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“EARMATSIYA-INNOVATSIYA MARKAZI® MCH| (SyHaaH ByEH - "Baxapyssu” aef aTananu) HOMUARH X3PRAKAT KUNYBHN AvpexTopMIRZAYOQUBOV ISLOMBEK
ABDUBANNOB O'G'LI, Gup TOMOHASH, 88 ""ALFRAGANUS UNIVERSITY™ MCHJ" {ByHaaH Gy&H - "BylopTMadqu” neb aTanaaun) HOMWAEH XBPaKaT KWyEYM AMPEKTOR
YULDASHEV YAKUE SABIROVICH, ukkun4u ToMoHgaH, Bupranukaa “Tapagnap”, anoxuia sca “Tapad” feb aTanysuunap Maskyp WapTHOMaHW KyWuaarunap
¥akuga Ty3aunap:

1. 1. 1.MPEAMET O OrOBOPA. 1.1, 3AKA34YUK nopy4aet, a UCTIONHUTENb

npuHuMaeT Ha cebs 06A3aHHOCTE NPOUSBOAUTL YCAYrU (Ranee «YCNYTU») B

o6nacTu Hay4HbLIX UCCNef0BaHUA U pa3paboTok NeKapcTBeHHBIX CPeAcTE U
W3OEenMit MeOWUMHCKOro HasHavyeHun. 1.2, B ycnyru BXoAauT:

Ywby wap a6 Tynaiaw 8a Kabyn Kunanu Ba MPoUM KYRWAArk WapTnap acocuaa TosapnapHu (xusMaTnapHu) eTkasub
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LLIZPTHOMBHUHT YMYMHR MMIGA0PH Y4 MEANHOH cyM D0 TWAMH (cymMMa cyznap Gunan), (3 000 000.00)

2. NPABA W OBRA3AHHOCTU CTOPOH,

2.1. 3AKA3YMK wmeeT npaso:

2.1.1. TpeSosaTth oT WCTIONHWTENS BainonHenns oBA3aTeNLCTE No oKasaHuio YCIYT B nonHom OOBEME W/WNW DEIYMHBIE CROKMK;

2.1.2. TpefiosaTs o7 MCMONHWUTENSA BosmMelteHns cTouMocTh YCIIYT 8 cayyae HeUCNONHEHUR obA3aTeNLCTE NO X DKa3aHWIO, KPOME CAYYaes, Koraa 3to
fpOW3oWN0 BCABACTEME POPC-MaKOPa.

2.2. 3AKAIYUK oBRIYETCR;

2.2.1, caoeRpeMeHHO ONAaTUTE YCAYTW;

2.2.2, 8 Cly4ae KOPPEKTUPOEKMK CKOHYATENBHOR CTOMMOCTH, NPOWIBECTH AONASTY YCNyT:

2.2.3, CBOBBPEMEHHO NPECCTABUTE HEOEXOLUMYID TEXHUHECKYIO SOKYMEHTALMIO W MHOPMALING, 3 TakKe 06pa3LLl CLIPLA M BCNOMOTETEbHEX KOMMNOHEHTOR B
KONWYECTEE AOCTATOMHOM AR oKazanue YCIYT;

2.2.4, B chyyae HeoBXOQMMOCTH NPEACCTABUTE BOMNOAHUTENBHYID MHBIOPMALIKI, L} yio ANA ocywecTaneHuA YOIV & pamkax AOMOBOPA.

2.3, UCMONHWTEND WMeeT npaso;
+2.3.1. 8 cayae vecobnionerus 3AKAIYWKOM yenoswd IOTOBOPA no onnaTe, OTKa3aTLCA OT OKa3aHuA YCIYT.

2.4, UCNONHWTENL obasyeTca:

2,41, oka3aTe YCIYTH 8 nonHom ofieemMe U CpoKK;

2.4.2, e pasrnawate NPEACTABNEHHEIE IAKASIYWKOM ana pazpaboTki CBEOSHWRA O MATEDUANAX W obecnesmeaTh KOHPUABHUWENBHOCTE WHHODMALIMM,
3. NOPAQOK NPEQOCTABNEHWA, COAMM M NPUEMA YCNYT,

3.1. WCNONHWATEND NpWCTYNaI0T K oka3anue YOAYT & TeyeHue 2-x AHER C MOMEHT2 OCYLLECTB/I@HWA ONNaTsl 3AKAZHUKOM.

3.2, KauecTan ez YCIIYT A CODTEETCTEOBATE TPEGOBAHUAM MO KAYECTEY, NPEAYCMOTDEHHLIM 33K0HOAATEALCTROM PY.

3.3. Cpoku okasanus YCIYT onpeaenfoToR oxoan us ofbéMa U cneurpuyeckux pcofieHHocTed 3aKaia SAKASHUKA.

3.4, B cny4ae BD3HUK Henpensu oBCTOATENLCTE, NPW OKazaHuW YCIIYT (Nnoxoe KaYeCTED Wik HEAOCTATOYHOCTE NPEACTaBNEHHEIX obpa3uoa,
noTpebHocTe 8 T m obopy M MCC iy HEROCTATOK MHGOPMALWMK WU T.1,) NPOANEHWE CROKOR, NPENYCMOTPEHHBIX
LOrOBOPOM. ; J

3.5. Mo oKoH43HWIO NpefocTasnesna YOIV, WCNOJIHUTENL npeacTasnseT 3AKAIYUKY IAKNOYUTENLHLIR OTYET, @ TaKXe 4NR NOANUCAHUA KT BRNDAHEHHBIX
paboT (oka3aHHeix YCIYT) v cueT-pakTypy.

3.6, 3AKAIHMK, B T 5 (nATW) Kanexaar ZHERN © MOMEHTE MOAYYEHWS, NOMMEH NOATWCATE BKT W CHET-GAKTYPY, Mo npegsAsuTs MCNONHWUTENKD
MOTWBMPOBAHHLIA OTKAZ OT NPUHATUR YTAYT,

4. CTOMMOCTb YCNYT W NOPAACK PACHETOB

4.1, PacyeTs Memay WCTIONHWTENEM u 3AKASHUKOM 32 npeAocTaBneHbie yoNy Ty OCYLIECTANRIOTCA B GerHaniuHOM NOPAAKE NYTEM NEPENUCNEHKA HA CHET
WCNOAHWTENR 100% npeponnaTel B TedeHue 3-x GaHKOBCKUX AHER C MOMEHTA NDANUCAHUA LOroOBOPA,

4.2, CTOMMOCTb YCAYr - cornacko 1.2 NyHKTa

4.3, HOC 3AKA3YMKOM WCMNONHWTEND Boinna4usaeTcA B pasMepe 12%.

4,4. B chy4ae, ecnu B MPOYECCE OKazaHua YCIIYT BosHUKHET HEOBXOQUMOCTS NPOBENBHUA RONCAHUTENLHLX YCNYT, He npefycMoTpeHHbx ACMOBOPOM,
WCMONHUTENb BLICTARNAET CHET Ha AONONHUTENLHsE YC/IYT W, KoTopse onfa4queaiTcs SAKAZHMKOM & TeveHWe 5 AHER € MOMENTA BRICTABNEHUA CleTa.
WCNONHWTENb NPUCTYNAET K Bein 0 AONOAHWT YCIYT BT 2-% fiHell ¢ MOMEHTE DCYLWECTBBHWA OnnaTel JAKAIHUKOM, a Tanxe
npeaocT A Bex MaTep DOKYMEHTaUMK W obpa3yos AnA NPeROCTABNEHWS AONDAHWTEABHLLX YCAYT,

5. OTBETCTBEHHOCTE CTOPOH.

5.1, B cayyae HapyweHui yenosuit JOTOBOPA, WCNONHUTEND seinnayusaer SAKAZYMKY:




5.1.1. Mexu & pazsepe 0,5% CTOWMOCTH HEUCNCIHEHHDA HECTYH o6H3aTENLCTES 33 KamALA ABHe Npocpoyku, HO He Donee 50% CTOMMOCTH HE OKB33HHEX YCIYT -8
CAy4ae NPOCPOYKN OKa3aHua YCIIYT,

5,1.2, CTOMMOCTh HE OK33aHHEX YCIIYT - 8 Chyyae HeUCnonHeHMA WNKW HeHAANEXaLIErD HCNoNHeHA YCAYT (WM MK YBCTH), KOTOPLIE HE MOTYT BbiTe UCNONHEHSI
WAl Hagnexalwus ofpasoM 1o 8 NpegocT 1R FAKAZYHUKOM cpok,

5.2. B chyvae HapyWeHWA yenosud JIOTOBOPA, 3AKAIHWK smnnasueaeT WCNOMHWATENO:

5.2.1, NONHYD CTOMMOCTL COOTBETCTEYOWER YCNYTW - B ciyYae HEOCHOBATENLHOM O M HEC P 0 (Mo3aHee 2-x CYTOK [0 OKOH4aHWA cpoka AOTOBOPA)
oTkaza ot YCIYT,

6, @OPC-MANOP

6.1, CTOPOHbL! oceoBomAanTCA OT OTBETCTEEHHOCTY 38 H2CTUHHOE WM NONHOe HEWCNONHEHWE pbR3aTenpcTs no JOMOBOPY, ecnu 3To HEUCNOMHEHWE ABUNOCE
cnegcTeMeM fiopc-Mamopa, K opc-Maxopy OTHOCATCA He 33BUCALLWE OT BaAM W nedcTeui CTOPOH ype3sbiqaiHele, HENpeABWEHHEIE, HENPEAOTEPATHMBIE,
HENPEOAOAUMEIE PRIYMHEIMW MEDAMU NPUPOHLIE RENEHUA W/WIKM COLMANEHO-IKOHOMUHECKUE OBCTORTENLCTES.

6.2, MpW OTCYTCTEUM C P {HOro @ HEcTy dopc-Maxopa, BuHoeHas CTOPOHA ofissana Bo3MeCcTUT apyrod CTOPOHE yGuTky,
MPUYUHEHHBIE HEC A HeM,
6.3. Hactynnexuwe popc pa aneqeT ye cpoxa MenonHeHns JOTOBOPA Ha Nepuoq ero geAcTens.

7. PA3PELLEHWE CMOPOE,

7.1. CTOPOHL! NpUAGHKAT BCE YOUNWA ANF APYHKECKOro YPEryMpoBaHWa BCex Cnopos, BozHWUKAOWMX 13 JOTOBOPA unK B CBA3W € HWM WNW e B CBA3W C ero
TONKOBAHWEM,

7.2, Niobie PasHOrNBCHA, KOTOPLIE HE MOTYT BiTe yRameHs! APYKECKUM 0BpasoM, MOryT NepenaHhl nofoR w3 CTOPOH B TalWKEHTCKOM MEXPAAOHHOM
IKOHOMUHECKOM cyae PY3. r.TawkeHTa,

8. SAKNHOYUTENBHBIE YCNOBMA,

8.1, B cny4anx, He NpeAycMoTPEHHX SOTDBOPOM, CTOPOHbD! pyxoBOACTEYIOTCA AEACTEYIOWUM IZKOHOAATENLCTEOM PecnyBawey YabekucTan,

8.2, JOTOBOP BCTYNAET B CHNY C MOMEHTA 32KMIOYEHUA W AedcTayeT 00 NOAHOMD UCNONHEHWA obazaTenscTs no 4O OBOPY,

B.3. NioBble UIMBHEHWA WK A0NoAHeHWA kK NOTOBOPY feRcTBUTENbHBI NPH COBEPUWIEHWMA B NWCbMEHHOR DOpME W NOANUCEHWA YNONHOMDYEHHEIMU
npencTasuTensMy CTOPOH,

8.4, [IOFOBOP COCTABNRH B 2-K WABHTUHHEIX IKIEMINAREX ND OAHOMY LNA KEXA0A U3 CTOPOH, oba 3k. MMEI0T 04Ut ] ODHAWSECKY I CAMY.
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Bospacratoias xumuveckas HAarpyska MpUBOAMT K POCTY HEHH(EKLHOHHOMN
3a00J1€BAEMOCTH | Tpesk e BpeMeHHOI CMEPTHOCTH HaceseHus1, Kak paboTaloliero, Tak
W TIPOKUBAIOIIErO B HEONArONPUSTHBIX IKOIOIHYECKHX ycuaoBusx. [lo paHHbIM
Beemuproit Opranusamn 3npasooxpanenus (BO3), B Mupe OoJiee 2 MUILIMApaOB
HCJIOBEK CTPanatoT pasiinyHbIMU 3a00/1eBaAHUSIMY [IeUeHH. AKpuiamu (2-nporieHammu)
— @MHUJ1 aKpUJIOBOM KHUCIIOTHI SBISIETCS MOHOMEPOM, MPUMEHSAEMbIM B MPOU3BOCTBE
MOMMMEPOB — MONHAKPHIAMUIOB. AKPHIAMU PACTBOPUM B BOJIC, ITaHoJie, aleToHe,
MaJlo pacTBOpUM B OeH301e. AKPUIIAMH/T TOKCHUEH, OH NOPakaeT HEPBHYIO CHCTEMY,
MEHCHD M TMTOYUKH, pa3ApakaeT CAUIUCTbIE 000IOUKH [2,4]. Cpennsis emepresnbHas 103a
HpH BHYTPHIAECITY IOUHOM NOCTY IICHUH JUIsl KPbIC cOCTaBaseT] 49 MI/KT Macceh| TeJa.

AKpHIIAMHIL MOKET 00pPA30BBIBATHCS B KAPCHDBIX WM 3aneY€HHBIX MPOAYKTax
mpu Temneparypax Bbiie  180°C. TlpoBeneHnbie  MCCHEA0BAHMS 00HapYKHITH
AKPUIIAMHIL B 4CPHBIX OJIMBKAX, CYLICHBIX CIMBAX, apaxuce, KApEHOM Kaprodere, kohe
W ApYTHX NPOAYKTax nutaHus. U3BecTHO, 4TO BeachiBaHMe aKpujaMuaa NpoOUCXOAUT
4€PE3  KOKHBIC TIOKPOBBI, JIbIXATENbHYIO M MHILEBAPUTENIBHYHO cHcTeMbl. [loce
HEPOPAILHOTO MOCTYIICHHS! B OPraHU3M KpPbIC akpUIaMu/ Gbi 00Hapy’KeH B pa3HbIX
TKangax. Haubosnb1ee komuuectBo 31oro coennnenns 6uino OOHapy:KeHo B Mbliax (48
%), koxe (15 %), kposu (12 %) 1 neuenu (7 %), menee 1 % aKpuiiaMua HaXxoAnI0Ch
B I'OJIOBHOM M critHHOM Mo3re [ 1, 3].

[ToBbilienne  yeroitunpocTy ‘OpraHusMa K TUIOKCHM [MpU  BO3/CHCTBUM
IKCTPEMAJILHBIX (DAKTOPOB BHEIIHEH CPE/ibl ¢ MOMOLLBIO (hapmMaKkonoruyeckux cpeacTs
ABNACTCA akTyalbHOH 3ajaued. Mccenel0BaHUMSMM yCTAHOBJCHO, YTO [MPUMEHEHHE
MPOW3BOAHBIX O-METHIIYpallMIIA ABASCTCS OHUM W3 YOPYEKTUBHBIX CIIOCOGOB 3aLUTH]
OpranusMa npu runokcuu. Ilpu usyuenunm cBoicTs MAPUMHIMHOB HEOJIHOKPATHO
MPCANPUHAMATIMCE  TOMbBITKM  MCMOAb30BATh MX B KAYECTBE reAaToONpOTEKTOPOB.
DKCIepUMeHTabHbIe AGHHBICCBUICTENILCTBYIOT, YTO OKeHMeTUIypauun (OMY) u ero
MPOH3BO/HbIE 00/AAAIOT FeNaTONPOTEKTOPHLIMU CBOMCTBAMM [pH BO3ACHUCTBUM Ha
OpralHu3M  MPOMBIILIEHHBIX TOKCHKAHTOB. TO MOATBEPKIAAECTCA  pe3ysibTaTaMu
Onoxumuuecknx,  mMopdosoruuecknx, FHCTOXHMMYECKHX M FEHETHYECKHX
Hccine1oBanni. B ocHoBe  (papmakonornyecknx dhPEKTOB  NPOU3BOAHBIX  6-
MeTuiypauuna (B ToM yueae OMY) nexar nsa NEPBUYHBIX MeXaHU3Ma:
HHIMOMPOBaHKMe CBODOAHO-pa/K KaJILHOTO OKHCJICHHSI U IPAMOE 3aILUTHOE JIeHCTBIE Ha
Onomoruueckue Mmembpanbl. B To e BpeMSs (haKTOPOM, C/IEPKHUBAIOLIAM [IPUMEHEHUE
NUPUMHUIMHOB MPH MATOJIOTUSX, CONPOBOKAAFOLIUXCS PasBUTHEM TMIIOKCHHU, SIBISIETCS
X cnaboe BiusHME Ha MPOLIECChl 00Pa30BAHUSI YHEPTUM B KJleTKe. [Tockoabky
THTIOKCHYECKHE COCTOSHUS CONYTCTBYIOT PAKTHYECKH JH0GO aTOJIOIHH, B TOM YHciIe
MHIYLMPOBAHHON MPOH3BOACTBEHHBIMH TOKCHKAHTAMM, COBPEMEHHbIE HCCIIe10BATENH
COCPEAOTOUHIINCE Ha pa3paboTKax BEILUECTB, 0OJIEryaonX peaKkLH1O0 OpraHMsMa Ha
PHTTOKCHIO TN MPENI0TBpallatomX ee passutie [2,3].



[leyeHb — KM3HEHHO BaXHBLI  Oprad, MOCTOSHHO NoJIBeprarLmrics
SHAUUTCIIBHBIM - HATPY3KAM, BT. 4. TOKCMYECKHX KCEHOOMOTHKOB — ajiKorojs,
JeKapeTBeHHBIX cpeAcTB (JIC), nioxo- ycBosieMbiX CHHTETHUYECKHX KUPOB WU T. II.
Jledenue u peabuanTaLUs NALMEHTOB C JIEKAPCTBEHHLIMHU [OPAKEHUAMHU TCUYCHU
(JITIT) OGonbuias npobaema s 31paBOOXpaHeHHUst pasHbIX cTpaH. [1o JaHHBIM
r100anbHON Gaskl MaHHBIX O 3aPErHCTPUPOBAHHBIX HEOJIarONPUSITHBIX OCJIOKHEHUSAX
fipu  npueme niekapers  (VigiBase, https://who-ume. org/vigibase/) na 2022 r.
[CHATOTOKCHHHOCTD SABIACTCS CAMbIM PAClPOCTPAHEHHDBIM T0GOUYHBIM 3hheKTOM [pu
[IPUEME  JICKAPCTBCHHBIX  CPEJICTB, @ napaueTamon (aueTaMuHOQEeH), [pu  HTOM,
3AHAMACT  JIMAMPYIOLLYIO  TMO3MLMIO MO 4acTOTe CIlyvyaeB MOpakeHUs [eyYeHH
(LiverTox® (http://livertox.nlm.nih.gov). Beicokne 103bi napaueramosa MpUBOAAT
KHACTBIM - NIPEIICKA3YEMbIM  peaKiMsaM,  CBA3AHHLIM ¢ GAPMAKOIOrMYECKOil
akTUBHOCTBIO  JIC (T. e. orHocsTes K MakCUMaibHOMY Bapuanty «Tun Ay
HEKENATENbHBIX SPPEKTOB 110 KIACCHPUKALLMK JIeKAPCTBEHHbIX NOpaXKEeHUH MevYeHHu).
Tokcuueckoe aeiicTBre KCeHOOMOTUKOB yeyryGmsieres Ha (GoHe MUKPOHYTPUEHTHBIX
AeULKMTOB (BUTAMHHOB, X0NMHA, oMmera-3 TTHIKK u Ap.). Hacto BeTpeyaroTes ciayyan
TOKCHYECKOrO  TOPAKEHMA MEUCHHM JIEKAPCTBEHHBIMK  TIpernapaTam. Hanpuwmep,
MApaleTaMost LIMPOKO MCIOJIL3YeTCs NPH JIGYEHHUH CambiX PasiMuHbIX 3a601eBaHMI]
W OTHOCHTCAK (apMakoIOrMUECKUM areHTaM, KOTOpbIe HAMOOiee YacTO BbI3LIBAIOT
JITITL. Tlpenapatsl Ha ocHoBe fnapateramona, Kak MpaBujlo, OTHOCSTCS K Ipyrine
Oe3peLenTy pHEIX MPEenaparos, YTO YBEIHYMBACT PUCK CaMOJIEYEHUSI U MPEBbILLEHUS
PEKOMEH/lyeMOH 103bl. Hepeaku u ankorosHbie 3a601eBaHms MeueHn (aIKoronsHbii
FENaTuT, — CTeaTos W uMppo3). KommuiekcHas — Tepanusi  NeKapeTBEHHOrO MU
AIKOTOILHOrO renaThTa TpedyeT HCnosb30BaHms 6E30MaCHbIX MHOTO(GY HKLIMOHATbHbIX
renaTonpoTeKToOpoB. I'uaposunsarel naaueHtsl yenoseka (I'T1U) ¢ BBICOKON CTENEHbIO
(bapMaleBTHYECKON CTAHAAPTU3ALMKM  NPEACTABISIOT COBOI OAHO u3 Haubosee
MEPCHCKTMBHbLIX ~ HanpapieHuii renatonporekunu. Hanpumep, ITIU «Jlacuueky
MPEACTABACT COOOH MYNLTHKOMITOHEHTHBIH BbICOKOOYMIILEHH bIfi npernapar Ha OCHOBE
FAAPOAN3ATA TIIALUCHTBI YEJI0BEKA U COACPKALLMHI NOANDYHKIMOHANBHbIE MeNTH/IHbIE
(QparMenThl ¢ NPOTUBOBOCTIANUTENBHBIM 1 PEreHEpPaTOpPHbLIM JICHCTBUEM, BUTAMMHBI
(B1 , B2 , PP, B12, C), aMHHOKHCIOTBI (HarmpuMep, LMCTEUH), pa3iuyHble MaKpo-

1 MHUKPOYJIEMEHTBI  (Cepy, Kt'}()aﬂm, UMHK, CeJIeH ap.), MPOsIBJIAROIIUE
refnaronporekroptbie sddextsi [3,4,5].
JlexkapCTBEHHO-UHAYLIMPOBaHHas  GONC3HL  NEeYeHH (JIBIT) - 910  KAMHMEKO-

rnatosnoruyeckas Gopma nopakeHus neyeHu, KOTOpas pasBuBaeTcsi Ha (oHe npuema
JICKAPCTBCHHBIX MpENapaToB. JIekapeTBEHHOR NATONOIUS MEUEHH 3aHUMACT 3-€ MECTo
OCIC  BHPYCHBIX M  AJKOrONbHBIX MOpaKEHWH mneyeHu. Ejkeroadas yacrora
FeNaToToKCHYHOCTH Kosebnerest or 1,27 no 40,6 caydaeB Ha 100 000 nauueHTos.
[Mpuyem nx koanuecTBO BbIpocao B 30 pas 3a nocaeanue 10-15 ner B OCHOBHOM, M0-



BUAMMOMY, 33 CHCT BBCJICHMS B KIMHMUCCKYIO MPAKTHKY HOBbIX JICKAPCTBEHHBIX
cpeacts (JIC) u pocra arpeccHBHOCTH feueHus. | enaToTOKCHYHOCTS SBJIAETCS W
PJIABHOH MPUYMHOH MOCTMapKeTHHIOBOro oT3biBa JIC. B HACTOsIIEE BPEMSI U3BECTHO
okos10 1200 JIC npakTudecku Beex hapmMakonornieckmx KJ1aCCOB, CrIOCOOHbBIX BbI3BATH
JICKApCTBEHHOE Nnopaxenune nedenu (JITI1), npu yrom yacrora NOpPaKCHUs NMEYEeHH I8
KKAOTo U3 npenapatos Bapbupyet o1 1:1000 10 1:100 000, YacToTa rocruTalIu3almui
[0 TOBOMY TEX WJIM MHbIX MPOSABICHUH IeNaToTOKCHYHOCTH COCTABIISET 1,9-6,2% (1o
20% 1o aaHHBIM HEKOTOPBIX LEHTPOB), a 4acToTa (aTaIbHBIX HCXO/O0B npu JITTT
pocturaet 7,4-11,9%. Bmecrte ¢ TeM HCTHHHOE KOTMYECTBO oonbubix JIIIT ocTaercs
HEYTOIHEHHBIM 10 pasHbIM rpuyuHam. Tak, Hanpumep, rmo JaHHbIM AMEPUKAHCKUX
necaenosareseH, nodounsie shdexrsr JIC BoicTynawor B POJIM NIPUYMHHOIO (BaKkTOpa
KENTYXH y 2-5 % CTauuoHapHbiX GOJbHBIX, o0ycnasimBaioT 40% renatuTos y
NanueHTos crapue 40 ser u 25% ciyyaeB GyabMUHAHTHOI (0CcTpo#) neyeHouHOI
RejocratouHocTH (OIMH). B Poccun octpsie JITIT BoisiBisioTes cpean 2,7 %
FOCIIMTATIM3UPOBAHHBIX 00JIbHbIX. Yauue BCEro JITIT CBSA3aHBI &
POTHBOTYOCPKYIE3HBIMH,  AHTHOAKTEPHAI bHBIMHU npenaparamu, aHanabreTHKaMHu,
FOPMOHAJILHBIMH,  LIMTOCTATHYECKMMH, TUIOTEH3UBHLIMH | AHTHAPUTMHUYECKUMH
cpeacteamu. B nocnennue roasl uactora JITII1 CYIIECTBEHHO YBEJIMYMIACh, YTO
CBA3AHO ¢ MHOXeCTBOM JIC, oTnyckaemsIx B anteunoil cetu Ges perernra, arakke ¢
OTCYTCTBHEM JIOCTATOYHOH WH(OPMALMKM 06 MX BO3MOKHOM MOGOUHOM [CHCTBHH.
JloKasaHo, 4TO MpU  OAHOBPEMEHHOM npueme 5-10 JIC BeposiTHOCTL  pa3BUTHS
nodo4HbIX 3PdekToB cocrapaser 0koo 10 %. JITT ssisercs OJIHOM M3 OCHOBHBIX
npuunn OITH B GonbluntceTse pasBuThix CTpaH mupa [3, 6,7].

Metabosnnueckue HapyuieHus B reueHy PasBHBAIOTCSA  [IPU  OTPABIIEHUSAX
pasan4HoOl  dTHONOrMK. [lepBbim (GakTopoM, OKa3bIBAIOLLNM -HebnaronpustHoe
JACHCTBHME HA MEYEHb, SIBISCTCH MEMOpaHONoBpeKAAIO I YPDEKT, 0rocpe10BaHHbI
AEHCTBMEM CBOOOIHBIX PaMKAJIOB 1 EPCKHUCHBIM OKHCIcHHeM stnnuaoB (ITOJI) *1, 2+,
Hakornienne OKCHIAHTOB NMPUBOAMT K MCTOLLEHHIO (bepmMeHTOB aHTHOKMCTUTENEH,
BCACACTBME HEro NPOMCXOMUT MOBPEK/ACHHE MEMOPAHDI ¢ MOCJICAYIOIIMM Pa3BUTHEM
LATONN33, KOTOPBIA MPUBOIMT K MOCHE/IYIOLIEMY HekpoOHo3y. Terpaxiopmeran
(TXM) sBRsieTcss KJIACCHUYECKMM  TOKCHKAHTOM It MOJIEJTUPOBAHUSA  OCTPOTO
TOKCH4Yeckoro renarura. Jlake 'f{paT}cOBpeméHﬂoe NEHCTBHE TOKCHYHBIX /103 TXM
BBISLIBACT  HApYLICHWE OCHOBHBIX (yHKUMI neuenn. Hapyuienue CTPYKTYPHbIX
KOMIIOHCHTOB ME€YEHU M ee (YHKLHOHAIBHOE COCTOSHUE KOppEeIUpPYEeT ¢ 10300
noCTynuBLLIero Beuectsa. [pn MHKPOCKOITHYECKOM HCCICI0BAHUN 00HAPYKUBACTCS
UMTOMIN3 FCNATOLMTOB, HHDUILTPALIMS JICHKOUMTAMU U XOJiecTas. JIeHCTBHE H3BECTHRIX
1 UIMPOKONPUMEHSICMBIX  JICKAPCTBEHHBIX MPENApaToB HANPABICHO OOBIYHO Ha
BOCCTAHOBIICHUE  CTPYKTYPbl  MeMOpaHbl W/ AHTHOKCUIAHTHYO  3aludTy. B
COBPEMEHHOH racTPOIHTEPONOrHUECKOH TpaKTHKe MPUMEHSIOTCA AEMETHOHHUH U



ITHIMETUITHAPOKCHIIMPHMHA  CYKLIMHAT, 00Ja/aloline  renatonpoTeKTOPHBIMH,
AHTHOKCHAAHTHBIMH, JICTOKCHKALIMOHHBIMH W MEMOPAHOMPOTEKTOPHLIMU CBOHCTBAMM.
Crnocobuocth  okcumerniaypaunna (OMY) okasbiBaTh 3alUMTHOE ACHCTBHE Ha
ENATOLNTBI MOKasaHa B Psie MPEABLIYLINAX MCCIe0BaHMN. [enaronpoTekTopHsiit
dppexr OMY  onocpenoBan MHIMOMPOBaHKEM npoueccos T1OJI, akrusauuei
PENApAaTHBHBIX MPOLECCOB, aHTHKaTaboIMueckumu dpdexramu [4, 8,9].

Jutsi monenupoBanus  Gubpo3a/uupposa neyeHn B IKCIICPUMEHTE  Yalle
HCHIOJIB3YIOT ~ XOPOLLO  M3yYEHHbIC TOKCHYECKHE BELUECTBA: HYETBIPEXXJIOPHUCTBIH
YIIEPOA, HUTPO3aMHHBI, TApaLETaMOJ, OTAHOJ, THOALETAMWI M paa  APYTHX.
Terpaxnopmeran (CCl4) ucnonb3yior s MOJIC/IMPOBAHUS OCTPLIX M XPOHHYECKUX
MOBPEXK/ACHHH TEUCHH Y IKMBOTHBIX, BBOISL €r0 [MOAKOKHO, BHYTPHOPIOLIMHHO,
BHYTPWIKCITYIOHHO WAW B BUJAE WHrausuui. lloBpexaaiollee AeiicTBHE OKa3blBAKOT
metadonutel CCl4: Tpuxiopmerun w TPUXJIIOPMCTHINEPOKCH/, KOTOPbIE SIBIISIKOTCS
HECTAOMIIbHBIMU  PAIMKAIAMM, PEATHPYIOWUMHU € OJMHEHACHILIEHHbIMH JKUPHBIMH
KHCJIOTAMM, aMUHOKMCIOTaMM, OellkaMH, HYKJICHMHOBbIMH Kuciotamu v JIHK. Drtu
B3aMMOCHCTBHUS BBI3bIBAIOT MHAKTUBALLMIO GeskoB, nospexaenus JJHK, akrusaiio
nepekrcHoro okucsienns aunuaoB (IOJI) n kanueporeunes. [pomy ksl ITOJ Bbi3bIBaIOT
AQILHEHLITYIO JICCTPYKUMIO TEUEHH M MOTYT ObITh MHLYKTOPAMHU HeKkpo3a, Gpudposa,
LMppo3d, a TaKk/Ke renarouenioispHoi kapuuHombsl. Octpas uutokcukauus CCl4 B
BBICOKHMX 103aX BBI3bIBACT IENaToOLC/IIONAPHBIA HEKpO3 ¢ (aTaJbHOW MeYyeHOYHOH
HCJ0CTATOYHOCTBIO. acTO MCMONBL3YeTCsl MOARIb C BHYTPHIKENYI0OUHBIM BBEICHUEM
macasHoro 40% pactBopa CCl4 B n1o3e 2 ma/kr 2 pasa B Heello, Ha NpoTskeHun 19
HE/IC/Ib, TIPHYEM OCHOBHOM HCTOYHHMK NUThS — 5-10% »tanon. [MTokazano, uto y
MOJIOJIBIX CAMLIOB LIMPPO3 (POPMHUPYETCs Ha 3 HEJIENU PAHbLLE, YEM Y CAMOK, U C cTapble
KPBICbI  HEMPUTOAHBI Ul MOJC/IMpoBanus. B nedeHu kpbic  Habawoaercs
MPEUMYILECTBCHHO ~ MOCTOBMAHBIH  (uOpP0O3,  ouarosbiii  ¢i1aGOBLIPAKEHHbIH
MHTEPCTULHATBHBIA  renatut Ha  (GoHe cHOPMUPOBAHHOIO MOCTHEKPOTHUECKOTO
MYTIbTHIO0YISIPHOTO LUPPO3a, AudhY3HAs KHUpoBas AUCTPOMUS, a TAKKE CHUKAETCS
AKTUBHOCTE CYKUMHATIACTMAPOreHasbl, IMTOXPOMOKHIA3bl, KOHLEHTPALUK [VIMKOTEHa,
JunogycunHa u amnuaos. Macasublii 66% pactsop CCl4 B 03¢ 3 MII/KT, BBOAUMBII
MOAKOKHO 4 pasa B HEUNIO B TeYEHHE 6 MECSIEB, BbI3bIBA MHUKPOHOLY JISIPHbIH
MOHOJIOOYJIAPHBIH  LUPPO3 "nopTaanor‘o TUMAa.  YKashlBAIOT  HA  Pa3HYIO
HYBCTBHTENILHOCTE KUBOTHBIX K CCl4, 0TMEYaloT Takke pasHylo BbIPAKEHHOCTE
H3MEHCHUH B OpraHe, BO3HUKHOBEHHE BOCTAICHHS B MECTe WHBEKLHH W BbICOKYHO
CMePTHOCTb. CBejleHus 06 HCMoIb30BAHNM ATKOrO/s KaK OTJCILHOIO TOKCHYECKOI O
areHTa Uisk MOACIMPoBanHus GUOPO3a/LMPpPO3a MEUSHH Y KMBOTHBIX MATOYUCIEHHbBI 1
JOOUTBCSA  BOSHMKHOBEHMSI LMPPO3a TaKWM  CIIOCOOOM NPAaKTUYECKH HEBO3MOKHO.
Tokcuko-annmenTapHas MoJelb LMPPO3a MeYeHH OCHOBAHA HA BBEIEHHHM MACISHOIO
50% pactBopa CCl4 B n03¢ 0,5 mi1 Ha | KT macenl Tena 2 pasa B HEJECNK B KOMOMHALIMK



€ BOZIHBIM pacTBopom THoauetamuaa (TAA), kotopsiii BBOaST B 103e 100 Mr/kr | pas B
HCACIIO Ha MPOTAXKEHUHM 8 Hellenb. B palnon Kpbic eKeIHEBHO BHOCST 5 I' CBUHOMO
Kupa. OCHOBHOH MCTOUHHK NUThS — 5% 5TaHo. Y sKHBOTHBIX OTMEYAIH JIMCTPODHIO
rernaTounToB 1 GuOpPo3 ctpomel. Mojienb Bechma BOCIIPOM3BOAMMA M OTHOCHTEIIBHO
HeanmTeNbHa [6,9,10,11].

B nexabpe 2019 roga B Vxaue, nposunims Xy0o#, Kuraii, Hauanach Berbiiika
HOBOHM KOPOHABHPYCHOM Gose3Hu, KoTopas OBICTPO pacrpocTpaHuiach Ha Apyrue
obnactu M crpaubl, Tlangemus, BbI3BaHHAS KOPOHABMPYCOM  TSIKEJIOr0  OCTPOro
pecrnnpatopHoro cuuapoma (SARS-CoV-2), kotopomy B naibHeliiiem Bcemuphas
Oprafusalina sapasooxpanetns (BO3) npucsonna opunmanbsroe nassanue COVID-19
(«CoronaVirusDisease 2019»), MpeBpaTUIACK B ITI00AILHYIO YIPO3Y 3/0POBbIO MHOIEiH
H TIPEACTABIAET COOOH Upe3BBIUANHYIO CHUTYALIMIO B 061aCTH 31paBooxpaHeHus. Kak
PaBuIO, HavalbHbie mnposiBiacHns COVID-19 npexacraBieHbl riaBHbiM oOpazom
TMXOPA/IKOH, KaLLTEM M OJILILLKON, M y psijia NauueHToB BO3IMOMKHO MporpeccupoBaHue
CHMIITOMOB 110 OCTPOrO PECMpaTOPHONO JAUCTPECC-CHHAPOMA H CENTHUECKOrO LIOKA.
Io mepe yBenuuenus ananusupyempix CJIyHaceB M ¢ paclMpeHHeM COOTBETCTBYIOLLIMX
HCCIE/I0BAHWH ObLII0 00HAPYIKEHO, YTO B JIOTNONHEHUE K PECTTUPATOPHbBIM MTPOSIBIEHUSIM
HACTO MPHCOCAMHSIOTCA CUMIITOMbI CO CTOPOHbI MMHILEBAPUTEbHOH CUCTEMbI, TaKue
Kak TOLIHOTA, pBOTA M AMapes [2, 22, 26]. Kpome Toro, y yactu nauuentos ¢ COVID-
19 rakoke ObUIM M3MEHEHbI GHOXMMUUYCCKHE [TOKA3aTe/IN, OTPAXKAIOLLIME PABITUUHYIO
CTCTCHB TNOBPOKACHNS NeueHn. Kak npaBusio, 310 GbII0 NPEACTABICHO B OCHOBHOM
MOBBILICHHBIM yPOBHEM [CUCHOUHbLIX TPAHCAMMHA3, JIAKTATACTHAPOreHA3bI (JIAD) u
runoansOymuHemueii [5, 12, 14, 20]. B oaroit  craree paccmaTpuBarTCs
IMAACMHONOrHIECKHE XapPaKTEPUCTHKH, MEXAHH3MbI TOBPEkK AAIOLIEN0 BO3/1eHCTBUS, a
TAKOKE CTPATErnKn BEACHUS W NMPOQUIAKTHKA MOBPEKACHHUS eUeHH V MalMeHTOB ¢
COVID-19. [7,9,12]

C momeHTa BBeneHUs B MCAMUMHCKYIO [PAKTUKY MEPBBIX MPOU3BOIHBIX
MUPUMHUIMHA W OCH3MMHW/A30/1a MPEANPHHUMATINCH NONBITKH HCMOIB30BATE X B
KaqeCTBe  renatonpoTekTtopoB. Hawe BHumanue NPUBJICKAW J1BA [penapara,
POU3BONHOC MUPHMU/IMHA — OKCHUMETHJIYPALIAI M MPOM3BOAHOE OEH3MMUIA30/a —
OemuTHII. OKCHMETHITY paLLIJI (S-ruapokcn-6-meTuiy parmi) CTUMYJIMPYET UMMYHHTET,
PEreHepaToOpHbIE  MPOLECCh, OKA3bIBAET aHaboNMYECKUi, aHTHKATAGONMYECKU
dPPeKkTh, akTHBUpYyeT OMOZHEPreTHYECKHe  MpoLecel, HEKOTOpbIE  (hepMeHThI
AHTHOKCHAAHTHOH3AINThI, MOAABISET albTEPALMIO | OKCCYIALMIO, pEryjiupyer
MPOLECChl MEPEKUCHOrO OKHUC/EHHS JMIUI0B, CTAOMIU3UpYeT MeMOpaHbl KIETOK M
OpPraHe/ll, yCWIIMBaeT akTHBHOCTL ATMd-a3, sBaseTcs «JIOBYLUKOW paJiiKajioBy,
SAlIMILACT CTPYKTYPbl OT aKTHBHEIX (OPM KMCAOPOAA M TOKCHUHBIX NEPEKUCHbBIX
cocauHenui. llpenapar obnanaetr aHTMOKCHAAHTHOI AKTHUBHOCTBIO, CTUMYJIMPYET
HECHCUM(HYECKYIO  PE3UCTEHTHOCTD OpraHusma,  OKasbiBAET  HEOTPOIHOE,



KapAHONPOTEKTOPHOE, CTPECCIPOTEKTOPHOE, ACMETreMOrI00MHU3MpYIOLLee JeHCTBIEe
[1-3]. Bemutn — 2-31unrrobensummnazona rUApoOpomMKL MOHOTMApaAT. B ocHoBe ero
hapMaKosOruueckoro AeiHCTBUS JIeKHT akTusaluns cuHTesa PHK u Genka. [penapar
OKa3bIBACT OJIArONnpHsTHOE neiicTBUEe Ha MHTOXOH/IpHAILHOE OKHCIIeHUe, 00JanaeT
AHTHOKCH/IAHTHOH, MPOTHUBOTENAaTOTOKCHYECKO aKTHUBHOCTLIO, [MOBbILLIAET
YCTOHUYMBOCTL OpraHusma rpmu OCTPBIX  HHTOKCHKaLMax DOC, npossisieT Takoke
uepedponporekTopHbie cBolicTsa [8,13. ] 4].

3a601eBaEMOCTL PAKOM MOMOYHON JKe/1e3p) (PMK) B mupe noscemectno u
CKETONHO  yBenuqupaeres [1]. MexayHapoaHoe areHTeTBo Mo M3YYEHHUIO paka
GLOBOCAN B 2020 r. cooBwaio o HaUXyIKX rokasarensx 3ab0JieBaeMOCTH U
pacnipocTpaHenHocT PMOK B 185 crpanax: B o6iueil ciokHocTH 3aPErucTpUPOBAHO
2,3 MIH. HOBBIX ciaydaes (11,7%) PMXK [2]. Crartuctuyeckue gamHbie 110
3abonesaemoct PMXK W sietanbHocTH B P®, npuseaennbie Poccuiickum LIEHTPOM
HHOOPMALIHOHHBIX TEXHOMOMH 1 JMHACMHOIOTHYCCKUX MCCICNOBAHUN B 061acTH
OHKOJIOTHH B cocTaBe MOCKOBCKOrO HAayUHO-HCCIEI0BATENLCKOrO OHKOJIOTMYECKOro
HHCTUTYTA UM. T1.A. T'epuena, ykasbigaiorT na TO, 4to PMXK sBnasiercs JTUINRPYHOLIUM
CPEAM BCCX 37I0KAYCCTBEHHBIX HOBOOOPA3OBAHMI Y HEHILMN 1 ero HacTOTa COCTABJSET
509,2 Ha 100 Teic. Hacenenus na 2021 r. (OTMEYEHO yBellnUeHHe BhISBIsEMOCTH PMOK
pakThiecku B 1,4 pasa B cpaBHennu ¢ 2011 r.) [3. 4]. Ero yBenuuenue 00yc10BII€HO
CACAYIOLUMMH (PaKTOPAMU: H3MEHEHHE 00pasa *Hu3HM, N031HKE BO3PACT BCTYIIJIEHUS B
Opax, no3aHui nepsbiii peOCHOK, HOYHOI] rpapuk  pabortbl u FOPMOHa/IbHas
3aMecTuTebHas Tepanus [S, 6]. B passuparoimxcs CTPaHaX OCHOBHBIMH MPUYHHAMU
BLICOKOH 3a0oseBaemoct PMOK u CMEPTHOCTH OT HEro SABISKOTCH HEN0CTATOYHbBIE
OCBCIOMICHHOCTb WM 3HaHWe GOMe3HM, HeHamexKalle MPOrpaMMbl  CKPUHMHIA,
3alICpXKKA  IMarHOCTHKM M HEXBATKA MeAMLHHCKIX yupexaeuun |[7]. Hosble
paspaboTaHHbie  NPOTMBOONYXOJEBbIC MPOTOKOMbI - JiedeHus PMIK npusenu «k
MOJIHOUCHHOMY NOBBILIEHUIO YPPEKTUBHOCTH TEpAnuu 1 yBEIHYEHUIO BbIXKMBAEMOCTH
MAlMCHTOB  HA  pasHbIX  CTAAMAX  OHKOJOTMYECKOro npouecca.  Ojuako
MPOTHBOOITYXOJIEBOC JICYCHHE (MPEHUMYILIECTBEHHO XumuoTepanesruyeckoe (XTJI))
COMPOBOKAACTCS PALOM M0OOUHBIX YDeKkTOB, HauGojIee FPO3HBIM M3 HUX SIBJISICTCH
JICKapCTBEHHOE nopaxkenue nedenu (JITIT) [8-10]. B 3apyGexnoit e JUTepaType
BBE/ICH  TepMHH <<><HM14()Tep"anm—accounupoaarmoc MOBPEIKJCHUE  MEYEeHUY»
(chemotherapy-associated liver injury) [11, 12]. Cssizano 510 B [EPBYIO OYEpe/lb C TEM,
1TO T€HCHb HIPAET KIOYEBYIO pONib B MeTaboNmM3Me U JCTOKCHKALIMM MHOI'MX
JIEKAPCTBEHHBIX  CPEACTB, YTO HIpelipacrionaracT K - KCCHOOMOTHYECKOMY M
TOKCHHUH/Y IMDOBAHHOMY €€ MOBPEIKJICHUIO [13]. Heobxoanumo ormeruts, uto pUCK
HOBPEXKICHUS NEYEHH MONKET ObIThb CBA3AH M ¢ Ha3HAUYeHUeM JOMOJTHUTEITbHBIX
JICKAPCTB HIIH OMONIOrMYECKH AKTUBHBIX 100aBOK (BAJ1) st kynupoBanus no6ouHbix
PCaKUMi, BOZHMKAIOINMX Ha (oHe XTJI (0besbosmBarome, MPOTHBOPBOTHBIE



IpenapaTel U T./.), @ TAKIKE JU1s JeUeHus CONMYTCTBYIOLLMX COMAaTHUYECKUX MATONOrUi
(MPOTHBOCY 1I0POKHbBIE, AHTHAPHUTMHUYECKHE npenapars! v T.1.) [9,15]. B ¢Bs3u ¢ 3TuM
HCTHHHAas pacnpocTtpaneHnocts JITTT B HacTosee BpEMsl MPOAO/IKACT 00CYIK/IATHCS.

[ToBpeskaeHue redeHn BO3HUKACT Kak ocie TPABMbI XKHUBOTA, TAK U MPH APYTHX
MATOJIOTHYCCKUX COCTOSAHUAX B OpraHnsme. M3secTHo. uTo TPaBMbl [EHCHH SIBJISKOTCS
CCPLE3HBIM OCJIOHHEHHMEM B COBPEMEHHOM a610MHHATBHOI Xupypruu [ 1; 2]. [1pu 5tom
B HpOLECCe penapaTtiBHOW pereHepalii NapeHXumMbl neyeHu MOCTTpaBMaTHYeCcKkue
METabOIMYECKHE M3MEHEHUS  CONPOBOKIAIOTCS NOSIBICHUEM B ChIBOPOTKE KPOBH
MOBBILICHEHHBIX  KOHLEHTPAIMH  HEKOTOPbIX CHEUNPUUCCKHX  0CTPO(A30BLIX U
deranbHbIX 0eNKoB, K HUGTY KOTOpLIX oTHOCsATCS slakTodeppun (JID) [3: 4,16,17] n
anbga-peronporenn (ADIT) [5]. U ecan JId u MPOYKT €ro KMCIOTHOIO IMApoau3a
nakropeppuunt  (JIDuun) Npy  NaTolIOrHH  MEYEHH UMEIOT JeHKOLMTapHOE
fpouncxoxaenue [6], o ADIT npu Tpasme umeer CTPOTO NEYEHOYHOE MPOUCXOKIACHHE,
XOTA B JIMTEPATYPE MMEIOTCS CBENCHHS O BHENCUEHOUHOM CHHTE3e A®II knerkamu
MMMYHHOH cucTembl [7]. JID — 310 GHONOrMYeCKH AKTHBHAS MOJIEKYJ1a, OTHOCS LI{ASACS K
KCIC30ConepkalinM - Oenkam U3 cemelicTra TpaHcheppunos.  JID  Brepsbie
oOHapysxum emte B 1939 rony M. Serensen u S.P.L. Serensen B Mojioke Yeioseka “
KOpOBbI [3; 8]. 3HauMTeNbHO MO3HEE YCTAHOBJICH (akT cuHTesa JID BropHuHBIMU
FpaHynamu HeUTpoUIOB 1 Makpodaros, 4To Umeer MEPBOCTENEHHOE 3HAYECHUE JIJIs
aHTHOAKTEPUATLHON 3alLHThI [9]. Oba BapuanTa JIdb CHHTEC3UPYHOTCS OJHUM U TEM ke
resom  [10].  JI®  yenoseka NpCACTaBASCT  COOOM  rIIMKO3UJIMPOBAHHBIN
OAHOUCTIONCYHBIH nosmnenTua u3 710 aMUHOKHCIOT mMaccon 78,2 k/la. JID umeer apa
caiita 00paTHMOro CBsI3bIBaHMS TPEXBAICHTHOrO JKeje3a HpH yyacTHMH KapOoHAT-
aHUOHA  (POPMHUPYIOILNX  eMHYIO BBICOKOCTAOMIbHYIO  CTpykTypy  JID,
[mukosunuposanue JIO cuwkaer ero BOCTIPHUMYHBOCTDb K IIPOTEOIN3Y W TEPMUUECKO
AeHatypauuum [3]. B nocnemHue ropi OOHAPYKEHO MHOMKECTBO HOBhIX GbyHkumit JID,
KOTOpbIC  CBA3AHbI, Kak ¢ welod Makpomosekysoi naKkrtoeppuHa, Tak U ¢ ee
Onpene/ieHHbIMKE pparmenTamu, Tak, HAlpuMep, 1npu (QepMEHTATUBHOM TMIPOJIH3E
aakTopeppuHa yenoseka oGpasyercs MCTITHA, HAa3BaHHLIH JlakTOGeppulMHOM (JID-
LUKH), KOTOPBIA OKkasaics Gojee akTUBHLIMU B YHUYTOKEHHUH Pa3/IMYHBLIX 1ITAMMOB
OakTepuii, yem uHTaKTHLIH JID [9, 10]

Ouenky YIIbTPACTPYKTYPHBIX M'smeneHwﬁ’MH’I‘OXOH,ﬂpMF} (MX) 1 nuzocomanbHo
cuerembl (JIC) renatountoB npu xpoHuueckmx TOKCHYECKHUX [OPAXKEHHAX MeUeHy
(XTIIIT), kortopsle umeroT OMNEPeXKAIOIIMK  XapaKTep M0 OTHOLICHHUID K OopraHy u
OpraHu3My B LEJIOM M MPHHUMAIOT YHACTHE B KIIIOYEBBIX MMPOLIECCAX MOBPEKIACHNUS H
KOMMCHCALHUK TIPU [IATOIOIMU, MOKHO PaceMaTpuBaTh Kak OMOMHIAMKATOP CTENeHH
BLIPQKEHHOCTH MATONOMMYECKUX W KOMICHCATOPHBIX MPOLECCOB U IPPEKTUBHOCTH
uenoaesyembix npu XTI sddepentabix MeTon0B JACTOKCUKALIMK, B YaCTHOCTH
dHTEpOCcOpOuUMH (DC). YAbTPacTpyKTy pHble M3MeHeHHs MX i JIM30CoM (JI3) usyuasnu



Ha SJIEKTPOHHOrpamMmax (D7) mostyToHkux cpe3os neuenn. B skcnepumente XTIII]
MOACIMPOBAIIH HETBIPEXXIOPHCTBIM yraeposom (CC14) no CTAHAAPTHOM MeTo/MKe B
TeueHue 20 Hemelib M OLEHUBAIM BINHSHUE OLHOKPATHOIO CEMHIIHEBHOrO Kypca IC
(YIJICBOJIOKHUCTBIM COPOEHTOM BayJIC€HOM B CyTO4HOM 03¢ 400 mr/kr B Buze 2,5%
BOJHOH B3BECH) HA YIBTPACTPYKTYPHBIE H3MEHEHMUS oprane/ut. OueHuBanu cpesHee
konmdecTso MX B oanoit DT, cpeanioio cym MapHYO rmiouanb oaHol MX, oTHolIeHHe
MVIOWann  BHYTpeHHeH wmemOpanbl MX i HapyKHOH, YMHOXEHHOE Ha cpenHee
komaaecTBo MX B OI' (SB/SH X nep), kax MHTErPaIbHbIA MokasaTeb KodGOULUEHT
IHEPreTHIeCKOM YPPekTUBHOCTH MX (KDDM). [Tposeaen
KOJIMYECTBEHHOMHPOPMALMOHHBIN aHain3 cocTostHus JIC renatounToB. Cpok XTTIIT
20 Henmenb xapaktepusyercs PasBHTHEM  peakunit  komnencaimu, a kype JC
CrOCOOCTBYET AOMOIHUTETBLHOM CTUMYJIALMH PETCHEPATOPHBIX NPOLECCOB CO CTOPOHBI
MX u JI3. Ha ¢one 2C BO3pOCo 4ueno MX, ux «monoasix» ¢opm, CpeiHssl
CyMMaphasi  momwaas MX B O, KOOM. Yilydlnanuch  KOJIHYECTBEHHO-
HH(pOpMaLHOHHbIe nokasatenn JIC: CHUKATOCH obuiee umeno JI3 mo 822 % k
KOHTPOIIO 0e3 DC, 3a cueT yMeHblIeHHs Ynucia Kak NEPBUYHBIX (Ha 28,6%), Tak u
BTOpHYHBIX (Ha 25,1%) dopm. CooTHoleHHE «TICPBUYHBIC/BTOPUYHBIEY I3,
coctaBuBiiee 24,4%:75.6% (B'KOHTpOJIE Ge3 DC -27,7%:72,3%), CBUAETENBLCTBOBANIO O
PacxonoBaHnu  nepBuyHbIX  JI3 Ha ayrto- M rerepoarnueckue npoteccsl. B
FUCTOrPAMME  pacrpesie/ICHNUsT  MEPBUYHBIX dopm npeobaananu JI3  HeGosbiInx
pasmepos 1-3 knaccos M QyHKIMOHAIBHO akTHBHBIE JI3 5 1 6 KII4CCOB (B KOHTpOJIe 6e3
2C - JI3 3”1 knaccos). Uudopmarinonnsie nokasarenu OTpakaju yBeJMYEHUE
OAHOPOAHOCTH, JICTEPMUHUPOBAHHOCTH M CTPYKTYPHOIO  pesepBa  cyOonomnyisium
nepsuunblX JI3. B rucrorpamme PACHPCACICHHA BTOPUYHBLIX (BOPM  OTMEYa 0Ch
YBEIMYCHUE  n0oau  Oosiee  KpyMHbIX OpraHe/i1,  BO3pacrtala  HEOAHOPOHOCTh
CyONonynaUnm, CHUkKANACH HANCKHOCTE fiepeavn. B HeW wuHpopmaumuu. Boszl20
pacrtaHue pasHooOpasust cyGnonysium BTOpHUHbIX JI3 cBuaerenscTBOBaIO 06
YCHIICHUH TIPOLIECCOB ayTo- M reTepodarounTosa, CITOCOOCTBYIOIIMX 3aMeICHHUIO
PasBUTHS LUPPOTHYECKUX M3MEHEHUH MeuyeHu. YCTaHoBeHO, YTO O0TOGpaHHbIE TS
AHAJIN3a HJIEKTPOHHO-MUKPOCKOMHUYECKHe apameTpbl 10CTaTOYHO HHMOPMATUBHBI 11
OLUCHKH, KaK CTENEHH MOBPEX/ICHUS CYOKICTOUHbIX opramesi, Tak u 3pPeKTUBHOCTH
dhdepenthoro BosaeiicTsus [10) 18,19].

M3BECTHO, 4TO (Y HKLUMOHANILHOE COCTOSHIUE HeyeHn BJIMSICT HA BbIPAKEHHOCTD M
HCXObI PA3IHYHBIX HHTOKCUKALIMI K30~ M YHIOFCHHOIO npoucxoxiaeHus. [okasano,
4TO  (YHKUMOHANBLHAS  HEA0CTATOYHOCTh [eyeln CONPOBOKIACTCS  HAPYILEHUEeM
OOMEHHBIX MPOLECCOB, 0CO00E 3HAYEHME CPCIH KOTOPLIX HMMEIOT M3MEHEHWs B
MeTaboNu3Me JIMIUIAOB M HX NPOU3BOAHLIX, 00ECNEUMBAIOIINX [IACTHYCCKHE W
JHEpreTHYeCcKue notpebHOCTH opranusma [3, 5, 8]. MHorouncnentsie naHHble
SKCMEPUMEHTAIbHBIX  MCCACT0BAHUI CBUACTENILCTBYIOT O TOM, 4TO BajkHeilllee



3HaYE€HWe B MOBPEKAECHUM [I€YEHH, BbI3BAHHOM OaKTEPUAIbHBIM JHIAOTOKCHHOM,
MPUHAAICHKHUT K AKTHBALIMK [IPOLIECCOB NEPEKUCHOro okucaeHus aunuaos (ITOJI) [11,
20, 21].

B 9sKkoHOMHMYECKH pasBUTLIX CTpaHax XpoHWueckue 3ad0sieBaHUsl MEYEHU U
1uppo3 neveHu (LIIT) BXOAST B 4MCIIO LWWECTH OCHOBHBLIX MPUYMH CMEPTH MALMEHTOB B
Bo3pacte 0T 35 10 60 set, coctasnss 14-30 cayuyaes Ha 100 Toic. Hacenenus. ExerogHo
B Mupe ymupator 40 MJH. 4eJ0BEK OT LMPpO3a MEYEHHW W TIenaTolesIAapHON
KapLUHOMbI, pa3BuBatoLLelicss Ha (OHE HOCUTENLCTBA BUpYyca renaruta B. B cTpaHax
CHI' uuppo3 Berpeuaercs y | % wnacenenust. Yaue nHabmogaercs y MyKUYHUH:
COOTHOLLEHUE MYKYMH W JKEHIMH cocTasiseT B cpeiHem 3:1. 3abosneBaHue MOXKET
pPa3sBUTBLCS BO BCEX BO3PACTHLIX Ipyriax, HO vaule nocse 40 ner [1]. Hawe unppos
pa3sBUBAETCS MPHU JUIUTENLHON HHTOKCUKALMKM QJIKOI0JAEM (110 pasHbIM JAAHHBIM — OT
40-50 1o 70-80 %) u Ha goHe BupycHbix renarutos B, C u D (30-40 %). bosiee penkue
MPUUMHBLL LKMPPO3a — OO0JIE3HM KENUEBLIBOASIIMX MMYTEH, 3acTOWHAs cepjaeyHas
HEJIOCTATOYHOCTb, PA3JIMYHBIC XUMUYCCKUE W JICKAPCTBEHHbIC MHTOKCHKALMK. Takxke
LAPPO3 MOKET pasBUBATLCH [PU HACAEACTBEHHBLIX HApyLIeHUsiX OOMeHa BELIECTB
(remMOXpomaTo3,  renaToJeHTHKYJIspHas  JereHepauus,  HeJAO0CTaTOYHOCTh  al-
AHTUTPUIICMHA) W OKKJIIO3MOHHBIX [poLeccax B CUCTEME BOPOTHOH  BEHBI
(preGonopTanbHblid LMPpo3). [TepBruHbIi OUaMapHbIA LMPPO3 NEUEHW BO3HUKAET 0e3
BUIMMOM npuuuHbL [Tpudausurensnoy 10-35 % O0AbHBIX ATUOIOTHS OCTAETCS HEACHA
[22, 23, 30]. Bo3pacranue MEAMUMHCKOH M COLUMAIBHOW 3HAYMMOCTH XPOHUYECKHUX
3aboseBaHmii neyeHu TpedyeT HOBLIX YCHIUI B pazpaboTKe BOMPOCOB MX ITHOJOTHH,
naroreHesa,  MMMYHOJIOPMM,  JIMAarHOCTHKM,  JI€YEHMS U NPO(UIAKTUKH.
Bocnpousseaenue B JKCIEPUMEHTE HA KHMBOTHBLIX MOJEIEH renarura v UMppo3a
neyeHu, ONM3KUX K KJIMHHYECKUMM  YCIOBMsAM, BCE eule  HEoOXOAMMO.
DKCNEPUMEHTANIBHBIC MOJIC/IH MO3BOJISIOT /1aTh KOMIIEKCHYIO OLEHKY M pa3padoTarhb
METO/Ibl a/JIEKBATHOM KOPPEKLHKU MEUEHOYHOW HEA0CTATOYHOCTH, 4YTO HE BCerja
BO3MOKHO B K/IMHMUECKMX HMCCIEA0BaHUAX. Y 1a00paTOPHBIX KMBOTHBLIX OCTPOE U
XPOHHMYECKOE TMOpaK€HUE TMEYEHW MOJKHO BbI3BATH PA3JIMYHBIMH  METOJAMM:
OMEPAaTUBHBIMU — pE3eKLHsI MCYEHHU, XUMHUUYECKHUMH — BBEIEHHUE TOKCHUYECKHUX
areHToB (TETpax/iOpMeTaH, THOALCTAMM/L, JMIWH W Jp.); CHELUHAlbHBIMKU JIMeTaMH
(xonuu-AepUUMTHAS M Ap.);  COYETAHWUEM  MEUEHOCHBIX  TOKCHHOB  C
PernaToKaHLeporeHaMu, MOAABISIOUMMHK NTPOJU(EPALMIO TENAaTOUWTOB; FeHETUYECKUE
_ mozenn [3-6, 24]. Cpen TOKCHHYECKHX MOJENEN WHPOKOE PACIPOCTPAHEHHE NOJTyYuIa
MO/E/Ib  [OPAKEHMUs TEeYeHM, HMHAYUMPOBaAHHOro TterpaxjopmeraHom (CCl4 —
YETBIPEXXJOPUCTBIA  yraepoa). B auTepaTypHbIX — MCTOYHMKAx  MPUBEICHBI
MPOTUBOPEUYMUBBLIE [aHHbLIE O MPEANOYTEHUU TOWU MM WHOW MOIEIHW TOKCHYECKOro
MOBPEKACHUS NMEYEHM. Y Ka3blBAlOTCS HA HENOCTATKHM M IMPEUMYLIECTBA PaA3IMYHbIX
moaesneit [12,25].



HecmoTps Ha 10BOIBHO  3HAYMTENBHOE  KONMYCCTBO paboT, MOCBSILEHHBIX
TEPaNeBTHYECKUM YPDEKTAM aJeMETHOHMHA, HCCIICI0BAHME FernaTonpoTeKTOPHOro
JICHCTBHS Mpenapara npu OCTPOM MOPAKEHUH MeyeHH pas/HYHbIMH TOKCHKAHTaAMU
OCTa€Tcs  akTyaibHOH npobieMoll. HeobGxomuMocTb nanbHeH X MCCleI0BaHUH
00yCOBIIEHA TEM, YTO OJIHO M3 BEAYLIMX MECT 110 HUCITY OCTPBIX OTPaBJICHUIN B HallleH
CTPAHE 3AHUMAKOT MHTOKCHKALIMK 9TAHONIOM M €10 CYppOraTaMm, ypoBeHb CMEpPTE/IbHBIX
CyHdacs OT OTpaBieHMH, 10 aaHHbM 2019 roja, npojoskaer pactu [29]. Ilpu
aJIKOTOJILHOH MHTOKCHKALMK TPOMCXOAST TiyGoKue HeoOpaTuMble MopakeHus
neqenu. lleueHb obecneunmBaeT sHepreTMuecKMe W MIACTHUECKHE NnoTpedHOCTH
OPTaHU3Ma, B KIIETKAaX OpraHa OCYLIECTBIAETCS METabO0MM3M TOKCHUECKUX BELeCTB.
[Tpu nOpakeHNH aKkoroneM pasBUBAIOTCS FUIOKCHYCCKHE SIBICHMS. B KJICTKax MeyeHH,
BCAICACTBUC  HETO  NPOMCXOST  HApYLIEHHs  GHOYHEPreTHUECKHX MEXaHHU3MOB,
HPOABIAIOIIMECH B PALIE KAMHMKO-OHOXUMHYECCKHX CHHIPOMOB! PHIIONPOTEUHEMHUH,
AUCTUNIMAEMAN,  AuchepMeHTeMun. Tokcuueckue dhdexThl  dTaHONA  MOryT
NpOABJATLCS B MEMOPAHOTPOITHOM JACHCTBHM, HAPYLLIEHHH CHHTETHYECKUX [MPOLIECCOB
[2-6], uTO, GesycaoBHO, Tpedyer (papMakoa0rnieckoi Koppekunu [6, 7, 28]. Kak
H3BECTHO, [IPUYHHOH  OCTPLIX OTpaBAEHWH  SBASETCS  BO3ACHCTBUE BLICOKHMX
KOHLEHTPALIMH XUMHYCCKHUX BELUECTB, OAHUM W3 BbIDAKCHHBIX T€MATOTOKCUKAHTOB
CPCH KOTOPBIX TPHU3HAH TETPAXJOPMETaH, MPUMEHSEMbIH B [IPOMBIILIJIEHHOCTH B
KAHCCTBE PaCTBOPUTEIS KUPOB, CMOJI, KayuyKa, [IpH HOJy4eHNH (GpeoHoB u ap. B To
7K€ BPEM3 IAHHOE BELLECTBO YACTO MCIMOIb3YETCs B YKCNEPUMEHTAILHON TOKCHKOIOIMH
[P MOJZIC/INpOBaHK nospescaeHus nevenn [8—10]. Kak ussectho. [PH MOBPEIK/IACHUH
HICHCHA PA3JIMYHBIMU TOKCHYECKUMH BELIECTBAMM [IPOMCXOUT YCHICHHE CBOGOIHO-
PAAMKAILHOTO OKHCJICHHS, NPUBOSILIEE K MOBPEKACHUIO MEMOPAH renaTolUTOR ¢
passuTHeM LIUTOJIN3A, pacieHuBaemoe MHOI'MMH aBTOpaMH KaK
MeMOpPaHOMOBpPeKAAIOLLII YPOEKT BO3ACHCTBUS TOKCHKAHTOR HA K) ICTKH reyeHu [13,
26,27].

MCXoust 13 BbILICNEPUUNCCHHBIX, TIPeuiaracM HanGoJiee ONTUMAJIbHbIE MOJIEJIH
BOCHPOU3BCICHUS SKCIIEPUMEHTAIBLHOIO LIMPPO3a;

I. ClTIOCOb MOJEJHUPOBAHUS TOKCHYECKOI'O TIOPAKEHUS
HYETBIPEXXJIOPUCTBIM YI'JIEPOIOM B
TOKCHKOJIO'MYECKOM 3KCHEPMMEH'I E [31].

2. ClIOCOB  MOJIEJIMPOBAHUS TOKCHYECKOI'O TENATUTA
OOPMAJIMHOM U ITUJIOBbLIM CIIMPTOM B
TOKCHKOJIOMYECKOM 3KCIHNEPUMEHTE [32].

3. MOAEJIUPOBAHUE JJEKAPCTBEHHOI'O TOKCHYECKOI'O
FEITATHUTA HA KPBICAX [33].
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