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Mpepucnosune

Lienu, ocHOBHble NPUHLUMUNBLI U 06LWMe NpaBuna NposefeHns paboT NO MeXrocyAapCcTBEHHON cTaHaap-
Tnsauunu yctaHossieHol TOCT 1.0 «MexrocyfapcTBeHHasa cucrtema crtaHgaptmsaumnm. OCHOBHbIE NMOJIOXEHNA»
n FOCT 1.2 «MexrocygapcTBeHHas cuctema crtaHgaptusaynun. CtaHgapTbl MexrocyapcTBeHHble, npasuna
N pekomeHfauum no MexrocyfapcTBeHHON cTaHgapTusaumun. MNMpasmuna pa3paboTkm, NPUHATUA, OOHOBNEHUS
N OTMEHbI»

CBejaeHus o ctaHgapTe

1 NOArOTOBJ/IEH defepanbHbiM rocygapcTBEHHbIM YHUTAPHbIM NpeanpuaTnem «Bcepoccuinckuii Ha-
YUYHO-UCCNe0BaTe bCKUA LeHTp cTaHjapTusaunv, nHdopmalmm v ceptudukalyum colpbs, Matepuanos u se-

wecte» (Pryn «BHULLCMB») Ha ocHOBe COGCTBEHHOTO MepeBofa Ha PYCCKUIA A3blK aHI1053bIYHONM Bepcumn
[OKYMeHTa, yKa3zaHHOro B nyHkTe 5

2 BHECEH ®egepasibHbIM areHTCTBOM MO TEXHWYECKOMY PEerysimpoBaHuio U MeTposioruu

3 MPUHAT MexrocysapcTBeHHbIM COBETOM MO CcTaHAapTu3auuu, MeTposiorum u ceptudukaymm
(npoTtokon oT 20 okTA6psa 2014 r. Ne 71-11)

3a NpuHATHE NporosiocoBanu:

Kparkoe HavimeHoBaH1e CTpaHbl Mo Kop cTpaHbl CokpalleHHOe HaMMEeHOBaHNE HaLIMOHA/ILHOD opraHa
MK<WCO 3166| 004--97 no MK1MCO 31661 004--97 Mo cTaHfjapTu3aumn

Asepb6aiigxaH AZ AscTaHgapT

ApmeHuns AM MunHakoHOMUKM Pecny6nunkn ApmeHuns

Benapycb BY FocctaHgapTt Pecnybnvku Benapycb

Kuprusus KG KbipreizctaHaspt

Mongosa MD Monpgosa-CtaHgapT

Poccusa RU Poccraugapt

TagxukucTaH T TagXukcT3HgapT

4 Mpukasom ®efepanbHOro areHTCTBa N0 TEXHUYECKOMY perympoBaHuio u MeTpoaorun ot 25 Hoa6ps
2014 r. No 1749-cT MeXrocyapcTBeHHbI cTaHgapT FOCT 33059—2014 BBeAeH B AelicTBME B KaYECTBE Ha-
uMoHanbHoro ctaHgaprta Poccuiickoli ®epepauun ¢ 1 asrycta 2015 r.

5 HacTtoawwmii ctaHgapT MAEHTUYEH MexXAyHapogHOMYy AokymeHTy OECD. Test N0 223:2010 «MTuubl:
TECT Ha OCTpYl0 nepopasnbHyl TOKCMYHOCTb» («Avian Acute Oral Toxicity Test», IDT).

HavmeHoBaHMe HacToslWero cTaHgapTa MU3MEHEHO OTHOCUTENIbHO HaUMeEeHOBaHUS yKa3aHHOro Mexay-
HapoAHOro AOKyMeHTa Ana npusedeHus B cootsetcTene ¢ FOCT P 1.5 (nogpasgen 3.6)

6 BBEJEH BMEPBbIE

7 NMEPEN3AAHUE. Anpenb 2019 r.
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MHopmauns o BBefeHUn B felicTBue (NpekpaljeHnn geicTBUA) HacToAWero craHjgapTa n nsme-
HEeHWIi K HeMY Ha TeppuTOpuUM yKa3aHHbIX Bbille rocyfapcTB Ny6anKyeTCA B ykasaTensx HaumoHaibHbIX

cTaHaapToB, n3fjaBaeMbix B 3 TUX rocyjapcTbax, a Takke B ceTu MHTepHeT Ha caiiTax cooTBeTCTBY-
IO WX HALMOHAaNbHbIX OPraHoB Mo CTaHgapTusaumm.

B cnyuyae nepecMoTpa, U3MEHEHUS WU OTMeHbl HACTOSLLEr0 CTaHaapTa cooTBeTCTBYyoWas UH-
opmaymsa 6yaeT ony6/MKoBaHa Ha ohuLManbHOM MHTEepHeT-caliTe MexrocyjapcTBEHHOTO COBETa Mo
cTaHgapTwu3ayuu, MeTponoruy n cepTudukayum B kKaTanore «MexrocysapcTBeHHble CTaHAapTbi»

© CTtaHgapTuHdgopM. opopmneHue. 2015, 2019

B Poccuiickoii ®epepanmm HacToAWMA cTaHAapT He MOXeT 6biTb NOSIHOCTbIO WKW
YacTUYHO BOCMNPOU3BEAEH, TUPAXMPOBAH U pacnpocTpaHeH B KavyecTBe 0(ULMANBHOIO

n3gaHus 6e3 paspeweHns degepasibHOTO areHTCTBa NO TeXHUYECKOMY PEryiMpoBaHuio u
meTposiornu
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M E X IO CVY A4 AP CTUBEHH b @ C T AHOAPT

METO/bl NUCMbITAHUA XUMWUYECKOW MPOAYKLMN. MPELCTABASAIOWEN ONACHOCTb
AN OKPYXAWLWEN CPEbI

MTuybl: TOCT HA OCTPYIO NepopasibHYy0 TOKCUYHOCTb

Test methods for chemicals of environmental hazard. Avian acute oral toxicity test

[fara BBegeHns — 2015—08—01

1 WcxopgHble npennochifiku

11 NHdopmaLus, Heob6xogmmas 418 OCYLWEeCTB/IEHUSA Pa3/IMYHbIX CXEM OLeHKW OMacHOCTU, MOXET Cy-
L,eCTBEHHO BapbupoBaTbCA. 1718 OCYL|eCTB/IEHNSA CXEM OL,EHKM ONacHOCTU NPUMEHAIOT TPU BapuaHTa TecTa:

- TecT npefenbHOl [03bl — MpeAnoYTUTEsieH, eCcn TOKCUYHOCTb BellecTBa MpeAnosiokNTeNbHO HU3-
Kas n netasibHblii UCXO[ NPU BENNYUHE NpefesibHO A03bl MasnioBeposiTeH. MpefenbHas fo3a [0/XHa CooT-
BETCTBOBaTb LE/IAM OLEHKU, N OHa 06bIYHO He npeBblwaeT 2000 mr/kr Beca ntuubl. ANsA TecTa UCNOMbL3YOT
5— 10 NTWL, AONONHUTENIBHO K KOHTPO/bHON rpynne (pUcyHokK 1):

PucyHok 1— OnbIT No onpejesieHnto NpesenbHoM 403bl (CXeMa He BK/IHYaeT KOHTPObHLIX NTHLL)

MN3aaHne ouymansHoe
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- rpaguneHTHbIli LD50-tgct — npeAnoyTuTeNneH, ecnu peryavpylolime nam nible TpebosaHus npegycma-
TpuBalT HEOBXOAMMOCTb NONYYEHUA KPUBOM [03a-0TKAUK UYUIN JOBEPUTENbHBIX MHTEPBAiOB YCTAHOBEH-
HbIX BE/IMYNH NOMUMO 3HayeHuit LD50. OnbIT NnpoBoasT B 3— 4 3Tana ¢ 24—34 nTuuamu A0MNOMHUTENBHO K
KOHTPO/bHOW rpynne (pUCYHOK 2)1>

- 06blYHbI LDN-TecT — npeanoyTuTeNneH, ecnu perynupyLme unm uHble TpeboBaHna npegycmartpu-
BalOT HEOOGXOAVMOCTb OLEHKW TOSIbKO BEIMYMHBI fleTanbHOW J03bl (MEeAMAHHOTo 3Ha4YeHus), a KpuBas fjo3a-
OTKNK W JoBepuTesnbHble UHTepBanbl LDSD npu aToM He TpebyloTcsi. OTO MOXeT OblTb COOTBETCTBYIOLLMUIA
onbIT 418 YCTAHOBNEHNA YyBCTBUTEIbHOCTN BUAOB K BelecTBY (No BenuynHam LDSO) unu nonyvyeHuns nHgop-
mMauun. Heob6xo4MMol ANA MapkKMpoBKU MpoAykTa. B faHHOM BapuaHTe onbiTa NpefycMOTPeHOo ABa 3Tana u
Mcnonb3ylT 14 NTUL MOMUMO KOHTPO/IbHOW rpynnbl (PUCYHOK 2).

PucyHok 2 — Cxema nocnegoBaTesibHOro Tecta (rpagmeHTHbli LD50- 1 06bIuHbIn FON-TecTbl); cxema
He BKOYaeT B cebs NTUL, KOHTPO/ILHOTO onbiTa. OcTasibHbIE AeTasu, KacarLmecs npasui OCTaHOBKM Oflbna.
npvBefeHbl B 7.2.22—7.2.2.5

1) Npn HeO06X0AMMOCTIN NOYHEHUS KPUBOI [03a-OTK/IMK AONYCKAETCA UCMNOMb30BaTh KNacCU4eckuii BapmaHT npo-
BeaeHus  atoro onbita (cM. USEPAOPPTS 850.2100). B Lensx o6ecneyeHns 3alimnTbl XMBOTHBIX METOAbI, UCMOJb3YHoLLmMe
60/1bLUEE YMCNO0 NOAONBITHLIX NTUL, (Takne, kak USEPAOPPTS 850.2100). He peKoMeHAyHTCS.

2
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1.2 MpaguneHTHbI 1 06blYHbIN L 50-TecTbl BKIOYAKOT Nocnef0BaTeIbHO OCyLecTBAsSEMble aTanbl (pu-
CYHOK 2). 3Tanbl — 3TO Nepuojbl B X04e OnbiTa, korga ntuuaMm eAMHOBPEMEHHO AaloT 403y BelecTsa U 3a-
TeM Habn[alT X B TEYEHWO HEKOTOPOro BpeMeHn. Takum 06pa3omM, TEPMUHbI «NOC/ef0BaTe bHbIA ONbIT»
N «nocnefoBaTesibHas Cxema», WCMOJib3yeMble HWXKe, OTHOCATCS Kak K rpafgueHTHOMY, Tak U K 06blYHOMY
LW 50-TectaM. O6bACHEHUA NOTMKN MOCTPOEHUSA ONbITOB M UX CTaTucTuyeckoe 060CHOBaHME NpuBeAEHbl B
npunoxexHuu A.

1.3 Cxema rpagveHTHOro Tecta npegycMarpvMBaeT noslydyeHne nokasartesneil, oLeHMBal WX BeINYUHY
pucka nocpefcTBOM NPUMeEHEHUSA pacllMpPeHHOR npouefypbl KOMNbIOTEPHOTO MoAenuposaHns [2]. 3T noka-
3aTenu BkIYaoT B cebs pacyeT LD50. foBepnTeibHbIX MHTEPBANOB M KPYTU3HbI KPUBOW [03a-0TK/INK.

1.4 Ha kaxpom aTane rpajgueHTHoOro n o6bivyHoro LLsa-TecToB, O4HOW MAW HECKONbKMM NTULaM nepo-
panbHO BBOAAT OAHY 403y TECTUPYEMOrO BeL,ecTBa, Npy 3TOM UCNONbL3YIOT Takne [03bl, KOTOPble Npeanosno-
XUTENbHO NO3BONAT oNpeaennTb paboyee 3HaveHne W 50. MTuy Ha6noaaT B TeyeHne 14 aHeli, HO BbIGOP
[03 Ana cnegylouein ctagum onbliTa OCHOBbIBAETCA HA CMEPTHOCTU M BUAMMbIX NPU3HaKax WHTOKCUKaLuu,
BO3HUKAKOLWMNX B TeyeHne Tpex AHel. [aHHblli MHTepBan MOXeT 6biTb YMEHbLUEH, eC/ln CMEePTHOCTb UAN Npu-
3HakKu BOCCTAHOB/IEHUA MPOSABAATCA ObICTPO, UM yBeNnYeH, ecnu HabnwpgaeTca wam oxupgaercsa rnbenb
nTuy B 60n1ee oTAaNeHHbIe CPOKN.

1.5 ina nocnepoBaTeflbHbIX TECTOB (TPaAMEHTHOr0 M 06bIYHOr0) MOryT 6bITb UCNOMb30BAHbI AaHHbIE
HeyAauyHbIX BapMaHTOB TECTOB MO onpejeneHnto NpeAenbHON f03bl (Tnbenb ogHoW nnan 6onee NTuUL), a Takke
MHbopMaLma 13 BHEWHNX UCTOYHMKOB. [l BELLeCTB C 0XNAaeMOoli BbICOKOW TOKCMYHOCTbIO TeCTMpoBaHue
MOXeT OblTb HayaTo ¢ aTana 1. korga Kaxpaol U3 ueTbipex NTUL AalT pasHble A03bl BeliecTBa, 6asnpyom-
ecsi Ha ONTUMAasibHO AOCTYNMHbIX 3HayeHuax W m (Hanpumep, Ha AaHHbIX, NOJYYEHHbIX AN TPbI3YHOB WAN
Apyrux Bugos ntuy). OcHOBbIBAsiCb Ha UTorax aTana 1. onpegensioT pabouyo (MPUKNLOYHYIO) BennUuHy L 50.
Ona Bbibopa [03 3Tana 2 WCNONb3YKT pacyeTbl NO NPUHLMMNY MakCcMManbHOro npasgonofo6ms (Maximum
Likelihood Estimation (MLE)). npu 3ToM Kaxzjasi U3 paccuMmTaHHbIX Takum o6pa3om 10 403 gaeTcs ofgHOl NTu-
ue. Ecnn paboyas BennunHa Lapg B3ATa M3 HeygauHbIX BapMaHTOB OMbITOB MO OnNpeAefieHnto npefesnbHo
[03bl, TO NocniefoBaTesibHbIA ONbIT MOXeT 6bITb HauaTt ¢ aTana 2. ina rpagneHTHoro Waa-TecTta ganee npo-
BOAAT 3Tan 3 U. BO3MOXHO, 3Tan 4 (Mpasuna oCTaHOBKM OMbiTa NoApPO6HO onucaHbl B 7.2 2.2—7.2 2.5).

2 O6nactb NpUMeHeHusN

HacToawwmii ctaHgapT ycTaHaBiMBaeT MeToZ onpeaesieHus OCTPOil NepopasibHOW TOKCUYHOCTU XUMuue-
CKMX BeLecTB AN NTuL,.

3 TepMuHbI 1 onpegeneHus

B HacToslemM cTaHgapTe NPYMEHUMbl TEPMUHbI CO CNEAYIOLWUMU onNpeseeHUAMU:

3.1 ocTpas nepopanbHasa TOKCMYHOCTb (acute oral toxicity): He6naronpusaTHble acphekTbl, BO3HMKaA-
louime nocne nepopasnbHOro BBeAEHUSA NTULaM OAHOW UM HECKONbKUX 4,03 BelecTBa B TeyeHne 24 u.

3.2 posa (dose): KonuyectBo BBOAMMOIO TECTUPYEMOro BelLecTBa.

NMpumeuyaHune — [lo3a Bbipaxaercs B Macce (. Mr) 60 Kak Macca TeCTUPYEeMOro BELeCTBa Ha eAVHULY Mac-
Cbl Tena NofoMNbITHOIO XWBOTHOTO (HANpPUMep, Mr.’KT Macchl Tena).

3.3 LD50 (nonynetanbHaa nepopanbHaa gosa) (median lethal oral dose): Ctatuctuyecku nonyyeH-
HOe 3HauyeHue OAHOKPaTHOW [03bl BelecTBa, KOTopasi NPeLnoNoXMTeNbHO NPUBOANUT K rmbenn 50 % noa-
ONbITHBIX XXUBOTHbLIX NPW BBEAEHUN NEepPopasibHbIM NyTEM.

MpumeuaHne — 3HadyeHue LDGQ BbipaxaioT B eMHULAX MacChl TECTUPYEMOrO BELLecTBa Ha eAuHNLY Macchl
MOAOMbLITHOTO XXMBOTHOTO (MI/KI Macchl Tena).

3.4 npepenbHas gosa (limit dose). [lo3a BepxHero npeaena TecTUpoBaHus.

3.5 npo6uTt (probit): A6bpesunatypa TepmuHa «probability integral transformation»; npo6ut-mogens 3a-
BUCMMOCTM [03a-0TKAMK NO3BONSAET onucaTb CTaHgapTHOe HOpManbHoe pacnpegenieHue (To ecTb LEHTpuU-
poBaHHOE OTHOCWUTENIbHO CpeAHero U MaclwTabupoBaHHOe MO ero cTaHAapTHOMY OTK/IOHEHMI0) OXuaaeMblX
OTK/IMKOB Ha A03bl (06bIYHO B SlOrapuMUYECKOi WKane), Kak ecnn 6bl 3aBUCMMOCTb Bbipaxanacb npsmoii
NUHWel ¢ HaKNOHOM, paBHbIM 06paTHOl BennMyYuHe CTaHAapTHOro OTKNOHeHusA. CTaHfapTHOe HopMalsbHoe
pacnpegeneHue netanbHOCTU CUMMETPUYHO, @ 3HAYUT, ero cpefHee 3HaYeHne Takxe npeacrtaBnaeT coboii
cpegHee unm MmeamaHHoe 3HavyeHue LD50.
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3.6 HaknoH KpuBOW fo3a-oTknuk (slope of the dose-response curve): BenuunHa yrna HaknoHa Kpwu-
BOI [,03a-0TK/NMK OTHOCUTENbHO OCK A03bl. B cnyyae npobut-aHanunsa, Kkorga oTKAMKW aHanu3upyoT B KOOpP-
AnHaTax npo6uT-norapudma fo3bl, 3Ta 3aBUCMMOCTb OyAeT BblpaXkeHa NpsiMoil, a ee Hak/loH — o6paTHoi
BE/IMYMHOW OT CTaHAAPTHOTO OTK/IOHEHWUS TONEPaHTHOCTE, NONYYEHHbIX Ha TECTUPYEMbIX 06 bEKTaX, KOTOpble
npeAnonoXnTeNbHO UMET HOpManbHOe pacnpegeneHuve.

3.7 atan (B nocnepoBaTenbHoOli cxeme) (stage in a sequential design): BpemMeHHOI UHTepBan B Te-
YeHue aKcneprMeHTa, B KOTOPOM onpeAesieHHoe KO/MYecTBO NTUL, J03MPYIOT O4HOBPEMEHHO 1 HabnganT
B TeYeHne HeKoTOporo nepuoga BpeMeHn. Ha pa3paboTKy CXeMbl KaX0ro KOHKPeTHOro atana MoryT BAWATb
npefBapuTesnibHblie oueHkn BennurH LDSO n HakoHa KpUBOWA [03a-0TKANUK, NOMyYEHHbIE NO pe3ynbTaram npe-
ObIAYLINX 3TAnoB 3KCNepuMeHTa. AHanormyHbIM 06pasoM AaHHble, MOJIyYEeHHble Ha KaXAoM 3Tane, MoryT
NoBANATL Ha pa3paboTKy cxeMbl A/ NOCNeayLWwmnx 3Tanos.

3.8 ldose: MuHumanoHas gosa, BBOAMMAs Ha faHHOM aTane (Mr/Kr Maccbl Tena).

3.9 /idose: MakcumasnbHas f03a, BBOAUMAsA Ha faHHOM 3Tane (Mr/kKr maccol Tena).

3.10 step: War (MHOXKNTeNb) ANa pacyeTa OTAEbHbIX A03.

3.11 nepsBuyHasa ouyeHka LDH5O (initial estimate of the LD50: BennunHa, nmetowasncsa (nonyyeHHas) oo
Hayana ucnblTaHusa, BOKPYr KOTOPOW rPynnNupyoT YeTbipe f03bl AN aTana 1

3.12 pa6oyass oueHka LD50 u HaknoHa KpuBOW po3a-oTknuk (working estimate of LDS0 and
slope): MpeaBapuTenbHble BEWUYUHbLI, NONYYEHHbIE A0 3aBepLlUeHus 3tana v Ucnonb3yemble Ans onpejge-
neHns 403 Ana nocnegytoumnx atanos. O6bIYHO paboyne OLEeHKU OCHOBaHbl Ha UTorax HabnwaeHnin Ha BCOX
HayaTtblX aTanax, No/yYeHHbIX Ha UX TPETUI AeHb.

3.13 okoH4aTenbHas oueHka LDV n HaknoHa kpusoii go3a-oTknuk (final estimates of LD50 and
slope): BenuumHbl, KOTOPblE paccYnTbIBAOT NOC/NE OKOHYaHUS akcnepumeHTa. OHU OCHOBaHblI Ha UTorax Ha-
6110 4eHUN KaxA0ro 3aKOHYEeHHOro atana, 06blYHO NpogoskasLweroca 14 aHein nnu gonblue.

3.14 yacTuyHana rnbenb (partial kills): Cutyaums, korga npu BBeAeHUMN OAMHAKOBbIX 403 HECKOJIbKAM
NTULAM HEKOTOPbIE N3 HUX NOrMbalT, a HEKOTOPbIe BbDKMBAKT. HacTUUHYI TMbesnb NHOrAa HasbiBalT YacTuu-
HbIM OTK/TMKOM.

3.15 Bo3Bparthl (reversals): CuTyauuu, ABASOLIMECA aHANIOTOM YacTUYHOI rMbenun, BcTpevatouimecs
B ONbliTe 6€3 NOBTOPHOCTEN (ANA OTAENbHbIX NTUL) U B MOcnefoBaTeNbHbIX Napax NTuy, korga 6onee HW3-
Kne o3bl NpuBOAAT K rnbenn, B TO BpeMs kak npu 6onee BbICOKMX A03ax Habnwpaetcs BbhKuBaHue. 3T,
BEPOSATHO, MPOUCXOANT B HEMOCPeACTBEHHOW 6an3ocTu oT LD50. Tak. Hanpumep, ecAu Hy/lb 03Ha4YaeT BbIXM-
BaHWe N efuHuLa — rnéenb, a OTKUKN, NOMYYEHHbIE B ONbITE, MEPeYncIeHbl B NOPSAKE YBEINYEHUSA [03bl,
Torga Takue nocrsiegoBaTtenibHOCTU, kak 0001011111 wn 000110111 o3HauvalT oAuH Bo3BpaT, a 0001010111 u
00011010011 — pBa BO3Bparta. [ijpyrue npumepbl NpuUBeAeHbl B NPUIOXeHUN B.

4 TlpuHuun Tecta

4.1 TecT pa3buT Ha HECKO/IbKO OTAEe/IbHbIX 3TanoB. Ha kaxgom atane nTuuam O4HOBPEMEHHO CKapM-
NnBalT 0AHY 403y (MI/Kr Macchl NTULbI) UCNbLITYEMOro BellecTBa, BBOASA ee B 306 unu npogxenyaok. B 3aBu-
CUMOCTW OT 3Tana onbiTa OTAe/IbHble NTULbI MOTYT Moay4YyaTb pasHble [03bl UM HECKOIbKMM MTULAM CKapm-
NIMBAKT OAHY U Ty Xe f03Yy (TO eCTb 0O4Ha A03a Ha AaHHOl cTagum UcnbiTaHnii Ay6auMpyeTcsa NOBTOPHOCTAMM).
AnAa TecTupyemMbix BeLWecTB, A1 KOTOPbIX BblCOKasA TOKCUMYHOCTbL MasioBeEPOATHa, peKoMeHayeTca NpoBOANTb
OMbIT, CKapMAnBas npefesibHyl0 [03y HeCcKosbKMM nTuuam. Ecnu BelwecTBO TOKCMYHO, BMECTO BapuaHta
onbiTa C NpeAenbHON [030i peKkoMeHAYeTCs NPUMEHATb NOocnef0BaTe/IbHY CXeMy onbiTa. dTansl 1 1 2 He
TpebyloT NOBTOPHOCTEl, a Ha 3Tanax 3 1 4 03bl Ay6NUPYIOT NOBTOPHOCTAMU. Ha aTane 1 avana3oH UCnbITy-
eMblIX 103 OCHOBbIBAKOT HA ONTUMaNbHO AOCTYNHOW oueHke LDM (Hanpumep, BenuYnHe, yCTaHOB/IEHHONW ANA
rPbI3yHOB). [103bl 41 NOCAEAYOWMNX 3Tan0B OCHOBbLIBAKOT HA YPOBHAX CMEPTHOCTU, NPOSABUBLUNXCA Ha BCEX
npeabigywmnx atanax onbita, U. Takum obpasom, BennyuHy LU 50 n yron HaknoHa KpMBOI [03a-0TKAUK paccyu-
TbiBalOT O4HOBPEMEHHO.

4.2 TMocne ckapM/aMBaHuA 403 NTUL, HA6NA4AKT B TeyeHue 14 gHeit, Ana Toro 4Tobbl yCTAHOBUTL YPO-
BeHb CMepPTHOCTU. LHOrga MoXeT NoHaAo06MTLCA paclunpeHne cpoka HabnwgeHuin, B 3aBUCUMOCTH OT TOrO,
NPOSIBAATCA NN NPU3HAKN OT/IOXEHHOTO BO34eNCTBMA. Mo3TanHblii ONbIT NPOLLLe BCEro cTaBUTb NPU TECTUPO-
BaHWV BELLECTB, Bbl3blBAKLWMNX TMOENb B TEUEHNE HECKObKNX AHEN. B 3TOM cnyyae HeT HE06X04MMOCTN OXU-
faHunsa 14 aHeli oo nepexofa K cneayrolemMy atany, XoTs HabNl04eHNA 3a BCEMU NTULAMW HYXXHO NPOA0IKATb.
CMepTHOCTb, BbliBIEHHAA MO UCTEYeHUU HeBGONbLOro NPoMexyTka BPeMeHW, MOXeT ObliTb UCMOb30BaHa
ANs onpefeneHnsa BeIMUYUH 403 AN UCMbITAHWIA Ha cneaylwmnx atanax onbiTa (06bIYHO MOXHO MCNOb30BaTb
CPOK Tpu AHSA). MTUL, NPOABNAIOLINX 0YEBUAHbIE NPU3HaKKM 601U UM cTpagaHuii, noaBeprawT 3BTaHasuu.
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[aHHble, Nony4yeHHble B TeYeHMe NepBbiX Tpex AHel 3Tana onbiTa, 06bIYHO AOCTATOYHbLI ANA TOrO, YTOOLI
yCTaHOBUTb, BOCCTAHOBATCA /1IN NTULbI OT OKa3aHHOro BO3AEeNCTBMSA unu GyaeT NpouMcXoAuTb ganbHeliwee
passBuTUe MHTOKCUKauun u rméens [2]. PacueT paboyunx (MPUMEPHbLIX) OLLEHOK U3MEPAEMbIX BENIMYUNH YXe Ha
3-ii feHb aTana onbiTa NO3BONSET 3aBEPLWNThL ONbIT U NPOBECTU BCE A03MPOBaHWS Ha NPOTAXEHUW 6Gonee
KOPOTKOro BpemeHun. Ecnu gaHHblie no 3-My AHIO CBUAETENbCTBYIOT, UTO BO3MOXHO fanbHelillee Bo3pacTaHne
CMepTHOCTM NTuL, pacyeT paboueit BennunHbl LD50 MOXeT 6bITb OT/IOXKEH A0 Tex Mop. Noka He cTaHeT ove-
BUAHbIM. YTO BCe OCTaBLIMeCsA NTULbI ONpaBUINCb OT BO3AENCTBUSA. B HEKOTOPLIX CAyyYasax oxugaHve npoj-
neBawT g0 14 gHel, npexae Yyem nepexoauTb k cnepyuemy atany. OKoHYaTeNbHbIN pacyeT BennymHbl LD50
NPOBOAAT Ha OCHOBE AaHHbIX, COGPaHHbIX N0 UTOTam BCex cTafuii onbiTa.

4.3 CMepTHOCTb ABMAETCA rNaBHbIM Y OCHOBHLIM UTOTOM TECTa, ¥ Ha KOHTPOJIE OHa A0/XHa 6biTb Npe-
Hebpexumo mana. TpebyeTca cnefguTb 3a COCTOSSHMEM 340POBbSA W YCNOBUSAMU COLEPXAHUA KOHTPONbHbIX
nTnL, 4TOGbl pe3ynbTaTbl UCMbITAHWIA HE OKa3alNCb COMHUTENbHbIMU. [JelicTBMA 1 NOPAAOK NPOBEAEHNS MO-
HUTOPWHIA COCTOSIHUA KOHTPO/IbHbIX NTUL NpuBeAeHbl B 7.3. MTuubl, NposABAAOLLMe B XO4e ONbiTa 04eBUA-
Hble NpuU3Hakn 601K 1 cTpajaHuii, nognexar asTaHasuu. MNMpu NpoBefeHNn IKCNepUMEHTOB He06Xo4MMO Co-
6naaTb, HAaCKONbLKO BO3MOXHO, Npasuia ryMaHHOro o6palieHna ¢ XXUBOTHbIMUW, ONUCaHHble B PYKOBOACTBE
O3CP flokymeHT Nel9 [10].

5 [locToBEepHOCTbL TecTa

OnbIT cuMTalOT HEJOCTOBEPHbLIM, €C/I NPOUCXOAUT HecnyvaiHasa cMepTb OA4HOW NTULbl UAK nornbaet
6011€ee 04HOI NTULbI MO UHBIM 06CTOATENLCTBAM. ECNM B NCXOA4HOM KOHTPOIbHON rpynne U3 natu ocobei npo-
NcXoauT rmbenb OAHOM MTULBI MO CAy4YaliHbIM NpPUYMHAM, K 3TOI rpynne Ao6aBnsoOT ewe NATb NTUL, YTOGbI
nx obujee yncno 6110 paBHo 10. CnyyvaiiHana rnbens — 370 rMbenb, He cBSA3aHHAsA C 06W WM COCTOSHUEM
3[0pOBbS NTUL, UCMBITYEMOI NONYNSALUK, a ABASIOWAACS pe3y/ibTaTOM CaMOCTOATEIbHO HAHECEHHOTO YBEeUbS,
HanpuMep cloMaHHas Hora WiV NOBPeXAeHNe KOXHbIX MOKPOBOB. Takas rméenib NPOTUBOMOMOXHA HecyYai-
HOli (HeeCTeCTBEHHOI) CMEPTHOCTU KOHTPO/bHbIX NTUL, KOTOpas ABASETCs nokasatesiemM cnaboro cOCTOAHMA
370p0BbS MONYAALUN NTUL, B3ATOW 418 aKCNepuMeHTa, 60/1€3HM UKW N0XOT0 yXo4a 3a XUBOTHLIMU.

6 OnucaHune TecTta

6.1 Bbi6op nTuy

6.1.1 MpeAnoYTUTENbHLIMW SIBAAIOTCS BUAbI NTUL, Pa3BOAUMbIX U COAEPXALLUXCS B HEBOME, C HU3KOW
(hOHOBOI CMEPTHOCTbIO, HE CK/IOHHbIX K OTPbITMBAHWIO MULKN. Hanbosnee 4acTo WCMO/b3yeMbIMW BUAAMY,
YAO0B/IETBOPAOLWMNMUN 3TUM TpeboBaHUSAM, ABNAIOTCA ceBepo-amepukaHckuii nepenen (Colinus virginianus) u
anoHcknii nepenen (Coturnixjaponica (Galliform)). Cnegyet nsberatb MCNO/b30BaHUA AUKUX NTUL, 3a60TACH
06 Mx 6narononyynu, 3awuTe NpaB XWBOTHbLIX U KOHTpoe 3a60/1eBaemMocTy.

6.1.2 VHorga mMoXeT BO3HWKHYTb HE06X0AMMOCTb NCCNeA0BaHUA AONONHUTENbHBIX BUAOB, YTOObLI pac-
WMPUTb NpefcTaBfeHne 0 YyBCTBUTENIbHOCTM K TECTUPYEMOMY BeLLecTBy. B gononHeHue k nepenenam uc-
nonb3ytoT kpsakBy (Anas platyrhynchos (Anseriform)). cusoro rony6sa {Columba livia (Collumbiform)), 3e6poBbix
amagunHos (Poephila guttata (Passeriform)) n BonHucTbix nonyraes (Melopsittacus undulates (Psittaciform)).
[aHHbIli CNNCOK HE OrpaHMYMBaET YNCNO0 BUAOB, KOTOPble MOTYT GbiTb UCNO/b30BaHbl, HO peKOMeHAyeT He-
KOTOpble J0CTAaTOYHO XU3HECTOWKMe 1 NpUrofHbie K 1a6opaTopHOMY pa3BefeHNio BuAbl, OTHOCSLLMECS K pas-
HbIM OTpsAam.

6.1.3 MTWLbl 4OMNKHBI UMETH NOHOCTbIO Pa3BUTOE, HO He 6payHoe onepeHune. Mo BO3IMOXHOCTM Npesa-
noYTUTENbHbI AnkKne eHOoTMNbl. PasBoAnMblie B HEBOJIE NTULbI JO/DKHbI ObITb U3 O4HOTO0 MCTOUYHMKA W NOMy-
NAUNN. B UCTOPUN UX pa3BefeHns Mo BO3MOXHOCTU J0/HKHO NPUCYTCTBOBATbL NEPUONYECKOe HEPOACTBEHHOE
cKpelynBaHue ana nojnepxaHuns reHeTu4yeckoll He0OA4HOPOAHOCTU. ECNM HET BO3MOXHOCTM UCNONb30BaTh An-
Kne cheHoTMNbI, NTUL, cnefdyeT oT6MpaTb U3 CMecu pasHbiXx heHOTUNOB, YTOObI CBECTU K MUHUMYMY MPU3HaKU
KpoBOCMeLleHUss (MHOpUANHra).

6.1.4 MTWLbl 4O/MKHBI OTOMPATLCS ANA ONbLITOB MO C/AyYallHOMY NPM3HaKy U3 CMeLlaHHbIX TPYnM, He Ha-
XOASWMXCA B Mepuoje pasMHOXEHNA, UK Tpynn, cogepxalmx nTuy, ogHoro nona. MNpu o6ope nTuy no cny-
YallHOMY NMpU3HaKy U3 CMeLLaHHbIX rpynn cBOAATCA K MUHUMYMY BO3MOXHble pa3/ininsa B YyBCTBUTENbHOCTMN
K nectuymaam (No ocTpoii nepopasibHOW TOKCUYHOCTU), 06ycnoBneHHble nonom ntuy [3. 4]. AN HEeKoTOopbIX
BELLeCTB WM UX K/1aCcCOB XxapakTepHa pas3Has YyBCTBUTE/IbHOCTb, CBA3aHHAA C NOMI0BON NPUHAANEXHOCTbIO
ntuy [5]. YactoTa BCTpeyaemMoCTn pa3Hoi CTENeHN TOKCMYHOCTU BeLLeCTB A5 XXMBOTHbIX Pa3HbiX MOJIOB He-
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oAHO3HA4YHa. EC/m ecTb BEPOATHOCTb TaKUX Pasninyuii B CTEMEHU TOKCUYHOCTU, TO ONbIT JO/IKEH 6biTh NPO-
BEAEH Tak. YTO6bl MOXHO 6bI/1I0 YCTAHOBUTL BEMMUYMHBLI LD50 Ans NTuL, 060UX NOMOB.

6.2 CopgepxaHue NTUL 1N yCcnoBuA Tecta

6.2.1 [aHHblii TecT pa3paboTaH Tak, 4TOObl Ha HavyafbHbIX CTAANAX ONbITa A03UPOBKE KaxA0N OTAeNb-
HOli o030l mofBepranach ofHa nTuua. A5 Toro 4tob6bl MMETb BO3MOXHOCTb MPOC/AEeAWTb 3a MpuU3HaKamu
BO3JeNCTBUS NPW OTPbITMBAHUN MUK NTULLAMWU, PEKOMEHAYeTCA cojepxaTb UX N0 OTAENIbHOCTK NO KpaliHei
Mepe nepsble TP AHA onbiTa. Mpu 3ToM NTUL HabNAAT UHAMBUAYANbHO U (DUKCUPYIOT OCOBEHHOCTU UX
nosefeHusa. [ns cTaliHbiX BUAOB, TakMX Kak 3e6poBble aManHbl. 0653aTeIbHO KIeTKM pa3MeltaloT Tak, 4To-
6bl NTULLI MOTAN BUAETb APYr Apyra U nepeknukatbcs, 41 OCTa/lbHbIX BUAOB aHasiorMyHoe pasmMelleHne
xenaTtenbHo. MOCKOMbKY B JaHHOM ONbiTe NPeAYyCMOTPEHO COAepXaHue NTuL No OA4HON, yCNoBUS UX cofep-
XaHUA AO/KHbI ObITb ONTUMA/IBHBIMU 418 KaX/A0T0 KOHKPETHOrO BUAa: MUHUMa/lbHOe PEKOMEH0BaHHOe Npo-
CTPaHCTBO B pacuyeTe Ha OAHY NTULY He JO/KHO 6biTb MeHee 3333 cM2 ansa ronybeii, 2000 cM2 ANA KPSKB,
1000 cm2 gna nepenenos, 500 cM2 Anst BOMTHUCTbIX NonyraeB 1M 3e6poBbIX aManHoB. KneTkn 6onbluero pas-
Mepa MUCMNob3ylT B CiyyasX, PEKOMEH/A0BAHHbIX COOTBETCTBYOLWUMN PykoBOACTBaAMU A/151 OTAE/NbHbIX CTPaH
unu obnactei n/mnu npu Heo6xoAMMOCTH cobNt0AEHNS NpaBua 61aronoNy4YHOro cofepXaHusa XXMBOTHbIX. Mon
KNeToK A0/MKeH ObiTb cAeNaH M3 CeTkn ¢ OTBEPCTUAMU, AOCTATOUYHO LWIMPOKUMU ANSA NponyckaHua dekanuid,
HO He MelwawwWWMn NTuyaM nepeasuraTbcsa. HeobxoANMbIM YC/IOBUEM coAepxaHus ronybeii, nonyraes u
aMafMHOB ABNAETCA Hannuune B KNeTke Xepaoyek.

6.2.2 CnefyeT KOHTPONMPOBATb YPOBEHb BAAXHOCTM U TemnepaTtypy okpyxatouieli cpeabl. insa coaep-
XaHuA KpSKB 1M nepenenos noaxoaut tTemnepatypa 15 5C—27 BC, HO paiykTyaumy ee f0/KHbl 6bITb CBEAEHbI
K MUHUMYMY B X0Ae onbiTa. BeHTunAuus, ocyuwjectsisieMas B kneTkax, 40/HkHa obecneynBaTtb NosHbIA 06MeH
BO3A4yxa MMHUMYM 10 pa3 B yac. OcBeLeHHOCTb A1 Nnepenesios N KPAKB A0/HKHA COOTBETCTBOBATb 8 U cBeTa
1 16 4 TeMHOTbI. [115 APYrUX BUA0B MOXET BO3HUKHYTb HEOOXOAMMOCTb YBEIMYEHUS Nepuoa OCBELEeHNUs [0
10 y. Ceexas nuwja u BoAa AO/KHbI NpefocTaBnATbea 6e3 orpaHnyerunii (ad libitum). Kommepueckue kopm
N BUTaMWHbI MOFYT WCMNONb30BaTbCA, HO NPW YCOBUWM COOTBETCTBUA MUX cCOCTaBa MULLEBbLIM MOTPeBHOCTAM
[aHHOro BuAa niuy. B TeyeHune 14 gHell 4O MOMeEHTa CKapM/AMBaHMA MTMLAM WUCMNbITYEMOro BelecTBa U B
TeyeHue BCero nepnoja onbiTa cnefyet nsberatb NPUMEHeEHNs nekapcTBEHHbIX cpeAcTs. Kopm n Boga nogne-
XaT nepnogmyeckoMy aHanusy, 4Tobbl UCKNHOUYNTL UX 3arpsa3HeHne, cnocobHoe NOBAUATL Ha 340p0OBbe NTULL.

6.3 MoparoTtoBKka NTuL,

MTULbl 4OMKHBI 6GbiITb OAHO3HAYHO MAEHTUDMLMPOBaHbI. MTULbI, XMUBYLLINE B KNeTKax, KAk MUHUMYM B
TeyeHue 14 gHell [0 Hayana UCNbITAHWIA LOSHKHBI NPOATU akkNMMaTU3aLui K YyCOBUAM COLEpPXaHus u pa-
LMOHY KOpMAeHus. MoiiMaHHble AnKMe NTULbI 06bIYHO HYXAalTCA B 6onee [O/TOM CPOKe akkiumatusauyum.
HyXHO y6eaAnTbCA B TOM. YTO NTULbI 340POBbI, OHW He LOJ/IKHbI MCMO/b30BATLCA B IKCNEPMMEHTAX, eCn Ha
NMPOTSHXKEHWU Mepuoga akknumartusauum ymepno 6onee 5 % nTuly, pasBoAMMbIX B HeBose (KNeTOYHOe COo-
fepxaHue) n 6onee 10 % OTNOBNEHHbIX AUKUX NTWL,. ECAn AMKUX NTUL, HE yAanoch akkIMMaTu3npoBaTh, OHW
[OMKHbI 6bITb BbINYLLEHbI Heaneko OoT MecTa oT/0Ba. Vicnonb3oBaHWA AWKUX NTUL ciefyeT BCEMU cunamu
nsberatb, NPUHMMasi BO BHMMaHUe coobpaxeHusi 0 61aronosyymn XUBOTHLIX W BO3MOXHOE BapbupoBaHve
“X BO3pacTa, reHeTUYeCcKkux ocobeHHocTell, COCTOAHNA 3[0pOBbsA. MonMKa, TPaHCNOPTUPOBaHME U N30N1ALUA
NTUL, B KIETKN BbI3bIBAKT CUJIbHbI CTPECC 1 MOryT NPMBECTM K 60/iee BbICOKOW cMepTHOCTU. MTuLbl KneTou-
HOro cofepXaHus JOMKHbl 6bITb MPUMEPHO OHOTO BO3pacTa.

6.4 lMoparoTtoBka U BBeAeHUe 403

6.4.1 VcnbiTyemoe BeL,ecTBO AO/DKHO ObITh Kancy/IMpoBaHO UM pacTBOPEHO (CycneH3npoBaHo) B Noa-
X04AlWeM pacTBopuTene n 3aTeM BBeAEHO NTULaM NPUHYAUTENbHO Yyepe3 30HA. Ecnm oHO MoxeT 6bITb pac-
TBOPEHO WM CYCNEH3NPOBAHO, PEKOMEHYeTCs NMPU BO3MOXHOCTH B NEPBYI0 ouepefb UCN0b30BaTb BOAHbIN
pacTBop (CycneH3ut), 3aTemM — Mac/siHblil pacTBOP UM 3MYNIbCUIO (HanpuMep, B KYKYPYy3HOM Macsie) n Tofb-
KO 3aTeM npo6oBaTb UCNOMb30BaTb APYrne pacTBoputTenn. TOKCMYHOCTb BCEX MCNOMb3yeMbIX pacTBOpUTENEN,
Kpome BOfbl, [O/KHA 6bITb U3BECTHA (ONpegesnieHa), Takke pacTBOPUTENb He [O0/IKEH Bbi3bliBaTb OTPbIrvMBa-
HuS. [lo3MpoBKa AN KaxA0N NTULbI AO/HKHA COOTBETCTBOBAThL €€ BECy, onpefenaeMoMy 3a HECKO/IbKO 4acoB
[0 onbiTa.

6.4.2 TecTupyemoe BeLLecTBO A0/HKHO BBOAUTLCA NTULE OAHOKPATHO C NOMOLLbI0 30HAA. O6beM A03bl
[O0/KEeH 6bITb MOCTOSAHHLIM, COOTBETCTBOBATbL BECY NTULbI 1 He nNpeBbliwaTb 10 ma/kr maccel. MTuy, He cnegyeT
KOPMUTb B TeyeHne 12— 154 B HOYHOE BpPeMs HEMOCPeACTBEHHO nepej BBeAeHneM A03. A8 KPYNHbIX NTUL,
Takux Kak HoOpBeXckas KyponaTka v SinOHCKUIA nepenen, pekoMeHAyeTcs rosiofaHue B TeyeHne Houn. Bonee
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KOpPOTKWIA Mepuofd rofnofanus — 2 4 — npuemsaem Ans nTuy Becom okono 50 rn meHee. FonogaHne B TeyeHne
HOUYM MOXET NOBpPeAUTb COCTOSIHUIO NTUL, C Manoli maccoi tena [11].

6.4.3 OTpbirMBaHne yMeHbllaeT NPOAB/EHNe TOKCUYHOCTU, U Takue cayyamn AOSIKHbl perncTpuposatb-
ca. lobaBka HETOKCMYHOrO MWLLEBOr0 KpacuTens, OT/INYHOMO No LBeTy OT nomeTta (Hanpumep. FD&C Bluet#l,
dopmyna 773389. CAS 57-55-6). no3BonsieT nerye guarHocTupoBaTtb cayyanm oTpbirnBaHus. OTpbirmBaHne —
0CO6EHHOCTb ONbITOB MO OL,EeHKe OCTPOI NepopasibHON TOKCMYHOCTU M 3aBUCUT OT cnocoba BBeAeHUs 403 Un
cneundukn BelectTsa. Yactota ero MoxeT 6biTb YyMeHbLUEHa 3a CHeT CHUXEeHNs 06beMOB BBeAEHUSA, Kancy-
NIMpPOBaHNA BellecTBa WIN CMeHbl pacTBopuTens. PekoMmeHyeTcs, 0CO6EHHO NpW UCNOMb30BaHUN B ONbITax
BWAOB, OTHOCALMXCA K BOPOObUHBLIM, NPOBECTU HEKOTOPOE NpejABapuTenbHoe uccnegosaHue ans nogoéopa
AnanasoHa [03 C Le/iblo OLEHKN CKIOHHOCTU NTUL, K OTpbIrMBaHuio. Ecnun cpeirmBaHne octaeTca u npejcras-
nset coboil npobnemy, MoXeT NOHAZ06UTLCA paccMOTPeTh APYrne BO3MOXHbIe BUAbI 418 UX UCNOMb30BaHNA
B onbiTax. Ecnv egWHCTBEHHO BO3MOXHOCTbIO SBASAETCS NOCTAHOBKA OMbITa, HECMOTPS Ha OTpbIfMBaHMWe.
TOYHasa oueHka 3HavyeHus LD He 6yaeT nonyyeHa. EAVNHCTBEHHBIM BbIBOLOM MOXeT 6biTb TO. UTO BeNYMHA
LD50 6yaeT Bbile, HeM MUHUMAIbHOE 3HaYeHne, Npyu KOTOPOM He Habnaanoch OTPbITMBAHWUA U Tnbenn NTul,.

6.5 Habnwpgexune 3a nTuuamu

6.5.1 B TeueHue nepBbiX 2 4 Nocfe cCKkapmaAnBaHuWsa 03 HabnwAeHWs 3a nTuuamu BeAyT NOCTOSHHO,
perncTpupys oTpbirMBaHMe KOpMa W Hayasio NposBMIEHUA KJIMHUYECKUX NPU3HAKOB OTpaB/iIeHUsA, fanee Kak
MWHUMYM TpU pasa B feHb (B Te4YeHne CBETOBOrO [HA), Yepe3 paBHble NPOMEXYTKW, — Takxe Ha npeameTt
KOHTPONA NPU3HaKoB OTpaBneHUs, nocne yero HabnwgawT ewe B TeyeHne 14 gHel, KaKk MUHUMYM OA4WH pa3
B AeHb. OHAKO MPOLO/HKNTENbHOCTb Nepuoja HabMoAeHNn He ABASieTCA XeCTKo pukcrpoBaHHo. Habnto-
[eHunsa BedyT, Moka MPOMCXOAUT NporpeccMpoBaHne KNMHUYECKUX NMPOABAEHWI OTpaBneHus U noka He npe-
Kpaw,aeTca cMepTHOCTb. Ecnu cpok HabnwgeHun 6bin NpoAsieH Ha O4HOM W3 3TanoB ONbITa, TO ANA BCEX
ocCTasibHbIX NOC/EeAYOWNX 3TANoB ero nNpoA/esalT aHaormyHo.

6.5.2 HabniogeHna BKAYAKOT: Cydanm OTPbIrMBaHUA, NPU3HAKW UHTOKCUKALMW U PEMUCCUN, OTKIOHEe-
HUA OT HOpMasibHOro NoBeAeHUs, nokasaTenn Beca, CMEPTHOCTb U BpeMs rméenu.

6.5.3 Cnyvau rmbenu, He cBsi3aHHble CO CKapMm/iMBaHWeM BellecTBa (Hanpumep, BcneacTeme usnye-
CKOW TpaBMbl), HEe BKIOYalT B pacyeT. Ecnu Takas cMepTb NPOMCXOAUT cpeamn NTUL, KOHTPOIbHOW rpynnbl, K
Heli fo6aBNAT AONONHUTENbHbLIX NTKL (7.3.1).

6.5.4 MTuUy B3BEWMBAKT Nepes BBEAEHUEM BeLeCcTBa, a 3aTeM Ha 3. 7 1 14-ii geHb onbiTa (M NO3Xe,
€C/In ONbIT ANUTCA A0NbLIE), KOHTPONUPYA M3MEHEHWE Macchl Tena. MoTpebneHne NULWLKN AOMXKHO PUKCUpPOo-
BaTbCSl €XeAHEeBHO A0 3-ro AHA. 3aTeM 3a nepuogbl 3—7-ii geHb n 7— 14-i1 geHb nocne Hadvasna onbiTa. B
KOHLe oMnblTa JO0/MKHbI 6bITb NPOBEAEHbI MakponaTosiornyeckne nccneoBaHna Bcex NTul, B TOM Yucie Bbl-
XUBLIMX. U3 BCEX rPpynn HabnwaeHui, BKIOYAA KOHTPO/IbHYIO, YTO NO3BONAET YCTAHOBUTbL TOYHbIE MPUYUHbI
rméenn NTul, UCKIKYUTL cayyaun, 06yCNOBNEHHble eCTECTBEHHbIMU NPUYUHAMU U MAeHTUdUUMPOBaTL NpU-
3HaKU MHTOKCKMKaLuumn. Ecnu y Bcex nTul He 66110 3adMKCMPOBAHO MPU3HAKOB KIMHWYECKNX NPOSIBIEHUNA 1 He
npoucxoanno rmbenun, naTtonoro-aHaToMmyeckne NccieoBaHnsA He HYXHbI.

6.5.5 MTuubl, ABHO 60/bHbIE U NPOABASAIOLLME NPU3HAKN CTPafaHNR, [OMKHbI ymepuwBnaTecs [10].

7 TMpouenypa Tecta

7.1 TecT npogenbHOI f03bl

7.1.1 Cxema onbiTa nNo onpeaeneHunio npefenbHol A03bl NpegycMaTpvBaeT ckapManBaHue 3ToW 403bl
O HOBPEMEHHO NATU NTULAM, B TO BPEMSA Kak KOHTPOJ/IbHbIM NTULAM BeLlecTBO He gatlT (CKkapMmvBaloT nnia-
ue60). CopepxaHune n pacnopsifok elicTBUA, NPOBOAMMbIX A1 KOHTPONbHbLIX NTUL, NPUBEAEHbI B 7.3. 3aTeM
nTuy HabnwgawT B TeyeHne 14 aHeit. MNpoueaypa, KOTOPOW HaAO cnefoBaThb MO MepPe BbIABEHUA CMEPTHOCTH
nTuy, npeAcTassieHa Ha pucyHke 1. Cnyyaw aBTaHasvm NTuUL, NpegnpuHUMaeMoil 415 npekpaweHmsa nx ctpa-
[aHWi. BbI3BaHHbIX TOKCUYHOCTbIO BELLECTBA, CeayeT BKAYaTb B YNCO C/lyYaeB CMEPTHOCTU, 06YCNOB/EH-
HbIX 06pabOoOTKON BeLLeCTBOM.

7.1.2 Ecnu B TeyeHue 14 aHeit CMEPTHOCTM CpeAn NTUL HE NPOUCXOAUT, MOXHO C 95 %-HbIM YPOBHEM
BEPOSATHOCTM yTBEpXAaTb, YTo BennumHa LD Bbiwe npefenbHoli Ao3bl. ONbIT 3aBeplleH. HeyaauHblil TecT
npeaenbHON A03bl — TOT. NMPU KOTOPOM Hesb3s yTBepXAaTb ¢ 95 %-HOl BEPOATHOCTbIO, YTO 3HayYeHne LD50
BblLIE NpefesbHOl [03bl, TOrg4a He06X04MMO NepexoAunTb k aTanam 1 n 2 nocnefoBaTe/IbHOro onbITa.

7.1.3 Ecnv npoucxoauT oAuMH cnyvai rmbenn ot npeaenbHol f03bl, a 0CTajlbHble UCMbITyeMble NTULbI
He NpPOSABAAT MPU3HAKOB UHTOKCUKALMMW, HOBble 5 NTUL, AO/MKHbI 6bITh NOABEPrHYTHI BBEAEHWUIO 3TON [03bl.

7
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UAK Xe NO peLleHnto PyKOBOAUTENA UCNbITAHNIA MK 3aKa3umka MOXHO NepeiTu K aTany 2 nocnefoBaTelbHOro
onbiTa. [loNnoNHNTENIbHOE A03MpOBaHME MOXeT 6biTb NPeAnpuHATO, He AOXUAASACh OKOHYaHWUA 14-gHEBHOro
cpoka HabnwogeHuii. Ecnu npegenbHblit TeCcT NnpognesatT 1 B utore Ha 10 ntuy no-npexHemy dukcrpyetcs
ofHa rnbesnb v OTCYTCTBME MPU3HAKOB OTPABMEHWUSI y OCTa/IbHOWN rpynnbl, 3akayalT ¢ 95 %-HbiIM YPOBHEM
[LOCTOBEPHOCTM, YTO 3HaYeHne LDM HaxoAuTcAa Bbille, YeM TeCTUpOBaHHasA npefenbHas fosa.

7.1.4 Ecnu npoucxoguT ofHa rmbesib U HaNNYecTBYIOT NMPU3HaKM OTPABMEHUS Y OCTaNbHbIX NTUL, (3 5).
B cnyyae rmbenn 2—4 ntuy M3 5. a Takke B cnyvae rmbenu 2 u 6onee ntuy u3 10 nepexodaTt k atany 2 no-
cnepfoBaTesIbHOrO OMbITa, CXeMa KOTOPOro gaHa Ha pucyHke 2.

7.1.5 Ecnu Bce NTuUbl NOorM6an (BkOYas Tex. KOTopble 6blN NOABEPrHYThbl 3BTAHa3UM), NEPexoAsT K
nocnepoBaTe/IbHOMY OMbITY, HA4YMHasA ¢ aTana 1 (pUcyHok 2). lononHMTeNbHOE 403NPOBaHMe MOXeT 6biTb Ha-
4yaTo 10 OKOHYaHNA 14-gHEeBHOro cpoka HabnwgeHui.

7.1.6 [lns nepexofa K atany 2 nocsejoBaTe/IbHOro onbiTa He06Xo0ANMO NpeAcTaBieHNe 0 NPYMepPHOiA
oueHKe BeNMYnHbl LD . 4yTo6bl yCTAHOBUTH HYXHble A1 3TOro aTana ypoBHU A03NPOBOK. Micnonb3ya npumep-
Hble BE/IMYMHbI N3 Tabnuubl 1, NonyyYeHHble B ONbiTe, KorAa npegenbHas Aosa 6bina 2000 Mr/kr macchl NTULbI,
HWXHWE 1 BEPXHMEe BENNYMHbI JO3MPOBOK MOXHO paccumTatb no cnocoby, onucaHHoMy B 7.22.2. B MmeToguke
pacuyeTa paboueil BennunHbl LD50 NCNob3yOT fAaHHble HEeyAauyHOro BapmaHTa onbiTa € npeAefibHON A0301
npu n 6o ee BennuuHe (cMm. npunoxexune C).

Tabnuuya 1— Pa6oyas BenuynHa LDS0. Heo6xoamMmasn 41 atana 2 nocnefoBaTelbHOro onbiTa U onpegensemas Ha
OCHOBE CMEPTHOCTH, BbIsIB/IEHHON B OMbITE C NpeAesibHoi f,0301 2000 Mr/Kr Macchl NTULbI

CmepTHOCTb. % 10 20 30 40 50 60 70 80 90
Pa6ouyasi BennunHa LD~ 3606 2944 2541 2244 2000 1782 1574 1358 1109
7.1.7 HY>XHO OTMeTWUTb, YTO B HEKOTOpPbIX cay4vyasax BennuuHy LDSO Henb3sa onpenenutb, He nNpoBoas

OMbIT C A03WPOBKaMK Bbllle NpeAesibHOM A03bl. [TOCKONbKY eCTb OrpaHN4yeHnss Ha UCMOo/b30BaHNe OYeHb Bbl-
COKMX KO/IMYeCTB (KOHLeHTpaLunii) ncnbiTyemoro Belectsa, 3HayeHne LDSD N5 cnaboTOKCUYHbIX BELWECTB He
BCerAa MOXHO HaWiTu.

7.2 NMpocToii LD50-Tecr n rpagneHTHbIR LD50-TecT

7.2.1 O6wue TpeboBaHMsa

7.2.1.1 OcobeHHOCTU onpejeneHns [03 AN KaXAON CTaguu nocnefoBaTesibHOro OfnbiTa NpPUBEAEHbI
HMxe. [leTanbHasa cxema npusefeHa Ha pucyHke 2. NMpuMepHbIA NOPSAAOK ONbITa, COCTOAWMA 13 4 3Tanos,
KaxAbll/i U3 KOTOPbIX NpoAo/mkaeTca 14 aHell, npuBefeH Ha pucyHke 3. MpoueAypa n ykasaHus gna cogepxa-
HUSA NTUL, KOHTPONBLHOW rPynnbl onucaHbl B 7.3.

7.2.1.2 TepBnyHasa ouyeHka LDSO moxeT 6bITb OCHOBaHa Ha N3BECTHbIX NpeAcTaBNeHNAX O TOKCUYHOCTH
BellecTBa (Hanpumep, AaHHbIX AN MEKONUTAKLWNX) NN TOKCUYHOCTU APYrUX BewecTB JaHHOTo XMMuue-
CKOro knacca. ns kaxgol ctaguy onbiTa 3Ha4eHUss MUHUMasbHON 1 MakcumanbHoh o3 v war (Idose. hdose,
step) AO/IKHbI paccynTbiBaTbCA 3aHOBO, YTOOLI ONpeaennTb Nocne0BaTe/IbHOCTb 403UPOBOK, NCMOJIb3YEMbIX
Ha Kaxpou ctaguu.

7.2.1.3 TlpuHUMnN mMakcumanbHoro npasgonogobusa (MLE) — meToguka, koTopass no3BosisieT onpege-
NUTb NnapameTpbl Mogenun, obecneunBatLleli Hambonee TO4HHOE CXOACTBO C UMEKOLWUMUCH faHHbIMU. DTUMMU
napametpamMmu B flaHHOM criy4yae SIB/ISKOTCA YroNl Hak/JoHa W nepeceyeHne € 0Cbi0 KOOPAMHAT NPO6GUT-PYHK-
LK. KoTopble Ucnosnb3yT Ana pacyeta LDSO. YTo6bl ncnonb3osate MLE, HYyXHO Habnwgate B OnbiTe Kak
MWHUMYM [Ba c/nyyas Bo3Bparta W ABa cnydvyas YyacTuuyHOW cmepTHocTM (7.2.1.4). Ecnm 3Tn ycnosus cobto-
[arTca. nocnefoBaTesibHbIA ONbIT NO3BONAET C Nomouwbi MLE Halitn LD50 u yron HaknoHa yHKLMM no
JaHHbIM, NOMIYYEHHbIM Ha 3Tanax 1u1 2 (Npy HanW4YMM B ONbITE KaK MUHUMYM ABYX BO3BPAaTOB), U MO AaHHbIM,
NoNy4YeHHbIM Ha 60/1ee No3gHUX atanax (NpuM HaNUYUKM Kak MUHUMYM ABYX Cly4yaeB YaCTUYHOW CMEPTHOCTU U
[BYX BO3BpaTOB).

7.2.1.4 OnpepfeneHne NOHATUIA BO3BpaTa M YaCTUUYHON CMEPTHOCTU AABNSAIOTCA CyLLeCTBEHHbIM A5 KOP-
PEKTHOTo onpejefnieHns ycnoBuii cnefytolero atana onbiTa. Bo3sparbl (Ciyyaun, Korga npoLeHT CMepTHOCTK
npu nocnejymouiein go3e HUXe, 4em Npu npegbiaylieir) u yacTuyHas CMepTHOCTb (cuTyauuu, korga cpegu
BbIGOPKM MTUL, NOABEPrHYTbIX BO3AENCTBUIO OA4HOW AAHHON A,03bl, CMEPTHOCTb kKosiebnetcs oT 0 % Ao 100 %)
MCNo/b3YITCA Kak Kputepuu, onpegensiolwime Heob6xoAnMMOCTb NPOBeAEeHUA cneayloLliero atana onbita um
BO3MOXHOCTb €ro OCTAHOBKW. PekomeHayeTca cHavyana yunTbiBaTb CydYanm 4acTUUYHOW CMEepPTHOCTHU, a 3aTeM,
npuM Heo6X04MMOCTU, YNC/IO BO3BPATOB. [lpMMep rMNOTETUYECKOro OnbiTa C UCXOA4AaMW B BMAE YaCTUYHOW
CMEepPTHOCTU M C/lyYasmMu Bo3BpaTa npusBefeH B NPUIoXeHun A.
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7.2.2 MMoppobHoe onucaHue nocneposaTeibHOrO TecTa

O630p 06LLMX MHCTPYKLUWIA MO 3aBepLlIeHnto TecTa npuBegeH B 1.5 1 Ha pucyHkax 1 u 2. OnucaHue cxe-
Mbl NOCNeA0BaTeNbHOIO TeCTa AaHo B NPUNOXeHUN A.

7.2.2.1 2Tan 1.

4 p[o3bl, paBHOMEPHO pacnpejesieHHble B forapudmMuyeckom macwTabe OTHOCUTENbHO WCXOLHOW
OUEeHKM 3HayeHna LD50

PacuyeT MUHMMaNbHON N MakcuMasnbHOW 803 U nHTepBana wara (Idose. hdose, step) Ha aTane 1 npoBo-
antca cnepyowmm obpasom:

(1) Ana pacyeTa MMHMManbHoOl Idoso n makcumanbHol hdose UcNoNb3ylT NpUBEAEHHbIE HUXKE ypaBs-
HEeHWA. rae NnepBUYHO nCMosiblyemoe (UCXofHOoe) 3HavyeHne LD 6a3upyeTca Ha 3HAYEHUKN, NoyYeHHOM AN
TPbI3yHOB, B OMbITAX C 4PYTMMU BUAAMMU UK B3ATO M3 Tabnuubl 1 (M3 NTOTOB HEYAAYHOTO OMbITa C NpefenbHoi
[030/0: 3HauyeHna LDSDana onbITOB € NpeAenbHO f0301, UHOW, yem 2000 Mr/Kr Macchl NTULbI, NPpUBEAEHbI B
npunoxeHun C):

Idose = po3a 1=0.1414 * LD (ncx),
hdose =po3a 4 = 7,071 * LD50 (ucx).

(2) Ecnn pacuyeTHasa BenuuuHa hdose nonyvyaetcs 6onbwe 3330. ee ycTaHaBAMBAKOT Ha 3TOM YpPOBHe
(M moXeT 6bITb B3ATa MeHbLUAsA BE/IMYUHA NMPU HAANYUN hU3NYECKNX OTPaHNYeHnit), a Hu3wWyto fo3y ldose
nepecuuntbiBaloT Tak: ldose = hdose!50.

(3) War paccumTtbiBatoT cnegyowmnm obpasom: step = 5013 = 3,679.

(4) Pacuer 2-ii n 3-it gos3:

no3a 2 =ldose * step.
posa 3 =pao3a 2 x step =Idose * stop * step.

(5) Kaxayt po3sy (gosa 1, gosa 2. gosa 3, 4o3a 4) ckapM/IMBaKT OAHOI M3 YeTblpex NTuL,.

(6) Nty HabnwAaT B TeyeHne onpefeneHHoro BpemeHun (06bIYHO 3 AHA), OTMeYas, X1Bbl OHU UAK NO-
ménn. PaccunTbiBaloT «paboyee 3HavyeHne» LD, KoTopoe onpefensaioT Kak cpefHereomeTpuyeckoe oT f03,
npeacTaBnsaoLWMX coboi nepexod oT rméenn go BbhknBaHua (cm. Tabauuy 2). NMonyyeHHoe paboyee 3HaYeHue
LD 6yaeT Mcnonb3oBaHo 418 yCTAHOBNEHUA A03MPOBOK A5 3Tana 2 onbiTa.

Tabnunuya 2 — PacyeT pabouero 3HaveHus LD u3 yeTbipex 403, NCNOMb30BaHHbIX Ha 1-M atane3 b

fo>al [Jlo>a2 [floza3 [oza4 Pa6ouee 3HaueHne LD50 o gaHHbIM aTana 1
o o} 0 (0] (mo3a 4 k fosa 5)12
(0] (0] 0 X (no3a 3 * po3ad)T
(0] (0] X 0 (mo3a 2 * po3a 3 * po3a 4 * posa 5)14 = (go3a 3 * gosa4),i
(e} X [0} (0] (no3a 1* posa 2 x go3a 4 * gosa 5),/4 =po3a 3
X (0] 0 (0] (no3a 0 x go3a 1* gosa 4 x gosa 5)1/4 = (go3a 2 * gosa 3)Ne
(0] (0] X X (mo3a 2 x gosa 3)12
(0] X X (0] (mo3a 1 x gosa 2 x go3a 4 x gosa 5)w =po03a 3
X X 0] 0] (mo3a 0 x go3a 1* go3a 4 * gosa 5)14 = (go3a 2 x gosa 3),/2
(0] X ] X (mo3a 1 x po3a 2 x fo3a 3 * posa4)w =(gosa 2 * gosa 3),c
X (0] X 0 (mo3a 0 x po3a 1x fo3a2 * posa 3 x fo3a 4 x gosa 5)b* = (8o3a 2 x gosa 3)12
X 0] (0] X (mno3a 0 * posa 1x go3a 3 x gosa4)14=po3a?2
(0] X X X (no3a 1 * posa2)12
X 0 X X (mo3a 0 xpos3a 1* gosa 2 x gosa 3)IM= (gosa 1 x fgosa 2)” 2
X X 0 X (no3a 0 x go3a 1 x go3a 3 x go3a 4)1)4=po3a 2
X X X (0] (mo3a 0 x go3a 1* gosa 4 x gosa 5)114= (go3a 2 x fosa 3),12
X X X X (no3a 0 x gosa 1)12

3 BbhkuBaHne 0603HavaeTcs kak O. rmoens — X.

b XOTS B OMbITe TECTUPYIOT TONILKO YeTbIpe A03bl (f03a 1— f03a 4). pacyeTHble Be/IMUnHbI 403bl 0 1 A03bl 5 B Tabnu-
Lie nprBeAeHbl. IX BENNYMHBI COOTBETCTBYIOT 3HAYEHSIM, OT/IMHAIOLLMMCS Ha BE/IMUMHY «LLara» OT Hu3LLeli 1 BbiCLuelt
ncnonb3yembix 403, Ao3a 0 = ao3a 1/s/ep n go3a 5 =po3sa 4 * step. [loza 0 HyxHa Npu pacyeTax paboueli BeNMUnHbI
LDM. ecnu cMepTHOCTb O6HapYXVBAIOT YXe Npu cCamoii HU3KOI TecTupyemoli fjo3e, a fo3a 5 TpebyeTcsi, ecnm npum Kau-
BbICLLE 1CMOo/Ib30BaHHOM 103e PUKCUPYETCS BbDKMBAHWE NTUL, B OMbITE.
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(7) HabnogeHnsa 3a nTMuamm NpoAo/KAOT Ha NPOTSHXKEeHMN ocTaBlunxcsa 11 gHeit (Bcero 14 gHeid).

(8) Ecnu no utoram Tpex AHeN ICHO, YTO CMEPTHOCTb NTUL, MOXEeT npofosmkaTbcs, pacyeT LD50 moxeT
6bITb OTNIOXEH [,0 MOMEHTA, NMOKa OKOHYaTes/IbHO He BbIACHUTCA YNCNO0 BbDKMBLUMX NTUL,. B HEKOTOPBIX Cryya-
AX OXMAaHMe MoxeT NPoAO0MKaTbCA BCe 14 aHell 0 nepexoja k cnegytowemy atany. Ecnn Ha aTane 1onbiTa
nepvog HabnwaeHnin ons onpegenexnns padoyero s3HaveHna LDM npogneBaeTcs, OH Tak Xe npojseBaeTcs u
ONA Bcex nocnegyowmx atanoB. Ecnm ecTb Npu3Haky OTAI0XKEHHbIX 3dhhekToB nocne 14 gHell, TO NPOLOIKN-
TeNbHOCTb 3Tana 1 MoxeT npoAnesBaTbCcs U Ha 6osiee ANnTeNbHbI nepnoga.

1.22.2 3ran 2

10 f03. paBHOMEPHO pacnpefenieHHblx B norapuMnyeckom maclitabe oTHOCUTeNbHO paboyero 3Ha-
yeHusa LD50, nony4yeHHOro no urtoram atana 1. uam M3 onbiTa C NpeAesbHOW 40301, CONPOBOXAaBLIErocs
YaCTUYHON CMEPTHOCTHIO.

Pacuet BennuunH Idoso. hdose u step gna atana 2 npoBoAAT TakuM o6pa3om:

(1) PaccunTbiBalOT MUHUMAIbHYO U MakCUMasbHYyl A03bl, UCNO/b3YS NPUBEAEHHbIE HUXE YPaBHEHUS,
B KOTOpbIX paboyee 3HavyeHne LD60 ocHOBaHO Ha pe3ynbTaTax aTana 1 nocnegoBaTenbHOro OnNbiTa, UM Ha
3HaYeHMAX M3 Tabanubl 1. N0ONyYeHHbIX B HeyAaBLUeMCs ONbiTe C NpeAebHOW 4030 (BENNUYUHBI 41 ONbITOB C
npefenbHoW f0300, oTanvatoweica ot 2000 mr/kr, AaHbl B NPUAOXEHUN B), unm Ha 060uxX BuAax 3TUX AaHHbIX:

Idose = go3a 1=0.3425 * LD " (pabouas).
hdoso = go3a 10 = 2.919 * LD50 (pabouas).

(2) Ecnu hdose okasbiBaeTcs Bbiwe 3330. ee ycTaHaB/IMBAKT Ha 3TOM YpoBHE (MOXET 6biTb CHUXKEHA
npu Hanuunm HU3NYEeCKUX OrpaHNyeHunin), a MMHUManbHY0 03y NepecynTbIBalOT:

Idose = hdoselS.5.

(3) War paccuuTbiBalOT cnegyowmm obpasom: stop = (hdose!ldose)v9.

(4) PaccuuTbiBaloT 8 NpOMEXyTOUHbIX A03: A03a. = Idose * step!1lY rpge i = 2—09.

(5) Kaxpgoi u3 10 nTuy CKapM/iMBalT OAHY U3 pacCUYMTaHHbIX A03.

(6) Ecnu npoBoAAT 06bl4HbIN LU 50-TecT. nTuy HabnwgaloT B TedeHne 14 gHeir. 3HavyeHne LDM pac-
CYMTBLIBAIOT HA OCHOBE NPOGUT-MOAENU, NCNONb3YS pe3ynbTaThl 3TanoB 1un 2 1 TecTa npefenbHON A03bl (Npu
Hanuuum).

(7) Ecnn npoBoguTCca rpagueHTHbil KO 50-TecT. nTul HabnwpaloT B TeyeHue onpefesieHHOro cpoka
(06bIYHO TpU AHA: Aonblwe, ecnu 6onee AAUTeNbHbIM 6bl1 Nepuog HabnAeHU Ha npeablgyuwel ctaguu
WAN ecnin umeeT MeCTO OT/IOKEHHAA CMEepPTHOCTb), hukcmpys BbhkuBaHue u rnbenb. CunTalT KONMYECTBO
«BO3BpaTOB» (T. €. C/lyyaeBs, KOrAa NMPOLEeHT CMepPTHOCTU NpW HEKOTOPOl faHHOW A03e HWXe, YeM npu npe-
Oblayuien, 6onee HU3KOM, NpUMepbl CM. B NPUOXEHUN B): paccunTbiBalOT Npo6MT-MOAeNb NO MTOram o6 e
CMEepTHOCTU, BbISIB/IEHHOIW B OMbiTe C NpeAenbHOi [0301 (ecnv OHW ecTb), AaHHbIM 3TanoB 1 U 2 gaHHOro
onbiTa, onpegensatoT paboyee 3HavyeHne LDSO u. o BO3MOXHOCTU, Yyron HaknoHa. Ecnn HabnwgaTea gsa n
60nee BO3BpaTOB, NepexoAAT K aTany 3a onbiTa, B NPOTMBHOM c/lyyae — Kk aTany 3b.

(8) MpoponxalT HaGNAEHWE 3a NTMLAMWU B TeyeHne ocTaBwmuxcsa 11 gHel (Bcero — 14 gHei).

(9) Ecnu no utoram Tpex fHel NOHATHO, YTO CMEPTHOCTb MTUL, MOXeT npogosxarbcs, pacyeT LDSD moxeT
6bITb OTNIOXEH [0 MOMEHTa, NOKa OKOHYaTeNbHO He GyAeT M3BECTHO YMCMO BbIXMBLUUX NTUL. B HeKOTOpPbIX
Cnyyanx oxuaHue MOXeT NpofoskaTbecs Bce 14 aHell, npexae 4YeM MOXHO 6yaeT nepexoauTb Kk cnegytolue-
My aTany. Ecnv Ha aTane 1 onbiTa nepuog HabnogeHuii npoanesaeTcs A5 onpefesnieHnsa paboyero 3Ha4eHus
LDS0, ow Tak Xe npognesaeTcsa v 4715 BCEX NOCNEAYOLWMNX 3TanoB. Ecnn ecTb NpU3HaKy OTN0XEHHbIX 3 dhek-
TOB nocsne 14 gHei, NpoA0/MKUTENBHOCTL 3Tana 1 MoxeT npoAneBaTbCcs U Ha 60nee 4NNTeNbHbI nepuog.

7.2.2.3 OT1an 3a (gBa v 60/1ee BO3BPATOB, €C/IM COBMECTHO MCMNO/b30BaHbl flaHHble OnbiTa C Npefesb-
HOli A03014, 3TanoB 1 1 2 nocsiegoBaTeIbHOrO ONbITa).

[lBe [03bl paBHOMEPHO pacnpefensawT No wkane B norapudmuyeckom macwrtabe Bokpyr paboyero
3HayeHusa LD50, HaliieHHOro No uToram onbiTa ¢ NpeAenbHON 40301 (NpyM Hanuuum), atanos 1 u 2 nocnepno-
BaTeNbHOro onbiTa.

Pacuet BennuuH Idose. hdose u step gna atana 3 NnpoBOAAT TakuM o06pa3om:

(1) Ecnn paccuntaHHoe paHee paboyee 3HavyeHue yrna HakioHa 6onbwe 15 nam meHbwe 1. ©cnosb-
3yl0T 3HayeHua 15 nnu 1 cooTBETCTBEHHO M MepecyuTbiBalT 3HaveHns ldose n hdose. Ecnu 3HayeHue yrna
Hak/oHa He 6bl10 NnonyyeHo, A4na pacyetos ldose n hdose ncnonb3yoT 3HavyeHne, pasHoe 5.

(2) PaccunTbiBalOT HU3LLYIO W BbICLUYIO A03bl MO HUXECNEAYIOLWUM ypaBHEHUAM, rae paboyne 3HaYeHus
LDS0 v yrna HaknoHa paccunTaHbl UCXOAS U3 JOCTYNHbIX K 3TOMY MOMEHTY AaHHblX (NpeAenbHblii TecT, aTa-
nel 1,2):

Idose = 10<-103B" a60"wii Han,0H>x LD D (pabouee).
hdose = t04.03e/pabounn Ma*"°mM>x LDS0 (pabouee).
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(3) Ecnu hdose Bbiwe 3330, ee ycTaHaB/INBAKT HA YPOBHE 3TOr0 3HAYEHUSA (MOXET BblTb CHUXXEHO NpU
HanUuUnUn YU3NYECKNX OrpaHnYeHmniA) N nepecunTbiBalOT HU3WY A03y: ldose = hdose!*0(2072%a™o,”>

(4) MuHUManbHYO [03Y CKapMAMBAaOT NATWM NTULAM U MaKCMMasibHYl — TakKxe NATW nTuuam, BCero
ncnonbsyetca 10 nTuy,.

(5) NTuy HabnwogaloT 14 gHein, oTMeyas BbXMBaHME W CMEPTHOCTb. PaccunTbiBalOT Npobut-moaens,
OCHOBbIBasACb HAa KOMOGWHWPOBAHHbLIX pe3ynbTarax CMEPTHOCTW, MOJIYYEHHbIX B OMbITE C NpefesibHOW 40300,
Ha aTanax 1. 2 n 3a nocnepoBaTeNIbHOrO ONbITa, NOC/IE Yero onpeAensioT OKOHYaTebHY BeninuHy LDSO un
yron HaknoHa. OnbIT cYMTaeTCHA 3aBEPLUEHHbIM.

(6) Ecnun He ypaeTca nofgobpatb Npobut-mMmofens, 310 UKCUPYIOT, a 3HayeHne LD50 onpepensaoT kak
cpefHereoMeTpuyeckoe OT [03. HaXOAAWMXCSA Ha rpaHmuax guanasoHa 50 %-Hoi cmepTHOCTU. Takxe Ansa
onpegeneHna LD gonyckaeTcs NPUMeEHATb Apyrue cnocobbl MHTEPNOAALUY AN METO[ CKOMb3ALWero cpes-
Hero.

7.2.2.4 OT1an 3b (MeHee 2 BO3BPATOB NPU OAHOBPEMEHHOM WUCMNOJIb30BAHUN @aHHbIX ONbITa C Npeaesb-
HOli fo30W, aTanoB 1u 2)

MATb 403 paBHOMEPHO pacnpefensaT B 1orapuMnuyeckom maclwtabe OTHOCUTENIbHO BeNYUHbI LD5O0,
paccynTaHHON Mo pesysnbTaTam ONMbITOB C NMPeAe/ibHON [030W (NpU Hanuyum) atanos 1 un 2.

PacueTt BenuuuH Idose, hdose un step gna 3b atana NnpoBOAAT cnefyoLWnMM o6pasom:

(1) PaccunTbiBalOT MUHMMA/IBHYIO U MaKCUMasibHYH [03Y NO YpaBHEHUAM, NPUBEAEHHbIM HUXe, rae
paboyee 3HauyeHue OCHOBAHO Ha pe3ynbTaTax, BbIABMEHHbIX K JAaHHOMY MOMEHTY (NMpeaenbHblii TecT,
atan 1 w/vwnun atan 2):

Idose = go3a 1 =0.6205 * LDSO (pabouee).
hdose =po03a 5=1.6113 * LD (pabouee).

(2) Ecnn makcumanbHaa gosa npu pacuyeTte okasbiBaeTcsi Bbiwe 3330. ee ycTaHaB/MBaAT Ha 3TOM
ypOBHE (MOXET 6blTb CHWXEeHa NPV HaAnuMn PU3NYECKUX OFPaHUYEHUI) N NepecyYnTbIBalOT MUHUMAbHYIO
po3y: ldose = hdose/2,6.

(3) PaccuutbiBatoT war: step = {hdose/ldose)v i.

(4) PaccuuTbiBalOT TpU NPOMEXYTOYHbIE A03bl: 4034, = ldose * step¥ 1% rge / = 2—4.

(5) Kaxpasa u3 natu 403 gaetcsa ABYM NTuuaM, BCEro B OnbiTe MCNOAb3yT 10 nTuy,.

(6) Mty HabnwpalT B TeyeHne onpegesieHHoro nepuoga (06bIMHO TpU AHSA; Aonble, ecnu 6onee
ANUTeNbHbIM 6bIN Nepuog HabNwAeHNA Ha NpeablgyLiein cTagum UNu ecnu NPONCXoAUT OT/IOKEHHAss CMepT-
HOCTb), (PUKCUPYS BbKMBaAHWE U rnbenb. PaccunTbiBaloT NMpo6UT-MoAenb No ntoram obuiell CMepTHOCTH, Bbl-
SIB/IEHHOW B ONbITe C NpeAenbHON A030M (eCNM OHW ecTb), AaHHbIM 3TanoB 1.2 n 3b gaHHOro onbiTa, onpeje-
nawT paboyee 3HayeHne LD50 u yron HaknoHa.

(7) Ecnn B Xxofe onbITOB 3apKCMpOBaHO, NO MeHbLUEe Mepe, ABa BO3BpaTa WaM ABa BapuaHTta, kKorga
Habnoganacbk YacTuyHas CMepTHOCTb, U paccunTaHo paboyee 3HayeHue yrna HaknoHa, nposejeHune atana 4
He TpebyeTca. HabnwgeHna 3a nTuyamu npogoskalT 40 KOHUua 14-AHeBHOro nepuoga, cTpoAT NpobuT-mo-
fAenb N0 06befMHEHHbIM f@aHHbIM ONbiTa C NpeAenbHO A030i (Npu Hanuuun), aTanos 1,2 n 3b. paccunTbiBa-
10T OKOHYaTesibHoe 3HayeHne LDM u yron HaknoHa. OnbIT 3aBepLUEH.

(8) Ecnu He cobniopatotcsa ycnosus, chOpMyiMpoBaHHbie B NpeAbiAyLlieM MNyHKTe, nepexoasaTt K ata-
ny 4.

(9) MpogonxaloT HabnwaeHMe 3a NTULaMu B TedeHune ewe 11 aHeli (Bcero 14 gHen).

(10) Ecnu no pesynbtatam 3-ro AHA MOHATHO, YTO CMEPTHOCTb Ha 3TOM 3Tane MOXeT MPOLO/IXKUTLCS,
pacuyeT paboyero 3HayeHns LDM MoxeT 6biTb OT/IOXEH [0 MOMEHTa, MOKa OKOHYaTe/bHO He BbISICHUTCS,
CKONbKO NTUL, BbDKUNO. NHOrga Heob6xoamMmMo xaaTb A0 14-ro AHA, Npexae Yem nepexoAuTb K cnepylowemy
aTany. Ecnn nepuop HabnwgeHunit, TpeboBaBLlwuniics 4na pacyeta padouyeit BennuuHbl LD50 Ha aTom 3Tane,
npoAneH, To 415 NocAeAyOLWNX 3TAN0B OH A0/KEH ObiTb NPOAMEH COOTBETCTBEHHO. PN HANMNYUN NPU3HAKOB
OT/IOXKEHHbIX 3(hDEKTOB NPOAO/IKUTENBHOCTb HAbNOAEHNA MOXeT ObITb 60nee 14 aHel.

7.2.2.5 Jtan 4

MATb 403, paBHOMEPHO pacnpefesieHHbIX B forapudMmnyeckom maclutabe BOKpyr pabouyero 3HauyeHus
Benn4YnHbl LD50, nosnlyyeHHOro n3 onbita ¢ NnpeaenbHoin 40301 (Npyn Hanuumn) n ctaguii 1,2 un 3b. PacueT Be-
nnuunH ldose. hdose u step gna atana 4 NnpoBoAAT cneaywmnm obpasom.

(1) PaccunTbiBalOT MUHUMaIbHYO W MaKCMMasibHY 403y N0 CeAyLWwnM ypaBHEHUSM, B KOTOPbIX pa-
6oyee 3HayeHne LDM OCHOBaAHO Ha BCeX JOCTYMHbIX K 3TOMY MOMEHTY AaHHbIX (ONbIT C NpeaenbHON A030MW,
atanbl 1, 2 n/nwnun 3b):

Idose = po3a 1 =0,6205 * LD50 (paboyas).
hdose =po3a 5 = 1.6113 * LD (pabouas).
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(2) Ecnn makcumansbHas fo3a hdoso okasbiBaeTca Bbie 3330. ee ycTaHaB/MBalOT Ha 3TOM YpOBHe
(MOXeT 6bITb YMEHbLIeHa NPY HanMuun U3NYEeCcKNX orpaHuyveHunii) n nepecynTbiBaldT MUHUMAbHYIO A03Y:
Idose = hdose/2.6.

(3) PaccuutbiBatoT war: step = (hdoselfdoso)'14

(4) PaccuuTbiBaloT TpM NPOMEXYTOUHble A03bl: fo3a/ = Idose * step*-1* rge i = 2—A4.

(5) Kaxayto n3 naTv 403 ckapmauBalwT ABYM nTuuam, Bcero 10 ntuy,.

(6) HabnwopgawT nTuy 14 aHei, oTMeyasn rméenb U BbhkMBaHue. MoabupalT NpobuT-moaens AN 06b-
eVMHEHHbIX faHHbIX, MNONIYYEHHbIX U3 ONbITa C NpeAenbHON 40301 (Npy Hanuyun) atanos 1. 2. 3b n 4 ana pac-
yeTa OKOHYaTeNbHOro 3HaYeHns BennynHbl LDM 1 HaknoHa. OnbIT 3aBepLUEH.

(7) Ecnun Kk koHUY 3Tana 4 He yfaeTcs NONY4YUTb pe3ynbTaT, MCMONb3ys NPUHLMN MakCUMaabHOro npas-
ponopobusa. aTo oTMeyaroT, a BenuunHy LD50 onpeaensaioT Kak cpegHereomeTpuyeckoe oT [03. OrpaHuymBa-
OWMX AnanasoH, B KOTOpoMm HabnwpaetTca 50 %-Hasa CMEepPTHOCTb. TakXe MOXHO UCNOo/Mb30BaTb B pacyetax
Apyrue cnoco6bl MHTEPNOAALUN U METOA CKONb3ALLEro CpefHero.

Cragus 1- nTviupl nog, HabmiogeHiem
Craguns 2 - NTuupl NoA, HabnaeHneM
Cragust 3b- nTuubl Nog HabNoaeHNEM

Cragusi 4 - NTULbI rog HabnogeHem

PucyHok 3 — Mpumep nnaHa-rpadvka nocnefoBaTeslbHOM CXeMbl UCTIbITAHUS C YEeTbIPbMS aTanamu
(ctagymn 1. 2. 3bn 4) no 14 gHelA, pPUCYHOK He BK/IKOHYAET KOHTPO/IbHYHO rpynny nNTuL

7.3 MTUUbl KOHTPONBHON rpynnbl

7.3.1 B TecTe Ucnonb3ywT NATb NTUL U3 OAHOTO BbiBOAKA. MTULbLI KOHTPO/ILHOW rpynnbl NoayvatT nia-
ueb0 B TOM Xe HocuTene (UNu Kancyne), KOTOPbI UCNONL3YIT ANA TECTUPYEMOrO BelecTBa, U coepxarcs
B TEX XE YCMNOBUSIX, UTO U NTULLI ONbITHbIX BaApUaHTOB. MTWL, KOHTPONbHOW TPYNNbl B3BEWMBAKT A0 Havana
ucnbiTaHusa, a Takxke Ha 3. 7 1 14-ii geHb. KopM ¢ nnaue6o BBOASIT B pauMOH B TOT Xe A€Hb, YTO U KOpM C
nepBoii [,030/ TecTupyemoro BeuecTsa (M1M60 0A4HOBPEMEHHO C Haya/lioM TecTa Ha npejenbHylo o3y, ecnu
OH BbINOJIHAETCS; NMG0 Ha HauyasbHbIX cTaguax (cTaguax 1 mnum 2) nocnefoBaTeibHON CXeMbl UCMbITAHUSA).

7.3.2 BO3MOXHble 06CTOATENLCTBA, NPU KOTOPbLIX B XOA€E OMNbITa B KOHTPOJIbHYI TPyNnny AOMNOMHUTENbHO
BBOAAT NATb NTUL;

- ecNnv AN HOBOTO 3Tana onbiTa 6paTh NTWL U3 APYroro BbiBOAKa, B OT/IMYMe OT NMepBOro aTana, Torga
Taknx xe nTuy (M3 BTOPOro BbIBOAKA) HYXXHO BBECTU B COCTAB KOHTPOJIbHOW Tpynnbl B TOT Xe AeHb, Korga mx
BBE/IN B ONbITHbI/ BapuaHT:

- eC/ Ha pasHbiX 3Tanax UCNbITaHWA NOAOMNbITHbIE MTULbI NOMyYalT pasHbie N0 06beMy A03UPOBKY,
KOHTPOJ/IbHbIE NTULbI AO/DKHbI NOSyYyaTb aHa/IoOTMYHbIe MOPLUM KOpMa C NiaLebo COOTBETCTBEHHO KaXaoMy
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Takomy aTany. Takas cuTyaLms MOXeT MpoM30iTU B Clyvae, KOraa Heo6X04MMO YBEMUYNTb MaKkCUMabHYIo
TecTupyemyto 03y WK Korga ANs nonyyeHuss Heo6XoA4UMOro pacteopal/cycneHsun Tpebyetca 60blWnit 06b-
em pacTBopuTens;

- ecnun BbINOMHAETCA rpafgueHTHbll O 50-TecT 1 nepuodbl Mexay CTaguamu AnuTeflbHble UAW cylie-
CTBEHHO pa3nuyHble (Hanpumep, oT 3 o 10 AHelt), KOHTPO/IbHbIE NTULbI AO/KHbLI NOMyYaTb KOPM C niaue6o
1 BBOAUTHLCA B UCMblTaHWE B CepefunHe cepun nocrefoBaTesibHbIX UCNbITaHWI (Hanpumep, B Havane atana 2
nnu atana 3).

7.3.3 LononHWTeNnbHble NTULbI 418 BAPUAHTOB KOKTPO/el Takke MOryT NoHaA06UThCA B 3aBUCUMOCTH
0T pe3ynbTaTtoB HabNwAEHMI 3a UCXOAHOW KOHTPO/IbHOI rpynnoit (pasgen 5). AnsA 3Tol Uenm Heo6xo4UMMOo
MMeTb YacTb NTUL, B pe3epse.

8 [aHHble M OTYET 0 NpoBefeHnn TecTa

8.1 [aHHble

[0MKHbI 6bITb NpeAcTaBAeHbl flaHHble M0 KaxAoi nTuue n ux o6o6weHne B TabnnyHoin popme, ¢ ykasa-
HUMeM [03bl, KOSIMYecTBa NTUL, B ONbITE, NPU3HAKOB WHTOKCUKaLUN, CMEPTHOCTU, BPEMEHUN CMEPTU OTAE/bHbIX
NTUL, BPEMEHU NMPOABMAEHUA U NpekpaweHns KIMHUYEeCKNX NPU3HaKoB BO3AENCTBUS BellecTBa, Beca uUsme-
peHHOro HenocpeAcTBEHHO nepej fo3npoBaHueM, Ha 3, 7. 14-i1 feHb U N0 OKOHYaHUMW ONbITa, ecnn nepuog
HabngeHus 6bl1 npoaneH 6onee yem Ha 14 gHell B CBA3W C OT/IOXEHHOU CMEPTHOCTbIO, MoTpebsieHnem
KopMa 1 nNpu 06HapyXeHnn MakponaTosormMyecknx N3MeHeHN.

8.2 Pacuet LD50, yrna Hak/loHa KPpUBO 1 JOBEPUTENbHbIX MHTEPBANOB

8.2.1 Metoabl pacyeta LDM (nonynetanbHol A03bl) B NOC/eA0BaTE/IbHbIX OMbITax aHa/IOMMYHbl TEM.
KOTOpble MPUMEHST ANA APYrMx TecToB [03a-0TKANK. HekoTopble 0COBEHHOCTM 3TUX nocnefoBaTeflbHbIX
CXeM OCHOBaHbl Ha MpejnosIoXeHNn, YTO OCHOBHas hopmMa KpUBOIi [03a-0TK/INK annpokCuMmupyeTcs npobuT-
MOJesblo, TaK YTO A5 oueHkn LD50 BO3MOXHO MCNoNb30BaHne mogesnn npobut-perpeccuu (¢ norapumom
[103bl B KaYecTBe He3aBUCMMOI nepeMeHHot). na npobut-mogenmn B kayectse MLE ana Log (LDS0) 6epetcsa
-alb. rge a — Touka nepeceyeHns U b — Hak/I0H. Ecnv npo6uT-Mofenb He No3BONAET NOMYYNUTb afleKBaTHO-
ro COOTBETCTBUSA OMNbITHLIM AA@HHbIM, TaKXe MOXHO UCMNONb30BaTh Apyrne mogenun, o6bvefnHNB NS aHannsa
[laHHble 0 CMEPTHOCTKN OT BCEX 3Tan0B UCC/1e0BaHuUSA.

8.2.2 CraHjapTHble MeToAbl MakCUMasibHOro npasfonofo6us, npuMeHsieMmble AN MOAENUPOBaHUA
AaHHbIX, MOTYT GbITb MCNONb30BaHbI TO/ILKO MPU HANMYUK CPeAN pe3ysibTaToB UCMbITaHWi ABYX [03. Bbi3BaB-
LWNX YaCTUYHYIO CMEPTHOCTb, UK ABYX BO3BPATOB. 3TU YC/I0BUS 3an0XeHbl B NocnefoBaTe/lbHON cxeme Te-
CcTa 1 He cobnoalnTCca TONbKO B peAKux cyvyasax. Ecnm oueHkn no npuHUuny makcumasibHOro npasonono-
61A He MOryT 6bITb MOJIyYEHbI, 3TO YKa3blBAOT B OTYETE U OLeHMBAaKOT KakK cpefjHee reomeTpuyeckoe 703
no o6e CTOpPOHbI OT 06/1aCTH, B KOTOPOI NponcxoAaunT 50 %-Hasi CMepPTHOCTb. AfIbTEPHATUBHO 415 oueHKn LDSD
MOXHO NPUMEHUTL ApYyrue cnocobbl UHTEPNONALUN U METO/ CKOb3ALLEero cpefHero.

8.2.3 [loBeputenbHble UHTepBasbl 418 LD50 MoryT 6bITb NOJIy4YeHbl C UCNONb30BaHNEM TeopeMbl den-
nepa (6). meTofoB OTHOWeEHNS npasgonofobusa [7], [8] unn 6uHoMnanbHbiMU MeTogamu [9]. MHorme cTaH-
JapTHble cTaTUCTMYECKME NakeTbl MMET BCTPOEHHbIE ONUUKN ANA oueHkn LDM un goBepuTesibHbIX MHTepBa-
nos (Hanpumep. SAS®. LogXact®).

8.2.4 Cnepyert yunTbiBaTh, YTO 3a4aCTy0 MOXHO BbIYUC/INTL HAK/IOH U fOBEPUTE/IbHbIE UHTEPBAbI 4N1A
LD50 us pesynbtatoB npocTtoro LDM TecTta. Tem He MeHee M3-3a HEHGOMbLIOr0 KONIMYyecTBa NTUL U OTCYTCTBUSA
NOBTOPHOCTEN 4151 KaXA0N OTAENbHOWN f03bl, TaKMe OLEeHKN MOTyT 6biTb HEHaAeXHbIMU. Takum o6pa3om, Ha-
KMIOH KpMBOW f03a-0TKANK U flOBEPUTE bHbIE UHTEepBasbl A4Nna LD50 A0MKHbI 6bITh NpefcTaBneHbl TONbKO A/s
rpagvenTHoro LU 50-Tecta. HekoTopble KpuTepuu KayecTBa MOATOHKM PErpecCUoHHOl mogenu (Hanpumep,
KpuTepuii cornacus NMupcoHa, OTHOLWEHNA NpaBAoNoA06uA Xxu-kBagpaT) cnefyeTt npeacTaBnATh 418 KaXA0ro
TecTa A03a-0TKNuK. MNpegocTasneHne nokasaTtenein kayectsa Mogenu (Kputepues cornacusa) Aas NpPocToro
LDS0-TecTa Heob65A3aTeNbHO.

" 8.2.5 PykosogacTteo Microsoft® Excel nog HazsaHnem SEquentia! DEsign Calculator (SEDEC) gocTtynHo
Ha caiite O3CP 1 MOXeT NomMo4b B BbIGOpe A03bl U NP aHannse pesynbLTaToB UCC/ef0BaHN, NPOBEAEHHbIX
B cooTBeTCcTBUM ¢ OECD TG223. Ansa yctaHoBkn SEDEC Ha komnbloTepe nosb3oBaTtens Tpebyetcsa Microsoft
® Excel gna Windows 2000 nnu 6onee no3gHein Bepcuu.

8.3 Otyer

OTYeT JO/KEH coaepxXaTb creaylwuii MUHUMYM MHGOpMauuU, NOATBEPXAatoLLeil cooTBeTCTBME Ha-
cTosAleMy cTaHfapTy, U pe3ynbTaTbl TECTA BELLECTBA;
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TecTupyemoe BeLLecTBO:

- ngeHtTudmkaums;

- HOMep nakeTta u napTuu,

- 4ncTOoTa;

- cTabuNbHOCTbL NPU KOMHATHOW TemnepaType;

- neTyyecTb.

MeToabl U CUCTEMbI UCMbITAHNS:

- TUN UCNbITAHNA;

- TecTupyemble OpraHu3Mbl, UCTOYHUK, LITaMM, BO3pacT, BEC. 3[0POBbE;

- onucaHve MeToja McnbiTaHus.

MpoBepgeHue TecTa:

- TecTupyemas rpynna u cxema akcrnepuMeHTa (4Mcno o6paboTok v NOBTOPHOCTEN, NHAMBUAYaNbHOE
Un rpynnoBoe cogepxaHue);

- aKknumaTumsauus u HasHayeHne o6paboTok (MPOAO/HKUTENbHOCTL, MHTEpBabl (paHgomumsayms));

- MeToj A03upoBaHuAa (3aTpaska/kancyna, HocuTenb/pacTBopuTtens, o6bem/nTnya. B % 0T Beca).

- yCnoBuA cofepxaHua nTuy (Tun. pasmep, Matepuansl KNeToK, HanosibHble MOKPLITUS, TemnepaTypa,
B/IQXXHOCTb, CBETOBOW AieHb, MHTEHCUBHOCTb CBETA);

- KOpM ¥ Boja (4OCTYNMHOCTb, OnMcaHue, UCTOYHMK, COCTaB, Ka/llopuUiiHOCTb, pesynbTaTbl aHanuMsa 3a-
TPSA3HEHWNIA);

- yacToTa, NPOAO/IKUTENBHOCTbL U MeToA HabnaeHunli (340poBbe/CMEpPTHOCTL. Macca Tena, notpebne-
HUe nuwn),

- onucaHue cTaTUCTUYECKUX METOAOB.

PesynbTaTthl TecTa:

- CMepTHOCTbL (Bpems 40 CMepTU, KNHUYECKNne CUMNTOMbI, pacyeT LD50, KpyTusHbl (HaknoHa) rpaduka
[,03a-0TK/UK, OBEPUTE/IbHbIE UHTEPBasbl, NP HEO6X0AMMOCTH);

- Hayano NposB/EHWNA U NpeKpalleHne KNNMHUYECKNX NPU3HaKoB (B MUHYTax):

- obwana natonornyeckasa (Makponatosiornyeckas) akcnepTusa,

- MHAWBMAYaNbHblEe faHHble Beca Tena,;

- AaHHble 0 NoTpebseHnn Kopma.
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MpunoxeHne A
(pekomeHgyemoe)

Obuwan xapaktepucTmka, 060CHOBaHME N cTAaTUCTUUYECKNE OCHOBbI Nocsied0BaTeNlbHOW CXeMbl
JKCnepunmeHTa

OCHOBbI CTATUCTUKN

TeopeTnyeckoii OCHOBOI pacnpeaeneHus BeNnyMH TONepaHTHOCTY SBASIETCA TO, YTO OTAEeNbHas NTuua NOrMbHeET,
€c/in NoMyyYnT [03Y Bblle HEKOTOPOro OMPEeLENIEHHOTO 3HAYEHUs, HO BbDKVMBET, €C/IN [03a paBHa WM MEHbLUE 3TOro
3HaYeHNs1. 3TO KOHKPETHOE 3HaueHWe Ha3biBAeTCA TONepaHTHOCTbIO (Mpedeniom ycToinumBocTu). Mpegnonaraercs, YTo
OHO A0/MKHO BbITb YCTAHOBMNEHO AN OTAE/bHON NTULLI, HO MexXay 0cobamu BapbupyeTcsa. Takum 06pas3om, ecnu ecTb
nonynaumsa NTUL, MOXHO FOBOPWTbL O CTATUCTUYECKOM pacnpeesieHn BeIMUYMH ToNepaHTHOCTel Uan TonepaHTHOM pac-
npegeneHnn.

[lNs oueHKn pacnpeseneHnst TOIEPaHTHOCTM N0 BbIGOPOYHOM COBOKYMHOCTY NTUL, NOAGUPAIOT CTATUCTUYECKYHO MO-
fdenb. Ecv npeAnonioxuTb, 4TO NPOSIB/IEHUS TOIEPAHTHOCTV OTBEYAOT HOPMaUTbHOMY pacnpejesieHunio, TO OHO BNMCbIBa-
eTcsa B NpobuT-Mofenb, KoTopas UMeeT BUg;

Probllp) = « + {m log(d), @

rae: p — BEPOATHOCTbL TOTO, YTO TO/IEPAHTHOCTL K AaHHOMY BO3AECTBUI0 OTAEMBHON NTULbI MEHbLLE A03bl d. T. €. BEpoAT-
HOCTb TOTO, YTO NTWLA, NOMyuMBLUIAs f03Y d. BLDKUBET: au p — napameTpbl, NpeAcTaBnsioLIMe 0TPe30K, 0TCeKaeMblii Ha
OCW. U HaK/OH NINHEHOW 3aBUCMOCTI Mexay npo6uT (p) v log(d).

Mpc6uT-MoAent NpUrogHa A5 ONMcaHUs 3KCNepUMEHTaSTbHbIX AaHHbIX W MO3BOMSET NOJYYNTh OLEHKN BENNYMH
napaMeTpoB a  |), KOTOpbIMU SBNSAIOTCS & U b COOTBETCTBEHHO. OUEHKY CPEAHETo A8 pacnpesesieHus ToNepaHTHOCTM
(oueHKy cpeaHeit BeNIMUMHbI TONIEepaHTHOCTY) B Monynsuum ntuy, (HassiBaemoro LDS0) MOXHO onpeaeniuTb Mo ypaBHEHWIO:

oueHka [togtLD”)! = -alb. 2
[lmcnepcunio ToNepaHTHOCTY BbIYMCASIOT Mo hopmyie
ancnepcusa = Mb. ?3)

Korga pacnpegeneHve TOnepaHTHOCTY yCTaHOBMEHO (T. €. NosyyYeHbl 3Ha4YeHus a u fi), MoryT 6biTb BblYMC/IEHbI
nepceHTUAN (YPOBHU [03. COOTBETCTBYHIOLLME KOHKPETHBIM 3HAYEHUSAM P).

PekomeHgauum no metogam oueHkn LDSD, HaknoHa v f0BEepUTESIbHbIX UHTEPBASIOB A1 PA3/INYHbIX IKCNEePUMEH-
TaslbHbIX Pe3ynbTaToB AaHbl B (2). HakMoH OLEHMBALOT, eCn eCTb NO KpaiHel Mepe fBa Ciyvas HaCTUYHOM CMEepPTHOCTU
W.'WIn BO3BPAaTOB.

Cxema fJaHHOro Tecta COCTOUT U3 HECKOJIbKWX 3TaMoB, Ha Kak0M U3 KOTOPbIX ONpeesieHHoe YACI0 NTUL, A03MPYT
OHOBPEMEHHO 1 HabndalT B TeyeHne nepuoga BpemeHW. MpenMyLLecTBOM Takoi CxeMbl ABASETCA TO. YTO MHAOpP-
MaLmIo. COGPaHHYI0 Ha paHHUX CTagusx, B YacTHOCTM paboune oueHkn LDM 1 Hak/IoH KpYBOW [03a-0TK/NK, NCMOMb3YOT
N5 pa3paboTki CxeMbl CrieAyloLLero atana, B YHacTHOCTY 415 onpefeneHus go3. O6Las cxema Tecta ABsieTcs rmokoli B
OTHOLLEHMM KONMYECTBA 3TanoB M 03 Ha KaXXAOM 3Tane, 1 KonmyecTsa Ny, nogsepraembix BO3AECTBUIO OAHOW [03bl.
OnuncaHHas B CTaHAapTe cxema paspaboTaHa C MOMOLLbH0 KOMIMBIOTEPHOTO MOAEIMPOBaHUA 1 BK/IKOHAET YeTblpex NTUL, Ha
NepBoii CTafun U AeCATb — Ha NocneAyoLwwmx, Tor4a kak KomyecTBo 403 U KOIMYECTBO NTULL Ha 4,03y BapbupyloTCa Mexay
aTanamu.

B Havane TecTa npegnonaraeTcs, YTO AOCTyNHa HekoTopas ucxofHas (nepsuyHas) oueHka LD50. Ha npaktuke
3Ta OLEHKa MOXeT ObITb MOlyYeHa C UCNOMb30BAHNEM CBELEHUI N0 XUMWUN 1 TOKCUYHOCTW aHaNorMyHbIX AeACTBYHOLLMX
BELLECTB WU U3 PEe3y/bTAaTOB UCMbITAHWI Ha APYTMX BUAAX NTUL, MW MIEKONMTaLWmX. Kpome Toro, nepBuyHas oLeHka
MOXeT 6bITb NO/Ty4YeHa U3 ONbITOB C NpeAesbHOl [0301. [NepBble TpX 3Tana NocneoBaTe/IbHOro onbiTa 3Ha4YUTENbHO OT-
nmyatoTca Apyr oT gpyra. MNepBblii 3Tan ABAAETCA «pasBefoYHbIM», paspaboTaHHbIM A1 NOATBEPXKAEHUS U YTOUHEHNS
HayvasibHoro npuénmkeHns k LD”. BTopoii npegHasHayveH Ans 6onee TouHoro onpesenenus LDS0. TpeTuid atan u niobble
nocneayoLme npegHasHadeHbl 419 OLEHKU 0BEPUTENIbHOMO MHTEpPBasIa U HAaKMNoOHA KPUBOW [,03a-0TKAUK UK ANA Aab-
HeliLLero CHKeHNs HeonpeaeneHHoCTH B oLieHke LDA.

MocKonbky A03MpOBaHNe NPOUCXOAUT CTyneHyaTo, paboune oueHk LDSD M HakNoH NOCTOAHHO NepecymTbiBaoT-
csA. Kaxablii pa3 npu BbINOTHEHUM NepepacyeToB KOAIMYECTBO IPYNN C YACTUYHON CMEPTHOCTLIO WM YUC/IO BO3BPATOB B
CMEPTHOCTU MOXET N3MeHUTLCH. Paboune oLeHKN MOryT BbITb NosyYeHsbl Yepes 3. 6 1 9 AHel nocne Havana ucnbiTaHus,
HO Ha Kaxx4oM aTane HabniaeHVs npogomkatoTesa Ao 14-ro AHa. Mo 3aBepLueHun nccnegoBaHmns, OKOHYaTe bHbIE OLEHKN
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LDjg v HaknoHa (a Takke foBepuTe/bHble MHTEPBaSILI, B C/lyYae HeoBXOAMMOCTY) OnpeaensioT 3 obLyero Habopa AaH-
HbIX (T. €. CO BCeX 3Tanos) Bcex 14-AHeBHbIX NEpUOAOB.

Ha aTtane 1u4eTbipe A03bl pABHOMEPHO pacnpeaenstoT No slorapuMmnyecKoii Wkane BOKpYr NCXOLHOW (NepBUYHOI)
oueHkn LDSO. Mpy KOMNbIOTEPHOM MOAENMPOBaHUM 0BHAPYXEHO, YTO MCMOMb30BaHUE YeTbipex 403 U OYeHb LUMPOKOro
OTHOLLUEHWS BbICOKOM [03bl K HU3KOI JaeT afekBaTHYl0 pabouyyto oueHKy BennunHbl LDSOu no3BonseT coXxpaHuTb MWL,
Ans 6onee NO3AHUX CTaamid, rae oHWM 6onee NonesHbl A1a onpeaeneHns HaknoHa. Paboyas oueHka LD . paccuntaHHas
KaK cpefiHee reoMeTpuyeckoe nepexofHblX 403. UMEeT HeCKONbKO NpeumyllecTs. Bo-nepBbiX, OHa MOXeT obecneunTb
pasyMHy0 OLIeHKy Npy MasioM KO/IMYecTBe MHGOpMaLyu, a BO-BTOPbIX, OHA [IOKET ObiTb afanTupoBaHa Aa1a NoayveHns
paboyeii oueHkn LDM gaoke npy Hamyumm CMepTHOCTM MY HU3KOM A03e UKW BbPKMBAHUA NPU MakCMMasbHON fo3e.

Llenbto aTana 2 sBnsieTca yToYHeHNE oueHkn LD50 1 nonyyeHne nepBUYHON OLLEHKM HakKoHa. UTo6bl Ha 3Tol cTa-
AV NONYuMTb KOHEeYHyto oueHKy LDSOana npoctoro LD A-TecTa v pabouyto oLeHKy ans rpagveHTHoro KO A-TBCTa. kpaii-
HWe [03bl pacnonaraloT B TOYKax, COOTBETCTBYOLWMX 1 % 1 99 % normblumx ocobeil, paccmarpuBas pacnpegeneHve
TO/IEPAHTHOCTU KaK HOPMa/lbHOE CO CPeAHUM, paBHbiM LD”. cTaH4apTHbIM OTK/IOHEHUEM, PaBHbIM 1/HaK/OH, U NPUHU-
Mas yron HaknoHa pasHbIM 5. O60CHOBaHMEM [/19 UCNOMb30BaHUA 3HAYeHUa 5 ANs HakoHa SBnseTca 0630p aKonoruye-
CKOI1 6a3bl JaHHbIX AreHTCTBa Mo OXpaHe oKpyxatoLlei cpeapl (Environmental Protection Agency) ECOTOX [http:/Avv/w.
ipmcenters.org/Ecotox/index.cfm). KOTOpbIA CBUAETENLCTBYET, YTO MO MaTepuanam WCMbiTaHUA NecTULUMaoB, NpeacTas-
NeHHbIX B AreHTCTBO 3a BCIO UCTOPWIO, MOJA/TbHOE 3HAYEHWE HaK/IoHA, MOlyYEHHOE B UCTbITaHWUSAX OCTPOI TOKCUYHOCTU
LN NTUL, PaBHO MMEHHO NATW.

Llenbto aTanoB 3a 1 3b ABAAOTCS YTOUHEHME W yydlleHne paboumx oueHok LD 1 HaknoHa, NoslyyYeHHbIX Ha aTa-
ne 2, No KOTOPbIM Y)Xe BO3MOXHO NOJTyYnTb BE/TMUMHBI JOBEPUTENbHBIX MHTEPBAUIOB. dTan 3a NnpefnoyTuTesieH B ciyyae,
Korga HabnogaeTtcs 6onblie 0A4HOro Bo3Bparta, NokasblBaloLLMX, YTO NosyyeHa AocToBepHas uHdopmauus o LDM u Ha-
KnoHe. 3Tan 3b ABNsAeTCcA NpeAnoyTUTENbHLIM, eCN UMEETCH MeHee [1ByX BO3BPATOB, YTO CBUAETE/NLCTBYET O TOM. YTO
MH(OPMaLMK O LD 50 u HaK/TOHe HeJoCTaTO4HO.

Ha atane 3a npefenbHble 3HaYeHUs yCTaHaBNVBaOT Ha OCHOBE PACCUMTAHHOTO 3HAYEHWS HaK/OHa, NOCKO/bKY 3Ha-
YeHUS. MOoJTyYeHHbIe Ha OCHOBE MPUHLMMA MaKCUMasTbHOTO NPasonofo6us, C NCNob30BaHNEM HEGO/LLLIOTO KOIMYecTsa
HabnogeHnii MOryT faTb kpaliHue (BO3MOXHO, HETOUHbIE) OLIEHKM BENNYMHBI HAaK/IOHA. [M0N0BUHE U3 fecAaTu NTul, JalT
60nee H13KMe 403bl, COOTBETCTBYIOWME 15 % CMepTHOCTH, a NONOBMHE — BbICOKME, COOTBETCTBYOLLME 85 % CMEPTHOCTY.
O6ocHoBaHve ans Bbibopa A03 Ha BapuaHTax 15-ro n 85-ro nepesmtuneli cnegyet U3 CTaTMCTUYECKON KOHLENUuMn nog,
HasBaHueM D-onTuMasnbHOCTb [8]. 3Ta hopma ONTUMasIbHOCTM AaeT Hauyyllne OLeHKN oAHOBPeMeHHO LDgQ 1 HakIoHy
(B TOM CMbIC/IE, YTO LUMPUHA AOBEPUTESIbHBIX MHTEPBAUIOB A1 LDM 1 Hak/10H 0HOBPEMEHHO MUHUMU3MPOBaHBI).

B pacuetax Ha atane 3b Hak/IOH NPUHMMAKOT PaBHbIM MATU W NpefesibHble [03bl COOTBETCTBYIOT 15 % 1 85 %
CMepPTHOCTU. YTO6bI yTOUHUTL CTAGWUIBHOCTL OLleHKkU LD . nosly4yeHHOR Ha AaHHOM 3Tane, A1a NoArOHKU NMpPo6uT-Moae-
N AONONHUTE/NBHO MOACUMTLIBAIOT KOMYECTBO BO3BPATOB U C/ly4aeB YacTUuHOl rmbéenn. Ecnm umcno Bo3BpaTtoB paBHO
ABYM vnv 6onee n/vnu KoNu4YecTBo CrydaeB YacTUYHbIX CMepTel paBHO ABYM Uiun 6onee, ro uccnefoBaHne MOoXHO npe-
KpaTuTb.

OTan 4 aHanornyeH atany 3b 1 NPOBOAUTCA C LieNbio OLIEHKV HaK/oHa, ecnv oLeHka Ha aTane 3b HecTabunbHa unu
[oBepuTesibHbIE MHTEPBaSTbI OYEHb LUMPOKK. Mocne atana 4 ucnbiTaHne He NPoAO/IKALoT.
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Mpunoxexve B
(pekomeHgyemoe)

OnpepeneHve yncna 4acTUYUHbIX cmepTeVl N BO3BpPaToOB

BosBparbl (C/lyyaun, Korga npoLeHT CMepTHOCTY NPU faHHO A03€e Bbille, YeM NPOLEHT CMEPTHOCTM Ha cneaytoLuei
60nee BbICOKOV 103€) U YacTUUHas rnéenb (Koraa HeCKoNbKUM NTHLam BBeAeHa OAMHaKoBasi 103a M CMePTHOCTb Npu 3Tol
fo3e Bapbupyetcsi oT 0 % A0 100 %) UCNonb3yloTCA Kak KpuTepumn IMbo AN nepexofa K cneaytowlemy atany, mbo ans
npekpaLtleHus (3aBepLUeHust) UCTbITaHus. PekoMeHayeTCsl cHavYana NofACcYUTbIBaTb YMCIO ClyYaeB YacTUYHOW rnbenu, a
3aTeM Mpy Heo6X0AVMMOCTY MOACUUTLIBATL YMAC/I0 BO3BPATOB. BO3Bparthl, credytoLlye 3a YacTUYHON rMbesbio, yunTbiBa-
I0TCS 1 Kak BO3BpAT, U Kak YacTuiHas rmbenb.

MpyMepbl pe3ynbTaToB rMNOTETUYECKOrO OMbITA C BbISB/IEHHbIMI C/lyYasiMy YacTUYHOW rméeny n BosBparta npu-
BefleHbl HUXe. B 3Tux nprmMepax A03bl YBENMYMBAKOTCA C/ieBa Hanpaso, C/lyvan YacTUYHON rMbenn oTMeYeHbl 3Be304-
Kol (*). BO3BpaThl BblAeIeHbl NOMYXMPHBIM LWPUTOM B 3aTEMHEHHbIX STYEKax.

Mpumep 1— 3Tan 2 (nnnwoy = ncT3gma , +ncragua2 - 4 * 10. yucno oT AenbHbIX 403 = 14). 0 cnyyaes ya-
CTU4YHOA rubenun, 2 Bo3BpaTa, Nnepexofum K aTany 3a.

Yucno cmepreit 0 0 0 0 0 1 0 1 1 0 1 1 1 1
Yuncno ucnbiTyembix ocobeit 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MpoueHT (%) cMepTHOCTK 0 0 0 0 0O 100 O 100 100 O ‘o 100 100 100

Mpumep 2— 3Tan 2 (NWOL, =ncT3gua, + ncra® , 2=4 * 10. UNCNO OT fE€/NbHbIX 03 = 12, camas HU3Kasa u
BblCOKas A403bl 4Nsi 3TanoB 1n 2 6bIAM OANHAKOBbLI, MUHUMANbHbLIW U MakKCcUManbHbIi Nnpegens! (66,6 n 3330 mr/
Kr maccel Tena), 0 cnyyaes 4yacTu4yHo rmbenn, 1 Bo3BpaT, Nnepexoanm Kk 3T any 3b.

Kon-Bo cmeprTeii 0 0 0 0 0 1 0 1 1 1 1 2
Kon-Bo ncnbITyeMbIx 0cobeit 2 1 1 1 1 1 1 1 1 1 1 2
MpoueHT (%) cmepTHOCTU 0 0 0 0 0O 100 O 100 100 100 100 100

Mpumep 3— OTanbl 1.2u3b (MnTlW =neTa/lx, + ncTagna2 + ncT3amasb =4 + 10 + 10, UNCNO OT A€NbHbIX
[03 = 19), 2 cnyyas yacTU4YHO ru6enu, 3 Bo3BpaTa, UCNbl TaHUe 3aBEPLIEHO.

Yucno cmepreli o o o0 1 0 0 O0 1 1 0 2 1 1 2 O0 1 1 1 1

4ucno nenbITyembix
oco6eit i1 1 2 1 2 1 2 1 1 2 1 1 2 1 1 1 1 1

0, -
npo”e“go(cﬁc“"em 0 0 0 5 0 0 0 50 100 0 100 100 100 100 O 100 100 100 100

Mpumep 4- 3STanbl 1, 2 1 3b (NMnTuy =ncrabua l + ncragna2 + ncragnsidb = 4 + 10 + 10. yMCNO OT A€NbHbIX
[03 = 19); 14yacTunyHaa rubens, 2B803BpaTa. icnblTaHne 3aBeplleHo.

Yucno cmepTeit 0 0 o o o o o0 1 1 0 2 1 1 2 0 1 1 1 1
Yneno ucnbityembix
0CO6eN i1 1 1 2 1 2 1 2 1 1 2 1 1 2 1 1 1 1 1
MpoueHT(%)
CMepTHOCTY 0 0 0O 0 O O O 50t 100 0O 100 100 100 100 O 100 100 100 100

Mpumep 5— OTanbl 1. 2u 3b(n ", =ncr3gusa, +ncT3ama2 + ncragusidb =4 + 10 + 10, ynCcno OT A€NbHbIX
no3 = 19) 1yacTunyHasa rnbenb. 1 Bo3BpaT, Nepexojum K aTany 4.
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Mpunoxexue C
(pekomeHgyemoe)

Pacuet pa6ounx BenuuuH LD50 B cnyyasx, korga CMEPTHOCTb HacTynaeT B ONbiTe
Cc npepenbHO f0300

B tabnuue 1 HacTosiLero cTaHaapTa npueeAeHbl paboyvie oLeHKM BennumnHbl LD, KoTopble MOXHO UCMO/b30BaTh
[NA pacyeTa [j03 Ha aTane 2 nocrefosaTesIbHOro onbiTa, eciv NPOBEeAEH 3KCMEPUMEHT C NpeAebHOl 4030/ U Habsto-
fJanacb 4yacTuyHas CMepPTHOCTb B OMbITHON rpynne ntvu. OfHako aTa Tabnmua MOXeT 6bITb UCNO/Ib30BaHa TO/IbKO B TOM
cnyvae, ecniv npefenbHas fosa coctasnsna 2000 Mr/kr Maccel Tena. Ecnv npumeHsanu apyryto npegesbHyto Aosy, To
pabouyto oueHky LDM MOXHO nosyunTb no chopmyne

,P°Y s ,|0910<nP*af°sa>
LDjg= 10' &

roe p — Habnwogaemas fonsa nornélumx ocobeit, a probity — ogHa 13 BenuumH Tabnuubl 3. 4na aTUX pacyeToB BeMUMHA
Hak/Io0Ha NPUHUMAaETCS paBHOM 5.

Tabnunuya 3 — 3HauyeHns NPOBUT-OYHKLMM ANA pa3NIMUHOro yucna (4onum) cnyyaes CMepPTHOCTM

CMepTHOCTb (B £,0N15X OT 2/10 nnn 4/10 vm 5/10 nnn 8/10 nm
o6LLero yncna HabnaeHuin) 110 1/5 3/10 2/5 5/10 3/5 710 4/5 9/10
Mpo6uT-chyHKLMA 3.72 4.16 4.48 4.75 5.00 5.25 5.52 5.84 6.28
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