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PEZHOME. Koocna i3 ocrHogHux posnogciodncerix xeopob pocaun 30amna suuuume 15-30 % epoxcaio, @ npu enighimomiax ui utghpu 3Ha4H0 3p0Cmarnms.
OOHUMY 3 REPCHEKMUBHUX KAGCEE (hyHeitl0ie 01 Oopome0y 3i 30y0HUKAMU MAKUX X80POO € iHeiBimopu cyKuunamoeziopozenast. Mexarizm ixHo0! 0if Ha
30VOHUKIB XBOPOG POCAUH NOB A3AHUI 3 HOPYWEHHIM MKAHUHHOZ0 OUXAHHS, 0 HA OPeanizm MOOUHY — 3 IHOYKYIEK npoyecie Mematoismy 6 neyiui, 3MiHow
DigHs Mupeoionux opmonie ma 30002ennum egexmom. Memow nawor podomu 6yao excnepmuno-anarimuune 0ocridxcenns mexanizmis Oif yneiyudis inei-
Gimapie cyxuuramoeeidpoeenast 3a045 HOREPeONCeHHA 20CMPUX, XPOHIMHUX OMPYEHL ina eiddasenux Hacaiokie eniugy. B pobomi sukopucmano memodu
EMRIPUYHOZO M IMEOPEMUMHO20 00CAIONCEHAS HAYKOBOT IHPOPMAUTT, & Came aHaM3y, CUHMEIY, IHOYKUT, CeOyKUIT ma cucmemamu3aui.
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pigert MUPoOKCURy ma npu3sodams 00 nidsuerns KORUeHMpayil mupeomponHo2o copmory. Omuce, | PUSUK GUHUKHEHHS HOBOYMEOPeHs, iHOYKOBUHUX Ri0-

BUIEHHIM DIBHS. OCHIAHHBORO, HADARAMO HUNCHIL.

Knwonosi caoea: ghyHeiyud, cykyunamdeziopozenasa, uumoxpom P450, opeanu-miweni, nevinka, wumoeno0iona 3a103a.

AKTYaJbHicTh. 3HAUYCHHH GOpPOTHOM i3 XBOPO-
0aM7 3epHOBUX KYJIBTYP 3pOCTAE 3 iHTeHCH]IKA-
i€ 3e1vmcpo6cma BupomyBaHHS HAa BEIMKUX
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IHTEHCUBHUMX CIaJllaxiB 3aXBOPIOBAHb POC/IMH.
KoxHa i3 OCHOBHUX PO3TMOBCIOKEHUX XBOPOO
3matHa 3HUTITH 15-30 % Bpoxkaio, a mpu cmidi-
TOTISIX Wi LM(PH 3HAYHO 3POCTaloTh. AKIIO Bpa-
XyBaTH MOKJIMBICTh OTHOYACHOTO YPAXEHHS POC-
JIUHN KiTBKOMA XBOpODAaMM, TO BTPATH MOXYThb
OyTH AyXe 3HauHuMu [1, 2].

XBOpPOOM BIUIMBAIOTh HA CXOXICTh HACIHHSI.
ToxcuHN TpUGIB MOXYTh BHUKJIMKATA OTPYEHHI
JI0Ael 1 TBapuH. Y pasi BUSIBACHHS JEIKUX XBO-
po6 3¢pHO He NpUHAMAIOTh HA 36epiraHHs. Tomy
(byHTIIMAHI OOPOOKK — 1IC 3aMOpyKa SKICHOTO
BUCOKOI0 Bpoxaio. [1]. Aje 3a paxyHOK IIOCTiiiHOI
MiHAMBOCTI Ta (OPMYBAHHSA PE3MCTEHTHOCTI
(pitonaToreHa pyHriuWAHI TpenapaTH NMOCTYITOBO
BTPAvaroTh CBOIO €(DEKTUBHICTE, TOMY IXHIl acop-
THMEHT MOBUMHEH HEYXUJIBbHO OHOBAIOBATUCE [3].

OnHuM 3 MEPCNEKTUBHUX KJACiB (DYHTIIMAIB,
SIKMIT TIOCTIAHO pO3IIHUPIOETHCS, € IHTIOITOPH
cykrmHataeTinporerHasn (CIAT). MexaHi3M iXHBOI
Hii Ha 30YIHUKIB XBOPOO POCIMH I0B’S3aHUIN 3
MOPYWIEHHSAM TKAaHMHHOTO auxaHHgd [4], a Ha
OpraHi3m JIIOAUHU — 3 IHIYKLIEK MPOLECiB MeTa-
0OITi3MY B TICUiH1Ii, 3MIiHOIO PiBHS TUPEOIAHMX TOP-
MOHIB Ta 3000r¢HHHUM edekToM [5, 6].
AKTYaJIbHICTD HAIIOTO OCILIKCHHS IiOTBCPIKYE
cruipHa gomnosins BOO3 ta OOH 19 mororo 2013
poxy B XKeHesi, IpUCBIYEHA aHATI3Y PE3YALTATIB

RUBUCHHH HETATUBHOTO RIUIMBY Ha 3710pOR’S
JIOJIEH TAK 3BAHUX CHIOKPUHHUX 1U3pantopis [7].
Came ToOMY B TIOTIEpEAHIA CTATTi [8] MM PO3TIISTHY-
714 0COGIMBOCTI MEXaHI3MY Ail HA OPraHi3M JIOAM-
HHU iHIIOTO KJIACY TECTUIIMIIR, 10 TAKOXK 3MiHIO-
IOTE PiBCHb TUPEOITHUX TOPMOHIB, a caMe repoi-
upAie iHridiropis 4-rinpokcuderinnipypariaiok-
curcHasu (4-T'OTIT), Ta HoBETM HUIBKHAN pPU3HK
peanizauii uux eekTiB B OpraHiaMi JIOIHHH.

Mertoio Hamoi podoTu GyJI0 €KCNEPTHO-aHATi-
TUYHE JOCIIKCHHS MEXAHI3MiB Jii HOBOTO KJ1acy
¢YHriuuaiB iHridOITOpiB CYKUMHATIETIIPOreHA3H
(CAT) mra momepeKeHHST TOCTPUX, XPOHIYHHX
OTPYEHDb T4 BiIJANEHUX HACAIAKIB BILIUBY, LLO €
O0OB’I3KOBOIO TICPEAYMOBOIO BIIPOBAIKCHHS B
CiIbCHKOTOCMOAAPCHKY MPAKTUKY MpernapaTiB Ha
X OCHOBI.

Marvepianu Ta metoau. Jo $ynrimnis inri6i-
topis CAI' (iCAI') nanexars 18 crojiyk, 8 3 sKmx
— 3 BIMIHOCHO MOJIOZIOTO KJIAacy Mipa3onkapooKca-
MimiB. BiTbIIiCTE TIpEeACTABHUKIB IIHOTO XIMITHOTO
KJIACY € PeYOBMHAMHM [PYroro mnokoiiHHs. o
nipazonkapboxkcamiguux iCJIAT BimHOCATHCS:
daykcamipokcan, TeHTIomipanm, i3omipasam,
cegakcaH, neHdayder, dypamernip, GikcagdeH,
6eH30BiHAMbAynip [9]. Tlepini TpH PEUOBUHMU
3apPEECTPOBAHI Ta IMMPOKO BUKOPUCTORYIOTHCS B
VKpaiHi o 3aXHUCTy IOCiBiB 3epHOBHUX [10];
CEJIaKCaH NNPOXOAUTH NEPeAPeeCTpaLiiiHi AepxKaB-
Hi BUITPpOOYBaHHs, IH(hOpMaILi0 PO JOCTiaKyBa-
Hi PEYOBMHM HABEICHO B TadJI. 1.
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Tabmumns 1

3aranbHa indopManis npo Airodi pe4oBHHHU TA IX OCHOBHI TOKCHKoMeTpHYHi napamerpu [11-18]

Hasga Toprosa / IIOIIAK

Ximiuna opmyaa

JTs5p per
08, Mr/Kr

J 150 per
cut, Mr/Kr

‘JIKSD inhal,
mr/am3

ADI/ Rfd,
MI/KT

daykcanipokcan
3-(mudpropmeri)-1-meTrn-N-
(3" 4" 5 —rnuchronGicherrin-2-
(3 4.5 -tpudropbicenin-2
imymipazon-4-kapeoKcamin

CISHIZFSN}O

> 2000

> 2000

5,31

0,02

IleHTiomipan,
(RS)-N-[2-(1,3-mumMeTHnoyTHm ) - 3-
TieH1]- 1-MeTun-3-(Tpudropme--
THI)IiPa3oa-4-KapGoKcamin

CgHyF3N;08

> 2000

> 2000

5,59

0,1

[30omipazam

cyw™in 2 cuH-i3omepiB 3-(1udrop-
MeTHN)-1-MeTHun-N-
[(1RS,4SR,9RS)-1,2,3,4-TeTparia-
po-9-izonpomin-1,4-MeTaHOHA(TA-
JTlen-5-in|mipazon-4-kapboxrcami
Ta 2 aHTU-130MepiB 3-(udropme-
Thn)- 1-MeTun-N-[(1RS,4SR,9SR)-
1,2,3,4-teTpariapo-9-izonponii-
1,4-MeTaHoHa(TaneH-5-11|mipa-
30J1-4-KapOokKcamij,

C18H12F5N}O

> 2000

> 5000

5,28

0,035

Cenmakcan

cymim 2 1uc-izomMepiB 2'-
[(1RS,2RS)-1,1"-Giumkmonporn-2-
in]-3-(aubTOpPMETII) - | -METHIITI-
pazo.-4-kapbokcamij ta 2 TpaHc-
i3omMepiB 2'-[(1RS,28R)-1,1'-
Gitmknonpon-2-in]-3-(oudropme-
W) - 1-MeTUIIipa3oa-4-kapbokca-
Min

C2OH23F2N3O

> 2000

> 5000

5,25

[Mendnayden
2'-[(RS)-1,3-mnmeTnnoyTnn]-5-
drop-1,3-numMeruimipasoi-4-kap-
OOKCAHLTIL

CisH4FN;O

> 5000

> 2000

2,02

0,04

®dypameririp
(RS)-5-xmop-N-(1,3-muriopo-
1,1,3-TpumeTtnnizoben3odypaH-4-
in)-1,3-numeTunnipa3on-4-kap-
poKcaMin

> 590

> 2000

bikcaden
N-(3',4'-dichloro-5-fluoro-
biphenyl-2-yl)-3-(difluoromethyl)-
1-methylpyrazole-4-carboxamide

CigH2CLF;N;0

> 5000

> 2000

5,38

0,02

berzoBinmudmyip
N-((1RS,4SR)-9-(dichloromethyl-
ene)-1,2,3,4-tetrahydro-1,4-
methanonaphthalen-5-yl)-3-(diflu-
oromethyl)-1-methylpyrazole-4-
carboxamide

CisH,sCLF;N;0

55

> 2000

0,56-1,03

0,05
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V poGoTi BUKOPUCTAHO METOAN EMITIPUYIHOTO
Ta TEOPETUYHOI'O JOCTIAXEHHSA HAyKOBOi iH(MOp-
Mallii, a caMe¢ aHati3y, CHHTE3Y, IHAYKIIii, JeAYKIIIL
Ta cucremarn3arii. Jxxepenamu indopmartii oyimn
JlaHi ATEHIIIT 3 OXOPOHHW HABKOJHUIITHBOTO CEPEI0-
rumna CIIA (EPA US), €rporielicskoi areHiii 3
oesneku npoaykTiB  xapuysaHHsi (EFSA),
BcecBiTHBOI oOpradizaiii OXOpPOHH 3I0pOB’S
{(BOO3), MixHAapoaIHOro COI03y TEOPETHUYHOI T4
npuknanHoi ximii (IUPAC), iHTepHeT-caiiTH,
HAyKOBI CTATTi 32 TEMOIO PODOTH.

Pesynsraru Ta odrosopennss. Ha nincrasi ana-
N3y MaHUX, 110 HABEACHI B iHGOpMaLiiiHUX JKe-
penax [11—18] ta npeacrasneHi y Tada. 1, BcTa-
HOBJICHO, [0 3TigHO 3 «[irieHivHo0 Knacudika-
i€ nectauuumgip» [19] 7 3 8§ mochigkyBaHUX
PEUOBUH 3a MapaMeTpaMu TOCTPOi MEPOPaTbHOI
TOKCHYHOCTI BiTHOCSTBCS mo 4 Xiacy (Malo
HebesIeyHi), 6eH3oBiHAUMAYnip — 10 3 Kiacy
(MoMipHO HeOe3MeYHHWH); 38 MEePKYTaHHOK TOK-
CHUYHICTIO yCi 8 peyoBMH Hanexartb n0 4 Kiacy
(Ma10 Hebe3mneuHi); 3a roCTpol) iHraISIUiHON
TOKCHYHICTIO TeHGIydeH Ta 6eH30BIHAUDIIYIIIPD —
Io 2 xiacy (HeOe3neumi), peiira — 10 3 Kiacy. 3a
MOAPA3HIOIUOIO Ji€I0 HA WKipy (aykcamnipokcan
Ta OCH30BIHAMIIYIIIp HadexkKarb O 3 Kjaacy
(c1adKi Mogpa3sHUKM), pelITa pCYOBHMH — 10 4
KJacy (He MOApPa3HIONTDh); OSH3OBIHIUGIYIIp
TTOMipHO TTOMPA3HIOE CTM30Bi 000TOHKH (2 K1ac),
6ikcadeH He monpasHioe (4 Kiac), pelra pevyo-
BUH BOJIOOIIOTH CJA0KOI0 IIOAPA3HIOIYOI0 LIEI0
Ha ciu3oBi 006070HKY (3 Kiac); 6 3 8 pevoBUH He
anepredu (4 xiac), izomipaszaM NposiBIsIE anep-
TeHHi BJACTHUBOCTI B TECTi JIOKAJIBEHOTO JIiM(baThy-
HOro By3/1a Ha Muuiax, ¢ypamermip — cilabKui
AJIEepPIeH.

Vei pocnmiaxkyBaHi pedyoBUMHHW € iHTiGiTOpamMu
cykuuHaraeriaporeHasu (CAT, kommeke II) —
epMeHTY, KU KATANI3YE OKMCHEHHS CYKLIMHA-
Ty 10 (ymMapary B MOEIHAHHI 3 BiIHOBJICHHSIM
yoixiHoHy no y6ixiHony. CHI' cknagaetscs i3 4
OKPEMHX CYOOIMHUIIE: 2 TiAPOMiTbHUX MPOTETHU
(CAI'l Ta CAI2), axi po3TalloBaHi B MITOXOHAPI-
a/lbHiiA MaTpuui, Ta 2 6Lk rinpodoOHUX iHTer-
paneHi Mem6panHi niporeinu (CAI3 ta CTI4),
[0 TPUKPIIUTIOIOTE KOMILUIEKC IO MEMOpaHW.
Cyoomununsg CHAI'l € daoBompoTeiHOM, SKHHA
KOBaJIEHTHO 3B’SI3aHUK 3 (aBiHAOCHIHINHYK-
neotuaoM (MAJ]) Ta MICTUTH aKTUBHUH LICHTDP
3B’s13yBaHHSA cykuuHaty. CybomuHung CJHI2
chopmoBaHa TppoMma Fe—S-BMiCHUMHM TIpOTEiHA-
MU, gxi 3’egayiote CJI'1 3 cyoomuansyu CAT3
Ta C/T4, B IKUX pO3TAIIOBAHWN AKTUBHUI LICHTP
3B’A3yBaHHA VOixiHOHY. Ilim 9yac OKHMCHEHHSA
CyKIMHATy OO0 (yMmapaTy B aKTHBHOMY ILIEHTpIi
CIT'1 BinOyBaeThCs IEpenavya CICKTPOHIB depes
DAl Ta CAT2 no akthBHOTO HeHTpy B CAI'3 Ta
CITI'4, B IKOMY BiITHOBIIOETLCS YOIXiHOH 10 yOixXi-
HoNy. BrmacHe 6JIOKYBaHHSI 3a3HAaYeHHMX BHIIE

AKTUBHHUX IICHTPIB MOB’I3aHE 3 AKTHUBHICTIO TBOX
tuniB iCAT. IlipazonkapGokcaminyu Hajiexarb 10
Knacy (pyHrinuais, mo iHrioywots CAI masxoM
OJIOKYBaHHSI aKTMBHOTO 1IEHTPY 3B’sI3yBaHHS ybi-
xiHony [4, 20—22].

CimimbHOIO CTpYKTYpHOIO o3Hakow masa iCAI
Kjiacy nipazoakapbokcaminiB € ¢parmeHT I-
metun- | H-mripazon-4-kapbokcaMiny, 110 MiCTUTh
B TPETHOMY TTOJIOKEHHI Mipa30JbHOTO TETEPOIIH-
KTy OIHY 3 i30CTEPHHX TPYIT: METHJ, THU(PTOpPME-
™I abo TpudTopMeTn (Tadm. 2). AKTHBHICTDH
nipazonkapookcamigaux iCAT 3yMmonicHa HasB-
HICTIO ¥ CTPYKTYpi MOJIEKYJIU caM¢e LbOro (par-
MEHTa, KWK MOXE OyTM aKLETITOPOM BOJHEBHX
3B’3KiB aMiHOKMCIOTHUX 3ATUIIKIB B AKTHBHOMY
neHtpi. Takox TigpodobHI 3aMiCHUKM Tipas3oi-
KapboKcaMminiB € 10AaTKOBUM (DaKTOPOM 3B’s3y-
BaHHS 3a IXHBOI B3a€MOIIL 3 riapothoOHUMH TIPO-
teiHamu CJT.

CrpykrypHa BinMinnicTs iCJIT knacy nipazon-
KapOoKcaMiiB nojyisirac 'y Bapianii N-(rer)apuiib-
Horo 3amicHuka (-NH-R3?) xap6okcaminHoro
dparmeHTa. CyTTeBOI MOAMMIKAIIIl 3a3HAKOTh Til-
podhobHi 3aMicHUKHM atichaTHuHOI 60 ApOMaTUIHOL
MIPUPOAU B APYTOMY T TPETHOMY TIOMOXEHHSIX N-
apunpHOro LMKy (tada. 2). BomgHodvac 3a3HaveHi
CTPYKTYPHI Bapiallii € IPHKIaAOM 0i0i30CTCPHIX
3aMiH, SIKi JTO3BOJSIIOTH MOAM(pIKYBATH (Di3NKO-
XiMiuHi mapaMetpu iuriditopy CII, He 3MiHIOIOTI
Moro 3aransHMi podine GiomorivyHoi Aii [23].

OnucaHuii MexaHi3M Hii peai3yeTbcs Iepe-
BaXXHO B OpraHi3Mi 30yIHUKIB XBOPOO POCIUH i
NPU3BOIUTE M0 iXHBOI 3arudesi. B opraHismi
JIIOAMHHM BiH TaKOX peani3yeTscs [4], ane Ouib-
11010 Mipoto npu BruBil iICAT mepiioro moKomiH-
HsI, TAKKX K KapOOKCHH, SIKi MalKe He 3aCTOCO-
BYIOTBCSI B CY4YacHiil CiTbCbKOTOCMOAAPCHKii
npaktuui. 3a nii cygacHux iCJII 3MiHK B AMXaib-
HOMY JaH1II0ry HE3HAYHI, JOOpEe KOMIIEHCOBAHI Ta
KIIIHIYHO He TIPOsBISIOThea. Ha mepie x miciie
BUXOAUTb NPOSBU iHAYKILIT NPOLECiB METADOII3MY
B MEUiHII, 4 CaMe MiABUILCHHA aKTUBHOCTI (bep-
MEHTIB mepinol (3araibHuii mmToxpom P450 Ta
OKpeMi Horo izodgepmeHTr) Ta Apyroi (IOKypo-
HinrTpaHchepasza) daz MeTadonisMy XiMiuHHX
pe4oBUH (puc. 1).

OCHOBHHM OpPraHOM-MillIEHHIO Aii Mipa3oJi-
kapbokcaminaux iCI, 3oxpema daykcamipokca-
ny, IeHTionipany, izonipazamy, ceagokcany, rneHg-
Jnygeny, 0cH30BIHANDIYIIpY, Ha OpraHi3M J1abo-
PATOPHUX TBAPUH Y KOPOTKOCTPOKOBUX Ta XPO-
HIYHMX €KCIICpUMCHTAX OyiIa IICUiHKa, IO IMiIT-
BEPIXKYBAIOCh YUMCENbHUMU BIIXWICHHAMU HiOXi-
MiUHHUX IIapaMeTpPiB KPOBi (B MEPILY YEpry aKTUB-
HOCTI anaHiHaMiHoTpaHcpepasu (AJIT), acnapra-
taminoTpaHcdepaszu (ACT), rama-TayTaMaTTpaH-
cepasm (I'TT), nyxuoi ¢pocdaTasu (JID)), 36imb-
IICHHSM a0COMIOTHOI TA BITHOCHOI MACH MICYiHKH,
TeNaTOLETIOSIPHOIO TinepTpodiero [14—18].
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Taomuus 2
XimiyHa CTpyKTYpa
CrpykrypHa dopmyna Pevornna R R? R}
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Iipa3zoakap6oxcaminni
inridiropu CAI

Inoykuia yumoxpomy P450 3a gpenobapoimanosum munom

Ieuinka:
- 1 IPOX Tinepmpodgin
2 -1 EPO/ neyinku
“ATYT

1 memabonizmy T,

Kpog:
1 Ta

| MEXUAHIZM 360DOHIHO20 36 3KV

Tinodis:
T TTT

CIMUMYJIIO6ATHHA

HInTomoxiona 3amo3a

F'y

Buoinenns zopmonie
Y Kpoe

4

Tinepmpodghin

Puc. 1. MexaHi3m aii LocninkysaHux nipasonkapbokcaminHux iHriGiTopis CAM Ha opraHu-MilleHi
(EPOJ] — eTokeupesypdin O-geanxinasza; MPOL — neHtokcupesopypin O-neankinasa; YT — MOKypOHINTpaHchepasa,
T — TpoKCuH, TTT = TUPEOTPONHMAG rOPMOH)

Coig Bim3HAYKTH, 110 3MIHI PiBHSI aKTHBHOCTL
nevinkonux Tpancaminas (AJIT, ACT, I'TT) po3-
[IAMAI0Th K HEMPAMUE MOKA3HUK iHAYKILT MiK-
pocoManbHUX (PepMEHTIB TediHKM. OgHOYacHO
OTPUMAHO OE3MOCEPETHI JOKA3M IHIYKITii MOHO-
OKCHTIeHa3 3a mil mipasonkapookcamimamnx iCJT.
Tak, 3a magumu |5, 6, 24| npu BUBYCHHI B TOCIi-
JaX Ha IIypax 1 MAIIAaxX OYyJIO BUSBICHO JOCTOBIP-
HE MiJABUINEHHS 34rajibHOro 1uroxpomy P450 ta
AKTUBHOCTI HOTO i30(hePMEHTIB, 4 CAME ETOKCUPE-
3opydin O-aeankinasu (EPO), neHTOKCHpE30-
pydun O-ncankinazu (ITPOM), CYP4Al, a Takox

mmoKypoHinTpaHcdepasn (I'YT) gK mpu BBeAeHHI
deHobapbiTaty, TaK i Mpa3onaKapooKcaMiniB.
BcTaHoBAEHO, 110 CEMAKCAaH, IIMC- Ta TPaHC-
130MepH ceaakcaHy, a TAKOX iXHS CyMilLll y CITiBBiJI-
momreHHi 1:1 migsmmyiote TTPOJI Ta MeHIIO
mipoio EPOJI, akTuBHICTL € NOTCHUIAHUMH
imgykropamu CYP2B 1a CYP3A izodopMm 1mmuTo-
xpomy P450 Tta ciabkumu ingykropamu CYPIA
i30()opM, BIANOBiAAJIBHUX 32 METabOMI3M KCEHO-
GiOTUKIB Ta CTEPOIAiB, 30KpEMa TECTOCTEPOHY [18].
HoBeneHo, IO MeHTionipaa MOBOIMTBLCH SK
IHIYKTOP MIKPOCOMANTBHUX (DCPMCHTIB MCUIHKHA
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(heHoGapOiTATOBOrO THIY; MPUBOAUTE 10 3011b-
IICHHS KJIITHHHOI nposigepallii Ha paHHix eTamnax
3aTpyeHH4. [leHTiomipan miaBUINYE BMICT i30(ep-
MeHTIB nutoxpomy P450, aktusHicte TTPO/L Ta
EPOJ, CYP4Al, a takox niepokcnmasm 1a [ YT,
ane iioro edheKT MKW, HiX BHacHe (eHobap-
oitany [15]. Innykuis MikpocoManbHUX (hePMEH-
TiB 1] BIUIMBOM i30Mipa3aMy TaKOX BiIOyBa€ThCs
3a (penodapodiTanosum tunom |14]. Iijo Bracru-
BiCTh JOCTIIKYBAaHWX PEYOBWUH TIATBEPIXKYE
TAKOX 30UTBINICHHS KiTLKOCTI BUTIAIKIB TiTICPTPO-
(il TemaToUMTIB TAa PO3POCTAHHS [IAACHLKOIO
CHOTIA3MATUMHOTO PETUKYAYMY [24—28].

KpiM HENMyXJIMHHUX TiCTONOTriYHMX 3MiH ¥
TCYiHILi TTPH BUBYCHHI TOBTOTPUBANIOL Iii hyKca-
MipoKcaay Ha MUIAX Ta ILypax, i3omipa3amMy Ha
LIypax, MNEHTIOMipaay Ta CEJAKCAHY HA MMUIIAX,
OyJ10 BUSBICHO 30LIbIICHHS KiTbKOCTi TemaTole -
JIOJISIDHUX IIYXJIMH, MEPEeBAXHO aleHOM, aje i
KapIIMHOM Y BUCOKUX mo3ax (caykcaripokcan y
LIypiB 000X CTATEH Ta MMIUCH CAMLIB, MEHTIOMI-
paa Ta cenakcaH y MMLIel camuis) [14, 15, 18].
I1pyYKHOK LHOTO, MMOBIPHO, MOXE OYTM HeEre-
HOTOKCHYHMIA MITOTUYHHM IellaToKaHILIEpOIeHE3
no peHoGapodiTaioromy Ty [24, 25, 29].

IHnyk1is MOHOOKCHUIeHa3HUX (DEpPMEHTIB
TICYIHKH, ¥ CBOIO YCPTY, MPU3BOIUTE 10 TIOCUICHO-
ro po3mnany TUPOKCHHY, 30iMbIICHHS KiMTLKOCTI
THPEOTPOITHOTO ropMoHy rirmodiszy (TTT) 3a mexa-
Hi3MOM 3BOPOTHOTI'O 3B’SI3KY, SIKC i MIPU3BOIUTD JI0
rinepTpodii IMUTONOAIOHOIL 321031 — BTOPUHHOTO
opraHy-miuieHi aiT nipazonkap6okcamigHux iCJAT
[5, 6]. Tak, BCTAHOBIEHO, 1110 Y BACOKUX KOHLCHT-
paLisgx NEHTIOMipan CIIPUYMHAE 3HMXKCHHS KiJlb-
KOCTi HIMPKYII0I040r0 TUPOKCUHY (T4), 3011bIIEH-
g cunTte3y TTT, minBuImeHHs KiIbKOCTi BUIIAIKIB
donikynapHokniTHHHOT Tponidepauii Ta rinep-
Tpoii IIUTOIOAIOHOT 341034 [15].
DoniKyISIpHOKIITUHHY TinepTpodito nuTornomio-
HOI 3a7103u CripUYnHIOE (prykcamnipokcan, neHgd-
nydeH, cenakcad [14, 18]. I3onipazam, ¢paykcani-
poKcaa, TeHTiomipam Ta OCH30BIHAUQIYMip Yy
BHUCOKMX J03aX V ILIYpiB—CaMliB ILiABMIIYIOTH
4acToTy (PONIKYISIPHOKIITUHHUX AASHOM 1LMTO-
noni6uoi 3ano3u [14—16]. Cnia migkpecnuTu, 1o
3a3Ha4eHi €(EKTH MAlOTh MOPiI, HIXKYE SKOIO
HEOILTa3MHM IIUTONOAIOHOI 321034 HE BUHUKAIOTD.

Posrisimaiourt MUTaHHST EKCTPAIOSLLIL Ha opra-
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JIITEPATYPA

Hi3M JTIOOMHU JAHUX, OTPUMAHUX V IOCTIigaX Ha
J1ab0OpaTOPHUX TBAPWMHAX, HEODXiIHO 3a3HAYMTH,
IO iCHYIOTh KiNTBKiCHI BiIMIHHOCTI (PYHIAMEH-
TATLHUX MeXaHi3MIB (PYHKILIIOHYBAHHS Ta PEryis-
mil rirnoTamamMyc-rinodi3-TUPEoiTHOTO JTAHIIOTA ¥
IIYyPiB, SIKi IKICHO iIEHTUYHI JIIOACHKUM. ¥ IIIypiB
HA0AraTo MEHILMIA PE3ePB TUPEOIAHNUX TOPMOHIB, a
nepion HamiBpyiHyBaHHsa T, y moaeit Hadarato
JOBILINIA ¥ 3B’13KY 3 HOTO 3B’ A3yBAHHSM 13 Ol1KaMK
KpoBi |15]. Tak, piBeHb T, ¥ 1YPiB KOMTUBAETECH B
Mexax 32,8—80,2 umoms/n [30], Todi 9K v MOAUHK
— 77—142 Bmonb/n. XapakrepHi X pisHi T1T y
HIypiB HAGAraTo BULII, HiX y moaei |5, 15, 26—28].

Bizomo, w0 aeski pe4yOBUHU, LIO NOPYLIYIOTH
TUPEOIZHUN TOMEOCTa3 IIIIXOM TpAMOI Iii Ha
MUATOTONIOHY 3a7103y, MPU3BOAATL 10 PO3BUTKY
rinoTupeoinuaMy Ta miaBUIEHHS pieHa TTT, mo
OHUpPKYTOE ¥ KpoBi [15, 25—28]. CaMe Tak miloTh
TIOHAMIOHI AHTWUTHUPEOINHI MpeIapaTH, 30KpeMa
TiaMas30d, sIKi iHTI0OYI0Th HOAWATIEPOKCHIAZY, YUM
MEPELIKOMXKAIOTE HOAYBAHHIO TUPO3UHY Ta aJb-
MYIOTb MOAQIBIIE YTBOPEHHS TUPOKCUHY [31].
OpnHak, Ha BiIMIHY BLI IIypiB, y JIOACH He OyI0
BUSIBJIEHO ITiaBuiieHHs pisHg TTI 1mipu 3actocy-
BAHHI THAYKTOPIB MIiKPOCOMAaNbHUX (DEPMEHTIB,
10 3HMKYIOTh piBeHb T4 [6, 26—28].

TakoxX y JiTeparypi BiACYTHI JOKa3M TOTO, IO
PEYOBHWHHU, SIKi TIPU3BOAATH N0 3HUXKEHHS DPiBHS
TUPEOIMTHIUX TOPMOHIB Y MOMWHU, 3TATHI TiIBH-
IIYBATHU KiJILKiCTh HOBOYTBOPEHL. biibll TOro,
€IMHUM BiIOMIM JOBCACHIM THUPCOIAHNM KaHLIC-
POTeHOM € pajiatis B MyTareHHUX j103ax [25—29].

TakuM YMHOM, HABEACHI ApryMEHTH I03BO-
JII0Th 3pOOUTH BMCHOBOK, IO JIOAW KiJIbKICHO
MEHIII YYTJIMBI, HiXX IIypH, JO PEUYOBUH, SIKi 3HU-
KYIOTDH piBeHb T4 Ta IIPU3BOOATH A0 MIIBHUINCHHST
TTT. OTxe, i pU3UK BUHUKHEHHSA HOBOYTBOPEHb,
IHAYKOBRAHMX TIiBMINCHHIM DirHA TTI, y momeit
HabaraTo HUKYHIA.

Ta He3BAXKAIOUM HA JIyKe Maly WMOBIpHICTD
BUHUKHEHHS Y JIOAEH NATONOTMYHUX 3MiH LLIMTO-
NOAIOGHOT 3aJI03W BHACHIIOK iHAYKIIII MOHOOKCH-
IreHa3HUX (hepMEHTIB Ta MOCIICHHS METa00Ii3MY
T, B nevinui, npeactaBHUKKW (DYHIiLUIiB 2 0KO-
JNiHHA knacy iHribitopis CAI moTpebyioTh
JIeTaTLHOTO BUBYCHHS, Tiri€HIYHOTO HOPMYBAHHS
Ta periaMeHTalii IXHbOIrO 3aCTOCYBAHHSI B Cilb-
CbKOMY TOCMOIAPCTBI YKpaiHH.
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OCOBEHHOCTH MEXAHH3MA JEHCTBHSA OYHTHIHIOB HHTHEHTOPOB CYKIIHHATAETHIPOTEHA3bI
HA OPTAHH3M TEHIOKPOBHBIX XKHBOTHbIX H YEJIOBEKA
A.H. Anmonenro, M.M. Kopuyn, J1.C. Musoxos
PEFOME. Kaxcoas u3 ocHO8HbX PaCAPOCHPAHENHIX BoAesHell pacmenutt cnocobra 3abupamv 15-30 % ypoxcas, a npu snugumomusx smu yuppol
JHAHUMEALHO 603pacnarom. Oonumu uz REPCREKMUBHBLX KAACCOE q’)yueuuuﬁne das 5017[76!1! c ﬂmﬁy{)ummmwu MAKUX 3a00eaaHull AGAAIOMCT HI!ZUﬁumOpbl
cyKuuRamoezudpozenazel. Mexanusm ux deiicimeus Ha 6030youmeneil Goaesnell pacmeruil 634 ¢ HapyueHueM MKAHEE020 ObXAHUA, d HA OPZAHU3M HeAs-
8eKa — C UROVKUUEU NPOYECCos MeMadoNusma 6 neHenu, U3MeHeHueM YPOGH IMUPeOUOHbIX 20PMOHO8 U 30002enHbM dhexmon. Lleavio Hawell patombi
(b1 JKCREPMHO-AHAAUMUHECKOE UCCACO0BARLE MEXAKUIMOB OLUCMBUS (hyHUUUA08 UHAUDUMOPOB CYKUUHAMOe2UAPO2EHE3bL, A3 RPedynpexcieHus ocm-
DIX, XPOHUHCCKUX OMPAGIeHUll U 0omOeAerHbX Sddexmos eausnus. B pubome Goinu ucnoas30eans Memodvt IMAUPUHECKOO U MEOPEHUNECKU20 WECaed0-
GAHUS HAYHHOU UNDOPMAYUU, @ UMEHNO AHAAU3E, CHHANE3A, UHOVICULUY, 0COVKUUY U CUCHENAMU3AUUL.
Tpusedennvie 6 cmamve apeyMeHmsi RO360AM0M COCAGMb GbIBOT, YMO A0 , RO CPABHEHWIO C KPbICAMY, KOAUMCCIMBEHHO MEHEe HYBCHIGUMCAbHb! K Bele-
CIMBAM, KOMOPbIC CHUMNCAIOM YPOSCHY MUPOKCURA U NPUSOOIM K YEeAUHEHUI0 KOHUCHMPAYUL MUPEOMPONHO20 COPMOHA. A, COOMECMCMECHHO, U PUCK B03-
HUKHOBERUSA HOBOOODPUZ0GUHUL, UHOVUUPOBAHKBIX YEEAUHCHUCM YPOBHA ROCACORE20, HUMHOZ0 HUMCC.
Kuiguessie caosa: gyueuyud, cykyunamoeaudpozenasa, uumoxpon P450, opeanvi-mutien, neens, wumosuonas yceiesd.

THE MECHANISM OF ACTION PECULIARITIES OF SUCCINATE DEHYDROGENASE INHIBITOR
FUNGICIDES ON THE ORGANISM OF WARM-BLOODED ANIMALS AND HUMAN
A.M. Antonenko, M.M. Korshun, D.S. Milohov
SUMMARY. Each of the major common diseases of plants able to take 15-30% of the crop, while under epiphytotics these numbers grow significantly. One of
the most promising classes of fungicides for controlling of such diseases pathogens are inhibitors of succinate dehydrogenase. The mechanism of action of
pathogens on plants related to violation of tissue respiration, and on human body — with induction of metabolism in the liver, the change of level of thyroid
hormones and goitrogenic effect. The purpose of our study was expert-analytical study of the mechanisms of action of fungicides succinate dehydrogenase
inhibitors for the prevention of acute and chronic poisonings, long-term effects of exposure. Methods of empirical and theoretical research of scientific infor-
mation such as analysis, synthesis, induction, dediction and systematization were use in the work.
Listed in article arguments suggest that people quantitatively less sensitive than rats to substances that reduce the level of thyroxine and lead to increased con-
centrations of thyroid stimulating hormone. And, accordingly, the risk of tumors induced by increased levels of the latter are much lower.
Key words: fungicide, succinate dehydrogenase, cytochrome P450, target organs, liver, thyroid gland.
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