEISIF0T HECKONIBKO BHUJOB yJBOEHMsS: KUCTO3HOE, IH-
BEPTUKYJIAPHOE, TyOyJIipHOE U n3onupoBanHoe. Hamu-
YKe SKTOITMPOBAHHOM CIM3UCTON 000JI0UKH JKeyaKa B
YIBOGHHOH YacTH MOXET MPUBECTH K MENTHYECKOMY
W3BS3BICHUIO, KPOBOTEUEHHIO, Iepdoparmu [1, 6, 10].

Lean pa0oThI: NMpeACTaBICHUE CIy4acB KIMHH-
YeCcKOro HaOJIOAEeH!UsI OOJIBHBIX C yJBOCHHEM KHIIIEY-
HUKa, 0COOCHHOCTEH MX TEUCHUSI H METOJIOB XUPYPIH-
YECKOTO JICICHUS.

Matepuaa ¥ MeTOAbl HCCJIENOBAHUS: YUHUTHI-
Basi PeIKOCTb MOPOKA M BO3HUKILIHNE TPYAHOCTH B pac-
MO3HAaBaHUU Ha JOTOCIUTAIBHOM 3Talle, IPUBOAUM B
KayecTBe IpUMepa M3 Halled NPaKTUKU OINHCaHUE
HaOJIOJICHNs] TPEX MAlMEHTOB C YIBOCHHEM TOHKOW

N

KHIIKH B BO3PAcTe OT 6 CYTOK 110 § JIET, MPOJIEICHHBIX
B KJIMHHKKE 32 niepuof ¢ 2008 mo 2018 r.

[TepBoe KiIMHMYECKOE HAOIIONEHHE JAEMOHCTPH-
pyer TyOynsipHyto (opMy yIBOEHHs MOAB3IOLIHON
KHIIKK ¢ 00pa3oBaHHEM KPOBOTOYALIMX 513B, epopa-
LM KUIIECYHUKA U [IEPUTOHNTA.

BoneHo#t K., 4roma 6 wmec., (ucropust Ooie3Hn
Ne7752) rocnuTanu3upoBaH B OTACICHUE PCAaHUMAITHH
2-xymauky CamMU 18.12.2008 roga ¢ »xamodamu co
CJIOB MaTepHy Ha HAJIM4XE SHTEPOCTOMBI B IPABOH MO/~
B3JIOIIHOW 00J1acTH, NEPHOANIECKUE OOJIN B )KHBOTE U
pBOTY, IOXyJaHHE, cIa00CTh.

W3 anamHes3a y pebeHKa C roJoBaJoro Bo3pacTta
MaTh 3aMedala HNEepHOAUYECKOe IMOSBICHUE MPUMECH
KpPOBU B CTyJI€, B TEUCHHUE IIOCIEIHETO rojla OTMEeda-
FOTCS Teproandeckue 00Ju B xkuBOTE. B 0kTs10pe 2008
ro/1a JISYHMJICS TT0 MECTY JKHTEJILCTBA 10 TIOBOAY KPOBO-
teueHus: u3 JKKT nescHoit stuonornu. 18.11.2008
rojia ¢ KIMHUKOW OCTPOTO >KMBOTAa PEOEHOK TOCIUTa-
mm3upoBad B MCY HaBomHCKOro TopHO-METaLTypri-
YEecKoro KOMOWHATa, TJe IOocie MperoneparimoHHON
MIOJITOTOBKH TPOM3BEACHA IUAarHOCTHUYECKas Jarapo-
CKOTIHUSI, Ha KOTOPOH BBIIBICHO HAJIMYHE OOBIIOTO KO-
JUYECTBa THOWHO-(hHOpuHO3HOTO BHITIOTA. [lepexon Ha
CpeanHHYI0 JanapoTomuio. IIpu peBusun Ha paccros-
HHUM 0K0JI0 40 CM OT MIICOIIEKATBHOTO YI1a Ha CTEHKE
MOZAB3JOIIHOM KUIIKU BBLIBIEHO HepdopaTHBHOE OT-
Bepctue 08x05 cM ¢ MHOUIBTPHUPOBAHHBIMU KPasiMH,
SIBJICHUSI PA3IUTOrO THOWHO-KAaJOBOTO IEPUTOHMTA.
[TpousBenena caHausi OPIOIIHON IOJIOCTH C BBIBEJE-
HUEM NeppOPHUPOBAHHOTO YUACTKa B BUE MICOCTOMBI
B IIPaBO MTOJB3OIIHOM 001aCTH.

[Ipu mocryruleHnn B Hamly KIMHHUKY oOmiee co-
CTOSTHHE TSDKEJIOe, CO3HaHuE sicHOe. KOXHBIE ITOKPOBBI
OireHbIe, TYprop KOXH CHIDKeH. Macca Tema 14 kr.
ITpu ocMOTpe KUBOTA MO CPEIHEH JINHUN UMEETCS 11/0
py6en 13x0,5 cm 6e3 BOCHANUTENbHBIX MPHU3HAKOB, B
MpaBoi MOAB3IOUIHON 00IaCTH UMEETCS SHTEPOCTOMA

C MHOXKECTBEHHBIMHU CBUILAMH U SIBIICHUSMH dBarnHa-
UM OTBOJISINEIO OT/AENa, OOIIMPHAS Mallepanus KOXU
BOKpPYT CTOMBI (puc. 1).

-l

Puc. 1. Bonvnoti K., 4 200a 6 nec., (u/6 Ne7752) ¢ HanodceHHo IHMepOCmoMOt nu NOCMYNIeHUU.
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Jlabopatopubie ucciaemoanus: OAK: Hge-76,0
r/n, sputp.—2,0x10%%/m; LII1-0,8; Jleiik-7,8x10%n, ms-
2%; cs1-70%; 303-2%; numd.-23%; Mou-5%; COD-
35mm\u. V3U: B OprOLIHOM MONOCTH TATOJIOTHH HE 00-
HapyxeHo. Ha peHTreHKOHTPACTHOM HCCICIOBAHUN
TOJICTOW KHIIKH ¢ OapueM (Mppurorpadumn): KOHTpacT
PAaBHOMEPHO 3aIOJHSET BCE OTAENIBI TOJCTOW KHIIKH,
rayCcTpaIysi COXpaHeHa.

ITocne npenonepanonHoi noarotoBku 25.12.08
T. TIPOW3BE/CHA JAapOTOMUs, TIOCNIE pa3beINHCHUS
CIacyHOT O MpoIlecca BhIAeIeHa mieocToma. [Ipu peu-
3UH OPIONTHOHN MOJIOCTH BBISICHIIIOCH, YTO Ha PacCTOs-
HUH OKOJIO 25 CM OT MJICOLIEKATBHOTO yTJIa HAYHHACTCS
9BAarMHUPOBAHHAS YACTh TOHKOW KUIIKY JJTMHOIO 10 20
CM C MHOYKECTBEHHBIMHU mepdoparusmu. Jlanee mume-

THIA Ha paccTosHUU okojio 100 cM mapamiensHO oc-
HOBHOH IETIIe KUIIKH B BUAE «IBYCTBONKW». [Ipon3se-
JIeHa Pe3eKIs YABOCHHOTO CerMEHTa TOHKON KHUIIKH
U CO3JAaHHEM TOHKO-TOHKOKHIIIEYHOTO aHacToMo3a
«KOHEI B KOHEI.

MaxkponpenapaT pe3eUpOBAHHOTO y4acTKa TOH-
KOTro KuieuHuka (puc.2) mmnoro 10 120 cm, Ha Ipok-
CUMAaJIbHOM KOHIIE HMMeEeTCs MeTJIeBas HJIEOCTOMa C
MHO)KECTBEHHBIMH OTBEPCTHSIMH, Y€pe3 OJHO M3 OT-
BEPCTHH BBINAN 3BarvHAT OTBOAAIIETO OTIEa KUIIKH
IHOIO 15 cMm, oTedHBIH, OarpoBoro mBera. Jlaiee
HAYMHAETCS YIBOCHHBIM YJacTOK Ha IPOTSDKEHHUU 10
100 cM B BHIIE «ABYCTBOIKM (pHUC.2) ¢ HHYUIBTPHPO-
BaHHBIMHU CTEHKaMHU.

Puc. 2. Maxkponpenapam peseyuposannozo yuacmka nod830ouHou kuwku bonvroeo K., 4 200a 6 mec.,

(u/6 Ne7752) ¢ mybyaaprou gpopmoti y08oeHus.

TlocneonepalnoHHbIA NEPUO]] MPOTEKA IIAJIKO,
BBINMKCAH Ha 12 CyTKH B YJIOBJICTBOPUTEIEHOM COCTOS-
Hun. KoHTponbHEIN ocMOTp yepe3 6 MecsleB U 1 rox —
peOeHOK 3/10pOB, pacTeT M pPa3BHUBAETCS COOTBET-
CTBEHHO BO3PaCTy.

Bropoe knHMYecKoe HaOM0IeHHE IPEICTABISIET
HaunboJee pesIKyIo - AMBEPTHKYISIPHYIO OPMY AYIIIH-
KaTypbl TOHKOH KHIITKH.

Bonproii B., 8 net (uctopus 6omezan Ne4195), mo-
crymut B KimHAKY 20.06.127. ¢ xanobaMu Ha TIepHo-
JTUYECKHe MPUCTYIIO0Opa3HbIe OOJH B )KUBOTE, PBOTY H
3aJIepXKKy CTyJa, IEPHOIUYECKOEe TIOUEPHEHUE CTYJIa,
0OECIIOKOMCTBO, CHIKEHUE allleTuTa U ciaabocth. U3
aHamHe3a pedeHok 0oeH ¢ uronst 2009 rona. C 6omsMu
B )KMBOTE U pBOTOM rocnutanuizupoBat B LIPb no me-
CTY NIPO>KUBAHUS, TJE C TIPEIIOIOKUTEIBHBIM JJHarHO-
30M «OCTpPBIH aINEeHANIUT» NPOU3BEACHa OIepanus
anIeHPKTOMHS, BbIKCcaH Ha S5-cyTku. [locie omnepa-
UM NEPHOANYECKH ITOBTOPSUIHCH IIPHCTYIO00Pa3HOTO
xapakrepa 00Ii B )KUBOTE, B MEXKIPUCTYITHBIHN ITEPHOJ
OTMEYaJIH MOSBJICHHE NETTEO0PA3HOTO CTYIIA, OOIH Ky-
MMHPOBAIKCH TPOBEICHUEM CIAa3MOJIUTHYSCKONH W WH-
(y3monHoH Tepamuu. [larmeHT HeogHOKpaTHO 00CHTEe-
JIOBAH M JICYWJICS y TTApa3UTOJIOTa, TaCTPOIHTEPOIIOTA C

JINarHO3aMH «TaCTPO/IYOICHUTY, IJIMCTHAS UHBA3UD,
«mnaHkpeatuT». B HosiOpe 2011r BHOBb rocnuTaIn3m-
posas B I[Pb c Beleyka3zaHHOI KJIMHUKOI, I/ie ¢ Ipen-
MOJIOKUTEIbHBIM JMarHo3oM «Crae4Hasi KHIIeYHas
HEMPOXOJIUMOCTBY ONEPHPOBaH, NMPOM3BEICHO pacce-
YEeHHUE CITaeK MPaBOH IO/B3/IOIIHON 00JIaCTH C pe3ek-
et GPUKCHPOBAHHOTO K 11/0 pyOILy yyacTka 00JIbIIOro
CaJIbHHKA.

OOBEKTUBHO: TIPU TIOCTYIUICHUH OOIIee COCTOS-
HHUE TSDKENoe, Co3HaHue sicHoe. KoXKHbIe MOKPOBHI U
BUANMBIC CIM3HUCTBIE OOOJOYKM YHCTbHIEC, OJEIHBIE.
Typrop KOXu NMOHWXEH, MOAKOXHAsI KHPOBasi KIET-
yaTKa yMepeHHo pa3BuTa. TemnepaTypa Tena 37,2°C.
SI3bIK cyxoii, 0010keH OenbiM HaneToM. JKuBOT He-
CKOJIBKO B3Iy ThIH, Y4aBCTBYET B aKkTe JpIXaHus1. B mpa-
BOW TIO/IB3JIOIIHON 00JaCTH MMEETCs MOCIeoIepaly-
oHHEIN pyOer pasmepom 8,0x1,0cM 0Oe3 TpH3HAKOB
BocrayieHus1. [1anbrnaTopHo KHUBOT MSTKUH, OOIE3HEH-
HBIH B B IPaBOM IOAB3JIOLIHONW U OKOJIOITYTIOYHOI 00-
nmactax. CHMOTOMBI pa3pakeHns1 OPIOIIWHBI OTpHUIIa-
TenpHbIe. CTy OBUT 2 THS Ha3al ¢ IPUMECHIO TEMHOU
KPOBH U CIIM3H, MOUEHCITyCKaHHE CBOOOTHOE.

Jlabopatousie uccinenoranus: OAK: Hs-90,0 1/,
sputp.—3,3x10%%/1; LII1-0,8; Jleiik-16,8x10%m, nsa-2%;
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cs1-58%; nmumd.-36%; MoH-4%; COD-10mm\u. AHamus
Moun: ya. Bec-1015, neiikorutei—6-7 B m\3p., 9p.cB.-2-
3 B 11/3p.; COJIM MOYCBOM K-Thl HE3HAY. KOJI-BO. broxu-
MUYECKUI aHanu3 KpoBu B HopMme. Y3U: B OpromHoH
MOJIOCTH TATOJIOTHH He OOHapykeHo. IIpu peHTreH-
koHTpactHOM wuccienoBanuu KKT mnpusnakoB 3a-
nepxku Oapus He BbisBieHO. DI JIPC — 3akn. Ta-
cTpoayoneHuT. HasHaueHa uWH(QYy3HOHHAs Tepanus,
CHa3MOJINTHKH, OYUCTHTENBHBIC KIM3MBI, PBOTA Ipe-
KpaTHIach, OTOMIENT CTYJ, OAHAKO MePHOINIECKHUil 00-
JIEBOW CHHIPOM COXPaHSIICS.

26.06.12r. mpousBeneHa oneparus: Jlamaporomus
CPEAMHHBIM JOCTYIIOM, PEBU3US OPIOIIHON MOJIOCTH.
PacceueHpl MHOKECTBEHHBIE CHaWKU MPaBOM MOJ-
B3JIOIIHOW 00JIaCTH, HA PacCTOSHUU OKoJo 10 cM oT
MJICOIICKAILHOTO yIiia 0OHAPY)KEeHO 00pa30BaHUE, UC-
XoJsiee U3 OPEDKEEYHON YacTH TePMUHAIHHOTO OT-
JleJia MOB3IONTHON KHIIKU ¢ UHQWIBTPUPOBAHHBIMH
CTCHKaMH, HHTUMHO CBSI3aHHOE C KHUIICYHOH TPYOKOH
o01eit CTEeHKOM M MUTAIOIIUME COCYIaMH, 10 dopme
HAOMUHAMONIEEe JUBEPTHKYNI  pasMepoM  6x4cm

(puc.3).

Puc. 3.
Humpaonepayuonnoe ¢pomo y0goenno20 yuacmra noos300uiotl Kuwku 6oavnozo b., 8 nem 2 mec. (u/6 Ne4195)

IIpu panbHeWmel peBU3WM OPYrod IMAaTOJIOTUU
HeT. [IpousBeneHa pesekiys MOPaKEHHOTO y4acTKa
MOJIB3/IOIIHOM KHUIIKK C HaJO)KEHHEM TOHKO-TOHKOKH-
IIEYHOTO aHACTOMO32 «KOHEIl B KOHEID.

Maxkponpenapat: PezenupoBaHHbIH y4acToK Tep-
MHHAJIBHOTO OTJeJIa TIO/B3JOIIHONW KHUIIKK (puc.4
a,0,B) MPOTSDKEHHOCTBIO 7 CM, TI0 OpPBDKECYHOM YacTh
HCXOJUT 00pa3oBaHKe ¢ MHOMILTPUPOBAHHBIMU CTEH-
KaMH, HHTUMHO CBSI3aHHOE C KHMIIEYHOH TPyOKOH 00-
meld CTeHKOM M NMHTAOUIMMH COCyJaMHu, B IPOKCH-
MaJbHOM (TIPUBOJSAIIECM) OT/AEIEC UMEET yIBOCHHBIA B
BUJC NBYXCTBOJKH TpocBeT (puc.4 0), yIBOCHHas
4acTh 10 (hOpME HAIIOMHUHAET AUBEPTHUKYIL, IPU BCKPBI-
THUU TPOCBETA CIM3HCTAd OTCYHAA C réMopparvu, B

NPOCBETE UMEETCS CIIU3b U CTapas KPOBb B BUJIE «Ma-
JIMHOBOTO Xene» (puc.4 B).

3akiroueHre MaTOrMCTONOTHYECKOTO HCCIIeI0Ba-
HUsI PE3CLMPOBAHHOTO yyacTKa KulieuHuka: «JluBep-
TUKYJIsIpHast GopMa yIBOSHHS TEPMHUHAIBHOTO OT/AENa
TIOJIB3/IOIIHOM KHUIIKH C HAJWYHEM KJIETOK JKeIyaod-
HOTO THIIa, BOCHIAJICHUEM M U3BS3BICHUEM CIIM3HCTOMN
o0onoukm» (puc.4 ).

ITocneonepanoHHBINH TEPHO MPOTEKAI TIIaIKO,
BBIITMCAH B YJOBJIETBOPUTEILHOM COCTOSIHUM Ha 12
cytku. OcMoTpeH depes 1 rof, pebeHOK 310poB, Kanob
HET, pa3BUTHE 110 BO3PACTY.
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Puc. 4. Maxponpenapam (a, 6, 8) u mukpogpomozepagus npenapama (OKpacka 2eMamoxKCuiuHOM U 303UHOM,
x40) (2) pezeyuposantozo yuacmrka no08300UHOU KUWKU.

IIpencraBieHHbI KIMHUYECKUM Cllydall IIO3BO-
JISIeT JyMaTh O TOM, YTO MPUIMHON PEIUIUBHPYIONIIX
OoJieil ¥ KUILIEYHBIX KPOBOTCUEHHIT BO3MOXKHO ObLIa
MIEPUOTNYCCKY BO3HHUKAIOIIAS KHWIICYHAS HHBArHHA-
I[Us1, aHATOMUYECKON NPUYMHONW KOTOPOH SBUIOCH TY-
OyJIipHOE YABOCHHUE ITOB3AOIIHOM KHIIIKH.

Tperbe KIMHHYECKOE HAOIIOACHHE JEMOHCTPH-
PYET KACTO3HYIO POPMY ITyIUIHKATYPHI TOHKOH KUIIKA
Y HOBOPOXKIEHHOTO C SIBICHUSMH KHIIEYHOH HEMPOXO-
JTUMOCTH.

Bompro#t /1., 6 nHeBHBIHA, (wcTopus OoNe3HH
Ne1430), rocnuranu3upoBaH B peaHUMAIIMOHHOE OT/Ie-
nenue kimHukn 02.03.09r. ¢ xanmobGaMu co ClIOB Ma-
TEpH Ha B3/lyTHE KHUBOTA U TIEPHOIUUECKOE OECIOKOM-
CTBO, PBOTY U 33JIEP)KKy OTXOXKJECHHUS CTYJIa, BSJIOCTb.
W3 anamHe3a BbIlIEyKa3aHHBIE KajJ0Obl BO3HHUKIIU CO
2-CYTOK TIOCJIE POXKICHHUSL.

O0bexTuBHO: OOIIIEe COCTOSHUE TPU MOCTYILIC-
HUU TSDKEII0e, CO3HAHME sicHOe. PEOCHOK BSUTBIN, TIEpH-
onumiecku OecriokoeH. KokHbIe TOKPOBEI M BUIUMBIC
c3uCThIe 0007I09KK OllefiHbIe, akponuaHo3. Jlprxa-
Hue yvamenroe, Y/ 48 B 1 mun, YHCC — 146 B 1 MuH.
AYCKYJIbTaTUBHO HAJ JIETKUMH OCJIA0JICHHOE [hIXa-

nue. CeplieuHble TOHBI TPUTIYIIEHBI. SI3bIK CYXOii, 00-
noxeH OenbiM HanéroM. JlokaneHo: JKUBOT yBeanyeH
B 00BEMeE, ManbnaTopHoO MATKHUH, yMEPEHHO OOJIe3HEeH-
HBIH, ONpenessieTcsl OMyXoJeBUIHOe 00pa3oBaHue 0e3
YETKUX TpaHUIl, 3aHUMaIollee BCIO OpIOIIHYIO I10-
JIOCTh, MATKO-3JIACTHYCCKON KOHCUCTCHIIMH (pHc.S a.),
TIepUTOHEAIbHBIC CHUMIITOMBI OTpHUIaTeNIHBIE.
AyCKyIbTaTUBHO WIyMbl KHIIEYHOH MEPUCTAIBTHKA
pesko ocnabneHsl. [1o Ha3oracTpambHOMY 30HIY BBIJIE-
JISIETCS] JKEIYAOYHOE COJIEPKUMOE C TIPUMECHIO KETIH.
Cryn 6611 1ocIe KIU3MBI CKYJHBIH, MOYEHCITYCKaHNE
cBobomnoe. OAK: Hp-128,0 r/n, spurp.—4,3x10%%/n;
LII1-0,9; Jleiik-11,4x10%n, na-3%; ca-57%; numd.-
33%; mMoH-7%; COD-15mm\u. Ananu3 mMouu: yu. Bec-
1015, nefikoruThi—2-3 B M\3p., COJIM MOYCBOM K-ThI He-
3Ha4. Kon-Bo. Y3U: DxomaTonoruu co CTOPOHBI TIe-
YEHH, JKEUHBIX ITyTEeH, CEJIe3CHKH, IOYEK HE BBISB-
JICHO, B OpIOIIHOM MOJIOCTH BU3YaJIM3UPYETCS KHI-
KOoCcTHOE oOpa3oBaHue pasnuaHoro auamerpa 100x100
MM, 60x60 mm. 3axi.: DHTEepoKucTOMa? (puc.5 6). Ha
0030pHOI peHTTeHOTpaMMe OPIOIIHOM TIOJOCTH OIpe-
JIENSeTCs] TeHb JKUIKOCTHOTO 00pa3oBaHMs B MpPaBOH
MOJIOBMHE OpPIOIIHON TOJIOCTH M MHOXECTBEHHBIC
«aamm» Kioiibepa (puc.5 B).
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Puc. 5. Obwuii 6uo (a), Y3-kapmuna (6) u peneenozpamma (8) 6orvro2o [, 6 ou. (Ne u/6 1430) ¢ kucmosnvim
VOBOEHUEM MOHKOU KUWKU.

04.03.09r. oneparms — CpeanHHAS JTaIapOTOMUSI.
[Ipu peBr3nM OPIOITHOI OIOCTH OOHAPYKEHA KHCTO3-
Has ¢popMa yIBOCHUS TOAB3IOIIHON KHIIKH, HAuWHA-
fomasicst B 20 ¢M OT WIICOIEKAIBHOTO YIiIa IPOTKEeH-
HOCTBIO OKOJIO0 50 cM, AMaMEeTpOM KHCTO3HO-paCIIH-
peHHoI 30HBI OT 4 10 10 cM, CBA3aHHOE C KUIIEYHOM
TpyOKo# obmieii crenkoit (puc.5a). IlpousBenena pe-
3CKIMsI yJBOCHHOTO CETMEHTa TOHKOTO KHIICYHHKA,
AHACTOMO3 «KOHEIl B KOHEI.

Makponpenapar: pe3ellupOBaHHbIN y4acTOK MOJ-
B3JI0ITHOW KHINKK (prc.50), M0 OpBDKEEYHON YacTH

HMeeTCsT 30Ha KUCTO3HOTO PACIIUPEHHUs MPOTSHKEHHO-
cthio 10 50 cm, auamerpom 4-10 cM., HHTUMHO CBS3aH-
HO€ ¢ KHIIEYHON TpyOKO#l 0OmIeil cTeHKOW W MHUTaio-
IIAMHA COCYIaMH.

3aK/II0UYeHHEe MaTOTMCTOJIOTHYECKOI0 HCCIIEI0Ba-
HUS: «YIBOCHHE ITOAB3OIIHON KHIIKH C KMCTO3HBIM
pacimpeHueM MpoCBeTa U BOCMATUTEIbHO-KIETOUHOM
UHQUITBTPAIUCH CTCHKID.

ITocne cooTBETCTBYIOLIETO MOCIEONEPALIMOHHOTO
JIeYeHHsI HACTYTUJIIO MTOJIHOE BBI3IOPOBJICHHUE.

SUARRD NN .

L

Puc. 5.
Humpaonepayuonnoe ¢homo yogoennozo yuacmra (a) u maxponpenapam 601oH020 /., 6 on. (u/b6 Nel430).

BeiBoabl: 1. Pestomupysi ananus coOCTBEHHOTO
MaTtepuana, caeayeT MOAUYEePKHYTh, YTO YJBOCHHUE KH-
IIEYHHUKA SBJISETCS JOCTATOUHO PEKUM MOPOKOM pa3-
Butus XKKT 1 Mmanio3HakoMbIM, KakK Jist IEAUATPOB, TaK
U XUPYProB.

2. IIaTOrHOMOHHMYHOHM CHMIITOMATHKH JaHHOTO
MOPOKa HE CYIIECTBYET, UTO 3aTPYyIHSAET CBOEBPEMEH-
HOE €ro pacro3HaBaHWe. B OONBIIMHCTBE CiTydacB
0OJBHBIEC TIOCTYNAIOT B KIIMHUKY 10 SKCTPEHHBIM TIOKa-
3aHMSM B CBSI3H C PA3BUBIINMUCS OCIIOKHEHUSAMH, IIPH
9TOM KJIMHUYECKHUE TPOSIBICHUS OTIPECIISIOTCS BUIOM
OCIIO)KHEHUS (HENPOXOAMMOCTh, TIENTHYECKas s3Ba,

KpoBoTeueHue, mnepdopanus). BosHukaromme npu
3TOM OCTpBIE IIPOLIECCHI B OPIOIIHOI MOIOCTH TPEOYIOT
HEOTJIO0XKHOM XUPYpPruuecKkol MOMOIIM y JeTed Jto-
6oro Bo3pacra, Aake NeproJa HOBOPOKICHHOCTH.

3. Jlns nporitbHOTO CHEUAIMCTa BayKHO 3HATH O
JTAHHOM IIOPOKE, OCOOCHHOCTSAX €ro T€YEHHs, JHarHo-
CTHYECKHE aJTOPUTMBI U ONEPATHBHYIO TAKTHKY IPHU
pa3nuYHBIX (OpMax AAHHOTO MOPOKa.
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AHHOTAUMSA

I/I3yquo BIIUSAHUC caxapo3aMeH1/ITene1‘/'I Ha TCEXHOJIOTUYCCKHUE XAPAKTCPUCTUKU TBepI[OfI J'IeKapCTBeHHOfI
(1)0pMI)I, a UMCHHO noz[06paH COCTaB U M3YYCHO BJIMAHHUC BJIAXKHOCTU I'paHyJidATa U JAaBJICHHUC IMPCCCOBAHUA Ha
XapaKTCPUCTUKHU Ta0JIETOYHOH MacChl U TOTOBBLIX TaOJIETOK. I[J'IH KaXJa0ro caxapOo3aMCHUTCIIA ObLIa OIpeacICHa
HacCbIIMHAasA INIOTHOCTD U ChIITYYCCTh MaTcpurajia. OHeHKy KauyecTBa TabJIeTOK MIPOBOAMNJIA I1O OIMAUCAHUTIO (BHGIHHI/II71
BUJ Ta6J‘I6TKI/I), cpez[Hei/'I Macce TabJeTOK U OTKJIIOHEHHE B Macce, pacnaacMoCTH, MPOYHOCTHU, PACTBOPUMOCTH,
IMMPOYHOCTH HAa UCTUPAHUE. HOKaSaHO, YTO BBCACHHC cop6ma " JIAKTO3BI CHOCO6CTBYIOT IIOBBINICHUIO IIJIACTHYC-
CKHX CBOMCTB TaOJIETOYHON MAacChl, YBEIMUYCHHUIO CHIITyYECTH, OBBIMICHUIO TPOYHOCTH TAOJIETOK, YITyUYIICHUIO
BHEIIHETO BUAA, OPTraHOJECIITHICCKUX CBOMCTB. Y CTAHOBJICHO ONITUMAaJbHOE COOTHOIICHNE KOMIIOHCHTOB COp6I/IT-
nmakros3a — 3:1.

Abstract

The influence of sweeteners on the technological characteristics of the solid dosage form was Studied,
namely, the composition was selected and the influence of granulate humidity and pressing pressure on the char-
acteristics of the tablet mass and finished tablets was studied. For each sweetener, the bulk density and flowability
of the material was determined. The quality of tablets was evaluated based on the description (appearance of the
tablet), the average weight of the tablets and the deviation in mass, disintegration, strength, solubility, and abrasion
strength. It is shown that the introduction of sorbitol and lactose contribute to improving the plastic properties of
the tablet mass, increasing the flowability, increasing the strength of tablets, improving the appearance, organo-
leptic properties. The optimal ratio of sorbitol-lactose components is 3:1.

KiroueBble cJIoBa: IpeccoBaHMe, TAOIETKH, JIEKapCTBEHHAS (OpMa, Caxapo3aMEeHUTEITH.

Keywords: pressing, tablets, dosage form, sweeteners.

B nHacTosimiee Bpemsi B JIeKapCTBEHHBIX IMpemnapa-
TaX, B KAueCTBE HAMOJIHUTEIS M KOPPHUICHTa BKyca
OYCHb YaCTO MCIIOJIB3YIOT CMECH CaXapo3bl U TJFOKO3BI.
N3BecTHO, YTO U30BITOYHOE MOTPEOJICHUE JICTKOYCBOSI-
EMBIX YTJIEBOJIOB MPUBOJIUT K PAa3BUTHIO 3a00JICBaHUI
caxapHOro nuadeTa, OKUPEHUS U aJUICPTUH.

ITo nanubiM BO3 Poccust Ha yeTBepHOM MecTe 10
3a00JICBaHHIO JIOACH CaXapHBIM JHA0ETOM H ajlIeprH-
YeCKUMU 3a00JIEBaHUSMH, OYEBHIHO, UTO 3TH 3a00JIe-
BaHUS Pa3BUBAIOTCS, MOCKOJIBKY MEHSETCS KadecTBO
JKU3HH, T.€. KaYeCTBO MPOAYKTOB, BOIBI M 3KOJOTHS.

3T0 BBIHy)K]laeT moneﬁ OTKa3bIBAaThHCA OT aneMa ca-
XapoCoJepKaIIUX MpEnapaToB, OCOOCHHO TMPHUCYT-
CTBHC B COCTaBE caxapa B TabJICTKax KOPOHAPOTUIIATH-
PYIOIIMX CPEJCTB.

Beectsa, mpuMeHsieMble, BMECTO caxapa U MpH-
Jlalolue ClIajJkuil BKyC Ha3bIBalOT caxapo3aMeHUTe-
JsMu. B Hacrosiiiee Bpemsi CyIIECTBYET JOCTaTOUHOE
KOJIMYeCTBO OE3BPEIHBIX COBPEMEHHBIX Caxapo3ame-
HUTENEW U MOACIACTUTENEH, KOTOPhIE HE BIUSIOT HA
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MOKa3aTeNH TTIMKEMUH U MOTYT HCIOIb30BaThCs 00JIb-
HBIMH CaxapHbIM ANa0eToM, O)KUPEHUEM U aJuleprude-
CKUMH 3a00JIeBaHUSIMH.

Bce caxapozaMeHHUTEIH [0 CTENIEHH y4acTusl B 00-
MEHE BELIECTB M IHEPreTUUECKON IEHHOCTH MPHHSTO
MOJIpa3/IeNATh Ha COOCTBEHHO caxapo3aMeHHTENH (Ka-
JIOpUIHBIE) U NOoACIacTHTENH (HeKaopuiiHble). [To pe-
meHno MexayHapoAHOH accolMalliy Mo MOACIacTH-
TEJISIM, K TPYTIe caxapo3aMEHHUTENICH OTHOCAT (PpyK-
TO3y, KCWIHNT U copbut. B rpymnmy moxmcnactureneit
BXOMAT IUKJIaMart, CyKpasio3a, HeOreCIIepHIH, TayMa-
THH, TIIMIUPPU3UH, CTEBHO3U U JakTyino3a. [logcma-
CTHUTENHN HE IPUHUMAIOT Yy4acTue B OOMEHE BEIIECTB, U
UX KaJIOPUHHOCTD COCTABJISET HOJIb KaJOPHA.

[Tpu npoun3BoACTBE TAOIETOK MOIB3YIOTCS HAION-
HHUTEJISIMH, KOTOpbIE 00sI3aHbI FapaHTHPOBATh 101003~
IOIIYI0 TEOMETPUYIECKYI0 (opMy, TpeOyeMble MmoKasa-
TEJIM KauecTBa TOTOBOI MPOAYKIMHU, TAKUX KaK BHEIII-
HUH BHI, pacnaJaeMocThb, IPOYHOCTh, CTAOMIBHOCTH
TIPY XpaHEHUH.

Bribop coctaBa HaNOJTHUTENS TO3BOJSIET YIyd-
[IMTh BECh TEXHOJOTHYECKHH mporecc. Takum obOpa-
30M, 3aMEHa caxapo3bl B COCTaBe TaOJIETOK, MOBBIIIA-
eTcs 6€30IacHOCTD [UIS TEX JIIOZIEH, KOTOPbIE CTPAaloT
OT caxapHOro AnadeTa u anjIepruu.

Takum 00pa3om, akTyalbHBIM SBJIsIeTCsI Mo pu-
Kals COCTaBa TalJIETOK, COJIEPIKAIIUX Caxapo3dy M
TJIIOKO3Y, a TaKKe ONTHMHU3alus (HapMaKoIOTHIECKHX
1 (papMarieBTHUECKUX CBOHCTB.

Lenpto paboTbl OBUIO OIEHUTH MPUMEHHUMOCTH
Pa3NMYHBIX caxapO3aMEeHUTEIEeH B TEXHOJIOTHUH ITPOH3-
BOJICTBA TBEP/IBIX JIEKAPCTBEHHBIX (OPM.

B nureparype mano uHpOpMaIyy o MIpUMEHEHHN
caxapo3aMeHuTeled B  TBEPAOM  JIEKAPCTBEHHOU
tdopme. B cratbe aBTOpOB [1] MokazaHo MogudUKaIusg
COCTaBa TA0JETOK BaIHMI0JA 3@ CUYET MPUMEHEHHUS I0-
JIMOJIOB - M30MaJIbT, COPOMTOI, KCHIIMTOJ, JIJakTo3a. Pe-
3YyJbTAThl IPOBEACHHBIX B CTATHC HCCHe}IOBaHI/Iﬁ IIOKa-
3aJM, YTO BBEICHHE W30MaJIbTa CIIOCOOCTBYET MOBBI-
HICHUIO TUIACTUYECKUX CBOWCTB CMECH, YBEIHMUYCHHUIO
CBIITY4€CTH, TIOBBIIICHHUIO TPOYHOCTH TAOJIETOK, yIy4-
IICHUIO BHEUIHETO BU/Ia OPraHOJIENTHYECKUX CBOMCTB
W aBTOPaMHM TPEJIaracTcsi IPUMEHITh N30MaNbT IS
MPSIMOTO TTPECCOBAHMSI.

B Hacrosiiee BpeMsi, HECMOTpPsI Ha JOCTUTHYTHIE
ycIiexu B 001aCTH IPSIMOTO ITPECCOBAHMUS B ITPOU3BOA-
CTBE TabJIETOK, JaHHBIH METOI IPUMEHSIETCS IISI H3T0-
TOBJICHUSI OTPAHMUYCHHOTO KOJIMYECTBA JIEKAPCTBECH-
HBIX BCHICCTB, © B OCHOBHOM Ha q)apMaI_IeBTI/I‘-IeCKI/IX
OPEONPUATHIAX TaONEeTKH MOTY4aroT depe3 BIaKHOe
rpaHyJUpOBaHHE.

I'panymsuus [2] HeoOxomuMa A1l Yy IIIeHHS Chl-
ITy4YECTH TaOJIETHPYEMOH MacChl, KOTOPOE IPOUCXOIHT
B pe3yJibTare 3HAYUTEIBHOI'O YMEHBIICHUS CyMMap-
HOUW NOBEPXHOCTH YaCTHIL IIPH UX CIMIIAHUU B TPAHYJIbI
U, CIeI0BAaTEIbHO, COOTBETCTBYIOLIETO yMEHBIICHUS
TPEHUsI, BO3HUKAIOILETO MEXAY YacTUIIAMH IIPH JIBH-
JKeHuH. PacciioeHre MHOTOKOMITOHEHTHOH MOPOIIKO-
o0pa3zHOl cMecH OOBIYHO TPOUCXOAWT 3a CHET pas-
HUIBI B pa3Mepax YacTHIl W 3HAYCHUSAX YICITBHON
IUIOTHOCTH BXOJIIIAX B €€ COCTaB JICKAPCTBECHHBIX U
BCITOMOTATEIIFHBIX KOMITOHEHTOB. Takoe pacciocHue
BO3MO>KHO TIPH BHOPAIUAX TaOIETOYHON MAIIMHBI WIIN
ee BOpoHKH. PaccioeHne TaOieTHpyeMoll Macchl -
OIIaCHBIM M HEJOIYCTUMBIN IPOLECC, BBI3bIBAOIIMN B
psizie cityyaeB MOYTH MOJHOE BBIIEIEHHE KOMIIOHEHTa
¢ HauOOJbIIIEH YICIbHON IUIOTHOCTBIO U3 CMECH U
HapylIeHHe ee J03UPOBKH. ['paHyisuus npemoTBpa-
IIaeT 3Ty OMACHOCTbh, IIOCKOJIBKY B ITPOIIECCE IOITyde-
HUSI TPaHyJl IPOMCXO/IUT CIUIIaHUE YaCTHI Pa3InaHON
BEJIMYUHBI W YIENBbHOW IUIOTHOCTH. ['paHymar, mpu
YCIIOBHH PaBEHCTBA Pa3MEPOB TOIYYaeMBIX TpaHYI,
MpHOOpeTaeT JOCTATOYHO IIOCTOSIHHYIO HACHITHYIO
Maccy.

B nacrosiiee Bpems B papManieBTHKE IPUMEHSIOT
caxapo3aMeHHTEIH, Takue Kak (pyKros3a, JAKTO3a,
copour, kcwautr (E967), creBus, Manproza. M3yuus
(bU3MKO-XMMHUYECKHe U (hapMaKoIOTHUECKHe CBOMCTBA
MIEPEYUCIIEHHBIX Caxapo3aMeHUTeNeH, Uil JajdbHel-
IIMX UCCIICOBAaHUNA HaMU OBUTH BBEIOpPAaHBI (PPYKTO3a,
COpOUT U JIaKTO3a, TOCKOJIBKY JJaHHBIE caxapo3aMeHH-
TEJH CHIKAIOT MOOOYHBIC A(PEKTHI, B TOM YHUCIIE aj-
JIEPTHUIO Y OTPEETICHHOTO YHCIIA JIFO/IEH I OTpaHu-
YEHUs! JUIsl yTOTPeOICHNS OT/IEIbHBIMH MAllMEHTAMH C
CaxapHBIM JHa0eTOM.

Crimrydects [3] sBISieTCS caMbIM BaKHBIM KOM-
IUIEKCHBIM TTapaMeTPOM, XapaKTEpU3YIOMIUM CII0CO0-
HOCTb CBIIIy4ero MaTepuana o0pa3oBbIBaTh HEMPEPhIB-
HBIA yCTOMUYUBBIA MOTOK. CHITy4ecTh MOPOIIKOB MIIN
TabJICTUPYEMBIX MAacC 3aBUCHT OT (OPMBI M pa3Mmepa
4yacTHll, (ppPakIMOHHOTO COCTaBa, BJIAKHOCTH, BHYT-
PEHHETO TPEHHs MEXAy YacTHLIaMH W T.1. Beicokas
ceiyuecTh (Oonee 1r/cex) obecrevnBacT paBHOMEp-
HYI0 TI0/lady BelecTBa B MAaTpHIly TaOJICTOYHOTO
mpecca, a BBICOKHE 3HA4YCHWS! HACBITHOHM IJIOTHOCTH
TabJIETOYHOW MAaCChl, YIPYyro-TUIaCTHUECKHE CBOWCTBA
BIIHSIFOT Ha KaYE€CTBO MOITYYaeMBIX TaOJIETOK, TEXHUKO-
HYKOHOMHYECKHE TI0Ka3aTeNn mpeccoBanus. Hamu Oplna
M3ydeHa HaCHITHAs IUIOTHOCTH U CHIMYYeCTh caxapo3a-
MEHHUTENeH - PPYKTO3bI, JIAKTO3bI M copOuTa. Pe3yib-
TaThl CBHIMYYECTH M HACBHIMHOW MJIOTHOCTH MpPEACTaB-
JieHBI B Tabuie 1 u 2.

Tabmumua 1
Pe3ynbTaThl Hccne0BaHuU ChIyYeCTH caxapo3aMeHuTenen
Ddpykro3a Copbur Jlakro3a
ChlnydecTs,* 1/cek 7,1+0,02 6,8+0,01 7,5+0,04

W3 tabmume! 1 BUIHO, 9TO COPOUT, PPYKTO3a M JTAKTO3a HMEIOT XOPOIIYIO CHITYyYeCTh, IIOCKOIBKY MOPOIITKH CUH-
TAIOTCS XOPOIIO CHITYYHMH, €CITH 3HAYCHUE HAXOAUTCS B mpenenax 6,6-8,5 r/c.



60

POLISH JOURNAL OF SCIENCE Ne 28, 2020

Tabauma 2
HacrpinHasi mI0THOCT caxapo3aMeHuTeNnei

DpykTo3a Copbur JlakTo3a
Macca nycToro HWJIMHIpPA, [PaMM 45, 3780 45, 3780 45, 3780
Macca IFUTHHIPa ¢ HABECKOM, IpaMM 49,9968 52,1111 51,2345
VIUIOTHEHHBIH 06BEM 0cajika, CM° 9 9 9
Macca ocajika, rpaMM 4,6188 6,7331 5,8565
HachinHas NI0THOCTH ocafika (pH), r/em® 0,4618 0,6733 0,5856
HachinHas NIOTHOCT YIJIOTHEHHOO ocaika, r/cm® 0,5132 0,7481 0,6507

Kax BumHO 13 TabmuIls! 2 caxapo3aMeHUTENH JIaK-
T03a, PPYKTO32a 1 COPOUT OTHOCUTCS K pa3psiy JIETKUX,
MIOCKOJIbKY 3HAU€HMsl HACHIMHOW IUIOTHOCTH IS JIeT-
KHX BEIIECTB HaXOauTcs B npeaenax pH < 600 KI/MS.

Crenyromuii sTan paboThl 3aKIIOYajcs B H3yde-
HUU BJIQKHOCTH TaOJETOYHOH Macchl. M3BecTHO, 9TO
BIIQXKHOCTH OKa3bIBACT HEMOCPEICTBCHHOE BIMSIHUC HA
IJTACTUYECKHE CBOHCTBA YacTHIl — OoJiee BIaKHBIC Ma-
TepHaibl, KaKk IpaBwio, Oonee macTU4HbL. [IpucyT-
CTBHE CBOOOIHOM BIIarW HA IOBEPXHOCTH YACTHIL CIIO-
COOCTBYET CHIDKEHHIO TPEHHUS NPH UX CONIDKEHHH U
OJTHOBPEMEHHO MEXIy MOPOLIKOM W IOBEPXHOCTBIO
MaTpHulbl. 9t0 MNPpUBOJAUT K YBCJIMYCHUIO CBITYYCCTH
IMOPOIIKOB U CHMXXCHUIO TPECHUA IPU BBITAJIKWBAHHUU
Ta0JIEeTOK U3 MaTPHIIBL.

Takum 00pa3oM, BIQKHOCTH MOPOILIKOB SIBIISIETCS
Ba)XHBIM (DAaKTOPOM ISl IPECCOBAHMS TAOJIETOK, OIITH-
MH3aIUs KOTOPOTO TIO3BOJIACT YBEITUIUTH TPOU3BOIH-
TENBHOCTH 000PYIOBaHUS, IMOBBICUTh KA4E€CTBO T'OTO-
BOM MPOIYKINK U CHHU3HUTH €€ CTOMMOCTh. B CBs3u C

OTHUM HaMU U3Yy4YCHO BJIMAHUEC OTHOCHUTEJIBHOM BJIaXKHO-
CTH ¥ JaBJICHUs IPECCOBAHUS HAa MOKa3aTeIN KauecTBa
TabJETOK M TEXHOJIOTHUECKHE CBOWCTBA TPAHYJISATOB.
Hamu ObumM mpUTOTOBIICHBI MOJIETIBHBIE CMECH BBI-
OpaHHOTO COCTaBa C PA3JIUYHON OTHOCUTEIHHOMN BIIAXK-
HOCTBIO M HAIIPECCOBAHBI TAOJIETKU IIPH Pa3HOM JaBiie-
HuH. Hamu ObUTH B3ATHI caxapo3aMEHHUTENH ¢ BIAKHO-
cteio 1% m 2% w mpH 3THX BIAXHOCTIX OBUIH
3ampeccoBaHbl TaOJIeTKW TpH OaBieHUsX 3,6,9,12
Kr/cm?.

Hagecky mopomka caxapo3amenutens 0,6 T 3a-
rpyXajad B MaTPHIbI, 3aTE€M IPECCOBAIH ITyaHCOHOM
JIMaMEeTPOM 9 MM THIIPaBIMYECKOrO IIPecca, BPeMsi BbI-
nepxkku 15-25 cek. [lonyueHnas tabjaeTka ObLIa U3y-
YeHa Ha MPoYHOCTh. CTOHKOCTH TabJIETOK K pa3aBiu-
BaHMIO (IIPOYHOCTH HA W3JIOM) OIPEIEIISUIN MyTeM H3-
MEpEeHHsI CHJIBI, HEOOXOOUMOW ISl pa3pylIeHus
tabnerok Ha mproope QUASAR 100. Pesynsrars! npo-
BEICHHBIX HCCIICOBAHUN IPEICTABICHBI B TabmIe 3.

Tabmuma 3

[TpodHOCTH TaOJICTOK, MOTYUYEHHBIX IPH Pa3HOH BIAKHOCTH M IABJICHHH IPECCOBAHMS

HanmMenoBanne HaIOTHATEIIS

Jasnenue npeccopanus, Kr/cm?

IIpounocts, H

®pyxkrosa (1%)

3 9
6 10,5
9 15
12 16

®dpyxkTo3a (2%)

13
16
18
23

Jlakro3a (2%)

22

25
27

Copb6ur (2 %)

85
87
89
12 90

3
6
9
12
3
6 24
9
12
3
6
9

W3 nory4eHHBIX JAHHBIX BUAHO, 9TO IPUMEHEHUE
(pYKTO3BI U JTAKTO3BI B KAUECTBE HAIIOJIHUTENS Tabie-
TOYHOW MAacCHI HE IIeNIeCO00pa3HO, MOCKOJIBKY IOITY-
4yeHHas TalleTka MX OSTHX caxapo3aMeHHTeNed He
UMEeT MPOYHOCTH, IMOCKOIBKY TalleTka CUMTaeTcs
MIPOYHOM, €CITM 3HAUCHUS IIPOYHOCTH B Ipeaenax oT 30
MIla. CopOuT okazaicsi caMbIM IIPOYHBIM cCaxapo3ame-
HUTEJIEM.

Crenyromuii sTan paboThl 3aKio4ajcs B U3yde-
HUM BO3MOXXHOCTH HCIIONB30BAHMS PA3IMYHBIX CME-
ceif, cocraBa comep)Kanmmx cCOpOUT u QPYKTO3y U CO-
CTaBa COpPOWT W JIaKTO3a B Pa3HBIX COOTHOIIEHHSIX.
[IpeccoBanne TabIETOUHON Macchl MPOBOAWIN IPU

JTABJICHUH TIpeccoBaHus 12 Kr/cM2, Tak Kak U3 HaLIHX
HaOJIOJICHUI TIPY 3TOM JIaBJIEHHH TaOJETKNU CTAHOBH-
much pounee. HaBecka mopomka maccoii 0,6 .

[Tpn macmrabupoBaHuu TabJIETOYHOM MacChl CO-
CTaBa CoJIepIKaIero COpOUT U PPyKTO3Y MOCIE TPaHy-
JSIIMU HE TIOZACHIXala Ha BO3yXE, a MPU MOJCYIINBa-
HUM B CymIWIbHOM Kady npu remnepatype +40°C 06-
pa3oBbIBaNach Kapamelb, II03TOMY TaOJIETOUHYIO
Maccy cocTaBa copOuT U pyKTO32a HE UCIIOJIB30BAIN B
HCCIeI0BaHUAX. Pe3ynbTaTel HCCIIENOBAHUM CMECH CO-
cTaBa COpPOMT W JIAKTO3a MPHU PA3HBIX COOTHOIIEHHSX
MpeacTaBlIeHbl B TabauIe 4.
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Tabmuma 4
Pe3ynbTaThl MOJIENIBHOM CMECH COCTaBa COPOMT M JIAKTO3a IIPH PA3HBIX COOTHOUICHHSIX
MognenbHabie cmecu aia | [Ipounocts, | Pacmamaemocts,
Pesynbrar
Ta0JCTUPOBAHUS H MUH
JlakTo3a:Copbur 70 40 X0poIII0 MPEeCCOBAIKCH, TAOJIETKH OBICTPO CIIO-
1:1 ' MaJiCh
X0opoIII0 MPECCOBAIKCH, TAOJCTKH IO BHEIII-
Jlakro3za:Copbur
1:2 87 4,5 HEMY BHJIY XOPOIIIETO Ka4yeCcTBa, €CTh HEOOIb-
) [IME CKOJIBI
XopoIIo mpeccoBaIrich, TAOIETKH 110 BHEIII-
Jlakro3a:Copbur
1:3 94 5,2 HEMY BHJYy XOPOIIIETO KauecTBa, 0e3 CKOJIOB,
) MOBEPXHOCTH [IISHIIEBAs

W3 Tabmumbl BUAHO, 9TO CMECh COCTaBa Co/lEpkKa-
[IET0 JIAKTO3y M COpPOHUT B cooTHomEHUH 1:3 xopomio
npeccyercs. [loaydeHHbsIe TaOMeTKH U3 TaOIEeTOYHON
MaccChl, COJCPIKAILYI0 JJAKTO3y U COPOUT B COOTHOIIE-
HuH 1:3, umenu kpyriyio Gpopmy, IeTsHBIE Kpasi, TIaa-
Kyl0 M OJIHOPOJHYIO TOBEPXHOCTb, PaBHOMEpPHBIN
nBer. HaHeceHne pucku He MPOBOJMIIOCH, TIOCKOJIBKY
paznenieHus TabJIEeTKHU MPU CyOJIMHTBAIbHOM TIPUMEHE-
HUM He npepycMoTpeHo. CpenHiol Maccy TabieTok
OIIpEeIeISUTH TPAaBUMETPUYECKH B COOTBETCTBUU C Tpe-
6oBanmsimu ['® XI. Cpennsst macca, omnpeneneHHas
B3BenmBaHueM 20 TaOleToK, HaXOQUIach B Tpeaenax
0,570 - 0,630 1, oTknoHEeHHE Macchl 18 u3 20 TabneTok
YIOBIIETBOPSUIO (hapMaKOMEHHBIM TPEOOBAHHUAM U HE
IPEBBIIIANO Mpenenos, onpeneneHabx ['® XI (= 5 %).
PacmagaemocTh TabJIETOK MIPOBOIUIIN COTIIACHO TPebo-
BaHusAM [ '@ X1, Tabnerku, cogeprkarine JaKTo3y 1 cop-
OouT B cooTHOMIEHNH 1:3, pacmaganuch B Bojae 0e3 mc-
MOJIb30BAHUS AUCKOB B TeUeHUE He O6omnee 15 MuH.

Takum 00pa3oM, MPOBEACHHBIE HAMH UCCIIEI0BA-
HUS TIOKa3aJd, YTO TaOJETKH, MOJyYeHHbIe U3 Tablie-
TOYHOU MacChl COCTaBa JJAKTO3a U COPOUT B COOTHOLIE-
HUU 1:3 UMeNH XOpOIIyIo IPOYHOCTb, PACIIalaeMOCTh
B IIpezesiax HOPM U OPraHOJENTHYECKUE XapaKTepH-
CTHKH, TI03TOMY Caxapo3aMEHHUTEIH COPOUT U JTaKTO3y
MOTYT OBITh PEKOMEHJOBaHbI B KayeCTBE BCIIOMOTa-
TEJIbHBIX BEIIECTB JUIsl TOJNYy4YeHHs TBEPAOW JeKap-
CTBEHHOH (pOpMEI.
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