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Mpepncnosne

Llenn, oCHOBHble MPUHLMMNbLI 1 MOPSAAOK MPOBEAeHUs paboT MO MEXroCyAapCTBEHHONM CTaHAapTu3auumn
yctaHoBneHnbl TOCT 1.0-92 «MexrocygapcrBeHHas cuctema craHgaptusauun. OCHOBHbIE MOJIOXEHUS» U
FOCT 1.2-2009 «MexrocygapcrseHHasa cuctemMa craHfgapTusaumn. CraHgapTbl MeXrocygapcTBeHHble,
npaswna ¥ pekoMeHAauuu Mo MeXrocyfapCTBEHHOW cTaHfaptusauun. pasBuna paspaboTku, NPUHATUSA,
NPUMeHeHUs, O6HOBIEHUS Y OTMEHbI»

CsefieHna o ctaHfjapTe
1 NOArOTOBNEH ®enepanbHbIM rocyfapCcTBEHHLIM YHUTAPHbLIM NpeanpuaTneM «Bcepoccuiicknii
Hay4YHO-UCcCneaoBaTeNbCKUiA LeHTP cTaHAapTu3aummn, nHopmauumn u ceptTudmrkalmmn cobipbs, MaTepuanos
n Bewects» (Pryn «BHULICMB»)

2 BHECEH ®epepasibHbIM areHTCTBOM N0 TEXHUYECKOMY perymposaHuio 1 MeTpoaornn

3 NPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTu3auuun, meTpoaornn u cepTtudmkaymm
(npoTokon ot 5 HoA6pA 2013 r. Ne 61-11)

3a npuHATHE NporosocoBanu:

KpaTkoe Kopg cTpaHsbl no CokpalyeHHoe HauMeHoBaHue
HanmeHoBaHue MK HauMOHaNIbHOIo opraHa no
cTpaHbl no MK (UCO 3166) 004 cTaHfapTuauum

(NCO 3166) 004-97 -97
Asepb6aiigxaH A2 AscTaHpapT
ApmeHusa AM MuvH3akoHOMUKM Pecny6nukun ApmeHus
Benapycb BY Focctangapt Pecny6nvku Benapycb
Kuprusus KG KbiprbisctaHgapT
Mongosa MD Monpgoea-Ctanaapr
Poccus RU Pocctangapt
Y36ekuctaH uz Y3ctaHgapT
YkpanHa UA MUWH3KOHOMPa3BUTUA YKpanHbl

4 HacTosWwwmii cTaHAapT nAeHTUYeH MmexayHapogHoMy aokymeHTy OECD Test No 230 «21-day Fish
Assay: A Short-Term Screening for Oestrogenic and Androgenic Activity, and Aromatase Inhibition» (O3CP
Tect No 230 «KpaTkocpouHoe onpegeneHve WHrMbupoBaHMs apomaTtasbl W 3CTPOreHHOW aHApOreHHoM
aKTUBHOCTU: 21-AHEBHbIN TECT»).

MepeBog, C aHINNIACKOTO sA3blka (en).

CTteneHb cooTBETCTBUA - naeHTuyHas (IDT)

5 Mpukasom ®PefepasibHOr0 areHTCTBa Mo TEXHUYECKOMY PEerysiMpoBaHuio U MeTposiornm ot 22
Hos6ps 2013 r.Ne 790-cT MexrocygapcTBeHHblin ctaHgapT FOCT 32429-2013 BBefeH B AeiicTBue B
KauyecTBe HalMoHa/bHOro ctaHgapTa Poccuiickoit depepaymm ¢ 1 asrycta 2014 r.

6 BBEJEH BMNEPBbIE
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MHgopmaymsas 06 M3MEHEHMsAX K HacTosAwemy cTaHgapTy ny6/nMkKyeTCAa B €XerogHo
n3faBaemMoOM UHOPMAaLMOHHOM yKaszaTene «HauuoHanbHble CTaHAapThi», @ TEKCT U3IMEHEeHUi
M MonpaBOK - B EXEeMEeCAYHO wusgaBaeMoM MWHGPOPMaLMOHHOM yKasaTene «HauuwoHanbHble
cTaHfapThi». B cnyyae nepecmoTpa (3amMeHbl) MAM OTMEHbl HacTOfAWeEro cTaHjapTa
cooTBeTCTByWLWeEe yBegoMaeHne 6OyaeT onyb/IMKOBAHO B  E€XEMECSYHO  M3gaBaeMoM
MH(POPMaLMOHHOM yKalaTene «HaunmoHanbHble cTaHgapThi». CooTBeTCTBYyHLWaa nHopmayms,
yBeOM/IEHNE U TEeKCThbl pa3MellanTCca Takke B UHPOPMaLNOHHOM cucTemMe 06LLero nosnb30BaHus
- Ha oduumanbHOM caiTe ®PefgepanbHOro areHTCTBA NO TEXHWYECKOMY PErynpoBaHuio U
MeTponorum B ceTu NIHTepHeT

© CranpgaptuHcopm. 2014
B Poccuiickoii ®epepauum HacTosAWwMi CTaHAAPT He MOXeT OblTb MNOMHOCTBI0 WAWM YaCTUYHO

BOCMPOU3BEAEH, TUPAXMPOBAH W PACNpPOCTPaHEeH B KayecTBe OMULMANbHOIO u3JaHus 6e3 paspelleHus
deaepasibHOro areHTCTBa Mo TEXHUYECKOMY PeryiMpoBaHuio U MeTposiorim
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CopepxxaHne
OBNACTD MPUMEHEHMS . ..eeuiiiiee ittt sttt sttt sr et nre et e st nre et
TepMuHbI 1 onpefeneHns.
OCHOBHbIE MOJIOXEHUS...
MpuHUMn TecTa............ .
KpUTEPUN JOCTOBEPHOCTU TECT ... eiiiiiiiiiieieieee et
OMUCAHNE METOMA. .. eeiiiirieiiieeiiee et e e s
TTPOLLEAYPA. .. et
PesynbTar un otyer
MpunoxeHne A (cnpaBoYHOE) YCMOBWUS 3IKCNepuMeHTa ANs onpegeneHus
BO3[eCTBMA Ha SHAOKPUHHYIO CUCTEMY PbI
MpunoxeHne B (pekomeHayemoe) HekoTopble napameTpbl pasbasnsioLei
BO/b!
Mpunoxexne C (pekomeHgyemoe) HepecToBblli cy6cTpaT Ansa faHno pepuo
MpunoxeHne D (pekoMmeHAyemoe) HepecToBblIii cy6cTpaT Ana TynorosoBoro
rofibsAHa
MpunoxeHve E (cnpaBoyHoe) OueHka BTOPUYHBLIX MOMOBbLIX NPU3HAKOB Y
TYNOrosioBoro rosibsiHa f/19 o6Hapy>XeHs HEKOTOPbIX BELLECTB akTUBHbIX MO
OTHOLUEHUIO K SHAOKPUHHOWM cucteme
MpunoxeHune F (cnpaBo4yHoe) MaTtpuua kapTorpadumpoBaHma 6yropkos
MpunoxeHne F (cnpaBoyHoe) MaTtpuua kapTorpacmpoBaHus 6yropkos
MpunoxeHne H (cnpaBouHOoe) PekomeHAyemble npoueaypbl Ans TUNOBOro
onpefeneHns cofepxaHus BUTenoreHnHa
MpunoxeHne | (cnpaBoyHOe) YcwuneHHble o6pasubl BUTE/IOTEHNHA.
ncnosib3yemble Kak aTasloHbl Npy NpoBeAeHn Mexn1abopaTtopHoro Tecta
MpunoxeHve J (pekomeHgyemble) OpauHorpamma  CTaTUCTUYECKOro
aHanmsa
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BBepgeHune

Pa3paboTka 1 BaTefaLusa TecTa Ha pbibax, NO3BOMAOLLETO 06HAPYXUTL BellecTBa, BO3AeNCTBYyOLWe
Ha 3HAOKPWHHYIO CUCTEMY, BbI3BAHO MPUCYTCTBMEM B OKpyXawllel cpefe XUMWKATOB, KOTOpPble MOryT
Bbi3BaTb HeGnaronpusaTHble 3dihekTbl y YenoBeka WM B [AMKON Npupofe M3-3a WX B3auMOAENCTBUS C
9HIOKPUHHON CUCTEMOW opraHusma.

21-AHEBHbIA TecT Ha pblbax AONS CKPUHWMHIA 3HAOKPWUHHBIX PAaCCTPOWCTB MOABEPrcs OO6LUMPHOWA
nporpamMme nNpPOBEpPKN [OCTOBEPHOCTM, COCTOAWENA U3 MexnabopaTtopHbIX WCCMefoBaHui € psagom
XMMUKaTOB, AN AEMOHCTPauuM akTyaslbHOCTM W HafeXHOCTU TecTa AN OOHapyXeHUsi 3CTPOreHOoB U
apomaras MHIMOUpYLWMX BeLLeCTB Ha Tpex Bugax pblb6 (Tymoronosbli ranbsH (Pimephales promelas),
Mepaka snoHckas (Oryzias latipes) n gaHvo (Danio rerio)); 06HapyXeHMe aHApPOreHHOW aKTUBHOCTU
BO3MOXHO Y ro/ibiHa U Mefaku, HO He y faHuo.

Mpo6buT TEecT Ha BOCNPOM3BOACTBO pbibbl B cooTBeTcTBUM C¢ OECD [229] BknwuaeT nogcyer
NA0A0BUTOCTN M B CXaTol hopme rMcTonaTosiorMio rofibsiHa, Tak Xe kak Bce Habngaemble napameTpbl,
BK/IIOYEHHbIE B HACTOSLLWIA cTaHjapT.

OECD [229] nos3sonsieT o6HapyXuBaTb BeLLeCTBa, KOTOpble B/AMSAT Ha PasMHOXeHWEe C MOMOLLbI0
pasfiMyHbIX MEXaHW3MOB, B TOM YUC/NE U SHAOKPUHHBIX. DTN pasnuunsa Mexay AByMs MeToAaukamu AOSDKHbI
OblTb MPUHATLI BO BHUMaHWe, 4To6bl BblOpaTb TOT, KOTOPbI HauayywyM 06pa3omM COOTBETCTBYET 3ajavyam
3KCnepuMeHTa.
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M E X T T OCYLAPTCTHBETHTHTUGbB CTAHAOAPT

METO/bl UCMLITAHNIA XMMUYECKOW NPOAYKLIMW. NMPEACTAB/AOLWEN OMACHOCTb 414
OKPYXXAIOLEN CPEbI

KpaTkocpouHoe onpegeneHve UHIM6MPOBAHUS apoMaTasbl U 3CTPOreHHOM 1 aHAPOreHHow
aKTUBHOCTU: 21-AHEBHbI TecT

Testing of chemicals of environmental hazard. 21-day Fish Assay: A Short-Term Screening for Oestrogenic and
Androgenic Activity, and Aromalase Inhibition

[aTa BBeaeHusn - 2014-08-01

1 O6nactb NpUMeEHeHNS

HacTosiwumidA cTaHA4apT onucbiBaeT in vivo Npo6uT TecT Ha rpynne pbi6 (cocToswein U3 NonoBo3pesibix
camuoB M CaMOK B pPenpoaykTMBHOM BO3pacTe), NoABeprarlimxcs BO3L4ENCTBUIO XMMWUKaTa B nepuog,
OrpaHUYeHHbIN NX Guonoruyecknm Lmknom (21 aexb). Mo 3aBeplieHun 21-4HEBHOrO nNepuoja BO34ENCTBUS,
B 3aBMCMMOCTM OT NOAOMNLITHOrO BuAa M3MepST OAUH Wan ABa 6Guomapkepa y caML0B M CaMOK B KayecTBe
WHAMKATOPOB  3CTPOrEHHOW, aHApPOreHHOW aKTUBHOCTM WAW  WMHIMOMPOBaHWS apomartasbl.  ITUMK
6uomapkopamun sBnsATca BuTennoreHuH (VTG) M xapakTepucTuky BTOPUYHBLIX MOMOBbLIX MPU3HAKOB.
ButennoreHnH n3MepsoT y rofibsiHa, ANOHCKON Mefaku U AaHuo. TorAa Kak BTOPMYHbIE NOMOBbLIE MPU3HAKM
onpefensTcsa TOMbKO Y rofibsiHa U AMOHCKON Mefake.

Hactoswwmii cTaHgapT He no3BONAseT OOHapyXuTb aHTarOHUCTbl aHApPOreHoB. JTOT TecT He
npefHasHayeH A8 UAEHTUMKALMN KOHKPETHbIX MEXAHW3MOB FOPMOHAS/IbHbIX pPa3pyLUEHWI, MNOCKObKY
NnoJonNbITHbIE  XXMBOTHble  06M1a4alwT  340POBOIA  «runotanamo-runodumsHo-roHagHoli»  (ITT)  ocbto
rOPMOHaNLHOW perynsymMm u cnocobHbl pearnpoBaTb Ha BeLlecTBa, Bo3feicTBylowme Ha ocb MT Ha
pas/INyHbIX YPOBHSX.

2 TepMuHbI 1 onpeaeneHns

B HacTosilwem cTtaHAapTe NpMMEHVMbl TEPMUHbLI C COOTBETCTBYOLWUMN ONpefeneHnsMu:

2.1 BennuunHa 3arpysku: XXuBoii Bec pbibkn B 06bEM BOfpbI.

2.2 ButennoreHnH cocdgonunornukonpotenH (VTG): [lpefllecTBEHHUK 6Gefika Xentka siua,
KOTOPbIA 06bIYHO CMHTE3UPYETCS Y CeKCyaslbHO aKTUBHbIX CaMOK BCeX AlLieknagyLymx BUaoB.

2.3 makcumanbHas gonyckaemas KoHueHTpauusa (MAK): coctaBnset npubnusntensHo 10 % LCso.

2.4 ocb HPG: I'mnotanamunyeckas runogusapHasn roHaganbHas ocb

2.5 nnoTHoCTb 3aceneHus: Konmuectso pbibok B 06beMe BOAbI.

3 OCHOBHbI€E MOJIOXXEHUS

3.1 BurtennoreHnH (VTG) 06bIYHO NPOM3BOAUTCA MEYEHbIO CaMOK AlLeKNagylmx MNO3BOHOYHbIX
XMBOTHbIX B OTBET Ha LMPKYNALUIO 3HAOTEHHOrO 3CTpOreHa, npeflecTBeHHNKa 6enkoB AUYHOTO XenTka,
KOTOPbIA MPOM3BOAMUTCA MNEYeHbi0 W 3aTeM NEepeHOCUTCA KPOBOTOKOM B AWYHWKW, rAe UCNONb3yeTcs B
pasBuUTUA 1 U3MEHEHUW OOLMTOB. BuTeNnoreHuH npakTuyeckn He ob6HapyXxuBaem B NnasMe He3pesbixX
CaMOK 1 caML0B pbl6. MOTOMY YTO OHU MUCNbITHIBAIOT HEAOCTATOK B 3CTPOreHe, OAHAKO UX MeyeHb CnocobHa
K CUHTE3Y ¥ BbIAE/IEHNIO BUTE//IOreNnHa B OTBET Ha 9K30TE€HHYI0 CTUMY/ISILMIO 3CTPOreHa.

3.2 W3mepeHune BuTennoremuHa WCNonb3yetrcs A8 O06HapyXeHus BewecTB C  pasnyHbIMK
aHTUACTPOreHHbIMK cBolicTBamn. OBHapYXeHne aHTUICTPOreHHbIX XMMUYECKUX BELLECTB BO3MOXHO uyepes
M3MepeHne UWHAYKuMM BuTennoremmHa y camuoB pbl6.  WHAyKumMa BuTennoreuvHa 6bina  Takke
NPOAEMOHCTPUPOBAHA MNOC/NE 3KCMOHMPOBAHWA apoMaTU3MPOBaHHbIMK aHaporeHamu. CHWXeHWe YPOBHSA
LIMPKYIMPYIOLLMX 3CTPOreHOB y CaMOK B pe3yfbTaTe, Hanpumep, WHrMbMpoBaHue apomarasbl. hepMeHTa,
KOTOPbIA NpeBpaliaeT aHApPOreHbl B 3HAOTEHHbIE 3CTPOreHbl B €CTECTBEHHbIX ycnoBuax (17p acTpaguon),
NPUBOANT K CHWXEHUIO YPOBHSA BUTE/IOreNnHa, UCMOMb3yeMoro ANS O06HapyXeHus WHrMbuTopoBs
apomartasbl. buonornyeckas 3HauMMOCTb peakuus BUTENNIoreuvHa B OTBET Ha MHrMGupoBaHue acTporeHa
/apomatasbl ycTaHOB/MIEHA W XOpowo u3yyeHa. OgHako npou3BoacTBO VTG y camok Takke MOXET ObiTb
N3MEHEeHO TOKCUYEeCKUM AeliCTBMEeM BeLecTB, He 06n1afaloWwmnX 3HAOKPUHHOW TOKCUYHOCTbIO (Hanpumep.
renatoToOKCUYHOCTb).
M3paHne ocuumnansHoe
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3.3 Heckonbko MeTOA0B M3MepeHWs Oblin ycnewHo pas3paboTaHbl M CTaHAApTM3UPOBaHbl AN
NOBCEAHEBHOIO MCMO/Ib30BaHNA. ITO KacaeTcsd KOHKPETHbIX BMAOB MMMYHOEpMeHTHOro aHanusa (M®A),
MCNOMb3YLWNXCA B WMMYHOXMUMUM METOLOB [ANSA  KO/IMYECTBEHHOro onpejesieHus BUTENSI0reHuHa,
CVMHTE3MPOBAaHHOTO B MasbiXx 06pa3uax KpoBW WM MeyveHu, cobpaHHbIX OT OTAesIbHbIX 0cobei pbib.
O6pasybl Ana mndmepeHns VTG oTbupatoT y Tpex BWAOB: TYNOrosioBOro rosibsiHa (KpoBb), AJaHUO pepuo
(KpOBb UM rOMOreHaT) rosloBbI/XBOCTA U MeAaku SINOHCKOW (NeyeHb). Y Mepaku HabnwgaeTcs xopollas
Koppensaumsa mMexay KoHueHTpauuelr VTG. M3MepeHHOn B KpOBWM M nedveHn. Habopbl A1 M3MepeHus
BUTEN/IOTEHMHA LUMPOKO [AOCTYMHbI; TakMe Habopbl [O/MKHbI OblTb OCHOBaHbl Ha YTBEPXAEHHOM
BugocneunduyHom metogde ELISA.

3.4 BTOpuYHble MOMOBble MPU3HAKNW Y CcamuUOB pbl6 OTAENbHbIX BWAOB SABMSOTCA BMOJSIHE
pasnnunMbiMuK, OMpefenialTCA KO/IMYECTBEHHO W pearvpyloT Ha YPOBHU LMPKYIUPYIOLUNX SHOOTEHHbIX
aHApOreHoB, B C/yyae TO/ICTOrOMI0BOrO rofibsHA M Mefaku. HO He ANA faHMOo pepuo, He obnagaroLero
BTOPUYHBIMUN MOJIOBbIMU NPU3HAKaMU, KOTOPble BO3MOXHO U3MeEPUTb KOMYecTBEHHO. CaMku 06HapyxuBalT
CNocobHOCTb DOPMUPOBATL MYXCKUE BTOPMYHbIE MOMIOBbIE MPU3HAKK, KOrga OHW MOABEpPralTcsa AeilCTBUIO
aHOpPOreHHbIX BelecTs B BOfe. YMeHblleHWe BTOPUYHbLIX MOJIOBbIX MPU3HAKOB Yy CaMLOB crnegyet
WUHTEepNpeTUpoBaTb C OCTOPOXHOCTbIO U3-3a HWU3KON CTATUCTUYECKOl [OCTOBEPHOCTW, U OHU AOMKHbI ObiTh
NoATBEPXAEHbI 3KCMEPTHbIMU OLeHKamn 1 ybeanTenbHbIMK AokasatenbcTBamu. CyLecTBYOT OrpaHuyeHmns
K UCNOMb30BaHUI0 AaHNO pPepuo B 3TOM MPO6UT aHanuse, B CBA3M C OTCYTCTBMEM U3MEPUMbIX BTOPUYHBIX
MOJI0BbIX MPU3HAKOB, YyBCTBUTEbHbIX K AECTBUIO aL4pOreHOTOKCUYHbIX BELLeCTBaM.

3.5 Y TONCTOronoBOro rofibsiHa rMaBHbIM WHAMKATOPOM BO3AENCTBMA 3K30TEHHOTO aHAporeHa
SABNAETCS KOMIMYECTBO GpayHbiX OYropKoB, PacrnofiOXEHHbIX Ha MepefHeli yacTu rofioBbl CamMku. Y Megfaku
rNaBHbIM MapKepoM 3K30TEHHOT0 BO3AENCTBMA aHAPOreHoB ABMSETCH YMCI0 NanUINAPHbIX GYropkoB Y
camokK pblb.

4 MNpuvHUMN TecTa

4.1 B npobuT aHanun3e camubl 1 CaMKu pblb6 penpoAyKTUBHOIMO BO3pacTa NoABeprawnTcs BO3AENCTBUIO
COBMECTHO B TeCTOBbIX cocyfax. CocTosiHMe pasBefeHus nossonseT auddepeHunpoBaTh Kaxablii non. un
TakuMm 06pasom CBA3aTb pesynbTaTbl C AHa/IM30M  KaXKAON KOHEYHOW TOuKW, 4TO rapaHTMpyeT WX
YYBCTBUTESIBHOCTb K 3K30T€HHbIM XMMWYEeCKMM BellecTBaM. [10 3aBeplueHui0 TecTa MoJs1 NoATBepXaaeTcs
MakpOCKONMYeCckMM UCCefoBaHNeM roHag nocsie BCKPbITUS GPIOLLHON NOMOCTN HOXHULEAMU.

WccnepoBaHve HauvHalT € oT6opa pbl6. M3 MOro/sIoBbsl, KOTOPOE HaxoAWTCA B COCTOSIHUW
MKPOMETaHWNA: CTapble >KMBOTHble He [AO/DKHbl  UCMO/Mb30BaTbCA. liccnefoBaHue npoBoAuTCA C
MCNOMb30BaHWEM TpeX KOHLeHTpauuii BO3AelCTBUA XMMMUYECKOro BEeLecTBa, M/IIC «YUCTbIN» KOHTPO/b, U
KOHTpO/IbHasA nNpoba ¢ pacTBOpUTENEM, €C/IM 3TO HEO6X0AMMO. MIcnonb3yoT ABa NapasiefbHbIX UCTbITaHWSA
(kakgblli cocyf, COAEPXWUT NSATb CaMUOB W NATb CaMoK) AN1A Mefaku WM AaHWMO pepuo. Toraa Kak Ans
ronbsHa UCMONb3YT YeTbipe pennunkauun (Kaxablii cocyf, COAepXUT ABYX CaMLUOB W YeTbipeX CaMKOK).
OTOT NPUHLMN Y4uTbIBAEeT TeppuTopuasibHoe noBefeHne camLoB TYMoOrosioBOro rofibsiHa, coxpaHsas npu
9TOM [0CTaTO4YHYI TOYHOCTb aHanu3a. Bpems akcnosuuuum coctasnsieT 21 geHb, oT60p 06pasLoB TaKke
ocywecTBnsaeTcs Ha 21 feHb.

4.2 Ha 21 peHb Bce pbibbl NogsepralnTca aBTaHasuv. BTOpuUHbIe NOMOBblE MPU3HAKUM U3MEPSIOT Ha
TOJ/ICTOrO/I0BOM TOMbSIHE M Mejake; oToupatoT o6pasubl KpoBW AN OnpefeneHns BUTEeINIOreHnHa y AaHno
pepuo u rofibsiHa, anbTepHaTUBHO roN10Ba’XBOCT MOTYT 6bITb OTOOPAaHbI A1 onpefeneHnsa BUTENNOreHnHa y
[aHno pepuno; neveHb cobpupsatoT Ans aHanusa VTG y meaaku.

5 KpuTepuu goCTOBEPHOCTU TecTa

[nsi pe3ynbTaTtoB Tecta MOryT ObITb MPUMEHEHBI CriefytoLe YCoBus:

-CMEpTHOCTb B Bofe (WU pacTBopuTenie) He A0/DKHA NpPeBbicMTb 10 NPOLEHTOB HA MOMEHT
OKOHUYaHUsi nepvoja Bo3aeicTBuS;

-KOHLEHTpaLuMsi pacTBOPEHHOIO KUC/I0poAa A0/KHA COCTaB/sATh, No KpaiiHeil mepe. 60 NPoLEHTOB OT
KOHLIEHTPALMM HACbILLEHUS KUC/IOPOAOM BOAbI NpU TemMnepaTtype aKCNepuMeHTa;

-TemnepaTypa Bofbl He [o/XHA Konebatbesi 6onee, yem Ha + 1,5 BC Mexzy TECTOBbIMU COCyamMu B
no60ii MOMEHT NpoBefeHNs TecTa, U NoAAepXuBaThCcs B npedenax guanasoHa B 2 °C, onpefenieHHbIX s
TECTUPYEMBIX BUAOB;

-NoslyYeHHble [JaHHble [O/DKHbI AeMOHCTPUPOBAaTh, UTO KOHLEHTpaLuu TecTUpyemMoro BeliecTsa B
pacTBope noadepxuBaTcs B npefenax + 20 % oT cpeAHEB3BELLIEHHbIX 3HAUEHMWIA.
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6 OnwucaHue meToaa

6.1 O6opypoBaHue

CraHgapTHoe nabopaTtopHoe 06opyfoBaH/e, B YaCTHOCTU:

- Knucnopogomepsl U pH MeTpebl;

- 06opypoBaHve AN onpefeneHns XecTKoCcTU U LWeNoYHOCTU BOfbl;

- Hagnexalymin npnéop AN KOHTPO/A TemnepaTypbl, NPeAnoYTUTENIbHO HENPEPbIBHOTO AeliCTBUS;

- eMKOCTU, BbINOSIHEHHbIE U3 XUMUYECKM MHEPTHOrO MaTepuana v umerLne oobem
COOTBETCTBYIOLLMIA peKOMeHyeMoli 3arpy3ke 1 N0THOCTW 3aceneHuns;

- CBEXWI cybcTpart Ans TynorosioBoro rofibsiHa v ;JaHNo pepuo;

- BECbl COOTBETCTBYHOLLLErO Knacca ToyHocTu (+ 0.5 wr).

6.2 Boga

[nsa akcnepuMeHTa MOXeT uWcnofnb3oBaTbCA /bas Boga, koTtopas obecneuvmBaeT YCnoBus
[O/ITOBPEMEHHOTO BbIXMBaHUA M POCT TECTOBbLIX BMAOB. OHa AO/HKHA UMETb MOCTOSIHHbIE XapaKkTepUCTUKN B
TeyeHve nposBefeHus Tecta. pH BoAbl AO/MKHO ObiTb B Anana3oHe oT 6.5 go 8.5. HO BO Bpems TecTa 3TO
3HayeHue AO0/MKHO KonebatbecA B npefenax * 0.5. UYtobbl rapaHTUpoBaTb, YTO BOAA, Mcnofibyemas Ans
pa3baBneHnss, He OyfeT BAUATb Ha pe3ynbTaTbl 3KCNepumeHTa (Hanpumep, nyTem o6pas3oBaHus
KOMM/IEKCOB C TECTMPYyeMbIM BELLECTBOM), AO/MKHbI ObiTb B3ATbl NMPo6blI BOAbI AN aHanu3a. Heobxogumo
Kaxgble Tpu Mecsaua B pasbaBnsiolweli Boge N3MepsATb KOHLEHTpauMo Tshkenbix Metannos (Cu. Pb. Zn, Hg.
Cd. N u T.4.). OCHOBHbIX aHMOHOB U kaTnoHoB (Ca. Mr, Na. K, Cl. S04 u T1. 4.), nectmungos (obuiee
cofepxaHve octop u xnopopraHMyeckmx BeLLecTB), CofepxaHue o6Lero opraHM4yeckoro yriepoga u
CyX0ro octartka /15 Toro, 4To6bl UMEeTb YBEPEHHOCTb B TOM. YTO BOJa SIBNSETCA OTHOCUTE/IbHO MOCTOSIHHOM
no cBoemMy cocTaBy. Ecnu cylwecTByloT fokasaTenbCTBa TOro, YTO Ka4yecTBO BOfbl MOCTOSIHHO B TeyeHue
roga, onpegeneHns MoryT 6biTb MEHEe YacTbiMU (Hanpumep, Kaxgble WecTb MecsLles).

6.3 TecTOBble pacTBOpbI

6.3.1 TecToBble pacTBOpbl TPebyeMbIX KOHLUEHTpauuii rotoBATCs MNyTeM pa3baBieHWss OCHOBHOMO
pactBopa. OCHOBHOIi pacTBOp MOArOTaBAMBAETCA MyTeM PacTBOPEHUS HeOoOXOAUMbIX BeliecTB B BOAeE C
MCMNO/Ib30BAHNEM MeXaHW4Yeckux cpeacTs (Hanpumep, MarHWTHble WKW YNbTpasByKoBble Mewanku). Ans
nony4yeHns Heob6XoAMMOro KOHLEHTPUPOBAHHOIO pacTBOPa MOXHO MCMOMb30BaTb TabsuLbl pacTBOPUMOCTY.
Mcnonb3oBaHue pactBopuTeneil He pekomeHayetcs. OfHako, B C/Ay4yaB, €C/M 3TO HEO6XO0AVMMO, HYXHO
OTAe/IbHO MOCTaBWUTb KOHTPOJIbHYIO MPo6Yy C pacTBopuTesieM B TOW Xe CaMOW KOHLUEeHTpauuu, 4to u B
akcnepumeHTe. Bbl6op pacTBopuTens 6OygeT onpegeneH  XMMUYECKUMW  CBOCTBaMW  BeLLecTBa.
PekomeHgyemasa makcumasnbHaa KOHUeHTpauus pactsoputensa 100 mkn/n.

PekomeHayeTca MWHUMU3MPOBATL KOHLEHTPaLMIO pacTBopuTens Be3fe, [4e 370 TeXHUYEeCKn
BbIMO/THAMO (B 3@aBUCMMOCTM OT (DM3NKO-XMMUYECKMUX CBOMCTB TECTMPYEMOrO BELLECTBA).

6.3.2 MoxeT 6bITb MCMOMb30BaH AUHAMUYECKUIA (MPOTOYHBINA) TUM 3KCNepyMeHTa. Takoi TecT TpebyeT
YyCTaHOBKM CUCTEMbI HEMPEepbIBHOrO pacnpejenieHns n pasbasBneHns OCHOBHOTO pacTBopa TeCTUPYyeMoro
BellecTBa (Hanpvumep, A03aTOPHbIA HAacoc, NPONOPLUOHAsbHBIV pa3baBuTenb, cucTema pacTBoOpeHus), Ans
obecneyeHns paga KoOHUEHTpauuii B TecToBblX akBapuvymax. O6beMHble CKOPOCTM MNOTOKa OCHOBHbIX
pacTBopoB U pasbaBnsioLwein BoAbl AO/MKHbI NPOBEPATLCA PErynspHoO, NpPeArnoyTUTENbHO eXeAHEBHO, BO
Bpems TecTa U He JO/MKHbI MeHATLCA 6onee yem Ha 10 % B TeyeHne TecTa. HE06XOAMMO C OCTOPOXHOCTLIO
MCMOMb30BaTb HW3KOCOPTHbIE NMACTUKOBbIE TPYOGKM WM Apyrve maTepuasnbl, KOTOpble MOryT cofepxaTb
61oNorMyecky akTUBHble BellecTBa. Bbibupas maTepuan s nepekaynBaloleil cucteMbl, Heo6XoauMo
YyUMTbIBaTb BO3MOXHYIO afCcop6LMi0 UCMbITaTeIbHOTO BELLeCTBa Ha 3TOM Matepuare.

6.4 CogepxaHue pblb

6.4.1 MoponbiTHbIe Pbibbl AO/MKHbI GbiTb 0TOGpPaHbl M3 nabopaTopuii, NPeAnoYTUTENIbHO U3 OfHOM
nabopartopuu, KOTOpble akkMMaTu3MpoBaHbl B TEYEHWe, No KpaiHein mepe, ABYX HeAesb 40 TecTa npu Tex
Xe YCNoBuAX KayecTBa BOAbl U OCBELLEHUSA, KOTOPbIE UCNO/b3YIOTCA B 3KCnepumeHTe. BaxHo cobnwoaatb
HOPMY 3acefieHnsl B akBapuyMbl /15 KaXA0ro Buaa pblo.

6.4.2 Mocne 48-4yacoBOro nepuoga akknmMmarTmsauum perucTpupyroT CMepTHOCTb MO CneayrLwum
napametpam.

- 6onee yem 10 % cMepPTHOCTb BbIGOPKM Yepe3 CeMb [iHEN: NCKYalT U3 IKCNepUMeHTa BCHO rpynmny;

- CMepTHOCTb Mexay 5 % n 10 % BbIGOPKK; akkIMMaTn3aunsa B TeHeHNe CeEMU LONONHUTENbHbIX AHE;
ecnu 6onblie, Yem 5 % CMepPTHOCTb B TeYeHue JONOSTHUTENbHbIX CeMU JHEN; UCKTIYaloT U3 aKCneprMeHTa
BCIO rpynny;

- CMEPTHOCTb MeHblLUe 5 % BbIGOpKM Yepes ceMb AHEN; pblObl AONyCKaloTCA K TECTy.

6.4.3 PbIGbl He AO/MKHBI NONyYaTh IedeHne B cayyae 60/1e3HM BO BpeMs nepuofa akkimmartusaumu, B
nepuog nepeg akcnosuunein unm Bo Bpems Tecra.

6.5 MpegBapuTenbHas akcno3munsa n Bbl6op pbibd

6.5.1 PekomeHayeTcs HeAenbHbIVi Nepuog npegsapuTesibHON 3KCNo3nLmmn ¢ pbibkamu, NOMeLLeHHbIMK
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B €MKOCTV aHaforMyHble peanbHOMY TecTy. Pbl6 HE06X0AMMO XOpOLWO KOPMUTbL B TeyeHue nepuoga
akknumartmsaumm 1 akcnosvuun. [epuofd  3KCNo3vMuuM HayvHalT C oTbopa B3POC/bIX CeKCyaslbHO
AMMOpPMHLIX 0cobeli M3 NabopaToOpHON MOCTaBKM NOMIOBO3PENbLIX XUBOTHbLIX (Hanpumep, C BbIPaXEHHbIMU
BTOPUYHBIMW MOSIOBLIMW MPU3HAKaMK, 3aMeTHbIMU Yy TyrnOros1I0BOr0 rofibiHa W Mefaku), NpurogHbIMu 4Ns
passefeHuns. [lna opueHTupa (3T KPUTEPUM He MOryT paccMaTpumBaTbCs U30/IMPOBAHO OT (hakTUYeCKU
Habniofaemoro penpoaykTMBHOTO CTaTyca KOHKPETHbIX Ppbl6), Tymoronosbii rOMbAH A0/HKEH ObiTb
npuénusntensHo (20 + 2) HepenbHOro Bo3pacTta, NPV YC/0BUM, UTO pPbIOKM BbipaliuMBasiMcb Mpu
TemnepaType (25 + 2) “C B Te4yeHue BCeli NPOAO/MKUTENIbHOCTU XU3HU. AMNOHCKas Mefaka A0/KHA ObiTb B
Bo3pacTe npubnusutenbHo (16 + 2) Hegenb, cogepxaliasca npu (25+2)sC B TeuyeHue Bcel XM3HW. [aHno
pepuro foMKHbI 6bITb NPUBAN3NTENBHO B BO3pacTe (16 + 2) Hegenb Npu KynbTUBMpOBaHUM npu (26+ 2) eC.

6.6 KoHuenuua tecta

6.6.1 Tpv KOHUEHTpauum TECTUPYEMOro BellecTsa, OANH KOHTPOsb (BOA4A) U. ecnu HeobxoaMMo, OAVH
KOHTPO/Ib C WUCMOJIb3yeMbIM pacTBopuTesnieM. [laHHble MOryT 6biTb O6BEKTOM CTaATUCTUYECKOrO aHanunsa,
MO3BOJIAOLWEro OnpeAennTb CTaTUCTUYECKU 3HaYMMble pasnnunsa  Mexgy pesyfnbTatamy KOHTPONA 1
akcnepmmMeHTa. CtaTuctuyeckas obpaboTka nosesHa ANa yCTaHOBAEHUSA APYTUX BO3MOXHbIX AO/ITOCPOYHbIX
HeraTuBHbIX 3(pHeKTOB (Hanpumep, BbhXUBaHWe, pasBuTue, pocT 1 BOCMPOM3BOACTBO) BELLECTBA.

6.6.2 Ons paHno n mMepakm Ha 21 fgeHb 3KCMeprMeHTa B 3KCNepMMEHTasIbHbIX Tpynnax Kaxaon
TecTMpyemolil KOHUeHTpauuu (NATb caMuoB WM MATb CaMOK B KaXAONW W3 ABYX MNOBTOPHOCTEN) U B
KOHTpone(ax) 6epyT Npobbl Ha BWMIOTEHWH, W BTOPWYHbIE MOJIOBbIE MPU3HAKKU, TAe 3TO NpuMeHumo. [ns
TYMNOrosIoBOro rofibsiHa Ha 21 AeHb 3KCno3uuumM camuoB 1M CaMoK (4Ba caMua M YeTbipe CaMKu B KaXAon 13
yeTblpex pennvkauuii), u B KOHTpone(sx) 6epyT npobbl ANA U3MEpPEeHUs BUTENNIOTEHWHA. U MPOBEPKU
BTOPWYHBIX NOI0BbIX NPU3HAKOB.

6.6.3 BbI6Op TECTOBbIX KOHLEHTpauui

6.6.3.1 [lnA aTOro Tecta camoil BbICOKON TeCTUpyeMoli KOHUEeHTpauuel fo/mkHa 6biTb MakCMMasibHO
ponyckaemas KoHueHTpauusa (MAK). ycTaHOBNEeHHas B Xofe npeABapuTesibHOTO aKCNepuMeHTa uimn Apyrux
[aHHbIX TOKCMYHOCTWU, MW ee MPUHUMAKT paBHoW 10 Mr/n. wan onpefenslT, UCXOAS U3 MakCUMabHOM
pacTBOPMMOCTV B BOfe, BbloUpas camyt HU3KYH0 kKoHueHTpauuo. MAK onpefensioT Kak camyio BbICOKYHO
TEeCTOBYIO KOHLEHTpauuio BellecTsa, koTopas npuBoauT K MeHee, yem 10 % cmepTHOCTU. Vcnonb3oBaHue
3TOro noAxoga npegnonaraeT, 4TO CyWeCTBYIOT 3MNUPUYECKUEe JaHHble M0 OCTPOA unu Apyrow
TOKCUMYHOCTW, MO KOTOPbIM MOXeT 6biTb oueHeHa MAK. OueHka MK MoxeT 6biTb HETOYHOW W 06bIYHO
TpebyeT HEKOTOPOro 06CYyXAeHUS.

6.6.3.2 TpebytoTca TpW TECTOBbIE KOHLIEHTpaUWM C MOCTOSHHLIM (PaKkTopoMm, He npesbiwatowmm 10. 1
KOHTpO/b 6e3 BellectBa (B C/ydyae Heo6XOAMMOCTU, W KPOME TOrO KOHTPOJSIb C pacTBopuUTesiem).
PekomeHgyeTcs gnana3oH akTopos pasbasneHns mexagy 3,2 n 10.

7 Tlpouenypa

7.1 Bolbop v B3BeWBAHNE 3KCNEPUMEHTAlbHbIX Pbl6

BaxHO MWHMMU3MpoOBaTb pas3bpoc B Bece pblbbl B Havyane Tecta. COOTBETCTBYIOLWMWIA AnanasoH
pasmepoB pas3NyHbIX BUAOB, PEKOMEHAYeMbIX A5 TecTa, npuBedeH B npunoxeHun A. [lna Bceli napTum
pbl6 MCnonb3yeMblX B TecTe, AManasoH BECOB OTAE/IbHO A1 caMUOB M CaMOK [OJ/IKEH HaxoAuTbCs Mo
BO3MOXHOCTU B npegenax 20 % oOT cpeAHeapudmeTnyeckoro Beca pbibbl OAHOTO W TOrO Xe nona.
PexkomeHgyeTcsa B3BeCUTb MOABLIGOPKM B napTuv pblb6 AN OLEHKM CpefHero Beca nepef Hayasiom
3KCnepumMeHTa.

7.2 YCnoBus 3KCNOHMPOBaHUA

7.2.1 TIpoAONXKUTENbHOCTb

MpojomxutenbHocTb Tecta - 21 feHb nocne nepuoga npefBapuTesibHOW  3KCNO3MLWK.
PekomeHzyemblii nepuog npeaBapuTebHOW 3KCNO3nLUN-04Ha Heaens.

7.2.2 KopmneHue

7.2.2.1 Pbl6 HeobxogMMO KOPMUTb COOTBETCTBYHOLMM KOPMOM B O6bemax [OCTaTOYHbIX A1
nogaepxaHvsa cusnyeckoin opmbl. Heobxoanmo cobnoaatb OCTOPOXHOCTb, YTOObI M3bexaTb pocTa
MUKPOOPraHn3MoB 1 MOMYTHEHWUS BOAbl. PekoMeHayeTca exeAHEeBHY Mopuuio pasgenntb Ha ABe Unu Tpu
paBHbIX YacTW AN MHOTOKPATHOTO KOPMJIEHWS B CYTKW, pPasfenss Kaxaoe KopmieHue, No kpaiHein mepe,
TPex4yacoBbIM NPOMEXYTKOM. KOpM MOXHO faBaTb OAHOV 6GO/MbLIOV nopuueli BO BPeEMS BbIXOAHbIX AHEN.
KopmnieHne Heo6xoAnmo npekpaTnTb 3a 12 yacoB 40 Havyana BblOOPKU/BCKPLITUSA XUBOTHbIX.

7.2.2.2 Muwa pbibbl foMKHa OblTb MPOBEPEHA Ha Hanuune 3arpAasHALWMX NPUMeCcei, Takux Kak
X/l0popraHnyeckme nectuunabl. nonnymMKInyeckmne apomarunuyeckne yrneBsoAopoabl (MAY),
nonuxnopvpoBaHHble 6udeHnnbl (MXB). KopMm c BbICOKUM YpOBHEM (OMTO3CTPOreHOB, KOTOPbIA MOXEeT
nocTaBuTb MOA Yrpo3y TOYHOCTb aHasv3a, Kak W3BECTHble aHTaroHUCTbl 3cTporeHa (Hanpumep. 17[3
3CTPaAMOos) HeLOMYCTUM.
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7.2.2.3 HecbepeHHas nuiia v hekanum Ao/mMKHbl yAanaTbCA U3 TECTOBbIX €MKOCTEN, No KpaiHeii
Mepe, ABa pasa B Hejesnto, Hanpumep, C NOMOLLbIO TLWaTebHOW OYMCTKM AHA C NOMOLL b0 cutoHa.

7.2.3 CBeT 1 Temnepartypa

doTonepuog 1 Temnepartypa BoAbl AO/DKHbI COOTBETCTBOBATbL TPE60BaHUSAM COAEPXaHUS BUAOB.

7.3 YactoTa aHanMTUUYECKNX U3MepeHuii

7.3.1 [lo Hayana nepuoga 3Kcno3unuun AosxHa GbiTb MPOBEpeHa cucTteMa BHeceHusi BelyecTBa. Bce
HeobxoauMble aHanMTUYeckne MeToAbl AO/KHbI OblTb MPOBEAEHbI, BKOYas MHopMaLMio 0 CTabunbHOCTH
BellecTBa, B TecTupyemoil cpese. Bo Bpemsi TecTa KOHLEHTpauuo TeCTUPYEMOro BelLecTBa onpefensT
yepe3 paBHble NPOMEXYTKM MO CreAylluM napamMeTpaM: o6beMHble CKOPOCTM NOTOKa pacTBOpUTENs W
OCHOBHOrO pacTsopa M3y4yaemoro BelecTBa. V3amepeHus ocywecTBASOT N0 BO3MOXHOCTU eXefHEeBHO, HO
pexe uyem ABa pasa B Hefesno, OHW He OO0/DKHbl M3MeHATbCA 6onee, yem Ha 10 % B TeyeHue TecTa.
PekomeHgyeTca n3mepuTb (hakTUYecKne KOHLeHTpauuu BellecTBa BCeX cocyfjax B Havane Tecta U B
eXxeHefleNlbHbIX MHTepBanax nocse 3Toro.

7.3.2 PekomeHayeTcs 060CHOBbIBaTb pe3ynbTaTbl Ha W3MEpPEeHHbIX KOHUeHTpauusax. Ecnm
KOHLieHTpaLmMsa TeCTOBOroO BellecTBa B pacTBope Oblnia yA0BNETBOPUTENLHO MogdepxaHa B npegenax +20
% OT HOMMWHasIbHOIM KOHLUEHTpauun B TeYEHMEe BCEro TecTa, TO pe3y/sbTaTbl MOryT ObiTb MPUBSA3aHbl UK K
HOMWHANBHON KOHLEHTPaLUKU, AN K U3MEPEHHbLIM 3HAYEHUSM.

7.3.3 Tlpn HeobxoAMMOCTU 06pasubl AO0MXKHbI ObiTb OTUNLTPOBAHLI (Hanpumep, € MNOMOLbIO
unbTpa c pasvepamu nop 0.45 MkM) wnu oTueHTpudyrmpoBaHbl. LleHTpudyrupoBaHme sBnsetcs
npegnoyTuTesnibHbIM.  Ecnn  TecTupyemoe BeLeCTBO He ajcopoupyeT Ha uabTpbl, uabTpauus
npvemnema.

7.3.4 Bo Bpemsa TecTa pacTBOPEHHbI kucnopod, Temnepartypa u pH cpefbl A0/MKHbI U3MEPSTLCA BO
BCEX TECTOBbIX cocydax, Mo KpaliHeli mepe, pa3 B Hefesno. O6LWaAs XECTKOCTb W LWENOYHOCTb AO/DKHbI
M3MepATbCA B OJHOM COCyfAe C camoOli BbICOKOW KOHLeHTpauuel pas B Hegento. Temnepartypa AO/HKHA
NpoBEPATLCA HEMNpepbLIBHO, MO KpaliHeil Mepe, B OA4HOM TECTOBOM COCYAe.

7.4 HabnwgeHus

Pan obwyux 6uonoruyeckux peakuuii  (BbDKMBaHWE, Hanpumep) W LeneBblX TecTOB (YPOBHW
BWTE//IOTEHMHA. HanpuMep), OLEHUBAKTCS B XOA4E WM MO OKOHYaHUM TecTa. Ko/nmyecTBEHHbIi KOHTPO/ib
NA0AOBUTOCTU MOXHO, NpW HEO6XOAUMOCTW, MNPOBOAUTL €XeAHEBHO. W3mepeHus © OueHku 3TuX
6uomMapkepoB, U UX NOIE3HOCTb, ONKUCLIBAIOTCA ganee B JaHHOM PYKOBOACTBE.

7.4.1 BblIXnBaemocCTb

Pbi6KM AO/MKHBI 06CNefoBaTbCs exefHEeBHO BO BpPEMs TeCTOBOro nepuoja U CMepTHOCTb B 3TOT
nepvog AO/HKHA perucTpupoBaTbes. MepTBble pbIGKM AO/MKHbI YAANATLCA Kak MOXHO ckopee. 3aMeHsiTb
MepTBbIX PbIGOK B KOHTPO/SIE UMM B TECTOBbIX COCyAax Henb3s. [on pbib. koTopble TMOHYT BO Bpems TecTa,
[OJIKeH ObITb ONpeAesieH MakpoCKONMYECKOW OLeHKO roHas,

7.4.2 TloBeAeHNe N BHELLHWUI BUA,

74.2.1 Nlob6oe OTKNOHEHME B NOBEAEHMN (OTHOCMTENbHO KOHTPO/IS) AO/KHO ObiTb OTMEYEHO: 3TO
MOXEeT OblTb NPOSBNEHMEM O0O6LLEel TOKCUYHOCTW, BKIOYAs TUNEPBEHTUIALUIO, HECKOOPAWHUPOBAHHOE
nnaeBaHue, NOTEepl paBHOBECWS, HEMOABWKHOCTb WM aTUNU4YHOe KopMmsieHue. CrnefyeT Takke OoTMevaTb
nobble BHeWHWe aHomanuu (Hanpumep, KpoBOTeuyeHuwe, Wu3MeHeHue useTta). CnegyeT nposBAATb
OCTOPOXHOCTb NPV UHTEpRpeTauun 3TUX MPU3HAKOB TOKCMYHOCTM, Tak Kak OHU He SABMAIOTCH HaLeXHbIMU
cBUAEeTeNbLCTBaMM 6GMOMapKepOB O MOTEHUMaSIbHOM BO3AENCTBMM HA 3HAOKPUHHYKD cucTemy. 3Tu
HabnaeHNs MOryT Takke NpefoCTaBUTb KauyeCTBEHHYH WHOpMauMio MOoMIe3Hyl ANS MaHWpoBaHUs
OyayLmnx 3KCMeprMeHTOB Ha pbibkax. Hanpumep, TeppuTopuanbHYld arpeccMBHOCTb CaMLUOB WK
MacKy/IMHM3aUM camMoOK Yy TOJICTOrO/IOBOrO TOflbsiHA MOJ BO3AEWCTBMEM aHAPOreHOB. XapakTepHoe
noBejeHNe [aHVWO BbIMETbIBATb WKPY C MEPBbIMW JlydaMu COJIHLA MOXET MEHSTbCS Noj BO3AelCTBMEM
3CTPOreHOB WU aHTUaHAPOreHoB.

7A.2.2 HabnopeHusa 3a KauyeCTBEHHbIMU U3MEHEHVUSAMU B MOBEAEHUN PbIGOK BaXKHbl TaK Xe U npu
0T60pe aKCneprMeHTaNIbHbIX XMUBOTHbIX. HEKOTOpble akTUBHbIEe AN 3HAOKPUHHON CUCTEMbI BellecTsa MoryT
HEMEA/IEHHO TMOBMUSATL Ha Cclefyloume 0COBEHHOCTM MOBefeHVs TYMOoro/sIoBOro rosibsiHa:  okKpacka
(ocBeTnieHVe NV NOTEMHEHVE), PABHOMEPHOCTb OKpacku (Hannune BepTUKasibHbIX Nosoc) u hopmMa Tena (B
paiioHe ronoBbl U rpyaun). NMoaToMy HabNAEHNA 3a (PUINYECKUM NOSIBAIEHUEM PbIObl AO/MKHBI NPOBOANTLCSA
B TEYEHVe BCero Tecta BM/OTb 40 €ro 3aBepLUEHUs.

7.4.3 OBTaHa3na pbibbI

Ha 21 peHb, TO ecTb Npu 3aBEpPLUEHUN IKCMO3UL UK, PbIOKM LO/KHbI ObiTb MOABEPrHYThHI 3BTAHA3UN C
NnoMoLLbl0 pacTBopa TpukamHa (TpukamHa MeTaHcynbdgoHaTt, Metacain. MS 222 (CAS 886-86-2) B
KOHUeHTpauun ot 100 go 500 wmr/n, 6ydhepusoBaHHoro ¢ 300 mr/n NaHCO03 (CAS 144-55-8).
npefHa3Ha4YeHHOro AN CHWKEHUS pa3fpaxeHus CM3ncToli 060/104ky; 3aTemM cobupatloT KPoBb U TKaHb ANS
onpefeneHns BUTENIOTEHUHA.
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7.4.4 HabnwaeHue 3a BTOPUYHbIMUW NOSTIOBLIMU MpPU3HAKaMu

HekoTopble 3HAOKPWHHbIE HAPYLUEHWS MOryT BAUSATb HA BTOPMYHbIE NOJSIOBbIE MPU3HAaKM (KOMYECTBO
6payHbIX BYropkoB y camLi0B TynorosioBOro rosibsiHa, nanunnspHole 6yropkn y camuos Mefakun). Hekotopble
BellecTBa MOryT TakKKe BbI3blBaTb aHOMasibHble MPOAB/IEHUA BTOPWUYHBLIX MOJSIOBLIX MNPU3HAKOB
npeacTasuTeneii 4pyroro nosa; HanpuMep, aHTaroHUCTbl PeLenTopoB aHApOreHa, Takue Kak TPeHBGO0/I0H.
MeTUITECTOCTEPOH U AUTMAPOTECTOCTEPOH, MOTYT MPUBECTU K PasBUTUIO Yy CAMOK TYMOrosIoBOro rosibsiHa
6payHbIX OYropkoB WAWM MOSABAEHUIO MaNWAMAPHBLIX MOAOC y caMOK Megaku. Takke 6blfl0 OTMEYeHO, YTo
aHTaroHUCTbl pPeLenTopoB 3CTPOreHa MOryT MPUBECTU K YMEHbLUEHUIO Yyncia 6payHbix 6Yropkos n pasmepa
3aTbI/IOYHOV MOAYLWKN y B3POC/bIX camuoB. Takne Mopdonornyeckne HabnwaeHus MoryT npefocTtaBuTb
NOMEe3HYD KAYeCTBEHHYD W  KOJIMYECTBEHHYD MHOPMaUMI0O NpU  NNAHUPOBaHUM  AanbHenLwmnx
nccnegoBanuii. Uncno n pasmep 6payHbix GYropkoB y rofibstHa 1 nanuanspHble 6Yropkn y megaku MoryT
6bITb ONpefeneHbl KONMYECTBEHHO HEMOCPEACTBEHHO B XOAE 3KCMNEeprVMeHTa Uav no3fHee B COXpPaHeHHbIX
obpasuax.

7.4.5 ButennoreHuH (VTG)

7.45.1 KpoBb co6upalT M3 XBOCTOBOW apTepuu/BeHbl KanunnsipHoW TPybOukoi cC renapuvHoM C
MOMOLLbIO MUKPO remaTtokpuTa Wiy Whnpuuem € NMoMoLLbio NyHKUUM cepaua. B 3aBucmumocTu oT pasmepa
pbIGKN cobrpaeMble 06beMbI KPOBM KonebnTea oT 5 Ao 60 Mkn Ansa ronbsiHa v ot 5 go 15 Mk gnsa gaHvo.
Mnasmy oTAENsAT OT KPOBU LEEHTPUMYrpoBaHmemM ¥ XpaHaT ¢ UHrMbutopamu npoteasbl npy muHyc 80 5C
00 aHanusa Ha VTG. ¥ megaku Ana aHa/m3a UCMosib3yeTcs NeyeHb, Y AaHN0 Takke MOXeT UCMO0/Ib30BaThCA
Kak MCTOYHMK TKaHW ANA aHanusa BUTENOreHuHa roMoreHar rosiosblYxsocTa. W3mepenne VTG [0MKHO
NPOBOAUTLCA MO YTBEPXAEHHOMY romosiornyeckomy metogy ELISA ¢ mcnosib30BaHMEM TOMOOTMYECKUX
cTaHAapToB U aHTuTen VTG. PekoMeHAyeTcs WCNosb30BaTb METOA, CMOCOGHbI 06HapyxuTb VTG B
nnasme Ha ypOBHE HEeCKOSIbKUX HF/MA nnas3mbl(HI/MA TkaHu), KOTOpbIA SBNseTcA (DOHOBLIM YPOBHEM A/1A
WHTaKTHbIX CamL0B pbl6.

7.4.5.2 KoHTponb kayectBa aHanm3a VTG pgocTturaetcsas € MNOMOLWb CTaHAapTHbIX Habopos
XMMWKaTOB U Ay6simpoBaHvem aHanmsa. Ans kaxgoro metoga ELISA cTpouTtca matpuua adpcpekta (acpchekt
pasbaBnieHusi Npo6bl) AN onpefenieHnss MMHUManbHOro doaktopa pasbasneHus. Kaxgas nnactuHa ELISA,
ucnonblyemana pana avanusa VTG, foskHa BKIYaTb Crefyloline KOHTPO/ibHble 06pasupbl; LecTb
CTaHAAPTHbIX  Ka/IMOPOBOYHLIX PaCcTBOPOB, OXBaTblBAOLWMUX OXMAAEMbI  AMana3oH  KOHLEeHTpaumi
BUTE/NNIOTEHUHA, W OAMH XOMOCTOW OMbIT, NpPOaHaNM3UPOBaHHbLI B [ABYX MNOBTOPHOCTAX. CTeneHb
norNoLWeHnsa cBeTa B XOJIOCTbIX Npobax A0/MKHa COCTaBUTb MeHblwe 5 % MakcumanbHOW abcopbuun
cTaHAapTHOro kannbpoBOYHOro pacTteopa. [lo/KHbl OblTb MNpoaHanM3npoBaHbl ABe MpPobbl  Kaxaoro
TMNOBOro pasbasneHus. B cnyvae pasbpoca Mexzy MOBTOpHOCTAMM 6oniee uvem Ha 20 % aHanus
NoBTOPAIOT. n

7.4.5.3 KoapcpuumeHT koppensumn (R ) gna kannbpoBOUYHbIX KPUBBLIX AO/MKEH 6biTb 60nblie 0.99.
Bbicokas cTeneHb koppensauuy HegocTaToyHa, 415 TOro 4To6bl rapaHTMpoBaTh afekBaTHOe npejckasaHue
KOHLeHTpaLumn BO BCeX AnanasoHax. B fononHeHne K Hannumio oCTaTouyHO BbICOKOIN KOppenauum 3HavyeHuii
KanIMB6pOBOYHOW KPUBOI K KOHLEHTPaLMM Kax4oro ctaHjapta BblYUCAAIOT KPMBYIO CTaHAAPTHbBIX pacTBOPOB,
KoTOopas fo/mKHa HaxoauTbes Mexay 70 % un 120 % oT ee HOMUHANbLHOM KOHUEeHTpauuu. Ecnn HoMrHanbHas
KOHLeHTpaLuua pacnonoxeHa faneko OT /IMHUKM perpeccun KannbpoBOYHOro rpadmka (Hanpumep, npu
60/1€ee HM3KMX KOHLEHTpaumsx), 3TO MOXeT MPUBECTU K HEOOXOAMMOCTN pas3buTb KanMbpOoBOYHYIO KPUBYIO B
HW3KOM W BbICOKOM AManasoHax Wan K UCMOSIb30BaHWI0 HeNMHERHON Mogenu, Y4Tobbl UMeTb BO3MOXHOCTb
ncnonb3oBaTh NOMyYeHHble pesynbTaTbl abcopbuun. Ecnu Kpusas pasbuta, kaxibli ee CermMeHT [O/DKeH

nMmetb R > 0.99.

7.45.4 Tpegen o6HapyxeHuss (LOD) o603HayaeTcs kak KOHLUEHTpauus  HauMeHbLUero
aHaUMTU4YecKoro cTaHgapTta, npegen KonuuectseHHoro onpegeneHuns (LOQ) NOHUMAKOT Kak HaMMEHbLUYHO
KOHLLEHTPaLMI0 HaVMEHbLUEr0 CTaHAapTa, YMHOXEHHYIO Ha camblii HU3KNIA dhakTop pa3baBneHus.

7.4.5.5 B OeHb BbINO/IHEHUS aHanM3a Ha BWUTE/JIOTEHVH. MPOBOAAT aHanvM3 yCWIEeHHOro obpasua
CTaHAapTHOro pacteopa. Tak Xe CUCTEMATMUYECKM CBEPSIOT OTHOLUEHUS MEeXAY OXWAAEMON N U3MepeHHol
KOHL,eHTpaumeli, BbINOSIHEHHON B TOT Xe AeHb.

8 PesynbTtar n otuer

8.1 OueHKa 0TBETOB 6HMOMAapPKEPOB C MOMOLLbLIO AncnepcnoHHoro aHanmsa (ANOVA)

Yto6bl maeHTUdMLUMpOBaTh MOTEHUMaNbHOe BO3AeNCTBMe BellecTBa Ha 3HAOKPUHHYIO CUCTEMY,
CpaBHMBAIOT pe3yfibTaTbl OMbITHOW W KOHTPOILHOW rPynn, C MOMOLLbI AMCNEPCUOHHOTO aHanm3a (ANOVA).
Ecnn ucnonb3yetca KOHTPONb, Cofepxalyuii pacTBOpUTENb, COOTBETCTBYIOLWMIA CTAaTUCTUYECKUA TecT
JO/MKeH OblTb BbINO/HEH MeXfy KOHTPO/JieM C BOJOV W KOHTPOMIEM C pacTBOpUTENEeM [71A KaXAoro
Habnogaemoro adpgekTa.
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Bce gaHHble, CBSA3aHHblE GMOMNOrMYECKOl peakuuei, 4O/MKHbI GbiTb MPOaHaIM3MPOBaHbl 1 NpYBeAEHbI
B NpMBA3Ke K nosy. Ecnv runotesa He NpoBepPSATCS C NOMOLLbI0 NapameTpuyecknx MeTofoe-neHopMasbHoe
pacnpegeneHue (Hanpumep, TecT Lanupo-Bunka (Shapiro-Wilk) wnn reTeporeHHas paucnepcus (Tect
Bapneta (Bartlett) wnm Tect JleBeHa (Levene), pgo/mkHa ObiTb  paccMOTpeHa  BO3MOXHOCTb
TpaHchopmupoBaTb faHHble ANA roMoreHusauuy aucnepcun o sbinosiHeHus ANOVA. unu BapuaHT gns
BbINO/IHEHNSI B3BELLEHHOro aHanu3a. TecT [JaHHeTTa (Dunnett) (napameTpuuyeckuil) Ha MHOrokpaTHble
nonapHble cpaBHeHUss uan aHanus MaHHa-YutHu (Mann-Whitney) (HenapameTpuyeckuii) ¢ perynimpoBaHmem
BoHtheppoHn (Bonferroni), moxeT ucnonb3oBaTbCA AN HEMOHOTOHHOTO OTHOLIEHWA A03a-oTBeT. [pyrue
cTatucTuyeckne TecTbl Takke MOryT Mcnonb3oBatbca (Hanpumep, TecT Jonckheere-Terpstra wnu Tect
Williams), ecnu oTHolweHWe A03a-0TBET ABMAETCA NPUOAN3UTENBHO MOHOTOHHBIM.

8.2 OTtyeT 06 uccnegoBaHumn

OT4eT 06 nccnefoBaHUM AOMKEH BKOYATb:

8.2.1 YcTaHOBOYHbIE flaHHbIE:

- CTeneHb NOArOTOB/IEHHOCTN NepcoHana K NpoBefeHunio TecTa;

- Kaxgasa nabopatopus [0/KHA NPOAEMOHCTPMPOBATL CBOK KOMNETEHTHOCTb, BK/IOYas Hanuuve
Heob6X04MMbIX peaxkTBOB.

8.2.2 TecTupyemoe BeLLeCTBO:

- XapaKkTepuCcTVKv TECTUPYEMOTO BELLEeCTBa;

- hm3nyeckasn npupoaa v COOTBETCTBYIOLME (DU3NKO-XMMUYECKE CBOCTBA,

- MeTo/ ¥ YyacTtoTa MoAroTOBKM TECTOBbIX KOHLEHTpaLuii;

- MHhopMauua 0 cTabubHOCTM 1 CMOCOBHOCTU K Pa3foXeHNo MUKPOOPraHu3Mamu.

8.2.3 PacTtBopuTens:

- uccnegosaHne pacTeoputens (NpupoAa, Ncnosb3yemble KOHLeHTpaumn);

- 060CcHOBaHMe Bbibopa pacTBopuTens (KpoMe BOfbl).

8.2.4 MNofonbITHbIE XUBOTHbIE:

- BUABl M MECTO pa3BefeHus;

- NOCTaBLUVK 1 060pyAOBaHNe, MPUMEHSEMOE MPY AOCTaBKE;

- BO3pacT pbibbl B Ha4ane Tecta u penpoayKTUBHBINA CTaTyc;

- AeTanu npoueaypbl akkMMaTu3aumm XUBOTHBIX;

- BEC TeNna pbl6oK B Havase 3Kcnosnumumn (HaumHas ¢ npefsaputenbHOro Bolbopa pblbok).

8.2.5 Ycnosusa npoBefeHusa TecTa:

- UCMONb3yeMblii MeToA, (TN 3KCNePUMEHTA, CTEMEHb Harpy3ku, M0THOCTb 3acefeHus 1 T.4.);

- MeTo/ MOAroTOBKM OCHOBHbIX PACTBOPOB U UX PaCX0p;

- HOMUHaJ/IbHblEe TecToBble KOHLIeHTpauuu, exeHefleslbHOe nsmepeHue KOHLeHTpauuii
3KCMepUMeHTasIbHbIX PacTBOPOB PEakTUBOB U MCNO/Ib3YEMble aHaNIMTUYECKME METOAbI, CpefHEB3BELIEHHbIE
3HaYeHns 1 cpeAHeKBafpaTuyHble OTK/IOHEHWA B TECTOBbIX COCYAax, W JaHHble AeMOHCTpupYoLme, YTo
N3MepEeHUsT COOTHOCATCH C UCTUHHBIMU KOHLEHTpaunsaMmn TeECTUPYEMOrO BELLLECTBa,;

- ocobeHHOCTN pasbasnfAlwein Boabl (BkNuas pH. XecTKoCTb, LWEeNOYHOCTb, TemnepaTypy,
KOHLeHTpaL Mo pacTBOPEHHOIO KMCM0pPOoAa, YPOBHM OCTATOYHOrO X/0pa, O6LMIA OpraHuyYeckuii yriepog,
CYXOil 0CTaTokK 1 Ntobble Apyrue caenaHHble n3MepeHus);

- KayecTBO BOAbl B TeCTOBbIX akBapuymax: pH, >XecTKoCTb, Temnepatypa W KOHLUEHTpauus
pacTBOPEHHOrO K1C/10poaa,;

- noapobHas uWHdOPMauus OTHOCWUTENbHO KOPMAEeHWs (Hanmpumep, TN Kopma(oB), WCTOYHUK,
BblJaHHOE KO/IMYeCTBO KOpMa M YyacToTa KOPMEHMWS, UCCNeAoBaHNs O HaMMyMn 3arpsasHaoLWmX npuMecei,
€cnu AOCTYNHbI (HanpyuMep, XxnopopraHnyeckue nectuungbl MXB6).

8.2.6 Pe3ynbTaTthl:

-[oKa3aTenbCTBO, YTO KOHTPO/Ib COOTBETCTBYET NPUMEHAEMbIM KPUTEPUAM TecTa:

- AaHHble N0 CMEPTHOCTM 419 KaXKA0W KOHLEHTpaLMM U KOHTPONS;

-CMNOMb30BaHHbIe CTaTUCTUYECKMe MeToAMKM, 06paboTka AaHHbIX W 06bSCHEHME MPUMEHEHHbIX
METOAMK;

-AaHHble N0 6GMONOrMYECKUM MAaKPOCKONUYECKUM HabMloAeHNAM, BKIYas BTOPWYHbIE MOMOBblE
npu3HaKku, NJ040BUTOCTb U BUTENIOTEHWH;

-pe3ynbTaTtbl aHanM3a AaHHbIX-NpeanoYTUTeIbHO B TabnnyHol 1 rpadmueckoii dhopme;

-yactoTa /6bIX HEOoObIYHbIX peakuuil pbIGOK W NOObIX BUAUMBIX 3AEKTOB, BbI3BAHHbIX
TecTMpyeMbIM BELLECTBOM.

8.3 PyKOBOACTBO MO UHTepnpeTauun n NPUHATUN pe3yNbTaToB TECTUPOBaHUA

8.3.1 B aTOoM pasgene aHanusMpyloTca napameTpbl, KOTOpble He06X04MMO YyuuTbiBaTb
UHTepnpeTauun pe3ynbTaToB TeCTMPOBaHWA B OTHOLIEHUM PasINyHbIX U3MepseMbix 3 eKToB.
PesynbTaTbl HEOOXOAMMO WHTEpPNpeTMpoBaTb C OCTOPOXHOCTbIO, KOrja KaxeTcs, 4To uccnegyemoe
BeLecTBO SIBNAETCH MNPUUYMHON NOABNEHUS MPU3HAKOB TOKCMYHOCTM WM BAMSET Ha o6Liee CoCcTosiHue
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93KCNEePUMEHTASIbHBIX XXUBOTHbIX.

8.3.2 B xoae npepBapuTeNIbHOTO TecTa MO ONpefeneHnto KOHUEeHTpauun, Ass Toro, 4tobbl MOXHO
ObI/I0 HAAEXHO WHTEepnpeTMpoBaTb [AaHHble, cfnegyeT 06paTuTb BHWMaHWE Ha TO. 4YTO6bl He 6bln
npeBbIlUeHbl MaKCMMasibHO MepeHOCHMble KOHLEHTpauui. BaxHO MpUMEHATb MO MeHblleli Mepe OfHYy
KOHLIEHTpaLMio, KOTopasi He BbI3blBAET KakMX-IM60 NPU3HAKOB TOKCUYHOCTU. CUMNTOMbI 3a60/1€BaHUs 1
NPU3HaKN TOKCMYHOCTW aHa/IM3NPYITCA M BKIOYATCA B NOAPOGHLIA 0TYeT. Hanpumep, BO3MOXHO, YTO Ha
obpasoBaHve VTG y caMOK MOryT Takke MOBAWATb 06LWas TOKCMYHOCTb W HE3H[OKPUHHbIE TOKCM4YecKue
BO3AEWCTBNSA, HanpuMep, renatoTOKCMYHOTb. WHTepnpeTaums MonyyeHHbIX 3PEKTOB MOXET ObITb
[ONOoNHEeHa APYrMMUN YPOBHAMM 3arpsi3HEHUI, KOTOPbIe He CBSA3aHbl C CUCTEMHOW TOKCUYHOCTbIO.

8.3.3 ECTb Heckonbko acrnekroB, KOTOpble HEOb6X0AMMO paccMoTpeTb A/1A MNPUHATUSA pe3ynbTaTos
TeCcToB. YpoBHM VTG B KOHTPOJIbHbIX rpynnax camLuOB W CaMOK AO/KHbl OTNYaTbCA NPUMEPHO Ha Tpu
nopsiika y TynorosioBoro rosibsiHa v AaHuno. 1 Ha OAWH NOPSA0K Y Mefaku. MpumepHblli Agnanas3oH 3HauyeHui,
C KOTOPbIMW CTa/IKUBAKTCHA B KOHTPOJIbHBLIX rpynnax, AOCTYNHbl B OTYeTax MPOBEpPKM TOUYHOCTWU. Bbicokne
3HaveHnsa VTG y KOHTPOJIbHbIX CaML0B MOFyT NOCTaBWTb NOJA Yrpo3y TOYHOCTb aHasn3a 1 ero CnocobHoCTb
06HapYXUTb cnabblX aHTaroHUCTOB acTporeHa. Huskne 3HavyeHns VTG y caMOK KOHTPOAA MOryT noctaBuTb
nof yrpo3sy 4yBCTBUTENLHOCTb aHanmM3a W €ero CrnocobHOCTb OOHapPYXWUTb WHIMOGUTOPbLI apomMaTasbl U
aHTaroHNCToB acTporeHa. lccnegoBaHusi No MpoBepke TOYHOCTM MPOBOAWMAUCL ANS Leneil HanucaHus
pyKoBoACTBa.

8.3.4 Ecnn nabopatopus He BbINOMHAAA paHee 3TOT aHaivM3 WM 6blM AONYyLWeHbl 3HaYuMble
n3MeHeHus (Hanpumep, Buga pblb WK NOCTaBLLMKA), XenaTenbHo, YTobbl Obl/1I0 NPOBEAEHO UccnefoBaHne
TexHuyeckoli KomneTeHuun. PekoMeHAyeTCcs UCMOMb30BaTb BeLlecTBa, OXBaTbiBaloWue aAuanasoH
BO3AENCTBUA WAN BAMAIOWMX HA HEKOTOpble W3MepsieMble MNapaMeTpbl BO Bpemsi Tecta. Kaxpgol
nabopatopun pekomeHAyeTcsi paspabaTbiBaTb CBOH COOCTBEHHYH 6a3y AaHHbIX MO KOHTPO/IbHLIM caMuam
M camkKaMm, 1 genatb TeCTbl C MOMOXKUTENbHbIM KOHTPOSIEM A/19 3CTPOreHHOW akTMBHOCTU (Hampumep. 173-
acTpaguona Ha ypoBHe 100 Hr/n unu gpyrum M3BeCTHbIM CnabbiM aroHMCTaM), Bbi3blBAKOLWMM yBENNYEHNE
VTG y camuO0B, MOMOXWUTE/IbHOTO KOHTPONS AN UHIMbMpoBaHWs apomartasbl (Hanpumep, agpo3on u
npoxnopa3 npu 300 wMr/n). Bbi3blBaOWMA cHMKEHNE VTG caMOK U NOMOXWUTENbHbIA KOHTPONbL ANA
aHApOreHHol akTMBHOCTU (173-TpeH60onoHa B fo3e 5 mr/ n1), B pesynbTate UHAYKLUN BTOPUYHbIX MOOBbIX
NPW3HaKoB y CamoOK TynorosioBOro ronibsiHa u Mefaku. Bce aTn faHHble MOXHO CPaBHUTb C UMELWMMUCA
[aHHbIMV MO NPOBEpPKe MccnenoBaHunii s obecneyeHns KOMNETEHTHOCTM nabopaTopum.

8.3.5 V3mepeHus BUTeNNIOTeHNHA [OJ/DKHbI CUUMTATBCA MNOJTOXUTENbHBIMU, €CNN eCTb CTaTUCTUYeCKU
3Haummoe ysenuuyeHve VTG y camuoB (p < 0,05). nam ctaTUCTMYECKN 3HAUYMMOE CHUXEHMEe y camok (p <
0,05) no kpaliHeli Mepe, Npy CamMbiX BbICOKMX KOHLLEHTPaUMAX MO CPaBHEHUIO C KOHTPOJbHOW rpynnoi npu
OTCYTCTBMM MpPU3HaKOB 0OLleli TOKCMYHOCTM. T[lofIoXMTEeNbHbIA pe3ynbTar fJanee noATBepxaaeTcs
[eMoHcTpauvein 6ruonornyecky BeposATHOW 3aBUCMMOCTU MexXAy A030/ U JUHAMUYECKON XapakTepuCTUKOIA.
YMeHblUeHWe BWUTE/IJIOTEHMHA MOXEeT He Bcerga WMeTb 3HAOKPUHHOTO MPOUCXOXAEHUA; O[HAaKo
NONOXWTENbHbIA  pe3ynbTaT  AO/KEH  WHTEPNPeTMpOBaThCsA, Kak  [0Ka3aTeNbCTBO  3HAOKPUHHOW
[eATeNbHOCTH in Vivo, 1 06bIYHO SABNSIETCA NOBOAOM A5 AallbHENLNX nccnefoBaHuii.
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YcnoBus aKcnepumeHTa 015 onpeaesieHns BO3AeNCTBUS Ha SHA0KPUHHYHO
cucTemy pbi6

Ta6nuuya Al
1 PacmeT aHbCBUAbI

2 Twun TecTta
3 Temnepartypa Bogpl
4 OcselleHne

5 VIHTEHCUBHOCTb
ocBeLeHnsa
6 doTtonepuos

7 Hopma 3arpysku

8 EMKOCTb akBapuyma
9 O6bem cocyga
pacTeopeHus

10 BogobmeH

11 Bo3pacT TecTupyembIX
opraHu3sMoB

12 MpuMepHsbIi X1BOI BeC
0)

13 Konnuectso ocobeii B
TecTOBOM cocyne

14 KosinuecTtso
pennukawmii

15 KonnyecTBO TECTOBbIX
cocynoB

16 KonuuecTtBo ocobeii Ha
KOHLeHTpauuio

17 Pexum KopmneHus

18 Aspauusa

19 Pasbaengauasi Boga

20 Mepwuopg npe-
3KCno3numn

TynoronoBblii ronbsH
(Pimephales promelas)
NPOTOYHbIN

251 £ 2)C
®ryopecLeHTHbIE Tamnbl
(uMpokoro cnekTpa
10-20 mEVM2/s,

16 4. OBelleHne. 8
4yacoB TeMHOTa
<5rHan

10 N MUHUMYM

8 N MUHUMYM

LLIEeCTUKpaTHbIi
(MUHUMYM)
Cm. 6.5.1

Camku: 1.5 + 20%
Camubl: 2.5 + 20%
6 (2 camua. 4 camkm)

= 3 (N1K0C KOHTPOJIb)
4 MUHUMYM

16 B3pOC/bIX CAMOK 1 8
camuoB (4 camku n 2
camMua B Kaxaom
nosTope)

XXusaa nnun
3aMOpOoXeHHas
aptemunsa 2. 3 pasa B
AeHb (ad libitum),
[OCTYNHbIN
KOMMepPYeCK1in Kopm
UNN X coveTaHne

He ponyckaTb nageHuns
KOHLeHTpauun
Kucnopoga meHee 60%
KOHUeHTpauum
HacblILWeHns

Yncrasa Noeg¥HOOHaABoAa

WUTH BoAA
UrMaenoapceaHss
BaJprpceoaHas

7 pHew

Mepaka (Oryzias
latipes)

NPOTOYHbIN

25-C ¢ 2“C
diyopecLieHTHa 1aMnbl
(wupokoro cnekTpa
10-20 ME/M2/S.

12-16 4 ocBelleHune.
12-8 yacoB TemMHOTa
<5rHan

2 N MUHUMYM

1,5 n MUHUMYM

NATUKPATHBIN
(MUHUMYM)
Cm. 65.1

Camku: 0.35 ¢ 20%
Camubl: 0,35 + 20%
10 (5 camuoB, 5 camok)

= 3 (NNC KOHTPOSIb)
4 MUHUMYM

10 B3pOCNbIX CAMOK 1
10 camuoB (5 camku n
5 camua B Kaxgom
nosTope)

XXuBaa wnun
3aMOpOXeHHas
aptemuns 2, 3 pasa B
AeHb (ad libitum),
[OCTYMHbIN
KOMMepYecKunii Kopm
UNN UX coyeTaHne

He gonyckatb nageHus
KOHLleHTpauuu
Kucnopoga meHee 60%
KOHLleHTpauuu
HacbILLEeHnA

Ycras noseporocTTasn Boga
W1 BOCCTaK0&/1IeHHas BoAa
mwinaexnogposrkas

BO/OMNPOBOaHas

7 pHen

[JaHvo (Danio rerio)

NPOTOYHbIN

26 "C = 2“C
PryopecUeHTHbIe naMnbl
(wmpokoro cnekTpa
10-20 pE/M2/s,

12-164 ocBeljeHme.
12-8 yacoB TeMHOTa
<5rHan

5 1 MUHUMYM

4 N1 MUHUMYM

NATUKPATHBIA
(MUHUMYM)
Cm. 6.5.1

Cawmku: 0.65 = 20%
Camubl: 0.65 + 20%
10 (5 camyos. 5
camok)

= 3 (NNt0C KOHTPO/Ib)

4 MUHUMYM

10 B3pOCNbIX CAMOK 1
10 camuos (5 camku n
5 camua B Kaxaom
noBTOpE)

Xusaa nnu
3aMOpOoXeHHas
aptemua 2. 3 pasa B
AeHb (ad libitum),
[OCTYNHbIN
KOMMepPUEeCKUiA Kopm
UIn Ux coveTaHune
He ponyckatb
nageHus
KOHLeHTpauum
Kucrnopofa meHee
60% KoHLeHTpaummn
HacblILLeHnA

YucTass noeepcHoCTHaA
BOJA WM
BOCCTaH3esiexast Bofa
wmgp3rppcea»Has
BOfoNpoBoges
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OKoHyaHue Tabnuuybl A. 1

21 Buonoruyeckune
Mapkepbl

22Kputepun
[IOCTOBEPHOCTMN TecTa

10

* BbDKbBAEMACTb

- noeefeHve

- BTOPUYHbIE MOJI0BbIE
NpU3HaKu

- VTG

PacTBopeHHbIii
Kmcnopog,

r 60% ot

HacblILLeHns npu
Temnepatype (25 + 2)
°C: 90% BbIXNBaeMoCTb
pbI6 B KOHTpPOSE:
n3MeHeHue
KOHLeHTpauum
TecTupyemoro
BellecTsa B Havase un
KOHLIe 3KCMepUMeHTa He
6onee 20 %

- BBDKMBAEMOCTb

- noBefeHvie

- BTOPWYHbIE NOJI0BbIE
nNpU3HaKkn

- VTG

PacTBOpeHHbI
kucnopog r 60 % ot
HacbILLeHns

npu Temneparype (24
+2) °C; 90%
BbKMBAEMOCTb pbl6 B
KOHTpO/ie; U3MeHeHve
KOHLeHTpaumm
TecTupyemoro
BellecTBa B Havyane un
KOHLIe aKcnepumeHTa
He 6onee 20 %

- BbXBAEMOCTb
- nosejeHune
VTG

PacTBOpeHHbIl
kucnopoga r 60 % ot
HacbILWeHns

npu Temneparype (26
+ 2) °C; 90%
BbIXXNBAEMOCTb pblb B
KOHTpOne; U3MeHeHne
KOHLleHTpauum
TECTMPYEMOTO
BellecTa B Havasne u
KOHLLe aKCMepuMeHTa
He 6onee 20 %



Mpunoxexne B
(pekomeHgyemoe)

FOCT 32429-2013

HekoTopble napameTpbl pas6basnsioeil Bogbl

Tabnuua B.1
BelecTtso
B3BelleHHble BelyecTBa
061Kt opraHnyeckunii yrnepog,
VioH ammoHuna
OcTaTouHbIl X/10p
O6wme hochopopraHnyeckme necTuLUabl
O6uune xnopopraHuyeckne necTuuuabl, NIKC MONXTIOPUPOBAHHbIE
6udeHnbl
O6LWuii opraHMyeckunii xnop

KoHueHTpauus
<20 mr/n

<2 mr/n

<1 ™mKr/n

<10 mkr/n

<50 Hr/n

<50 Hr/n

<25 Hr/n
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Mpunoxenne C
(pekomeHgyemoe)

HepecToBblii cy6ecTpaT Ans AaHno pepuo

HepecToBasa nnacTuHa: naacTuHa U3 UHCTPYMeHTaslbHO cTekna, Hanpumep 22x15x5.5 cm (4 X w x
B), MOKPbITbI CETKOW M3 HepxagetoLlel ctanu (pasmep syeiikn 2 mM). OCHOBa peLueTky Ao/HKHa
HaxoAMNTbCA HWXKE Kpast NNacTUHbI.

PucyHok C.1

HepecToBbIli cybcTpatr go/mkeH ObiTb YCTaHOBNEH Ha peletke. OH [JO/MKHO [AO/KEH [AasaTb
BO3MOXHOCTb pbl6kaM nepemewatbcs. Hanpumep, 3TO MOryT OblTb WCKYCCTBEHHblE aKBapuymHble
pacTeHusi, cAenaHHble W3 3e/eHOro naacTuka, KoTopble noaxoAAaT nydywe Bcero (NB: HYXHO M3yuuTb
BO3MOXHYI aAcopbuuio TecTMpyeMoro BellecTBa K MaacTuky). VICKyCCTBEHHble pacTeHus AO/KHbl 6biTb
BbIMbITbl B Tensjoli BOAe B TeYeHWe BPEMEHM [OCTATOYHOrO ANS TOro, 4YTOo6bl rapaHTUpoBaTb
HEBO3MOXHOCTb BHECEHUA B akBapuyM [pYrux 3arpsAsHALWMX BeLlecTB. Vcnonb3oBaHue CTeKNSAHHbIX
MaTepnanoB A0/HKHO rapaHTMpoBaTb HEBO3MOXHOCTb NOJIyYEeHUA paH pbl6aMVI N He A0/DKHO CTEeCHATb UX
SHEPrnyHble ABMKEHNS.

PaccTosHne mexay nnacTUHOMW W CTEeHKaMy akBapuyma He [O0/DKHO npesblwartb 3 CM, 4TOObI
nsbexarb HepecTa BHe MAacTWHbI. Vkpa, BbIMEYEHHas Ha NaacTWHy, NPOBa/MBaeTCA CKBO3b peLueTky U
JoMmkHa 6bITb 0TOOpaHa B TedeHne oT 45 o 60 MUHYT nocne Havyana ocselleHuns. MNpo3payHble UKPUHKA He
npunnunakwT N MOryTt ObITb N1ErKO nogcynTaHbl C UCNO/b30BaHNEM TpaHCBepca/ibHOro cBeTa. ,U.I'IH nATN caMOK
B akBapvyme 4MCNO OT/IOXKEHHbIX WKPMHOK MOXHO CUMTaTb HU3KMM, €C/IM KOSIMYECTBO MKPbl MeHee uau
paBHO 20 B AeHb, cpegHee KonmyecTBO A0 100 n 6onblwe 100 MKPUHOK B A€Hb OLEHMBAIOT, KakK BbICOKYIO
NNoAOBUTOCTb. HepecToByld nNNacTuHy yAansawT, COOpPaHHble WKPUHKM W HEepPecTOBYH NNACTUHY
nepemMeLLaloT B TECTOBYI0 €MKOCTb MO BO3MOXHOCTU BEYEPOM WM PaHHUM YTpoM. MOBTOpHas yCTaHOBKa
NAacTuHbl J0/MKHa OblTb OCYyLLEeCTBNIeHA B TeyeHuWe yaca, B MPOTMBHOM Crlyyae HepecToBblii cy6cTpar
BbI30BET UHAMBUAYA/IbHOE CnapuBaHue 1 HepecT B HEOObIYHOe Bpems. Ecnn Heob6xoamma 6onee no3gHAs
yCTaHOBKa HEpPecTOBOW NNACTUHbI, 3TO AO/HKHO ObITb CAE/aHO He MeHee, Yem Yyepe3 9 yacoB nocne Havana
ocBelleHnsa. Tak N034HO HepecT He ocyllecTBNseTcs.
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MpunoxeHne D
(pekomeHgyemoe)

HepeCTOBbIVI cyﬁchaT ANA TYynorosaoBoOro rosibaHa

[Be wnu Tpy HepecToBbIX MNACTWHbI W3 NAacTMaccbl/kepamuku/cTekna Wan U3 HepxaseloLiei
cTanu, NoMeLalT B KaxXAbli TECTOBbIA akBapuym (Hanpumep, Kycok nonykpyrsioro 80 MM BOLOCTOYHOrO
xenoba panvHHoi 130 mMm) (cMm. pucyHok D.1). CyulecTByeT [oKa3aTeNbCTBO TOro, 4YTo B KauyecTBe
HepecToBOro cybcrpara MOXeT ObiTb ucnosib3oBaHa nnatvHa m3 MBX wnn kepamukn (Thorpe u gpyruve,
2007).

PucyHok D.1
OcHoBa KOHCTPYKLUKU npegHa3HayeHa Ans cbopa vKpbl, KOTopas He npukienBaeTcs K NOBEPXHOCTU
nnacTuHbl 1 NagaeTt Ha AHO, rAe UKPUHKM HernocpeAcTBEHHO pacnonaratotcs. Becb cybecTpaT BbiMaynBaloT B
TeyeHne He MeHee 12 yacoB nepef MCrosib30BaHNEM.
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Mpunoxexne E
(cnpaBoyHoe)

OueHka BTOPUYHbLIX NOMNOBbLIX MPU3HAKOB Y TynorosioBoro ronbsaHa Aand OGHapy)KeHVIFI HEKOTOpPbIX
BelleCTB aKTUBHbIX NO OTHOLWEHUNIO K 3HAOKpVIHHOI7I cncrteme

E.1 KpaTkuit 0630p

MoTeHuManbHO BaXHbIMK MpU3HaKaMy (U3NYECKOro COCTOSHMSA Yy B3POC/bIX 0cobeli TynorosioBoro
rofbsHa Npv NpoBefeHWV UCCnefoBaHnii 3HAOKPUHHBIX HapyLeHWin ABASKTCA: UBEeT (CBET/bIA/TEMHbI),
PVCYHOK OKpacku (MpucyTCTBME WM OTCYTCTBME BEPTMKasIbHbIX nonoc), opma Tena (roNI0BHOW W rpyaHoi
oTAenbl, yBennyeHne 6proLlka) v cneunanbHble BTOPUYHbIE NOMOBbIE NPU3HaKM (YMCNO 1 pa3mep GpayHbIx
6yropkoB, pasmMep CMMHHON NOAYLIKM ¥ Aueknaga).

BpauHble Oyropks pacnofioxeHbl Ha ronoBe (CMMHHAsA MOAylKa) NOM0BO3PEeNbIX CaMLuoB
TYNnorosioBoro rosibiHa “ 06bIYHO PacnofioKeHbl 6unarepasbHo KM cummeTpuyHo (Jensen u ap. 2001).
CaMKn 1 10BEHUbHbIE 0cObM 060X MOM0B BYropkos He nmetoT (Jensen u ap. 2001). Camubl MOryT UMETb
[0 BOCbMM GYropkoB BOKpYrT rnas u Bo3ne Hosgpei (Jensen u ap. 2001). Camoe 605nblUOe KONYECTBO U
camble 6onblIMe MO pa3mepy GYropkum pacnosioxeHbl B fBe napasfesibHble VHUNA HWXe HO3Apei 1 Bbile
pTa. ¥ MHOrux pbli6 ecTb rpynnbl 6GYropkoB MOA HWXHEN 4eniocTbio; BO3/le pTa B OCHOBHOM HaxoAaTcs
e/IHNYHbIe Napbl, B TO BPEMS KakK OPIOLLKO MOXET HacuuTbiBaTb A0 YeTbipex 6yropkos. dakTnyeckoe yncno
6yropkos pegko npesbiwaeT 30 (06bI4HO, OoT 18 g0 28: Jensen u gp. 2001). Byropku B OCHOBHOM WMeOT
ofvHakoBylo (hOpMy, O6bIYHO OKpYr/ible, C BbICOTON, NPUOGAN3UTENBHO paBHON paguycy. BoabWKHCTBO
penpoayKTUBHO akTUBHbIX CAMLIOB MOTYT UMETb CU/IbHO YBE/WYEHHble 6Yropku, COCTOSLME U3 HECKOMTbKUX
C/IMBLLMXCS B OAVH.

HekoTopble TuMbl BO3AENCTBYIOWMUX HA 3SHAOKPWHHYIO CUCTEMY XUMWKATOB MOryT BbI3BaTb
aHOMasiIbHOe PacnosioXeHne BTOPUYHbIX MOMIOBbIX OCOOGEHHOCTEN K MPOTMBOMOMIOXHOMY MOAY; Hanpumep,
aHToraHuCTbl peLenTopa aHiporeHa, Takoi kak 17p - MeTunTecTocTepoH wunu 17 p -TpewbosioH, MoryT
BbI3BaTb Pa3BuTME GpayHbIX GYropKoB Yy XeHCckux ocobeii ronbsaHa (Smith 1974; Ankley n gp. 2001; 2003), B
TO BPeMs Kak aHTaroHUCTbl peLenTopa 3CTporeHa MOryT MPUBECTM K YMEHbLUEHWI0 yucna win pasmepa
6payHbIx 6yropkos y camuos (Miles-Richardson u gp. 1999; Harries n gp. 2000).

Hwxe pgaHo onucaHue uccrnefoBaHus GpayHblix GYropkoB Y TymnmorosoBOro rofibsiHa, OCHOBaHHbIX Ha
npoueaypax, UcnosibayeMbiX B aMepuKaHCKO nabopatopun Ynpas/eHUs no oxpaHe OKpyxawlei cpepbl
(USEPA) B flynyTe. MuHHecoTa. HekoTopble npoAaykTbl w/unu o6opyAoBaHue MOryT ObiTb 3amelleHbl Ha
conocTaBuMble AOCTYMNHbIE MaTepuansbl.

VccnepoBaHna nydle BCero MNPoOBOAMTb, UCMOMb3ys YNy C MNOACBETKOW wAW  BGUHOKYNAPHBINA
MuKpockon ¢ noacseTkol (3X). Pbi6a Haxo4MTCs B AopcasibHOM MOMIOXEHUW TOMI0BOW K MccnefoBatento.

a) Pacnonoxute pbibky B Masoi yawke lMeTpu (Hanpvmep. 100 MM B AnameTpe) Ha GOKY XBOCTOM
Bnepes. HacTtpoiite Bugonckatens AN naeHTUdukaumm 6yropkoB. OCTOPOXHO U MeLIEHHO NepeBepHUTe
pblby C opHoro 6o0ka Ha QApyroit, uTobbl uaeHTUdUUMpoBaTb o6nactu 6yropkoB. [locuutaiite u
Kknaccuduunpyiite 6yropku.

b) [MoBTOpUTE MCCNefOBaHUe Ha BEHTPasIbHOW 3afHeli MOBEPXHOCTU Tena pbibbl, NOBEPHYB Pbiby Ha
CMWHY XBOCTOM Briepe B valuke Metpm

c) HabnopeHus fLoMkHbl 6biTb NPOBEAEHBI B TEYEHUE 2 MUHYT 419 KaXA0W PbiObl.

E.2. MopgcueT n knaccudukauma 6yropkos

LLlecTb onpefeneHHbIX o6nactein fO0MKHbI 6biTb MAEHTU(ULMPOBaHbI AN OLEHKN Hanuuus 6yropkos
M UX pa3BUTUS y B3pOC/bIX 0co6ei TynoronoBoro ronbsiHa. Paspabotana Tabnuua A.l Ana KapTupoBaHus
pacnonoxeHnsa n konmyecTsa 6yropkos (CM. npunoxeHue A). Uncno 6yropkoB pervcTpupyeTcs, u nx pasmep
KONIMYECTBEHHO OLleHMBaeTCA Kak; ¢ 0-oTcyTcTBME , 1-Hanuume . 2-yBe/IMYEHHbIN 1 3—SBHO BbIPaXKEeHHbIN
ONA KaxKaoro opraHmama (puc. E.1).
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PucyHok E.1

Knacc 0-oTtcytcTBMe Bcex OyropkoB. Knacc 1-6yropku npucyTCTBYHOT, UAEHTUULMPYIOTCA Kak
6yropku, y KOTOpbIX OfHAa BeplMHa, a BbicCOTa MNPUMEPHO paBHa WupuHe (aAnameTpy). Knacc 2-
yBeNnMYeHHble BGYropku, TKaHb KOTOPbIX BHELUHE HanoMuHaeT 3Be3f0u4Ky, 06bl4HO 6ofbliero Avamerpa u
UMeloT KaHaBKW 1an 60po3fbl, NosBNAWMecs U3 LeHTpa. Bbicota 6yropkos yacto 6osee upperynspHa,
MOXeT ObITb HECKO/IbKO CKpyr/ieHa. Knacc 3-6yropku BblpaxeHHble, 06bIY4HO BECbMA KPYMHbIE U OKPYr/ble ¢
MeHee BblpaXeHHOI CTPYKTYpoi. DT BYropku, MHOrga cavBalTcs BMecTe M 06pasyloT eguHylo Maccy Ha
NPOTAXEHUN OLHON NN Heckonbknx obnactein (B, C u D. cm. E.3). LiBeT 1 dhopMa nofo6HbI knaccy 2. HO
4acTo MeHee BblpaxeHbl. VIcnonb3oBaHye 3TO CUCTEMbI OLEHKM faeT obLiee KonmyecTBo 6yropkos < 50. Y
HOpPMasIbHOro camua B KOHTPOsie KonnyecTBo 6yropkos oT 18 go 20 (Jensen un gp. 2001).

HekoTopble pbibbl MOTYT UMeTb 60/ibllee KONMYECTBO GYropkos, T.K. MaTpuua (CM. npunoxeHue A)
He BK/oYaeT HeKOTOopble 30Hbl. Ecnu 3To npousoLio, cnegyet caenarb AOMNOMHUTENBHYIO OLEHKY Hanpaso
1N HaneBo OT o6aacTu nogcyeta. MaTpuua He 06s3aTefibHO A0/HKHA ObITb CUMMETPUYHO. [pyras meToanka
ONA KapTMpoBaHusa OGYropKoB, KOTOpble COefMHEHbl MOMapHO WM BEPTUKaNbHO BAO/b JIMHUW pTa. morna
NpuBECTUN K ABONHOMY y4eTy 6yropkos, T.e. NOACYETY ABYX CAVBLUNXCA GYrOpKOB KakK OAVH.

E.3. 30HbI KapTupoBaHuna:

A-Byropku pacnosioxeHHble BOKPYr rna3. PacrnonoxeHbl C AOpcasibHON N0 BEHTpasibHYI 4acTb
BOKPYT BHELUHEW rpaHuubl rnas. O6bIYHO OHM MHOTOUMC/IEHHbI Y B3POC/IbIX CAMLOB KOHTPONA 1 OTCYTCTBYIOT
y CaMOK KOHTPO/sA, Kak npaswusio, napHbl (04Ha BO3/e KaXAoro rnasa) Win UMeKTCs B efUHUYHBIX
KONMYecTBax, y camok, NOABEPrHYTbIX AeACTBUIO aHAPOreHoB.

B - BYyropku pacnonoxeHbl HENOCPeACTBEHHO Mexay HO3Apel (CEHCOpPHbI kKaHan). B Hopme
napHble y caML0B KOHTPOSA, CU/IbHO Pa3BuTbl {iBE YBENNYEHHbIX UKW TPU AABHBIX). OTCYTCTBYIOT Y CaMOK
KOHTPO/IA, HO MHOTA BCTPEYATCA Y CaMOK NOABEPrHYThbIX AeACTBUIO aHAPOreHoB.

C - byropku, pacnosioxXeHHble HENOCPeCTBEHHO Nepes HO3ApAMY napasiesibHo pTy. O6bIYHO
YBEJIMYEHbI WM BblPaXeHbl Y B3POC/IbIX CaMLIOB KOHTPONA. MPUCYTCTBYIOT UK YBE/IMYEHbI Y MEHEE
pasBUTbIX CaMLOB WU Y CaMOK, MOABEPTHYTLIX AECTBUIO aHAPOreHOB.

D-Byropku, pacnonoxeHHble napannesnbHo NnHUN pta. O6bIYHO OLEHUBAIOTCA KaK «pas3BuUTbie» Y
camLuoB KOHTpons. OTCYTCTBYIOT Yy CaMOK KOHTPO/ISi, HO MMEKTCS y MOABEPrHYTbIX AEWCTBUIO aHAporeHa
CaMOK.

E-Byropku, pacnonoXeHHble Ha HUMXXHEeW YenioCcTn Kak NpaBuio MasieHbkne 1 napHble. VI3MeHumnBbl y
caML0B KOHTPONSA UM 3KCNEPUMEHTA 1 3KCMOHMPOBAaHHbIX CaMOK.

F-Byropku, pacnosoxeHHble nof 30Hoi E. O6bIYHO ManeHbkne v napHble. MpucyTCTBYIOT y CaML,0B
KOHTPONSI 1 NOABEPrHYThIX AENCTBUIO aHAPOreHa caMkax.
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MpunoxeHune F
(cnpaBoyHoe)

MaTpuua kaptorpaduposaHus 6yropkos
Lindpposasa knaccudpukayms

1- Hanuune

Xl
Xl

Xl

Xl

Xl
Xl

MaeHTndmkaunoHHbIn No
fata 2 - yBeJINYeHHble
O6wwnii cueTt 3 - BbIpaXeHHble
A | Xl XI | Xl
B | Xl Xl | XI
C Xl Xl Xl Xl Xl X Xl Xl
D Xl Xl Xl X X Xl Xl Xl
E Xl X
F Xl X X 11
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Mpunoxenne G
(CnpaBouHoe)

OueHka BTOPUYHbBIX MNOTOBbLIX MPU3HAKOB Yy Meadakn Ans 06Hapy)KeHVIF| onpefeneHHbIX
BellecTB, BO3,D,eVICTByPOLLLMX Ha 3HAOKPWUHHY CUCTEMY

ManunnspHblie 6yropkn’ ABASOTCA BTOPMUYHLIMWU NOMOBLIMK Npu3Hakamu Megakm (Oryzias latipos).

* ManunnsapHble 6yropkn 06bIYHO NOSBASAIOTCA TOMBbKO Y B3POC/IbIX CAMLOB M PACMOIOXEHbI Mexay
BTOPbIM U CeAbMbIM WAN BOCbMbIM JlydaMu aHasibHOro nnasHuka (pucyHok G.1 u G.2). OyeHb pefKko OHu
MOTyT NOSBNATLCSA Ha NepBOM siyye nnasHuka. CTaHgapTHas npouegypa (CIM) no3sonseT nsmepaTb 6yropku
Ha nepBoOM flyye nnaBHMKa (4ncno nyyei cuntaeTcs B aToil ClM oT xBOCTA):

G.1 Mocne wucceyeHns nedeHn (NpunoxeHue E) Tywky nomewawT B KOHUMYECKYH TyoOy,
cogepxatyyto npuonusutensHo 10 mn 10 %-Horo HeWTpanbHoro 6ydepusoBaHHOrO BOAHOTO pacTBopa
dopmanbaernaa (Bepx ronosbl, HA3 XBocTa). Ecnn roHaga cukcmposaHa B Apyrom pactsope kpome 10 %-
HOro HelTpanbHoro 6ydeprM3oBaHHOrO BOAHOrO pacTBopa dopmanbaernsa, caenainte ¢ NOMOLLbI0 GpUTBbI
nonepeyHblii paspes yepes TYLKYy MexAay 0651acTbio aHasIbHOro pebpa U 3a4HUM NPOXOAOM, CTapasch He
3afeTb roHoMmopbl M roHagbl (pucyHok G.3). Pa3smecTuTe rO/I0BHYH 4acTb Tena pbibbl B huKcupytowem
pacTBope A/ COXpPaHeHWs roHadbl, W XBOCTOBYI 4acTb Tena pbldbl B 10 %-HOM HeWTpanbHOM
6yhepn3oBaHHOM BOAHOM pacTeope chopMasibAernia kak onmcaHo Bbille.

G.2 Mocne pasmelweHns Tena pbidbl B 10 %-HOM HeilTpanbHOM 6ycepn3oBaHHOM BOAHOM
pactBope chopmanbaernga, yxsatute o6nacTb No3aAy aHasbHOroO MNaBHVWKA MWHLETOM W COrHWTe ee
npuénn3nTenbHo Ha 30 CekyHA, YTOObl OTKPbITb aHasbHbI/i MAaBHUK. B3AB aHaNbHbI NAABHWUK NUHLETOM,
OCTOPOXHO yXBaTUTe HECKONbKO Nlyyeid NnaBHUKa, YTo6bl He NOBpeANTb NanuAIsapHbie 6Yropku.

G.3 MNopepxaB aHasbHbIN NAABHUK OTKPbITbIM NPUGAN3NTENLbHO 30 CeKyH[, coXpaHuTe Teno pbibbl B
10 %-Hom Oychepu3oBaHHOM pacTBope opmanbiernja npyv KOMHATHOW TemnepaTtype A0 U3MepeHus
nanunnspHbIX 6yropkos (M3mMepeHne [O/MKHO 6biTb MPOBEAEHO MO UCTeYEeHNN 24 4acos).

M3mepeHue:

1) Mocne dwukcaumm Tena pbibbl B 10%-HOM pacTBope hopmanbiernga B TedeHue 24 4acos,
BblHbTE TYLIKY PblObl M3 KOHWYECKOW Tybbl u yaanute cdopmanbierng Ha uabTpoBasnbHol Gymare (Mim
6YyMaXKHOM MOSIOTEHLIE).

2) MomecTtute pbIby Ha GPIOLIKO. 3aTeM akKypaTHO yAanuTe aHaslbHbIl MAaBHUK, UCMOMb3YS Masble
HOXHULbI pacceyeHus (NMpeanoyTUTENbHO yaansaiiTe aHasbHbli NAaBHWK C HEBGOMBLUMM  KOJIMYECTBOM
3HpoCcKeNneTa).

3) YxBaTuTe 3afHI00 4YacTb OTAENEHHOro aHas/lbHOro MJaBHWKA MWHLETOM W NOMecTuTe ero Ha
CTEK/IAHHYI0O MNACTUHY C HECKONbKMMW KanasMu BOfAbl. 3aTeM MNOKPbITb aHaslbHoe pebpo MNOKPOBHbLIM
CTEKNOM, CTapasCb He pacceyb nanuaispHblie GyropkM BO BpPems 3axBaTblBaHUS @Ha/IbHOTO MaBHUKA
NMUHLETOM.

4) TopcuuTaiiTe KOMMYECTBO C/MBLUMXCA NanuispHbIX OYyropkoB, WCMOMb3ysA CYETYUK ANA
6uonornyeckoro  Mukpockona  (MWKPOCKON  MPSMOrO  CBeTa WM MHBEPTUPOBAHHBIA  MUKPOCKON).
ManunnspHblie 6Yropky yumTbiBalOTCA, Korga dopmauuy GYropkoB 3ameTHbl Ha 3afHel 4acTu MAaCTUHKW.
3apernctpupyitite B paboyem XXypHasie KO/M4ecTBO C/AMBLUMXCA ManuaasapHbIX GYropkoB B Kaxom fyye
nnaBHUKa (Hanpumep, nep.blit yd - 0, BTOpOW Nyy - 10. TpeTuid nyy - 12, n 1.4.). 1 3aTem paccumTaite
CyMMy C nomoupto Tabnuubl Excel ans kaxgoi uvHamBuayanbHoli pblbkn. B cnyyae HeobxogumocT,
caenaiTe gpoTorpadumio aHa/bHOro NJaBHMKA U NoAcUYUTalTe YMCAO0 CAUBLUMXCS NanWUAASPHbIX GYropKoOB Ha
hoTorpadguu.

5) Mocne u3MepeHWs, NMOMECTUTE aHasbHbIi NNAaBHUK B KOHMYECKyl0 TyOy, onucaHHyto B (1) gns
XpaHeHus.
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PucyHok G.1.-Cxema , unnoctpvpytolias pasnuyve B hopme 1 pasmMepe aHasbHOroO NiaBHKKa B
3aBMCUMMOCTM OT nona.
A - camel; B - camka. Oka. T. B.. 1931. On the processes on the fin rays of the male of Oryzias latipes and
other sex characters of this fish. J. Fac. Sci., Tokyo Univ.. IV. 2: 209-218

»

PucyHok G.2
ManunnsipHble GYropku, PacnosioXeHHble Ha CPOCLUMXCA MacTMHax fyyeill aHanbHOro nnaBHuka. J.P. -
cpocwasncsa nnatmHa. A.S. - oceBoe MpOCTPaHCTBO; P. - 6yropok. B - [ucTasbHbI KOHeL, aHasibHOro
nnaBHuKa. AKTUHOTpuxun (Act), HaxogaTcsa Ha KoHue. Oka. T. B., 1931. On the processes on the fin rays of
the male of Oryzias latipes and other sex characters of this fish. J. Fac. Sci.. Tokyo Univ., IV. 2; 209-218.

PucyHok G.3

®doTorpadma, nokasbiBarollas MecTo pa3pesa, korga roHaga ukcupyeTcs B 4pyrom pacTBope Kpome
10 %-Horo HeWTpanbHOro 6ycepnu3oBaHHOrO BOAHOrO pacTteopa copmanbgernga. B atom cnyuvae, Teno
pa3pesaeTca mexAy 061acTbi0 NpepLuecTByOWen aHalIbHOMY M1aBHUKY W aHyCy C MOMOLLbI0 6puUTBbI
(kpacHasn cTpesnka). fonoBa pbibbl NOMeLLaeTcss B TOT Xe (hMKCUPYIOLWMIA pacTBOpP, KOTOPLIA MCNob3yeTcs
AN COXpPaHeHWs roHaf, a XBOCT pbibbl B 10 %-Hblii HelTpanbHblli 6ydepu3oBaHHbIi BOAHbIA pacTBoOp
hopmanbgervga.
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MpunoxeHne H
(cnpaBouHoe)

PekomeHayeMble npouenypbl A4Ns TUNOBOTO onpefeneHnsa cogepxaHna ButennoreHnHa

CnepyeT co6nogaTb OCTOPOXHOCTb, UTOObI M36eXaTb MNEPeKPecTHOro 3arpsisHeHUs  Mexay
o6pasyamum VTG caML0B 1 CaMOK.

Mpoueaypa 1A: Tynoronosbiii rofibsiH, 3a60p KPOBM U3 XBOCTOBOW BeHbl/apTepun

Mocne aHecTe3un XBOCTOBYH 4acTb Hagpe3alT ckanbhenem U cobupaloT KpoBb M3 XBOCTOBOWA
BEHbl/apTepun C MOMOLLbI0 KanwiAsapHON MWNeTKn renapvHOBbLIM MUKporemaTtokputom. [locne Toro, Kak
KpOBb cObpaHa, ObICTPO OTAENAT nnasMy LeHTpudyrupopaHvemM B TeyeHue 3 MUHYT npu 15 000 g (unm
anbTepHatmBHo 10 muH. npu 15,000 g npu 4 °C). MpoueHT remMaTokpuTa B KOHEYHOM WTOre MOXeT ObiTb
onpejeneH nocne ueHTpudyrnposaHus. 3atem nnasmy yaaneHa nuneTkoin ¢ MUKPOremMaTokpuToM 1 XpaHaT
B npobupke ueHTpudyrn ¢ 0.13 eavHMLaMKU anpoTuHMMa (MHIMGUTOP npoTeasbl) npu MuHyc 80 °C, go
aHasM3a BUTENIOTeHNHa. B 3aBMCUMMOCTM OT pasmepa TynorosioBoro rosbsiHa (KOTOpbIA 3aBUCUT OT nona),
cobpaHHble 06bEeMbI M1a3Mbl  konebawTes oT 5 40 60 MUKPOMTPOB Ha pbiby (Jensen u gp. 2001).

Mpouoaypa 1B: TynoronoBblil roNbsSH, C60P KPOBM NyHKUMEN cepaua

AnbTEepHaTMBHO, KPOBb MOXeT OblTb Takke cobpaHa MpoKo/oM cepAua, C  MOMOLLbO
renapuHmuanposaHHoro wnpuuya (1000 eguHuy renapuHa Ha wma). KpoBb nepeHocAT B Mpo6GMpKM
onneHgopda (BblaepXaHHble Ha nbay) M 3aTeM ueHTpudyrmpyoT (5 MuHyT, 7 000 g nNpu KOMHaTHOW
Temnepartype). na3my nepenutb B YncTble NPO6GUPKM SnneHgopda (asMKpoBTHO, eciv 06bEM Naa3mbl 3TO
Nno3BOJISIET) U BbLICTPO 3amMopo3uTb Npy MuHyc 80 °C g0 npoBeaeHus aHanmsa (Panter n gp., 1998).

Mpouenypa 2A: aAnoHCKaa mepaka, yganeHue nevyeHun
YpaneHue TecTupyemMoii pbibbl U3 UCNbITATENBHOW Kamepbl:

(1) Tectupyemas pbiba AO/XHa ObiTb yAaneHa M3 WUCNbITaTe/IbHON Kamepbl C WUCMNO/b30BaHWEM
cayka C Menkoi ceTkoil. C OCTOPOXHOCTbIO BbiNycKaiiTe TecTupyemyi pbiby B Apyrue ucnbiTaTesbHble
Kamepbl.

(2) Tectupyemble pbiGKM [O/MKHBI ObITb yAaneHbl B cnefylolwem 3akase: KOHTPOsb pacTBOpuUTens
(ecnu Heo6x04MMO), camas HU3Kas KOHLEHTpauus, CpeAHsas KOHLEeHTpauus, camas BbiCOKas KOHLEeHTpauus
N NONOXUTENbHBIV KOHTPO/Ib. KpoMe Toro, Bce camubl JO/DKHbI ObITb YAaneHbl U3 UcnbiTaTeslbHOl Kamepbl
paHbLue camok.

(3) Mon kaxpoil TecTupyemMoi pbibbl MAEHTUMULMPYIOT MO BHEWHVWM BTOPUYHBLIM MOJIOBbLIM
npu3Hakam (Hanpumep, hopme aHanbHOro MaBHUKA).

(4) MomecTuTe TecTupyemylo pbiby B KOHTeliHep AN TPaHCMOPTUPOBKM W MNepeHecuTe WX Ha
paboyee MecTO N8 yAaneHus neyeHu. [poBepbTe 3TUKETKM TECTOBbIX aKkBapuymoB W TPAHCMOPTHOMO
KOHTelHepa Ana TOYHOCTU U y6eauTecb, YTO KOIMYECTBO Pblb, KOTOpble OblIM yAaneHbl U3 TecTOBOro
akBapuyma, U KOJIM4eCcTBO BbI/IOBMIEHHBIX PblO. cOBNagatoT.

(5) Ecnn non He mMoxeT 6bITb MAEHTUMULMPOBAH NO BHELIHEMY BUAY pbibbl, yaanuTe BCIO pbiby 13
TEeCTOBOro akBapuyma. B aTom cnyyae non AomxeH 6biTb WAEHTUUUMPOBAH MO aHanusy roHag uam
BTOPVYHbIM MOJIOBLIM MPU3HaKaM nog 6UHOKYNAPHBIM MUKPOCKOMOM.

Ypanexue nevyexu:

(1) MepeHecuTe TeCTUPYEMYH PbIGY M3 TPAHCMOPTHOrO KOHTEHepa B aHeCcTe3upylLwmii pacTeop,
MCMNO/b3ysl Ca4y0K C MEJIKOW CEeTKOM.

(2) Mocne Toro, kak TecTupyemasi pbiba 06e360/eHa, NepesioxnTe ee Ha PUILTPOBAsIbHYO Bymary
(Mnn 6ymMaxkHOoe noNoTeHUEe) C NOMOLLbK MuHUeTa (06bIMHOTO TUM), 3axBaTbiBas TeCTUPYEMYK pbiGy
NMHLUETOM 3a 60KOBble NOBEPXHOCTY 0M10BbI, YUTO6GbLI NPefOTBPaTUTL JTOMKY XBOCTA.

(3) BbiTpMTe BOAY C MNOBEPXHOCTM Tena TecTUpyeMoil pbibbl hunbTpoBanbHoli 6Gymaroii (nnm
6yMaXKHbIM NONOTEHLEM).

(4) Monoxute pblby Ha cnuHky. Caenalite Masnblii NonepeuyHblil paspe3 6plowka OT NPoeKumun
3aTblfika A0 cepefynHbl GPIOLLIHOM 061acTW, C MOMOLLbI0 NpenapaLMoHHbIX HOXHULL.

(5) BctaBbTe npenapauyoHHble HOXHMWLbLI B pa3pe3 W paclwupbTe ero oT 3afHei yactu xabp fo
aHyca BAONb cpefHel nuHum xmBoTa. CTapaiTecb He BCTaBMATb HOXHWLbI C/IMLIKOM F/1y60OKO, YTOGbI He
NnoBpeANTb MeyeHb W roHagbl.

(6) MpoBeanTe cneayrowme onepaymm nog 6GMHOKYISAPHBIM MUKPOCKOMOM.

(7) Pa3smecTuTe pbiby Ha cnnHe Ha ByMaXHOM MOnoTeHue (MW CTeKNAHHON valwke MeTpw, nan Ha
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npeAMeTHOM CTekne).

(8) Pa3aBuHbTE CTEHKM OPIOLLIHON NOMOCTU TOHKMM MUHLLETOM U BblHbTE BHYTPEHHME OpraHbl. Takke
BO3MOXHO AN 3KCTepPUOpU3NPOBAHUSA BHYTPEHHUX OPraHoB yAanuTb OfHY CTOPOHY CTEHKW GpioLLIHOM
nonocTn B ciyyae HeobxoAMMOCTU.

(9) PasnoxuTe coefiHEHHYIO YacTb MEYEHU U XENYHOro Ny3bips, UCMONb3ya APYryH napy TOHKMX
MUHLETOB. 3axBaTuTe XeN4Hbli NPOTOK WM OTAEeNUTe XeNuHblii ny3bipb. CTapaiTecb He NopBaTb Xes4Hblii
ny3bipb.

(10) 3axBaTuTe NULEBOA M TakMM Xe 06pasoM yganute XenyfgouHO-KULIEYHBIA TpakT OT NeyeHu.
Crapaiitecb He NPONNTb COAEPXUMOE XeNyA0YHO-KULEYHOTo TpakTa. BelpexbTe NpsAMO KULLIEYHUK U aHyc
N yaanuTe XenyaouHo-KULLEYHbIA TpakT 13 GPIOLIHOM MOM0CTY.

(11) YpanuTe xupoBble 1 gpyrve TkaHu, HaxoAawmecs BOKPYr neyeHu. CTapaiiTecb He NOBpPeauTb
neyeHb.

(12) 3axBaTuTe MeYEHOYHYIO BEHY C MOMOLLbIO NUHLETa U yAanuTe neveHb 13 6pIoLLIHO NOMOCTH.

(13) MomecTuTe neyeHb Ha NOKPOBHOe cTeks10. C MOMOLbIO TOHKOIO MWHUEeTa yaanute, ecnun aTto
Heob6X0AMMO, OCTaBLUMECS XUPOBbIE N UHbIE MOCTOPOHHME TKaHW (Hanpumep, YacTulbl OPIOLIHON CTEHKM) C
NMOBEPXHOCTN NeYeHu.

(14) B3BecbTe neyeHb BMeCTe C MuKponpo6upkoin Ha 1.5 mA, wcnonb3ys 3SEKTPOHHbIE
aHanuTUyeckne Becbl. 3anuiuute pesynbTaT B paboyem AHeBHUKe (C TOYHOCTbIO o 0.1 wmr). MpoBepbTe
NAEHTUUKALMOHHYIO HaANUCb HA MUKPONPOBUpPKe.

15) 3akpoiiTe KpbIWKy MUKPONPOOMPKN C NeveHbio. XpaHuTe ee Ha MOPO3W/IbHUKE (UM eMKOCTK CO
NbAoM).

(16) Mocne ypaneHua ofgHoli NeyeHn, o4McTUTe npenapayoHHoe 060pyAoBaHNE UM 3aMEHUTE €ro
Ha uncToe.

(17) YpanuTe neyeHb U30 BCeX pbi6 M pasMecTWTe ee B COOTBETCTBYIOLUMX €MKOCTAX Kak OnncaHo
BbILLE.

(18) Mocne Toro, kak NneyeHb yganeHa y Bcex pbi6 (TO ecTb, BCeX CaMUOB MM CaMOK B TECTOBOM
akBapuyme), MNOMEcTUTE BCE 3KCMepUMEHTaslbHble 06pasubl  NeyeHW B CTOWKYy Tpybbl ¢
NOEHTUPMKALMOHHBIMW  Sp/AblKaMU U COXpaHWTe B MOpo3ubHuke. Ecnm neyeHb npepgnonaraercs
ncnonb3oBath AN npeasapuTenbHOW 06paboTkn cpasy nocrne yganeHus, obpasibl nepeHocaT Ha paboyee
MeCTO B Ox/1axjaloLleiica cToiike (WM eMKOCTY CO fbA0M).

OcTaBLuniicst Nocne yaaneHusi neYeHn ckeneT pbld UCNOb3YHT A1 U3MEPEHNUS BTOPUYHbIX
MOSI0BbIX NPU3HAKOB.

O6pasel,

O6pa3subl neveHu, B3ATbIE Y TECTVPYEMbIX Pbib. €C/IN OHW He UCNONb3YTCA ANA NpefBapuTenbHOM
06paboTKM BCKOpe nocrie yaaneHus, XpaHaTca npu Temnepatype S-70 °C

PucyHok H.1 - Paspes nepegHeii 4actu rpyaHbIX NIaBHUKOB OCYLLECTBIAETCS C
MOMOLLbI HOXHMULL.
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PucyHok H.2
[lenaetca paspe3 HOXHULAMW NO CPefHeil /MHUM  6plolka OT  TOYKU,
pacnosioXeHHON NPUGAN3NTENLHO B 2 MM OT YepenHoi KOpobKM K aHycy

PucyHok H.3
CTeHKn Oprollka packpbiBaloT MUHLETOM A8 U3BMEYEHUS MEeYeHu W ApYrux
BHYTPEHHUX opraHoB. (A/lbTEPHATUBHO, GPIOLLIHbIE CTEHbl MOTYT ObITb yAaneHbl).
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PucyHok H.4- TeyeHb npenapupyeTcs v yganseTcs nMHLEeTOM

PucyHok H.5-OCTOpO)KHO OTAENAT KUWEYHUK, NCNOoNb3yA NMUHLUET.
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PucyHok H.6 - O6a koHLUa KuLleyHuKa 1 npuneraiolas 6pbhxeiika
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Mpouenypa 2 B: Mepaka sainoHckas (Oryzias latipes). MpeaBapuTenbHas NOATOTOBKa NeYeHn
AN aHanusa BUTEN/IOreHnHa

Bo3bmuTe dhnakoH, cofepxaiuii romoreHaTtHbli 6ydep u3 Habopa ELISA u oxnagute ero c
n3MenbyYeHHbIM bAoM (TemnepaTypa pactBopa: s 4 €C). Ecnm ncnonb3yeTcs roMoreHatHblii 6ydhep u3
Habopa EnBio ELISA, ocTaBbTe OTTasATb pacTBOp NpW KOMHaTHOI TemnepaType, 3atemM oxnaante (NakoH ¢
N3MeSIbYEHHbIM NIbOM.

PaccuvnTalitTe, 06beM romoreHaTHoro 6ydiepa Ana neveHu, ucxoaa n3 ee Beca (UCnonb3yite 50 Mkn
6ydhepa Ha Mr Beca nevyeHu AnA romMmoreHupoBaHus). Hanpumep, ecnu Bec nevexn 4.5 mr. 06bem Gydepa
cocTtaBuT 225 MKn. MogrotoBbTe CNNCOK HEOBX0AMMbIX 06BEMOB Bydhepa 415 BCeX 06pasL0B NeyeHu.

MoaroToBka neuveHn 418 npeaBapuTesibHON 06paboTku:

(1) BosbmuTe Mukponpobupky Ha 1.5 MA. cofepxallytd NeyvyeHb W3 MOpPO3U/IbHUKA nepeq
npefBapuTebHOM 06pPabOTKONA.

(2) NpepBapuTenbHas 06paboTka NeyeHW camMuOB AO0/KHA OblTb BbINO/HEHA paHblue CaMOK, YTOObl
npefoTBpaTuThL  3arpssHeHWe BuTessloreHMHom. Kpome Toro, npegBapuTenbHas obpab6otka Ans
TecTvpyembIxX Tpynn gos/mkHa GbiTb NpoBeAeHa B cnefyloleid nocnefoBaTesibHOCTU: KOHTPO/b, KOHTPO/Ib
pacTBoputens (ecnv NpUMeHWMO), camas HU3Kas KOHLIeHTpauus, CpefHss KOHLEeHTpauus, camas BbICOKas
KOHL,EHTpaLusa 1 NONOXNTENbHbIA KOHTPOSb.

(3) Yncno mukponpobupok Ha 1.5 mn. cogepxalymx obpasLbl NevyeHn, B3ATbie N3 MOPO3WU/IbHUKA He
[OJ/HKHO NPEBbICUTL YMC/O, KOTOPOE MOXHO LeHTpUdyrmposarts.

(4) YctaHoBuTe Mukponpobupkn Ha 1,5 t/n. cogepxatyme obpasubl NeyeHNn B €MKOCTU CO /ibAOM B
nocnefoBaTefnlbHOCTV NPOBeAeHNs aHannsa (pasMopaxmnsaHne NeYeH HeBaXHO).

MpoBeaeHve NpeaBapuTesibHON 06paboTku

1 Jo6aBbTe romoreHaTHbIn 6ydepHbIii pacTBop

MpoBepbTe cNUCoK 06bLEMOB romMoreHaTHOro 6ydgiepa, koTopble 6yAyT UCNOAL30BaTLCA ANA KaXA0ro
obpasua neyeHW W BbICTaBbTE MUKponuneTky (Auana3oH o6bemoB: oT 100 go 1000 Mk1) Ha
COOTBETCTBYOLMI 06beM. MNpUCOefnHUTE YNCTBIA HAKOHEYHUK K MUKpOnuneTke.

Bo3bMuTe romoreHaTHbIli Gydep M3 chnakoHa M fo6aBbTe Gydep B MUkponpobupky Ha 1.5 mn.
cofepxallylo neyeHso.

[lo6aBbTe romoreHaTHblli Gydep kO BCEM MuKponpobupkam Ha 1.5 Mn, cogepxaliym neyeHb
corfiacHo npoueaype, onucaHHol Bbilwe. HeT HMKakoi NoTpebHOCTU MEHATb HAKOHEeYHWK MUKPOMUMETKN Ha
HOBbIN. OfHaKo, ec/in ee KoHew, 3arpsi3HeH Wan HakoHeYHUK HE06X04MMO 3aMeHUTb.

2 'omoreHu3aLma nevyeHu

(1) NpucoeMHMUTE HOBBIA NUIOH AN TOMOTEHN3aLMN K TOMOreHn3aTopy MUKPONPOGUPKA.

(2) BcTaBnsiiTe nuoH B MUKPONPo6upKy Ha 1,5 nut. YCTaHOBMUTE rOMOreHn3aTop A8 pasgaB/viBaHus
neyeHn Mexgy NOBEpPXHOCTbI0 MUIOHA W BHYTPEHHEW CTEHKON MUKponpobupkn Ha 1,5 mn.
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(3) Bknwouute romoreHmsaTop Ha 10 - 20 cekyHA. OxnaxaaiiTte MUKPONPOOGMPKY K3MESbYEHHbIM
NbA0OM BO Bpemsi onepauuu.

(4) BbiHbTE NWMIOH U3 MUKPONPOBMPKN N OCTaBbTE €€ B MOKOe Npuban3uTensHo Ha 10 cekyHA. 3atem
OCYyLLLeCTBUTE BU3YyaslbHYIO0 NMPOBEPKY COCTOSAHUS CYCNEH3UN.

(5) Ecnu B cycneH3un HabnwgaloTcs 4YacTMUKM nedyeHu, nostopuTe onepauun (3) n (4). 4TOo6bI
NOAroTOBUTb OJHOPOAHbI TOMOreHaT NeYyeHu.

(6) OxnaguTe cycneHAMpoOBaHHbIVi FOMOreHaT neyYeHn Ha Nbay nepes LeHTpudyruposaHmem.

(7) 3ameHUTe NUIOH Ha HOBbLIN 418 K&XA0r0 rOMOreHNpPOoBaHus.

(8) NomoreHnsupyiite BCHO MeYeHb C rOMOreHaTHbIM 6Gydepom corsiacHo npoueaype, ONMCaHHON
BblLLIE.

3 LleHTpudpyruposaHms cycneHaMpoBaHHOro roMoreHarta nevyexHun

(1) YcTaHoBMTE TeMnepaTypy oxnaxgalLlein kamepbl LeHTpudyrm Ha s 5°C.

(2) BcraBka Mukponpo6upks Ha 1.5 mn, cogepxaiwias CycrneHAMpPOBaHHbIi rOMOroHaT neyeHn B
oxnaxgarouyo ueHTpudyry (oTperynupyiite 6anaHc B ciiyyae HeobxoaumocTh).

(3) LeHTpudbyrupyiite cycneHaMpoBaHHbIi romoreHaT neverHn npu 13000 g B TeyeHne 10 MUHYT npu s
5 X. OpHako, ecnuM cynepHaTaHT KOPPeKTHO OTAenu/cs, LUeHTpobexHasa cuna u  Bpems
LEeHTPUAYrmpoBaHms MoryT 6biTb COOTBETCTBEHHO CKOPPEKTUPOBAaHbI.

(4) TMocne ueHTpUdYrMpoBaHUs MpoBepbTe, 4YTO CynepHaTaHT KayecTBEHHO oTaenuncsa (Ha
NMOBEPXHOCTU - NUMUABI, MPOMEXYTOUHbIE - cynepHaTaHT . Ocafok - TKaHu neuvexun). Ecnn pasgeneHve He
KauyeCTBEHHO, LieHTpUdyrmpyiiTe CycrneH3mnio CHOBa MPK TEX Xe CaMbIX YCIOBUSAX.

(5) YpanuTte BCe 06pasubl 415 WUCNbITAHUA W3 OXNaxXAalolein UeHTpudyrn n ycTaHoBUTE WX B
€MKOCTVM CO NbJ0M B Nopsifke NpoBeAeHns ucnbiTaHus. Ctapaitecb He B36onTaTb Npo6upKN.

4 C6op cynepHaTaHTa

(1) NomecTnTe YeTbipe MUKPONIPOBGUPKM Ha 0.5 M B LUTATUB AN1A XpaHEeHWUa cynepHaTaHTa.

(2) BosbmuTe 30 MK Kaxgoro cynepHataHTa (COpMMPOBAHHONO Kak MPOMEXYTOUHbIA Croi)
MUKpONMNETKOl U cobepute ero B ofHON Mukponpobupke Ha 0.5 mn. CTapaiiTecb He cobupaTb nMNuasl C
NMOBEPXHOCTU UMW TKAHU NeYeHn B OCake.

(3) Cobepute cynepHaTaHT 1 pacnpefenvte ero Ha ABe Apyrme MuUkponpobupkm Ha 0.5 mn Tem xe
CNoco6oM, Kak On1caHo BbiLLIE.

(4) CobepuTe oCTa/llbHYl 4acTb CcyrnepHaTaHTa MUKPONWNETKOW (ecnu Bo3mMoOxHO: r 100 pL).
PacnpefennTe cynepHataHT Ha ocTaBLuMecs mukponpobupku Ha 0.5 mn. CtapaliTecb He cobupaTb MMnNuabl
C MOBEPXHOCTU WY TKaHW NeYeHn B ocafke

(5) 3akpoiiTe konnak MMKPOpo6upkn Ha 0.5 Ma 1 3anuwIMTe 06bEM CynepHaTaHTa Ha Ap/bike. 3aTem
HeMeA/IeHHO oXNnafjuTe MUKPOSIPOBUPKM Ha NbAy.

(6) 3ameHsAliTe HAKOHEYHUK MUKPONUNETKM HA HOBbI ANA KaxAoro obpasua cynepHataHTa. Ecnm K
HakoHeYHUKy npuaunaeTt 60/blIOEe KOMYECTBO /IMMUAOB, HEMEA/IEHHO 3aMeHWUTE HAaKOHEYHWK, 4TOObI
n3bexaTb 3arpsa3HeHNs SKCTpakTa neyeHn XMpoM.

(7) Pacnpepenute Becb LeHTPUdYrMpyemblii CynepHaTtaHT Ha 4yeTbipe MUKponpobupku no 0.5 mn
COrnacHo npoueaype, OfnMCaHHON BbILLE.

(8) Mocne pacnpegeneHns cynepHaTaHTa Ha MUKPOAPOOBUPKA MO 0.5 mn. nomecTuTe UX B LUITATUB
C WAEHTUUUMPYIOLWMMN 3TUKETKaMW 1 3aTeM HeMeAsIeHHO 3amMopo3bTe WX B MOpPO3U/bHUKe. Ecnau
KOHUeHTpauum VTG n3mepsieTcs HemnocpefcTBEHHO Mocne npeABapuTenbHOl 06paboTku, AepXuTe OAHY
MUKpONpo6upky Ha 0.5 mMn (copepxawwmii 30 MK cynepHaTaHTa) B Oxnaxjalwem LiTaTBe U nepegante
ero Ha paboyee MecTo npoBedeHuss aHanus ELISA. B 3Tom cnayyae, nomectuTe ocTaBluMecs
MWKPONPOBUPKY B LITATUB 1 3aMOPO3bTe X B MOPO3WU/IbHUKE.

(9) Mocne cbopa cynepHaTaHTa YTUU3NPYITE OCTATOK B COOTBETCTBUM C MPUHATOW NpoLeaypoil.

XpaHeHue ucnbiTatesibHbIX 06pasLoB.

XpaHuTe MUKPONpobupkn Ha 0.5 M7, cogepxallne cynepHaTaHT romoreHara neyeHu npum s muHyc 70
X'. [0 npoBefeHus aHannsa ELISA.

Mpoueaypa 3A: JaHno pepuo. c60p KPOBU N3 XBOCTOBOW apTOPUNYBEHBI

He3zameanutenbHO nocne aHecTe3un fenaeTcs pacCevyeHue BO3/1e XBOCTA W KPOBb M3 XBOCTOBOM
apTepun/seHbl cobupaeTcs B MUKPOreMaTOKpPWUTHbIE KanwanspHble TPyoku ¢ renapuHoM. O6bembl KPOBK
kone6nwTca oT 5 go 15 MUKPOAMTPOB B 3aBMCMMOCTU OT pasmepa pbibbl. PaBHbIi 06bem 6Gydepa
anpoTuHuHa(6 mMkr/mn B dpocpaTtHoMm 6ydhepHom pacTBope (PBP)) pobaBnseTca B MUKPOKaNIUAASPHblE
TPyOKM ¥ OTAENAT nnasmy OT KpoBu LeHTpudyrnpoBaHuem (5 mMuHyT npu 600 g). Mna3my cobupatoT B
NPOBUPKN 1 XpaHAT Npu MUHYC 20 X [0 NpoBefeHNs aHannsa Ha BUTEINIOTeHVH unu apyrne 6enku.

ME£oyo£ £aBB: laHno popuo, c6op KPOBYM NMyHKLUEN cepaLa

Utob6bl M36exarb KoarynsuuMm KpoBU U pasnoxeHus 6enka, obpasubl cobupatoT B dpocdaTHbIi
6ychepHbIli pacTBOp cogepxawmii renapud (1000 ea/mn) n MHIMGUTOP NpoTeasbl anpoTUHUH (2 TIU/mn).
Onsa npurotoBneHns 6ydepa pekoMeHAYITCA renapuH, Colb aMMOHUA Y NNOUNN3NPOBAHHBIA anpoTUHNH.
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Ona 3abopa kpoBu pekomeHgyeTca wnpuy (1 mAa) ¢ HEMOABWXKHOW TOHKOW wrnoi (Hanpumep. Braun
Omnikan-F). LWnpuy gomkeH 6biTb NpeABapuTenbHO HamosiHeH 6ydepom (npubnunsutensHo 100 mkn),
4yTOObl MOMHOCTBLIO 3M1OMPOBaTh Masnble 06beMbl KPOBU OT KaxAoh pblbkn. O6pasubl KpoBu 6GepyTcs
npokosiom cepgua. Pbiba BHauane fosmkHa 6biTb aHecTe3npoBaHa MS 222 (TpukauH mMeTaHecynbdoHaT)
(100 mr/n). MpaBUNbLHO NPUMEHEHHAas aHecTe3ns NO3BONAET pasnNnunTb cepauebuerne aadno. Mpokanbisas
cepfue, fepxuTe nopleHb wnpuya nog HebonblwuM AaBneHneMm. Cobupaemble 06bEMbI  KPOBM
cocTtasnaoT oT 20 go 40 mkn. Mocne nyHkuun cepgua kpoBb/6ydhepHas cMmech Ao/HkHA ObiTb NepeHeceHbl B
npo6upky. Mnasma oTgenseTca oT KPoBWU LeHTpudyrnposaHnem (20 muHyT; 5000 4) 1 f0O/MKHA XpaHUTLCA
npu muHyc 80 eC A0 NpoBefeHVs aHanusa.

Mpoueanypa 3C: CtaHgapTHaa onepawlyvoHHas npoueaypa: JaHno pepuo, roMoreHn3aums rosiosbl U XxsocTa

Ana aHanusa BT [na rucrtonorvv roHag, / Ana aHanuzsa BTl

PucyHok H.9

1 PbI6bl NOABEPrHYTHI @HECTe3nn 1 3BTaHa3ny B COOTBETCTBUM C OMMCaHWEM B TecTe.

2 lonoBa u XBOCT pblbbl OTPE3alTCs B COOTBETCTBUU C PUCYHKOM H.9. BaxHO; Bce MHCTPYMEHTbI
4N BCKPbITUA Tak Xe. Kak v npenapaunoHHbIi CTOM, [O/KHbI O6blThb BbIMbITbI U OYMLLIEHBI JO/HKHBIM
o6pasom (Hanpumep, ¢ 96 %-HbIM 3TUM0BLIM CNIMPTOM) MexXAy 06paboTKOW KaXAoin KOHKPe THON pblbbl,
4T06bl NPeAOTBPaTNTb «3arpsA3HeHne BUTennoreHnHom (BTM)» oT camok nam 4Tobbl MHAYLMPOBaHHbIE
caMUbl He «3arpsi3HUAN» MHTaKTHbIX CamL0B.

3 O6LWKii Bec rofioBbl U XBOCTA KaxAoi pblObl B3BELLUMBAETCA C TOYHOCTbLIO A0 M.

4 TMocne B3BelIMBAHUA 4acTV MOMELLAOT B COOTBETCTBYWOLME Npobupkn (Hanpumep. 3nneHgopda
Hal.5 mn) n 3amopaxusalroT npu MuHyc 80 °C 4O MOMEHTa romMoreHusauum unu cpasy roMoreHM3npyT Ha
NbAly C ABYMS NacTUKOBbIMU necTukamu. (MoryT ncnonb3oBaTbCs Apyrne MeTofbl, €C/IM OHU MPOoBOAATCA
Ha NbAy v AatoT pesynbTart - OAHOPOAHYI0 Maccy). BaxHo; npobupku fo/mkHbl 6bITh MPOHYMEpOBaHbl Tak.
4TO06bl rofoBa ¥ XBOCT OT Pbldbl MOFAM ObITb CBA3aHbl C COOTBETCTBYWLWER yYacTbi Tena,
MCcnonb3yeMoi ans rMcTON0rMN FOHag,

5. ONns nonyyveHuss OAHOPOAHOM Maccbl [06aBNSOT NefsHol roMoreHM3auuoHHbln 6ydepl B
KonmnyecTBe YeTbIpéx OT M3MEpPeHHOro Beca TkaHu. lMpogonkaliTe paboTaTb C NecTvkamu, rMoka CMecb He
CTaHeT roMOreHHoN. BaxHoe 3ameyvaHue; VIcnonb3yloTCA HOBble NECT UKW AN KaXA0N pbibbl.

6 O6pasLbl NoMeLleHbl B e A0 ueHTpudyruposaHus npu 4 °C npu 50000 g B TeueHun 30 MUH.

7 Vicnonb3yiiTe nunetky Ana 3abopa 20 Mk cynepHaTaHTa Mo KpaliHeli mepe B AByX Mpo6upkax,
onyckasi KOHeL, NUNeTKM HuXe MNIOTHOTO CM0A Ha NOBEPXHOCTUM U TLaTeslbHO cobupas cynepHaTaHT 6e3
Xypa unm 4acTtul, TKaHu.

8 MNpobupkn xpaHAaT Nnpu MMHyc 80 =C 40 MCNOb30BaHUS.

FoMoreHn3aLnoOHHbIN Bydep:
(50 mmonb Tpuc-HCI ¢ pH 7.4; 1% cmecu nirnbutopos npoteas (Cuta)l: 12 ma tpuc-HCI ¢ pH 7.4 +120 mkn cmecun
VMHIMBMTOPOB npoTeas.
- TPUC: TPUC-Y/IbTPA YACTbIN (ICN) Hanpumep, npou3BoacTBa Bie & Berntsen (Danemark)
- CMecb MHTMGUTOPOB NpoTeas: NnpoussoAcTBa Signra (M3 TkaHel XUBOTHbIX). Homep npoaykTa P 8340.
BAXHO. FomoreHn3aunoHHblli pacTBOP UCNO/Ib3YEeTCs B IeHb NPUrOTOB/IEHNS. [lepXnTe pacTBOpP Ha by BO BpeMsi
NCMNO/b30BaHUA.
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Mpunoxexwne |
(cnpaBouHoe)

YcuneHHole 06pa3u,b| BUTONTIOTEHNHA, NCNOJiIb3yeMble KakK 3Ta/IOHbl NpK npoBefeHnin
Mexs1abopaTopHOro TecTta

B fOeHb BbIMONMHEHMS aHa/IM30B Ha BUTENIOTEHWH HeobxoAMMO cAenatb YCuneHue npobbl ¢
NMOMOLLbIO 3TaSIOHHOTO pedhepeHTHOro obpasua. BuTennoreHnH, wucnonb3yemblii AN NPUrOTOBAEHUS
aTasIoHa, CUIbHO OT/INYAETCA OT UCNO/b3YeMOro /18 NPOBeAEeHUs PYTUHHbIX N3MePeHWiA.

[ns  npuroToBneHWs ycuneHHoli npobbl A06aBNSAT  W3BECTHOE KO/IMYECTBO  3Ta/IOHHOrO
mMexnabopaTopHOro craHgapTa K o6pasuy nnasmbl camuoB KOHTposnsA. O6pasel, 6yfeT ycunmeaTtbeca A0 Tex
nop. noka oxwugaemas KOHUEHTpauuss BUTENNIOTEHMHA He AOCTUTHeT KOHueHTpauuu B 10 - 100 pas,
npeBbIWaoLWen oXxXnaaemMylo KOHLEHTPaLuilo BUTeNoreHMHa camuoB pblb6 B koHTposne. O6pasel, nnasmbl
caML,OB KOHTPONS, B KOTOPOI yBennyeHa KOHLEeHTpauus, MoxeT ObiTb B3AT OT UHAUBUAYASIbHON PbiObl MK
OT HECKOJIbKUX pblb.

YacTb nnasMbl CaMUOB KOHTPO/A HeyCcWIeHHOW npobbl aHanu3vupyeTcs B ABYX MOBTOPHOCTAX.
O6pasel, ¢ yBe/IMYEHHbI KOHLEHTpauuel Takke aHannsmpyeTcs no KpawHein mepe B ABYX NMOBTOPHOCTAX.
CpefHaa KOHUEHTpauusa BUTE/I/IOTeHMHA B obpasuax naasmMbl ABYX HEYCU/IeHHbIX KOHLEHTpauuax camuoB
KOHTpOnA p[o6aBnsetcsa K pacyeTHOMY KOMWYeCTBY BUTE/IOTEHUHA B YCWIEHHbIX obpasuax Ans
onpefenieHNs  OXuAaemoi  KoHueHTpauuu.  OTHOWeHWe  3Toli  pacyeTHOW  KOHUEeHTpauum K
CcpefHEB3BELUEHHOl YyKa3blBalOT Hapsgy C pesynbTaTaMu N8 KaXAol Cepuy aHanu3oB, BbINOSIHEHHbIX B
9TOT AEHb.
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Mpunoxexne J
(pekomeHgyemoe)

Op,qMHorpalea CTaTnuCTN4eCckoro aHaansa

Tabnuya J.1

Determine wtiether Dose-Response is
monotome
Monotone
Not monotone
Step-down trend test on replicate means
Rep means normal & homogeneous
Rep means not normal or not homogeneous

Step-down Jonckheere or Williams' test
Step-down Jonckheere test
Rep means normally distributed
Rep means not normally distributed
Variances equal
Dunnett test
Variances unequal
Variance stabilizing transform?
<=3 reps per cone
>=4 reps per cone
Dunn Test
Dunn or Mann-Whitney test
Tamhane-Dunnett test
Normalizing transform?
Nested ANOVA normal
Nested ANOVA not normal

Dunnett test in nested ANOVA
Tamhane-Dunnett test on nested ANOVA

Dunn Test on rep means
Dunn or Mann-Whitney test on rep means

28

OnpepgensaoT, ecnu kpusasa [o3a-OTBeT MOHOTOHHaS

MoHoTOHHasA
He mMoHOTOHHas
CpaBHeHVe cpefHUX penukaLmii
CpegHue pennvkauuy HopMmasibHbie U TOMOreHHbIe
CpepHue pennunkaumm He HopMasibHble N He
rOMOreHHble
TecT [XoHKupa nnu Bunbamca
TecT [)XoHKMpa
HopmanbHoe pacnpefeneHne cpefHux pensvkaimia
He HopmanbHOe pacnpegeneHvie cpegHux pennvkauui
JAvcnepcun pasHbI
TecT [JaHHeTTa
[vcnepcun He pasHbI
Crabununsaums USMeHeHHbIX gucnepcuii?
S 3 NOBTOPHOCTU Ha KOHLLEHTpaLUuio
I 4 NOBTOPHOCTU Ha KOHLEHTpauuio
TecT JaHHa
TecT faHHa nnn MaHHa-YUTHu
Tect TamaHa-JaHHeTa
Mpeobpa3oBaHna HOpManN30BaHbI?
HopmanbHbIl nepapxuyeckuii ANCNEPCUOHHBIA aHann3
He HopManbHbIi nepapxuyecknini ANCNepPCUOHHbIN
aHanus (ANOVA)
TecT flaHHeTa ANa nepapxmyeckoro AUCNepcuoHHOro
aHanmsa
TecTt TamaHa-laHHeTa A4/19 nepapxnyeckKoro
AVCrepcMoHHOro aHanusa
TecT [laHHeTa gnsa cpefHuX pennukauni
TecT JJaHHeTa unn MaHHa-YWUTHU ANs CpefHuX
pennukauwi
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KntioueBble cnoBa: XvMMYeckas NpoAyKuus, BO34eiCTBME Ha OKpYXalolylo cpefy, OKpyXatolias cpefa,
6uopasnaraeMocTb, NOTPe6IeHNe KNCI0POAA, aKTUBHbIA Un
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