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nonsrae B noetarnHoOMy CUHTE3i, WO BKIOYae B3aemogito repmaHito(lV) okenay 3 1-rigpokcietan-1,1-
andoccoHoBo (eTMAPOHOBOKW) KucnoTow Yy Bodi 3a Temnepatypu 80 °C npotarom 3 rog 3
HaCTYNHUM JOAaBaHHSM APYroro niraHgy - 6eHsoTpuasony.
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KopucHa mopenb HanexuTb A0 apmaueBTUYHOI XiMil KOOpAWHAUIMHUX CMOMyK repmadiio B
YaCTUHI ofep>KaHHA HOBUX BIOMNOrYHO aKTUBHUX PEYOBUH, LLO MakTb MPOTUFMOKCUYHY aKTMBHICTb,

dopmynu:

/ . -Ge oM C
p-O e—02 /r
NHe\ | T 07\’ \oﬂfs\ v “cH

A\
N N fers 12H,0

Iz
o

b
HC
1-lMpgpokcieTan-1,1-ancdocgoHoBa (eTnapoHoea) Kucnota (Hshedp) - BigOMUNI

OaraToyHKUiOHaNbHMI KOMMNNEKCOH POCEOHOBOro psigy 3 PisHUMU KOPUCHUMW BNACTUBOCTSMM, LLO
BUKOPUCTOBYETLCA Y hapmauii Ta kocmeTonorii. Kncnorta Hanexutb A0 Kfacy NOMIPHO TOKCUYHUX
peyoBMH Ta He Mae ceHcubinisytoumx abo kymynatmBHux Briactusoctenm [1-3]. B csoto 4epry,
bionoriyHa aKkTMBHICTb enemMeHTa repMmaHito  HawdiTkile [AEeMOHCTPYETbCA Ha  npuknagi
KOOpAUHAaUiHUX cnonyk, B ToMy u4ucni 3 1-rigpokcietaH-1,1-gudpocdoHoBoto kucnototo. byno
nokasaHo, WO CuHepriaMm repmMaHito Ta 6GioniraHay Hihedp 3abesnevye HOBI hapMakonoriyHi
BNacTMBOCTI AaHux cnonyk [4, 5]. BubpaHa ak apyrunm niraHg retepouukniyHa cnonyka 6eHsotpuason
Ta MOro noxigHi MalTb LUMPOKUA CheKkTp (hapmakomoriYHOI aKTMBHOCTI, SK-TO: aHTubakTepianbHa,
aHTMNPOTO30MHA, NPOTMBMPA3KOBA, aHTUrenbMiHTHa Ta aHTUNponidepaTmMBHa Towo [6, 7].

lnokcia mMae cknagHUM reHes, ogHak Hambinbloi yBary daxiBuiB Pi3HUX cheuianbHoOCTeN
3acnyroBye rinepkanHiyHa dopma, sika Ha3MBaETLCA TaKoX SK TiNOKCis 3amkHyToro npoctopy (IM3M1).
Ller Bug rinokcii HanbinbL YacTo 3ycTpiYaeTbCs B peanbHUX YMOBaxX Npv aBapifiHMX, EKCTPEManbHUX
cuTyauisax (3aBanu OygiBenb y BIACbKOBWIA Yac, B MMMOOKUX BYTiMbHUX Llaxtax, bombocxoBuLlax,
OyHKkepax, MigBOAHWX YOBHaxX TOWO). B ymoBax 3amKHYTOro mpoCTOpYy BUHWMKAE panToBa HecTaya
KACHIO | BOAHOYaC HaKONMYYyeTbCA paTanbHU HAAMNWLWIOK BYFNEKUCHOro rady (rinepkanHisa) y
BUONXYBAHOMY MOBITPi, WO NpPU3BOAMTbL A0 LWBMAKOI 3armbeni noctpaxganux. Tomy HagaHHA
gonomoru ntogam B ymosax '3l € akTyanbHo npobnemoto, ocobnmBo y BOEHHWUI Yac.

HapaHHa ekcTpeHOi MeanyHoi 4OMOMOrM NOCTPaXKAanuM Bif rocTpoi rinokcii byab-akoi opmu, B
T. 4. i I3M, BigOyBaeTbCs LWMASXOM 3aCTOCYBaHHSA MiKiB LiNnecnpaAMoBaHOi Aii - aHTUriNOKCaHTIB,
e(EeKTUBHICTb SKUX Ha TenepilHin Yac He BignoBigae cydacHWUM BMMOram B NnaHi nornepemxeHHs
PO3BUTKY CMepTenbHUX HacnigkiB d¢aTanbHOro BMAMBY FMNOKCUYHOIO MOLUKOMAXEHHSI OpraHiamy
NaNHN came B yMOBaxX 3aMKHYTOro nNpocTopy.

Tomy nowyk Ta po3pobka HOBMX BUCOKOEMEKTMBHUX aHTUTMOKCAHTIB € HaranbHo npobnemoto,
fKka CTOITb neped apMakorioramMu Ta XiMiKaMU-CUHTETMKaMM LIOOO CUHTE3y Ta [AOKMiHIYHOro
BMBYEHHSI HOBMX BWCOKOEMEKTMBHMX Ta Oe3nevyHux nikiB, 34aTHUX cnacatu >XUTTS Ngen, Lo
OMNWHMWITUCb B FMOKCUYHUX YMOBAaX, OCKINIbKW iCHYIOYI Mikm-aHTurinokcaHtn (ApmagiH, MeHTokcndiniH,
AMTKU30N Ta iHWI) He BigNOBIAATb CydacHUM BMMOramM O npenapariB Takoro Tuny apMakosnoriyHoi
4ii, a came: MatoTb, HU3bKMIA MOTEHLian TOKCUKONONYHOi Be3neKkn, YMHATb HU3KY NobiYHuX edbekTiB Ta
MaloTb HEAOCTATHIO LUMPOTY TepaneBTUYHOI Ail.

JouinbHe BMBYEHHA OpUriHanNbHUX eneMeHTOPraHiYHMX MOTEHUINHUX aHTUMMOKCAHTIB, OO0 SAKUX
HanexaTb KOOPAWMHALiMHI  CMONMyKM TrepMaHito Ha OCHOBIi  OeH3oTpuasonito  u-rigpoKco-p-
rigpokcieTaHgudocdoHaTorepmanaty(lV).

TeopeTnyHi OOr'pyHTYBaHHSA [OUINMbHOCTI MNPOBEAEHHSA [OOCMiIOXKEHb Y [OaHOMY HanpsMKy
DasytoTbca Ha GaraTopidyHOMy [OCBiAi HaykoBux KonektuiB Y "IHCTUTYT dpapmakonorii Ta
Tokecukonorii HAMH Ykpainn" ta Ogecbkoro HauioHansHOro yHisepcutety iMmeHi I.I. MeyHukoBa, ski
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npauloTe Hag CUHTE30M KOOPAMHALIMHMX CMOSyK repmaHito Ta ¢apMakoforiyHUM OOKNiHIYHUM
AOCHIMKEHHAM NOTEHUINHUX NiKiB NPU rOCTPUX MMNOKCUYHMX CTaHax B T. 4. ['3[1.

Ak npenapat nopiBHsAHHA (pedepeHTHOro 3acoby) BMOpaHO | BMKOPUCTAHO B  HaLIUX
OOCniAKEHHsIX BigoMuin nikapcbkui 3acié ApmapgiH (cuHoHiM Mexidol) ykpaiHcbkoro BMpOGHULTBA
TOB HBT "MikpoxiM", sKkuA Bigpi3HAETbCA HaWbINbLIOK edEKTUBHICTIO cepel  iCHYH4MX
aHTurinokcaHTis [8-10].

3apgava KOpUCHOI Mogeni - CuMHTe3 Ta apMakornoriyHe BUMBYEHHS BUCOKOE(EKTMBHOIO Ta
0e3ne4yHoro y TOKCMKOMOMYHOMY BiAHOLUEHHI OpWriHaNbHOrO aHTUriMOKCaHTa Ha OCHOBI BnepLue
CMHTE30BaHOro 6eH30Tpuasonito p-rigpokco-p-rigpokcieTaHgndgocdoHatorepmaHaty(lV).

lMocTaBneHa 3agava BMPILLYETLCS LUNSXOM XiMIYHOIO CUHTE3Y AaHOT CMOMyKM.

[na opepXaHHsi KOOPAWHALIMHOI CMNoNykn SIK BUXigHI cnonykn 6yno BubpaHO peakTuBm chipmu
Sigma Aldrich: repmanito(lV) okcng (GeO2, CAS 1310-53-8), 1-rigpokcieTaH-1,1-gudocdoHoBa
kncnota (Hshedp, CAS 2809-21-4), 6eH3oTpumason (Bta, CAS 95-14-7).

CwuHTes. HaBaxky GeO:2 (1,046 r, 0,01 monb) gogaeanu ao po3yunny Hshedp (2,06 r, 0,01 monb) y
500 mn Boam (100 °C), HarpiBanu o kuniHHA Ta KoHueHTpyBanu npu 80 °C npotsrom 3 rog go 200
mn, gogasanu 1,19 r (0,01 monb) Bta Ta ynaptoanu go 100 mn. Npn oxonogxeHHi BunagaB ocaj
koopauHauivHoi cnonyku. Ocag BigokpemntoBanu Ha ¢ineTpi LWoTTa, npomuBanu BOAHO-CNMPTOBOIO
CYMILLLLIO Ta CyLIMNW A0 NOCTINHOT Macu Npu KIMHATHIA TemnepaTypi.

EnemeHTHWI aHanis komnnekcy nposogunu Ha C, N, H-ananizatopi Elemental Analyzer CE-440.
Bwmict doccopy Ta repmaHito BU3Havanm Ha ONTUYHOMY EMICIIHOMY CMeKTpOMeTpi 3 iHAYKTUBHO
3B'a3aHoto nnasmoto Optima 8000 PerkinElmer.

TepmorpaBiMeTpMYHUI aHania npoBoaunu Ha npunagi Q-1500D 3i WwBWMAKICTIO HarpiBaHHs
10 °C/xB B aTMOC(epi NoBiTps B Aianas3ori Temnepatyp 20-1000 °C.

IY-cnekTpy nornvMHaHHSA KOMMNIEKCIB Ta firaHaiB (4Ans NOPIBHSIHHA) peecTpyBanu B Tabnetkax 3
KBr Ha cnektpodoTtomeTpi Frontier PerkinElmer B giana3oHi 400-4000 cm.

ESI-mac-cnektpu oTpumMyBanu Ha mac-cnektpomeTpi TSQ Fortis Triple Quadrupole (ThermoFisher
Scientific, CLLUA). Po3unH 3pasky kOMMnnekcy y BoOAi BBOAWMAM 3a AOMOMOrOK LUNPULEBOro Hacoca
Chemyx Fusion 100T2 3 rasoHenpoHWkHMM wnpuuom Hamilton o6'emom 500 mkn Ne 81265
(1750RNR) 3i wBugkicTio notoky 20 mMkn/xB. EnekTpmyHmi noteHuian iHiditoBaHHs (ESI) ctaHoBMB Big
3,0 po 3,5 kB y pexumi no3uTuBHOI ioHi3auii Ta Big 2,0 go 2,5 kB y pexumi HeraTMBHOI iOHi3aLii.
Temnepatypa Tpybku ioHHOro nepeHocy 6yna Ha pisHi 300 °C, Temnepatypa BunapHuka - 150 °C,
noTik rady 06onoHku ctaHosmB 20 1/xB, a NOTIK AONOMIXXHOrO rasy - 6 n/xs.

HoBa koopauHauinHa cnonyka saBnsie cobo KpucTarniyHy pedoBuHY Oinoro Kombopy, CTiiKy A0
noBiTpsA, [obpe poO3yYMHHY y BOAi Ta MPaKTMYHO HEPO34YMHHY B eTaHoni. 3a pesynbTatamu
ereMeHTHOro aHanisy po3spaxoBaHo Ansa 6pytro-cdopmynu komnnekcy CsHisGeNsP2010 / 3HangeHo,
%: C - 21,44/21,35, H - 3,35/3,28, Ge - 16,22/16,10, N - 9,38/9,26, P - 13,85/13,70. OTxe, y cknagi
KOMMMeKCy peanisyeTbcs MonsapHe cnisBigHoweHHs Ge:Hshedp:Bta=1:1:1.

Tepmoposknag crnonyku NpoxoauTb B Aekinbka etaniB. B iHTepsani Temnepatyp 80-180 °C
BUOANSETLCH B ra3oBy hasdy 2 MOneKynu KpuctanidauiiHol Bogu Ha OAHY popMyrnbHY OAMHULO, LUO
Y3rOXXYETbCA 3 pO3paxyHKaMy 3a TepMOrpaBiMETPUYHOK KpMBOK (BTpaTa Macu Amreop=8,04 %;
Amnpak=8,00 %). Bucoka Temnepatypa gerigpatauii CBiguMTb MPO HasiBHICTb PO3rany>XeHoi cuctemu
BOAHEBMX 3B'A3KIB 3a y4acTio KpucTanisauinHux mornekyn soan. EHAo-edeKkT 3adikcoBaHWUA TakoxX B
dianasoHi  Temnepatyp  220-300 °C, B  pesynmbTati  4oro  BiAOYBaETbCA  YTBOPEHHS
BiHiNigeHandochoHOBOro pparmMeHTa Ta BUAANEHHS MOMEKynu BOAMU, WO € XapaKTepHum Ans
KomMnnekcis repmasito 3 Hshedp [5]:

/C\ _— H,C=—C

HO P  -HO ~ b

Mopanblue HarpiBaHHA CYNpPOBOMKYETLCS KiflbkoMa €k30-edhektaMu, nig vac skux BigbyBaeTbes
oKuUcritoBanbHa TepMiyHa AeCTPYKLUiS OpraHiyHOT YaCTUHWU CMOMYKU Ta YTBOPEHHS KiHLEBOro npoaykTy
npu 1000 °C - repmaHito(lV) nipocdocaty GeP207, WO Yy3romKyeTbca 3 po3paxyHkamu 3a
TepMorpaBiMETPUYHOIO KPMBOK Ta paHille OTpUMaHUMKU JaHUMK AN CNOSyK repMaHilo Takoro Tuny
[4, 5].

AHaniz IY-cnektpa komnnekcy (dir. 1) y nopiBHAHHI 3 BuxigHMMK niraHgamun (Hshedp, Bta)
A03BOMMB OTpMMAaTK iHdopmauilo nNpo opmMu (yHKUIOHaNbHUX rpyn Ta nNpupoay 3B'A3KIB B MOro
mMonekyni. Cmyrn B o6racTi BaneHTHUX konmeaHb 3B'a3kie P=0 1110-1143 cm1, P-O=1058 1a 991 cm-
1 Bka3yloTb Ha HasIBHICTb Y KOMMMEKCI BMKIIOYHO MOBHICTIO AeNPOTOHOBaHUX hocdoHoBMX rpyn. Lli
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rpynu 3B's3aHi 3 repmadiem, npo o cBigunTb cmyra v(Ge-Ogocd)=674 cmt B I4-cnekTpi cnonyku. Kpim
TOro, repMaHii BXoauTb A0 CKraay KoMnnekcy B rigponizoBaHin dopmi GeOHS3*, ockinbku B cnekTpi
npucyTHa cmyra pgedopmauinHnx konmBaHb 8(Ge-OH)=814 cml, Wo € xapakTepHuM Ans
KOMMMeKCoHaTiB repMaHito. Cnig 3asHaunTtv, Wwo IY-cnekTp HOBOI CMOMykM € nogidHMM OO0 paHiwe
BMBYEHUX Komnnekcis repmanito(IM) 3 Hihedp B obnacTi KonvMBaHb 3B'A3KiIB B KOMMMEKCHOMY
rekcasiiepHomy aHioHi cknagy [Ges(u-OH)s(u-hedp)s]® [4, 5].

LLnpoka cmyra npu 3251 cm! nigTBepaXxye HasiBHICTbL MOSEKyn KpucTanisauiiHoi Bogu B cknagi
KOMMIEKCy.

3apsii  KOMMMEKCHOro aHioHy KOMMEHCYETbCA KaTiOHOM, LWO YTBOPKETbCSA B pesynbTari
NPOTOHYBaHHA OL4HOrO 3 reTepoLMKIiYHUX HiTporeHiB 6eH3oTprasony. Mpo Le cBigunTb 3CyB YacToTu
konuBaHb v(C-N) reTepounkniyHoro kinbus Ha 8 cm1:1624 cm! anst Bta Ta 1632 cm™ ans komnnekcy
(cpir. 1).

Mac-cnekTpoMEeTPUYHO BUBYEHO MOBEAIHKY KaTiOHIB Ta aHiOHIB y po34umHi. Mac-cnekTp crnomnyku
ESI(+) B NO3WUTMBHIN NONSAPHOCTI MiCTUTb curHan O6eH3Tpuasony (m/z=120), a mac-cnektp ESI(-) B
HeraTMBHI MONSIPHOCTI MICTUTbL CUrHan aHioHy 1-rigpokcieTaH-1,1-aMdocdoHoBOI kucnotn (m/z=205)
Ta OBa, curHanm, siki MOXyTb YTBOpPOBaTMCA Nig Yac pparmMeHTauii cknagHoro KOMMMAEKCHOMo aHioHy
(cpir. 2).

BcTtaHoBneHO, WO HOBa KOOpAWMHAUiMHA croflyka HaneXxuTb [0 KaTioH-aHioHHoro Tuny. B
KOMMIEKCHOMY UMKMNIYHOMY rekcasigepHomy aHioHi [Ges(u-OH)s(u-Oedph)e]® atomm repmamito
nonapHo noefHaHi rigpoKCUNbHUMW Ta rigpokcieTaHANMOCHOHATHUMIN  MICTKaMK; KoxXHUA Ge
KOOPAWHOBaHWI MO BepliMHaM OKTaedpy ABOMa rigpoKCo-niraHaaMy Ta YoTupMa atoMaMm OKCUTreHy
4YOTMPBLOX (OocpoHOBMX rpyn. KaTioH YTBOPHOETLCA B pes3ynbTaTi NPOTOHYBAHHA MOSEKynu
BeH3oTpuasony no artomy HiTporeHy retepouukny. CuHTe3oBaHin crnonyui Bignosigae copmyna
(HBta)s[Ges(1-OH)s(-hedp)e]- 12H-20.

Mpuknagm KOHKPETHOrO BUKOHAHHS.

Mpuknag 1. BusHauyeHHA rocTpoi TOKCUYHOCTI HOBOI CMONyku, GEeH30TpuMasonito p-rigpokco-u-
rigpokcieTangudocdoHaTorepmanaty(lV).

Jocnign 3 BU3HaYeHHSA roCTPOi TOKCMYHOCTI CMOMYKM BUKOHAHI Ha CTaTeBO 3pinuX HENiHINHWX
Binux Muwax-camusax macoro 18-22 r, gki yTpumyBanucb B ymoBax BiBapito [OY "lHcTuTyT
dapmakonorii Ta Tokcukonorii HAMH Ykpainn", wo BignosigaioTb Bumoram GLP, a cawme:
TemnepaTypa i BonoricTb NoBiTps, BignosigHo 20-24 °C i 50-70 %. [ieta xapyyBaHHs1 Ta BoAa Taki,
Lo BiAnNoBigawTb CTaHAapTHMM BuMoram Ansd nabopatopHux TBapuH. Cnonyky, WO BWBYaETbCS
BBOOUNM TBApMHaM BHYTPILLHbOYEPEBHO OAUH pa3 Ha foby B iHTepsani Ao3 200-1000 mr/kr y Burnsag;
1,00-4,6 % BogHOro po3uuHy. [NpoTtdarom 14 paHIB gocnifiB 3 BU3HAYEHHS TOKCUKOMETPUYHMX
napameTpiB crnocTepirany 3a AuMHamikol nepediry KMiHIYHUX CUMMTOMIB BNIUBY CMOMYKW, LO
BMBYAETLCA Ha OpraHiam gocnigHux muwen. lMpu uboMy peecTpyBanacb HW3Ka iHTerpanbHuX
NOKa3HMKIB KMiHIYHOrO CTaHy TBapWH, IO XapakTepu3yoTb NOBEAIHKOBI peakuii: BigHOLWEHHSA o ixXi Ta
BOAM, XapakTep cevyoBuaineHHs Ta gedekalii, CTaH LWKIPSHUX NOKPOBIB Ta cnmM3oBmx o6onoHok [11].

Onuc KniHiYHUX cumnToMiB nepebiry TOKCUYHOro npouecy nig BNAMBOM CMNOMYKM NPOBOAUNN MpK
BBeOEHHi 031, 6nn3bKoi A0 cepefHbocMepTenbHoi - 316 mr/kr. EkcnepMmeHTaneHO goBedeHo, LWwo
BHYTpILLHbOYEpPEBHa annikauis Muwam Cronyku, BXe B NepLli 5 XBUIMMH BUKMNMKana piske 3HMXKEHHS
PYXOBOI aKTMBHOCTI i NuLLe OKpeMi TBapvHU MOBINbHO nepemiwanvcb no knitui. Yepes 30 xBunuH
CTyMiHb rinognHaMmii nigcunoBanacb, TBapuMHU fnexXxanu Ha XMBOTI, HE BXMBamnu KOpM Ta BOAY, Xoya
pearyBanu Ha 3BYKOBi Ta TaKTWMbHiI nogpasHuku. Y noganbwomy (d4epe3 60 xB nicns BBeAEHHS
CMOMyKW) MULLI 3HaXOAUNUCL Y PI3KO MPUrHIYEHOMY CTaHi 3 3akpuTuMK oudnma. Yepes 24 roauHu 3
MOMEHTY 3aCTOCYBaHHS CMOSYKU OENPUMYKYMA CTaH MULIEN OeLlo 3MEHLUUBCS, BOHU 34e6inblioro
cuainu, Bxusanu kopm Ta Body. Npu LUbOMY 3aranbHWUi CTaH (30BHILHIN BUINSA), YacToTa AMXaHHS,
XapakTep Ce4yoBUAINEHHSA Ta gedekauii, a TakoX peakuii Ha 3BYK Ta CBIiTNo Oynu agekBaTtHi i
NPakTUYHO He BIAPI3HANWCH BiO Takux, WO cnocTepiranucb B rpyni iHTakTHUX muwen. BapTto
3a3Ha4MTU, WO Takun PYHKLIOHANbHUA CTaH AOCNiIAHUX TBapWH B YMOBax rocTporo TOKCMKOMOriYHOro
eKCMepUMEHTY TPUBaB BECh Nnepio cnoctepexeHHs (14 aib).

OTKe, OCHOBHOK KMiHIYHOIO O3HaKow nepebiry TOKCMYHOrO npouecy Yy TBapuH Ha Thi
3acToCyBaHHA AocrnigXyBaHOl cnonyku € genpumytoya aisa Ha LHC, wo xapaktepHo maike Ons BCixX
iCHYHOUMX 3ac006iB, L0 YNHATb @HTUTINOKCUYHY aKTUBHICTb.

BenuunHy cepegHbocMepTenbHOi Jo3n LDso Ta 11 gOBipYMX rpaHuub, K OCHOBHOrO napametpa
rocTpoi  TOKCUYHOCTI  ©eH3oTpuasonito  p-rigpokco-u-rigpokcieTaHgmdochoHaTtorepmaHaTy(lV)
NPOBOAMMY 3a YMOB €KCNepUMEHTY LLLO BUBYAETLCH 3a ekcripec-meToaoM (rno B.B. Npo3opoBcbkomy)
[12] y noBHin BignoBigHOCTI 4O METOAUYHUX pekoMeHAaui A0 KNiHIMHOrO AOCRIAXEHHS NikapCbKuX
3acobis [11]. OTpmMMaHi Npu LbOMY AaHi HaBeaeHi B Tabnuui 1.
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Tabnuusa 1

Pe3ynbTat TOKCMKOMETPUYHOIO JOCHIMKEHHS 6eH30TpUasonito p-rigpoKco-p-
rigpokcieTanandgoctoHaTorepmaHaty(lV) B ymoBax BHYTpPiLLHbOYEPEBHOIO BBEAEHHS MULLIAM 3a
ekcnpec-meToaom [12]

[osa cnonyku, Mr/kr

200 250 316 398 500 631

3arvHyno muwien 0 0 0 2 2 2

I3 npeacTtaBneHux gaHuX BUAHO, WO 3arnbenb MuLlen peecTpyeTbecs B Aiana3oHi no3 398-631
Mr/kr. AHania oTpUMaHuX pe3ynbTaTiB TOKCUKOMETPUYHOrO EKCMEePUMEHTY i3 3any4yeHHsIM ekcnpec-
MeToay 3anponoHoBaHoro B.B. NposopoBcbkum [12] nokasye, wo BenuymHa LDso ctaHoBUTbL 355
(310+400) mr/kr. OuiHIOKYMN OAHUA TOKCMKOMETPUYHMI MapaMeTp, 3a Knacudikauietd TOKCUYHOCTI
OTPYT NMpuU NapeHTepanbHuUX cnocobax BBeAeHHS, ska 3anponoHoBaHa K.K. Cngoposum [13] MoxHa
AiNTN BUCHOBKY, LLO crionyka 0eH30Tpuasonin u-rigpokco-u-rigpokcieTanamgocdoHatorepmaHaTy(1V)
BigHocKTbes Ao IV knacy Hebeaneku, a came: "ManoTOKCUYHI pe4yoBUHN".

Takum 4YnMHOM, Ha NigcTaBi pesynbTaTiB OKPEMOI cepil TOKCMKOMOriYHMX OOCifiB 3 BU3HAYEHHS
TOKCUMKOMETPUYHUX MapaMeTpiB Ta AaHUX MNpO peecTpauild AUMHaAMIKM 3MIH KNiHIKM TOKCUYHOro
NpoLecy, BWKIMKAHOTO  MapeHTeparibHUM  MOTpannsHHAM  GeH30TpuMasonito  p-rigpoKCco-pi-
rigpokcieTaHamdocgoHaTo-repmanaTty(lV) B opraHiam TBapuMH MOXHa 3pOOMTM eKCnepuMMeHTarbHO
06r'pyHTOBaHMI BUCHOBOK, 3rigHO 3 AKMM LS Crnonyka € 6e3ne4Ho B TOKCMKOMOTYHOMY BiAHOLLEHHI.

Mpuknag 2. [ocnigxeHHA NpPOTUriNOKCUYHOI edekTMBHOCTI BeH3oTpmasonito  p-rigpokco-u-
rigpokcietaHgudocdoHatorepmanaty(lV) y TBapuH Ha mogeni roctpoi OopMu  TiNOKCUYHOIO
CUHAPOMY, LWLO BMHUKaeE B ymosax 31,

"3l mogentoBany B €KCNEPUMEHTI Ha Muwax Macor 18-22 r WnsgxoM iX PO3MilLEHHS B OKpEMi
cknsiHi kamepu (repmooOb'emn) ob'emom 205 cmS. 3 MeTOH CTBOPEHHS MpPaKTUYHO abcontoTHOT
repmeTmsadii kamep ix nomiwanu y soay, Wwo 3abesneyyBano sik repMeTUYHICTb, TaK i MOXIUBICTb
MOCTIMHOIO KOHTPOS 3a Heto. Cnonyky, Wo AocnigXyBanacb BBOAMM BHYTPILLHbOYepeBHO. Llen
LWNAX 3aCTOCyBaHHA Yy ApiOHMX nabopaTopHMX TBapWH MPUPIBHIOETBCA OO BHYTPILUHBOBEHHOIO Y
nogen, Wo [A03BOMSE MakCMManbHO MNpUOMM3UTM YMOBU HaZaHHSA [OOMOMOMM MOCTpaxganvMm B
peanbHUX ekcTpeManbHux cutyauigx. Cnonyky seoannu y surnagi 1 % sogHoro posuvHy B 0osi 100
Mmr/kr 3a 20 XBUNWH [0 nNOYaTKy 3HAXOMKEHHA MULIen B TepMokamepax. HAK eTanoHHUR
(pedepeHTHMIN) NpenapaT BUKOPWUCTOBYBanu BiAOMWIA MNiKapCbKMW 3acid 3 KNiHIYHO [AOBEeAEHOH
NPOTUFINMOKCUYHOI aKTUBHICTIO - ApMagiH, SKUi BBOAWMW aHaMNoOrMyHUM LNSXOM (BHYTPILLIHLOYEPEBHO)
B Ao3i 100 mr/kr. Muwam KOHTPOMbHOI rpynu (rinokcis 6e3 nikyBaHHA) TakoX BHYTPILUHbOYEPEBHO
BBOOMNN eKBiBaneHTHUN 06'em i30ToHIYHOro (0,9 %) po3uuHy xnopmay HaTpilo.

Mpn NOpPIBHAMBHOMY eKcrnepuMeHTanbHOMY AOCHiIAXKEHHI NPOTMUINOKCUYHOI aKTMBHOCTI 3a YMOB
roctpoi c¢opmu 3l peectpyBanu B AvHaMmiLi nepebir OCHOBHUX KMiHIYHUX MPOSIBIB FMOKCUYHOTO
ctaHy pocnigHux TBapuH (3l + cnonyka) y nopiBHAHHI 3 koHTponem (I3l + ApmagiH), a Takox
TPUBAMICTb XUTTA MuUWeNn B repMoob'eMax. MOpiBHAMNBHY OLUIHKY MPOTUIMOKCUYHOI €deKTMBHOCTI
Ccnonyku, WO 3aaBndeTbca Ta pedepeHTHoro npenapaty (ApmagiH) npoBoAWnW Yy MOBHIN
BiANOBIOHOCTI A0 YMHHUX IHCTPYKTUBHO-METOONYHUX OOKYMeHTIB [14] WwnaxomM BU3HAYEHHS TepMiHy
xntta B repmokamepi (T), koediuieHTa npoTurinokcuyHoro 3axucty (Ks) Ta BiQHOCHOro nokasHuka
36inbLUeHHs Yacy xuTTa TBapuH (M), akuin po3paxoByBanu 3a HaCTyNMHUMKU bopmynamu:

_Ta To-Tk

Ky=— M= x100%
Tk Tk

ae Ty - TpMBanicTb (XB) XUTTSA OOCMiIAHUX MULLEN B repMoKamepi;

T« - TPMBanicTb (XB) XUTTA KOHTPOSTbHMX MULLEN B repMOKaMenpi.

MopiBHANBHMIA aHani3 OTPUMaHUX B €KCMEePUMEHTI AaHuX, WO HaBedeHi B Tabn. 2 cBigunThb, WO
NMpakTM4YHO 3a BCiMa KMiHIYHMMW O3Hakamu nepebiry rinokcii B rpynmi TBapuH, SKUM BBOAUNHU
OeH3oTpmasonito p-rigpokco-u-rigpokcieTangmdocdoHaTtorepmaHaT(lV) peecTpyeTbcsa nepesara Hapg
KOHTPOITIbHOK Ta ped)epeHTHOIO rpynamu.
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Tabnuuga 2

[vHamika (xB) nepebiry OCHOBHUX CUMNTOMIB | TOKCUYHOMO CTaHy AOCMiAHMX Muwen B ymosax '3[y
MOPIBHSAHHI 3 KOHTPOMNbHOK Ta pedepeHTHO rpynamm (N=38)

KriviaHi OocnigHa rpyna (I'3M1 .
NiHiYHI 03HaKN Npu KoHTponbHa rpyna +CTIONYKA, 1110 Mpyna MOPIBHSAHHSA
rinokKcii (ran 3aFIBﬂF|€T;:CF|) (F3rM+Apmagin)

"pyMiHr 1-5 3-10 1,5-5
IMpuckopeHe guxaHHSA 7-20 10-39 7-23
36ymKeHHs 5-18 — 7-20
ATakcis — — 23-26
[ucnHoe 20-22 — —
3arnbenb 20-30 35”8 24-38

Ha ocHOBi oTpMMaHWx [aHWX € MiacTaBu CTBEPOKYBATM NPO HAsIBHICTb Yy CMOMYKKW, LIO
3aABNSAETLCS NPOTUTNMOKCUYHNX BNACTUBOCTEN, siKi peanisytoTbes 3a ymoB 1311,

PesynbTaTv BM3HAYeHHsT MapameTpiB, WO XapaKTepuaylTb MNPOTUMMOKCUYHUIA NoTeHUian
OeH3oTpmasonito p-rigpokco-u-rigpokcieTaHandgocdgo-HatorepmaHaty(lV) 3a yMoOB eKCNepuMeHTy, Lo
BMBYalOTbCSA, NpeacTaBneHi B Tabn. 3.

Tabnuusa 3

MpoTurinokcnyHa akTUBHICTb BEH30TPNA30nio U-rigPOKCOo-p-rigpokcieTaHandgochoHaTorepmanaTty(lV)
y NOPIBHSAHHI 3 pepepeHTHUM (eTanoHHuM) npenapatoMm ApmagiH 3a ymoB )OpMU riMnoKCil, WO
mogentoeTbes - 31 (n=8)

[Moka3HWMKM NPOTUrINOKCUYHOI ail

Mpenapat T, X8 n, % Ks
KoHTtponse (I'3IM) 27,00%1,25 - -
PedepeHTHMI 3acib (ApmagiH) 31,55+1,49* 16,98+1,75 1,17+0,02
Cnonyka, L0 3asaBnseTbCs *43,09+1,87** 59,94+2 47** 1,60+0,02**

MpumiTka:
* - p<0,05 B NOPIBHSAHHI 3 NOKa3HMKaMW TBAPWUH KOHTPOSLHOI rpynu;
** - p<0,05 B NOPIBHAHHI 3 NOKa3HWKaMu TBapuH pedepeHTHOI rpynu

MopiBHANBHWIA aHani3 OTPUMaHUX B EKCNEePUMEHTI OaHuX, WO npeacTaBrneHi B Tabn. 3
NepeKkoHNMBO cBigyaTth, Wo 6eH3oTpuasonito u-rigpokco-u-rigpokcieTaHandgocdoHaTorepmanart(lV)
3a yMOB Moro 3actocyBaHHs npu 3l 3a nokasHvkamu, siki BUBYANM peanidye 3HayHO Oinblumi
AOCTOBIPHO 3HAYMMUI NPOTUMINOKCUYHMIA NOTEHUIan, aHiX pedepeHTHMIA npenapaTt - ApmagiH.

OTpumaHi ekcnepuMeHTanbHi faHi CTaTUCTUYHO 3HAYMMOT NepeBarn Cnonyku, Lo 3asaBNAETLCA Y
NOpiBHAHHI 3 eTanoHoM (ApmagiH) [03BOMsAOTb  AINTM  BUCHOBKY MNP0 (bapmakomnoriyHy
nepcrnekTUBHICTb NPaKkTU4HOro BUKOPUCTaHHSA OeH3oTpmasonito U-TiAPOKCO-p1-
rinpokcietaHgudpocdoHatorepmaHaty(lV) Skuin Mmae BUCOKY MPOTUFMOKCUYHY aKTMBHICTb Ta HU3bKY
TOKCcuYHicTb (IV knac Hebesneku).
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®OPMYIA KOPVUCHOI MOZESI

Cnocio ofepKaHHs HOBOI KoopAauHauinHol Crnonyku OeH3oTpuasonito
rinpokcietangmdocdoHaTtorepmaHaTy(lV), WO YNHUTL NPOTUMMOKCUYHY Ajto:

p-rigpokco-u-
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KU Nonsrae B NoeTanHoMy CUMHTESI, WO BKIIOYae B3aeMogito repmanito(1V) okeumgy 3 1-rigpokcieTan-
1,1-gmudoctoHoBOO (ETMAPOHOBOK) KUCHOTOK Yy Bogi 3a Temnepatypu 80 °C npotsarom 3 rog 3
HaCTYNHUM OOAaBaHHSAM OPYroro niraHgy - 6eH3oTpuasony.
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