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Mpepgucnosune

Llenn, ocHOBHblE NPUHLMNLI M 06 Me NpaBuia NposejeHns paboT No MexrocygapcTBEHHON cTaHaap-
Tusauunu yctaHosneHol FOCT 1.0 «MexrocyfapcTBeHHas cuctema ctaHgaptusaumnv. OCHOBHbIE MOMIOXEHNA»
n rOCT 1.2 «MexrocyfgapcTBeHHas cuctema craHgaprtusauum. CtaHgapTbl MexrocyfapCTBeHHble, npasBu-

fla ¥ pekoMeHgaunMm no MexrocyaapcTBeHHol cTaHgapTusaymun. Mpasuna paspaboTku, NPUHATUS, 06HOBE-
HUS N OTMEHbI»

CBefileHusa o cTaHgjapTe

1 MNOArOTOBJ/IEH ®epepanbHbiM rocyAapCTBEHHbLIM YHUTAPHbLIM NPeAnpusaTnemM «Bcepoccuinckuin Ha-
YUYHO-MCCNef0BaTebCKUA LEHTP CTaHjapTusaynv, nHopmalmm 1 ceptudukalm cbipbs, Matepuanos U Be-
wects» (®ryn «BHNL,CMB») Ha ocHOBe COGCTBEHHOrO NepeBoda Ha PYCCKU A3blK aHr10A3bIYHON Bepcumn
[OKYMeHTa, YKa3aHHOro B NyHKTe b

2 BHECEH depgepasibHbIM areHTCTBOM MO TEXHUYECKOMY perysimpoBaHuio 1 MeTpoorum

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHAapTu3auuun, MeTponorun n ceptudumkauumn (npo-
TOKON OT 5 HoA6psA 2013 . N» 61-1)

3a npuHATHE NPorosiocoBasu:

KpaTKoe HauMmeHOBaHWe cTpaHbl KOL[ CTpaHbl CoKpau.(eHHoe HanmeHOBaHMWEe HauMOHANbLHOIO opraHa
no MK{UCO 3166)004-97 no MK (MCO 3166)004-97 no ctaHjaptusauumn
AzepbaligpxaH AZ AscTaHpapT
ApmeHusa AM MunHaKoHOMUKM Pecny6nukn ApmeHus
Benapycb BY loccranpgapt Pecnybnukn benapycb
Kuprususa KG KblpreidactaHgapt
Monposa MD Monpgosa-CtaHgapT
poccus RU Pocctangapt
Y36ekucraH uz Y3ctaHgapT
YkpavHa UA MWH3KOHOMPa3BUTUA YKPauHbl

4 MpunkasoMm degepanbHOro areHTcTBa No TEXHUYECKOMY PeryimpoBaHunio 1 MeTponorum ot 22 Hosbpsa
2013 1. Ne 790-CT MexXrocyaapcTBeHHblin cTtaHaapT FTOCT 32429—2013 BBeAeH B AelicTBME B KayecTBe Ha-
uMoHanbHoro ctaHgaprta Poccuiickoli ®epepauun ¢ 1 asrycta 2014 r.

5 HacToAwmii cTaHgapT MAEHTUYEH MexXAyHapoaHOMY AokyMeHTY OECD Test No 230:2009 «KpaTtko-
CpoYHOe onpegeneHne MHrM6MpoBaHMA apomartasbl U 3CTPOreHHON aHAPOreHHOl akTUBHOCTUW. 21-AHEBHbIN
TecT» («21-day Fish Assay: A Short-Term Screening for Oestrogenic and Androgenic Activity, and Aromatase
Inhibition», IDT).

HanmeHoBaHWe HacToslwero cTaHgapTa U3MEHEeHO OTHOCUTE/IbHO HaMMEHOBAHWSA YKa3aHHOro mexay-
HapoAHOro cTaHAapTa A4Nns npuBeneHns B cootBetcTBue ¢ FOCT 1.5 (nogpasgen 3.6)

6 BBEJEH BMNEPBbIE

7 NEPEN3OAHUE. OkTsa6pb 2019 1.
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WNHopmaums o BBegeHUn B feiicTBUE (NpekpaLleHun feiicTBUS) HaCTOoAWEero cTadHgapTa v usme-
HEHWUI K HeMY Ha TeppuTOpMM yKa3aHHbIX Bbille FrocyaapcTB Ny6aMKyeTCA B yKazaTensx HauMoHa IbHbIX
CcTaHAapTOoB, N3aBaembix B 9 TUX rocygapcTsax, a Takke B ceTu VIHTepHeT Ha caiiTax CooTBe TCTBY-
IOLLIMX HALMOHaNbHbIX OPraHoB No cTaHjapTusauuu.

B cnyyae nepecmMoTpa, M3MEHEHUS UM OTMeHbl HACTOSALLEro cTaHgapTa cCooTBeTCTBYyLWan UH-
hopmauusa bygeT onybnmkosaHa Ha ouuManbHOM MHTepHeT-caiTe MexXrocyjapcTBEHHOIO coBeTa Mo
cTaHgapTusauuu, MeTponoruv n cepTudukauny B kaTanore «MexrocygapcTBeHHble CTaHAapTbi»

© CtaHpapTuHgopm. opopmneHne, 2014. 2019

B Poccuiickoin ®epepaumm HacTOAWMA cTaHAAPT HE MOXET 6blTb MOMHOCTLIO UK
4yacTMYHO BOCMPOU3BEAEH, TUPAXNPOBAH UM pacnpocTpaHeH B kayecTBe ouLManbHOro
nsfaHnsa 6e3 paspeliernns ®efepasibHOrO areHTCTBa MO TEXHUYECKOMY pPerysmpoBaHuio
1N MeTponorum
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BBepeHne

Paspa6oTka 1 Banujauns Tecta Ha pbibax, No3BOJIAKLWEr0 06HAPYXWUTb BellecTsa, Bo3jelcTeyolune
Ha 9HAOKPWMHHYI0 CUCTEMY, Bbi3BaHbl NMPUCYTCTBMEM B OKpYXallei cpefe XMMUKaToB, KOTOpble MOFYT Bbl-
3BaTb HebnaronpuaTHble ahhekTbl y YenoBeKa 1 B AUKON Npupoae 13-3a Ux B3auMoeicTBusA ¢ IHA0KPUHHOWA
CUCTEMOW opraHusma.

21-fHeBHbIl TECT Ha pblbax A1 CKPUHMHTA IHL,O0KPUHHBIX PacCTPOCTB NOABEPrca 06LWMPHON nporpam-
Me NpoBepKu [OCTOBEPHOCTU, cOCTosWel 13 MexnabopaTopHbIX UCCefoBaHWUii C PAAOM XUMUKATOB, A5
[eMOHCTpaLmnmn akTyaslbHOCTU U Ha[eXHOCTN TecTa A/ 06HapyXeHns 3CTPOreHoB U apomaras UHIMoupyto-
LWMX BeL,ecTB Ha Tpex Buaax pbli6 [Tynoronosblii ranbsiH (Pimephales promelas), megaka sinoHckas (Oryzias
lalipes) n gaHno (Danio rerio)]: o6HapyXeHne aHAPOreHHONW akTUBHOCTU BO3MOXHO y FoNlbAHA U Mefaku. HO
He y flaHuo.

Mpo6but-TecT Ha BOCNPOM3BOACTBO PbiGbl B cooTBeTCTBMM ¢ OECD [229] BK/1lIOYaeT nogcyeT naog0BUTo-
CTW 1 B CXaTol hopme rMcToNaTosiornio rofbsHa, Tak Xe kak Bce Habnwogaemblie napameTpbl, BK/IOYEHHbIE B
HacTosWwMiA cTaHaapT.

OECD [229] no3sonseT o6Hapy1BaTb Bel,ecTBa, KOTOpble B/UAIT Ha PasMHOXEHWE C NOMOLbIO pas-
NINYHBIX MEXaHW3MOB, B TOM Y/C/e U IHAOKPUHHBIX. DTU pasnnunsa mMexay AByMsS MeToAMKaMu JO/KHbI 6biTb
NPUHATLI BO BHMMaHUe, 4YTO6bl Bbl6paTb TOT. KOTOPbIA Haunyywum o6pa3oM COOTBETCTBYET 3ajayam 3JKkcne-
pumeHTa.
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M E X IO CVY O APCTUBEHH®GB R C T A HOAPT

METO/bl NUCMLITAHUA XUMWUYECKON MPOAYKLIMN,
NPEACTABNAIOWEN ONMACHOCTb ANA OKPY>XAIOLWEN CPEAbI

KpaTkocpouHoe onpeaeneHne WHIMGMpPOBaHUA apoMartasbl
M 3CTPOTEeHHON U aHAPOTreHHOW aKTUBHOCTN: 21-AHEBHbIA TecT

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

fata eBegeHns — 2014—08—01

1 06nactb NpUMeHeHMNA

HacToswwii ctaHfapT onucbiBaeT in Vivo Nnpo6uT-TecT Ha rpynne pbi6 (cocTosAwell 13 nonoBo3pesbix
camMLU0B W caMOK B PenpofykTUBHOM BO3pacTe), NojBepraioLlmnxca Bo3feliCcTBUI0O XUMUKaTa B Nepuog, orpa-
HUYEHHbIW NX 6ronornyeckum unkaom (21 geHb). Mo 3aBeplieHnn 21-AHEBHOTO Nepuoja BO3AelcTBUA B 3a-
BMCUMOCTU OT MOAOMNLITHOTO BuAa U3MepaloT OANH Wan ABa 6nomapkepa y caMLOB U CaMOK B KayecTBe WH-
[AVMKaTOpPOB 3CTPOreHHOW, aHAPOreHHON aKTUBHOCTU MU MHTMGMPOBaHMA apoMaTasbl. OTUMU Guomapkepamm
ABNSATCA BUTENNoreHuH (VTG) n xapakTepucTUKM BTOPUYHbLIX NOMOBbLIX NPU3HAKOB. ButennoreHun nameps-
10T Yy roNbsiHa, ANOHCKON MeAakn U AaHno. Torga Kak BTOPWYHbIe NOM0BblIe NPU3HAKN ONpeaesnialTcsa TONbKO Y
rofibsiHa 1 AMNOHCKOW Mejaku.

HacToawwmii cTaHAapT He NO3BOISIET 06HAPYXNUTb aHTArOHUCTbl @aHAPOreHOB. DTOT TECT He NpeAHasHa-
YeH ANA MAeHTUdUKaLMN KOHKPETHbIX MeXaHU3MOB FOPMOHAasbHbIX pa3pyLueHnit, NOCKONbKY MOAOMbITHbIE
XWBOTHble 06n1afaloT 30p0BOI «runoTanamo-runodusHo-roHagHon» (MT) ocbio ropMOHaNbHOW perynsayuu
1 CNOCOGHbI pearnpoBaTh Ha BelLecTBa, BO3AelCTBYOWME Ha oCb [T Ha pas/inyHbIX YPOBHSX.

2 TepMuHbI U onpejeneHns

B HacTosiwem cTaHfapTe NPpUMeEHEHbl TEPMUHbI C COOTBETCTBYOLWMMMN ONpeaeneHUnAMu:

2.1 BenuuunHa 3arpysku: XXusoi Bec pbibku B 06BEM BOAbI.

2.2 BUTennoreHnH goconunornmkonpotend (VTG): MNpefwecTBEHHUK G6enka XenTka filua, KoTo-
pblii 06bIYHO CUHTE3UPYETCA Y CeKCyaslbHO aKTUBHbIX CaMOK BCeX filleknaayLimx Bugos.

2.3 MakcumanbHasa gonyckaemas koHueHTpauusa (MAK): coctaBnset npubnmsntensHo 10 % LCSO.

2.4 ocb HPG: 'mnoTtanamumyeckasa rmnodunsapHas roHaganbHas ocCb.

2.5 nnoTHOCTb 3aceneHus: Konnyectso pbl6ok B 06bemMe BOfbl.

3 OCHOBHblE NONOXEHUA

3.1 ButennoreuunH (VTG) 06bI4HO NPOMN3BOAUTCS MEYEeHb0 CaMOoK alileknagyunx Nno3BOHOYHbIX XUBOT-
HbIX B OTBET Ha LUPKYIALUIO 3HAOTEHHOTo 3CTporeHa, npejlecTBeHHUKa 6e/IKOB AUYHOIO XesiTKa, KOTopblit
NPOU3BOAUTCA MEYEHbIO N 3aTEM NEPEHOCUTCSA KPOBOTOKOM B AWYHUKW, A€ UCMNOJb3YeTCA B PasBUTUN U U3-
MEHEHUN 0OLUTOB. BUTENNOreHNH NpakTuyeckn He o6HapyXmBaem B naasme Hespesbix CaMOK U camuoB pbl6,
NMOTOMY YTO OHUW UCMbITbIBAIOT HEAOCTATOK B 3CTPOreHe; 0JHAKO UX NeveHb CNocobHa K CUHTE3Y U BblAE/IEHUNIO
BUTE/N/IOTEHNHA B OTBET Ha 3K30TE€HHYI0 CTUMYNALMNIO 3CTPOreHa.

3.2 N3mepeHne BUTENNOTEHNHA UCMONb3YETCA A1 06HApYXeHUs BewecTB C pas/IMyHbIMMN aHTUICTPO-
reHHbIMKN cBolicTBaMU. O6HapyXeHNe aHTUICTPOreHHbIX XMMUYECKNX BELLECTB BO3MOXHO Yepe3 usMmepeHue
WHAOYKUUW BUTENSIOTEHMHA Yy caMuoB pblb. VHAYKUMA BuTensoreHnHa 6blna Takke NpoAeMOHCTpupoBaHa

N3paHue oduymansHoe
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nocsie 3KCMNOHMPOBAHNA apoMaTU3npPOoBaHHbIMU aHAgporeHamun. CHUXeHUe YPOBHA LUPKYNUPYIOLWMX 3cTpore-
HOB y CaMOK B pe3yfbTarte, HanpuMmep, MHIM6UpoBaHUA apomaTasbl. epMmeHTa, KOTOpbIi NpeBpaLliaeT aHApo-
reHbl B 3HAOTEHHble 3CTPOreHbl B €CTECTBEHHbIX YC0BUAX (17p-3cTpagmnon), NpUBOANUT K CHUXEHUIO YPOBHSA
BUTENNOreHNHAa, UCNOMb3yeMOro A8 06HapyXeHus WHrM6UTopoB apomartasbl. Buonornyeckas 3Ha4yMMoCTb
peakuunm BUTENNOreHNHa B OTBET Ha UHIMBGMpPOBaHWe acTporeHaYapomaTasbl yCTaHOB/IEHA U XOPOLIO M3yyeHa.
OpfHako npou3BoAcTBO VTG y camok TakKe MOXeT 6blTb U3MEHEHO TOKCUYECKUM AeCTBMEM BeLLeCcTB, He 06-
najarwLmnx SHAOKPUHHON TOKCUYHOCTbIO (HanpuMep, renaToTOKCUYHOCTL).

3.3 Heckonbko MeToA0B M3MepeHUs 6bln ycnewHo pa3paboTaHbl U cTaH4apTU3NPOBaHbl ANA Nosce-
[HEBHOr0 NCNONb30BaHNA. DTO KacaeTca KOHKPETHbIX BUAOB MMMYyHOMEepMeHTHOro aHanunsa (M®A). ncnonb-
3yLWNUXCA B UMMYHOXUMUN METOA0B A5 KOZIMYECTBEHHOIO onpefesieHna BUTeNI0reHNHa. CUHTEe3MPOBAHHO-
ro B Manblx o6pasuax KpoBU UNKN NeyYeHn, CoObpaHHbIX OT OTAENbHbIX 0cob6ell pbl6. O6pasubl AN U3MepeHns
VTG oTbupatoT y Tpex BUA0B: TYMNOrosioBOro rosibsiHa (KpoBb), AaHNMO pepuno (KPOBb WM FOMOreHaT) rososbl/
XBOCTa U Mejaku ANOHCKON (neyeHb). Y mefakm HabnwogaeTcs xopolwas Koppensunsa Mexay KoHueHTpaumei
VTG. nsmepeHHol B KpOBM U neveHn. Habopbl 4N8 U3MepeHns BUTENOTeHNHA LWNPOKO AOCTYMNHbI; TakMe Ha-
60pbl A0MKHbI 6bITb OCHOBaHbI HA YTBEPXAEHHOM BugocneundunyHom metoge ELISA.

3.4 BTOpMUYHbIE NONIOBbLIE MPU3HAKM Y CaMLOB Pblib OTAE/bHbIX BUAOB SAB/SKTCA BNOJIHE Pa3/IMyUMbIMK,
UNPeannaTCsa KONMYECTBEHHO U pearupyoT Ha YPOBHU LLUPKYNINPYIOLWKUX SHAOTEHHbIX aHAPOreHoB B cryyae
TO/ICTOr0/1I0BOrO rO/IbSIHA U Meflakn. HO He ANA AaHWO pepuo. He obnagatoLero BTOPUYHbIMKU NOSTOBLIMU NPU-
3HaKaMu. KOTopble BO3MOXHO M3MepPUTb KoNnyecTBeHHO. CaMKkn o6HapyXuBatwT cnoco6HOCTb (hOpMUpoBaTh
MYXCKWe BTOPUYHbIE NOSIOBblE NPU3HAKW, KOrA4a OHU NoABepralTcsa AeNCTBUI0 aHAPOreHHbIX BEWecTB B BOAE.
YMeHbLleHne BTOPUYHBIX NOSTOBbLIX NPU3HAKOB Yy CaMLIOB CleAyeT UHTepnpeTupoBaTh C OCTOPOXHOCTbLIO 1M3-3a
HU3KOW CTaTUCTUYECKOWN LOCTOBEPHOCTH, N OHW AO/KHbI 6bITb NOATBEPXKAEHbI 3KCMEPTHLIMU OLeHKaMu 1 y6e-
AUTeNnbHbIMUW foKa3aTenbcTBamu. CyLecTBYOT OrpaHUYeHnsa K UCNOSb30BaHUI0 AaHWO pepuno B 3TOM NpobuT-
aHanuse B CBA3W C OTCYTCTBMEM M3MEPUMbIX BTOPMYHbLIX NOMOBbLIX NPU3HAKOB, YyBCTBUTE/bHbIX K AeCTBUIO
aHApPOreHOTOKCUYHbIX BELWECTB.

3.5 Y TONCTOron0BOro rofibsiHa rnasHbIM UHAMKATOPOM BO34elCTBUA 3K30T€HHOro aHAporeHa sBnseTcs
KONMYecTBO 6payHblX GYropKOB, PACNONIOXEHHbIX HA NepeAHeN YacTu roNoBbl cCamMkun. Y Mefaku rnaBHbIM Map-
KEPOM 3K30T€HHOro BO3AeNCTBUS aHAPOreHOoB SIBNSAETCA YMC0 NannansapHbiX 6YrOpKkoB y CaMoK pblb.

4 MpvHuKnn Tecta

4.1 B npobuT-aHanmse camubl M CaMKn pbl6 penpoAyKTUBHOIO BO3pacTa nojAsepralTcs BO3AeWCTBUIO
COBMECTHO B TeCTOBbIX cocygax. CocTosiHMe pasBefieHuns no3BonseT AnddepeHunposaTb Kaxablii non n
Taknum o6pasom cBA3aTb pe3ybTaTbl C aHAIM30M KaXA0N KOHEUYHOM TOUKM, UTO rapaHTUpyeT Ux YyBCTBUTE/b-
HOCTb K 9K30TE€HHbIM XMMWYECKMM BellecTBaM. 10 3aBeplUeHUI0 TecTa Non NOATBEPXAAeTCa Makpockonuue-
CKUM nccrnefoBaHnem roHaf nocne BCKPbITUA GPIOLWHONW NONOCTU HOXHULAMN.

MccnepoBaHme HaumHaloT ¢ 0T60pa pbi6 M3 MOros0BbS, KOTOPOE HaxOAWTCS B COCTOSAHUM UKpOMeTa-
HUS; cTapble XWBOTHblE HE AO/IKHbI MCNO/b30BaTbCA. MiccnegoBaHme NpoBOAMTCA C UCNO/b30BAHMEM Tpex
KOHLUeHTpauuii BO34eNCTBMA XMMUYECKOr0 BeLecTBa, NKC «YUCTbIN» KOHTPOb N KOHTPONbHAaA nNpoba c pac-
TBOpUTENEM. eC/n 3TO Heobxogumo. icnonb3yiloT ABa NapannenbHbiX UCNbITAHUSA (KaXAbli cocyf, COAEpPXNT
NATb CaMLOB W MATb CamMoK) A4NA MeAakn WA faHWo pepuo. TorAa Kak A5 rofibsiHa UCNOMb3YIT yeTbipe
pennukauun (Kaxablii cocysi, COLEPXUT ABYX CAMLOB U YeTbipex CaMKokK). STOT NPUHLMN YYnTbIBAET TEPPUTO-
puanbHoe noBegeHne caMLoB TYMOrosi0BOro rojfibsiHa, COXpaHsas npu 3TOM AOCTATOYHYI TOYHOCTb aHanusa.
Bpems akcnosunuumn coctaBnseT 21 aeHb, 0T60p 06pasL0B Takxe OCyL ecTBASeTCA Ha 21-i AeHb.

4.2 Ha 21-/ geHb Bce pbiGbl NOABepralTCA 3BTaHa3nU. BTOpUYHbIE MOM0BbIE MPU3HAKA U3MEPSIT Ha
TOJICTOTO/IOBOM TO/IbSIHE U Mejake; oToéupalroT obpasubl KpoBW A/ OnpefenieHnsa BUTESIOTeHNHa Yy JaHno
pepuo ¥ ronbsiHa, afibTepHaTUBHO ro/10Ba/XBOCT MOTYT ObliTb OTOOPaHbl ANA ONpejeneHns BUTe/I0reHnHa y
[aHNO0 pepuo; neveHb cobupaloT ana aHanusa VTG y megaku.

5 Kputepun 4OCTOBEPHOCTU TecTa

[ns pe3ynbTaToB TeCTa MOTyT 6bITb NPUMEHEHbBI CNlefyoLLMe YC/I0BUS:

- CMEpTHOCTb B BoAe (MM pacTBopuTene) He fo/MKHa npeBbicuTb 10 % Ha MOMEHT OKOHYaHuA nepuoga
BO3A4elcTBUSA;

- KOHL,eHTpauma pacTBOPEHHOTO KMUC/IOpOAa A0J/IKHA COCTaB/ATb N0 KpaiHeih Mmepe 60 % OT KOHUEHTpa-
LMN HaCbILWEHUA KNCNOPOAOM BOAbI MPpU TEMnepaType 3KCNepuMeHTa;
2
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- Temnepartypa BoAbl He fo/hkHa Kone6atbca 6onee yem Ha + 1.5 °C mexgy TeCTOBbIMU cocyfamu B
Nt060i MOMEHT NPOBeAEeHUs TecTa W NoAAEPXMBATLCA B Npedenax gvanasoHa B 2 °C, onpegeneHHbix 4ns
TEeCTUPYEMbIX BUSOB;

- NOJlyYeHHble AaHHbIE J0/KHbI 4EeMOHCTPUPOBATh, YTO KOHLEHTpaL M TeCTUPYEMOro BeLecTsa B pac-
TBOpe noaAepxunsalTca B npegenax + 20 % OT CpeAHEB3BELUEHHbIX 3HAYEHUI.

6 OnucaHue meToga

6.1 O6opypoBaHue

CtaHpgapTHoe nabopaTopHoe o6opyaoBaHue, B HaCTHOCTY:

- Kucnopogomepsbl U pH-MeTpbl;

- o6bopyAoBaHue gns onpefesieHNs ecTKOCTU 1 LWeN0YHOCTU BOAbI;

- Hagnexatuit npnbop ANA KOHTPOAA TemnepaTypbl, MPeANnoYTUTENbHO HENPEPbLIBHOTO AECTBUS;

- eMKOCTH, BbIMO/THEHHbIE N3 XUMUYECKU UHEPTHOTO MaTepunana u umewwne o6beM. COOTBETCTBYIOLL Ui
pekoMeHAyeMoii 3arpy3ke u NAOTHOCTY 3acefeHuns;

- CBEXMWIi cybecTpaT 41 TYnorosoBoro rofibsiHa v faHno pepuo;

- BECbl COOTBETCTBYIOLLETO Kacca TouHocTu (+ 0.5 wmr).

6.2 Boga

[lnsa akcnepuMeHTa MOXeT UCNOoMb30BaTbCA Nt06as BoAa, koTopas obecneunmBaeT yC/10BUSA [ONTOBPEMEHHO-
ro BbDKMBAHUSI U POCT TECTOBbIX BUA0B. OHAa fO/MKHA UMETb NOCTOSAHHbIE XapakTepucTUK/ B TeUeHUe NpoBeAeHNs
Tecta. pH BoAbl A0/MKHO ObITL B Auana3oHe oT 6.5 40 8.5. HO BO BpeMs TecTa 3TO 3Ha4YeHue J0/MKHO KonebaTb-
ca B npegenax + 0.5. UTobbl rapaHTUpoBaTh, YTO BOAA, MCNOMb3yeMas Ana pasbasneHuns, He byaeT BAUATbL Ha
pe3ynbTaTbl 3KCNepMMeHTa (HanpuMep, nyteM o6pa3oBaHNs KOMMIEKCOB C TECTUPYEMbIM BELLECTBOM), LO/MKHbI
6bITb B3ATbI MPO6bI BOAbI 4718 aHann3a. Heobxoaumo Kaxble Tpy Mecsua B pa3baBnsioleil Boge n3mepsTb KOH-
LeHTpaumio Tsxenbix metannos (Cu. Pb. Zn. Hg. Cd, N n T. 4.), OCHOBHbIX aHWOHOB 1 kaTnoHoB (Ca, Mr. Na, K. Cl.
S04 n T1.4.), nectuymaoBs (obwee cogepxaHve octop- U XJ10poOpraHnyecxnx BeLecTB), coaepxaHue obuiero
OpraH14eckoro yrnepoja v Cyxoro octaTtka /1 Toro, YTo6bl UMeTb YBEPEHHOCTb B TOM. YTO BOAA ABMSETCS OTHO-
CMTeNIbHO NOCTOSIHHON MO CBOEMY cocTaBy. ECnu cyLiecTByIOT Aoka3aTe/ibCTBa TOro, YTO KAYeCTBO BOfbl NOCTOSH-
HO B TEUYEHME rofa, onpeAenieHns MoryT 6biTb MeHee YacTbiMy (HanpuMep, Kaxjble WecTb MecsLeB).

6.3 TecToBble pacTBOpbI

6.3.1 TecToBble pacTBOpPbl TpebyeMbiX KOHLEHTpaLuuii roToBaTca nyTem pasbasBieHns OCHOBHOMO pac-
TBOpa. OCHOBHOW pacTBOp NoAroTaBAnBaeTCcsA NyTeM pacTBOPEHUS HEO6XOAUMbIX BELWECTB B BOAE C UCMO/b-
30BaHMEM MexaHW4YecKkux cpefcTB (HanpuMmep, MarHUTHbIe WAW yNbTPa3ByKOBble Mellanku). na nonyvyeHus
Heo6Xx04NMOro KOHLEHTPUPOBAHHOrO pacTBoOpa MOXHO UCNOMb30BaTb Tabnuubl pacTBoOpMMOCTU. Mcnonb3o-
BaHWe pactBopuTeneli He pekomeHgyeTca. OfHaKo B cnyyae, ecny 3T0 HEO6XOAMMO, HYXHO OTAefIbHO no-
CTaBUTb KOHTPOJIbHYIO MPOGY C pacTBOpPUTEsIEM B TOW Xe CaMOii KOHLLeHTpaLumn, 4To 1 B aKCnepuMeHTe. Bbl-
60p pacTBopuTens byaeTt onpegeneH XMMUYeCKMMN CBOMCTBaMU BellecTBa. PekoMeHgyemas makcumanbHas
KOHLEeHTpauus pactsoputensa 100 mkn/n.

PekomeHayeTCAa MUHUMU3NPOBATL KOHLEHTpaLuuio pacTBopuTens Be3fe, rae 3To TeEXHUYECKN BbINOJTHU-
MO (B 3@aBUCMMOCTU OT (DMU3NKO-XMMUYECKMX CBOWCTB TECTUPYEMOTO BELLecTBa).

6.3.2 MoxeT 6bITb NCNOMb30BaH AMHAMUYECKU/ (NPOTOYHbIA) TMN aKcnepumeHTa. Takoli TecT Tpebyet
YCTaHOBKM CUCTEMbI HEMPEPLIBHOTO pacnpejeneHnsa n pasbassieHnss OCHOBHOIO pacTBopa TeCTUPYEMOro Be-
wecTtsa (Hanpumep, 403aTOPHbI HAcoC, NPONOpPLMOHabHbI pa3baButenb, cuctema pacTsopeHus) Ans obe-
crneyeHnsa paja KoOHLEeHTpaumnii B TeCTOBbIX akBapmymax. O6beMHble CKOPOCTY NMOTOKA OCHOBHbIX PACTBOPOB U
pasbaBnsioLeit BoAbl f0/HKHbI MPOBEPATLCSA PErynsipHo, NpenoyTUTeNIbHO eXefHeBHO, BO BpeMs TecTa u He
[O/KHbI MeHATbCA 6onee yem Ha 10 % B TeyeHne TecTa. HE0O6XOANMO C OCTOPOXHOCTLIO UCMO/b30BaTb HU3-
KOCOPTHbIe NAacTUKOBble TPY6GKW unu Apyrue martepuarnbl, KOTOpble MOTyT cofepXaTb 6GMONOrNYeckn aKTuBs-
Hble BellecTBa. Bbibupas matepuan Ana nepekaumpalLeil cucTeMbl, HEO6XOAVMO Y4YNTbIBaTb BO3MOXHYHO
agcopb6umnio ncnbliTaTeNbHOro BelecTsa Ha 3ToM maTepuane.

6.4 CoagepxaHue pblb

6.4.1 MogonbITHbIE Pbi6bl AOMKHbLI 6bITb 0OTOGPaHbI U3 NabopaTopuii, NPeAnoYTUTENbHO U3 O4HOI Na-
6opaTtopuu. KOTopble akKIMMaTU3NPOBaHbLI B TeUYeHUe Mo KpalHeli Mepe ABYX Hefeslb A0 TecTa Npu Tex xe
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YyCNOBUAX KayecTBa BOAbl U OCBELLEHUS, KOTOPbIE NCMNOMb3YIOTCA B 3KCNepUMeHTe. BaxHo cobnogaTb HOpMY
3aceneHna B akBapmyMbl A8 KaXxaoro suga pblo.

6.4.2 MNocne 48-yacoBOro nepuoga akknmmarnsaymun perucTpupyroT CMEPTHOCTb NO crieAdyowmm napa-
MeTpam:

- 6onee yem 10 % CMepPTHOCTb BbIGOPKMN Yepe3 ceMb AHER: NCKNYAalOT U3 3KCNepMMeHTa BCo rpynny;

- CMepTHOCTb Mexay 5 % 1 10 % BbIGOPKM: akkAMMaTU3aLuus B TeYeHNe CeMU LOMNOJSIHUTENbHbIX AHEN;
ecnun 6onblue Y4em 5 % CMEpPTHOCTb B TeYEHME JOMOMIHUTE IbHbIX CEMU AHEW; UCKIOYalT U3 3KCNepuMeHTa
BCIO rpynny,

- CMEpPTHOCTb MeHblle 5 % BbIGOPKM Yepes3 ceMb AHeli: pbiGbl AOMycKalTCs K TecTy.

6.4.3 PbiOGbl He [O/DKHbI MOyYaTb leyeHne B cayyvyae 60/1€3HM BO BpeMs nepuoga akknumartmsauuu, B
nepuvog nepej akcnosuumel uan Bo BpeMs Tecta.

6.5 MpegBapuTenbHas akcno3nyma n Bbi6op pbib

6.5.1 PekomeHAayeTcs HeAe bHbIN Nepnog npefBapuTesbHOM IKCNo3ULMKM ¢ pbibamu, NOMEeLLEeHHbIMU B eMKO-
CTW. aHaNornyHble peasnbHOMY TecTy. Pbl6 HE06X04MMO XOPOLIO KOPMUTb B TeYEHMe nepuoga akknumarusaumm n
akcno3nuuu. MNMeprog aKCNo3nLMM HauMHaOT € 0T6Oopa B3pOC/IbIX CekcyanibHO AMMOpPMHbIX 0c06elt N3 nabopaTopHOii
MOCTaBK/ MOM0BO3PEbIX XUBOTHLIX {HANpUMep, € BbIpaXeHHbIMY BTOPUYHBLIMU NOJIOBLIMU NPU3HAKaMu, 3aMeTHbIMU
y TYNOronoBoro rofibsiHa 1 Megakun). NPUroaHbIX ANa passefenus. na opueHTupa (3Tv KpUTepumn He MOryT paccma-
TpMBaTLCS M30/IMPOBAHO OT (hakTU4eCckn HabngaeMoro penpoAyKTUBHOIO CTaTyca KOHKPETHbIX pbli6) TYNOronoBbIii
rOMbsiH AO/MKEH 6bITb NPU6AN3NTENbHO (20 + 2) HeAeNbHOro BO3pacTa, Npu yCn0BUM YTO PbIOGKK BblpaLLvBasnCh nNpm
Temnepatype (25 + 2) “C B TeueHue Bceli NPOA0/HKUTENBHOCTY XU3HU. ANOHCKas Mejaka Ao/kHa 6biTb B Bo3pacTe
npnénunsmTensHo (16 + 2) Hegenu, cogepxallascsa npu (25 + 2) °C B Te4eHne Bceld XNU3HW. JaHNO pPepuo LOIKHbI
6bITb NPUGAN3NTENLHO B Bo3pacTe (16 + 2) Hegenw Npu KybTUBMPOBaHUM Npu (26 + 2) X .

6.6 KoHuyenuua Tocta

6.6.1 Tpu KOHUEeHTpauuu TECTMPYEMOrO BelecTsa, OAWH KOHTPO/b (BOAA) U. eCin Heob6XoAnMO, OfUH
KOHTPO/b C UCMOMIb3yeMbIM pacTBopuTenem. [laHHble MOryT 6biTb 06BbEKTOM CTATUCTMYECKOro aHanusa, no-
3BO/IAOLLEr0 onpeAennTb CTAaTUCTUYECKMN 3HAUYMMbIE Pa3/iMuna Mexay pesynbTaTamu KOHTPOASA U 3Kcnepu-
MeHTa. CtatucTnuyeckas obpaboTka nosesHa Ana yCTaHOBMEHUA APYTUX BO3MOXHbIX JONTOCPOYHbIX HETaTUB-
HbIX 3 hpeKkToB (Hanpumep, BbXNBaHWe, pa3BUTHeE, POCT U BOCMPOU3BO/CTBO) BeLlecTsa.

6.6.2 ina naHno n meaakn Ha 21-i geHb aKCnepuMeHTa B 3KCMepPUMEeHTabHbIX Tpynnax Kaxaomn tectu-
pyeMmoii KoHUeHTpauumn (MATb camL0B 1 NATb CAMOK B KaXA0M U3 ABYX MOBTOPHOCTEN) U B KOHTpone(sax) 6epyT
nNpo6bl Ha BUNIOTEHUH M BTOPUYHbIE NOIOBLIE NPU3HAKW, rae 3TO NPUMEHUMO. [Na TynorosnoBOro rofibsHa Ha
21- feHb 3KCNO3WUUM caMLOB M caMOK (4Ba camua W YeTblpe CamMKu B KaxAO0l U3 YeTblpex penankauuni) n
B KOHTpoOe(X) 6epyT Npobbl ANA U3MEPEHUS BUTEI/IOTEHNHA U NPOBEPKM BTOPUYHBLIX NOOBLIX MPU3HAKOB.

6.6.3 BbI60p TECTOBbIX KOHLEHTpaLunii

6.6.3.1 [lna aTOro TecTa caMoi BbICOKOW TECTUPYEMOI KOHLEeHTpaum eli 4o/mKHa 6blITb MakCUManbHO A0-
nyckaemas KoHueHTpauusa (MAK). yctaHoBneHHasn B Xxofe nNpefBapuUTesibHOro 3KCNepuMeHTa unn Apyrux AaH-
HbIX TOKCUYHOCTU, UM ee NPUHMMAIOT paBHOW 10 Mr/a, unu onpeaensioT, UCXOAA U3 MakCUMasbHOW pacTBo-
puMOCTKN B BOAE, BbIGMpPas caMylo HU3KYI0 KOHLeHTpauuio. MAK onpegenstoT Kak camyto BbICOKYH TECTOBYHO
KOHLUEeHTpaLuio BewecTsa, kotopas NnpuBoAnT MeHee yem K 10 % cmepTHOCTU. Mcnonb3oBaHue aToro nogxoaa
npegnonaraeT, YTO CYLWECTBYIOT aMNUMPUYECKMe AaHHble MO OCTPON WAWM APYroli TOKCMYHOCTM, NO KOTOPbIM
MOXeT 6bITb oueHeHa MAK. OueHka MAK MoXeT 6bITb HETOYHOW M 06bIYHO TPEByeT HEKOTOPOro 06CyXAEHMNS.

6.6.3.2 TpebytoTca Tpu TeCcTOBble KOHUEHTPaLUn ¢ NOCTOSAHHbIM (hakTOpoM, He npeBbiwatwmum 10. n
KOHTpONb 6e3 BewecTsa (B c/iyyae He06X0A4MMOCTU, U KPOMEe TOr0, KOHTPO/b C pacTBopuTesnemM). PekomeHay-
eTcsl AmanasoH chaktopoB pasbaBneHus mexay 3.2 n 10.

7 TMpouepypa
7.1 Bbl60op 1 B3BEWMBAHNE IKCNEPUMEHTANbHbIX pblb

BaXHO MUHMMU3NMPOBaTL pa3bpoc B Bece pbi6Gbl B HAYane Tecta. COOTBETCTBYIOLW WA Auana3oH pasme-
POB pa3fNiNyHbIX BUAOB, PEKOMEHAYEMbIX 45 TecTa, NpuBeaeH B npunoxeHun A. ina Bceit naptuu poi6. uc-
nosib3yemblx B TeCTe, Anana3oH BeCOB OTAE/IbHO 4/1 CaMLOB M CaMOK LO/DKEH HAXOAUTLCA N0 BO3MOXHOCTU
B npegenax 20 % oT cpefHeapndMeTUUYeCcKoro Beca pbiGbl OAHOTO M TOrO Xe nona. PekomeHayeTcs B3BECUTb
noABbLIGOPKN B NApTUM pbi6 AN OLEHKN CpeHero Beca nepej Hayas oM aKCnepumeHTa.
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7.2 YcnoBusi 3KCNOHMPOBaHUA

7.2.1 NMpoAONXNTENbHOCTb

MpofonxnTenbHOCTb TecTa — 21 AeHb nocne nepuwoga npeAsapuTenbHON akcno3uuun. PekomeHgye-
MbliA Nnepnog npeaBapuTenbHOi 3KCNo3nLMM — oAHa Hegens.

7.2.2 KopmneHue

7.2.2.1 Pbl6 HEO6XOAMMO KOPMUTb COOTBETCTBYIOLMM KOPMOM B 06bemMax, J0CTaTOUYHbIX 418 NoAdep-
XaHua gusnyeckoi popmbl. Heobxogmmo cobntofaTb OCTOPOXHOCTb, YTOObI N36exaTb pocTa MUKPOOPraHus-
MOB ¥ MOMYTHEHWS BOAbl. PekoMeHAyeTCa exefHEBHYI NOpuUuI0 pasfennuTb Ha ABe WAWU TPU paBHbIX YacTu
AN MHOFOKpPaTHOro KOPMJIEHUA B CYTKMW, pa3fenss Kaxhoe KopMaeHne no KpaliHeil mepe Tpex4yacoBbIM Mpo-
MeXyTKoM. KopM MOXHO faBaTb 04HON 601bLION Nnopuneil BO BpeMs BbIXOAHbIX AHEN. KopmneHne Heobxoam-
MO npekpaTuTb 3a 12 yacoB 40 Havyana BbIGOPKU/BCKPbLITUS XUBOTHbBIX.

7.2.22 Muuwa pbibbl fO/MKHA 6bITb NPOBEPEHA HAa Ha/Myne 3arpA3HALWNX NpuMeceil, Taknx Kak xiop-
opraHuyeckve nectuuuibl, NOAULMKANYECKNe apomaTuyeckue yrnesogopoabl (MAY), nonnxnopupoBaHHble
6uceHnnebl (MXB). KopMm ¢ BbICOKMM YPOBHEM (PUTO3CTPOreHOB, KOTOPbLIA MOXET NOCTaBUTb NOJ Yrpo3y Tou-
HOCTb aHanmn3a, kak N3BeCTHble aHTaroHNCcTbl acTporeHa (HanpumMep, 17P-acTpagmnon), HefonNycTUM.

7.2.2.3 HecbepeHHan nuwa n dekanmm foMKHbl yaanaTbCa U3 TECTOBbIX eMKOCTell no kpaliHeli mepe
ABa pasa B Hefleflo, HanpuMep € NOMOLLbIO TWaTe/IbHON OYMCTKN fHa C NOMOLLbIO CUCHOHA.

7.2.3 CBeT n Temneparypa

doTonepunof 1 TemnepaTtypa BoAbl AO/KHbI COOTBETCTBOBATL TpebOBaHMAM COAEepXaHusa BUAOB.

7.3 YacToTa aHanMTUUYECKUX N3MeEpPeHUit

7.3.1 [0 Hayana nepuoja 3KCNo3vuumn fos/mkHa 6blTb MpOBEpEeHa cucTemMa BHECEHWS BeliecTBa. Bce He-
06X0VMble aHaNUTUUYECKUE METOAbl AO/MKHbI BblTh NPOBEAEHbI, BKAOUYAsh UH(OpMaLUio 0 cTabunbHOCTY Belle-
CTBa B TeCTUPYeMoii cpefe. Bo Bpems TecTa KOHLEeHTpaLnio TecCTupyemMoro BeLecTsa onpeaensioT Yyepes paBHble
NPOMEXYTKM MO cneayrlnM napameTpam: 06beMHbIE CKOPOCTU NOTOKA PacTBOPUTENISi U OCHOBHOTO pacTBopa
13yyaeMoro BellecTBa. MIamepeHus ocyLLecTBASIIOT N0 BO3MOXHOCTM eXeHEBHO, HO He pexe YeM ABa pasa B He-
[enio. OHW He A0/MKHbI M3MeHATbCS 60/1ee yem Ha 10 % B TeyeHue TecTa. PekomeHayeTcst u3MepuThb hakTnyeckmne
KOHLeHTpaLuy BelecTBa BO BCEX COCYAax B Hayane Tecta U B eXXeHefe/lbHblIX MHTepBasax nocse aToro.

7.3.2 PekomeHayeTcs 060CHOBbLIBaTL pe3y/bTaTbl HA M3MEPEHHbIX KOHLEeHTpauuax. Ecnm KoHueHTpa-
LS TeCTOBOrO BellecTBa B pacTBope 6blsia y40BNeTBOPUTENbHO NoagepxaHa B npegenax = 20 % ot Homu-
Ha/IbHOW KOHLUEHTpaLunn B TeYEHWE BCEro TecTa, TO pe3y/nibTaTbl MOTyT 6bITb NPUBSA3aHblI UMM K HOMUHAbHOW
KOHLLeHTpaLuun, nmn K U3MepeHHbIM 3HaYeHUsIM.

7.3.3 NMpu HeobxoaMMOCTH 06pasubl 4OMKHbI 6bITb OTOUNBTPOBAaHLI (HanpumMep, ¢ MOMOLW b0 huabTpa c
pasMmepamu nop 0.45 MKM) U oTueHTpPUdyrnposaHbl. LleHTpudyruposaHue ABnsieTcs NpeanoyYTUTENbHbIM.
Ecnu TecTupyemoe BeLLecTBO He aficopoupyeT Ha (hunbTpbl, UNbTpaLus npuemaemva.

7.3.4 Bo Bpemsi TecTa pacTBOPEHHbIN kucnopos, Temnepatypa u pH cpefbl AO/MKHbI N3MEpPATLCA BO
BCEX TeCTOBbIX cocyfax Mo kpaiiHell Mepe pa3 B Hegento. O6Las XeCTKOCTb U LeN0YHOCTb AO/KHbI U3Me-
psiTbCS B OLHOM COCY/le C CaMoil BbICOKOI KOHLEeHTpauueii pa3 B Hegento. Temnepatypa Lo/HKHa NpoBepsATbCA
HenpepbIBHO MO KpaiiHeli Mmepe B 04HOM TECTOBOM cCOCYyAe.

7.4 HabnwpgeHus

Pag obwux 6nonornyecknx peakunini (BbhxvBaHue, HanpumMmep) u LenesBbix TeCcToB (YPOBHU BUTennore-
HVWHa, Hanpumep) OLeHMBaEeTCs B XO4€e WM N0 OKOHYaHWW TecTa. KonnyecTBeHHbI KOHTPOb NI0A0BATOCTN
MOXHO NpU HEe06X0AMMOCTN NPOBOAUTL €XeAHEBHO. 3MepeHns n oueHKn 3TUX 6MoMapkepoB U UX Nones-
HOCTb ONUCbLIBAKOTCA fajsiee B JaHHOM PYKOBOACTBE.

7.4.1 Bbl)XxnBaemocTb

PbI6GKM [0O/KHBI 06C/1e0BaThbCA eXeAHEBHO BO BpeMs TECTOBOrO NMepuoja, U CMePTHOCTb B 3TOT nepu-
o4 J0/KHa perncTpmpoBatbcs. MepTBble pbli6KM AO/MKHbI YAANATLCA Kak MOXHO cKopee. 3aMeHsATb MepTBbIX
pbIGOK B KOHTPOJ1E UK B TECTOBLIX COCyAax Hefb3sA. Mon pbib, KOTOPble TMOHYT BO BpeMs TecTa, [OoJIKEH 6biTb
onpefeneH MakpoOCKOMMYECKO OLEHKO roHas,.

7.4.2 NMoBefeHe U BHEWHN BN

7421 Nio6oe oTKNOHEeHNe B NoBefeHNn (OTHOCUTENIbLHO KOHTPOSIA) AO/IKHO ObiTb OTMEYEHO, 3TO MO-
XeT 6blITb NposiB/ieHneM 06Leli TOKCMYHOCTH, BKAOYAA TMNEPBEHTUNSALNIO, HECKOOPAMHMPOBAHHOO niaBsa-
H/e. NoTeplo paBHOBECUS, HEMOABWXHOCTb UAW aTUNMYHOEe KopmseHue. CnefyeT Takxe oTMmeuaTb ftobble
BHELIHNO aHOManumn (Hanpumep, KpoBoTevyeHne, nsMeHeHune upeTta). CrefyeT NPoOABAATL OCTOPOXHOCTL Npu
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UHTepnpeTaunmn 3TUX NPU3HAKOB TOKCUYHOCTU, TaK Kak OHU He ABNAKTCA HaAEeXHbIMU CBUAEeTeNnbcTBaMun 6uo-
MapKepoB O NOTeHLMaribHOM BO3AeNCTBUM HA 3HAOKPUHHYIO cuctemy. OTn HabnwAeHUs MOryT Takke npefo-
CTaBUTb KaYeCTBEHHYI MH(OPMAaLUUI0, NOME3HYIO AN NAaHUPOBaHMA OyAyWUX 3KCMEPUMEHTOB Ha pblOKax.
Hanpumep, TepputopuanbHyo arpecCUBHOCTbL CaMLOB MW MaCKy/IMHU3aLUI0 CaMOK Y TO/ICTON0/10BOrO roJ/ibA-
Ha noj BO3AeNCTBMEM aHApPOreHoB. XapakTepHoe noBefeHune faHNo BbIMeTbiBaTb UKPY C NEPBbLIMU nyvammn
COJITHL,a MOXeT MEeHATLCS Noj BO3AeCTBMEM 3CTPOrE€HOB MW aHTUAHAPOrEeHOB.

7.4.2.2 HabnwopeHnsa 3a Ka4eCTBEHHbIMY U3MEHEHUSIMUN B MOBEAEHNN PbIGOK BaXHbl Takxe 1 npu otéope
3KCNepuMeHTabHbIX XUBOTHbIX. HEeKOTOpble akTUBHbIE AN1A IHAOKPUHHOW CUCTEMbI BellecTBa MOTyT HeMef-
NIEHHO NOBAUATL Ha crefylowme 0co6eHHOCTN NoBeAeHUA TYNoros10BOro rosibHa: okpacka (oCBeT/ieHne unm
NOTEMHEHMNE), PABHOMEPHOCTb OKPackn (Hanuune BepTUKasbHbIX N0s0C) U hopma Tena (B painoHe ronosbl n
rpygun). NMoatomy HabnwgeHns 3a U3NYECKUM NosiBIEHUEM Pbibbl AONKHBI NPOBOANTHCSA B TEYEHUE BCero
TecTa BM/IOTh [0 €ro 3aBeplleHuns.

7.4.3 OBTaHa3ns pbibbl

Ha 21-ii geHb, TO eCTb NPY 3aBePLLUEHNN IKCNO3UL MU, PbIBKN AOMKHbI 6bITb NOABEPrHYTHI 3BTaHa3WUK € No-
MOLLbIO pacTBopa TpuMKanHa [TpukamHa meTaHcybgoHat. Metacain. MS 222 (CAS 886-86-2) B kKOHUeHTpauuu
oT 100 go 500 mr/n. 6ychepnsoBaHHblii ¢ 300 mr/n NaHCO03 (CAS 144-55-8)], npefHa3HaYeHHOro 4151 CHUXEHUS
pasgpaxeHusa cnm3nctoin 060104KK; 3aTeM CObBUPaOT KPOBb M TKaHb ANA onpeaeneHnsa BUTeN10reHNHa.

7.4.4 HabnogeHne 3a BTOPUYHBIMW NMOOBbIMU NpU3HaKaMmu

HekoTopble 3HAOKPUHHbIE HapylweHUs MOryT BAUATbL Ha BTOPWYHbIE NOJSIOBbIE MPU3HAKN (KONMYECTBO
6payHbIX 6YropkoB y caML0B TynoronoBOro ronibAHa, nanuansapHble 6yropkn y camuos megaku). Hekotopble
BellecTBa MOTYT Takke Bbl3blBaTb aHOMasibHble NPOSIB/IEHUS BTOPUYHBIX NOJIOBbLIX MPU3HAKOB NpejcTasuTe-
nei gpyroro nona; HanpuMep, aHTaroHMCTbl peLenTopoB aHAporeHa, Takne Kak TpeH60/10M. MeTunTecTocTe-
POH U AUTMAPOTECTOCTEPOH, MOFYT NPUBECTN K Pa3BUTUIO Y CAMOK TYMOros10BOro rosibsiHa 6payHbix 6yropkoB
UMM NOABNEHMNIO NanUANAPHLIX NOIOC Yy caMOK Mefakun. Takxe 6b1/10 OTMEYEHO, YTO @aHTarOHUCTbI PeLenTopoB
3CTpOreHa MOryT MPMBECTM K YMEHbLUEeHN 4Yucna 6payvHbix 6YropkoB u pasmepa 3aTbl/IOYHON NOAYLIKA Y
B3pOC/bIX camuoB. Takne mopdonornyeckne HabngeHns MoryT NnpefocTaBuTb MOME3HYI0 KAYeCTBEHHYHO U
KOIMYECTBEHHYI0 MHOPMaL M0 NpU NAaHWpPoBaHWW fanbHeRlnX uccnenoBarunii. Yncno n pasmep 6payHbix
6YropkoB y rofibsiHa U nanuansipHbie 6yropkn y mefgaku MoryT 6biTb OnpefesieHbl KOMYeCTBEHHO Henocpea-
CTBEHHO B XOf€ 3KCNepuMeHTa Uu No3fHee B COXpaHeHHbIX obpasuax.

7.4.5 Butonnorenux (VTG)

7.4.5.1 KpoBb cobupatloT 13 XBOCTOBOW apTepuu/BeHbl KanuaasipHoi Tpyboukoi ¢ renapuHoOM C NOMO-
Wbl MUKpOremaTokpuTa WAW WnpuueM ¢ NoMOLLbI0 NYyHKUMK cepaua. B 3aBucMmMoOCTV OT pasmepa pblbku
cobnpaemble 06beMbl KpOBU KoNebnwTcsa oT 5 Ao 60 Mk AnA ronbsHa n oT 5 go 15 mkn gnsa gaHuo. Nnasmy
OTAENAT OT KPOBM LLeHTPUAYrMpoBaHNEM U XPaHAT C MHIM6MTOpamm npoteassbl npu muHyc 80 °C o aHanmsa
Ha VTG. Y mefakn AN aHanu3a UCNonb3yeTcs neyeHb, y AaHWO TakkKe MOXeT MCNONb30BaTbCA Kak UCTOY-
HUK TKaHW fNA aHanm3a BUTENOreHnHa roMmoreHar rosfosbl/xsocta. N3mepenne VTG A0/1KHO NPOBOAUTHLCA NO
yTBEPXAEHHOMY romonorunyeckomy metogy ELISA ¢ ncnosb3oBaHneM romosiorMyeckux ctaHgapToB UM aHTu-
Ten VTG. PekoMeHAyeTCst MCNOMb30BaTh METoA, CNOCOOHbIN 06HapyxuTb VTG B naasMe Ha ypoOBHE HECKO/b-
KUX HI/MN nnasmbl (HI/MA TKaHW), KOTOPbIA aBNsSeTCA DOHOBLIM YPOBHEM NS UHTAKTHLIX CamL,0B pbl6.

7.4.5.2 KoHTposib kayecTBa aHanun3a VTG gocturaeTca ¢ NOMOLLbIO CTaHAapTHbIX HABGOPOB XMMUKATOB U Ay-
6nupoBaHnem aHanusa. Ana kaxagoro metoga ELISA ctpoutcs matpuua addpekta (adhdekt pazbaBneHus npobbl)
0115 onpefeneHns MMHUMasnbHoro daktopa pasbasneHus. Kaxgasa nnactuHa ELISA, ncnonb3yemas gna aHanu-
3a VTG. gomkHa BKAYaTh C/iefyloLne KoroposbHble 06pasLbl: LWecTb CTaHAAPTHbIX KaIMGPOBOYHbLIX PACTBOPOB,
0XBaTbIBaOLLUMX OXMAAEMbIV Auana3oH KOHLEeHTpauuii BUTENNOreHHa. U 0AWH XON0CTOMN ONbIT, NpoaHann3npoBaH-
HbIli B ABYX MOBTOPHOCTAX. CTENEHb NOT/I0LEeHNS CBeTa B XO10CTbIX MPO6ax f0/HKHA COCTaBUTb MeHblle 5 % Makcu-
MasbHOW abcopbLuun CTaHAAPTHOTO KaIMB6POBOYHOrO pacTeopa. [Lo/mkHbI 6bITb MPOaHaNIN3MpPoBaHb! ABE NPO6bI KaXx-
[0ro TMNoBoro pas6aeneHns. B cnyvae pasbpoca mexay NnoBTOPHOCTAMMK 6onee yem Ha 20 % aHann3 NoBTOPSIOT.

7.4.5.3 KoachpuumneHT koppenaynun (R2) ons kanmbpoBOUHbIX KPUBbIX AO/MKEH 6bITb 60nbwe 0,99. Bbl-
cokasi cTeneHb KOppenauun HefocTaToyHa, A1 TOro YTobbl rapaHTMpoBaTh afiekBaTHoe npejckasaHne KOoH-
LeHTpauun BO BCex gmanasoHax. B AononHeHve K HanU4uMilo JOCTATOYHO BbICOKON KOPPEensaumm 3HavyeHuin
KanMbpoBOYHOI KPUBOI K KOHLLEHTpaL MM KaXA0ro cTaHhapTa BblYUCAAIT KPUBYHO CTaHAApPTHbIX pacTBOPOB,
KoTOpas A0/MKHA HaxoanTbes Mexay 70 % n 120 % oT ee HOMUHANBLHON KOHLEeHTpauun. Ecnn HoMuHanbHas
KOHLeHTpaunsa pacnonoxeHa faneko oT IMHUK perpeccun KanmbpoBOYHOro rpaduka (Hanpumep, npu 6onee
HU3KUX KOHLeHTpaLnsax), 3T0O MOXET NPUBECTU K HEO6XOAMMOCTN Pa3buTb KaNMBPOBOYHYIO KPUBYIO B HU3KOM U
BbICOKOM AManasoHax Wav K MCNo/b30BaHNI0 HENMMHEWHON MoAeNn, YTO6bl UMeTb BO3MOXHOCTb UCNO/1b30BaThb
nonyyeHHble pesynbTatbl abcopbumn. Ecnmn kpuBas pasbuta, Kaxablii ee cermeHT 4o/mkeH umets R2 > 0.99.

6
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7.4.5.4 Tpepen o6HapyxeHusa (LOD) o603HavaeTCcs kak KOHLEHTpaLusa HaMMeHbLLero aHaauTM4eckoro
cTaHgapTa, npegen konnyectseHHoro onpegenerdnsa (LOQ) NOHMMAIOT Kak HaMMEHbLLYI0 KOHLLEeHTpaLuio Hau-
MeHbLUEro cTaHAapTa, YMHOXEHHYI0 Ha caMblii HU3Kuii hakTop pasbasneHus.

7.4.5.5 B geHb BbINMOMIHEHUSA aHann3a Ha BUTE/IIOTEHUH NPOBOAAT aHann3 yCUeHHOro obpasua craH-
fapTHoro pacteopa. Takxe cUCTEMATUYECKA CBEPAIOT OTHOLIEHUS MeXAY OXUAAaeMOR N U3MepPeHHOW KOHLeH-
Tpauneil. BbINOSIHEHHON B TOT Xe [eHb.

8 Pes3ynbTtaTt un otuer

8.1 OueHka OTBETOB GMOMApKepoOB C MOMOLW b AncnepcuoHHoro aHannsa (ANOVA)

Y7106l MAEHTMPNUNPOBATL MOTEHUMANbHOE BO3AEeNCTBME BelecTBa Ha 3HAOKPUHHYIO CUCTEMY, cpaBs-
HUBAIOT pe3ysibTaTbl ONbITHOW M KOHTPOJILHOW rPpynn ¢ NOMOLULbIO AucnepcuoHHoro aHanusa (ANOVA). Ecnu
MCNO/b3yeTcst KOHTPO/b, COAEPXaLLNA pacTBOPUTE b, COOTBETCTBYHOLW M CTATUCTUUYECKUIA TECT JO/IKEH BbITh
BbIMO/IHEH MeXy KOHTPOJIEM C BOAOM N KOHTPOIEM C pacTBOpPUTENEM A1 KaXA0ro Habngaemoro adhgekra.

Bce fgaHHble, cBA3aHHbIe 6MONOTMYECKOn peakumel, 4OMKHbI 6bITb NpoaHann3npoBaHbl U NPUBEAEHbI B
npussAske kK nony. Ecnn runotesa He NPOBEPATCS C NOMOLLbIO NapamMeTpuyeckux MeTof0B — HEHOpMasibHoe
pacnpegeneHue [Hanpumep, TecT Wannpo — Bunka {Shapiro-Wilk)] nnu reteporenHas gucnepcus [tect bap-
neta (Bartlett) unu tect JleBeHa (Levene)], AO/MDKHbI ObITb PACCMOTPEHbI BO3MOXHOCTbL TpaHCcoOpMUpoBaTb
[aHHble AN romoreHusayuy gucnepcum go sbinofiHeHns ANOVA nnv sapuaHT 415 BbINOSIHEHUSA B3BELLIEHHO-
ro aHanusa. Tect [laHHeTTa (Dunnett) (napameTpuyeckunii) Ha MHOTOKpaTHbIe MonapHble CPaBHEHNS UIKN aHa-
nn3 MaHHa — YutHu (Mann-Whitney) (HenapameTpuuyeckuid) ¢ perynmposaHuem BoHceppoHn (Bonferroni)
MOXET UCNOMb30BaTbCS 4151 HEMOHOTOHHOTO OTHOWEHUS «A03a — OTBET». [pyrne cTaTUCTUYECKNE TECTbl
Takxe MOryT ucnosnb3osartbca (Hanpumep, Tect Jonckheere-Terpstra nnu tect Williams), ecnm oTHoweHne
«f03a — OTBET» AABNAETCA NPU6AN3NTENbHO MOHOTOHHbIM.

8.2 OTyeT 06 uccnepoBaHumn

OTyeT 06 UccnenoBaHUN AO/HKEH BKIOYATh:

8.2.1 YcTaHOBOYHbIE flaHHble:

- cTeneHb MogrotosnieHHocTH MepcoHana k MNpoBefeHunio TecTa;

- Kaxfgas nabopatopusa Ao/KHA NPOAEMOHCTPMPOBATL CBOKO KOMMNETEHTHOCTb, BKIOYas Hanuume He-
06X04NUMbIX peakTUBOB.

8.2.2 TecTupyemoe BeLLECTBO;

- XapakTepucTukn TeCcTMPyemoro BeLlecTBa;

- thusnyeckasn npupoga n cooTBeTCTBYOLWME DU3NKO-XMMMUUYECKNE CBONCTBA;

- METO/, 1 yacToTa NoAroTOBKM TECTOBbIX KOHLEHTpaLuu;

- MHopMaLma 0 cTabnIbHOCTU M CNOCOBHOCTY K Pa3ioXeHUI0 MUKPOOpraHn3mMamu.

8.2.3 PacTtBopuTtensb:

- uccnepfosaHne pactsoputens (npupoga, UCnosib3yemble KOHUeHTpayum):

- obocHoBaHue Bbibopa pacTBopuTesna (KpOMe BOAbI).

8.2.4 MoAoNbITHbIE XXUBOTHbIE:

- BUAbl U MeCTu pa3BefeHus;

- nocTaBLKK U 060pyf0BaHMe, NPUMEHAEeMOe Npu AOCTaBKe;

- BO3pacT pbl6bl B Ha4Yane tecta u penpoaykTUBHbINA cTaTyC;

- pgetanu Mpoueaypbl akkInumaTn3auum XMBUTHBbIX;

- BeC Tena pbl6ok B Hayane aKcnosmymm (Ha4ymHaa ¢ npegBapuTesibHOro Bbibopa pbl6oK).

8.2.5 YcnoBusa npoBefeHus Tecrta:

- Mcnosib3yeMmblii MeTof (TUMN 3KCNepMMeHTa, CTeNEeHb Harpy3kun, MJIOTHOCTb 3aceneHns uT. 4.);

- MeToq NOATrOTOBKN OCHOBHbIX pacTBOpPOB N UX pacxoq.

- HOMWHaNbHble TECTOBble KOHLUEeHTpauuu, exeHefenbHOe U3MepeHWe KOHLEeHTpauuin aKcnepumeH-
rONIbHbIX PacTBOPUB PeakTUBOB W WUCNOJIb3yeMble aHanuTuyeckne MeTofbl, cpefiHEB3BELIEHHbIe 3HaYeHus
1N cpeaHekBaapaTuUYHble OTK/IOHEHUA B TECTOBbIX COCyAax W AaHHble, AE€MOHCTpUpywmne, 4To n3MepeHus
COOTHOCATCA C UCTUHHBIMW KOHLEHTpaunsamMmm TecTUpyemMoro BelecTsa,

- 0co6eHHOCTMN pa3basnatoleii Boabl (BkAoYas pH. XeCTKOCTb, LWeNoYHOCTb, TeMnepaTypy, KOHLeHTpa-
LM pacTBOPEHHOIO KUC/IOPOAa, YPOBHM OCTATOYHOTO Xn10pa, o6 uii opraHnyecknii yrnepos, Cyxoi octaTok
n nobble Apyrne caenaHHble n3mepeHus);
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- KayecTBO BOfbl B TECTOBbIX akBapuymax: pH, XeCcTKoCTb, TemnepaTypa W KOHLEeHTpauns pacTBOpPeH-
HOro Kucnopoga.

- nogpobHas nHopmauma OTHOCUTENbHO KOPMIEHUA [Hanpumep, Tun Kopma(os), UCTOYHUK, BblfaHHOE
KOMIMYeCTBO KOpMa M 4yacToTa KOPMAEHNs, NCCNef0BaHNsA O HaNMYMK 3arpA3HAILLIMX NPpUMeceil, ecan 4ocTyn-
Hbl (Hanpumep, xnopopraHnyeckme nectuungbsl MX6B)).

8.2.6 Pe3synbTaTthl:

- AoKa3aTeIbCTBO, YTO KOHTPO/Ib COOTBETCTBYET NPUMEHSAEMbIM KPUTEPUSAM TecTa,;

- AaHHble N0 CMEPTHOCTMU ANA KaXAO0W KOHLEeHTpaLuum n KOHTpons;

- UCNOJ/Ib30BaHHbIE CTAaTUCTUYECKNE METOANKN, 06paboTKa AaHHbIX N 06BACHEHUE NPUMEHEHHbIX METOAMK;

- AaHHble No 6MOOrNYECKUM MaKpOCKOMUYECKUM HabNoAeHnaM, BKIOYas BTOPUYHbIE NOSIOBble Npu-
3Haku, NANAUBUTUCTD U BUTENNIUTUHUH;

- pesynbTaTbl aHanM3a faHHbIX — NPeAnoyYTUTEeNbHO B TaGIMYHON 1 rpadunyeckoin opmax;

- yacToTa No6bIX HEO6bIYHBIX peakLniti pbi6OK 1 M06bIX BUAMMBIX 3 HEKTOB, BbI3BaAHHbIX TECTUPYEMbIM
BewecTtBOM.

8.3 PyKOBOACTBO MO UHTEpNpeTaynn v NPUHATAIO pe3ynbTaToB TECTUPOBaHMUA

8.3.1 B 3Tom pasgene aHanu3npyTCca napameTpbl, KOTOPble HEOO6XOANMO y4YnUTbIBaTbL 418 UHTepnpeTa-
LMn pe3ynbTaToB TECTUPOBAHMA B OTHOLIEHUN Pa3/inyHbIX n3mepseMbix adhekToB. Pe3ynbTarbl HE06X04MMO
MHTepnpeTMpoBaTb C OCTOPOXHOCTbIO, KOrAa KaxeTcs, 4To nccnefyemMoe BelecTBO SABASETCA NPUYUHOW Mmo-
SAIBIEHNS NPU3HAKOB TOKCUYHOCTU WM BNUSIET Ha 06l ee COCTOAHMNE IKCNEePUMEHTaIbHbIX XXUBOTHbIX.

8.3.2 B xofe npefBapuTenibHOro TecTa No onpefeneHnto KoHUeHTpayuu, 4N Toro 4To6bl MOXHO 6bIN0
HafeXHo MHTepnpeTuposaTh AaHHble, criefyeT 06paTuTb BHUMAHUE Ha TO, YTOObI He 6bI/IN NPEeBbILLIEHbI Mak-
CMManbHO NEePEHOCUMblEe KOHLEHTPaLUN. BaxXHO NPUMEHATbL NO MeHbLUeli Mepe OAHY KOHLEeHTpaLuko, KOTo-
pas He BbI3blBaeT KaknxX-nmbo NpuU3HakoB TOKCMYHOCTU. CMMNTOMbI 3a60n1eBaHNa U NPU3HAKN TOKCUYHOCTHU
aHanu3npylTCsa 1 BKIOYalTCA B NOAPOOGHbIA oT4eT. Hanpumep, BO3MOXHO, YTO Ha o6pa3oBaHue VTG y ca-
MOK MOTYT Takxe MoBAUATbL o6uUias TOKCUYHOCTb W HE3IHAOKPUHHbIE TOKCMYeckue BO3AENCTBUA, Hanpumep
renaToTokCMumMoTb. NHTepnpeTauma nonyyeHHbiXx 3 heKToB MOXeT OblTb A0NONHEHA APYIMMUN YPOBHAMU 3a-
rPA3HEHWI. KOTOPble He CBA3aHbl C CUCTEMHON TOKCUYHOCTbIO.

8.3.3 ECTb HECcKO/NIbKO acnekToB, KOTOpble Heo6XxoAMMO paccMOTpeThb AN NPUHATUA pe3ynbTaTtoB Te-
CTOB. YPOBHU VTG B KOHTPO/IbHbIX Fpynnax camLoB 1 CaMOK JO/MKHbI OTIMYATLCA NPUMEPHO Ha Tpy nopsaaka
y TYNOro/sIoBOro rosibsiHa ¥ 4aHno 1 Ha O4UH MOPAL0K y Megakn. MNpumMepHblii Anana3oH 3HaYeHui, C KOTOPbIMY
CTaNKnBalTCA B KOHTPOJIbHbIX Fpynnax, 4OCTYNeH B oT4eTax NPOBEPKN TOYHOCTU. Bbicokne 3HayeHus VTG y
KOHTPO/IbHbIX CAMLOB MOTYT NOCTaBUTb MOJ Yrpo3y TOYHOCTb aHann3a 1 ero cnocobHOCTb 06HAPYXUTb cna-
6bIX aHTaroHNMCToB acTporeHa. Huskne 3HayeHnss VTG y caMOK KOHTPOMA MOTyT NOCTaBUTb NOJ Yrpo3y 4yB-
CTBUTENIbHOCTb aHann3a n ero CnoCo6HOCTb 06GHAPYXNUTb MHIMBUTOPBLI apoMaTtasbl ¥ aHTaroHUCTOB 3CTPOreHa.
MccnepgoBaHua nNo npoBepke TOYHOCTM NPOBOAMANCH ANA Lenei HanucaHns pykoBoACTBa.

8.3.4 Ecnu nabopatopusa He BbINOJIHANA paHee 3TOT aHanin3 uav 6blv AoNyLeHbl 3Ha4YNMble U3MEHEHUS
(Hanpumep, BMAa pbi6 UM NOCTaBLYMKa), XenaTenbHo, YTobbl 661710 NPOBEEHO NCCef0BaHNe TEXHUYECKOR KOM-
neTeHumn. PekoMeHayeTca NCnonb30BaTh BelecTBa, OXBaTbiBawL e Anana3oH BO34eNCTBUIA UNn BAMaOLWME Ha
HekoTopble M3MepsieMble NapaMeTpbl BO BpeMs TecTa. Kaxpoii nabopatopun pekomeHgyeTcsi paspabartbiBaTb
CBOI0 COGCTBEHHYI0 6a3y faHHbIX MO KOHTPO/IbHLIM CaMuaM W caMkam U AenaTb TeCTbl C NOMIOXUTE IbHbIM KOH-
TposieM AN 3CTPOreHHOW akTMBHOCTK (Hanpumep, 17["-acTpagumona Ha ypoBHe 100 HrYn unum apyrux M3BeCTHbIX
cnabblx aroHMCTOB), Bbi3blBaoLel yBennyenme VTG y caML0B, MOMOXNTEIbHOTO KOHTPOSA 419 MHIMGUPOBaHNA
apomartasbl (Hanpumep, hagposon n npoxnaopas npu 300 Mryn), Bbi3biBalLWen cHuxeHne VTG camMok, 1 nono-
XUTENbHbIA KOHTPO/b A1 aHAPOTreHHON akTMBHOCTK (17{)-Tpemb6onoHa B Ao3e 5 mr/n) B pe3ynbTare UHAYKLMK
BTOPWUYHbLIX MOJIOBbLIX MPU3HAKOB Y CAMOK TYNOrosioBOro rosibsiHa U Mefaku. Bce aTu flaHHble MOXHO CPaBHUTL C
MMeLMMNCS AaHHBIMU NO NPOBEpKe uccnefoBaHnii 4na obecnevyeHnss KOMNETEHTHOCTU nabopaTopuu.

8.3.5 MiI3amepeHusa BuTeNnoreHnHa O/MKHbI CYUTATLCA NOMOXKUTENbHBIMU, €C/IN €CTh CTAaTUCTUYECKMN 3Ha-
yumoe yBenumyenne VTG y camuoB (p < 0.05) nnm ctatuctuyeckn aHauymmoe cHmxXeHue y camok (p < 0.05), no
KpaiiHeil mepe nNpu camblX BbICOKNX KOHLEHTPaLUAaX N0 CPaBHEHWUIO C KOHTPOJ/IbHOI rPynnoi npu OTCyTCTBUU
npu3HaKkoB 06L el TOKCUYHOCTN. MMONOXUTENbHBIN pe3ynbTar ganee noATBepxaaeTca geMoHcTpauuei 6uo-
NIOTUYECKV BEPOATHOW 3aBUCMMOCTM MeXAy A0301i U AMHAMUYeCKOoW XxapakTepucTUKoi. YMeHblleHne BuTen-
NIOreHNHa MOXeT He Bcerja umMmeTb 3HAOKPMHHOE MPONCXOXAEHMNEe, OAHAKO NOMOXNTE NbHbIN pe3ynbTaT f0/KeH
MHTEePNpeTMpPOBaTbCA Kak f0Ka3aTeNbCTBO 3HAOKPUHHOW AeATeNbHOCTH iN VIVO 1 06bIYHO ABNAETCS NOBOAOM
ANS panbHelWwnx nccnenoBaHuii.
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YCnoBua aKkcnepumeHTa ANns onpegesieHns BO34eCTBUA HA IHAOKPUHHYIO CUCTEMY pbi6

Ta6bnuya Al

1 PekomeHayeMmble BUAb

2 Tun Tecta
3 Temnepartypa Bofabl

4 OcBelleHne

5 NNHTEHCMBHOCTbL OCBeLLeHUsA

6 ®oTonepuop

7 Hopma 3arpysku

8 EMKOCTL akBapuyma

9 O6bem cocyfa pacTBOpeHus
10 BogobmeH

11 Bo3pacT TecTupyembix op-
raHM3mMoB

12 MpumepHbIii Xu1Boit Bec (r)

13 KonnyectBo ocobGeil B Te-
CTOBOM cocyfe

14 KonuyecTBo penaukauuii

15 KonnyecTBo TeECTOBbIX CO-
cynos

16 KonuuectBo ocobeli Ha
KOHLeHTpaymio

17 Pexum KopmieHus

18 Aapauus

19 Pasb6aBnstouias Boga

20 Mepwuoa npeakcnosnymun

Tynoronosblii ronbsH
(Pimephales promelas)

NPOTOYHbIN
25"C+2"C

dyopecueHTHble namnbl
(wmpokoro cnekTpa)

10—20 pE/M2/s

16 4 ocBelleHue,
8 yacos TemMHOTa

<5rHan

10 1 MUHUMYM

8 N MUHUMYM
LIECTUKPATHbIA (MUHUMYM)

Cm. 6.5.1

Camku: 1.5 +20 %
Camubl: 2.5 £ 20 %

6 (2 camua. 4 camkm)

=3 (nnC KOHTPONb)

4 MUHUMYM

16 B3pOC/IbIX CAMOK
1 8 camuoB (4 camkm
1 2 camua B Kaxaom
noBTope)

XXnBas wuav 3aMOpOXeH-
HasA apTemua 2—3 pasa B
aeHb (ad libitum), goctyn-
HbIA KOMMepYeCKUii Kopm
UAn nx covetaHune

He gonyckaTtb nageHus
KOHLeHTpauun kucnopoaa
MeHee 60 % KoHUeHTpa-
LMKN HacblLeHns

YucTas noBepxHoCTHas
BOAA WM BOCCTAHOB/IEH-
Has Boja, Wu Aexso0pupo-
BaHHasi BOAONPOBOAHAs

7 pHewn

Megaka (Oryzias latipes)

NPOTOYUHbIN
25"'C+2'C

dnyopecueHTHble namnbl
(wmpokoro cnekTpay)

10—20 pE/M2/s

12— 16 4 ocBelleHue.
12—8 yacoB TemMHOTa

<5rHan

2 1 MUHUMYM

1.5 1 MUHUMYM
NATUKPATHbLIA (MUHUMYM)

Cm. 6.5.1

Camku: 0,35 +20 %
Camupbl: 0.35 + 20 %

10 (5 camuoB. 5 camok)

= 3 (N10C KOHTPONb)

4 MUHUMYM

10 B3pOC/bIX CAMOK

n 10 camuoB (5 camok
n 5 camMuoB B KaXAoMm
nosTope)

XXvBas unm 3aMopoxeH-
Hasa apTemus 2—3 pasa B
nexb (ad libitum), goctyn-
Hbll/i KOMMEpPYECKNIA KOPM
UNn ux covetaHune

He gonyckaTtb nageHus
KOHLeHTpawummu kucnopoga
MeHee 60 % KoHueHTpa-
LMW HacblLeHns

YucTtas NoBepxHOCTHaS
BOAA UM BOCCTAHOB/EH-
Has BoAa, Un Aexnopupo-
BaHHasi BOAONPOBOAHAS

7 pHen

[anwno (Danio rerio)

NPOTOUHBIIA
26'C+x2'C

dnyopecuyeHTHble namnbl
(wwnpokoro crnekTpa)

10—20pE/M2/s

12— 16 4 ocBelleHune.
12—8 yacoB TeMHOTa

<5rHan

51 MUHUMYM

4 N MUHUMYM
NATUKPATHbIA (MUHUMYM)

Cwm. 6.5.1

Cawmku: 0,65 + 20 %
Camupbl: 0.65 £ 20 %

10 (5 camuoB. 5 camok)

= 3 (N10C KOHTPO/b)

4 MUHUMYM

10 B3pOC/bIX CAMOK

n 10 camyoB (5 camok
1 5 caMUOB B KaX0M
nosTope)

XXnBasa unv 3aMopoXeH-
Hasa apTemusi 2—3 pasa B
nexb (ad libitum), goctyn-
Hblli KOMMepYecKkunii Kopm
Wn UX coyeTaHme

He gonyckaTtb nageHus
KOHLleHTpaumun kucnopoga
MeHee 60 % KoHUeHTpa-
UMM HacblLLeHnst

Yuctas noBepxHOCTHas
BO/A W BOCCTAHOB/IEH-
Has BOAa, UTHI1AEXN0pnpo-
BaHHasi BOAOMNPOBOAHAS

7 oHew
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OkoHuaHne Tabnmubl A. 1

21 Buonornyeckne mapkepsbl

22 Kputepuu [0CTOBEPHOCTU

TecTta

10

- BbIXXMBAEMOCTb

- noeefeHve

- BTOPUYHbIE MO/0BbIE
npu3HaKm

- VTG

PacTBOpeHHbI KNCNOPOA,
Z 60 % OT HacblLWweHUs npu
Temnepartype (25+ 2) X;
90 % BbDKMBAEMOCTb Pbl6
B KOHTPO/IE; U3MEHEeHNe
KOHLleHTpauum Tectupye-
MOro BellecTBa B Havane
1 KOHLIe aKCnepuMeHTa

He 6onee 20 %

- BbI)KMBAEMOCTb

- noBefeHve

- BTOPUYHbIE MO/0BbIE
npu3Hakn

-VTG

PacTBOpeHHbIN KMCI0pO],
r 60 % OT HacblLWeHna nNpu
TemnepaTtype (24 + 2) "C;
90 % BbXMBAEMOCTb pbl6
B KOHTPO/IE; U3MEHEHVe
KOHLIeHTpauun Tectmpye-
MOro BellecTBa B Havane
1 KOHLIe aKCrepuMeHTa

He 6onee 20 %

- BbDKMBAEMOCTb
- nosefeHne
-VTG

PacTBOpeHHbIM KNC10po,
r 60 % OT HacblILeHna Npu
TemnepaTtype (26 * 2) "C;
90 % BbXMBAEMOCTb pbl6
B KOHTPOJIE; U3MeHeHne
KOHLEHTpaLum Tectupye-
MOro BellecTBa B Hadasne
1 KOHLIe 3KCMepumMeHTa

He 6onee 20 %



Mpunoxexne B
(pekomeHpyemoe)

HekoTopble napameTpbl pas6aBnstou,ein Boabl
Ta6nunya B.1

BeuwecTBO
B3BelleHHble BellecTBa
O6LWKMit opraHnyecknii yrnepog,
VioH amMmoHua
OcTaTouHbIii x/10p
O6wue hocthopopraHMYBCKME NeCTULUAbI
O6Lme xnopopraHnYBCcK1e NecTuumabl NAC NONXI0PUPOBaHHbIE BUtEHUbI

O6LWuii opraHnyecknii xnop

FOCT 32429-2013

KoHuenTtpauusa
< 20 mr/n
< 2wmrin
< 1 wmkr/n
< 10 wmkr/n
< 50 Hr/n
< 50 Hr/n

< 25 Hr/n

n
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MpunoxeHne C
(pekomeHpyemoe)

HepecToBblii cy6cTpaT 4Na gaHno pepuo

HepecToBas naacTuHa: NAacTUHA U3 MHCTPYMEHTA/IbHO CTekna, HanpuMep 22 * 15* 5.5¢m (4 * W * B), NOKpbITas
ceTKoii U3 HepxaBetoweii ctanu (pasmep sueiikn 2 Mm). OCHOBA PeLIeTKM fO/HKHA HAXOANTLCS HUXKE KPasi MIacTUHbI.

PucyHok C.1

HepecToBblii cy6CcTpat fo/mkeH GbiTb YCTaHOBEH Ha pelweTke. OH [OMXEH faBaTb BO3MOXHOCTb pbibKaM nepe-
Mewartbcs. Hanpumep, 3T0 MOryT 6GbiTb WCKYCCTBEHHbIE aKBapUyMHble PacTeHusi, cfeflaHHble W3 3e/1eHOro MaacTuka,
KOTOpble NoAxoaaT nydwe Bcero (NB: HYyXHO U3yunuTb BO3MOXHYK afcop6uuio TeCTUPYeMOoro BellecTBa K NAacTuky).
McKycCTBEHHbIE PACTEHUSI [O/DKHBI GbiTb BbIMbITbI B TEM/ION BOAE B TEYEHWE BPEMEHU, AOCTATOYHOTO /11 TOrO, YTOGbI
rapaHTMpoBaTh HEeBO3MOXHOCTb BHECEHUs B aKkBapuym ApPYrnx 3arpsisHsOLUX BewlecTB. VICNonb3oBaHue CTEKASHHbIX
MaTepuasioB AO/KHO rapaHTNpoBaTb HEBO3MOXHOCTb MOJyYEHWUs paH pbiGamMu U He JO/KHO CTECHATb WX 3HEepruyHble
LBUXEHUS.

PaccTosiHue MexAy MaacTUHOW M CTeHKaMu akBapuyMa He JO/DKHO MpeBblwaTb 3 CM. YTo6bl M3bexatb HepecTa
BHE NAacTuHbl. Vkpa, BbIMEUYeHHas Ha NAacTuHy, NPOBa/IMBAETCs CKBO3b PELLEeTKY U AO/DKHA 6biTb 0TO6paHa B TeueHue
0T 45 0 60 MUHYT NoC/le Havyana oceeleHnst. Mpo3payHble MKPUHKM He NPUANNAT U MOTYT 6biTb 1EFKO MOACUMTaHbI C
UCMNO/Ib30BaHNEM TPAHCBEPCA/IbHOTO CBeTa. [lns NsATW CAMOK B aKBapuMyMe YMC/I0 OT/IOKEHHbIX UKPUHOK MOXHO CUMTATh
HWU3KUM, €C/IN KOSIMYECTBO WMKPbl MeHee UKW paBHo 20 B AeHb, CpeaHee KonmyecTBo 40 100 v 6onblue 100 MKPUHOK B A€Hb
OLEHMBAIOT KaK BbICOKYIO M040BUTOCTL. HEPECTOBYIO NAACTUHY YAANSOT, COBPaHHbIE UKPUHKU 1 HEPECTOBYIO MaacTu-
Hy nepeMeLialoT B TECTOBYH eMKOCTb MO BO3MOXHOCTY BeYepoM WW paHHWUM yTpoM. MOBTOpHAs yCTaHOBKA NAACTUHbI
[0/KHA 6bITh OCYLLECTB/IEHA B TEUEHMWE Yaca, B NMPOTUBHOM C/lyyae HEPECTOBbIN Cy6CTpaT BbI3OBET WHAMBUAYANbHOE
cnapuBaHue u HepecT B HEOGbluHOe BpeMs. Ecnu Heo6xoauma Gonee MO3AHSAS YyCTaHOBKA HepecTOBON NAacTWHbl, 3TO
[O0JIKHO ObIThb CAle/1aHO HEe MeHee YeM Yepes 9 YacoB Noc/ie Hayasna ocBelLeHnst. Tak Mo34HO HEPeCT He OCyLLecTBAeTCS.

12
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Mpunoxexne D
(pekomeHpyemoe)

HepecToBblli cy6cTpaT 4N1a TYynorosoBoro rofbsiHa
[lBe nn Tpu HepecToBbIX MNNACTUHbI U3 NJAcTMacchl,'kepaMuK1/CTBKNA NN U3 HepXaBeloLel cTany nomeljarT B
KaXAbliA TeCTOBbIVi akBapuyM (Hanpumep, Kycok nosiykpyrnoro 80 MM BOLOCTOUYHOTO xenoba anuHHoii 130 Mm) (CM. pucy-

Hok D. 1). CywecTByeT Aoka3aTe/lbCTBO TOrO, YTO B Ka4eCTBE HepecToBOro cybcTpaTa MOXeT 6biTb MCNO/Ib30BaHA NaaTuHa
13 MNBX nnun kepamukmn (Thorpe u gp., 2007).

PucyHok D.1
OcCHOBa KOHCTPYKLWW NpegHasHadeHa 41s c6opa UKpbl, KOTopas He NPUKIenBaeTcs K NOBEPXHOCTM MAACTUHbI U Na-

[laeT Ha AHO, TAe VKPUHKM HenocpeAcTBEHHO pacnonaraloTcs. Becb cy6ecTpaT BbiMaunBaloT B TeYeHue He MeHee 12 yacoBs
nepej Ucnonb30BaHNEM.

13
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Mpunoxexne E
(cnpaBoyHoe)

OueHKa BTOPUYHBLIX MOMTOBbIX NPU3HAKOB Yy TYNOTON0BOTO rosibsiHa Ans oﬁHapy)Keva
HEKOTOpPbIX BEWEeCTB, aKTUBHbIX MO OTHOLWEHUI K 3H,£I,OKpVIHHOVI cucteme

E.1KpaTkuii 0630p

MoTeHuManbHO BaXHbIMU MpU3HaKaMn U3NYECKOro COCTOSIHUA Y B3POC/bIX 0CO6Geil TynorosoBoro rosbsHa
npu NpoBeAeHUN nccnepoBaHuii 3HAOKPUHHBIX HapylweHWi ABNATCA: LuBeT (CBeT/bI/TEMHbIR). PUCYHOK OKpacku
(npucyTcTBUE MM OTCYTCTBUE BEPTUKAbHBIX NOM0C), hopMa Tena (roN0BHOW U rpyAHON OTAENbI, yBENMYEeHe GpoL -
Ka) U cneymanbHble BTOPUYHbIE MOM0OBbIe NMPU3HAKU (YNCMO N pa3Mep GpayHbix 6Yropkos, pasmep CUHHON NOAYLIKA
n Aueknaaa).

BpayHble 6Yropku pacnonoxeHbl Ha ronoee (CNMHHAA NoAyllka) N0S0BO3pesibiX CaML0B TyNOrosI0BOro rosibsiHa
1 06bIYHO pacnosioxeHbl 6bunatepanbHo U cumMmeTpuyHo (Jensen u gp., 2001). Camkn U IOBEHWIbHbIE 0CO6U 060-
nx nonos 6yropkos He nmetoT (Jensen u gp., 2001). Camubl MOTYT UMeTb O BOCbMMW GYropkoB BOKPYr rnas 1 Bo3ne
Ho3gpeli (Jensen u gp.. 2001). Camoe 60/blIOE KOMYECTBO U caMble 60nblIMe N0 pa3Mepy 6Yyropku pacnosioxeHbl
B iBe napasnfiefibHble TMHUN HKEe HO3Apeid 1 Bbllle pTa. Y MHOIUX pbl6 ecTb rpynnbl 6YropkoB Mog HUXHeR yenio-
CTbl0; BO3/1€ pTa B OCHOBHOM HaxoAATCA e4UHNYHbIE Napbl, B TO BPEMSA KakK OPIOLLIKO MOXEeT HacuuTbiBaTb 40 YeTbipex
6yropkoB. ®akTuyeckoe yncno 6yropkos peako npesbiwaeT 30 (06b14HO OT 18 Ao 28; Jensen u ap., 2001). Byropku
B OCHOBHOM MMET OfMNHAaKOBY0 hOpMy, 06bIYHO OKpPYr/ble, C BbICOTOW, NMPpMGAN3NTENbHO paBHOW paguycy. bonb-
LWWHCTBO PenpoAyKTUBHO aKTUBHbIX CAMLOB MOTYT UMETb CU/IbHO yBe/MYeHHble GYropku, COCTOSILME U3 HECKOJIbKMX,
CNMBLUUXCA B OAVH.

HekoTopble TuMbl BO3AEeNCTBYIOWMX HA IHLOKPUHHYI CUCTEMY XMMWKATOB MOTYT Bbi3BaTb aHOMasbHoe pac-
nosloXeHne BTOPUYHbIX MOMOBbIX 0CO6GEHHOCTEl K NPOTMBOMOIOXHOMY MOJly; Hampumep, aHTaroHWCTbl peuenTopa
aHfporeHa, Takme kak 17|5-meTuntectocTepoH unu 17|5-TpeH60/10H, MOryT Bbi3BaTb pa3BuThe GpayHbix Oyropkos y
XEeHCKnX ocobeit ronbaHa (Smith 1974; Ankley n gp.. 2001; 2003). B To BpeMS Kak aHTaroHUCTbl peLenTtopa acTporeHa
MOTYT MPMBECTU K YMEHbLIEHMIO Ynucna unm pasmepa 6pauyHbix 6yropkoB y camuoB (Miles-Richardson n gp., 1999;
Harries n gp.. 2000).

Hwxe gaHo onucaHue nccrnefoBaHua 6payvHbix OYropkoB y TynorosoBOro rosibsiHa, OCHOBAHHbIX Ha npoueay-
pax. UCnonb3yeMblX B amepukaHcKkoii nabopartopuv YnpaBneHus no oxpaHe okpyxatoueli cpegbl (USEPA) B flynyTe.
MwuHHecoTa. HekoTopble NpoAykTbl n/unm obopyaoBaHne MOryT 6biTb 3aMEHEeHbl Ha CONocTaBUMble AOCTYMHble Ma-
Tepuansl.

WccnepnoBaHus nydlle BCero NnpoBOANTb, UCMNOb3YS /TyNy C NOACBETKOW WM BMHOKYNSPHbBIA MUKPOCKON C NOACBET-
Kol (3X). Pbiba HaxoauTcst B JOPCa/IbHOM NMOMOXEHUN FO1I0BOIA K MccnepoBaTtento.

a) Pacnonoxute pbiby B Masnoli yaluke MNetpu (Hanpumep. 100 mm B AgnameTpe) Ha 60Ky XBOCTOM Briepes. HacTpoii-
Te BUgouckarenb ana ngeHtTudmkauun 6yropkos. OCTOPOXHO U Mef/IEHHO NepeBepHUTE pbiGy C 04HOTo 6oKa Ha fpyroi,
4YTO6bl MAEHTUdMLMpPOBaTh 061acTh 6yropkos. MNMocunTaiite u knaccuduumpyinTe 6yropku.

b) MoBTOpPMTE NCCNef0BaHNe Ha BEHTPasbHOl 3aAHell NOBEPXHOCTY Tena pbibbl, NOBEPHYB PblOY Ha CMUHY XBOCTOM
Bnepes B valke Metpu.

c) HabnoaeHns AoMKHbI 6bITb NPOBEAEHbI B TEUEHNE 2 MUHYT 4151 KQXA0W pbi6bl.

E.2. MopcueT n knaccudukaumns 6yropkos

LlecTb onpeaeneHHbix 06nacteil AOMKHbI ObITb MAEHTUULUUPOBAHBI ANA OLEHKW Hanuuma 6yropkos n ux pas-
BWTUS y B3POC/bIX 0CO6eli TynoronoBoro rofbsHa. Paspa6otaHa Tabnuua A.1 gna kapTUpoOBaHWSA pPacrnosioXeHus n
KonnyecTBa 6yropkos (cMm. npunoxexnue A). Yncno 6yropkoB peructpupyeTtcs, U Ux pasmep KOJMYeCTBEHHO OLEHM-
BaeTca kak: 0 — oTcyTcTBME. 1 — Hanuyne. 2 — yBe/IMYEHHbI. 3 — SIBHO BblpaXKeHHbIV ANA KaXA0ro opraHusma
(pucyHok E.1).

Knacc 0 — oTtcyTcTBue Bcex 6yropkoB. Knacc 1 — 6yropku nNpucyTcTBYIOT, UAEHTUULMPYIOTCA Kak Byropku, y
KOTOPbIX OfHA BEPLUMHA, & BbICOTA MPUMEPHO paBHa LinpuHe (AnameTpy). Knacc 2 — yBenunyeHHble 6Yropku, TkaHb KOTO-
pbIX BHELHe HanoMuHaeT 3Be304Ky, 06bIYHO 6O/bLIEro AnameTpa U UMEIOT KaHaBKu Wan 60po3abl, NossnsAwWwmecs ns
ueHTpa. BbicoTa 6yropkoB 4acTo 60s1ee npperynsipHa, MoxeT 6bITb HECKONIbKO CKpyrneHa. Knacc 3 — 6yropku BblpaxeH-
Hble. 06bIYHO BECbMa KPYMHbIE 1 OKPYI/ible C MeHee BblpaXEHHOI CTPYKTYpoil. 3T 6yropku nHorga cnmsBaloTcs BMecTe n
06pasyloT efnHyI0 Maccy Ha NPOTsHXKEHUN OA4HOW Unn Heckonbkux obnacteii (B. C n D. cm. E.3). LiBeT n popma nogo6HbI
Knaccy 2. HO 4acTO MeHee BblpaXeHbl. Icnosb3oBaHWe 3TOW CUCTEMbI OLEHKM AaeT obliee KONMYecTBo 6yropkos < 50.
Y HOpManbHOro camua B KOHTpOJie KoNn4ecTBo 6yropkos oT 18 o 20 (Jensen u gp.. 2001).

HekoTopble pbibbl MOTYT UMeTb 60/blUee KOIMYeCcTBO BYropkoB, Tak kak MaTpuua (CM. npunoxeHue A) He BkoYaeT
HeKoTopble 30Hbl. Ecnv 370 npon3owno, cnegyet caenatb JOMNOMHUTE NbHYIO OLEeHKy HanpaBo U HaneBo oT o6nactu noa-
cyeta. MaTpuua He o6s13aTeNbHO J0/MKHA OblITb CUMMETPUYHOI. ipyras meToauka ANs kapTupoBaHus 6yropkoB, KOTopble
coefiMHeHbl MonapHo U BEPTUKabHO BAO/b JIMHUMN PTa. MOXET NPUBECTU K BOIHOMY y4eTy 6yropkos, TO eCTb NoAcHeTy
[BYX CNMBLUMXCS BYTOpKOB Kak OAHOrO.

14
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PucyHok E.1

E.3. 30Hbl KAPTUPOBAHUS:

A — Byropku, pacnosioXeHHble BOKpYr rna3s. PacnonoxeHsl ¢ AOpcanbHO N0 BEHTPabHYI0 YacTb BOKPYT BHELIHeN
rpanuubl rnas. O6bIYHO OHW MHOTOYMUC/IEHHbI Y B3POC/bIX CAMLOB KOHTPOMA M OTCYTCTBYIOT Yy CAMOK KOHTPO/IA, Kak npa-
BW0. NapHbl (04HA BO3/€ KaXAOro rnasa) uam UMelTCA B eANHUYHBIX KONMYecTBax y caMoK, MOABEPrHyTbiX feACTBUI0
aHApPOoreHos.

B — Byropku pacnonoxeHbl HenmocpeACcTBEHHO Mexay Ho3sapeli (CeHCOopHbI kaHan). B HopMe napHble y camuoB
KOHTPO/IA, CU/IbHO Pa3BUThI (ABa yBE/IMYEHHbIX NN TPY ABHbIX). OTCYTCTBYIOT Y CAMOK KOHTPO/IS, HO MHOTAA BCTPevarTca
y camok, NoABeprHyTbIX AeliCTBUNI0 aHAPOreHOB.

C — byropku, pacnonoxeHHble HeNOCpPeACTBEHHO Nepej HO3APAMU, napansiefnibHo pTy. O6bIYHO YBENUYEHbI UK
BblPaXeHbl y B3POC/IbIX CaMLOB KOHTPO/IA. MPUCYTCTBYIOT UK YBE/IMYEHbl Yy MEHee pa3BUTbIX CaMLOB WK Yy CaMOK, Nof-
BEPrHyTbIX AeACTBUIO aHAPOreHOB.

D — Byropku, pacnonoxeHHble napannefnibHo MnHun pta. O6bIYHO OLEHMBAIOTCSA KaK «pa3BUTbie» y CaML0B KOHTPO-
na. OTCYTCTBYIOT y CAMOK KOHTPO/IS, HO UMEITCA Y NOABEPrHyThIX AeCTBUI0 aH4POreHa camok.

E — Byropku, pacnosioXeHHble Ha HWXHel YenocTu, Kak NpaBuio, MasneHbkue 1 napHble. VI3MeHuYMBbI y camLoB
KOHTPONA WY 3KCNEPUMEHTA M 3KCMOHUPOBAHHbIX CaMOK.

F — Byropku, pacnosioXeHHble nof 30Holi E. O6bl4HO ManieHbkue 1 napHble. MpUCYTCTBYIOT y CaML0B KOHTPOA 1
noABeprHyTbIX AeiCTBUIO aHApOreHa camok.

15
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NaeHTudmnkaymoHHbI Ne

fata

o6wuii cueTt
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Xl

Xl

Xl

Xl

Mpunoxexne F
(cnpaBoyHoe)

MaTtpuuya KaptorpaduposaHna 6yropkos.
LUundposasa knaccumkayns
1— Hanunune
2 — yBe/IYeHHble

3 — BbIpaXeHHble

X X, X1
X X1
Xl X1 Xl Xl Xl Xl Xl
Xl Xl Xl Xl Xl Xl Xl
E X1 Xl
F Xl Xl n 1

Xl

Xl
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MpunoxeHune G
(CnpaBoyHoe)

OueHKka BTOPWUUYHbLIX MOJIOBLIX NPU3HAKOB Y MOAAKN ANA 06HAPYXEHUs onpefeneHHbIX BewWwecTs,
BO34ENCTBYOLNX HA IHAOKPUHHYIO CUCTEMY

MannnnsapHble 6yropky ABAAIOTCA BTOPUYHBIMU NOSI0BbLIMY Npu3Hakamu Megaku (Oryzias latipes).

MannnnsapHele 6yropkn 06bI4HO NOABASAIOTCS TOMLKO Yy B3POC/bIX CAMLOB W PACNOMIOXEHbl MeXAy BTOPbIM U cefb-
MbIM U BOCbMbIM Sly4aMu aHafbHOTO naaBHuKa (PUCYHOK G.1 u G.2). OYeHb peAKo OHWM MOTyT NOABAATLCA HA NEPBOM
nydye nnasHuka. CtaHfgapTHaa npouegypa (CIM) no3sonsieT n3amepsTb 6Yropku Ha NepBoM syve NaaBHuKa (41Cno nydei
cunTaeTcsa B aToin CI1 oT xBOCTA).

G.1 Mocne uccevyeHus neuveHn (NpunoxexHne E) TyliKy nomeLialoT B KOHWYeCKyl Tyby, cogepxallyto npnénmnsu-
TenbHo 10 mn 10%-Horo HelTpasnbHOro 6ydeprn3oBaHHOro BOAHOIO pacTBopa opmanbiernga (Bepx ronosbl, HU3 XBO-
cTa). Ecnv roHaga chukcmpoBaHa B Apyrom pactsope kpome 10%-Horo HeilTpanbHOro 6ydgepnusoBaHHOro BOAHOIO pacTBo-
pa chopmanbaernga, caenaite ¢ NOMOLLbI0 6PUTBLI NONEPeYHbI pas3pes yepes TyLKy Mexay 061acTblo aHasibHOro pebpa
1 3alHUM NMPOXOA0M, CTapasChb He 3afeTb rOHOMOPbI 1 roHaAbl (PUCYHOK G.3). PasmecTute rofloBHyt0 YacTb Tena pbibbl B
dhmkcvpytowem pactsope A1 COXPaHEHUsi FoHaAbl N XBOCTOBYIO YacTb Tena pbibbl B 10%-HOM HeliTpanbHoM 6ydepun3o-
BaHHOM BOJHOM pacTBope dopmanbiernaa, kak onmcaHo BbllLe.

G.2 MNocne pasmelleHns Tena pbibbl B 10%-HOM HeliTpanbHOM 6ychepn3oBaHHOM BOAHOM pacTsope dopmanbje-
rmga yxsatute o61acTb No3agu aHanbHOrO NjaBHUKA MUHLETOM U COTHUTE ee NpM6an3nTenbHO Ha 30 cekyHf, 4To6bl OT-
KPbITb aHabHbIl/ NAaBHUK. B3AB aHaNbHbI NAaBHUK MUHLETOM, OCTOPOXHO YXBATUTE HECKO/IbKO Nlyyeli nnaBHMKa, YTo6bl
He NoBpeAuTb NanuNsApHble Gyropku.

G.3 MopgepxaB aHaNbHbIA NaBHUK OTKPbITbIM Npu6nn3uTensHo 30 cekyHA, coxpaHuTe Teno pbibbl B 10%-HOM
6ydhepnszoBaHHOM pacTBope hopmanbiernga npyv KOMHaTHOW TemnepaType A0 U3MepPeHUs nanuanspHbix Oyropkos (U3-
MepeHune J0KHO 6biTb NPOBEAEHO MO UCTeYEeHNN 24 4acoB).

N3mepeHue:

1) Mocne chukcayun Tena peibel B 10%-HOM pacTeope hopmanbaernia B TedeHne 24 4acoB BblHbTe TYLUKY pblGbl U3
KOHUYecKol Tybbl 1 yaanute doopmanbaerng Ha unbTpoBasbHON 6ymare (MM 6yMaXKHOM NoAoTeHLE).

2) MNMomecTnTe pbby Ha GPIOLIKO. 3aTeM akxypaTHO yaannTe aHanbHbI NNaBHKK, UCNONb3Ys Masible HOXHULLbI pac-
ceyeHus (NpefnoyTUTENbHO yAansaiiTe aHa/bHbIA NAABHUK C HEOO/bLUUM KO/IMYECTBOM 3HAOCKeNneTa).

3) YxBatute 3afiHI0l0 YacTb OTAE/NIeHHOr0 aHa/IbHOTO NaBHUKA MUHLETOM U MOMECTUTE ero Ha CTEKNSHHYI0 NnacTu-
HY C HECKOJIbKUMW KannsMu BoAbl. 3aTem NokpoiiTe aHanbHOe pebpo NMOKPOBHbLIM CTEK/IOM, CTapasiCh He paccedb nanus-
NApHble 6Yropkn BO BPeMs 3axBaTblBaHWNSA aHa/IbHOrO NaBHUKA MUHLLETOM.

4) MopgcunTaiiTe KONNYECTBO CMBLUNXCA NANUANSPHbLIX 6YropkoB, NCMOb3Ys CYETUMK 418 61OI0TMYECcKoro MKpockona
(MMKpoOCKOM NPSIMOro cBeTa UM MHBEPTUPOBAHHbIA MUKpOcKkon). ManunnsipHble 6Yropku yunTbiBatoTCs, korga chopmanmm 6y-
rOPKOB 3aMeTHbl Ha 3afHel YacTu NNacTUHKW. 3aperncTpupyiite B paboyeM XypHase KOAN4ecTBO CANBLLNXCA NanuiasapHbIX
6yropkoB B Kauk[jOM /lyye nniaBHUKa (Hanpumep, nepsblii nyy — 0. BTOpoii nyy — 10. TpeTuii nyy — 12 n T. 4.) n 3aTem pac-
cunTaliTe cyMMy € NoMoLLblo Tabnuubl Excel onsa kaxgoi nHAvBMAyanbHol pbibku. B cnyyae HeobxoanmocTtu caenalite hoTo-
rpacuio aHasIbHOTo N/1aBHUKa W NogcuMTaiiTe YAC0 CANBLUMXCA NarbiNaspHbIX 6yropkos Ha choTorpaduu.

5) Mocne n3mepeHns NOMeCTUTe aHa/lbHblii NNABHUK B KOHWYECKYI0 TyBy, onncaHHyto B {1). ANA XpaHeHus.

PucyHok G.1 — Cxema, UAOCTpupyoLLas pasinume B hopme 1 pasmMepe aHasIbHOTo niaBHUKa B 3aBUCUMOCTM OT nosa

A — camel; B — camka (Oka T. B.. 1931. On the processes on the fin rays of the male of Oryzias lahpes and other
sex characters of this fish. J. Fac. Sci., Tokyo Univ., IV. 2; 209—218).
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PI/ICyHOK G.2— I'IanmnnﬂpHue 6y|’OpKVI, pacnosioXeHHble Ha CPOCLINXCA nacTuHax l'IyHeI7I aHas/ibHOTo njiaBHUKa

JP — cpoclwasncsa nnactuHa; AS — oceBoe NpoCTPaHCTBO; P — 6yropok; B — AucTanbHblii KOHeL, aHanbHOro nnas-
Huka. AKTuHoTpuxmm (Act) HaxoaaTcs Ha koHue (Oka T. B., 1931. On the processes on the fin rays of the male of Oryzias
talipes and other sex characters of this fish. J. Fac. Sci.. Tokyo Univ.. IV. 2; 209—218).

PucyHok G.3

doTorpadus, nokasbiBawllas MecTo paspesa, korga roHaga ukcmpyeTcsa B Apyrom pacTtBope kpome 10%-Horo
HeliTpanbHoro 6ycepn3oBaHHOro BOAHOroO pactesopa opmanbgernga. B atom cnyyae teno paspesaetcs mexay obna-
CTbl0. NMpegLlecTByioLieil aHalbHOMY NNABHWUKY ¥ aHycy, C MOMOLLbl 6pUTBbI (KpacHas cTpenka). Fonosa pbibbl nome-
waeTcs B TOT Xe hMKCUpyoLwnii pacTBop, KOTOpPbI NCMOMb3yeTCsa 411 COXPAHEHUS TOHaA, a XBOCT pbi6bl — B 10%-Hbiit
HelTpanbHbIli 6ydhepr3oBaHHbI BOAHbI pacTBOp hopmanbaernaa.
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Mpunoxexne H
(cnpaBoyHoeE)

PekoMeHgyemble npoueaypbl 418 TUNOBOTO ONpeAeneHns cogepxaHna BUTENoreHnHa

CnepyeT cobnofaTb OCTOPOXHOCTb, YTOObLI M36exXaTb NepekpecTHOro 3arpssHeHna mMexay obpasuyamv VTG cam-
LIOB ¥ CAMOK.

Mpouegypa 1A: Tynoronoeblii roNbsaH, 3a60p KPOBU N3 XBOCTOBOW BeHbl/apTepun

Mocne aHecTe3ny XBOCTOBYIO YacTb HaApes3aloT ckasbneseM U cobupalT KPpOBb M3 XBOCTOBOW BeHbl/apTepun c
NOMOLLbIO KaMUANSPHOI NUNEeTKN renapuHOBbIM MUKPOrBMATOKPMUTOM. locne Toro kak kpoBb cobpaHa, 6bICTPO 0TAENsAT
nnasmy LeHTpudyruposaHmem B TeueHne 3 MUHYT npu 15 000 g (Wim anbTepHatveHo 10 MuHyT npu 15.000 g npu 4 °C).
MpoueHT remaTokpuTa B KOHEYHOM UTOre MOXeT 6biTb onpeAenieH nocne LeHTpudyruposaHus. 3atem nnasmy ygansoT
nMNeTKoW ¢ MUKPOrBMAaTOKPUTOM U XpaHAT B Npobupke ueHTpudyrn ¢ 0.13 eguHuuamm anpoTuHmHa (MHrM6muTop npoTea-
3bl) Npu MuHyc 80 °C A0 aHann3a BUTeNnoreHnHa. B 3aBMCMMOCTM OT pa3mepa TynorosioBoro rosibsiia (KoTopeblii 3aBUCUT
0T nona) cobpaHHble 06beMbl N1a3Mbl konebaTea 0T 5 40 60 MUKPONUTPOB Ha pbIby (Jensen u ap.. 2001).

Mpoueaypa 1B: Tynoronosblii ronbsH, c60p KPOBU NyHKLMeE cepaua

AnbTepHaTUBHO KPOBb MOXeET ObITb Takke cobpaHa MpokKosioM cepAua ¢ MOMOLLbI0 renapMHU3MPOBaHHOTO LWNpULa
(1000 eavHUL renapuHa Ha mn). KpoBb NepeHOCAT B Npobupkn dnneHpopda (BbigepxaHHble Ha NibAy) U 3aTeM LeHTpu-
dyrupytoT (5 MuHYT. 7000 g Npu KOMHaTHOW TemnepaType). Mnasmy nepennTb B YNCTble NPOGUPKM SnneHgopda (anvk-
BOTHO, eC/ln 06bEM Nna3mbl 3TO NO3BONSAET) U GbICTPO 3aMOpPO3UTbL Npy MuUHyc 80 'C go npoBefeHusa aHanusa (Panter n
ap.. 1998).

Mpouepypa 2A: AnoHcKas Mefaka, yganeHne nevyeHun

YpaneHvne TecTupyemMoii pbibbl U3 UCMbITATeIbHON KaMepbl:

(1) TecTupyemas pbiba go/mkHa 6bITb yAaneHa U3 UCMbITATeNIbHOW KaMepbl C UCMNO/Ib30BAHWEM cayka C MEJKOM
ceTKoll. C OCTOPOXHOCTbLIO BbiNyCKaiTe TeCTUpyeMyto pblby B Apyrne ucnbiTaTesibHble KaMmepbl.

(2) TecTupyemble pblGKM AOMKHBI ObITb YAaneHbl B CieAyloleM 3akase: KOHTPO/b pacTBopuTens (ecnm Heobxogm-
MO). camas Hu13Kasi KOHLeHTpauus, CPeHAA KOHLeHTpayms, camas Bbicokas KOHLEeHTPaLus 1 NOMOXNTE bHbI KOHTPOb.
Kpome Toro, Bce camuibl AO/DKHbI 6bITb yAaneHbl N3 UCMbITATENbHON Kamepbl paHblue CaMok.

(3) Mon kaxpaoii TecTpyemMoii pbibbl MAEHTUGULMPYIOT NO BHELIHUM BTOPUYHBIM MOJIOBLIM NpU3Hakam (Hanpumep,
chopMe aHasnIbHOro N/IaBHKKA).

(4) NMomecTnTe TecTUpyemyto pbiby B KOHTEliHEP ANA TPaHCNOPTUPOBKM U NepeHecuTe ee Ha paboyee MecTo ANs
yAaneHus neveHun. NMposepbTe 3TUKETKN TECTOBLIX aKBAPUYMOB 1 TPAHCNOPTHOrO KOHTeHepa A1a TOYHOCTU U y6eanTech,
4YTO KONIMYECTBO pbl6. KOTOpble BblN yAaneHbl U3 TeCTOBOro akBapuyma, W KosIMYeCcTBO BbI/IOB/EHHbIX Pblb. coBnajatoT.

(5) Ecnu non He MOXeT 6bITb NAEHTUULMPOBAH NO BHEWHEMY BUAY Pbibbl, yAanuTe BCIO pbliby M3 TECTOBOTO ak-
Bapuyma. B aTom cnyyaB non gonxeH 6biTb NAEHTUMNLMPOBAH NO aHaIN3y roHa UM BTOPUYHLIM NOMOBLIM NpU3HaKam
nog, 6MHOKY/ISPHBIM MUKPOCKOMOM.

YaaneHve neyeHu:

(1) MepeHecuTe TecTupyemyto pbiby U3 TPAaHCMNOPTHOrO KOHTeiHepa B aHecTe3NpyL Wil pacTBOP, UCMNO/b3Ysi Ca40K
C MesKoWi CeTKOA.

(2) Nocne Toro kak Tectupyemas pbiba o6e3boneHa, nepenoxute ee Ha puabTpoBanbHy0 Gymary (UM GymaxHoe
nosoTeHLEe) C NOMOLLbI0 NMHLEeTa (06bIYHOro TUN), 3axBaTbiBas TECTUPYEMYIO PblOY NMHLETOM 3a GOKOBblE NOBEPXHOCTU
ron10Bbl, 4TOOLI NPeAOTBPATUTL IOMKY XBOCTA.

(3) BbiTpuTe BoAy C NOBEPXHOCTW Tena TecTUpyemoil pbibbl ounbTPOBanbHOW Gymaroii (UM GymMaxHbIM MoM0-
TeHuem).

(4) NonoxwTe pbIBY Ha cnuHKy. CaenaiiTe Manblii nonepeyHblit paspes 6pioLlka OT NPOeKLMN 3aTbinka 40 CepeayHbl
6pIOLLIHOI 061aCTV C NOMOLLbIO NpenapaLMoHHbIX HOXHULL.

(5) BctaBbTe npenapauroHHbie HOXHULbI B paspes v pacluvpbTe ero oT 3afHeli yacTu xabp [0 aHyca BLO/b cpef-
Hell MMHWUK xmBoTa. CTapaiiTecb He BCTABNATb HOXHULLbI CINLLKOM F/1y60KO, YTO6bI He NOBPEAUTb NeYeHb U roHafbl.

(6) MpoBeguTe cnegytowme onepaymm nog 6UHOKYNAPHBIM MUKPOCKONOM.

(7) PasmectuTe pbIby Ha cnuHe Ha GyMaxHOM MonoTeHue (MW CTeKNAHHOW valke MeTpu, UM Ha npefMeTHOM
cTekne).

(8) Pa3fBnHbTE CTEHKM GPIOLLIHON NONOCTWN TOHKUM MUHLLETOM U BbiHbTE BHYTPEHHME OpraHbl. Takke BO3MOXHO AN
9KCTEPUOPM3NPOBAaHNS BHYTPEHHUX OPTraHoOB yAannTb OfHY CTOPOHY CTEHKM OPIOLIHON NOM0CTM B C/lyyae Heo6Xxo4MmMocCTy.

(9) PasnoxuTe coeMHEHHYI0 YacTb NeYeHN 1 XeNYHOro Ny3bIps, UCMNOMb3Ys APYTYI0 Napy TOHKUX MUHLETOB. 3axBa-
TUTE XeNUHbI/i NPOTOK U OTAENNTE XEeNYHbI Ny3bipb. CTapaiiTecb He NOpBaTh XeNUHbIN Ny3blpb.

(10) 3axBaTuTe NULLEBOS U TakUM Xe 06pa3oM yaanuTe XenyAoUYHO-KUILEYHbI TpakT oT neveHn. CTapaiTech He
NPONNTb COAEPXKUMOE XeNyAOUYHO-KNLLEYHOTO TpakTa. BbipexbTe NPAMON KUWEYHUK U aHyC 1 yaanuTe XenyL04HO-KuLwey-
Hbl TPAKT 13 GPIOLLHONI NonoCTU.

(11) Ypanute xupoBble v Apyrue TkaHu, Haxoaswmecs BoKpyr neyeHn. CtapaiTecb He NOBpeAnNTb NeYeHb.

(12) 3axBaTuTe NEYEHOUHYIO BEHY C MOMOLLbIO NMMHLETA U yAanuTe nevyeHb 13 GPOLWHOL NonocTu.
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(13) MomecTnTe nevyeHb Ha NOKPOBHOe CTekno. C NOMOLLbI0O TOHKOro NuHUeTa yaanuTte, ecnm 3To Heobxoaumo,
OCTaBLUMECSA XNPOBbIE N NHblE NOCTOPOHHME TKaHW (Hanpumep, YacTulbl 6PIOLWHON CTEHKN) C NOBEPXHOCTU MEYEHN.

(14) B3BecbTe NeyeHb BMeECTe C MUKPONPOOUPKOWA Ha 1,5 M. NCMONb3Yys 3NEKTPOHHbIE aHanMTuyeckme Bechl. 3a-
nuwunTe pesynbTaT B paboyem gHeBHUKe (C TOUYHOCTbIO A0 0.1 Mr). MpoBepbTe UAEHTU(NKALNOHHYIO HAANUCh HA MUKPO-
npo6upke.

(15) 3akpoliTe KpbILKY MUKPOMPOGUPKK C NeYeHblo. XpaHuTe ee B MOPO3n/ibHUKe (M eMKOCTH CO NibA0M).

(16) Mocne yganeHns ogHol NeYyeHn ouncTuTe NpBnapalMoHHOB 060pyA0BaHNe UM 3aMeHUTe ero Ha yncToe.

(17) Ypanute neyveHb 130 BCeX pbib N pa3MecTuTe ee B COOTBETCTBYIOLUX EMKOCTAX, KakK ONUCAHO BbILLe.

(18) Mocne TOro kak meuyeHb yganeHa y BCcex pblb (TO eCTb BCeX CaMLLOB UM CamMOK B TECTOBOM akBapuyme), no-
MecTuTe BCe aKCnepuMeHTasbHble 06pasLibl NeYeHn B CTOlKy TPy6bl C MAEHTUMDUKALNOHHBIMU AP/bIKAMW U COXpaHUTe B
MOpo3unbHUKe. Ecnv neyeHb npegnonaraeTcsa UCNONb30BaTh ANA NpefABapuTenibHo 06paboTkn cpasy nocne yaaneHus,
06pasLbl NepeHoCcAT Ha paboyee MeCTo B oxnaxaawllelica cToiike (MM eMKOCTU CO Nb0M).

OcTaBLlWiica nocne yaaneHus neveHn ckenet pbib NCNOMb3yoT AN U3SMEPEHUS BTOPUYHbIX NOSIOBbIX NPU3HAKOB.

O6pasey,
O6pasLbl nevyeHun, B3siTble Yy TECTUPYEMbIX Pbi6. €CN OHW He WCNONb3ylTCA ANS npefBapuTenbHoli 06paboTku

BCKOpE Moc/e yganeHus, XxpaHsTca npu Temnepatype 5- 70 'C

PucyHok H.1 — Pa3pe3 nepefiHei yacTu rpyfiHbIX N1aBHUKOB OCYLLECTBSETCA C NOMOLLbH HOXHULL

PucyHok H.2 — lenaeTcsi pa3pes3 HOXHULAMK NO CpeaHel NMHUM 6plolwKa OT TOUKM, PACMONOXEHHON NPUBIN3UTENBHO
B 2 MM OT YEPEMNHOI KOPOGKU K aHycy
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PucyHok H.3 — CTeHkM 6ploLlka packpbiBalOT MUHLETOM AN W3BMEYEHUS MEeYEeHN U APYTNX BHYTPEHHUX OpraHoB
(anbTepHaTMBHO BPIOLWHbIE CTEHKM MOTYT ObIThb YAaneHbl)

PucyHok H.4 — TMeyeHb NpenapupyeTcsi 1 yaansetcs NUHLeTom

PucyHok H.5 — OCTOPOXHO OTAENAT KULWEYHUK, UCMOAb3YSA NUHLET
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PucyHok H.7 — lNpoueaypa naeHTnyHa ana camok
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Mpouepypa 2 B: Mepgaka anoHckaa (Oryzias latipes). NMpegsaputenbHas NoAroToska nevyeHun Ana aHanvsa
BUTEN/IOTEHNHA

Bo3bMuTe h1akoH, coaepxallnii romoreHaTHbIn 6ydep 3 Habopa ELISA, n oxnaguTe ero ¢ M3amenib4eHHbIM NibA0M
(Temnepatypa pactBopa: s 4 "C). Ecnu ncnonb3yetcs romoreHaTHblii 6ydep 13 Habopa EnBio ELISA, ocTaBbTe oTTasiTb
pacTBOp Npu KOMHATHOW TemnepaTtype, 3aTeM oxnagauTe o1akoH C U3MeNbYEHHbIM NbOM.

PaccunTailiTe 06bem TomoreHaTHoro 6ycepa 419 neveHn, ucxoas U3 ee Beca (Mcnonb3yiite 50 mkn 6ydepa Ha Mr
Beca nevyeHun A48 romoreHmpoBanmns). Hanpumep, ecnu Bec nevenn 4.5 mr, 06bem 6ydepa coctaBut 225 Mkn. MNMoAroToBb-
Te CNUCoK HeobxoanMbIXx 06bemMoB Bythepa AnA Bcex 06pa3yoB NeveHu.

MogroTtoBka neveHn Ana npegsapuTesibHON 06paboTku:

(1) Bo3bmute Mukponpobumpky Ha 1,5 Mn, cogepxallyto nevyeHb N3 MOPO3WUbHUKA Nepes npeasapuTesbHOW 06-
paboTKOIA.

(2) NpepBapuTenbHaa obpaboTka nevyeHn camuoB AO/MKHA ObiTb BbINOSIHEHA paHblue camMok, YTobObl NpefoTBpa-
TUTb 3arpsi3HeHne BuTenoreHnHoMm. Kpome Toro, npefsapuTenbHas o6paboTka Ana TecTMpyemblxX rpynn AO/KHa 6biTb
npoBefieHa B crefytolleil nocnefoBaTelbHOCTU: KOHTPO/b, KOHTPO/b pacTBOpUTENs (ecnn NPUMEHNMO), camast Hu3kas
KOHLEeHTpauus, cpefHas KOHLEeHTpauus, camas BblCOKast KOHLEHTPaLUa 1 NOMOXNUTENbHbIA KOHTPOSb.

(3) Yncno mukponpobupok Ha 1,5 mn. cogepxalynx obpasibl nevyeHu, B3ATbIX U3 MOPO3U/IbHUKA, HE JO/IKHO npe-
BbICUTb YAC/IO, KOTOPOE MOXHO LieHTpnyrnposaTts.

(4) YctaHoBUTE MUKpOnpobupkn Ha 1,5 mn. cogepxatyme obpasybl Ne4YeHn, B eMKOCTH CO /Ib4OM B nocnegosaTesib-
HOCTV NMpoBefeHust aHann3a (pasmopaxmBaHne NevyeHn He BaxHO).

MpoBeaeHve npefBapuTesibHOW 06paboTkm

1 Jo6aBbTe roMoreHaTHbIi 6ydepHblii pacTBop.

MpoBepbTe CNUCOK 06 bEMOB TOMOreHaTHOro 6yepa, koTopbie ByAyT NCNONbL30BATLCA 418 KaXA0ro obpasua neve-
HW. 1 BbICTaBbTE MUKpPONMNETKY (Anana3oH o6beMoB: oT 100 go 1000 Mk/) Ha cooTBeTCTBYOLWMI 06beM. MpucoeanHuTe
YNCTbIN HAKOHEYHWK K MUKpONUNeTKe.

Bo3bMuUTe romMoreHaTHblli 6ydep 13 dpnakoHa u fob6aBbTe 6ydep B MUKPONPOGUPKY Ha 1,5 M. cofepxalliyto
neyeHb.

[lo6aBbTe romoreHaTHbI 6ychep ko BceM MUKponpobupxam Ha 1.5 Mn, cogepxalinm neveHb, cornacHo npouegype,
OMWCaHHOM Bbilwe. HeT HMKako NOTPe6HOCTN MEHATb HAKOHEYHNK MUKPONMUNETKN Ha HOBbI. OfHaKO ecnun ee KoHel, 3a-
IPA3HEH WK HAKOHEYHWK, HE06X0AUMO 3aMeHUTb.

2 FomMoreHusaumnsa neveHun

(1) MpucoeAnHUTE HOBBbIV NUNOH AN TOMOTEHU3aLMN K TOMOTEHN3aTOPy MUKPONPOBUPKA.

(2) BcTaBbTe NUI0H B MMKPOMPO6UPKY Ha 1,5 Mn. YcTaHOBWTE roMOreHnsaTop ANs pa3faB/iMBaHus NeveHn Mexay
NOBEPXHOCTbIO NUIOHA U BHYTPEHHEN CTeHKOW MUKponpo6upku Ha 1.5 mn.

(3) BkntounTe romoreHunsatop Ha 10—20 cekyHA. OxnaxpgaiiTe MUKPOMPOOUPKY M3MeNbYeHHbIM 1bAOM BO Bpems
onepauuu.

(4) BblHbTe MU/IOH N3 MUKPONPOGUPKM 1 OCTaBbTe ee B Nokoe nNpn6ansuTensHo Ha 10 cekyHA. 3aTem ocyliecTBuTe
BM3YyaslbHYI0 NPOBEPKY COCTOSHUS CYCMEH3UN.

(5) Ecnu B cycneH3nn HabnopanTcsa YacTUykyM neyeHun, nostopute onepauum (3) u (4). 4Tobbl NOATOTOBUTL OfHO-
POAHbI/i TOMOTreHaT neyvexu.

(6) Oxnagute cycneHANPOBaHHbI rOMOreHaT nevyeHn Ha NbAy nepes LeHTpudyrmposaHmem.

(7) 3ameHUTe NWIOH Ha HOBbIV A9 KaXA0ro roMOreHMpoBaHNS.

(8) FomoreHusupyiiTe BClo NeveHb C FOMOrBHaTHbIM 6ychepom cornacHo npouegype, OnMCcCaHHOW Bbile.

3 LleHTpudpyrnpoBaHne cycneHANPOBAHHOTO rOMOreHarta nevyeHu

(1) YcTaHoBuTE TemnepaTtypy oxnaxgatouieii kamepbl LeHTpudyrn Ha s 5 'C.

(2) BctaBbTe Mukponpobupky Ha 1.5 M. cofepxallyto CyCneHAMPOBaHHbI/i roMOreHaT NeyeHn, B OXNaxXAatoLLyto
LueHTpudyry (otperynupyiite 6anaHc B cnyyae Heo6xo4MMOCTH).

(3) LenTpudpyrupyiite cycneHampoBaHHbIii romoreHat nedenn npu 13 000 g B TedeHne 10 MuHyT npu S5 ”C. OfgHako
€C/in cynepHaTaHT KOPPEKTHO OTAENUCS, LEHTPO6eXHas cuna 1 BpemMs LeHTpUdyrnpoBaHns MoryT 6biTb COOTBETCTBEH-
HO CKOPPEKTMpPOBaHbI.

(4) Mocne ueHTpUyrnpoBaHUA NpoBepbTe, YTO CynepHaTaHT Ka4eCTBEHHO OTAenuncs (Ha NoBepPXHOCTU — NUNu-
[bl. MPOMEXYTOUYHble — CynepHaTaHT, 0cafok — TkaHu neuenn). Ecnu pasgeneHne HekauecTBEHHO, LieHTpUdyrupyiite
CYCMEH3MI0 CHOBA MpK TeX Xe camblX YC/10BUAX.

(5) YpanuTe Bce 06pasLbl 415 UCMbITAHNA N3 OXNaxaaloLeid LeHTpUdyrn n yctaHoB/UTe UX B EMKOCTU CO /IbAOM B
nopsigke nposefeHnst ucnbiTaHna. Ctapalitecb He B360NTaTb NPOGUPKY.

4 C6op cynepHaTaHTa

(1) NomecTnTe YeTbipe MUKPONPOOUPKM HA 0.5 MN B WITATUB AN XPAHEHUSI CynepHaTaHTa.

(2) Bo3bmute 30 MK KaxAoro cynepHaTaHTa (C(hOpMMPOBAHHOIO Kak MPOMEXYTOUHbI/ CNOI) MUKPONUNETKON u
cobepuTe ero B 04HOIN Mukponpobupke Ha 0,5 mn. CtapaliTecb He cobupaTb MMNKUALI C MOBEPXHOCTU UM TKAHU MeYeHn
B oca/ke.

(3) Cobepute cynepHaTaHT ¥ pacnpejenuTe ero Ha gBe Apyrne Mukponpobupku Ha 0,5 Mn Tem xe cnocobom, Kak
onuncaHo BblLLe.
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(4) CobepuTte ocTasibHYIO YacTb CyrnepHaTaHTa MUKpONUNeTKoi (ecnn Bo3moxHo: 1 100 pL). PacnpegenuTte cynep-
HaTaHT Ha ocTaBlIMecs MUKponpo6upkn Ha 0,5 mn. CtapaliTecb He cobupaTtb MNUALI C NOBEPXHOCTU WU TKAHU NeYeHu
B Ocajke.

(5) 3akpoiiTe Konnak MUKpoNpo6upkn Ha 0,5 Mn 1 3anuwnTe 06beM cynepHaTaHTa Ha fp/blke. 3aTeM HeMeAIeHHO
oxnaguTe MUKPONPOGUPKN Ha Nbay.

(6) 3ameHsiTe HaKOHEYHUK MUKPONUNETKN Ha HOBLIM A4NA Kaxaoro obpasuya cynepHataHTa. Ecnm Kk HakoHeYHuKy
npuavnaeT 60/blOe KOMYECTBO MMNNAOB, HEMEA/IEHHO 3aMeHUTEe HaKOHEYHWK, YTOObl n3bexaTb 3arpA3HeHNs aKCcTpak-
Ta NeyYeHn XMpom.

(7) Pacnpegenute BeCb LeHTpUyrMpyemblii cynepHaTaHT Ha 4YeTbipe Mukponpobupku no 0.5 mn cornacHo npo-
Lefype. onucaHHol BblLLe.

(8) Mocne pacnpefeneHuns cynepHataHTa Ha MUKpoOnpo6upku no 0.5 Mn nomecTute Ux B LWITATUB C MAEHTUNLM-
pYlOLWMMN 3TUKETKAMU U 3aTeM HeMe[/IEHHO 3aMOpOo3bTe WX B MOPO3UNbHUKE. Ecnn KoHueHTpauun VTG usmepsaoTca
HenocpeAcTBEHHO noc/e npeAsapuTesnibHol 06paboTku, AepxuTe ogHYy MuKponpobupky Ha 0.5 ma (cogepxatuyto 30 MKN
cynepHaTaHTa) B Ox/laxjalnleM WwraTrBe 1 nepejaite ee Ha paboyee MecTo NpoBeAeHUst aHanusa ELISA. B atom cny-
Yyae NoOMecTuUTe ocTaBLUMECS MUKPONPOOMPKM B LUTATVB 1 3aMOPO3bTe UX B MOPO3U/IbHUKE.

(9) Mocne c6opa cynepHaTaHTa yTUAN3NPYiiTe ocTaTok B COOTBETCTBUU C NPUHATO NpoLieAypoi.

XpaHeHune ucnbiTatenbHbIX 06pa3LoB

XpaHute mmkponpobupkm Ha 0.5 M. cogepxallyne cynepHaTaHT romoreHata neveHu npu S- 70 "C ao nposefeHuns
aHanusa ELISA.

Mpouepypa 3A: laHno pepno, c60p KPOBM M3 XBOCTOBOW apTepumn/BeHbl

HesamegnutenbHo nocne aHecTe3nn AenaeTcs paccevyeHue BO3/e XBOCTa W KPOBb M3 XBOCTOBOU apTepuu/BeHbl
cobupaeTcs B MUKPOTeMaTOKPUTHbIE KanuanspHblie TPyokn ¢ renapmHoM. O6bembl KpoBU KonebnTea oT 5 go 15 mukpo-
NINTPOB B 3aBMCMMOCTW OT pasmepa pbibbl. PaBHblli 06beM Gydepa anpoTuHuHa (6 Mkr/mn B chocchatHom GydhepHoMm pac-
TBOpe (PBEP)) fobaBnseTca B MUKpOKaNUANApHbIe TPYOKM, N OTAENAIOT nia3my OT KpOoBY LeHTpudyrnposaHuem (5 MuHyT
npu 600 ). Mnasmy cobupatoT B NPOOMPKM 1 XpaHAT npu MuHyc 20 *C [0 NpoBefeHNs aHanm3a Ha BUTE/I/IOTEHUH UK
Aapyrue 6enku.

Mpouepypa 3B: [laHno pepuo. c60p KPOBU NyHKLMeEl cepaua

YT06bl M36exaTb Koarynsuum KpoBu 1 pasnoxeHus 6enka, obpasubl cobupaloT B docaTHblli 6ydepHblil pac-
TBOpP. cogepxalyuii renapuH (1000 BA/MA) M UHIMGUTOP NpoTeasbl anpoTUHUH (2 TLW/mn). Ans npurotoBneHus Gydepa
PEKOMEHAYIOTCA renapuH, Co/lb aMMOHWSA U INOGUIN3NPOBaHHbBIV anpoTUHWH. [na 3a6opa KpoBU PeKOMEeHAyeTCs LWnpuL,
(1 mn) ¢ HeNoABWXHOM TOHKOI urnoit (Hanpumep. Braun Omnikan-F). Wnpuy go/mkeH 6biTb NpeABapuUTENbHO HANO/HEH
6ydepom (Mpnban3mTenbHo 100 MK/T). YTOGbI NOTHOCTLIO 3/1I0MPOBAaTh Masible 06beMbl KPOBY OT KaXaow pbi6ku. O6pasLbl
KpoBu 6epyTcs NpokosoM cepgua. Poiba BHavane fAosxHa 6biTb aHecTe3npoBaHa MS 222 (TpukanH meTaHecynbdoHar)
(100 mn'n). MpaBUAbHO MPUMEHEHHas aHecTe3us NOo3BOMSET pasnMunTb ceppuebueHne aaHuo. MpokanbiBas cepgue,
JepxuTe nopleHb wnpuya nof HebonbliMM AasrneHneM. CobupaemMble 06beMbl KPOBU COCTaBAAT OT 20 fo 40 MKA.
Mocne nyHKuuu cepaua KpoBbl'GydepHas cMechb A0/MKHA 6biTb MepeHeceHbl B MPo6upky. Mnasma otaensetcs oT KPoBU
ueHTpudyrnposaHnem (20 MmHyT: 5000 A) 1 AO/MKHA XpaHUTLCA Npy MuHyc 80 "C g0 NpoBefeHUs aHanmsa.

Mpoueaypa 3C: CTaHgapTHas onepaunoHHas npoueaypa: JaHuo pepuo. romoreHnsanns ronosbl U XBocta

PucyHok H.9

1 Pbi6bl NOABEPTHYTH AaHECTE3NM U 3BTAHA3WUU B COOTBETCTBUM C OMUCAHWEM B TECTE.
2 F'onosa 1 XBOCT pbIGbl OTPE3aloTCA B COOTBETCTBUM C PUCYHKOM H.9. BaKHO: BCE MHCTPYMEHTbI ANS BCKPbITUA,
TakK e Kak u npenapaymoHHblii CTOA, AO/KHbI 6bITb BbIMbIT bl U OUULLEHBI O/MKHLIM 06pa3omM (Hanpumep, ¢ 96%-Hbim
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3TVNOBbLIM CMMPTOM) MeXAy 06paboTKO KaXA0ol KOHKpe THOW pbiGbl, UTO6GbI NPeA0TBPAaTUTb 3arpsA3HeHne BUTen-
noreHnHom (BTI) 0T caMOK UM 4T O06bl MH&YLVPOEaHHbIe CaMLbl He 3arpPsA3HUAN MHTaKTHbIX CaML0B.

3 O6LwWwnii BEC rON0BbI 1 XBOCTA KaXKA0W pbiObl B3BELIVBAETCA C TOYHOCTBIO A0 M.

4 TMocne B3BeLUNBAHWNA YACTU NOMeLLAOT B COOTBETCTBYOLME Npo6bupku (HanpuMep. dnneHgopda Ha 1.5 M) n 3a-
MOpaxmBatT npu muHyc 80 °C 0 MOMEHTa roMOreHm3auum unm cpasy roMmoreHn3npyoT Ha NibAy C ABYMSA NAaCTUKOBbIMU
nectmkamu. (MoryT ncnosib3oBartbCsi Apyrve MeTofbl, €C/IM OHN NPOBOAATCA Ha NbAy W Aal0T pe3yfbTar — OLHOPOAHYI0
maccy.) BaxHo: npobumpku foMKHbI 6bITb MPOHYMEPOBaHbl Tak. YT 06bl F0/10Ba MXBOCT OT Pbl6bl MOF/IM 6bITh CBA3aAHbI
C COOTBeTCTBYWOLWEA YacTbio Tena, UCNob3yemMoit ANA rMCT ON0run roHag,.

5 [lna nonyyeHnss 04HOPOAHON Macchl 406aBASAIOT NefAHOW roMoreHn3aUnoHHblii 6ydeplls KonmyecTse YeTbipex
0T M3MepEeHHOro Beca TkaHu. Mpogonmkalite paboTarb C necTukamu, noka cMecb He CTaHeT ToMoreHHoi. BaxHoe 3ameya-
HVe: NCNOMb3YI T CA HOBble MeCT KN 415 KaX 0l pblObl.

6 O6pasLbl NnomMelLeHbl B el A0 LueHTpudyrnposarua npu 4 *C npu 50 000 g B TeyeHun 30 MUHYT.

7 Vcnonb3yiiTe nuneTky AnsA 3a6opa 20 MKN cynepHaTaHTa no KpaiiHeli mepe B [ByX Npobupkax, onyckas KoHel,
NUNETKN HUXE MIOTHOTO C/1051 HA NOBEPXHOCTU U TLLATE/NIbHO cobupas cynepHaTaHT 6e3 Xupa Wanm 4acTul, TKaHu.

8 Mpobupkn xpaHaT npu MuHyc 80 *C A0 MCNO/Ib30BaHUS.

FomoreHn3aLUmnoHHbIl Bydep:
(50 mmonb Tpuc-HCI ¢ pH 7.4; 1% cmecun nHrm6utopos npoteas (Curma)): 12 mn Tpuc-HCI ¢ pH 7.4 +120 mMkn cmecu
MHIMGVUTOPOB NpoTeas.
- TPUC: TPUC-Y/IbTPA YUACTbIV (ICN), Hanpumep nponssoacTea Bie & Bemtsen (Danemark):
- CMeCb MHIMOGUTOPOB NpoTeas: NponsBoAcTBa Sigma (M3 TKaHel XMBOTHbIX). Homep npogykta P 8340.
BAXHO. MomoreHun3aLoHHbIli pacTBop UCMNOb3yeTcs B fleHb NPUroToBaeHus. [lepxunte pacTBop Ha fbay BO Bpe-
MS MCMO/Ib30BaHUA.
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MpunoxeHue |
(cnpaBoyHoe)

YcuneHHble 06pasybl BUTENNOTEHUHA, UCNONb3YEMble KakK 3TasfloHbl
npu npoeefeHnn MexnabopaTopHoro TecTa

B AeHb BbINOMHEHUA aHA/IM30B HA BUTE//IOTEHUH HEOGXOAMMO CAeNaTb ycuneHme npobbl ¢ NOMOLLbIO 3Ta/IOHHOTO
pethepeHTHOro o6pasua. BUTennoreHuH, ncnonb3yemblil 418 NPUrOTOBMEHNSI ATA/IOHA, CUJTbHO OT/INYAETCS OT UCMOb3Y-
€MOro ANS NPOBEAEHNS PYTUHHBIX U3MEPEHUIA.

[Ns NpUroToBNEHUs yCUeHHON Npo6bl 406aBNAT U3BECTHOE KOIMYECTBO 3TA/IOHHOTO MEX/1a60paTOPHOTo CTaH-
AapTa k o6pasLy naasmbl CaMLoB KOHTposs. O6pasel, 6yaeT yCUAMBaThCs 40 TEX Nop, Noka OXUAAeMasi KOHLEHTpaLms
BUTE//IOTEHNHA HEe JOCTUATET KOHLeHTpaLuuy, B 10— 100 pa3 npesbilwatoLeli oXugaemMyo KOHLEHTPALMI0 BUTENIOTeHUHA
camMLoB pbi6 B KOHTposie. O6pasel, N1a3Mbl CaMLOB KOHTPO/IS, B KOTOPOii yBE/IMYEHA KOHLLEHTPaLMs, MOXET ObITb B3AT OT
VHAMBUAYANbHON PbI6Gbl UM OT HECKOMbKNX PbI6.

YacTb naasmbl CaMLOB KOHTPO/SI HEYCUMEHHON Npo6bl aHanusnpyeTcs B ABYX MOBTOPHOCTSIX. O6pasel, ¢ yBenu-
YeHHOIi KoHLeHTpaLueii Takke aHaM3npyeTcs no KpaiHei Mepe B 4BYX NOBTOPHOCTSX. CPefHss KOHUEHTpaLuus BUuTes-
fIoreHrHa B o6pasuax naasmbl ABYX HEYCUMEHHbIX KOHLEHTPaLWii CaMLLOB KOHTPOSIA A06ABASIETCA K pacieTHOMY Kosinde-
CTBY BUTEJ/IIOTEHNHA B YCU/IEHHbIX 06pasLax A onpejesieHns 0XugaeMon koHueHTpauuu. OTHOLWeHWe 3TO pacyeTHoM
KOHLIeHTpaLnK K CpejHEeB3BELLEHHON yKa3biBAKOT HAPAAY C pesynbTaTtamMu A1 KaXA0W Cepun aHann3oB, BbINOMHEHHbIX B
3TOT AeHb.
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Mpunoxexne J
(pekomeHpyemoe)

OpguHorpamma cTaTUCTUYECKOTO aHanmnsa

Ta6nunya J1

Determine whether 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

OnpeaensitoT, ec/n KpuBas «03a — OTBET» MOHOTOHHAs!
MoOHOTOHHasA

He mMoHOTOHHas

CpaBHeHne cpefHuX pensnkawmii

CpefHue pennukauuv HopmasibHble 1 TOMOreHHble
CpefHue pennukaunv He HopMasibHble K HE TOMOTeHHble
TecT [pkoHknpa nnu Bunbamca

TecT [XOHKMpa

HopmanbHoe pacnpefeneHune cpegHux penaukauuii
He HopmanbHoe pacnpefeneHne cpefHUX pennaukawuii
[vcnepcun pasHbl

Tect flaHHeTa

[vcnepcun He paBHbI

Crabunusaunsa n3meHeHHbIX gucnepcuii?

S 3 NOBTOPHOCTU Ha KOHLEHTpaLuto

I 4 NOBTOPHOCTM Ha KOHLLEHTpaLmnio

TecTt flaHHa

TecT flaHHa unn MaHHa — YWUTHK

TecT TamaHa — [laHHeTa

Mpeobpa3oBaHnsa HOpMaIN3oBaHbl?

HopmasnbHbIli nepapxmyeckunii AUCnepcroHHbIi aHanns

He HopMasibHbI nepapxuyeckuii 4UcnepcoHHbIi aHanms
(ANOVA)

TecT JaHHeTa 415 UePAPXUUECKOro 4UCNEePCUOHHOTO
aHannsa

TecT TamaHa — [JaHHeTa ANA Mepapxmueckoro gucnep-
CUOHHOTO aHanuaa

TecT JaHHeTa ANs CpejHuX pensnkaymnii

Tect laHHeTa nnn MaHHa — YUTHU AN CpefHNX peninkauui
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