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ABTOP,
OTBETCTBEHHBbIN
3A IIEPEIIUCKY

Heasn. PazpaboraTh 1 NPUMEHUTH PUCK-OPHEHTUPO-
BaHHYIO CXeMa KOHTPOJS KPUTHYECKHX (a3 M mpo-
CJICKMBAEMOCTHU JJAHHBIX HA MPUMEPE MCCIECTOBAHUS
(hapMaKoJIOTHYECKO 0E€30MaCHOCTH 3TMa0EHA.

Marepuajabl U1 MeTOAbI. [ KaX10M U3 KpUTHUYE-
CKuX (a3 uccie0BaHMs ONPEALIISIIN YPOBEHb PHCKa,
KOHTPOJIBHOE MEPOIPUATHE, NOATBEPKAAIOIIYIO 3a-
MUCh ¥ BO3MOXXHOE BJIMSHUE OUIMOKM HA UTOTOBBIH
BbIBOJ. KpUTUYHOCTD OLIEHMBAJIN METOIOM IPUOPH-
TteTHOro ynucia pucka RPN = PxDxS, rae P — Bepo-
ATHOCTh OIMMOKH, D — TpyIHOCTH €€ CBOEBpEeMEH-
HOro OOHapy>XeHHs, S — HIMpPOTa BIUSHUS HA JaH-
HbI€; Ka)XJIbIi KPUTEPHUM OLIEHUBAIM IO IIKajie OT 1
1o 5. 3nauenus RPN >30 otHocuiu K BeIcOKOMY, 17—
29 x cpenHemy, <16 K HU3KOMY YPOBHIO KpUTHYHO-
ctu. Jns Kaxaoi ¢assl mpeiokeHa MUHUMAIbHAs
MIEPUOAUYHOCTH KOHTPOJIS.

Pe3yabTaTsl n 00cy:x1eHue. BoieneHo aecsaTsb Kpu-
TUYECKUX (a3: MIIaHUPOBAHUE MCCIIETOBAHUS, MOITY-
YeHHe M WACHTU(UKAIWS UCTIBITYEMOTrO BEIIECTBa,
COAEP)KAHUE U HCIIOJIB30BAHUE YKUBOTHBIX, MPHUTO-
TOBJICHUE CYCIIEH3UN U PACUET /103, BBEICHUE 3TMa-
OeHa, peructpanusi GU3NOJIOTHUECKUX MMOKa3aTene,
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['pumuna A. 10., Uskun [. 1O., u-
rapoBa JI. B. KonTpons kxputnueckux
(a3 u obecreueHre MEeTOCTHOCTH
JAHHBIX MIPH U3YYCHUHU (hapMaKoIIo-
TUYECKOM 0€30macHOCTH dTMa0eHa.
dapmarnus 1 HHTSIUICKTYaIbHOS
3apaBooxpanenue. 2026;1(1).

ABTOpBI IEKIAPUPYIOT OTCYTCTBUE
SIBHBIX Y TIOTEHITUAILHBIX KOHDIUK-
TOB UHTEPECOB, CBA3aHHBIX C ITyOJIH-
KalFCH HACTOSIICH CTaThH.

A. 1O. I'puminHa - IpoBeieHUE HC-
CJIEIOBAHNS, AaHATIN3 U UHTEPIIpETa-
LU pe3yNbTaToB, MOATOTOBKA TEKCTA
pyxonucy; . YO. VIBkuH - KoHIIET-
LU ¥ TU3aliH UCCIIEN0BaHUs, NHTEP-
MIpeTanus pe3ynbTaToB, HAYUYHOE pe-
nakTupoBaHue pykonucy; JI. B. [n-
raposa - (hOpMHpPOBaHUE METOHOJIO-
THH UCCIIEOBAHNS, aHATN3 JAHHBIX,
MHTEPIIpETalus pe3yIbTaToB, peaak-
THpOBaHUE pyKonucu. Bee aBTopbl
Y4acTBOBAIU B 00CYKICHUH PE3YJIb-
TaToB.

ABTOpBI 3asBIAIOT 00 OTCYTCTBUHU
(uHAHCUPOBaHUSI.

MOBEICHYECKUE TECThl, OMOXMMHYECKHUE HCCIEIOBA-
HUS, CTATUCTHYECKUW aHanu3, (OpPMUPOBAHHE OT-
4yeTa u apxuBUpoBaHue. BoceMb (a3 OTHECEHBI K BhI-
COKOMY, JIB€ K CPEIHEMY YPOBHIO pUCKA (KPUTHYHO-
ctH). Hanbonbumme 3Hauenuss RPN ycraHoBIIeHBI 11s
BBeJIeHUs dTMa0eHa (48), perucrpauuu (HU3NOIOTH-
YeCKHUX Mokazareneit (45), IIaHupOBaHUS UCCIE0-
BaHUA U cTaTUCTHUYecKoro aHanm3a (mo 40). Jlns das3
BBICOKOTO pUCKa 000CHOBAaH HE3aBUCUMOW KOHTPOJIb
ciyk00# KadecTBa B KaXKIOM HCCICIOBAHUU U TIPU
KQKJIOM BBIMIOJTHEHUHA KPUTHYECKOHN OTeparuu; IUist
(a3 cpemHero prucka peKOMEHIyeTCsi KOHTPOIIb 3aIu-
Cell B KaXJIOM HCCJIEIOBAaHUHU U PETYISIPHBIE TIPO-
LIECCHBIE UHCIIEKIINH.

3axmouenue. [Ipemnoxennas cxema popmupyer ca-
MOCTOSITENIbHYIO HAyUYHO-METOAUYECKYIO LIEHHOCTDh 1
MIO3BOJIIET HMCIOJIB30BaTh PUCK-OPUEHTHPOBAHHBIN
MOJIXO/ JJISi COBEPUICHCTBOBAHUS POTrPaMMBI 00ec-
[IEYEHMs] KaueCTBA UCCIICJOBAHMUS.

KiaroueBbie cioBa: Qapmakosiorudeckas Oe3ormac-
HOCTh, dTMa0eH, KpuThdeckas ¢aza, MpoCiIeKUBaE-
MOCTh JAaHHBIX, HaJyIekKalias JabopaTtopHas Mpak-
THKa, cucTeMa 00ecreyeHns: KauecTBa, pUCK-OpHEH-
THUPOBAHHBIN MOAX0]I, KPBICHI.
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Aim. To develop and apply a risk-based framework
for identifying and controlling critical study phases
and for assuring data integrity and traceability in an
etmaben safety pharmacology study.

Materials and methods. The study workflow was
decomposed into four functional blocks: organisa-
tional and preparatory activities, exposure-forming
procedures, primary data-generating procedures,
and data processing and reporting. A phase was con-
sidered critical when an error could affect test-item
exposure, animal or sample identification, the as-
sessment of one or more physiological systems,
raw-data traceability, or the final interpretation of
the study. For each critical phase, the potential risk,
control parameters, supporting records, and actions
under the Good Laboratory Practice principles and
the quality assurance programme were defined.
Criticality was assessed using the risk priority num-
ber, RPN =P x D x S, where P represented the prob-
ability of an error, D the difficulty of its timely de-
tection, and S the scope of its potential impact on the
data. Each criterion was scored on a scale from 1 to
5. RPN values of >30, 17-29, and <16 was classified
as high, medium, and low criticality, respectively.

Results and discussion. Ten critical phases were
identified: study planning; receipt and identification
of the test item; animal housing and use; suspension
preparation and dose calculation; etmaben admin-
istration; recording of physiological endpoints; be-
havioural and neuromuscular testing; biochemical
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UccnenoBanus ¢papmMakoIoruueckon

testing; statistical analysis; and final report prepara-
tion and archiving. Eight phases were classified as
highly critical and two as moderately critical. The
highest RPN values were assigned to etmaben ad-
ministration (48), recording of physiological end-
points (45), study planning (40), and statistical anal-
ysis (40). System-specific critical phases and con-
trol parameters were defined for the cardiovascular,
respiratory, central nervous and neuromuscular sys-
tems, as well as for additional biochemical end-
points. The corresponding GLP actions included
study-based and process-based inspections, verifi-
cation of equipment and personnel records, assess-
ment of raw-data traceability and deviations, and
comparison of the final report with the original
study records.

Conclusion. The proposed framework links each
critical phase to a potential risk, a control parameter,
a supporting raw record, and an action within the
quality assurance programme. This approach sup-
ports risk-based planning of quality assurance activ-
ities and provides documented traceability of safety
pharmacology data from study planning and test-
item administration to statistical analysis and final
reporting.

Keywords: safety pharmacology, etmaben, critical
phase, data integrity, data traceability, good labora-
tory practice, quality assurance, risk-based ap-
proach, rats.

O0aTaper0 COCTaBISAIOT HCCIIEIOBaHUS

0€30MacHOCTH HaIpaBJICHbl HAa BbISBIIE-
HUE€ HEeXeNaTeIbHbIX (papMaKkoIUHAMU-
geckux  AP(DEKTOB  JIEKAPCTBEHHOTO
CpeACTBa B TEpANEBTUYECKOM JMara-
30H€ U IpPU €ro npeBbilieHnu. B cooT-
BerctBuu ¢ ICH S7A (PykoBoactBo 1o
MPOBEJICHUIO JOKIMHUYECKUX HCCIIEO0-
BaHUU PapMaKkoIOTHUECKON Oe30macHo-
CTH JICKAPCTBEHHBIX CPEACTB AJIsI MEU-
IIUHCKOTO  TMPUMEHEHHUSI) OCHOBHYIO

LEHTPAJIbHOM HEPBHOM, CEPACYHO-COCY-
IIMCTOM U ABIXaTeIbHOM CUCTEM; UCKIIIO-
YeHHUE OTACIbHBIX TECTOB HIIM BKJIOYE-
HHUE JOTOJHHUTEIBbHBIX TOKa3aTesei
JOJDKHO MMETh HaydyHOe OOOCHOBAaHUE
[1]. s ocHOBHO#M OaTapeu Ipesroa-
raeTcs MpoBeICHUE UCCIEIOBAaHUHN B CO-
OTBETCTBUHM C NPHUHIMIIAMH HaJIexKa-
et naboparopHoit nmpaktuku (GLP), a

InIpu HCBO3MOXKHOCTH IIOJIHOI'O
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COOTBETCTBHS JOJDKHBI OBITH oOOecrie-
YEHbI Kaue€CTBO U LETOCTHOCThH JAHHBIX
[1].

3amada cuctemMbl OOeCleueHHs Kaue-
CTBAa COCTOUT HapsiJy CO CTaHJIapTU3a-
HWEH OmNepanuii B BBIACICHUU TE€X 3Ta-
OB, HA KOTOPBIX OIIMOKa CIIOCOOHA U3-
MEHHUTh MEXIPYNIOBOE CpPaBHEHHE,
CKPBITh HE)KeNaTeIbHBIN AP EKT 1iH 3a-
TPYAHUTH BOCIPOU3BOJUMOCTh HCCIIE-
noBaHus [3—7].

Joxymentst OECD [4, 5] pexomeH-
IYIOT YYUTHIBATH BEPOSITHOCTH BO3HUK-
HOBEHHSI TIPOOJIEMBI, BO3MOXKHOCTH €€
OoOHapy»EeHUsI U BIUSHUE HA KAYECTBO U
LETTOCTHOCTh JaHHBIX MpU (HOPMUPOBa-
HUU NpOrpaMMbl 00eCTieYeHUs KauecTBa
HCCIIeIOBAHMUSL.

Panee Obu1M Oy OIMKOBaHbI JAHHBIE O
(YHKIIMOHUPOBAHUU CHUCTEMBI OOecrie-
YeHUs KauecTBa MpH M3yuyeHHH (apma-
KOJIOTHYECKOH 0e30IacHOCTH dTMa0€eHa,
MIPOU3BOIHOTO MAaJIOHOBOM KUCIOTHI, 00-
JAJA0IET0 AHTUUIIIEMUYECKON U aHTH-
OKCHJAHTHOW akTUBHOCTHIO [18, 20]. B
HacToslel paboTe BhIICICHBI MOCIE0-
BaTelIbHbIE KpUTHUECKUE (ha3bl UCCIETO-
BaHUA, I Kaxaou (aswl omnpeneseH
YPOBEHb PHUCKA, MPEIJIOKEHBI CIIOCOObI
WX CHWIKEHMSI WIM YCTPAaHEHUS, IOKY-
MEHTAJIbHOE TOATBEPKICHUE BBHITIOTHE-
HUSI KOHTPOJISL U pEeKOMEHTyeMasi Iepro-
JTUYHOCTH OLICHKH.

— pa3paboTath U pume-
HUTh PUCK-OPUEHTUPOBAHHYIO CXEMY
KOHTPOJISI KpUTHYECKUX (a3 ucciaeaoBa-
HUS (papMaKoJIOrH4ecKor 0e30MacHOCTH
sTMa0eHa U 00OCHOBATh COJIEPKAHUE U

MNCPUOINIHOCTD KOHTPOJIbHBIX

MEPOTIPUATHNA B 3aBUCUMOCTH OT YPOBHS
pucKa aiisi 00ecredeHns TOCTOBEPHOCTH
(LIeTOCTHOCTH) TAHHBIX.

HopmaTuBHYI0O OCHOBY COCTaBIIsIU
[IpaBuna HagIexKamen gadopaTOPHOI
npaktuku EADC, Pekomennanus Kon-
neruu EDK Ne 18, 'OCT 33044-2014,
I'OCT P 56700-2015, ICH STAu S7B, a
takke 1okyMeHTsl OECD mno obecneue-
HUIO Ka4eCTBa, KPATKOCPOUYHBIM HCCJIe-
JIOBAHUSIM, 1IEJIOCTHOCTU JaHHBIX U 00-
PaIIEHUIO C UCIBITYEMBIMU O0BEKTaAMU
[1-10]. Mcnonb30Banu nu3aitH ucciaeno-
BaHUS, MOCIEI0BATEIbHOCTh SKCIEPH-
MEHTAJIBHBIX MpOLEeAYyp, GYHKIIMOHATb-
HbIC TPYMIBl MPUMEHUMBIX CTaHIAPT-
HbIX omnepannoHHbix mpoueayp (COII),
TUTIBI IEPBUYHBIX 3aIIUCEU U CTPYKTYpY
WUTOTOBBIX JTAHHBIX.

JlaGopaTtopHbi€ KMBOTHBIE OBUIH I0-
aydensl u3 OI'VII IIJDK «PanmosnoBo»
(Jlenunrpanckas o6nacte). Mcmomnb3o-
BaJIU MOJOBO3PENBIX KPBIC CAMOK, BECOM
180-200 r, oOiiee KOJIHUYECTBO KUBOT-
HBIX cocTaBisio 60 ocobeit. /o Hagana
MpoIeAyp >KUBOTHBIX aJalTUPOBAIIU B
TeueHue 7 cyTok. JKHBOTHBIX conep-
xamu npu  12/12-yacoBoM CBETOBOM

()]
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pexume, co CBOOOAHBIM JIOCTYIOM K
CTaHAAPTHOMY KOPMY U TUTHEBOM BOJE.

MaHumys1uu NpoBOIUIIN B COOTBET-
cTBUM ¢ EBpOIeickoil KOHBEHIIUEH O 3a-
IIUTE [O3BOHOYHBIX JKUBOTHBIX, HC-
MOJIB3YEMBIX JIJIsl 3KCIEPUMEHTOB U APY-
IMX Hay4yHBbIX LEJEeH,
2010/63/EU u Pexomennmaumeit Koie-

JlupekTuBoit

run EBpa3uiickoll 3KOHOMHYECKOU KO-
muccuu ot 14 Hos0pst 2023 r. Ne 33. Uc-
CIeIOBaHUE OJ00pPEHO OHOITHYECKOU
komuccuet ®I'bOY BO CIIXDY Mun-
3apaBa Poccuu, mporokon Ne Rats-02-
2023 ot 20.10.2023.

[lepen BBeJeHUMEM HMCHBITYEMOTO Be-
mecTBa (3TMabeHa) TOTOBWIM CYCIEH-
3uMn B 1% kpaxmanpHOU cnusu. [(nana-
30H 103 Brirodan 60, 300, 600, 1200 u
3000 mr/kr u ObUT chOPMHUPOBAH C yUe-
TOM MPEINOJaraéMoi TEPaneBTUYECCKON
10361 60 MI/KT ¥ JaHHBIX PaHHET0 UccJe-
JIOBAHUSI OCTPOMl TOKCHYHOCTH; Tiepe-
CYET BBIMOJHSIN C HCIOJIb30BaHUEM
noaxonaa Freireich et al. [12]. DTmMaben
BBOJWJIM  OJHOKPAaTHO BHYTPUIKEIY-
JIOYHO; KOHTPOJIBHBIM >KMBOTHBIM BBO-
nunu 1% kpaxManbHYIO CIU3b.

Pacnpenenenuie XKMBOTHBIX MO TPYII-
nam Obulo cienyromum: ['pymma 1 —
Kontponrsnoe BemectBo (1% kpaxmanb-
Has CIW3b BHYTpUkKeNyno4yHo) (n=10);
I'pynna 2 — 9tmaben (60 Mr/Kr BHyTpH-
xenynouno) (n=10); I'pynna 3 — D1tma-
6en (300 WMI/Kr BHYTPHUKETYJIOYHO)
(n=10); I'pynma 4 — 3tmaden (600 Mr/kr

BHYyTprxkenyaouno) (n=10); ['pynma 5 —
Ormaben (1200 Mr/kr BHYTpHKEY-
nouno) (n=10); I'pynna 6 — DTtmabeH
(3000 mr/kr BHYyTpHAKETY104HO) (n=10).

Uepe3 24 4 mocie BBEACHUS OLICHU-
BaJId JIBUTATEJbHYIO U HMCCIIEI0BATENb-
CKYI0 aKTHUBHOCTh B TecTe «OTKpBITOE
II0JIe», CHJIy XBaTa IIPaBOM U JIEBOM Iie-
pPEIHUX JIall, a TAK)Ke aKTUBHOCTD ajlaHu-
HamuHoTpancdepassl (AnAT), acnapra-
tamuHoTpaHchepasbl (AcAT) u menoy-
Holt (ocdarazsl (IIID) B nepudepuye-
ckoii kpoBu. [locnemoBaTenbHOCTH Te-
CTOB, TPOJOJKUTEIBHOCTh PErUCTpa-
U U KPUTEPUH UCKIIOUCHHUS pe3yibTa-
TOB OMNpPEACISUTUCH TJIAaHOM HCCIe0Ba-
Hust u COII.

Uepes 48 u peructpupoBanu IOKI' B
crangaptaeix orBeacHusax I, II u III Ha
aJeKTpoKapauorpade
«ITonu-cnextp-8/B» («Heitpocodt»,

KOMIIBIOTCPHOM

Poccust). OnenuBanu YCC, aMmuinTy bt
3y6uoB P u R, unreppanst PQ u QT. Ap-
TepUaAJIbHOE JABJICHUE U3MEPSIN HEUH-

CODA High
Throughput nocne akknrmaTHU3aIuu Xu-

Ba3MBHO  CHCTEMOU
BOTHBIX K YJEPKHUBAIOUIUM YCTpOM-
CTBaM M IOJIOTPEBa Ha HarpeBaTEIbHOU
matdopme.

DOxokapauorpaduio BBIMOJHIN Ha
YJIBTPa3ByYKOBOMN cUcTeEME
MyLab/Esaote B yclioBHSIX aHECTE3UH
XJIOPAITUAPATOM BHYTPUOPIONIUHHO B
no3e 350 mr/kr. Onpenensin KOHSUHBII
JTAACTOJINYECKUN U KOHEUHBIA CUCTOJIH-

YECKUW pa3Mepbl JIEBOTO JKEITYyIO0YKa,

6
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¢dpakiuto ykopouenus 1 UCC. Yacroty
JIIXATENIbHBIX IBUKEHUN PACCUUTHIBAIU
M0 MEePUOJUYECKUM MHUKaM JOMILIepPO-
rpaMMbl KPOBOTOKa B JIETOYHOU apTe-
pumu.

Brinenenue kputuyeckux ¢as mpoBo-
TN TyTeM pa3JefieHus] >KU3HEHHOTO
[MKJIa UCCIEIOBAHUS HA 4YeThIipe (DyHK-
[MOHANBLHBIX Oyioka. OpraHu3anuoHHO-
MOATOTOBUTEINIbHBIN OJIOK BKJIFOYAN Ija-
HUPOBAHUE UCCIICIOBAHUS, IOJyYEHUE U
UJEHTUPUKAIIUIO HUCIBITYEMOTO Bellle-
CTBa, IPUEMKY, COJIEp>KaHHE U pacrpe-
JielieHue JKUBOTHBIX. biok ¢opmupona-
HUS J030BOM SKCIIO3UIUHU BKIIFOYAI TTPU-
TOTOBJICHHUE CYCIIEH3UM, pacueT UH]IUBU-
IyalbHBIX OOBEMOB U BBEJCHUE ATMa-
oena. B 610k popMupoBanus nepBud-
HBIX JKCIIEPUMEHTAIBHBIX JAHHBIX BO-
LUJIA  PETUCTpAalUs IIOKa3aTelen cep-
JN€YHO-COCYAUCTON U JIBIXaTEIbHOU CH-
CTEM, NPOBEJCHUE TMOBEICHUYECKUX U
HEPBHO-MBIIIIEYHBIX TECTOB, OTOOp H
OMOXMMHMYECKOE HCCIIeIoBaHuEe o0pas-
110B. biiok 00paOoTKu U MpeACTaBICHUS
JAHHBIX 3aKJIF0YaJICSl B CTATUCTUYECKOM
aHaju3e, MOArOTOBKE UTOTOBOIO OTYETa
Y apXUBHUPOBAHUH MaTEPHUAIIOB.

@®a3y OTHOCUIM K KPUTHYECKOW MpPHU
HAJIMYUU 110 MEHBIIEH MEPE OJHOTO W3
CIEAYIONIUX YCIOBHM: oOIKMOKa Morjia
U3MEHUTH (PaKTUYECKYIO KOHIIEHTPAIUIO
UCIIBITYEMOTI'0 BEIIECTBA; IPUBECTH K He-

MPABUWIHLHOU UJICHTU(DUKAITUN

KUBOTHOT'O, TPYIIbl WJIK OUOJIOrHYe-
CKOro o0Opasla; MOBJIUATh HA PE3yJIbTaT
OLICHKH OJHOU WJIU HECKOJIbKUX (PU3HO-
JIOTUYECKUX CUCTEM; HAPYIIUTh POCIie-
KUBAEMOCTh TEPBUYHBIX JAHHBIX; pac-
MPOCTPAHUTLCS HA HECKOJIbKO TpyMm
KUBOTHBIX JINOO W3MEHUTh HUTOTOBYIO
MHTEPHPETALNIO UCCIIETOBAHUS.

[Ipuopuretnoe umcio pucka (RPN)
paccuutbiBaniu 1o ¢opmyie RPN =
PxDxS [21]. BepositHocTh omnbdku P
orleHuBaJIA OT 1 (KpaifHe MalloBepOsATHA
MpU JEHUCTBYIOIIMX MEpaxX YIpaBIICHHS)
10 5 (MOXET BO3HUKATh PEryysipHo); D
XapaKTepHu30Baia TPYJHOCTb CBOEBpE-
MEHHOTro oOHapyxeHust oT | (ommOka
BBISIBJISIETCS HEMOCPEACTBEHHO MPU BHI-
MOJTHEHUU TpOUEeAypbl) A0 5 (omudka
MOXET OBbITh BBISIBIEHA TOJBKO MOCIHE
dbopmupoBaHUsl BbIBOAA); S OTpaxana
UPOTY BIUsHUS OT | (eAMHUYHOE WU3-
MepeHue) A0 5 (HecKoJibKo rpynmd, (pu-
3UOJIOTUYECKUX CUCTEM WM UTOTOBBIN
BBIBOM). 3HaueHuss RPN >30 oTHOCHIH K
BBICOKOMY, 17-29 —k cpennemy, <16 —k
HU3KOMY YPOBHIO KPUTUYHOCTH.

DKCIepUMEHTaIbHBIE PE3yJIbTAThI UC-
ClIeIOBaHUs dSTMal0€Ha UCIO0JIb30BAIH
KaKk MOJIENb JJIg ONpeAesieHUus: KOHTPO-
TupyeMbiX (akTOpOB JJisl MHTEpIIpETa-
1uu nokazaresnei. OneHka KpUTUYHOCTH
HOCHUJIA SKCHEPTHBIM XapakTep; CTaTH-
CTUYECKUE KpUTEpUM K 3HaueHussM RPN
HE MPUMEHSIH.
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[Tocne BeIAeeHUS a3 A KaKI0U U3
HUX OBUIM OTpENETICHBI BO3MOKHEIC
OINOKH, CYIIECTBYIONINE MEPHI yIpaB-
JICHUSI, BEPOSITHOCTh BO3HUKHOBECHUS
OIUOKH, TPYAHOCTH €€ CBOCBPEMEHHOTO
OOHapy>XeHHSI W IIUPOTa MOTCHITHATH-
HOTO BO3JCHCTBUS Ha JaHHBIC. Pe3yib-
TaThl KOJIMYECTBEHHOW OICHKH KPUTHY-
HOCTH TPEJICTaBICHBI B Ta0IHIIE 1.

K BBICOKOMY YpPOBHIO KPUTHYHOCTH
OTHECEHBI TUTAHUPOBAHUE MCCIICTIOBAHUS
(RPN 40), nonyuenne u uaeHTUduUKa-
1Ms uchbITyemMoro Bemiectsa (32), co-
Jep>KaHue W UCIOJIb30BAaHUE YKHBOTHBIX
(36), TpUTOTOBIIEHUE CYCIIEH3UM U pac-
yeT 103 (36), BBeneHnue aTMabeHa (48),
peructpanus GU3NOIOTUUECKHUX MOKa3a-
tenen (45),

(40), dopmMupoBanue oT4ETa U APXUBH-

CTAaTUCTUYECKUN aHaIu3

poBanue (32). I[loBemeHUeckne TECTHI
(27) m OMOXMMHYECKHE HCCIICIOBAHUS
(18) oTHeceHbl K CpeAHEMY YPOBHIO.

Takoe pacmpeneneHue oOTpaxaer Jo-
KaJIbHBIM XapakTep BO3MOKHOM OLIMOKHU
1 00Jiee BBICOKYIO BEPOSITHOCTD €€ BbISIB-
JICHHUS IO TIEPBUYHBIM 3aIllUCSIM U KOH-
TPOJBHBIM MaTepuagaM. Makcumaib-
Hble 3HaueHus RPN mosryunnu sramnel, Ha
KOTOPBIX OIINMOKAa MOXKET 3aTparuBath
JO30BYK0  OKCIIO3UIHIO,  HECKOJBKO
IPyNN >KUBOTHBIX WM LEJNbIM MAaCCHUB
nanHbIX. [Ipu BBeneHuu sTMabeHa Kpu-
THUYHBl TPABWIBHOCTh HWHIWBUIYaJb-
HOro o0beMa, UIECHTU(PUKAIUS KUBOT-
HOTO, (paKTUYECKOE BpEMs M IMOJHOTA
BBeAeHus. [Ipu peructparuu pusnosno-
TUYECKUX  T[OKa3aTeJed OCHOBHBIMH
(dakTOopamMu SBISAIOTCA COCTOSIHUE 000-
pyAOBaHus, yCIOBUSL (DUKCAMU U aHe-
CTE3UH, a TAKKE COXPAHHOCTh UCXOAHBIX
(aiinoB. Beicokuii MpuOpUTET MIIaHUPO-
BAHUA U CTAaTUCTHYECKOTO aHaln3a CBS-
3aH C T€M, YTO MPUHSATHIC HA ITUX FTANAX
pELICHUs PACIpPOCTPAHSIIOTCS Ha BECh

JIW3aliH U UTOTOBYIO HHTEPIIPETALHIO.

OreHka ypoBHSI KpUTHUHOCTH (Da3 MCCIeIOBaHUS 110 PUCKY BIUSHHS Ha JOCTOBEP-

HOCTBh JAaHHBIX

Assessment of the criticality level of study phases based on the risk of impact on data

reliability
Onerikca YpoBeHb Kkpu-
Ne Kputnueckas ¢gasza P-D-S P P
.. RPN THYHOCTH
No. Critical phase P-D-S as- P
Criticality level
sessment
[limanupoBaHue ucciie10BaHus Bricoknuii
! Study planning 245 40 High
’ [Tonmyuyenue u uaEeHTU(UKALIUS BEIIECTBA 24-4 32 Bricokuii
Receipt and identification of the substance High
3 CopepxaHue U UCIIOJIb30BaHUE )KUBOTHBIX 3.3.4 36 Bricokuii
Animal housing and use High
IIpurorosnenue CyCeH3UU U pacyeT 103 Bricokuii
. . . 3-3-4 36 .
Suspension preparation and dose calculation High
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BBenenue sTmabena Bericokuit
> Etmaben administration 3-4-4 48 High
6 Perucrpanus ¢u3noI0ruuecKux nokasarenen 3.3.5 45 Bricokuii
Recording of physiological parameters High
IloBeneHYeCKHE TECTHI Cpennnii
! Behavioral tests 3-3-3 27 Medium
3 buoxumuueckue uccieI0BaHUS 233 18 Cpenuuit
Biochemical studies Medium
CraTucTuueckuii aHanus Bricokuii
? Statistical analysis 2-4-5 40 High
10 @opMHpOBaHUE OTYETA U APXUBUPOBAHKE 24-4 32 Bricokuii
Report preparation and archiving High

Hpumeuaﬂue. P- BCPOATHOCTb BO3HUKHOBCHU S OHII/I6KI/I; D- TPYAHOCTH €€ CBOCBPEMCHHOI'O OﬁHapy)KeHI/IH; S - murpoTa

BJIMAHWA Ha JaHHBIC.

Note. P - probability of error occurrence; D - difficulty of timely detection; S - extent of impact on the data.

JI71s1 KaXK 10U BBIJIETICHHOM (ha3bl OTpe-
JESIIM HE TOJIBKO COJIEpKaHUE TEKy-
IEro KOHTPOJIsl, HO U (OpMY €€ BKIIIoUe-
HUS B IporpaMmy oOecrneyeHus Kaye-
ctBa. [Ipu »TOM pasrpaHuunBamu onepa-
IUOHHBIA  KOHTPOJIb,  BBIMOJHSIEMBII
MEePCOHAJIOM HCCJIEIOBaHUs, U HE3aBU-
CUMYIO OLICHKY IOJpa3AelIeHueM obec-
MEYEHUSI KaYeCTBa.

OrnepanMOHHBIA KOHTPOJIb OCYIIIECTB-
JISITICS TIPY KaXKJIOM BBITIOJTHEHUU KPUTHU-
YeCKOW MpoIleAypbl U BKIKOYAT MpPO-
BEPKY HACHTU(UKAIUU KUBOTHOTO WU
oOpa3sla, MpaBUIBHOCTH PacyeToB, Io-
TOBHOCTH 0O0OpPYJOBaHUSI, COOIIOJICHUS
YCIOBUM TMPOBEJCHUS] MPOLEAYPHl U
CBOEBpEMEHHOE O(OpMIIEHHE TEepPBUY-
HOM 3anucu. PykoBoaurenb uccnenoBa-
HUS oO0ecleurBal BBIMOJHEHHE IJIaHa
ucciaenoBanuss U npuMmeHumbix COII,
OIICHUBAJI OTKJIOHEHUSI U UX BO3MOKHOE

BJIIMAHHUC HA JaHHBIC.

[Tonpazaenenue obecrieueHUs Kade-
CTBa OCYIIECTBIISUIO KOHTPOJIb B COOT-
BETCTBUU C YTBEPXKJECHHOW Mporpam-
MoH. [{ns a3 BRICOKOTO ypOBHS KPUTHY-
HOCTH TMpeayCMaTPUBAIIOCh UX BKIIIOYE-
HU€ B MHCHEKIIMU KOHKPETHOTO HCCJe-
JIOBaHUs C HAOMIOJICHMEM 3a BBIOpaH-
HBIMU KCIIEPUMEHTATBHBIMU CECCUAMU
Y TIOCJIENYIOUIEH MPOBEPKON MEPBUYHBIX
naHHbIX. CTaOUIbHBIE TOBTOPSIOIIUECS
MPOIIECCHI MOTJIM JOTOJHUTEIHHO KOH-
TPOJIMPOBATHCS B paMKaxX MPOIECCHBIX
nHcneku [6]. YacTota m o0beM HH-
CIIEKIUH ONPEeEISIITUCh C yUETOM 3Haue-
Huss RPN, moBTopsemMocTu ornepaunuy,
BO3MOKHOCTH OOHApY>KEHHSI OIIMOKH 110
MEPBUYHBIM 3alUCAM, W3MEHEHHI Me-
TOAa, 00OpYIOBAaHMS WIIM COCTaBa Iep-
COHaJa, a TAK’K€ paHee BBISBIICHHBIX OT-
KJIOHEHUH.

HezaBucumo oT QopMmbl HMHCHEKIUU
pe3yIbTaThl MPOBEPKHU JTOKYMEHTHUPOBA-
JUCh W TEpelaBaluCh PYKOBOJUTEIIO
UCCIIEIOBAaHUSI U HA4yaJbHUKY IIEHTpA.
Jlo yTBEp>KIEHUSI UTOrOBOTO OTYETA
nojpaszeicHue o0ecleueHus] KauyecTBa



®APMALMA N UHTENJIEKTYAJZIbHOE 3PABOOXPAHEHUE

MPOBEPSIIO COOTBETCTBHE METOJIOB, pe-
3yJbTaTOB, TAOJUIl M PUCYHKOB ILUIAHY
WCCJICIOBAHMSI ¥ TIEPBUYHBIM JTaHHBIM. B
WUTOTOBBIN OTYET BKIIOUYAJTIOCH 3aKJIIOUe-
HUE MO/Ipa3JiesieHus1 oOecreueHus Kayde-
CTBa C yKa3aHWUEM BHUJOB U JaT MPOBE-
JICHHBIX WHCIICKITUH U JIaT TIepeaadn pe-
3yJBTATOB TIPOBEPOK

JIJ1st CHYDKEHUS yPOBHS PUCKA WIIH €T
MPEeAYTIPEKIACHUS 1T KaKI0H (a3l uc-
CIIEIOBAHMsI OIpe/esieHa pPeKOMEHIye-
Masi MUHUMAJTbHASI TIEPUOTNYHOCTh KOH-
Tpouist (Tabnuua 2).

obpazom
TpeXypOBHEBAs

Taxum OCYILIECTBIIAIACH

cucTeMa  KOHTPOJSI.
[lepBblii ypOBEHB BKIIIOUAET ONIEPAI[MOH-
HbIl CaMOKOHTPOJIb MCIOJHUTEINS IO
COII u 3anoiHEHWE NEPBUYHON 3AMUCH;
BTOPOIl 3aKJIFOYAETCA B KOHTPOJIE PYKO-
BOJIUTENSI UCCIEOBAHUS 3a IMOJHOTOM
BBITIOJTHEHUS IUJIaHA U COTJIaCOBaHHO-
CTBIO JAHHBIX; TPETUM YpPOBEHb MpE-
CTaBJIsIET COOOM HE3aBUCUMYIO OLICHKY

CIIy00i KadecTBa.

Tabsmma 2. PekoMeHIyeMoe coJiepKaHue U MEPUOINYHOCTh KOHTPOJIS KpUTHIECKUX (a3
Table 2. Recommended content and frequency of monitoring of critical phases

OuennBaemblie na- | Pexomenayemasi mepuo-

Kputuueckas I[HoarBep:kaaronue 3a-

pamMeTpbl AUYHOCTH
(paza nucH
.o Assessed Recommended .
Critical phase Supporting records

parameters frequency

[TnanmpoBanmue uc- | [lomHora  auzaiiHa, | [lo Hawana kaxmaoro uccie- | O630p I[lnana Ilpoto-

Receipt and identi-
fication of the sub-
stance

BbIJIaYH

Identity, batch, expiry
date, storage and dis-
pensing conditions

XpaHEHHS
Upon receipt; before first
use; when storage condi-
tions change

CJICZIOBAaHUS KPUTEPHH, paclpene- | IOBaHUS; TIOBTOPHO TIIPH | KOJAa  HCCIEIOBaHMUA,
Study planning JIEHUE OTBETCTBEHHO- | Ka)KJIOU NIONpaBKe | 3aKJIIOYEHHE CIelHa-
ctu, cratuctuueckuii | Before each study; repeated | nmucra mno kauecTtBy
AITOPUTM after each amendment Review of the Study
Completeness of Protocol Plan, Quality
design, criteria, Specialist conclusion
allocation of
responsibilities,
statistical algorithm
ITonyuenue u | Unentnunocts, ce- | Ilpu moctymienuu; nepen | Ceprudukarsl  Kaue-
UACHTUDHUKAIHS pHsl, CPOK TOJHOCTH, | IEPBBIM NPUMEHEHHUEM; | CTBA, JIUCT JBIKCHHS
BEIIIECTBA YCIIOBHSI XpaHEHHs] M | IPM W3MEHEHWU YCJIOBHUH | BELECTBa

Certificates of quality,
substance movement
log

Conepxanue u uc-

II0JIb30BAHUEC  KHU-
BOTHBIX
Animal  housing
and use

CocrosiHME  KUBOT-
HBIX, YCIIOBUS CPEIbI,
uaeHTuduKanms, pac-
MpeieJIeHne 0 TPYII-
rnam

Animal condition,
environmental
conditions,

IIpu nocryruieHny U paHio-
MH3AIlUK, HAOIIONEHUE U
YCIIOBUSL CpeObl — EXKe-
JTHEBHO

Upon receipt and
randomization; observation
and environmental
conditions - daily

Kaptel ocmorpa xu-
BOTHBIX, KapThl pac-
NIpENEICHUsST  JKUBOT-
HBIX, JXYpPHaJIbl KOH-
TPOJISl TEMIIEPATYpPBl U

yOopku

Animal examination
records, animal
allocation records,
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identification, group temperature and

allocation cleaning logs
IIpurorosnenue Pacuertsl, koHneHTpa- | Ilpu kaxmom mpurorosne- = Paboumii xypHan py-
CYCHEH3MH M pac- | Lus, OJHOPOJHOCTh, | HUU; HE3aBUCHMOE HaOIO- | KOBOAMTENS HCCIEN0-
4eT JI03 | BpeMsl  [IPUTOTOBJIE- | ACHHE HE MEHEE OHOM OIle- | BaHUS

Suspension prepa-
ration and dose cal-
culation

HUS M UCIIOJb30BaHUs
Calculations, concen-
tration, homogeneity,

pauuu B HCCIICIOBaHUU
At each preparation; inde-
pendent observation of at

Study Director's

working log

preparation and use | least one operation per

time study
Bsenenue atMa- | Unentudukanus xu- | [Ipu kaxmom BBeaeHuu | JIMCTHI BBeIEHUS, pac-
OeHa BOTHOTO0, 00beM, (Pak- | KaXkJA0My KMBOTHOMY; HE- | YETbI 1103
Etmaben TUYECKas 1032, BpeMsl | 3aBucuMoe HaOmronenue He | Administration sheets,
administration W TIOJIHOTa BBeNEHUs | MeHee ofgHoi (hakTmueckoit | dose calculations

Animal identification, | onepanuu

volume, actual dose, | For each administration to

timing and complete- | each animal; independent

ness of administration | observation of at least one

actual operation

Peructrpamuss  ¢u- | Craryc obopynosa- | [lepen kaxaoir wu3mepu- | XKypHansl o0opynoBa-
3UOJIOTUYECKUX I10- | HHUA, HAaCTPOWKH, | TEJIbHOM CECCHEW W Ui | HUAs, IIPOTOKOJ peru-
KazaTenei yCIIOBUS (uKca- | KaXI0ro )KUBOTHOTO; HE3a- | CTpAIlMH, HCXOJIHBIC
Recording of | muu/anecre3nn, Bpe- | BUCUMOE HaONIONEHUE HE | AJIEKTPOHHBIE  (hailiibl
physiological MEHHOE OKHO | MEHee OJIHOW ceccuM B Mc- | Equipment logs,
parameters Equipment status, | cieOBaHUU recording  protocol,

settings, Before each measurement | raw electronic files

fixation/anesthesia session and for each animal;

conditions, time | independent observation of

window at least one session per

study

[ToBeneHueckue Te- | YcnoBusi — momere- | B kaxmoit tectoBoil cec- | Kaptel HaOmroneHuid,
CTHI HUSI, TIOPSIIOK TECTU- | CHM; HE3aBUCHMasl IPO- | BUACO/TPACKTOPHU
Behavioral tests pOBaHUs, MOJATOTOBKA | IECCHAs MHCHEKIHs — HE | IPH HAJINIUU

YCTaHOBKH, eJuHble | pexke 1 pasza B rox u nocne | Observation records,

KPUTEPUH M3MEHeHUH Merona, mome- | videos/trajectories  if

Room conditions, | meHuss WM TepcoHana | available

testing procedure, | At each testing session;

setup preparation, | independent process

unified criteria

inspection at least once a
year and after changes in
method, facility or
personnel

buoxumnueckue Ot0op, mapkupoBka, | Jns kaxmoro obOpasua u | Jluctel orbGopa, XKyp-
UCCIIEIOBaHHS 00paboTka M XpaHe- | KaXI0H aHAIMTHYECKOU ce- | Hai oOpas3loB, MPOTO-
Biochemical Hue o6pasnoB, QC | pum; He3aBUCHMAs IMPO- | KOJ aHaJIU3a, Pe3yJb-
studies AQHAJIMTUYECKOW  ce- | IIECCHAasl MHCIEKIUS — HE | TaThl QC
pun pexxe 1 pasa B rox u nocne | Sampling sheets,
Sampling, labeling, | u3menenuii Merona wnum | sample log, analysis
processing and | obopymoBaHus protocol, QC results
storage of samples, | For each sample and
analytical batch QC analytical batch;
independent process
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inspection at least once a
year and after changes in
method or equipment

Craructuueckuit
aHaIn3
Statistical analysis

CooTtBeTCcTBHC IIJ1aHA,
[IOJIHOTA MacCHBa, HC-
KIIOYCHHUS,  BEPCHH
¢aitnoB U mepeHoc
pe3yIbTaToB

Plan compliance,
dataset completeness,
exclusions, file
versions and transfer
of results

IIpp kaxaoM HTOrOBOM
aHaJIN3e U U3MEHEHUH aJIro-
puT™Ma

For each final analysis and
algorithm change

[Tnan ananusza, daiiibr
JaHHBIX, XypHAJI WC-
KJIIOUCHHUM, BBIXOIHbBIE
TaOJIUL[BL

Analysis plan, data
files, exclusion log,
output tables

®opMupoOBaHUE OT-
yeta ¥ apXUBUPO-
BaHUE

Report preparation
and archiving

Caepka oTuera ¢ nep-
BUYHBIMU JTaHHBIMHU,
KOMILICKTHOCTh U
MPOCIIEKUBAEMOCTh
MaTepUajoB
Reconciliation of the

JIns  KaXaoro MTOroBOrO
OTUeTa; IIPU KaXKIOH Iepe-
Jade MaTepualioB B apXuB
For each final report; upon
each transfer of materials to
the archive

YUepHOBUK U UTOTOBBII
OTYET,  3AKIIIOYEHHUE
CIIELIMAJIMCTA M0 Kaue-
CTBY, OMHUCh U JKypHAaI
apXUBUPOBAHUS

Draft and final report,

report with primary
data, completeness
and traceability of
materials

Quality Specialist con-
clusion, inventory and
archive log

Bauanue smmabena na cepoeuno-
cocyoucmyio cucmemy

[Toce 0THOKPATHOTO BBEICHUS dTMA-
o6ena YCC mo manasiM DKI' HEe nemoH-
CTpUPOBAJIA J10303aBUCUMON JTUHAMUKH.
Jlns ammuty el 3yomna R oTmedanuch
OT/ICJIbHBIE MEXTPYMIOBBIE Pa3INUUs,
Toraa Kak ammiutyga P U uHTepBasnbl
PQ u QT cymecTBeHHO HE U3MEHSIINCH.
B pHCK-OPMEHTHPOBAaHHOW  CXEMeE
HAJIEKHOCTh 3TOro Onoka obecreunBa-
€TCsS OJIMHAKOBBIM TOJIOKEHHEM >JIeK-
TPOJOB U HACTPOMKAMHU PETUCTpPAIlUH,
MIPOBEPKON PabOTOCIIOCOOHOCTU DJIeK-
Tpokapauorpada rmnepen Kaxiaou cec-
cuer, ¢ukcamnmelr BpeMeHHn oOcienoBa-
HUS ¥ COXpPAHEHHUEM MCXOHBIX 3aIUCeH,
MO3BOJISIOIIMX TTOBTOPHO OILIEHUTH WH-

TepBaJibl U (HOPMY KOMILIEKCOB.

CucTOIMYECKOE M JUACTOJINYECKOE
apTepuaibHOE [aBJICHUE BapPbUPOBAIU
MEXJly TpymnmnamMu 0e3 3aBUCUMOCTH OT
n03bl. JlIsi TaHHOrO METOoJa TOYKaMU
KOHTPOJSA SBJSAIOTCS  TPOJOIKUTENb-
HOCTh aKKJIMMAaTU3alUHh K YICpPKUBAIO-
MM YCTPOMCTBaM, TeMIleparypa KH-
BOTHOT'O, = COOTBETCTBHUE  MAaHXKETHI,
YUCJIO U KPUTEPUHU MPUEMIIEMOCTH IUK-
JIOB, a TaKXK€ €JWHOE BPEMEHHOE OKHO
TOCJIE BBEACHUS. DTH MapaMeTphl Leje-
COOOpa3HO PErucCTPUPOBaATh MPHU Kax-
JIOM U3MEPEHUHU, IOCKOJbKY UX W3MEHE-
HUE CHOCOOHO CHUCTEMAaTUYECKH CMe-
CTUTH PE3yJbTaT.

[To manHBIM 3X0KapaUOTpadUM BHISB-
JIEHBI MEXTPYIINOBbIE paznuuus (ppax-
unu ykopouenus u UCC. Anecre3uio B
PUCK-OPUEHTHUPOBAHHOW MOJIENIA  pac-
CMATPUBAIOT KaK YIPAaBISEMbIN MpoILe-

nypubli  Qaktop. HWuauBuayanbHas
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71032, BpeMsl OT BBEJICHUS aHECTETUKA JI0
U3MEpPEHHUs], TITyONHA aHEeCTEe3UH, Moce-
J0BaTEIbHOCTh OOCIEIOBAaHUS M CTaH-
JapTHbIE TO3ULHMM JIaTYUKA JIOJKHBI
(GuKcUpoBaTbCS AJIA KaXAOro KUBOT-
Horo. Takast mpociaeKUBaeMOCTh 1103BO-
JS€T OTHENATh (PapMaKkOAMHAMUYECKUE
WU3MEHEHUS OT BapuadeIbHOCTH YCIOBUI
perucTpanuu.

Bauanue ymmaoena na ovixameno-

HYI0 cucmemy

YacTtoTy [JbIXaTENbHBIX JBUKECHUU
OLICHUBAJIA MO TMEPUOJIUYECKUM IHUKaAM
JONIIEPOrpaMMbl KPOBOTOKA B JIETOY-
HoU aptepun. CpeaHue 3Ha4YCHUS HE Je-
MOHCTPUPOBAJIH J10303aBUCUMOTO U3MeE-
HeHus. [lockonpky 00a mokazarens mo-
Jy4yaaud B pPaMKax OJHOW CECCHM, HUX
HAJIe)KHOCTh OIPEACISIETCS] KOHTPOJIEM
MOJIOKEHHUSI JaTYMKA, TPOIOJKUATEIIBHO-
CTU 3alUCU U TpaBUJl BHIOOpA ydacTka
JUISL aHAJIU3A.

Bnusanue smmadena na yenmpano-
HYI0 HEPBHYI0 U HEPEHO-MbIUEYHYI0
cucmemol

B Tecte «OTKpBITOE TMOJIE» HE BHISB-
JIGHO J10303aBHCHUMOTO TPOGHUIIs, OTHO-
BPEMEHHO BKJIFOYABIIIETO OBl U3MEHEHUS
00IIeH ABUTaTEILHOU U UCCIIE0BATEIb-
CKOWl aKTHMBHOCTHU. /|71 moBegcHUECKUX
METOJ0B Hauboyiee 3HAYMMBI BHEIIHHE
(haKkTOpBI: OCBEILIEHHE U IIIYM, BPEMSI CY-
TOK, TOPSAOK TECTHPOBAHMS, OYHCTKA

YCTaHOBKH, IpOoaAOJIZKUTCIILHOCTD

ajanTaluy, €IUHbIE KPUTEPUU pEru-
CTpaLlMM U, IPU PYYHOU OLICHKE, KBaJIH-
(duxanus HabIOAaTENS.

Cuna xBata NpaBoOM JIanbl CHUYKAJIACh
B rpynnax 1200 u 3000 mr/kr; 11 1eBoi
Janel OTMEYaJach CXOAHAs HAlpaBlICH-
HOCTb. JlJI1 MHTepnpeTanuu JaHHOTO
CUTHAJIa TpEeIyCMaTPUBAETCS MOJIOXKe-
HUE KUBOTHOTO U JAaTYMKA, OJMHAKOBOE
YHCJIO MOIBITOK, MOPSAOK OLUEHKH Jarl,
UHTEpBaJl MEXJIy NONbITKAMH, BpEMs
MIOCJIE BBEJICHUS M PETUCTPALINIO OOIIETo
COCTOSIHUS )KUBOTHOTO.

,ZI()II OJIHUME/IbHbIE OuoOXuMuUuecKue
nokasame.u

AxtuBHOCTh ANTAT CcymiecTBeHHO He
n3MeHsutack. st ACAT otMedanock mmo-
BBIIIIEHWE B BBICOKOJIO30BBIX Tpymmax,
g D cHukeHne 1mo Mepe yBenude-
HUS 103bl. buoxumMuueckuit OJIOK KOH-
TPOJIMPYETCS HA YPOBHE KAX0M aHau-
TUYECKON cepuu: UIAeHTUUKAIUs 00-
pas3ioB, BpeMsi OT 0TOOpa 10 00paboTKH,
MPU3HAKHU T€MOJIN3a, YCIOBUS XPAaHECHUS
1 KaTuOpoBKa aHaIM3aTopa.

Humezpuposannaa ouyenka pe3syib-
mamoe 6 KOHMmeKcHme KpUumuiecKux
gas

Puck-opuentupoBanHas cxema J0-
MOJHSIET OMOJOTUYECKYI0 HHTEpIpeTa-
A0 OLIEHKOM TOTr0, HACKOJIBKO KOHTPO-
JUPOBATUCH TANbl POPMUPOBAHUS KaAXK-
IOTO  pe3yJbTara.
IIPEICTABICHHUE TPUBEJEHO B TaOIHIIe 3.

HNnTerpupoBannoe



®APMALMA N UHTENJIEKTYAJZIbHOE 3PABOOXPAHEHUE

Tabnmua 3. MHTErpUpOBaHHAsE MHTEPIPETALUS B PUCK-OPUEHTUPOBAHHON CXEME pE3yJIbTaTOB

(hapMaKoIOTHIeCKOi 0€30MaCHOCTH 3TMa0eHa
Table 3. Integrated interpretation of etmaben pharmacological safety results within a risk-oriented

framework
OcHoBuble = HabGawopae- | Kpurnueckue ¢paspi u | JleiicTBHS B COOTBET-
MoKa3a- Masl Kap- KOHTPOJIbHBIE Napa- crBuM ¢ [lpaBuiaamu
Cucrema
System Teqn THHA __ MerpHl . .GLP
Main Observed Critical phases and Actions in accordance
parameters pattern control parameters with GLP principles
Ceppeuno- | OKI', UCC, | OtnenbHble Perucrpanus ¢usmnono- | Bxmouenue — perucrpa-
cocyaucras | AJl, OxoKI' | mexrpynmo- | ruyeckux nokasarenei. | uuu OKI', AJl u OxoKI' B
Cardiovasc | ECG, heart | Bele  pa3nu- | KoHTponupyemble Tma- | mporpaMmy  HHCIEKLIUHU
ular system | rate, blood | uns 6e3 7030- | pameTpbl: HASCHTU(DUKA- | HCCIEIOBAHUS; IPOBEPKa
pressure, 3aBUCUMOCTH | 1M )KUBOTHOTO; ()aKTH- | IPUMEHEHHS aKTyaJIbHBIX
echocardi- | Individual in- | yeckass mo3a u Bpems | COIl,  kBanupukanuu
ography tergroup dif- | BBemeHus; craTyc W | IepcoHaia M cTaryca

ferences with-
out dose de-
pendency

HACTPOUKK 00O0pyIOBa-
HUS; TMOJIOKEHHUE DJIEK-
TPOAOB; AKKJIMMAaTHU3a-
IUs U TIPOTPEB TPH TO-
HOMETpPHUU; pa3Mep MaH-
KETBI; KPHUTCPUH IPHU-
eMJIEMOCTH  IUKJIOB,
71032 ¥ BpEeMsl BBEICHUS
aHeCTeTHKa;  IOJIOXKe-
HUE J[aT4YMKa; COXpaH-
HOCTh HCXOJHBIX (aii-
JIOB

Recording of
physiological

parameters. Controlled
parameters: animal
identification; actual

dose and administration
time; equipment status
and settings; electrode
placement; acclimatiza-
tion and warming dur-
ing tonometry; cuff size;
cycle acceptance crite-
ria; anesthetic dose and
administration time;
sensor position; preser-
vation of raw files

000pyI0BaHUSs; TPOBEPKaA
MOJTHOTBI TEPBUYHBIX 3a-
IIACEH; JIOKYMEHTHPOBa-
HHE  OTKJIOHEHUH U
OLICHKA WX BIHUSHHS PY-
KOBOJIHMTEINIEM UCCIIeI0Ba-
HUS

Inclusion of ECG, blood
pressure and echocardi-
ography recording in the
study inspection program,;
verification of current
SOPs, personnel qualifi-
cation and equipment sta-
tus; verification of com-
pleteness of raw records;
documentation of devia-
tions and assessment of
their impact by the Study
Director
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Heixatens- | UM, cko- | YAJL 6e3 BoI- | Peructpamnus ¢usuono- | Bkiarodenne  peructpa-
Hast pOCTB TO- paKeHHOMU TMYECKUX TIOKa3aTeNedl | MU JIbIXaTeIbHBIX MOKa-
Respiratory | Toka B je- | 10303aBHCH- | B YCJOBHUSX AQHECTE3WH.  3arejedl B HHCIEKIHUIO
system rO4HO# ap- | MoctH; pa3- | KoHTponupyeMble ma- | MCCIEI0BaHUs; KOHTPOJIb
TepUH JMYHSI CKOPO- | paMETpPhl:  MHAMBUAY- | COXPAaHEHHS  UCXOJHOM
Respiratory | ctu  moTOKa | anbHas [03a aHecTe- | JOMIUIEPOrpPaMMbI; IPO-
rate, pulmo- | Mexay  OT- | THKa; INyOMHa aHecTe- | Bepka IPUMEHEHHBIX
nary artery | JeIbHBIMU 3UW; TIOJIOKEHHE IKH- | KPUTEPUEB BBIOOpA
flow veloc- | rpynmamu BOTHOTO M JaT4yMKa; | y4acTKa 3alllCH; CBEepKa
ity Respiratory IIPOJOJKUTEIBHOCTD UTOTOBBIX 3HAYEHUH C
rate  without | 3amucu; KpUTEpUH BbI- | IEPBUYHBIMU  (ailiamu
pronounced O0opa yuactka momrie- | Inclusion of respiratory
dose depend- | porpammsl parameter recording in
ency; differ- | Recording of | study inspection; verifica-
ences in flow | physiological tion of raw Doppler
velocity be- | parameters under | preservation; review of
tween indi- | anesthesia. Controlled | applied recording seg-
vidual groups | parameters: individual = ment selection criteria;
anesthetic dose; depth | comparison of final val-
of anesthesia; animal | ues with raw files
and sensor position; re-
cording duration; crite-
ria for Doppler segment
selection
HOHC u OtkpeiToe | Enunoro mo- | [loBeneHnueckue u | BxiroueHne B HMHCIEK-
HEPBHO-MBI- | TIOJIE, CHJIa | BEJCHYe- HEPBHO-MBIIIICYHBIE T€- | LIUI0 HCCIEAOBAHMS, J0-
IeYHast XBara CKOro  mpo- | cTbl. KOoHTpomupyemble | KyMEHTUPOBAHUE OTKIIO-
byHKUIMSA Open field, | ¢uns HET; | IapaMeTpbl: BpEMs Cy- | HEHMI; CBEpKa pe3yjbTa-
CNS and grip CHIDKCHUE TOK;  OCBEIIEHHOCTH, | TOB U BBIBOJIOB C TIEPBUY-
neuromus- | strength CHJIBI XBaTa B | IIyM U TeMIlepaTypa | HBIMU JTAaHHBIMH
cular func- BBICOKMX JO- | TOMemeHus; ovnctka | Inclusion in study inspec-
tion 3ax yCTaHOBKH; HaeHTH(]HU- | tion; documentation of

No consistent
behavioral
profile;
reduced grip
strength  at
high doses

Kallusi >KHBOTHOTO;, ITPO-
JOJDKUTEIILHOCTh

HAOIONEHUS, ITOJIO0XKE-
HUE KUBOTHOTO TIPU U3-
MEPEHUH CHJIbI XBaTa,
HHTEpPBAI MEXIy TO-
MBITKAMHU;  TIEPBUYHbBIC
KapThl ¥ BHJICO3AMUCH
Behavioral and
neuromuscular  tests.
Controlled parameters:
time of day; lighting,
noise and room temper-
ature; apparatus clean-
ing; animal identifica-
tion; observation dura-

tion; animal position
during grip strength
measurement; interval

between attempts; raw

deviations; reconciliation
of results and conclusions
with raw data
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records and video re-
cordings
Homonuau- | AnAT, AnAT 6e3 cy- | Ot6op, obOpabotka u | Bkimtouenue ananmsza o0-
TEJIbHBIE AcAT, I1® | mecTBeHHOH | OMOXMMHYECKOE HCCIe- | pa3loB B MHCTIEKIUIO HC-
mokazarenmn | ALT, AST, | quHamukwu; JIOBaHUE 0o0pa3IoB. | cneAoBaHus JHOO TMPO-
Additional | ALP HaIpaBJICH- KonTponupyemsle ma- | [IECCHYIO MHCIIEKIUIO Me-
parameters HbIE M3MEHE- | paMeTphl: UACHTU(HKA- | TOJA; IPOBEPKa LEMOYKH
HUuss ACAT W | Ut  KHBOTHOTO W | HIEHTU(UKAUU 00pasia
[II® B BbICO- | MPOOBI; BpeMsi OTOOPA; | OT )KUBOTHOTO JI0 pE3yJib-
KUX  JI03aX | TeMIlepaTypa U MpoJoj- | TaTa; KOHTPOJb YCIOBUH
ALT without | »xurenbHOCTH  XpaHe- | 00pabOTKH M XpaHEHUS;
significant HUS; CTaTyC aHalu3a- @ IpOBEpKa 3ammceit 00 00-
dynamics; di- | Topa; KanuOpoBKa; KOH- | CIIy>)KUBAaHHH 000pY10Ba-
rectional TPOJb KAauyecTBa aHAJIU- | HUS
changes  in | Tuueckoit cepun | Inclusion of sample anal-
AST and ALP | Sample collection, | ysis in study inspection or
at high doses | processing and | method process inspec-
biochemical analysis. | tion; verification of sam-
Controlled parameters: | ple identification chain
animal and sample iden- | from animal to result;
tification; sampling | control of processing and
time; storage tempera- | storage conditions; re-
ture and duration; ana- | view  of  equipment
lyzer status; calibration; | maintenance records
analytical batch quality
control

Puck-opuentupoBannas mnporpamma

(hapmakoIoruuecKkom

0e30ITacCHOCTH,

obecrieueHus1 KauecTBa MO3BOJISIET OIpe-
JIennuTh, Kakue ¢a3bl JOJDKHBI OBITh
OXBay€Hbl HHCHEKIIMeH KOHKPETHOTO
UCCIIEIOBAaHMUSI, 8 KAKUE MPOIECCHl MOTYT
KOHTPOJIMPOBATHCS C MTOMOIIBIO TIEPHO-
JTUYECKUX MPOIECCHBIX MHCTIEKITUM. BhI-
cokuil ypoBeHb RPN He o3nauaer npu-
CYTCTBUSI CIICIIMATNCTA MO KAUeCTBY MPU
KaXJIOM BBITIOJJHEHUW OIEepalvu, a
000CHOBBIBAET BKJIFOUEHHE (Pa3bl B IIPo-
rpaMMy MHCHEKIMH U yBEJIUYEHUE MPO-

BCPKHU IICPBHUYHBIX JaHHBIX.

JAK/IIOYEHUE

1. Pazpabotana  pUCK-OpUEHTHPO-

BaHHasA CXCMa KOHTPOJIA ACCATH KPHUTHU-

da3

YCCKUX HUCCICOOBaHUA

CBSI3BIBAIOIIASI BO3MOKHBIN PHUCK, MEPY

YIOPaBIEHUs, MOATBEPKAAOILYIO 3a-
MUCh, BIMSIHUE OIIMOKHU Ha BBIBOJ U I€-
PUOIUYHOCTH OLICHKH.

2. HauOonbmmii  ypoBEHb

YCTAHOBJICH IJIs1 BBCIACHHA 3TMa6eHa,

pHUcKa

peructpanuu (HU3NOJOTUUECKUX TOKa-
3arelnieil, TUIAHUPOBAHUS WCCIICTOBAHMS
U CTAaTUCTUYECKOTO aHAJIH3a.

3. Jlnst ga3 BBICOKOTO pUCKa 000CHO-
BaH KOHTPOJIb B KaXJIOM HCCJICTOBAHHUH
U MPH KaXKJIOM BBIIOJHCHUH KPUTHYEC-
CKOM ormeparuu; s a3 CcpeaHero
pPHUCKa - KOHTPOJIb 3aITUCEHN B KAXKIOM HC-
CJICIOBAaHUU W TIEPUOIUYECKOE HE3aBH-
cUMO€ HaOJIIOJIEHHE C YYETOM CTa0uIb-
HOCTH TIpOIIecca.



®APMALUA N UHTENJIEKTYAJZIbHOE 3 PABOOXPAHEHUE

[Ipennoxennas cxema GopMUpYET ca-
MOCTOSITEIIEHYIO HAy4YHO-METOTHYe-
CKYIO TIEHHOCTh U TIO3BOJISIET HCITOJIB30-
BaTh PHUCK-OPUECHTUPOBAHHBIA TIOJIXOJ
JUISL COBEPIIICHCTBOBAHUS IPOTPAMMEBI

oOecrieueHus KauecTBa HCCICAOBAaHU].

1. Safety pharmacology studies for
human pharmaceuticals: ICH harmo-
nised tripartite guideline S7A: current
Step 4 version dated 8 November 2000.
— Geneva: International Council for Har-
monisation of Technical Requirements
for Pharmaceuticals for Human Use,
2000.

2. The non-clinical evaluation of the
potential for delayed ventricular repolar-
ization (QT interval prolongation) by hu-
man pharmaceuticals: ICH harmonised
tripartite guideline S7B: current Step 4
version dated 12 May 2005. — Geneva:
International Council for Harmonisation
of Technical Requirements for Pharma-
ceuticals for Human Use, 2005.

3. OECD principles on Good Labor-
atory Practice (as revised in 1997). —
Paris: OECD Publishing, 1998. -
(OECD Series on Principles of Good La-
boratory Practice and Compliance Mon-
itoring; no. 1).

4. Second edition: Quality Assurance
and GLP. — Paris: OECD Publishing,
2021. - 35 p. — (OECD Series on Princi-
ples of Good Laboratory Practice and
Compliance Monitoring; no. 23). — DOI
10.1787/b37820a3-en.

5. The application of the GLP princi-
ples to short-term studies. — Paris: OECD
Publishing, 2003. — 16 p. — (OECD Se-
ries on Principles of Good Laboratory
Practice and Compliance Monitoring;
no. 7). — DOI 10.1787/9789264078659-
en.

6. GLP data integrity. — Paris: OECD
Publishing, 2021. — 30 p. — (OECD Se-
ries on Principles of Good Laboratory
Practice and Compliance Monitoring;
no. 22). — DOI 10.1787/45779212-en.

7. Management, characterisation and
use of test items used in GLP studies. —
Paris: OECD Publishing, 2018. — 20 p. —
(OECD Series on Principles of Good La-
boratory Practice and Compliance Mon-
itoring; no. 19). = DOI
10.1787/da9ee953-en.

8. OO0 yrBepxaenuu llpaBun Hamie-
xKamed — 1abopatopHOM — MPaKTUKH
EBpasuiickoro 3KOHOMHYECKOTO COI03a
B chepe oOpaiieHus IeKapCTBEHHBIX
cpencts: pemenue Coera EBpazuiickoit
SKOHOMHUYECKON KOMHUCCHH OT 3 HOSIOps
2016 T. Ne 81.

9. O PykoBoactBe 1O wucCIenOBa-
HUIO (papmakojgoruueckoil Oe3omacHo-
CTH JICKapCTBEHHBIX MPENapaToB IS
METUITUHCKOTO TPUMEHEHHUS: PEKOMEH-
naunst Konnermn EBpasuiickoil 3KOHO-
MHYECKOM KOMHCCUM OT 27 OKTAOps
2020 . Ne 18.

10.TOCT P 56700-2015. Jlekap-

CTBCHHBIC CPpCACTBA JJII MCOAUITUHCKOT'O

MIPUMCHCHUS. JIOKTMHUYECKHUE
(hapmakoJIoruyecKue HCCIIeTOBAHUS
0€30MacHOCTH. — Mockaa:

Crangaptuadopm, 2016.



®APMALUA N UHTENJIEKTYAJZIbHOE 3 PABOOXPAHEHUE

11. The ARRIVE guidelines 2.0: up-
dated guidelines for reporting animal re-
search / N. Percie du Sert, V. Hurst, A.
Ahluwalia [et al.] // PLoS Biology. —
2020. — Vol. 18, no. 7. — Art. €3000410.
—DOI 10.1371/journal.pbio.3000410.

12. Quantitative comparison of tox-
icity of anticancer agents in mouse, rat,
hamster, dog, monkey, and man / E. J.
Freireich, E. A. Gehan, D. P. Rall, L. H.
Schmidt, H. E. Skipper // Cancer Chem-
otherapy Reports. — 1966. — Vol. 50, no.
4. —P.219-244.

13. Makaposa, M. H. Hacrora asixa-
TEIbHBIX JIBHOKCHUH B JOKIMHHYCCKUX
nccienopanusax / M. H. Makapoga, /I. B.
y6un, B. I'. Maxkapos // Jlabopartop-
HbIE KMBOTHBIC NJI1 HAYyYHBIX HCCIENO-
BaHuii. — 2019. — Ne 3. — DOI
10.29296/2618723X-2019-03-03.

14. JlIokIMHUYECKUE  MCCIIEAOBAHUSA
HEHUPOTOKCUYECKUX CBOWCTB HOBBIX JI€-
KapCTBEHHBIX Ipemnapartos in vivo / H. B.
Epemuna, JI. I'. Komuk, P. Y. Octpos-
ckas, A. [I. lypues // Benomoctu Hayu-
HOTO IIEHTPa SKCIEPTU3BI CPEICTB MEIH-
nuHCcKkoro nmpumenenus. — 2020. — T. 10,
No 3. — C. 164-176. — DOI
10.30895/1991-2919-2020-10-3-164-
176.

15. MopkoBuH, E. 1. OneHka ncuxo-
HEBPOJOTUYECKOTO AePUIIUTA Y TPHI3Y-
HOB: ocHOBHbIE MeTo/bl / E. . Mopko-
BuH, /. B. Kypkun, U. H. Tropenkos //
JKypHan BbICIIEN HEPBHOW AEATEIBHO-
ctu um. UM. I1I. ITaBaosa. — 2018. — T. 68,
N 1. - C. 3-15. - DOI
10.7868/S004446771801001X.

16. TOCT 33044-2014. ITpuniumnsl
HaJjIexkKanien 1abopaTopHOM MPaKTUKHU.
— Mocksa : Ctangaptuadopm, 2015.

17. O PykoBoacTBe 1o pabore ¢ 1abo-
paTOpHBIMU  (IKCIIEPUMEHTAIBHBIMHU )
’KUBOTHBIMH TIPU TIPOBEICHUN JOKITHMHU-
YeCcKUX (HEKJIMHUYECKUX) HCCle10Ba-
HUH: pEKOMEH A Komnerun
EBpa3niickol 3KOHOMHYECKON KOMMC-
cuu oT 14 HosOpst 2023 1. No 33.

18. ®yHKIIMOHUPOBAHUE CHUCTEMBI
oOecrieyeHus: KadyecTBa IpPU H3yYEHUU
(hapmakoJIorHuecKkoi 0e30MacHOCTH 3T-
mabena/ A. YO. I'pummuna, /1. FO. BKuH,
C. M. Hanankoga, O. B. bytoknuHckas //
bunomenummua. — 2024. — T. 20, Ne 3. —
C. 71-74. — DOI 10.33647/2074-5982-
20-3-71-74.

19. E14/S7B Questions and Answers:
Clinical and nonclinical evaluation of
QT/QTc interval prolongation and
proarrhythmic potential: current Step 4
version dated 21 February 2022. — Ge-
neva: International Council for Harmoni-
sation of Technical Requirements for
Pharmaceuticals for Human Use, 2022.

20. PazpaboTka ¥ Banmujanus METO-
JUKU  KOJIUYECTBEHHOTO OMpPEeIeTICHUs
»TMa0eHa B I1a3Me KPOBU YEIOBEKA Me-
togoM BOXX-MC/MC / II. K. Kapna-
koBa, T. H. Komapos, O. A. ApuakoBa [u
np.] // Pa3paboTka m perucrpamus Je-
KapCTBEHHBIX cpeAcTB. — 2024. — T. 13,
No 1. — C. 257-271. — DOI
10.33380/2305-2066-2024-13-1-1752.

21.TOCT P 51901.12-2007 (MDK
60812:2006). MenemxmeHT pucka. Me-

TOA4 aHalu3a BHIOB H HOCJ'ICI[CTBPIIZ



®APMALUA N UHTENJIEKTYAJZIbHOE 3 PABOOXPAHEHUE

oTKa30B. — MockBa : CtannapTuH(opm,
2008.

1. International Council for Harmo-
nisation of Technical Requirements for
Pharmaceuticals for Human Use. Safety
pharmacology studies for human phar-
maceuticals: ICH harmonised tripartite
guideline S7A. Geneva: International
Council for Harmonisation of Technical
Requirements for Pharmaceuticals for
Human Use; 2000.

2. International Council for Harmo-
nisation of Technical Requirements for
Pharmaceuticals for Human Use. The
non-clinical evaluation of the potential
for delayed ventricular repolarization
(QT interval prolongation) by human
pharmaceuticals: ICH harmonised tripar-
tite guideline S7B. Geneva: International
Council for Harmonisation of Technical
Requirements for Pharmaceuticals for
Human Use; 2005.

3. Organisation for Economic Co-
operation and Development. OECD
principles on Good Laboratory Practice
(as revised in 1997). Paris: OECD
Publishing; 1998.

4. Organisation for Economic Co-
operation and Development. Quality As-
surance and GLP. 2nd ed. Paris: OECD
Publishing; 2021. 35 p.
doi:10.1787/b37820a3-en.

5. Organisation for Economic Co-
operation and Development. The appli-
cation of the GLP principles to short-
term studies. Paris: OECD Publishing;

2003. 16 p.
doi:10.1787/9789264078659-en.

6. Organisation for Economic Co-
operation and Development. GLP data
integrity. Paris: OECD Publishing; 2021.
30 p. doi:10.1787/45779212-en.

7. Organisation for Economic Co-
operation and Development. Manage-
ment, characterisation and use of test
items used in GLP studies. Paris: OECD
Publishing; 2018. 20 p.
doi:10.1787/da9ee953-en.

8. Council of the Eurasian Economic
Commission. Decision No. 81 of the
Council of the Eurasian Economic Com-
mission of 3 November 2016 on ap-
proval of the Rules of Good Laboratory
Practice of the Eurasian Economic Un-
ion in the field of medicinal products cir-
culation. 2016.

9. Board of the Eurasian Economic
Commission. Recommendation No. 18
of the Board of the Eurasian Economic
Commission of 27 October 2020 on
guidance for pharmacological safety
studies of medicinal products for medi-
cal use. 2020.

10. GOST R 56700-2015. Medicinal
products for medical use. Preclinical
pharmacological safety studies. Mos-
cow: Standartinform; 2016. (In Russ.)

11. Percie du Sert N, Hurst V,
Ahluwalia A, et al. The ARRIVE guide-
lines 2.0: updated guidelines for report-
ing animal research. PLoS Biol.
2020;18(7):€3000410.
doi:10.1371/journal.pbio.3000410.

12. Freireich EJ, Gehan EA, Rall DP,
Schmidt LH, Skipper HE. Quantitative



®APMALUA N UHTENJIEKTYAJZIbHOE 3 PABOOXPAHEHUE

comparison of toxicity of anticancer
agents in mouse, rat, hamster, dog, mon-
key, and man. Cancer Chemother Rep.
1966;50(4):219-44.

13. Makarova MN, Shubin DV,
Makarov VG. Respiratory rate in pre-
clinical studies. Laboratornye zhivotnye
dlya nauchnykh issledovaniy. 2019;(3).
(In  Russ.) doi:10.29296/2618723X-
2019-03-03.

14. Eremina NV, Kolik LG, Ostrov-
skaya RU, Durnev AD. Preclinical stud-
ies of neurotoxic properties of new me-
dicinal products in vivo. Vedomosti
Nauchnogo tsentra ekspertizy sredstv
meditsinskogo primeneniya.
2020;10(3):164-76. (In Russ.)
doi:10.30895/1991-2919-2020-10-3-
164-176.

15. Morkovin EI, Kurkin DV, Tyuren-
kov IN. Assessment of psychoneurolog-
ical deficit in rodents: basic methods. Zh
Vyssh Nerv Deyat Im IP Pavlova.
2018;68(1):3-15. (In Russ.)
doi:10.7868/S004446771801001X.

16. GOST 33044-2014. Principles of
Good Laboratory Practice. Moscow:
Standartinform; 2015. (In Russ.)

17. Board of the Eurasian Economic
Commission. Recommendation No. 33
of the Board of the Eurasian Economic
Commission of 14 November 2023 on
guidance for work with laboratory

(experimental) animals in preclinical
(nonclinical) studies. 2023.

18. Grishina AY, Ivkin DY, Na-
palkova SM, Buyuklinskaya OV. Func-
tioning of the quality assurance system in
the study of etmaben pharmacological
safety. Biomeditsina. 2024;20(3):71-4.
(In Russ.) do1:10.33647/2074-5982-20-
3-71-74.

19. International Council for Harmo-
nisation of Technical Requirements for
Pharmaceuticals for Human Use.
E14/S7B Questions and Answers: Clini-
cal and nonclinical evaluation of
QT/QTc interval prolongation and
proarrhythmic potential. Geneva: Inter-
national Council for Harmonisation of
Technical Requirements for Pharmaceu-
ticals for Human Use; 2022.

20. Karnakova PK, Komarov TN,
Archakova OA, et al. Development and
validation of a method for quantitative
determination of etmaben in human
blood plasma by HPLC-MS/MS.
Razrabotka 1 registratsiya
lekarstvennykh sredstv. 2024;13(1):257-
71. (In Russ.) doi:10.33380/2305-2066-
2024-13-1-1752.

21. GOST R 51901.12-2007 (IEC
60812:2006). Risk management. Failure
mode and effects analysis method.
Moscow: Standartinform; 2008. (In
Russ.).



