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JKmanos H.B., maructp 1o HanpaBbaeHNIO «300TEXHUA»,
BeIyIMif CIIEIMA/INCT HAallpaB/IeH s CBUHOBOJICTBO
IVMBU3NOHA 6106€30IaCcTHOCTH U caHUTapHOro KoHTpons 'K BYK

CUHEPTU3M FTNMYTAPOBOIO AJIbAETNAA
Cc APYTUMWU BEWWECTBAMMHU
U EMo NCrnoJib3OBAHUE AN OESUHPEKLUNUNA
B CBUHOBOAYHECKUX XO3AUCTBAX,
BKJTIOYAA MPOTUBOAEUCTBUE BUPYCY AYHC

BeepeHue

AdpukaHckas Yyma ceuHen (AHC) npeacraenseT cobom
OfOHY M3 Hanbonee cepbe3HbIX Yrpo3 Ans CBMHOBOACTBA
BO BCeM Mupe. JTa 60e3Hb XapaKTepnuayeTcs BbICOKUM
YPOBHEM CMEPTHOCTM Cpeamn NoronoBbs U OTCYTCTBUEM
3(hheKTUBHBIX BAKLWH, YTO NOgYEPKMBAET HEOOXOONUMOCTb
pas3paboTKn HAOEXHbIX METOAOB NPOMUNAKTUKN 1 KOHTPOSA
Hag nHgekunen. Cpean BaKHENLLNX 3NIEMEHTOB 6MOII0-
rMYeCcKon 3alUnTbl CBUHOEPM 0CO60€e 3HayYeHne nmeet
opraHnsdaums perynsapHon ge3nHdekLmm, No3BOSSAIOLLEN
MUHUMU3MPOBATb PUCK PACNPOCTPaHEHUS NHADEKLNN.

OfHUM 13 NepCneKTUBHbIX aKTUBHbIX WHFPEONEHTOB,
npUMeHsieMbIX B Ae3UHeKTaHTax, ABNseTCs rnyTapoBbii
anbperng (FA). OH 0TIM4aeTCs BbICOKOW CTEMNEHbI0 BO3AEN-
CTBMS Ha LUMPOKWUIA CNEKTP MaTOreHoB, BKIOYas BUPYChI,
6akTepun 1 rpubsl. MNpenapaTbl, cogepKaLlme rnyTapoBbIi
anbgerung, 3apekoMengoBanu cebs kak aeKT1BHbIE Cpea-
CTBa B OTHOLLEHUM YCTON4YMBbIX (DOPM MUKPOOPraHN3MOB,
OCOBEHHO MPY KOMOVMHUPOBAHUN C APYTUMU XMMNYECKUMU
KOMMOHEHTaMMW.

K umcny coBpeMeHHbIX KOMMEKCHbIX Npenaparos OT-
HocuTca «Kombuages», NnpefcTaBnaoLLnm cCob0M cMechb
rnyTapoBoro anbaervaa v BCroMoraTenbHbIX KOMIOHEHTOB,
KOTOpblE YCUNNBAKOT aHTUMUKPOOHYHO aKTUBHOCTb. Takas
KOMOUHaLMS NO3BONSAET 06ecneyvnTb IPPEKTUBHOE YHNY-
TOXEHWe MMKPOOPraHM3MoB faxe B HeGNaronpuUATHbIX
YCINOBUAX SKCNlyaTaumm npu HU3KMX Temneparypax.

1. Xummnyeckas npupoga rnytapoBoro anbgervpa

myTtaposbii anbpermg (CsH:O.) — npeactaButens knac-
ca anbgerngos, o6nagaroLmi CUbHbIM aHTUBUPYCHBIM,
aHTM6aKTepuanbHbiM U PYHrMUMAHBIM genicTeneM. fden-
CTBME rNyTapoBOro anbiermaa OCHOBaAHO Ha CBA3bIBAHUM
anbaerngHbIX rpynn ¢ aMMHorpynnamMmm 6eKoBbIX MONEKY
MWKPOOPraHW3MOB, YTO HapyLLaeT LIefIOCTHOCTb UX KNeTo4-
HbIX CTPYKTYP W BbI3blBaeT rubenb nartoreHa. bnarogaps
CBOEMY MEXaHU3MYy OENCTBUSA ryTapoBbIi anbaerng cro-
cobeH paspyLuaTb NMnNuaHble 060M04KM BUPYCOB, NOAAaBNsAs
pa3MHOXeHWe 1 NpegoTBpaLLas pacrnpocTpaHeHue 60ne3HN.

Ero BaxHoe CBOMCTBO — BO3MOXHOCTb ASINTENIBHOIO
COXpaHeHUs1 aKTUBHOIO COCTOSIHUS Ha 06paboTaHHOW Mo-
BEPXHOCTU, YTO MO3BONSET NoAAepXnBaTb CTEPUIIBHOCTb
06beKTa B TEHEHME NPOJOIKUTENBHOrO BPEMEHM.

2. CuHeprusm rnytapoBoro anbgeruga ¢ gpyrumu
KOMMOHeHTamMu

O heKTMBHOCTbL FNYTApOBOro anbaervaa 3aMeTHoO BO3-
pacTaeT npu COBMELLEHHOM MCMOSIb30BaAHUN C Pa3nMYHbIMU
XVMUYECKMMM BELLIECTBAMMU, YCUIMBAKOLLMMU €0 aHTUMU-
Kpo6Hble cBoicTBa. PaccmoTpum nogpobHee oThesibHble
KaTeropmm Takmx XMMU4eCKnX BELLeCTB:

2.1. YeTBepTUUHBbIE aMMOHUIHbIE coeguHeHus (YAC)

370 rpynna coeaMHEHUA, COCTOALLMX N3 NOMOXNTENbHO
3apsHKEHHbIX KATUOHHbIX MOJIEKYIT, MPOSBASIOLLNX CUMbHbIE
aHTMMUKPOOHbIe cBoncTBa. OHM OKa3bIBatOT AONOSHUTESb-
HOEe BMUSHNE Ha MEMOPaHbl MMKPOOPraHN3MOB, Bbi3biBast
HapyLLeHne NX UenoCTHOCTU N yBeNMYeHne YyBCTBUTENb-
HOCTU K OEeNCTBUIO FNyTapoBOro anbaervga.

Hawnbonee pacnpocTtpaHeHHble npeactasuTteny YAC,
NCNOMb3yeMble COBMECTHO C r1yTapoBbIM asibOernaom:

BeH3ankoHusa xnopma: 0OHO U3 KNacCU4eCKUX Be-
LeCTB, U3BECTHbIX CBOMM LLUMPOKUM MPUMEHEHMEM
B Ae3nHMUmMpyoLWLmMx kKomnoamuymsax. OHo ynydiiaeT
apcop6umio rnyTapoBoro anbaernaa Ha noBepxHOCTb
W yBENMYMBAET NPOOOMKUTENBHOCTb €r0 KOHTaKTHOMO
ahpekTa.

OOAX (OngeumnanmMeTnnaMmMoHus Xopua): UCMosb-
3yeTcsa Ans yCUneHns ge3vHuumpyoLero AencTems
rnyTapoBOro anbgernga nytem yBennmdeHus npoHuK-
HOBEHUS CKBO3b CTEHKN MUKPOOPraHM3MOB.

AnkmnonmMmeTnnbeH3nIaMMoHusa xnopua: nod6asnseT
YCTONYMBOCTb MyTapoBOro anbgernaa K pasindHbiM
hakTopam BHELLHEN cpedbl, BKo4asa 3arpa3HEeHHOCTb
OpraHM4Yeckux OCTaTKOB M HU3KYIO TemnepaTypy.

CoBMeCTHOE MCMOoNb30BaHWe rnyTapoBOro asb-
gernga v 4eTBEPTUYHBIX aMMOHUAHBIX COEAVHEHUN
Nno3BONSET JOCTUYb BbICOKMX YPOBHEN Oe3NHMEKUNN,
Heo6XoouMbIX OS5 NIMKBMOALUN BUPYCOB, TakKuUX Kak
A4C.

2.2. CnnpTbl

KOMMOHEHTbLI, Takme Kak 3TaHOosT U U30MpornaHor,
yAyuLIaT NPOHMKaloLLMe CBONCTBA ryTapoBOro ab-
gervga, ocnabnss BHELLHME CITIOU MUKPOOPraHN3MOB U
OTKpbIBas NyTb Ansa 6o5ee rny6oKoro NPOHNKHOBEHMS
aKTUBHOrO BeLLecTBa. JTO coveTaHne yCKopsieT npo-
LleCC MHaKTMBaLMN NaTOreHOB U YMEHbLUIAEeT He0HX0au-
MO€ BPEMS BblAEPXXUBAHMSA pacTBOpa Ha MOBEPXHOCTW.

BaxHO OTMETUTb, YTO OAHOBPEMEHHOE UCMOMb30-
BaHMe CNMPTOBbLIX JO6ABOK W rNyTapoBOro anbgernga
€030a€eT 9KOHOMMYECKU BbIrOOHOE PeLLEHME, MOCKOSIbKY
YMeHbLUIaeTcs NoTPe6bHOCTb B 60MbLUMX 06bemax [o-
pororo rnyTapoBoro anbgernga.

2.3. Komnnekcoo6pa3syroLue ctTabunusnpyrowume
KOMIMOHEHTbI

OpHow 13 Nnpobnem, CBA3aHHbIX C UCMOSIb30BAHNEM
rNyTapoBOro anbgernaa, ABAsaeTcs ero CKNOHHOCTb K
nonvMepusauunn, 4To BeeT K NoTepe akTUBHOM hop-
Mbl M YMEHbLLEHNIO aHTUMUKPOOHOM 3DEKTUBHOCTH.
Y106bI N36€XaTh NOTEPU aKTUBHOCTU, NPOU3BOAUTENN
[06aBnsAT B KOMMNO3ULUK CTabunmsaTopsbl, coxpa-
HAOLME nepBoOHa4asibHoe COCTOsAHME TyTapoBOro
anbgerva.

OCHOBHbIE TUMbl CTaBUNN3ATOPOB BKITHOYHAIOT:

OpraHunyeckne KMCNOoThbl: Takne Kak JIMMOHHas
KMCNOTa UNKn yKCyCcHas KUcnoTa, perynupytoT pH pac-
TBOpA, 3amMenIstoT NpoLEecCkl 06pa3oBaHns nonMMepa
N NOOOEPXUBAIOT CTabUNbHYIO CTPYKTYPY aKTUBHOIO
BeLlecTBa.

AHTUNONMA(PUPHBIE areHThbl: HEKOTOPbIE CreumMdny-
Hble XMMU1YeCKMNe BELLECTBA, CNOCOBHbIE hopMMpoBaTh
KOMMMEKChI C MNyTapoBbIM anbAernaoMm, 3allmaoT
ero OT HexXenaTeNbHOW TpaHcdopmauun.

PurkcupoBaHHble Bydepbl: NpegHa3Ha4veHbl ans
nopaep>XaHusi NOCTOSIHHOIO 3Ha4eHus pH 1 ycTpaHeHus
KOnebaHun, BAMAIOLMX Ha CTabubHOCTb Npenapara.
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[MprMeHeHne cTabUNU3NpPyOLLIMX KOMMNOHEHTOB B
KOMMJIEKCE C ryTapoBbIM anbaernaom aBnseTcs Kpu-
TUYECKM BaXKHOW COCTaBNSAIOLLEN MHOMMX MPenapaTos,
Takux kak «Koméupges», rapaHTupys CoxpaHeHue Bbl-
COKMX XapaKTepuCTUK AE3NHMDEKLUN Ha MPOTSKEHUN
CpoKa cny>6bl NpoayKTa.

3. MpakTnyeckoe nNpMMeHeHue rayTapoBoro
anbgernpa B CBUHOBOACTBE

Ob6paboTka XMBOTHOBOAYECKNX TOMELLEHNM

Ha npaktuke gesmHpekums noMeLleHnin CBUHohepPM
C 1CMNOMb30BaHMEM rNyTapoBoro anbaervaa peannay-
eTcA crenyoLwmm 06pas3om:

Pa6ouunin pacTtBOp roToBUTCS C KOHLIEHTpauunen
0,1-0,2 % rnyTtapoBoro anbgervga.

Hopma pacxofa XuUaKoCTu COCTaBsAET NPUMEpPHO
0,3 N Ha KB.M.

Bpems akcnoanumm (NpogosmKnTensHOCTb 06paboT-
K1) OOMKHO COCTaBNATL He MeHee 30 MUHYT.

Mpouenypa noBTOpsSETCSA NEPUOAMHECKN, 0OBecneYm-
Basi nogaep>XxaHne Heo6xX0ANUMOro YPOBHS CAHUTAPHOW
YACTOTbI HA NPEANPUATAN.

LesnHeeKkyns TpaHCnopTHOro obopynoBaHus

PactBop rnyTapoBoro anbgervga Takxe npuMmeHs-
eTca ana 06paboTKM TPAHCMOPTHbIX CPeACcTB U TEXHO-
I0rMyeckoro 06opynoBaHusl, 3a4encTBOBaHHOIO Ha
nponssoacTee Msca. O6bI4HO paboyas KOHLEeHTpaLms
HaxoauTcsa B npefenax 0,2 %, a BpemMs 9KCnosuumm
Bapbupyetca oT 1 go 10 MUHYT B 3aBUCUMOCTN OT
CNOXHOCTM 3arpsA3HEHUS.

Takas cucremarumyeckas npouniakTnka no3sonser
3aLUTUTL 0O6BEKTLI MHPPACTPYKTYPbI OT BO3MOXHOIO
3aHeceHus Bupyca AYC 1 obecne4mBaeT 6ecnepe6oii-
Hyt0 paboTy nNpegnpuaTms.

4. OueHka achchekTMBHOCTU rMyTapoBOro anbpe-
rupa npotus supyca A4C

OKCrnepMMeHTasibHO NOATBEPXKAEHO, YTO BMpYC AHC
YYBCTBUTESIEH K BO3ENCTBUIO rNyTapoBOro anbaernaa.
JlabopaTtopHble TeCTbl NOKa3bIBAtOT MNOSIHOE yCTpaHe-
HWe BUpyca npv BO3OENCTBUM HU3KUX KOHLEHTpauui
rNyTapoBOro anbgernaa 3a KOpoTKoe Bpemsi.

B nccneposaruax ®rey «BHUN3XK» B pamkax
TeMaTUKM Hay4HO-UccnegoBaTesnbCkMx paboTt «Be-
TepuHapHoe 6naronosny4dune», 2025 r. OTMEYeHo, 4To
3(OPEKTUBHOCTbL MyTapoBOro anbaernaa B OTHOLLEHUN
Bupyca AHC HeofjHO3Ha4YHa 1 CUITbHO 3aBUCUT OT CO-
CTaBa KOHKPETHOr0O KOMMEepP4ecKoro npenapara, a He
TOMbKO OT KOHLEHTpaLuMmM OENCTBYIOLLEro BeLLeCTBa.
PesynbTatbl MCCnegoBaHMin NokasbiBatoT, 4YTO ANd
rapaHTMpoBaHHON nHakTueauum supyca A4C KOHLEeH-
Tpauus rnyTapoBoro anbaernaa B paboyem pactsope
JOJKHa cocTtaBnATb He MeHee 0,05%.

YyeHble 06HapyXunu, 4To npenapaTtbl No-pasHoOMy
nokKasbIBalT CBOK 3heKTMBHOCTL. OAMH 13 NpoTe-
CTMPOBaHHbIX NPenapaToB C 3asBIEHHON KOHLEHTpa-
umen 0,024% rnytapoBoro anbgernga He rnokasan
BUPYNULMOHOW aKTUBHOCTW, B TO BPEMS Kak OpPYrou,
¢ 6onee HM3KOM KoHueHTpaumeli (0,015%), okasancs
3(phEKTMBHBIM. DTO yKa3bIBaeT Ha TO, YTO adhdek-
TMBHOCTb OnpefensieTcs He TOMbKO KOHLUEHTpaumen,
HO M Hann4yem B npenapaTe cuHepruama ¢ apyrumu
XUMNYECKNMU BeLlecTBamMu. Takum obpas3om, Ans
obecneyeHns HagexxHon aesnHdekumm npotne AHC
peKoMeHAyeTCs UCMOoMb30BaTh Nnpenaparsl Ha OCHOBe
rnyTapoBoro anbfervpa ¢ KoHUeHTpauven He MeHee
0,05% v B cocTaBe cbanaHCMpPOBaHHbLIX KOMMO3ULWHA,
NPOLUEeALLUNX NOMHbIV LMK UCMbITAHUA HA KOHKPETHbIX
TECT-MOBEPXHOCTSX.

UccnepoBaHue Stadnik et al. (2021) npogemoH-
CTPMPOBAIIo, 4TO MUHMMAaSIbHAas KoHueHTpaums 0,1%-ro
pacTBopa rnyTapoBoro anbgernga cnocobHa Hen-
Tpanusosatb Bupyc AYC 3a 10 MUHYT 3KCNO3ULMK.
HaHHbIn hbakT noaTBEPXXAAET BKIIOYEHNS MTyTapoBOro

anbgernga B NpoTOKONbl 06e33apaxmnBaHns 0O6bEKTOB
CBMHOBOOYECKOro X035MCTBA.

5. MeToabl oLeHKN Ae3nH(PEKLMOHHbIX CPeacTB

CoBpeMeHHas npakTvKa npeanonaraeT OUEeHKY pesy ib-
TaToOB AE3NHMEKLMN NOCPEACTBOM CreumanbHbIX METOONK
npoeepkn. OQHOM U3 TaKUX NPakTUK ABNSETCA TecToBas
npoBepka Npob nocrne 06paboTKM cpeacTeamu, cogepxa-
WnMKn rnyTapoBbiin anbgerng. BcemupHas opraHmsaums
OXpaHbl 300POBbSA XMBOTHbIX PEKOMEHAYET NPOBOAMUTL
perynspHblie NPOBEPKN 3PPEKTUBHOCTU OE3UHAEKLUN,
NCrnonb3ysa MUKPOBUONOrn4yeckue aHanmabl, NOATBEPXK-
JaioLimMe nosHoe yaaneHne XunBbiX MUKPOOPraHM3mMoB
nocrne npowueaypsbl.

6. Be3onacHocTb pa6oTbl ¢ MMKpoopraHuamamu llI-1V
rpynnbl onacHoCcTU

Pa6oTtasi ¢ naToreHHbIMW OpraHM3mMamm, OTHOCALLIMMUCS
k rpynne lll-IV (takumu kak Bupyc AHC), He06XOAUMO CTPO-
ro cnegoBatb npasunam 6MONorMyecKon 6e3o0nacHOCTU.
OcHoBHble TpeboBaHWA BKIIOHAIOT:

CosgaHue cneumanm3npoBaHHON 30HbI 415 MPOBEAEHUSA
3KCMNEPMMEHTOB C NaTOreHHbIMM MaTepmanamu.

PerynsapHble MeguumMHCKMe OCMOTPbI MepcoHana, 3aHs-
TOro paboTou ¢ NoTeHUMarbHO OnacHbIM 6MOOrNYECKUM
mMaTepuasnom.

CTtporoe ncnonb3oBaHMe MHAMBUAYaANbHbLIX CPEACTB
3alMThbl (3aLLUUTHbIE KOCTIOMbI, MepYaTKu, MacKm).

YeTKoe BbINOSIHEHME TUTMEHNYECKUX HOPMATUBOB,
BK/OYas npasuna yTmnmsaumm otpabotaHHOro Matepumana.

CobntoeHre nepedmcneHHbix NpaBu CBOANUT K MUHK-
MYMY PUCK BO3HUKHOBEHWS Ype3BbI4alHbIX CUTyaLMA U
3almLlaeT 300poBbe PAabOTHUKOB nabopaTopum.

3aknioyeHue

Bnaropaps cBoen XMMM4eCcKon npupoae rnyTaposbIi
anbgerng caMocToATENbHO U, 0COBEHHO B COMETaHWUM C ApY-
rMMU XMMUYECKUMI BELLECTBaMU, 06ecrevmnBaeT HagéxHyHo
3aLmTy OT MHAeKumK, B YacTHocTn oT AYC, coxpaHss
CBOI A(PEKTUBHOCTL Aaxe B TPYOHbIX dKCMyaTaumoH-
HbIX ycrnosusix. Mpn y4é€Te NpaBuUNbHOO MCMONb30BaHUSA
Oe3nHUUMPYIOLLMX NpenapaToB: YETKOro cnenoBaHus
WHCTPYKLUMAM NPOU3BOAUTENS MO NPUFOTOBEHNIO Pabo4nxX
pacTBOpoOB, BbI6OPY pexvma 06paboTKn 1 COONIOLEHNIO
Mep 6e30MacHOCTU, HanpaBfeHHbIX Ha NpedynpexneHne
HeraTuBHbIX MOCNEACTBUN Npu 06paLLleHnn ¢ arpeccumB-
HbIMU XMMWKaTaMMu.
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