9KcnepumeHma/szaﬂ U Kiurudeckas qbapmazcozzoeuﬂ

2023 Tom 86 Nell C. 14-23

PAPMAKOJIOTUA CUCTEMbI KPOBU

DOI: 10.30906/0869-2092-2023-86-11-14-23

CPABHUTEJIbHbIE OOKINUMHUYECKUE UCCITEANOBAHUA
N3artMnMPOBAHHOIO ®UINrPACTUMA U HEYNNACTUMA HA KPbICAX

[. B. NoHwakos™", 10. A. Mesenugeit’!, E. M. XypceBuu',

C. B. lLepemetben', O. B. Bopucosa?, C. A. KopoBkuH'

C 1enplo COMOCTABICHUS XapaKTePHUCTUK HOBOTO JIEKAPCTBEHHOTO CPEACTBA, COAEpIKa-
LIEero MAITMIMPOBaHHBIA (uirpactnM, 1 Heymactuma (mpenapar cpaBHEHHS) MPOBEICHEI
CPaBHUTEJIbHBIE TOKIMHIYECKHE HCCIIEOBAHMU, BKIIOYAIOIINe 3ydeHne hapMaKkoJMHaAMU-
KM, (papMaKOKMHETHKH, UMMYHOT€HHOCTH M TOKCHYHOCTH TIPH UX MHOTOKPaTHOM 4-HEe/eIb-
HOM BBE/ICHMHU KpbICaM C NEPUOIOM OTCPOUCHHOro Habmofenus (4 Hexenu). st HOBOTO
Ipenapara Ha UHTAKTHBIX JKUBOTHBIX, @ TAK)KE HA )KUBOTHBIX C MHAYLIMPOBAHHOM IpaHyIIo-
LUTONIEHUEH (HEUTpONEeHneH) MOATBEPKAeHA €ro aKTHUBHOCTh, CONOCTAaBUMAsi C aKTHBHO-
CTBIO TIperapara CpaBHEHMS, a TAKKe IMOKa3aHO OTCYTCTBUE TOKCHYHOCTH M HMMYHOT'€HHO-
ctu. M3ydyeHa ¢apMakoKMHETHKa, MOKa3aHa e JMHEHHOCTh B auamna3oHe 103 oT 500 no
1700 MKI/KT 1 paccuuTanbl hapMaKOKHHETHUCCKHUE MOKa3aTesin 00oux npenaparos. OTcyT-
CTBHE CTaTUCTHUYECKU 3HAYMMBIX PA3IMUUM MEXTY COOTBETCTBYIOIIUMHU (hapMaKoJHMHAMU-
YEeCKUMH, (DapMaKOKMHETHUECKUMHU TI0KA3aTeNsIMH, a TaKXKe MOKa3aTeIsiMU TOKCUYHOCTH U
HMMMYHOT€HHOCTH CPaBHHBAEMBbIX IPETapaToB MOATBEPKACHO C TOMOIIBIO AUCIIEPCHOHHOTO
anamm3a (ANOVA). [y kax10# U3 NCCIIeIOBaHHBIX 103 BHEKAMEPHBIM METOJIOM pacCuuTa-
Hbl 90 %-ble JOBepUTEIbHBIC HHTEPBAJIbI OTHOLIEHUH CPEHUX IeOMETPUUYECKUX 3HAUCHUN
AUCy4, Cinax M1 Tiax HOBOTO TIpETIapaTa K TAaKOBBIM JUIA MIpernapara cpaBHeHus. Bee momyuen-
HbIEe JOBEPUTEIbHBIC MHTEPBAIBI YKIaabIBaloTcs B quana3oH 80,00 — 125,00 %, uto B coBo-
KyIIHOCTHU C pe3yJibTaTaMH JIMCIIEPCUOHHOIO aHAJIM3a TOJITBEP)KIaeT OMOIKBUBAIIEHTHOCTh
HOBOTO TIperapara IITUIMPOBaHHOTo (rurpacTuma npenapary “Heynactum” B HacToseM
JOKIIMHHYECKOM M3YYeHUH Ha KpbIcax.

KuaroueBbie ciioBa: HSFPIHI/IpOBaHHI)Iﬁ (bI/IJ'Il"paCTI/IM; HCyJ'IaCTI/IM; JOKIIMHUYCCKHUE UCCIICI0-

BaHUA, (bapMaKOKI/IHeTI/IKa; 6H03KBI/IBEU'IGHTHOCTB; T'PaHyJIOLIUTOIICHU.

BBEOEHUE

II>rpunrpacTuM sBISETCS MNPONOHITHPOBAHHOU (hop-
Mol unrpacTuma (peKOMOUHAHTHOTO TPAHYIIOLUTAPHOTO
KoJIoHUecTuMyupytouiero ¢akropa, [-KC®), on ysenu-
yuBaeT npoiudepaunto, nuphepeHIpoBKY U CO3peBa-
HHE HEUTPO(PUIOB U UX BBDKMBAEMOCTb U IO3TOMY IpH-
MEHSeTCsl A NPO(UIAKTUKY HEUTPOIICHUN Yy OHKOJIOTH-
YEeCKUX OOJBHBIX, MOTYyHYAIOIIUX PA3HbIE BUABI XUMUOTE-
pamuu, a Takke s JieueHUs OOJBHBIX C TSDKENOM
XPOHHUECKOH HEUTPONEHHEH, TPU TPAHCIUIAHTALH KOCT-
HOT'O MO3ra U CTBOJIOBBIX KiIeTok [1, 9, 15].

[IpononrupoBanHoe JeiicTBue mIrduiarpactuma o0y-
CIIOBJICHO IPTHIMPOBAHMUEM MOJICKYIBI (prirpacTuma, TO
€CTb KOBAJCHTHBIM NPHCOCIMHCHHEM K MOJIEKyle Oenka
HeWTpangpHOTO Tonmmd¢upa, momudTIwiIeHrmukons (I101),
IIPUBOJAIIMM K yBelndeHuto e€ pasmepa [3, 17]. Ocratku
II3I' nerko rTuApaTHPYIOTCA, W THUApaTHas ‘‘mryba”,
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BO-TIEPBBIX, 3HAYUTEIBHO YBEJINYHUBAET PACTBOPUMOCTH
0CJIKOB W 3aIUINAeT WX OT ICHCTBHUS MPOTEa3, CHCTEMBI
KOMIUTEMEHTA (OTICOHU3AIIMN) U aKTUBHOTO (haro- U dHJI0-
[IUTO3a KJIETOYHBIMH CTPYKTYpPaMH MaKpOOpraHU3Ma.
Bo-Bropsix, [I21" nmoBeiaeT rugpoIMHAMUYECKHA pau-
yC TaKUX KOHBIOI'aTOB, M BBIBEJCHHE MX MOYKaMHU 3aMe[-
nsiercs. [Toatromy I1D9T'-koHBIOTATHI (HITPAcTHMAa MOTYT
BBIBOJIUTCS, B OCHOBHOM, 32 CUET MEXaHU3Ma CaMOpeTyIIsi-
UM KIIMPEHC YBEIMYMBACTCS TI0 MEPE YBEIHMUCHHS KOJIH-
yecTtBa HelTpoduioB. Takoil omocpenoBaHHbI HEUTPO-
(unamMu KIupeHc 3aHIMaeT OOJIbIIe BPEMEHH, YeM IT09eY-
HBIH KJIMPEHC, U B PE3YJIbTaTe YBEIUIUBAETCS IIEPUOJ 10-
TyBBIBEJICHUS] W3 Tuia3mbl kpoBu [15]. Tax, ecnm
(unrpacTiM HEOOXOIUMO BBOJHTDH MAIMEHTY €KEIHEBHO
MOZIKO’KHO B JI03€ OKOJIO 5 MKI/KI, HaunHas yepes 24 4 1o-
Clle 3aBEeplICHUs] XUMHOTEpaIuu 10 TeX Mop, oka He Oy-
JeT TOCTUTHYTO IIENeBOE aOCONIOTHOE KONWYECTBO HEHi-
TpodWIOB, TO AN MATQUITrpacTHMa TpedyeTcs TOIbKo 1
[MOJKOXKHASI UHBEKIUS 0KOJI0 100 MKI/KI Ha LIUKJI XUMHUO-
tepanuu. C yuérom Toro, uro [13I" cHmKaeT Takxe UMMY-
HOTEHHOCTb IpenaparoB, 3PPEeKTUBHOCTD JCUSHUS 3HAYH-
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TEJIbHO YBEIWYHBAETCS, U KaueCTBO JXM3HH TAlUEHTOB
Bo3pactaer [3, 17].

IT>rdunrpacTuM npeacTasicH, ITTaBHBIM 00pa3oM, mpe-
naparoMm “Heymactum”, 0qO0OpEHHBIM AJISI KIIMHIHYECKOTO
npumenernst B 2002 . 1 uMerommM cTaryc Inpemnapara
cpaBHeHus B Poccuiickoit @enepanuu. B Hacrosee Bpe-
M B Poccum 3aperucTpupoBaH JHIIL OJUH Tpenapar
“[Toakco”, comepxamuii B cBOEM cocTaBe CyOCTaHIINIO
mrQUIrpacTiMa, KOTOpyr, OHAKO, CHHTE3UpYIOT B MH-
nmun. Takum oOpaszom, B Poccuiickoii @enepanuu oTcyTCT-
BYeT MPOM3BOJACTBO COOCTBEHHOW CyOCTaHIMM MAT(mi-
rpacTuMa U IPEenaparoB Ha €€ OCHOBE, 4TO C Y4ETOM IIPO-
rpaMMbl UMIIOPTO3aMEIICHUS JIeTaeT OTCUSCTBCHHBIC Pa3-
pabOTKM TakWX OWMOAHAJOTMYHBIX MPENapaToB BechMa
aKTyaJbHBIMH.

C menpio Moiay4eHus CyOCTaHIMU MATQIITpacTHMa U
mpemnapara, OHOPKBUBaJIEHTHOro mnpemapary “Heyna-
CTUM”, HAMU ObUI CHHTE3UPOBaH KOHBIOTAT MATMIINPOBaH-
HOro (rurpacTuMa, B KOTOPOM MOJIEKyTa Oelka KOBa-
JICHTHO CBsi3aHa 1O /N-KOHLIEBOMY OCTaTKy METHOHHUHA C
OJTHOM JMHEWHON MOJIEKYJION MOJMATHICHIIMKOIA C MO-
nekynsipaoit Maccoit 20 xJla mocpeAcTBOM peakiuu BOC-
CTaHOBUTENBHOrO aMuHHpoBaHus [2, 14]. C nomoIikio
XpoMaTrorpaguyecKkux MeTOZOB IOJYyYHIN BBICOKOOYH-
LIeHHble (HpaKIUK MATUIMPOBAHHOTO O€JIKa U MPUTOTOBH-
JIM Ha UX OCHOBE Iperapar IMATHIHPOBAHHOTO (DHIITpacTH-
Ma C KOHIIEHTpaluei obmiero 6enka 10 mMr/mi, comeprxa-
uwmii 5 % D-copbura u 0,004 % nonucop6ara-20 B 10 MM
areratHoM OydepHoM pactBope ¢ pH 4,0.

B kauecTBe HaYaJILHBIX TAMOB MOATBEPKICHHS OMOIK-
BHUBAJCHTHOCTH HaMH ObUIM TOKa3aHbl CTPYKTYpHas
UJCHTUYHOCTDh MOJICKYJ, & TaKKe OTCYTCTBUE CTaTHCTH-
YECKH 3HAYMMBIX Pa3InYMid TI0 KOJIMYECTBEHHOMY CO/IEp-
XKaHUIO Oenka, cruernu(uIeckoil aKTUBHOCTH M  (H3H-
KO-XMMHYECKHM IapaMeTpaM MEXy IOJYyYSHHBIM Ipe-
naparom u Heynactumom. IloarBepikieHa Takxke cTa-
OMIILHOCTH MOJTyYEHHBIX CEPUI HOBOTO Tpenapara.

B Hacrosmieii cratbe NpUBOIATCS Pe3ysbTaTbl CPaBHU-
TENFHOTO M3y4YeHUS (PapMaKOKUHETHKH, (hapMaKOIHHAMH-
KM, IMMYHOT€HHOCTH U TOKCHKOKMHETHKH IOJYyYEHHOTO
npenapara 1 Heymactuma mpu X MHOTOKPaTHOM BBeJe-
HUH KpBICaM C TEPHOIOM OTCPOYCHHOTO HAONIONEHHS B
paMKax NpOBEJEHUs JOKIMHUYECKUX HCCIEJOBAaHUIM.

METOAbl NCCNEAOBAHUA

B HacTosimemM wuccieioBaHUM TIPOBOAMIIN CpPaBHEHUE
HOBOTO pa3pabaTeIBaeMOro Ipenapara MArHIHPOBAHHOTO
¢unrpactuma (OO0 “@Dupr M”, Poccusi) OTHOCHTEIHHO
npenapara cpaBHeHus “Heymactum™ (Amgen Europe, B.
V., Hunepnanmsi).

UccrnenoBanusd mpoBoAMAM Ha camuax (Maccoit
220 — 320 r) kpeic nuanK Bucrap (ams uzyuenus: gpapma-
KOJIMHAMUKH), camiiax (maccoit 200 — 250 1, 115t u3ydeHus
TOKCUYHOCTH, (PAPMAKOKHHETHKA U UMMYHOTCHHOCTH) H
camkax (maccoit 180 — 230 1, u1st U3y4eHHUSI TOKCHYHOCTH )
HEMMHEHHBIX OeNbIX KphIc B Bo3pacte 9 — 10 Hemenb ¢
KOHBEHIIMOHAJIBHBIM CTaTyCOM 370POBBS, IPEI0CTaBICH-

HbIX OI'YII “IIuToMHUK 1a0OPaTOPHBIX KUBOTHBIX “‘Par-
mosioBo”. PaboTy ¢ xuBOTHRIME npoBoamin Ha 6aze OO0
“dapmaroreHn”; Bce MPOLEAYPHI C )KUBOTHBIMU OBUTH pac-
CMOTpEHBI M 0100peHs! Komuccuel nmo 6uostuke OO0
“@Dapmaxoren”. JKUBOTHBIX colepXkajld B KOHTPOJIUpYe-
MBIX YCIIOBHSX OKpYyKaromled cpensl (Temmeparypa
18 —26 °C,  oTHocuTenabHas  BJIAXHOCTb  BO3AyXa
30 — 70 %, pesxxum ocBerieHust 12 4 cBera/12 4 TEMHOTBI)
rpymmnamMu mo 6 ocobei B MoMKapOOHATHBIX KieTKax R1
(Shanghai Pretty Industries, KHP), o6opynoBaHHBIX
CTQJIbHBIMU PELIETYaThIMU KPBIIIKAMH C KOPMOBBIM yT-
naybnenneM, ¢ mromaznsio aHa 1025 cm? commacmo CII
2.2.1.3218-14, Ilpukazy Munzapasa Poccuu Ne 1991 ot
01.04.2016 . “O0 ytBepxkneHun IIpaBun Hamnexamien
naboparopHoi npakTuku” U EBporneiickoil KOHBEHLINH 10
3alUTe O3BOHOYHBIX )KMBOTHBIX. B KauecTBe moxcruia,
HE COJEPIKAIIETo MaTOreHHONH MHUKPO(IIOPHI, HCIOIB30Ba-
T JPEBECHYI0 CTPYXKKY JIMCTBEHHBIX IOPOI JEPEBHEB;
KOpPMJICHHE TIPOBOAMIN O€3 OTpaHIUYCHUS CICIHATU3UPO-
BaHHBIM KoMOmkopmoMm (OOO “Jlaboparopkopm™, Poc-
cusi); moTpebieHne BOAbI OCYWIeCTBIsU ad libitum w3
CTaHJIAPTHBIX MMOMJIOK CO CTaJIbHBIMHU KPBIILIKAMU-HOCHKA-
MU He(WIBTPOBAHHOW BOJOH, cooTBeTcTByIolIerd CaH-
IIuH 2.1.4.1074-01 u T'H 2.1.5.1315-03. XKuBoTHBIX JIN-
IIaJTd KOpMa B HOYb TEpe/ BBIBEJCHUEM M3 IKCIIEPUMEH-
Ta, IPY 3TOM HE JIULIast BOJBL.

Jlo Hadana uccneaoBaHus Ul QAaNTalK U KapaHTHHA
KPBIC COZIEpKaJld B TEUEHUE 5 CYT, U BO BpPeMs 3TOTO Iie-
pHoAa KaXxabli 1€Hb KOHTPOJUPOBAJIU COCTOSHUE IIyTEM
BU3YaJILHOTO 0CMOTpa. JKUBOTHBIE C 00HAPY>KEHHBIMHU OT-
KJIOHEHUSIMU B TPYIMIbl HE BKJIFOUAIU U 3aMEHSUIN 310pO-
BBIMU ’KMBOTHBIMH.

JKuBOTHBIX pacrpenesnsuid o Ipynnam ciiydyailHbIM 00-
pas3oMm, TP STOM KOJIMIECTBO KUBOTHBIX B TPYIIIAX OIpe-
JIEISTA TaKUM 00pa3oM, 4ToO0bl OHO OBUIO JIOCTaTOYHBIM
JUIA TIOJIHOLIEHHOW perucTpanuud usydaembix 3¢ddexron
IpenapaToB M CTAaTUCTUYCCKON 0OpaOOTKH IMOTYYECHHBIX
JmaHHbIX. KakmoMy oToOpaHHOMY B HCCIICIOBAHHE JKUBOT-
HOMY MPHUCBAaWUBAIN HHIUBUIYaJTbHBIH HOMED; MapKHpO-
BaJIM )KMUBOTHBIX ITyT€M HAHECEHHsI Ha XBOCT, JIaIly UJIH I'0-
JIOBY METKH ITUKPUHOBOH KHCIOTOW. HoMep rpymitsr i1 nH-
JTUBUIyalIbHBIE HOMEpa COJACPIKAILIUXCS B TPYIIIE KUBOT-
HBIX YyKa3blBaJlMi Ha KapTOyKax KiIeToK. JKHBOTHBIX
B3BCIIMBAIIK TIEpel TEPBEIM BBEACHHEM OOpAa3IOB IS
pacuéra TOUHOTO 00beMa BBEJCHHUS (MaKCUMAIbHBIA MEXK-
IpyNHoBoN pa3dpoc CpemHed Macchl Tejla COCTaBIISUI
12,0 %).

Craructuueckyro 00paboTKy JaHHBIX, BaJHIAIMIO Ha-
6opoB pearentoB Uit MDA, anmpoKCUMALUIO SKCIEPH-
MEHTANBHBIX PE3YJIBTaTOB M IOCTPOCHHE (hapMaKOKUHE-
THYECKHX U (hapMaKOJIWHAMHYECKUX KPUBBIX MPOBOIMIH
¢ MOMOIIbIO TIporpaMmmMHoro obecrneueHus: OriginPro 2018
(OriginLab Corporation, CIIIA). CpaBHUTEIBHBIN CTATH-
CTUYECKUH aHAJIN3 MPOBOJIWINA B OTACIBHOCTH JIJIS KaXK-
JIOW JI03bI Mpernapara B Mpejiesiax oaHoro noiua. B nucnep-
cuonHoM aHanmze (ANOVA) pa3nuuust CUMTadd CTaTH-
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CTHYCCKH 3HAYMMBIMU TIPH 3HAYCHUH p-KPUTEPUS HUKE
ypoBHs 3HauUMOCTH (p < o = 0,05).

HN3yuyenue papmakoaIMHAMUKH

CpaBHUTENbHOE U3y4CHHE (hapMaKOTNHAMUUECKIX (-
(PEKTOB OT OTHOKPATHOTO BBEACHUS MIPENapaToB MPOBOAN-
JI Ha 310pOBBIX KpbIcax JUHUU Bucrtap u Ha Kpeicax Jiu-
HUM Bucrap ¢ 3kcrnepuMeHTaIbHOW I'paHyJIOLMTONIEHUEH
(HeiTporieHnelt), BRI3BIBAEMON OJTHOKPATHON BHYTPHUOPIO-
IIMHHOW WHBeKnuel nukiodochamuna (“DHaokcan”,
Baxter Oncology, T'epmanus) [10, 11] B go3e 50 mr/kr.
Bribop 103 mpenapatoB MPOBOIMIN HA OCHOBAaHHU pe-
3yJbTaTOB PaHEee YCIEIIHO MPOBEICHHOIO HCCIEIOBAHHUM
MATHIMPOBaHHOTO prunrpactuma [11].

Jns mpoBeieHHs DKCIIEPUMEHTa KUBOTHBIX pacipeie-
JIWIIM B CJICAYIONIME KOHTPOJIbHBIC U OIBITHBIC TPYIIIBI 110
6 caMII0B B Ka)KJOM:

rpymnmna 1 (KOHTpoJIbHas ) — 310POBBIM )KUBOTHBIM BBO-
JIAJIA BOAY /IS MHBEKINI B 00bEME, paBHOM 00bEMY TIpe-
napata B j103¢ 450 MKI/KT;

rpynna la (KOHTpoOJbHAs1) — JKUBOTHBIM C HeHWTporie-
HUEH BBOAWIM BOMY JJIS WHBEKIHUH B 00bEME, PaBHOM
00bEMy mpemapara B 103¢ 450 MKI/KT;

rpynnsl 2 (3KCTIepUMEHTaNbHBIE) — YKUBOTHBIM (370-
POBBIM WJIM C HEUTPOTIEHWEN) BBOIMIIA TIATUITHPOBAHHBIN
¢wirpacTuM B 103¢ 50 MKT/KT;

rpynnsl 3 (3KCIEPUMEHTANbHBIE) — XHUBOTHBIM (3710-
POBBIM MJIM C HEUTpPOTIEHHUEH) BBOAMWIN MATHIIUPOBAHHBIH
¢unrpactum B 103e 150 MKT/KT;

rpynnsl 4 (3KCTIEpUMEHTANbHBIE) — YKUBOTHBIM (370-
POBBIM WJIM C HEUTPOTICHWEN) BBOIWIIA TIATUIIMPOBAHHBIN
¢wirpactum B 103e 450 MKI/KT;

rpyninsl 5 (CpaBHEHMSI) — >KHBOTHBIM (370POBBIM WU
¢ HeliTponieHueit) BBoxwin Heynactum B no3e 50 MKI/KT;

rpynnsl 6 (cpaBHEHHST) — >KHBOTHBIM (3OPOBBIM HITH
¢ HelTponenuei) BBoauan Heynactum B go3e 150 MKT/KT;

rpynsl 7 (CpaBHEHHUs1) — KMBOTHBIM (310POBBIM HITH
¢ HeliTponenueit) BBonmiu Heynactum B 1o3e 450 MKI/KT.

CBeXENPUTOTOBIICHHBIE JT03BI HCCIeIyeMoro u pede-
PEHTHOIO IpenapaToB BBOAWIM OIHOKPATHO IOJKOKHO B
00J1acTh XONKH (IJIs1 TPYII ¢ HHAYIMPOBAHHOH HEHTpome-
HUeH — uepe3 24 9 nocie BBeAeHus nukiodochamua).
[Tpmwxu3HEHHBIH 0TOOP KPOBH Y KpbIC B 00beMe 200 MK
TIPOBO/IMIIN W3 JIaTepajbHONW XBOCTOBOM BEHBI JI0 Haudaja
JKCIIEPUMEHTA, a TAaKXKe B CIEIYIOLIMX BPEMEHHBIX TOY-
Kax ImocJjie BBe/IeHus mpemnaparos: 6, 12, 24, 36, 48, 72, 96,
120, 144, 168, 192, 216 u 240 u.

DapMaKkOJMHAMUYECKYI0 aKTHBHOCTH OLICHMBAJIH I10
HM3MEHEHHUI0 4YHCJa TPaHYJIOLUTOB B TMepUepUUecKoit
KPOBH y 3JIOPOBBIX JKUBOTHBIX U Y KHBOTHBIX C MHIYLH-
poBaHHON HeWTporneHued. JKUBOTHBIX, Y KOTOPBIX HEM-
TPOIIEHHSI 110 KAKMUM-TH00 IPUYMHAM HE Pa3BUBAJIACH, HC-
KITIOYAJIA U3 AaJbHEHUIIEero CTaTUCTUYECKOTO aHaTU3a.

HN3yyeHue TOKCMYHOCTH

BBI60p pa3Me€pa BBOAUMBIX N03 OCYLICCTBIIAIN HA OC-
HOBC O03bI Hey.]'IaCTI/IMa IJIs1 9C€JIOBEKA, KOTOpasA COCTaBJIA-

J. B. JlonmakoB u ap.

er 6 mr (o6bem 0,6 mi1), T.e. 85 MKI/KI I YeloBEeKa CO
cpenHelt Maccoii Tena B 70 kr. B xauecTBe mepBOW J103bI
ucnonb3oBanu y kpbic 500 mxr/kr (0,05 mi/kr) (paccuuta-
Ha ¢ y4yeToM Ko3((HUIMEHTOB IepecueTa il YelnoBeKa U
kpbic 39,0 u 6,5 COOTBETCTBEHHO [6]), a B KaYE€CTBE BTO-
poii (MakcumanbHoOU) 10361 — 1700 Mkr/kr (0,17 mi/kr),
B 20 pa3 npesblIaIyo 3G dekuBHy0 103y IS YelloBe-
Ka 1 B 3,4 paza — Ui KpbIC.

J1s CpaBHUTETIHLHOTO N3YyUYSHHS TOKCUYHOCTH Mperapa-
TOB JKUBOTHBIX PACIPENEIWIA B KOHTPOJIBHYIO U OIBIT-
HBIC TPy (110 24 OebIX HEIMHEHHBIX KPBIC B KAXKIO0i),
KOTOpBIC COCTOSUIM M3 ABYX paBHBIX (o 12 ocobeii) mox-
TPYIIIT OJJHOTO IT0JIa:

rpynmna | (KOHTpONbHAs1) — KUBOTHBIM BBOJWJIN BOIY
JUIS MHBEKIMKA B 00bEMe, paBHOM 00BEMY mpernapara B
no3e 1700 MKr/Kr;

rpymmna 2 (3KCIepUMEeHTalbHas) — >KUBOTHBIM BBOJAU-
T MITUIMPOBAaHHBIN QuiarpactuM B 103e 500 MKI/KT;

rpymmna 3 (3KCIepUMEHTaIbHAs) — JKUBOTHBIM BBOJIU-
JIM TI3THIIMPOBAHHBIN GuirpacTuM B go3e 1700 MKI/KT;

rpynma 4 (cpaBHEHHs) — >KMBOTHBIM BBOIWIM Heyma-
ctuM B 1103€ 500 MKI/KT;

rpymmna 5 (CpaBHEHHs) — XKHUBOTHBIM BBOIwIN Heyma-
ctuM B 03¢ 1700 MKI/KT.

CBeXeNnpUroTOBJICHHBIC PACTBOPHI HCCIICAYEMOTO U pe-
(hepeHTHOTO TIpenapaToB FOTOBWIIA HEMOCPEICTBCHHO Tie-
pen BBeneHHeM. Boay [uist ”HbEKIINE 1 Tipenaparbl BBOIU-
JIM B IBYX YKa3aHHBIX J03aX MOJKOKHO (B 00JIaCTh XOJIKH)
1 pa3 B Henenmo B TeUCHUE S5 HEleTb (BCETO 5 MHBEKIUH).
[lepBoe BBeneHHE Tpenapara MPOBOAWIN B NIEPBhINA JICHb
9KCIIEPUMEHTA, a MATOE BBEJIeHUE — B 28 JI€Hb AKCIEepHU-
MEHTA.

Ha mpoTspkeHHM BCEro SKCIIEPUMEHTA y SKUBOTHBIX
(uKCHpoBal OCOOCHHOCTH WX TOBENCHHS H XapakTep
JIBUTATEIFHON AKTHBHOCTH W JIBIXAaTEIBHBIX IBIDKCHUMH,
COCTOSTHHE BOJIOCSTHOTO M KOYKHOTO ITOKPOBOB, CIIM3UCTHIX
0001109eK, KOHCHUCTEHIMIO (PEKaJbHBIX Macc, OKpPAaCKy
Mo 1 mp. OTMeUanu TakkKe CpegHeCcyTOIHOEe MmoTpedie-
HIE KOpMa U BOIBI, B3BEIIMBAIN KUBOTHBIX U PETUCTPH-
OB TEMIIEPATypy Tella PEKTAIBHO C MOMOIIBIO AJIEK-
Tpuueckux  TepmomerpoB  Oakton 10T  (Oakton
Instruments, CIIIA) nepex mepBbIM BBEACHHEM Ipemnapa-
TOB U Jlajiee — eKeHeAenbHo. Jlo Hayana BBEICHUS Ipera-
patoB, 4epe3 1 Mec rmocie Havdajaa BBEICHHUS IIPETIapaToB U
gepe3 1 Mec mocie OKOHYAHHS BBEACHHS IMPENaparoB Y
JKUBOTHBIX TPKU3HEHHO Opayim KpoBb (o 200 MK U3
JaTeparbHO XBOCTOBOM BEHBI) M MOUY JIJISI aHAJIH3a T1aTO-
JOTWYEeCKAX W3MEHCHWH W OMOXMMHYECKHX HCCIEIOBa-
Hui. B aTH e cpoku mpoBoawmim tect “OTKphITOE ToNe”
¢ moMoIIsl0 Kpyrioi 1uractukoBod apersr (OO0 “HITK
OtkpeiTass Hayka”, Poccus), y HEHapKOTH3MPOBAHHBIX
KPBIC PETUCTPHPOBAIN HIIEKTPOKAPANOTPAMMEI C FCIIONb-
30BaHueM  anekTpokapauorpada  “Tlomu-Criextp-8B”
(OO0 “Hetipocodpt”, Poccrs) U H3MepsUTH CHUCTOJINYC-
CKOE apTepHalbHOE MABICHHE C TIOMOINBIO CHCTEMBI He-
WHBa3WBHOTO u3MepeHust “Cuctomna”, mMpenBapUTeIbHO
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MOMeIIas UBOTHBIX Ha TEPMOIUIACTHHBI ““DIoructon”
(OO0 “Heiipobotukc”, Poccus).

B cnyyae rubenu sKMBOTHBIX PETUCTPUPOBAIIN BpeMs U
OLICHWBAJIM KapTUHY UHTOKCUKAIMH. Bpems cmepTu ompe-
e ¥ (PUKCHPOBAJIM MO TPYHMHOMY OKOUEHEHHIO H
YTOYHSUIN MIPU HEKPOIICUH. J[0 HEKPOIICHHU TPyl KHBOT-
HBIX [TOMEIIAJIHN B XOJOIWIBHYIO KaMepy Ipu TeMIepary-
pe +4 °C na cpok He Oosee 12 u.

Uepes 29 nuell mocie Hadana BBEICHUSI MPENapaToB
(uepe3 24 4 mocne MocieaHero BBeIeHHUs) 6 caMIoB U 6
CaMOK U3 KaKIOH IPYMITbl BBIBOIWIN U3 YKCIIEPHUMEHTA B
CO,-kamepe, 3amelas BO3AyX YITIEKUCIIBIM Ta30M CO CKO-
poctbio 20 % oT 00bEMa KamMepsl B MUHYTY B TECUCHHE
40 — 60 c, a emwé uyepe3 1 MecAl — MoJABeprail YBTaHA3UN
OCTaBIIUXCS 6 caMIIOB M 6 CaMOK (OTCTaBJICHHbIE KHUBOT-
HBIE JUI OTCPOUYEHHOTO HAOIIOICHUS).

B pamkax maroMopQosorHueckoro M MaTorucTOIOIHU-
YECKOTO UCCIIEIOBAHNHN YMEPIINX KUBOTHBIX M KHUBOTHBIX
MOCJIE 3BTAHA3UM MOJBEPTaln MOTHOW HEKPOIICUH, BKITIO-
4asi OCMOTP BHEIIHEH MOBEPXHOCTH TENA, MECTA BBEACHUS
IIpEenaparoB, BCEX MPOXOAOB, UCPEITHON, TPYHOMH, OprorI-
HOU monocTe um ux copepskumoro. OueHHBANIM Maccy
BHYTPEHHHX OPraHoB, ¢ OTHOILICHUE K Macce Tena (Mac-
coBble KOA((UIMEHTHI), BBIIOIHIIN THUCTOJIOTUYECKHIA
AHAJIN3 OPTAHOB U TKAHEH, OKPAILICHHBIX TéMATOKCUIMHOM
Y 503MHOM, METOJIOM CBETOBOI MUKPOCKOIIUU. Y BCEX KU-
BOTHBIX OpaJlu TakKe KOCTHBIM MO3T U3 OEAPEHHOMN KOCTU
acmuparyeil U JAenand MasKh JUIS MHKPOCKOIMHYECKOTO
UCCIIEJIOBAaHUS €ro KJIETOUYHOTO COCTaBa, MHAEKCA CO3pe-
BaHMS HEUTPO(UIOB U JICHKO-IpUTPOOIACTHUECKOTO OT-
HOIICHUS.

OLeHKy MECTHOM MEepeHOCHUMOCTH MPOBOJWIM Ha OC-
HOBAaHMU MAKPOCKOIHMYECKOTO M T'HCTOJIOTHUECKOTO HC-
CJIEIOBAHUSI MECTA BBEJCHNUS MIPETIapaToB.

N3yyenue papMaKOKHHETHKH U MMMYHOT€HHOCTH

Jis CpaBHHUTENTBHOTO W3YYEHUS (apMaKOKHHETHKH U
MMMYHOTCHHOCTH HPETapaToB >KUBOTHBIX PacIpeieinin
B CJEIyIOIINEe KOHTPOJBHYIO W ONBITHBIC TPYHIEI 1o 12
caMII0B O€JIbIX HEJIMHEHHBIX KPBIC B KaXKJIOH:

rpynna 1 (KOHTpONIbHAsT) — JKHBOTHBIM BBOJFUIH BOTY
JUISL MHBEKIMKA B 00bEME, paBHOM 00BEMY mperapara B
no3e 1700 MKr/kT;

rpynna 2 (PKCrepuMeHTa bHas) — >KMBOTHBIM BBOJIU-
MM W3y9YaeMBIH IATHUIHPOBAHHBIA (HITPACTAM B 103€
500 MKr/KT;

rpynna 3 (PKcrnepuMeHTaIbHas) — >KMBOTHBIM BBOJIU-
JIY TI3THIIMPOBAHHBIN QruirpacTuM B 1o3e 1700 MKI/KT;

rpynna 4 (cpaBHEHHs) — >KMBOTHBIM BBOWIM Heyra-
ctuM B 1103€ 500 MKI/KT;

rpymmna 5 (cpaBHEHHs) — >KHBOTHBIM BBOmIH Heya-
ctuM B 103e 1700 MKI/KL

Jus momydenust Goiee HaAEKHBIX TAHHBIX W Oojee
TOYHBIX 3HAYCHUH (HapMaKOKUHETUYECKHX MNapaMeTpOB
pacCUUTBIBATh HX CIEOYeT IO (hapMaKOKHHETHUCCKUM
KPHUBBIM, IMOCTPOCHHBIM JJIsl KaXJIOTO >KHUBOTHOTO MH[H-
BUJYaJIbHO (2 HE MO OIHOM 00IIeH KPUBOM, TOCTPOCHHOM

0 IaHHBIM OT BCEX KHUBOTHBIX). C OIHOW CTOPOHBI, YHUC-
JO TOYEK Ha (ApPMAKOKMHETHYECKUX KPHUBBIX OJKHO
OBITH 1OCTATOYHO OOJBIINM JJIS MX HaAEKHOM armpoKCH-
MallH, C APYroil CTOPOHBI, YacThli MPHUKU3HEHHBIA OT-
00p KpOBH Y )KMBOTHBIX HefomycTtuM. [loaTromy Bce rpym-
bl OBUTHM Pa30UTHI Ha J1Be paBHbIe oArpynmsl [ u Il (mo 6
JKUBOTHBIX), B KOTOPBIX BPEMEHHbIE TOYKH OTOOpa KPOBH
ObutM pa3iauyHbIMU. Kpome Toro, uytoObl HUBEIWPOBATh
MOTPEIIHOCTb, OOYCIIOBJICHHYIO IOTEpeil mpemnapara B
KPOBOTOKE B Cllyyae MPHKHU3HEHHOTO0 OTOOpa KPOBH, B
SKCIIEpUMEHTaJIbHbIE TPYIIIbI U TPYIIIBI CPABHEHHUS BBEIIU
noarpymmy Il mo 22 kpeIckl, 110 2 U3 KOTOPBIX B KaXKJOU
BPEMEHHOW TOUKE IMOJIBEPralii ACKAUTALUH C TIOCIEeIYI0-
MM OTOOpPOM KpoBU. Takoil JW3aliH WCCIEIOBAHMSI,
MPeACTaBICHHBIA B Tabn. 1, MO3BOMMI MOCTPOHUTH TpPHU
rpynmnbl (papMakOKMHETHYECKUX KPUBBIX, PacCUUTaTh H
YCPEIHUTh MEXIY HUMH (hapMaKOKHHETHYECKHE mapa-
METpbl, YTOObI PACIIMPUTH TPYIIBl JaHHBIX, CHHU3HUTH
BJIMSHUE TOTPEIIHOCTE, TOBBICHTh CTATUCTUYECKYIO
MOIITHOCTh MCCIEA0BAaHUS U MUHUMH3UPOBATH PUCK JIOXK-
HOTIOJIOKHUTEIBHOTO MPU3HAHUS OMOIKBUBAJICHTHOCTH.

ITockounbky 3a00p KpOBHU HOCJIE MIEPBOTO U MOCTE MATO-
ro BBEJCHMS NpENaparoB NPOBOAMIM Y OJHUX M TeX XKe
JKUBOTHBIX, TAaKOH MOAXOJ MO3BOJMI TAKKEe OLEHHUTDH d-
(heKT HAKOILICHUS.

PactBops! uccieayemMoro n pe)epeHTHOTO IPEnapaToB
TOTOBHJIM HETIOCPEICTBEHHO Teper BBeneHneM. Bomy mist
MHBEKIMN W TIperapaThl BBOAWIN MTOAKOXKHO (B 00IacTh
XOJIKH) OJIMH pa3 B HEEIN0 B T€UEeHUE S5 Helenb (Bcero 5
uHbeknui), B 103ax 500 u 1700 Mkr/kr (BIOOp 103 OBLI
ormcaH BoIe). [lepBoe BBeneHne mpemapara mpoBOIMIN
B TICPBBII JICHb DKCICPHMEHTA, a IATOC BBEICHHE — B
28 neHb SKCIIEPUMEHTA.

Jns u3ydeHus GpapMakOKHHETHKH y >KUBOTHBIX MOJ-
rpynm I u II Bo Bcex rpynmax u3 JiatepajibHOW XBOCTOBOM
BEHBI MPKU3HEHHO 3a0upaiu 1o 1000 MKII KpOBH TOCIIe
MepBOTO (B TIEPBBIN JIHh IKCIIEPUMEHTA) M TIOCIIE TSTOTO
(B 28-00 JIcHb 3KCIIEPUMEHTA) BBEICHHUU IPEIapaTtoB BO
BPEMCHHBIX TOYKAX, YKa3aHHBIX B Ta0m. 1. Y >KHBOTHBIX
noarpynmsl 111 B rpynmax 2 — 5 KpoBb 3a0Upaiyd TOILKO
MoCJIie TIEPBOTO (B MEPBBIN JCHb SKCIIEPUMEHTA) BBEICHHUS
IpernapaToB MyTeM JCKAIUTAUN BO BPEMCHHBIX TOUYKAX,
yKa3aHHBIX B Ta0I. 1 (110 1Be 0cOOM B KAKIOH TOUKE).

Jns n3ydeHnss “MMyHOTreHHOCTH 4epe3 168 1 (7 cyT)
MocIie TIOCTISTHETO TMATOTO BBEICHHUS IMPENapaToB y BCeX
JKUBOTHBIX BO BCEX IpyMIax 3a0Upair KPOBb MyTEM JIeKa-
MUTAINY.

N3 00pasioB KpoBU LEHTPUPYTHPOBAHUEM CO CKOPO-
cTbi0 1500 00/MuH B TeueHue 10 MUH momyudanu o0pasiisl
CBIBOPOTOK M COXPaHsUTH UX B MOPO3HJIBHON KaMmepe mpu
temmneparype —20 °C 1o Hagaga aHAIHM3A.

KoHueHTpanuio mruImpoBaHHOro (GUIrpacTUMa B Chl-
BOPOTKaxX KPOBH JIsl MOCTPOEHUS (hapMaKOKHUHETHYECKUX
KPUBBIX ONpPEAEISUId MMMYHO(DEPMEHTHBIM aHaJIU30M
(MUDA) ¢ nomompio Habopa pearentoB Human G-CSF
Quantikine ELISA Kit DCS50 (Bio-Techne, CIIIA), npen-
BapUTEJILHO BaJUAWPOBAHHOTO ISl TOATBEPKACHUS BO3-
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204 B rpynna | (soja s mrekunii)
1 @ rpynina 2 (e yemutil npenapar, 50 mer/sr)
184 A rpynna 3 (meenenyembii npenapar, 150 mgr/kr)
1 < rpynna 4 (neenenyemsiii npenapar, 450 mgr/kr)
164 ™ ¢ rpynna 5 (npenapar "Heynacrum”, 50 Mer/kr)
1 o 4 rpynna 6 (npenapar "Heynactim”, 150 mkr/xr)
144 hy rpynna 7 (npenapar "Heynacrum®, 450 mer/kr)
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Puc. 1. dapmakoguHaMUYECKHE KPHUBBIE, MOIYyYEHHBIE MOCIE Of-
HOKPATHOTO TOJIKOKHOTO BBEJICHHS 30POBBIM KHBOTHBIM (a)
JKUBOTHBIM C MHIYLUPOBAHHON HEUTpomeHuel (6 ) HccieayeMoro
nmpemnapara u pedepertHoro npenapara “Heymactum™ B mo3ax 50,
150 u 450 MKr/kr (IMOCTPOCHBI MO OOBEAMHEHHBIM JAaHHBIM JIJIS
KaXJIOW TPYIIIBI).

MOYXHOCTH KOHTPOJISi MIATHWIIMPOBAHHBIX KOHBIOTATOB CO-
[JJaCHO TPeOOBAaHMSAM K BalHMIAIMA OHOAHATUTHUYECKUX
Metouk [5, 12]. Jlng m3MepeHHil HCIOb30BajId IJIaH-
metHbii  criektpodoromerp  SPECTROstar  NANO
601-101 (BMG Labtech, I'epmanus).

[MocTpoeHne GpapMaKOKUHETHYECCKUX KPUBBIX HAYMHA-
JU C BBIABJICHUS CTaTUCTHYECKH 3HAYUMBIX M HE3HAuH-
MBIX AHAJINTHYECKUX CHTHAJIOB (ONTHYECKUX IUIOTHO-
creilt), m3mepeHHbix MerogoM MDA B pa3zdaBiieHHBIX CO-
OTBETCTBYIOIIUM 00pa3oM oOpasnax chiBOpoToK. [lpum
9TOM 3HAYMMBIMU CUUTAJIA CUTHAJIBI, IPEBHIILIAIONINE 3Ha-
YeHHEe MUHUMAJIbHOTO 3HAYMMOTO CUTHANa, PACCUUTAHHO-
ro JUid KaXJOro aHaJUTUYEeCKOro IMKIJa (IUIaHIIeTa) B
xoJie Bajuaanuu Habopa peareHToB MDA, Tlo 3HaYNMBbIM
CUTHAJaM C HCIOJIb30BaHHEM I'PaIyHUpPOBOYHBIX 3aBUCH-

J. B. JlonmakoB u ap.

MOCTEH, MOCTPOSHHBIX IS KaYKJIOTO TUIAHIIETa, BEIYUCIIS-
T KOHIICHTpAIUK MITrduirpacTumMa B 00pasiax ChIBOPO-
TOK KPOBH C y4ETOM HX Pa3BEICHUS M CTPOWIIU 10 dTHM
3HAYCHUSIM (papMaKOKMHETHYeCcKre KpuBbie. Ha momyden-
HBIX KPUBBIX BBIABISUIH TPyObIe MPOMaxH (DKCIIEPUMEH-
TaJbHBIE TOYKH, OTKJIOHSIOMIMECS OT allpOKCHUMHUPYIO-
nMx GyHKIUI) ¢ momMoIbio Tecta [padb0ca st BBIOOPOK,
MPEACTaBISIOMUX COO0M CTaHIApTU30BaHHBIE OCTATKU
COOTBETCTBYIOIIMX PETPECCHH, MCKIFOUAIN TH MPOMaXU
U KOPPEKTHPOBAIN (hapMaKOKHHETHUECKUE KPHBEIC, MO-
CJIC 4ero Ha MX OCHOBE BeJIM PacuéT (hapMaKOKMHETHYE-
CKHUX MapaMmeTpoB npenaparoB. [lorxydennsie hapmakoku-
HETHYECKHUE MMapaMeTpbl Mocie JIor-TpaHc(hopMUupoBaHus
IPOBEPSUTM Ha HOPMAaJBbHOE pacrpeneieHue (1o KpuTe-
puto KonmoropoBa—CMupHOBa) 1 Ha rpyOble mpoMaxu (1o
Kkputepuro [padOca), KOTOpblE UCKIIOYAIH U3 JalIbHEH-
e CTaTUCTHYECKOM 00pabOTKH.

OmnpezneneHre aHTUTEN K TATHIMPOBAHHOMY (uIIrpa-
CTUMY B CBIBOPOTKaX KPOBHU JUIsl IPOBEPKH UMMYHOI'€HHO-
ctu npoBonwin metonoM MDA ¢ momouipio npenBapu-
TEJNBHO BaJIMIUPOBAHHOTO comriacHo [5, 12] nabopa pea-
reaToB Kribiolisa Anti-Pegfilgrastim ELISA KBBA13
(Krishgen BioSystems, Muaus) ¢ ncmons30BaHUEM KOHB-
1orata pekoMOHHaHTHOTO Oenka G ¢ MmepoKcuIa3oi XpeHa
P-E Pgg (OOO “Umtex”, Poccust), KOTOpHIit pearupyer
KaK C YeJIOBEYECKUMHU, TaK U ¢ KPHICUHBIMU AaHTUTEIaMH K
I'-KC® [7]. Hanuumne uim OTCyTCTBUE AHTHUTEN B CHIBO-
pOTKax OIPEAENsUIN 110 CTATUCTUYECKOW 3HAYMMOCTH MU
HE3HAYUMOCTH, COOTBETCTBEHHO, aHAJMTUYECKUX CHUTHA-
JI0B (ONITHYECKHX IUIOTHOCTEH) 00pasIoB, H3MEPSEMBIX C
[IOMOLLBIO IUTaHIIETHOTO CIEKTpOoOoTOMETPA
SPECTROstar NANO 601-101 (BMG Labtech, I'epma-
HIsT). 3HAYNMOCTB CUTHAJIOB OLICHUBAJIN HX CPAaBHCHUEM C
MUHHMAJIbHBIM 3HAYMMbBIM CUTHAJIOM, OMpPEIeNEHHBIM Ha
COOTBETCTBYIOIINX IUIAHIIETaX B XOJI€ BaJIHAAlK Habopa
pearentoB MDA,

PE3YNbTATbI U UX OBCYXXAOEHUE

H3yyenune papMakoqTuHAMUKH

Pesynbrarel  (apMakoIMHAMHYECKOTO HMCCIIEJOBaHUS
(M3MepeHHs YHciIa TPAHYJIOIUTOB B KPOBH JKHBOTHBIX B
TEUCHHE YKCIIEPUMEHTA) IIPUBE/ICHEI Ha puc. | B BUjE arl-
IMPOKCUMHMPOBAHHBIX YCPEAHEHHBIX (hapMaKoAWHAMUYE-
CKHX KpHBBIX. Ha OCHOBE NOJYYEHHBIX KPHBBIX PacCUM-
THIBAJIM Takue (PapMaKOIUHAMUYECKHE MapaMeTphl Kak
wiomwaau nox 3tumu KpusBbiMu (AUEC,, ;4), OTpaxaro-
ue od1ee KOJIM4eCTBO IPaHyJIOUTOB B KPOBU, M MaKCH-
MaJIBHO JIOCTUTAaeMble KOHIICHTPAIIMHA TPAHYJOLUTOB B
kpoBH (£,,,,) (Tabm. 2).

Ui rpynn KUBOTHBIX ¢ MHAYLUUPOBAHHOW HEHTpOIle-
Huel mnociie 168 4 HaOMIoIan0Ch CTATUCTUYECKU 3HAYM-
MO€ YBEIMYEHHE KOJMYECTBA TPAHYIOLUTOB OTHOCHTEb-
HO ()OHOBBIX 3HAYCHHH, YTO XAPAKTECPHO LIS JJAHHOU MO-
nenu rpanyiaouutonenuu [10, 11]. Dror yuactok dapma-
KOJAMHAMHUYECKUX KPHUBBIX HE YYUTHIBAIM B JAJIbHEHIINX
pacuérax U B CpPaBHEHHUHU I'PYII TaHHbIX.

ax
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AHaNM3 JaHHBIX, MMOJNyYEHHBIX JUIS 30POBBIX JKUBOT-
HBIX (pHcC. 1, a, Tabmn. 2, ctpoku 1 — 3), moka3siBaeT BeIpa-
KEHHOE YBEJIMUEHUE KOJIMYECTBA IPAHYIOLUTOB, HHAYLH-
pyeMoe BBEIEHHEM KakK n3ydaeMoro (rpymsl 2 — 4), Tak u
pedepeHTHOro IpenaparoB (Tpymisl S5 — 7), HaduHas ¢ 6 4
MOoCJIe X BBeAeHUS, B TeueHne 96 — 120 u. HaGmromaemebrit
POCT 4HMCHa TPaHYJIOLUTOB 3aBHCUT OT BBOJWMOW IO3BI
npenaparoB (YBEIMYHBACTCS C POCTOM J03b1) M CTaTUCTH-
YEeCKH 3HaYMMO OTINYaeTcs OT (POHOBBIX (10 BBEICHMS
MpernapaToB) 3HAYEHUH U COOTBETCTBYIOIIMX TPYIII, a
Tak)Ke OT JJAHHBIX KOHTPOJIBHOM Tpynmsl (Tpymnma 1) B Te-
YeHue Bcero mnepuona Habmomenus (p, < 0,05 mms Benw-
g AUEC, 3 ¥ E,,). IIpu 5TOM He 06Hapy»KeHO CTaTH-
CTHYECKH 3HAUYUMBIX Pa3IU4YMid MEXIy SKCIEePUMEHTaNb-
HBIMU I'pynnaMu 2 —4 u rpynnamy cpaBHeHus 5 — 7, 1o-
Jy4yaBIIMMHM  3KBUBAJEHTHbIE 1036l  CPAaBHUBAEMBbIX
npenaparos (p,.> 0,05 nnst Benuuud AUEC, s 1 E, ).

Kak BuHO u3 puc. 1, 6 u Tabn. 2 (ctpoxu 4 — 6), BBene-
HHE OUKIopochaMuIa OKHIACMO BBI3BIBANO CHIDKCHHE
9HCiIa TPAHYJIOIHUTOB Y >KUBOTHBIX BCEX TPy (TPYIIIBI
la, 2 — 7): nannble yepe3 24 4 mocie ero BBeneHus (mepesn
BBEJICHHEM IIPENapaToB) CTATUCTUUECKU 3HAYMMO OTIIMYa-
I0TCSI OT (DOHOBBIX (10 BBEICHHMS HUKIO(OchaMuaa) 3Ha-
YEHUH JUIT COOTBETCTBYIOMIMX TPYIII U OT 3HAYCHUH KOH-
TposbHOM rpymisl 1 (p; <0,05). YV KUBOTHBIX KOHTPOJIb-
HOW Tpynnbl la, MOTyYMBIIMX 3TOT mperapar 0e3 aajb-
Helmero  (apMaKoJIOrM4ecKUro  BO3ACHCTBHA,  3TO
oTIHYKe HAOMIOAANoCh Ha MPOTsbkeHuH 120 d, Tocie 4ero
(c 144 9) KOMUYECTBO TPaHYJIOLUUTOB YBEIMYUBAIOCH 0
ucXoaHbIX ((poHOBBIX) 3HaYEeHUH. B MPOTHBONONIOKHOCTD
9TOMY, Y KHBOTHBIX, MOJTYYaBIIMX H3y4aeMbIi (TPYIIIbI
2 —4) u pedepeHTHBIH npenaparamMu (TPyHIsl 5 — 7), yxe
gepe3 6 U Mmocje WX BBEACHUS MHAYIIMPOBAHHAS TPAHYIIO-

ref

Tabnuua 1. JIiu3aiin ucciaexoBanus (hapMaKOKHHETHKH
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Puc. 2. dapmakokuHETHUECKHE KPUBBIE, OITyUESHHBIE ITOCIIE OTHO-
KPaTHOTO MOAKOKHOTO BBEJIEHHS AKUBOTHBIM HCCIIETYEMOTO Mpera-
para u pedepentHoro mpemapara “Heymactum™ B mozax 500 u
1700 MKr/Kr (OCTpPOCHBI MO OOBEAMHEHHBIM IAHHBIM, IOTYYCH-
HbIM B noarpynmnax I, IT u IITI).

ITUTOTICHHUS TTepr(epHUIECKON KPOBH ObLIA MTOJIHOCTHIO HU-
BEJIMPOBAHA: YUCIIO IPAaHYJIOLUTOB BILIOTh A0 168 4 koje-
Oanoce B obmacté (pOHOBBIX 3HAYCHUH M 3HAYCHUI IS
KOHTPONBHOM Ipymnnsl 1, mpu 5ToM 3Hadenust AUEC ¢ 1
E,. .. B OONBUIMHCTBE CIy4acB CTAaTUCTUUCCKH 3HAYMMO
BBIIIE 3HAYCHWW sl KOHTPOJBHOW rpymmel  la
(p1, <0,05). CrarucTrdecky 3HAYUMBIX PA3IMIUN B KOJIH-
YEeCTBE TPAHYIONUTOB MEKAY TPYIIIAMH JKUBOTHBIX, I10-
JTy4aBIIMMH SKBUBAJICHTHBIC TO3BI HCCIEAYEMOTO Ipemna-
para (rpynnsl 2 — 4) u Heynactuma (rpymist 5 — 7), B mie-
puox Bpemenu ot 0 mo 168 1 He Habmonam (p,¢ > 0,05).

Konn4ecTBO )XUBOTHBIX
BpeMeHHas TOUKa noarpynmna I noarpynmna II noarpynmna III
B3SITHS KPOBH, U (0T6Op KPOBH HNPHIKUZHEHHO), (0T6Op KPOBH INPHIKUZHEHHO), (nexanuTanus)*,
UTOTrO: 6 KUBOTHBIX UTOTrO: 6 XKUBOTHBIX UTOTO: 22 )XKUBOTHBIX
Ha 1-bIi 1€Hb Ha 28-0i1 1eHb Ha 1-bIi 1€Hb Ha 28-0i1 1eHb Ha 1-bIi 1€Hb
0 6 6 — - -
— - 6 — 2
8 6 — - 6 2
12 - - 6 — 2
24 6 6 — - 2
36 — - 6 — 2
48 6 — - 6 2
72 — - 6 — 2
96 6 6 - - 2
120 - - 6 — 2
144 6 — - 6 2
168 - Jexamuranus’ 6 Jexamuramus’ 2

* [Tonrpynma III orcyTcTBOBaNa B KOHTPOIBHOU rpymme (1) u NpUCYTCTBOBAJIA TOJIBKO B 3KCIEPUMEHTANIBHBIX Ipynmnax (2 u 3) u B rpynnax cpaBHeHus (4 u 5)

TOJIBKO Ha l'IepBBIﬁ JCHb DKCIICPUMCHTA,

# TIPOBEACHA ACKAIUTAIlNA BCEX JKUBOTHBIX U C60p KPOBHU BO BCEX I'pyHIax it U3y4ICHNUS HMMYHOTC€HHOCTH.
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Taxkum oOpaszoM, ¢papmMakoguHaAMUYECKass aKTUBHOCTD
000MX TpenaparoB MOATBEPKICHA KaK Ha 3JI0POBBIX KpPbI-
cax, TaK U Ha KpbICax C HEUTPOIICHHE, a TOKA3aHHOE OT-
CYyTCTBHE CTATUCTHMYECKH 3HAYMMBIX Pa3InIUi MEXITy
npenaparaMmu CBUACTECIBCTBYET B IIOJIB3Y UX OMODKBHBA-
JIEHTHOCTHU.

HN3yyeHne TOKCHYHOCTH

AHanmM3 TOKCHYHOCTH H3Yy4aeMOro M pedepeHTHOro
[IperapaToB MPOBOAWIN MPU UX S-KpaTHOM (€XKeHeaesb-
HOM) TIOIKOYKHOM BBEJICHHH HETMHEHHBIM O€IbIM KpbIcaM
00oux moyioB B o3ax 500 u 1700 MKI/KT B CpaBHEHUH C
JKUBOTHBIMH KOHTPOJIBHOW TPYMIBI, KOTOPBHIM BBOAMIH
BOLy IJsl uUHbeKUui. Pesymprarsl npoBenéHHoOro 4-He-
JIJIBHOTO U3yY€HHs] TOKCUYHOCTHU € 4-HeAeIbHbIM IIEpHO-
JIOM OTCPOYEHHOIr0 HaOJIONEHHS PE3IOMUPOBAHBI B
Tabm. 3.

[Toka3zaHo, 4To cpaBHUBaeMble Ipenaparbl He BbI3bIBa-
10T TU0eb KUBOTHBIX, BEIPAKEHHOW KapTHHBI HHTOKCHKA-
MY )KUBOTHBIX U KAKUX-THOO BBIPAKEHHBIX MATOIOTHYC-
CKUX M3MCHEHHH, KOTOphIE MO OBI OBITH CBS3aHBI C UX
neiicteuem. Bee HabnmrogaeMblie CTATUCTUYECKH 3HAYUMBIC
OTKJIOHEHUS (YBEJIMYCHHUSI ITOKA3aTeNIei) B OTMBITHBIX TPYTI-
[aX OTHOCHUTEJIBHO KOHTPOJIBHOM IPYIIIIBI SBJSIOTCA CIE-
cTBUEM (hapMaKOJTUHAMUYECKON aKTMBHOCTH MPEMaparos,
9TO MOATBEPXKIAeT MX (hapMAKOIOTHIECKOE NEHCTBHE U
KOPpEeIUPYET ¢ MPUBEAEHHBIMU BBIIIE Pe3yIbTaTaMu U3Y-
YyeHus: (hapMaKoJIMHAMUKH, & TAaKXKe ¢ paHee TPOBEICHHbI-
MU UCCIIEZIOBAHUSIMA aHAIOTHYHBIX ipenaparos [11]. [Tpu
9TOM yKa3aHHbIE OTKJIIOHEHUS! CTATHCTUYECKH HE pa3inya-
FOTCSI MEXTY SKCIICpUMEHTAJIbHBIMH TPYIIIaMU U TPyTIa-
MU CpaBHEHHMS, OJTYYaBIIMMH SKBUBAJICHTHBIE H0O3bI Ipe-
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naparoB, 4TO CBHUACTCILCTBYCT B IIOJIB3Yy HUX OMO’KBHBA-
JICHTHOCTH.

N3yuenune papMaKOKHHETHKH H MMMYHOT€HHOCTH

B wuccienoBaHny MMMYHOT@HHOCTH OBUIO TOKa3aHo,
YTO BEJIMYMHBI AaHAJMTUYECKUX CUTHAJIOB B HUCHBITYEMbIX
0o0pa3max ChIBOPOTOK KPOBU HE IMPEBBILAIOT MUHUMAJb-
HBIN 3HAYMMBII CUTHAJ, TO €CTh SIBJISIOTCS CTAaTUCTHYECKU
HE3HAYUMBIMH, W KOHUEHTpalMs aHTUTEN K MIrduirpa-
CTHMY BO Bcex oOpasiax He npebimaet 2000 Hr/mit (ipe-
JIeJT KOJIMYEeCTBEHHOTo ompeneneHus Hadopa st MDA,
omnpeAenéHHplii B mporecce Bamuparnuu). C IOMOIIBIO
qucriepcuoHHoro ananuza (ANOVA) Taxke moaTBepIu-
JIM, 4TO CUTHAJbl SKCHEPUMEHTAIbHBIX TPYNI W TPy
CpPaBHEHUsI IOCTOBEPHO HE OTIMYAIOTCS IPYr OT Apyra u
HE OTINYAIOTCS OT CUTHAJIOB KOHTPOJIbHOM Ipyniisl. BBu-
Jly TOTO, YTO MPOTHOCTUYECKAsI IEHHOCTh JOKIUHHUYECKUX
MCCIICIIOBAHUH ISl OIICHKH IMMYHOT€HHOCTH OHOJI0THYe-
CKHUX JIEKQpPCTBEHHBIX CPEACTB y UEJIOBEKa HU3KA, OKOHYA-
TEJIbHAs OLIEHKAa UMMYHOI'€HHOCTH M3Y4aeMoro Iperapa-
Ta OyZeT clenaHa 1o pe3ysibrataM KIMHHYECKUX UCCIIeN0-
BaHUi [4].

B xadectBe ocHOBHOrO criocoba pacuéra (apMakoKu-
HETHYECKUX MMapaMeTPOB U OICHKH OMOIKBHBAJICHTHOCTH
WCIIONTb30BAIM  PEKOMEHAYEMBIH pykoBoacTBamu [5, 13]
BHEKaMEpHBIH (BHEKOMITAPTMEHTHBIN) IMOJXOM, paccMar-
PHUBAIOLIMI 3aBUCUMOCTh KOHLEHTPALMH JIEKAPCTBEHHOTO
BEIIECTBA B KPOBU OT BPEMEHH KaK CTATHCTUYCCKYIO KPH-
Byt0 pacnpenenenus [16]. [lo maHHBIM, TOTyYE€HHBIM TIO-
CJie TIEPBOTO BBEJCHHS IMPEMaparoB, CTPOMIN HHIUBHULY-
anpHbIe (PapMAKOKWHETUYCCKUEC KPUBBIC B OTICIHHOCTH
JUI Kaxaoro >kuBotHoro noarpymm | u I u oObeanuén-
HbIE KpuBble — IS >kUBOTHBIX noarpyni III. Harsnusie

Tab6nuua 2. dapMakogMHAMHYECKHE MAPAMETPbI MIrMIHPOBanHOro ¢uiarpactuma u HeynacTtuma, paccyuTaHHbie 1)1 KOHTPOJIbHbBIX, JKCIIe-
PUMEHTAJIBHBIX TPYII U TPYNN CPABHEHHS MOC/e BBeJeHHs NMPENnapaToB KUBOTHBIM B 103ax 50, 150 u 450 Mkr/Kr

n03a 50 MKr/Kr no3a 150 MKr/kr n03a 450 MKI/Kr

Ne KonTpons KonTpons . o

/i Hapamerp (rpynmna 1) (rpynna la) |Mccnenyemsiii npe-|  Heymactum Hccnenyemeli Heynactum Hocenyembiid Heymnactum
npenapar (Tpymn- npenapar (Tpyn-
napar (rpymnmna 2) (rpynma 5) (rpymma 6) (rpynma 7)
na 3) na 4)
310pOBBIC KUBOTHBIE
1 n, T, 6 — 6 6 6 6 6 6
2 Ernax, 5,12 £1,03 - 12,7 £ 4,34 11,7 £ 4,44 14,6 £ 4,94 15,7 £ 4,96 18,5+ 1,31 18,2 £1,38
wietok - 10%/n Pr=44-10" [(=92-10%|(p:=2,5-10" |(p=1,5- 10" |(p; =8,8- 107, |(p; = 1,1 - 10°°)

Pret = 0,525) Pret = 0,533) Pret = 0,530)

3 AUECq.163, |808,9 + 43,6 - 1236,8 £329,2 | 1160,6 £328,5 | 1366,5 £ 93,7 | 1414,5 £ 65,1 | 1683,5 £342,6 | 1603,9 + 342,5
KIIETOK (p1=0,023, (P1=0,038) |(p=28-10"|(p1=7.6-107)|(p1=3,4-107, |(p) =4,5-107)
10° - u/n Pret = 0,519) Pret = 0,554) Pret = 0,519)

JKuBoTHEIE ¢ HEHTpONCHUEH
4 n, WT. 6 6 4 6 5 6 6 6
5 Ernax, K11e- 5,12£0,55| 3,32+£2,19 6,65+ 1,72 5,59 £1,83 6,00 = 1,69 4,95+ 1,68 4,56 £ 0,29 4,64 +£ 0,48
ToK - 10°/1 (p1 =0,025) (p1 = 0,051, (p1=0,499, (p1=0,208, (p1=0,791, (p1=0,143, (p1=0,228,
Pla=7,5-107, | pn.=0,036) | pi,=0,017, P1a=10,083) | p1,=0,037, P1a=0,035)
Prer = 0,231) Pret = 0,211) Pret = 0,645)

6 AUECqo.163, |797,9 £ 55,0| 357,2+82,2 711,5 £ 12,5 697,2 £ 19,6 651,4 + 74,5 597,6 £23,3 627,3 +34,8 | 582,8 £101,0
KIETOK - Pr=13-10%)] (p1=7,2-107, |(p1=58-107, |(py=1,3-107, |(p=8,1 - 107, |(p1 =58 - 107, |(p1 =4,2 - 107,
10° - u/n P1a=59-107, |p.=6,3-10)|p1a=4,7-107, |p1a=6,0-10%) |p1.=4,6 - 10", |p;.=62-107)

Pret = 0,523) Pret = 0,522) Pret = 0,529)

n — pa3Mep CPaBHHBAEMBIX TPYIII JAHHBIX (KOJMYECTBO KMBOTHBIX) IOCIIE HCKIIOYEHHS IPyObIX IIPOMaxoB; p — 3HAYCHHS p-KPUTEPHUS, ONPEIeIIEHHBIC C
HOMOIIBIO AUCTIepcHOHHOro ananu3a (ANOVA) cpaBHMBAaGMbIX TPYNI JAHHBIX (p; — OTHOCHTENILHO KOHTPOJLHOW rpymmbl 1; p;, — OTHOCHTENLHO
KOHTPOJILHOH TPyMIIb 1a; p, - — OTHOCHTEILHO COOTBETCTBYIOMIMX (C SKBUBANICHTHBIMU BEIMMUHAMHU J103) 'PYTIT CpaBHEHHUS 5 — 7).



CpaBHHTe/IbHBIC JOKJIHHHYECKHE HCCIeJ0BAHUS IMITHJIHPOBAHHOIO (puiarpacruma 21

KpHBbIEC, MOCTPOCHHBIE MO BCEM HUMEIOLIUMCS TOUKaM,
MIPE/ICTABICHBI Ha pHC. 2. 7151 Ka)KI0T0 )KHBOTHOTO MHIH-
BUJYaJIbHO, a TAKKe Ul AKUBOTHBIX noarpyni 111 paccun-
TBIBAIN CIIEMyIONHEe (papMaKOKMHETHUSCKHE MapaMeTphI
(Tabmn. 4): MakcuManbHast KOHIIeHTparws B KpoH (C,.,.);
BpeMs TOCTIDKEHHs MaKCHUMaJIbHOH KoHueHTpawmu (7,,,,);
TUTOIIA b 107 (papMaKOKHHETHIECKOH KPUBOH B ITpeaeiax
JuuTenbHocTH Habmonenus (AUC,); oTHolIeHHe 00bEMa
pacnpeneneHus kK abcomoTHON OnomoctynHoctH (V/F);
OTHOIIIEHHE KIMPEHCAa K aOCONIOTHOM OHMOJOCTYHHOCTH
(CI/F); xoHcTanTa ckopoctd smumuHaimu (k%); mepuon
nonyebisenenus (7),%); cpenHee BpeMs MPOXOKIECHHUS
MOJIEKYJIbI Tpernapara yepe3 opranusm (M77'); KOHCTaHTa
CKOpOCTH BcachiBaHHA (k); TEpHON MOTYyBCACHIBAHHS
(T},". bpulo mokaszaHo, uro cootHomeHuss AUC,, k
AUC,,, nnst Bcex KUBOTHBIX Onu3ku k 1,0 (mpenapar non-
HOCTBIO BBIBOAUTHCS U3 KPOBH B MPECTax JUINTSILHOCTH
HaOJIIONICHHUS ), TO3TOMY BCE Pacdy&Thl BEJIU IO BEIMUMHAM
AUC,,,.

ComnnacHo CyIIeCTBYIOIIMM PyKOBOACTBaM [5, 13] Obln
pacCUUTaHBl PAa3HUIBI MEXIY CKOPPEKTUPOBAHHBIMH IO

jgozam 3HaueHussMH AUC,,, KOTOpble HE MpEBBIMIAIN
25 %, 4TO sABILETCS MOATBEP)KIACHUEM JIMHEHHOCTH (ap-
MaKOKWHETHKH O0OMX MpemnaparoB. DTOT pe3yJbTaT CBH-
JIETETBCTBYET O MPSIMOl MPONOPLUOHATIBHOCTH MEXIY
J030i mpenapara u BenuunHoi AUC,,, oTpaxatromieit 00-
11ee KOJIMYEeCTBO Mpernapara B CHCTEMHOM KpoBoToke. [To-
3ToMy 6MOIOCTYHOCTE (F™!) HOBOrO Mpenapara IAIUIIHK-
poBaHHOTO (uiIrpactTumMa oOTHocuTenbHO Heymactuma
paccUUTHIBAIN HE TOJIBKO Ha OJJHOM U TOM XK€ YPOBHE J03,
HO TaKke ¢ y4€TOM repecyéra Mexay pa3HbIMH J03aMHU
(tadmn. 4).

[JaHHbBIe, IpeacTaBICHHBIE B Ta0M. 4, IIOKA3bIBAIOT, YTO
[0 BPEMEHHU LUPKYJISALUU U KOHLEHTPALMH, CO31aBaeMon
B KPOBU IPU PABHBIX J03UPOBKAX, MOJyYEHHBIH HOBBIH
KoHbIoraT uaeHTuueH Heynactumy. [l kaxaoro ypoBHs
103 (500 u 1700 MKr/KT) MPOBEAEHHBIA TUCTIEPCHOHHBIH
ananu3 (ANOVA) c ucronb30BaHUEM p-KPUTEPHsl MTOKa-
3aJ1 OTCYTCTBHE CTaTUCTUYECKH 3HAYHMBIX pa3IM4yuil Me-
KTy JIOT-TPaHC(OPMUPOBAHHBIMA TPYTIIIAMH JTAHHBIX OC-
HOBHBIX (hapMaKOKHHETHYECKHUX mapaMmeTpoB. Tak, BemH-
ynssl C,,, 4 T,,,, CPaBHUBAEMBIX IpeHaparoB CTaTHUCTH-
YeCKH Hepa3nuuuMbl mpu ypoBHe 3Hauumoctu 0,05

Ta6nuua 3. Kpatkue pe3yabTaThl CPABHUTEIbHOIO U3yYeHHS] TOKCHYHOCTH HCCJIeyeMoro U peepeHTHOro mpenaparos

CKHEC UCCIIC/IOBAaHUS

Ne m/m | IlapameTp/ucciaenoBanue PesynbraTh
1 Knunnueckuii ocmorp |Ilpu exxegHEBHOM KIMHUYECKOM OCMOTPE CUMIITOMBI MHTOKCUKALIMK HU B OJTHOM TPYIIIE HE BbI-
U CMEpPTHOCTh SIBJICHBI, THOEIb )KUBOTHBIX He HaOmoganack. OTMeUeHa TCHACHINS K YMEPECHHOMY yBEINICHHIO
TeMIIePaTyphbl Teja OTHOCUTEIHHO (POHOBBIX 3HAYCHUI BO BCEX I'PYIINAx, OJHAKO 3aBUCHUMOCTh
OT JI03bI U MOBTOPSIEMOCTD Y JKHBOTHBIX JIPYT'OTO IM0JIa He HA0JII01a1ach
2 Macca Tena Macca Tena )KHBOTHBIX CTATHCTHYECKH 3HAUYUMO yBEIHMYHBAIACh OTHOCUTEIHLHO (OHOBEIX (110
BBEJICHHMS MPENapaToB) 3HAYCHUH BO BCeX rpymmax*
3 [HoTpebnenne kopma |CTATUCTUYECKH 3HAYMMBIC OTJIMYUSA MEXKIY BCEMU I'PYNIAMU OTCYTCTBYIOT
¥ BOJIBI
4 ®dusnosiornvuecKrue B recte “OtkpriTOe noJie”, B JaHHBIX 110 YACTOTE CEPACUHBIX COKpAIIEeHUN, perucTpaluu apre-
HMCCJeI0BaHMUS pHAJIBHOTO JIABJICHHUS M DJICKTPOKAPAMOTPAMMbI pa3IuYui He HA0II0Jaa0Ch™*
5 T'ematonornueckuit B sxcnepuMeHTanbHBIX TPyNIax U IPyNIax CpaBHEHHUs HAOMIOAIOTCS CTATUCTHYCCKU 3HAUUMOE
aHaIu3 U J10303aBUCUMOE YBEIUYEHUE KOJIMYECTBA JICHKOUUTOB (IPEUMYIIECTBEHHO 3a CUCT yBeJIUuYe-
HUSL 9HCIIA CPAHYJIOLKTOB), 4 TAKKE YBEJIMUYCHHE CPefHero oobéma spurporuTa’
6 Buoxumuueckuit B skcnepuMeHTaIpHBIX TPYINax U TPyNnax CpaBHEHUS HAOIIOAACTCS CTATUCTUYCCKH 3HAUMMOC
aHaJIu3 yBeJIMYeHHE aKTUBHOCTH IEI0YHO# (ochaTassr’
7 Amnanus Mmouu CTaTHCTHYECKU 3HAUMMBbIC OTJIUYHUSA MEXAY BCEMU I'PyNIaMU OTCYTCTBYIOT
8 IMatomopdomnoruye- B sxcnepuMeHTanbHBIX TPyNIax U IPyNIax CpaBHEHHUs HAOMIOAIOTCS CTATUCTUYCCKU 3HAUUMOE

1 10303aBUCUMOC YBCIIMYCHHUEC MAaCCOBOT'O K03d)(bI/IIlI/I€HTa CCJIC3CHKHA

#

9 AHanu3 MuesorpaMMbl | B akcriepuMeHTanbHBIX TPYIINax U TPyNnax CpaBHEHUS HAOIIOAAeTCS CTATUCTUYCCKH 3HAYMMOC
yBEIWYEHUE MPOLEHTHOTO COACPKaHUS KICTOK TPaHYIOLUTAPHOTO POCTKA (TATIOYKOSICPHBIX U
CerMEHTOSICPHBIX HEHTPOMHIOB) H YBEIHYCHHE JeHKO-IPUTPOOIACTHIECKOTO OTHOIICHUS

10 [Tatoructonornueckue |CTaTUCTUYECKU 3HAUMMbIE OTJIMUUSA MEXKY BCEMU I'PYIIAMU OTCYTCTBYIOT

HMCCJIEI0BAHMS
11 MectHas Ha MakpockonnueckoM ypoBHE (B TaTOMOP(HOIOTHIECKOM HCCIECIOBAHUH) U Ha MHKPOCKOITHYE-
EePEHOCUMOCTD CKOM ypOBHE (B HaTOTHCTOJIOTHYECKOM HCCIEAOBAHMH) MECTHO-pa3ipaxaroliee 1eiicTBUE B IKC-
MEPUMEHTAIBHBIX TPYIIAX ¥ TPyNIax cCpaBHEHHS HE HAOJI0AaI0Ch. BHEIIHUN BH]T U TUCTOJIOTH-
yeckas KapTHHA KOXKH, MOAJIeXallel MBIIICYHOH TKaH! U nepudepudeckoro Hepsa B 00J1acTH
BBEJICHMS [IPENapaToB COOTBETCTBYIOT HOPMabHbIM*
12 OTcpoyeHHOE HabnrofieHe 0TCTaBICHHBIX )KUBOTHBIX IMMOKA3aJI0, YTO MOKA3aTEeld, 10 KOTOPhIM HAOJIF01aluCh
HaOI0ICHNE OTKJIOHCHHS (KOJMYECTBO JICHKOLUTOB, CPEAHHUI 00BEM IPUTPOIIUTA, aKTHBHOCTh IEIOYHOM

¢docdarassl, MaccoBbIil K09)HUINEHT CeNe3eHKH, COIepIKaHNe KISTOK IPaHyJIOMUTAPHOI0 POCT-
Ka U JICHKO-3pUTPOOIACTHYCCKOE OTHOIICHHE), BEPHYJIMCh K CBOUM HOPMAaJIbHBIM 3HAYCHUSAM *

* CTaTUCTUYECKY 3HAYMMBIX PA3IMYMil MEX1y KOHTPOJILHOW U BCEMH OIBITHBIMH I'PYIIIIAMHE, @ TAK)KE MEXK/y SKCIEPHUMEHTAIBHBIMU IPYIIIIAMH U TPYIIIaMU
CpPaBHEHUS, MOTYIABIIMMH SKBHBAICHTHBIC 1036l IPEIApaToB, He HAOIIOIAIOCE;

CTaTHCTHYECKH 3HAYUMBIX PA3INYUil MEXIY SKCIEPUMCHTAIBHBIMY IPYIIIAMH U IPYIIIAMU CPABHEHUS, TOJIyYaBIINMHU SKBHBAJICHTHBIC 03Bl IIPENapaToB,
He Ha0JII01aJ10Ch.
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Tabnuia 4. dDapMakOKHHETHYECKHE MAPAMETPbl MATHINPOBAHHOrO uirpactuma U Heynactuma, paccyuTanHbie no 00beJMHEHHBIM BBIOOD-
kam nanneix noarpynn I, IT u I akcnepumMeHTANBHBIX IPYNN ¥ IPYNI CPABHEHUS OCJIE IEPBOTO BBEEHNUS MPeNapaToB XKUBOTHLIM B 103ax 500

u 1700 MKr/Kr

Jo3a 500 mMKr/kr Jo3a 1700 Mkr/kr
Ne n/m Hapaverp uccaenlyeMblil mpenapar Heynactum HcclIenyeMBblii mpenapar Heynactum
(rpynna 2, n = 11) (rpynna 4, n = 12) (rpynna 3, n =12) (rpynmna 5, n = 12)

1 C x> MKT/MIT 5,42 £0,25 5,40 £ 0,32 12,06 £ 0,37 12,16 £ 0,66

(r=0,91) (p = 0,84)
2 Thars 4 13,39 £ 1,63 12,25 £ 0,36 11,93 £ 0,65 12,42 £ 0,49

(»=0,17) (» =0,18)
3 AUC, ,, 113,3 £9,82 131,4 £ 8,65 321,9 £23,79 362,0 £ 30,96

MKT-4/MII (»=0,01) (p=0,03)
4 V /F, mn/xr 62,20 £ 9,50 73,97 £5,20 109,5 £4,15 109,9 £ 6,80
5 CUF, mn/(xr-4) 4,48 £ 0,41 3,84 £ 0,25 5,34 £ 0,36 4,77 £ 0,39
6 kel ! 0,075 £0,011 0,053 £ 0,005 0,049 £ 0,002 0,043 £ 0,002
7 Ty, a 9,77 1,82 13,47 1,30 14,30 + 0,68 16,05 £ 0,81
8 MTT, u 18,49 £2.23 28,24 +£2,23 23,38 £2,02 29,25 £ 1,15
9 K, u! 0,92 £0,12 1,06 £ 0,07 0,89 £ 0,08 0,82 = 0,04
10 [Ty, 9 0,78 + 0,09 0,66 + 0,05 0,79 £ 0,07 0,85 £ 0,04
11 Frel % 0,863 - 0,889 -
(ogHa u Ta xe no3a*) (onHa u Ta xe mo3a*)
1,064 (pasuble 103561") 0,721 (pa3Hble 10351")
0,884 £ 0,224 (cpennee)

n — pasMep CpaBHUBACMBIX I'PYIIT JaHHBIX (KOJ'II/I'-ICCTBO )KI/IBOTHLIX) IIOCJIC UCKITFOYCHUA l"py6BIX TNIPpOMaxoB; p — 3HAYCHUA p-KPUTECPUs, OHpCHeJ’IéHI—[LIC C
TIOMOIIBKO AUCIIEPCHOHHOI'0 aHalin3a (ANOVA) CpaBHUBAEMBIX I'DyHIl JaHHBIX OTHOCHUTEIIBHO COOTBETCTBYIOIINX (C OKBUBAJICHTHBIMU BEIIMYUHAMU HOS)

rpynin cpaBHeHUs 4 u 5.
* — pacCUNTaHO OTHOCHTEIBHO TOIf Jke O3Bl IIperapaTa CpaBHCHUS;

— PacCcUUTaHO OTHOCHTEIBHO APYTOi D03 IpenapaTa CPaBHEHHUsI, HCXO/ U3 TMHEHHOCTH (hapMaKOKHHETHKH.

(p > a=0,05), a Bemuuuna AUC, , — mipu ypoBHE 3HAYH-
moctu 0,01 (p> o =0,01), 9To MOKHO OOBSICHUTH HENIOC-
TaTOYHO TOYHOH AaNmpoOKCHMAaIUeld SKCIePUMEHTANTBEHBIX
TOYEK (PapMAKOKMHETUIECKUX KPUBBIX.

Hammume ¢assl pacmpeneneHus IpenaparoB MO opra-
HaM W TKaHsAM OIIPCACIAIINA I10 q)apMaKOKI/IHCTI/I‘IeCKI/IM
KPHUBBIM B (paze SIIMMUHHPOBAHUS, IIOCTPOSHHBIM B TOJTY-
norapupmuueckux koopauHarax [16]. beuto oOHapyxe-
HO, YTO BCE OHU MPECTABISIIOT 000 enunyto (0e3 mepe-
rH0OB) JMHEHHYIO 00JacTh C BHICOKUMHU 3HAYEHHUSIMH KO-
s unmenta nerepmunamuu (R? > 0,98). Takum o6pazom,
(a3oit pacmpeneeHus Mo opraHaM U TKaHsIM MOYKHO IIpe-
HEOpeYb M TPEIIONIOKHUTh OTHOKAMEPHYIO MOmelb (ap-

Taonuia 5. 90%-bie 1oBepUTEIbHBIE MHTEPBAJIbI OTHOMIEHHIA Cpej-
HHUX reOMeTPUYECKUX 3HAYeHHi hapMaKOKHHETHYECKHX MapaMeTpoB
cpaBHHMBaeMbIX npenapaTtoB 1 103 500 u 1700 mMkr/kr

IJ;;QH IMapameTtp Jlo3a, MKT/KT H(;/IBHCTPCPL?:;PZZﬁ
1 AUC,, 500 86,75 -91,59
2 1700 83,67 — 88,39
3 Chax 500 97,89 — 100,98
4 1700 98,52 - 102,29
5 T nax 500 94,39 — 97,52
6 1700 104,62 — 111,18

MaKOKHHETHKU TIPETapaToB IATHIHPOBAHHOTO (IITpa-
CTHMA.

ITockonbky (apMakOKMHETHKA H3y4ajach B paMKax
MHOTOKPATHOTO BBEJICHUS MPENapaToB ¢ MEPHOIOM OTCPO-
YEHHOTO HaOmoneHus, (papMaKOKHHETHYECKHUE IapaMeT-
pPBI PACCUMTHIBANM KaK /ISl TIEPBOTO, TaK W sl 28 mHEH
orbopa kpoBu. [IpoBenEHHBIH NUCTICPCHOHHBIN aHAIN3
(ANOVA) u cpaBHEHHE CPEOHHMX 3HAUCHHH BBIOOPOK
JIOT-TpaHC(hOPMUPOBAHHBIX MApaMETPOB, MOJYYCHHBIX B
NepBbId ¥ 28 THU, MOKa3ald OTCYTCTBHE CTaTHCTHYECKU
3HAYMMBIX Pa3IW4uid, T.e. 3(P(eKT HaKOIUIeHUs Ipenapa-
TOB BBISIBJICH HE OBLIL

3aKiroYeHne O OMOJKBHBAJICHTHOCTH CPaBHHUBACMBIX
npernapaToB MmpuHUMaid, aHanusupys 90 %-vie noBepH-
TEJbHBIE MHTEPBajJbl OTHOLICHUH CPEJHHX TreoMeTpuye-
ckux s3Hauennii AUC,,, C .. ¥ T, , PACCYUNTaHHBIX BHE-
KaMEepHBIM METOJIOM, HOBOTO TIpernapara K TaKOBBIM, OTIpe-
JIeNEHHBIM JUIsI pedepeHTHOTro nipenapara [5, 8, 13].

W3 Tabim. 5 BUIHO, 9TO BCE JOBEPHUTEIBHBIC HHTEPBAIIBI
yknaaeBatorcss B amarazon 80,00 — 125,00 %. Otu naH-
HBIE B COBOKYITHOCTH C MIPUBEAEHHBIMHU BBILIE Pe3yJbTaTa-
MU qucniepcuoHHoro ananu3a (ANOVA), moka3siBaromiy-
MU OTCYTCTBHE CTaTHCTUYECKH 3HAYMMBIX Pa3IHUnil MEX-
Iy (apMakOKHHETHUCCKHIMHU ITapaMeTpaMy IIPErapaToB,
MIO3BOJISIIOT CHENaTh BHIBOI O TOM, YTO IPH MOAKOKHOM
BBEJICHUH KpbicaM B 103ax 500 u 1700 MKI/Kr OMO3KBHBA-



CpaBHHTe/IbHBIC JOKJIHHHYECKHE HCCIeJ0BAHUS IMITHJIHPOBAHHOIO (puiarpacruma 23

JICHTHOCTD IIBTUWJIMPOBAHHOI'O (bHHFpaCTI/IMa u HCy.]'IaCTI/I—
Ma IMOATBEPIKACHA.

3AKIIOYEHUE

ITomyueHHble maHHBIC MOATBEPXKIAIOT (hapMaKoIHHA-
MHUECKYIO aKTUBHOCTH UCCIIEAYEMOT0 Mperapara Ha Kpbl-
cax M MOKa3aHO OTCYTCTBHE €€ CTAaTHCTHYECKH 3HAUMMBIX
pasnuuuii ¢ apMakoAMHAMHUYECKOM aKTHBHOCTBIO pede-
penTHOTO Tpenapara “Heymactum™. s oOoux mpemnapa-
TOB HE OBUIM BBHISBICHB MMMYHOT'€HHOCTb, JICTAJIBbHBIC
3¢ dEeKThl, THTOKCUKAIUS ¥ KaKUe-TH00 MaToJIOTHYeCKHe
W3MEHEHHMS, YTO CBUJICTEIBCTBYET 00 OTCYTCTBHH HX TOK-
CHYHOCTH JUIS )KUBOTHBIX. 1o pesynsraram apmMakoknHe-
THYECKUX MCCIICOBAaHUH CPaBHMUBAECMBIX IPEMapaToOB HX
OMOA’KBUBAJIICHTHOCTh Ha KPbICax ObLIA MOATBEPIKIICHA 110
rpanunaM 90 %-bIX OBEPUTEIbHBIX HHTEPBAJIOB OTHO-
HIeHUH (papMaKOKMHETHYECKUX MapaMeTpoB, KOTOPBIE YK-
naasiBanuck B npeaenst 80,00 — 125,00 %.

B ciryuae ycnenHoro noaTBepKaeH!s OMOIKBUBAJICHT-
HOCTH B JAJbHEHIINX KIMHHYCCKUX HCCICIOBAHUSIX IO-
JYYSHHBIH TATWIMPOBAHHBIN (QHUITPACTUM MOXHO Oyner
paccMmaTpuBaTh B KaueCTBE MNEPCIICKTMBHOIO KaHIUAATa
Ha UMIopTo3aMenieHue npenapara “Heymactum™ Ha Tep-
putopun Poccuiickoit @eneparyn.
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COMPARATIVE PRECLINICAL STUDY OF A NEW PHARMACOLOGICAL
AGENT CONTAINING PEGYLATED FILGRASTIM AND THE REFERENCE

PRODUCT NEULASTIM IN RATS

D. V. Lonshakov', Y. A. Gezentsvei', E. M. Khursevich', S. V. Sheremet’ev’,

0. V. Borisova?, and S. A. Korovkin'

'LLC “Firn M”, Moscow, 127018 Russia

21. I. Mechnikov Research Institute of Vaccines and Sera, Moscow, 105064 Russia

* e-mail: londmitrij@yandex.ru

A new pharmacological agent containing pegylated Filgrastim was compared with the reference product Neulastim in preclinical 4-week repeat-dose study with

a period of delayed observation (4 weeks), including the investigation of pharmacodynamics, pharmacokinetics, immunogenicity and toxicity. Pharmacodyna-

mic activity of the new drug was confirmed in healthy animals and animals with induced granulocytopenia (neutropenia) to be comparable to that of the refe-

rence product. The absence of toxicity and immunogenicity of both compared drugs was also shown. The linear pharmacokinetics for the dose range from 500

to 1700 pg/kg was studied and the pharmacokinetic parameters were calculated. The absence of statistically significant differences between the corresponding

pharmacodynamic, pharmacokinetic, toxicity and immunogenicity parameters of the compared drugs was confirmed by the analysis of variance (ANOVA). For

each of the studied doses, the 90% confidence intervals of the geometric mean ratios of AUC,, ,, C,

max and T values for the new drug to those for the referen-

ce product were calculated with non-compartmental analysis to be contained within the standard bioequivalence range of 80.00 — 125.00%. This result along

with the ANOVA data confirms the bioequivalence of the new drug containing pegylated Filgrastim to the Neulastim in the preclinical study in rats.

Keywords: pegylated Filgrastim; Neulastim; preclinical study; pharmacokinetics; bioequivalence; granulocytopenia.



