YK 615.37.099-092.9 DOI: 10.31549/2542-1174-2024-8-4-90-100

JKcCnEePpUMEeHTAIbHOE U3YYE€HHUE XPOHUYECKON TOKCUYHOCTHU
NernIMpoBaAaHHOTO UHTEep@depoHa JaaAMOo a-1

JI.A. Onetinuk, K.W. Epmos, B.E. 3abanosa, I'.11. baiikanos, K.1. baxapesa, M.C. CositaToBa,
A.O. KymiHapesko, A.A. Mysutaranues, A.Jl. PeibakoBa

HHH xaunuueckoll u sxcnepumenmanstoil aumgponozuu — guauan @I'6HY «Pedepanvhulil uccaedosamenvexuil
ueHmp HHecmumym yumoaoauu u eeHemuxu Cubupckozo omoeaeHus Poccuiickoil akademuu Hayx», Hogocubupck,
Poccus

AHHOTAIIUA

BBeneunwue. HUurepdpepons mambaa (MDPH-A), uzsectubie kak uuatepdeponst III tuma (MOH III Tuma), 1eMOH-
CTPHUPYIOT 3HAYUTEJIbHbIE IIEPCIIEKTUBBI B 00J1aCTH aHTUBUPYCHOH 3a1uThl. UOH-A cx03ku B CBOEl aHTUBUPYCHOMH aKTHB-
Hoctu ¢ U®H I Tuma, HO UMEIOT YHUKaJIbHbIE MEXaHU3MbI MHAYKIUK U QYHKIIMOHUPOBaHUS 6J1aro/iaps crenubuaHoMy
PACIIOJIOKEHUIO CBOMX pelenTopoB. Perentops! I Tuna sKenpeccupyroTes B G0IBIINHCTBE KJIETOK C AAPOM, PEIENTOPHI
NOH-A (IFN-AR1 mwn IL-28Ra) B OCHOBHOM OOHAPYKHUBAIOTCS B SIIUTEIUATBHBIX KieTKax. MOH-A MO3UIHMOHUPYIOTCS
KaK IepBasi JINHUSA 3aIIUTHI IPU MUKPOOHBIX aTaKax, II03TOMY CO3aHHe JIEKAPCTBEHHBIX IpenapaToB (JIIT) Ha uX OCHOBe
MIPE/ICTaB/IsIETCs BeChMa MEPCIEKTUBHBIM. YK€ CO37[aH MPOTOTUI sHTepanbHoro JIII Ha ocHoBe MDH-A, meruinpoBaH-
HOTO II0 TEXHOJIOTUU 3JIEKTPOHHO-Iy4eBOT0 CHHTE3a.

IT e 1 » . BaKcrmepuMeHTax in vivo U3y4IUTh 00IIMEe TOKcHUYecKue cBoiicTa JIIT NOH-A1 Ipu BHYTPHIKETYJOYHOM ITyTH
BBEJIEHUA.

MaTtepuanb u MeToO5b . JIII MOH-A1 BBOAWIN €XKeJHEBHO BHYTPIDKENYZOYHO B J103aX 2.6, 13.0 U
26.0 MKT/KT (1 Tepaneruueckas no3a (T), 5 T/] u 10 T/ cooTBETCTBEHHO) KpbIcaM U 2.6 u 13.0 MKr/Kr (1 T[] u 5 T/T) kpo-
JIIKaM OJIMH pa3 B JieHb B TeueHHe 180 gHel. J[03b! JIII paccUUTHIBATINCH JJIs KQKAOTO JKUBOTHOTO WHJIUBUJIYaJIbHO,
Hcxoz U3 Maccehl Testa. HabutozieHue 3a KpOJIMKaMU OCYIIeCTBIIANIOCH B TeueHUe BBeeHus JIIT (180 nHeil), a A1 KpbIc —
JTOTIOJTHUTEJILHO B TeueHue 30 IHeU TOoc/ie OKOHYAHUs BBeeHHUs (210 fHel). Y KUBOTHBIX OIEHUBAJIU IOKA3aTeTH
BUTAJIbHBIX (DYHKIIU, TOBEIEHYECKUE PEaKIUH, JJabopaTOpHbIe MapaMeTPhl KJIETOYHOTO U OMOXHMMHUYECKOTO COCTaBa
KPOBH, PE3YJIBTATHI 3JIEKTPOKapAuorpaduu, oKa3aTesa I reMornossa, narToMopdoaorndecKkrie Ipu3HaKy.
PesynbTartshl . Bxone uceaenoBanus He HAOIIONATIOCH JIETAIBHBIX UCXOZ0B. JKUBOTHBIE IEMOHCTPUPOBAIH CTa-
OWJIBHOE COCTOSIHYE 3/10POBbsI, 6€3 BUAMMBIX U3MEHEHUH B alllIeTUTe, BHEIIHEM BHJIe U [TOBeJleHUU. B xoze matomopdo-
JIOTUYECKOT0 aHAIN3a He O0OHAPYKeHO aHOMAaJINH, KOTOpble MOIVIM OBl yKa3bIBaTh HA HETaTUBHOE BO37IeiCTBHE BEll[eCTBa.
BrIsIBJIEHO 1OCTOBEPHOE CHUKEHHE MaCChl M K03 PUIIEHTa MacChl TUMYCA U CEJIE3€HKH Y KPBIC, ITOJIyJaBIIUX IIpenapaT
B J1o3e 26.0 MKT/KT 4epe3 180 JHeH BBeJ|eHH:A I10 CPAaBHEHHIO C COOTBETCTBYIOIIUM KOHTpoJieM. Uepe3 30 AHeH mocie
OTMEHBI IIperapaTa Macca 1 Ko3OQUINEHT MacChl TUMYCA U CeJIe3eHKH HOPMaJIM30BAIMCh BO BCEX TPYIINAX, I7e HabJIIO-
JIaJIACh OTKJIOHEHUs. MUKPOCKOIIMYECKO€e HUCCIIE0BAHNE BHYTPEHHHUX OPTraHOB KPBIC, IOJIYYABIINX MAKCHMAIbHYIO 03y
JITIT U®H-A1 (26.0 MKI/KT) Ha TIPOTsIKeHUU 180 IHEH, BBISBUIIO crienupUIecKie NU3MEHEHHUs B TUMYCE U CeJIe3eHKe, TPH
5TOM aHAJIU3 THMYCa U CeJIe3€HKHU y KPBIC, OJIyYaBUINX Gosiee HU3KYIO /103y JIIT IOH-A1 (13.0 MKT/KT), He BBIABUJ aHa-
JIOTUYHBIX ITATOJIOTUYECKUX U3MEHEHUN. JTO YKa3bIBAET HA BO3MOXKHOCTHh 3aBUCUMOCTH TOKCUYECKOTO BO3/IEHCTBUSA OT
J103bI TIpemnapaTa. Yepes 30 qHel nocae otMensl JIIT UOH-A1 Mmacca ¥ K09hUITMEHT MacChl TAMYCA U CeJIe3€HKH KPBIC,
IIOJIyYaBIIUX MaKCUMaIbHYO /103y JIIT IPH-A1, Bo3BpaIayiich K HOPMaJIbHBIM 3HAUEHUAM U He OTJIMYAJIUCH OT COOTBET-
CTBYIOLIETO KOHTPOJIA. Kak U y KpbIC, TaK M Y KPOJIMKOB IIOKA3aTeJIN IIPUPOCTA MACChI TeJla, epudepruyeckoil KPOBU U
COCTOSIHUSA KOCTHOTO MO3ra, OMOXUMHUYECKHe II0KAa3aTeIl ChIBOPOTKY KPOBH KaK Y CAMIIOB, TaK U Y CAMOK B OKCIIEDHMEH-
TaJIbHBIX ¥ KOHTPOJIPHBIX IPYIIIaX Ha IPOTsKEHHH BCETO HCCIeJ0OBAaHUA CyIIleCTBEHHO He oIndainchk. [Tatomopdoioru-
YeCKoe HCCiIeloBaHre He OOHAPYKUJIO U3MEHEHHH B TAKUX KPUTHUECKHM BAKHBIX OpPTaHAX, KaK MO3T, CEP/IIE, JIETKHUE,
IeYeHb U JPYTHE, UTO CBU/IETEJILCTBYET 00 OTCYTCTBUU HETATHUBHOTO BO3/IEHCTBUSA JIEKAPCTBA HA 3/I0POBbE U COCTOSTHUE
TKaHeU KPOJIUKOB.
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3axknmoueHHue. HaocHOBaHHM SKCIIEPUMEHTOB N VIVO IO U3yYeHUIO 00IeTOKCHYUecKUX cBoiicTB JIIT IOH-A1
IIPA BHYTPHUIKEJIYJOYHOM IIYTU BBEAEHHA MOXXHO YTBEDXK/aTh, YTO IIpemapaT OTHOCHUTCA K 4-My KJjacCy OIIaCHOCTH
(T'OCT 12.1.007-76).
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An experimental study of PEGylated interferon lambda-1 chronic
toxicity

L.A. Oleinik, K.I. Ershov, V.E. Zabanova, G.I. Baikalov, K.I. Bakhareva, M.S. Soldatova,
A.O. Kushnarenko, A.A. Mullagaliev, A.D. Rybakova

Research Institute of Clinical and Experimental Lymphology — Branch of the Institute of Cytology and Genetics,
Siberian Branch of the Russian Academy of Sciences, Novosibirsk, Russia

ABSTRACT

Introduction. Lambda interferons (IFN-A), known as type III interferons (type III IFN), demonstrate signifi-
cant prospects in the field of antivirus defense. IFN-A are similar in their antiviral activity to type I IFN, but have unique
mechanisms of induction and functioning because of the specific location of their receptors. Type I receptors are expressed
in most nucleated cells, IFN-A receptors (IFN-AR1 or IL-28Ra) are mainly found in epithelial cells. IFN-A are considered as
the first line of defense against microbial attacks, therefore, the development of IFN-A-based drugs seems very promis-
ing. A prototype of an IFN-A-based drug for enteral administration, PEGylated (polyethylene glycol) using electron beam
synthesis technology, has already been developed.

A im . To study the common toxic properties of the intragastrically administered IFN-A1-based drug in experiments
in vivo.

Materials and methods. ThelFN-Ai-based drug was administered daily intragastrically at doses of 2.6,
13.0 and 26.0 pg/kg (1 therapeutic dose (TD), 5 TD and 10 TD, respectively) to rats and 2.6 and 13.0 pg/kg (1 TD and 5 TD)
to rabbits once a day for 180 days. The doses of the drug were calculated for each animal individually, based on body weight.
Rabbits were followed-up during the drug administration (180 days), and rats — additionally for 30 days after the end of
administration (210 days). In animals, vital signs, behavioral reactions, laboratory parameters of cellular and biochemical
composition of blood, electrocardiography data, hematopoiesis parameters, pathomorphological signs were assessed.

R esults. Nodeaths were observed during the study. The animals showed a stable state of health, the absence of vis-
ible changes in an appetite, appearance, and behavior. During a pathomorphological examination, no abnormalities were
found that could indicate a negative effect of the substance. A significant decrease in the mass and mass coefficient of the
thymus and spleen was revealed in rats receiving the drug at a dose of 26.0 ug/kg after 180 days of administration compared
with the corresponding control. The thymus and spleen mass and the mass coefficient of the thymus and spleen normalized
30 days after drug withdrawal in all groups, where abnormalities were observed. A microscopic examination of the internal
organs of rats receiving the highest dose of the IFN-A1-based drug (26.0 ug/kg) for 180 days revealed specific changes in the
thymus and spleen, while analysis of the thymus and spleen in rats receiving a lower dose of the drug (13.0 pg/kg) did not
reveal similar pathological changes.This indicates the possibility of dose-dependent toxic effect of the drug. 30 days after the
IFN-A1-based drug withdrawal, the mass and mass coefficient of the thymus and spleen of rats receiving the highest dose of
the drug returned to the reference values and did not differ from the corresponding control. Both in rats and rabbits, the
indicators of body weight gain, peripheral blood and bone marrow, biochemical parameters of the blood serum in both
males and females in the experimental and control groups did not differ significantly throughout the study. The pathomor-
phological examination found no changes in such crucial organs as the brain, heart, lungs, liver, etc., which indicates the
absence of negative effect of the drug on the health and condition of the tissues of rabbits.

Conclusion. Basedon in vivo experiments to study the common toxic properties of IFN-A1-based drug in the
intragastric route of administration, it can be argued that the drug belongs to the 4th hazard class (GOST 12.1.007-76).
Keywords: chronic toxity, interferon lambda-1, PEGylation.
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BBEJIEHUE

B wHacrosiee BpeMms Bce OOJIBIINN WHTEPEC B
Tepanuy U IpopUIaKTHKe BUPYCHBIX 3a00I€BAHII
npuBiiekaer uHTepdepon (MPH) III Tuma,
IIOCKOJIBKY €ro CHCTeMa JEeMOHCTPHUPYET TOpPa3zio
00J1ee OTpaHIYEHHYIO KAPTUHY JIOKAJIU3AIlUH, OTpa-
HUYUBAsACh CJIMBUCTHIMU O00OJIOUKAMHU M aHATOMHU-
YyeCKHMMHU OapbepaMu, YTO CHIIKAET PUCK BO3MONK-
HBIX NMOO0YHBIX 3ddekToB [1, 2]. B To ke Bpems
umenHo VOH III Ttuma mepBbIMU UHIYIUPYIOTCS
[IPY BUPYCHOU UHQEKITNHU U SABJISIOTCSA JOMUHUPYIO-
MU UHTep(EpOHAMH B IEPBUYHOM ITPOTHBOBU-
pycHoMm otBeTe [ 3, 4]. Hapymenusie peakiuu UOH 1
u I Tuma cranm axuaIecoBO MATOU y MTAIUEHTOB C
COVID-19 — BbIpaboTKa 1 aKTUBHOCTHh UHTEP(DEPO-
HOB Y HUX ObUIM IIOZJaBJIEHBI, B PE3YJIbTATE YETO PA3-
BUBJIOCH TsKesnoe 3abosieBaHue, W HaOIIOMAIICA
BBICOKUU PUCK KPUTHYECKON IMHEBMOHUU U CMEPT-
HocTH [5]. B Poccuu pazpaboraHa yHUKaJIbHAA TeX-
HOJIOTUS DJIEKTPOHHO-JIYUEBOTO IETUIHPOBAHUS,
MIO3BOJIMBIIAS CO37[aTh IMETHJINPOBAHHYIO (GOpMYy
N ®H-A1, KOTOpask UMEET BBICOKYIO OHMOJIOCTYITHOCTD
IIpU DHTEPAJIHLHOM BBefieHUU [6, 7]. B AO «Cubup-
CKUH TIeHTp (apMaKOJIOTHH U OHOTEXHOJIOTHU»,
r. HoBocubupck, co3maH jlekapcTBeHHBIH ITpenapaT
(JIIT) Ha ocHOBe pekombuHaHTHOTO DH-A1, meru-
JIMPOBAHHOTO 10 TEXHOJIOTUH 3JIEKTPOHHO-JIyIEBOTO
cuHTe3a. CxeMa MOJIydeHuUs U IOCJIeAyIOero meru-
JINPOBAHUS YEJIOBEYECKOTO T'eHHO-WH)XXEHEPHOTO
HN®H-A1 oncana B matente PO Ne 2678332. Boico-
Kasg TuApoQUIBHOCTh HOMUITHIeH KON ([19T)
3HAYUTEJILHO BIIUSET HA PUBUKO-XUMIUIECKHE CBOH-
cTBa 0eKOB, MOAUGMUITTPOBAHHBIX STUM COE/IMHE-
HueM. II9T cocobeH mpuTArHBaTh BOAy OGyiarojaps
HQINYHIO aTOMOB BOJIOPOZIAa, KOTOpBIe 06pasyioT
BO/IOPOJTHBIE CBS3H C 2-3 MOJIEKYJIaMU BOJBI HA KaXK-
niyto Mostekysy II9T. 9to co3maet BOKPYT METHIHNPO-
BaHHOTO 0OeJyiKa Tak HAa3bIBa€MOE BOJHOE O0JIAKO,
VBEJIMYUBAS €r0 TUAPOAMHAMHYECKUU PaJHyC.
Takoe yBesmueHNe pasuyca CriocoOCTByeT IOBBIIIIe-
HUIO PAaCTBOPUMOCTH M OHOJOCTYIMHOCTH Oeska, a
TaKKe 3aIIUIIAeT ero OT Pa3pylIeHus] WMMYyHHOH
CUCTeMOU Uepe3 MeXaHU3MbI (HaronuTos3a 1 OICOHH-
3anuu. V3yueHa mpoTUBOBUPYCHAsI aKTUBHOCTE JITI
HN®H-A1 B oTHOIIEHUH BUPYCcOB rematuta C, ajieHo-
BUpyca u Bupyca repreca, SARS-CoV-2 [8-10].
YcranoBnensl mapaMerpbl apmakokuHeruxu JIIT
VN ®H-A1 mpu sHTEpaIbHOM IyTH BBeferHwst [11]. Co3-
JlaHVe perucTpanuoHHoro focke JIII mpexycmartpu-
BaeT TIIAaTeJIbHOE U3yYeHHe TapaMeTPOB TOKCUYHO-
cti. OQHUM U3 BOKHEHUIITNX €er0 KOMIOHEHTOB SIBJISA-
€TCs DKCIIEPUMEHTAIBHOE U3yUYeHHe OOIIeTOKCHYe-
CKOro JieiicTBuA B dhopMaTe HCCaeA0BAaHUN XPOHU-
YeCcKO’ TOKCUYHOCTH [12].

INTRODUCTION

Currently, type III interferon (IFN) is attracting
increasing interest in the treatment and prevention
of viral diseases, since its system demonstrates
much more limited localization pattern (namely,
mucous membranes and anatomical barriers),
which reduces the risk of possible side effects [1, 2].
At the same time, it is type III IFNs that are the first
to be induced in viral infection and are the domi-
nant interferons in the primary antiviral response
[3, 4]. Impaired IFN type I and III reactions became
the Achilles heel in patients with COVID-19 — the
production and activity of these interferons were
suppressed, resulting in severe disease and a high
risk of severe pneumonia and mortality [5].
A unique technology of electron beam PEGylation
(polyethylene glycol) has been developed in Rus-
sia, which made it possible to create a PEGylated
form of IFN-A1 with high bioavailability in intra-
gastrical administration [6, 7]. In the Siberian Cen-
ter of Pharmacology and Biotechnology (Novosi-
birsk) a recombinant IFN-A1-based drug, PEGylated
using electron beam synthesis technology, was
developed. The method for obtaining and subse-
quent PEGylation of the human genetically engi-
neered IFN-A1 is described in RF Patent
No. 2678332. The high hydrophilicity of PEG sig-
nificantly affects the physico-chemical properties of
proteins modified with this compound. PEG is able
to attract water due to the presence of hydrogen
atoms which form hydrogen bonds with 2-3 water
molecules per each PEG molecule. This creates a
so-called water cloud around the PEGylated pro-
tein, increasing its hydrodynamic radius. The
increase in radius improves the solubility and bio-
availability of a protein, and also protects it against
destruction by the immune system through the
mechanisms of phagocytosis and opsonization. The
antiviral activity of the IFN-A1-based drug against
hepatitis C virus, adenovirus and herpes virus,
SARS-CoV-2 has been studied [8—10]. The phar-
macokinetic parameters of the IFN-A1-based drug
in enteral administration have been determined
[11]. The development of a registration dossier of a
drug provide for a thorough study of the parame-
ters of toxicity. One of its most important compo-
nents is the experimental study of the common
toxic effect in the context of chronic toxicity [12].

AIM OF THE RESEARCH

To study the common toxic properties of the
intragastrically administered IFN-A1-based drug in
experiments in vivo.
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ITEJIb UCCJIEJIOBAHUSA

B skcniepuMeHTax in Vivo U3yYUTH OOIIINE TOKCH-
yeckue cBoricTBa JITT UOH-A1 pu BHYTPHIKETYA0U-
HOM IIyTH BBEJICHUA.

MATEPUAJIBI 1 METO/AbI

IKCIEePUMEHTHI TPOBEIEHBI Ha 120 ayTOPEIHbIX,
KOHBEHITMOHAJIBHBIX KPhICAX MacCoH 270—340 T (110
60 camMIOB U 60 CaMOK) U 24 KPOJIMKAaX MacCou
2500—3000 T (10 12 caMI0B, 12 CaMOK) II0 CXeMaM,
MIpEeJICTAaBJIEHHBIM B Ta0JI. 1 ¥ 2, B CJIEAYIONIUX JJO3HU-
POBKax: TepareBTHUECKas 03a 2.6 MKT'/KT, CpeIHS
Jlo3a 13.0 MKT/KT, BbICIIas 7103a 26.0 MKT/Kr. KoH-
TpOJIbHAsA TpyHIa KpbIC BKIOUasa 30 ocobei
(15 cammioB u 15 caMmok). KoHTpoJIbHas Tpynma Kpo-
JINKOB BKJIIOUasia 8 ocobel (4 camIiia M 4 CaMKH).
B Teuenme 180 JHEH KaKJOMy >KUBOTHOMY €3Ke-
JITHEBHO BBOJWJIACH 71032 TECTUPYEMOTro WiIH pede-
PEHTHOTO JIEKAPCTBEHHOTO CPEJICTBA BHYTPHIKEITY-
JlouHo. [lmaHoBast 3BTaHA3US KPBIC IPOBOIMIJIACH HA
90, 180 1 210-1 JIeHb SKCIIEPUMEHTA, KPOJIMKOB — Ha
180-1i IeHb SKCIIEPUMEHTA.

B xoj1ie uceeoBaHUA KpbIicaM M KPOJIUKAM IIpe-
rmapaT BBOJWJIM BHYTPIIKETYJOYHO €KETHEBHO Ha
MPOTsKEeHUHU 180 JHEH B 103aX COOTBETCTBEHHO 2.6,
13.0 ¥ 26.0 MKT/KT JJIs1 KPBIC, a JIJIST KPOJIUKOB — 2.6
U 13.0 MKr/Kr. JI03UpOBKa OIpeJiesisiyiach HHAUBHU-
JIyaJTbHO JIJISI KasKIOTO KUBOTHOTO, UCXOMS U3 €r0
Macchl Tesa. I[Ipemapar roTOBWIH, CYCIEHJIUPYS B
HebospIoM 00beMe dochaTHO-coeBoro Oydepa,
IIPY 3TOM MaKCUMaIbHbBIH 00beM UHBEKITUN He TIpe-
BBIIIAT 4—5 MI. HabiomeHne 3a COCTOSIHHEM
JKUBOTHBIX IIPOBOJIMJIOCH B IIEPHO]T BBEJIEHUS IIpe-
mapata ¥ B TeueHue 30 JHEH Iocje 3aBepIIeHus
Kypca iyt Kpbic. Habiio/ieHue 3a COCTOSTHHEM 3710~
POBBSI JKUBOTHBIX BKJIIOYAJIO €KEHEBHBIE OCMOTPHI
YTPOM U BEUEPOM JIJisl BBISIBJIEHUS ITPU3HAKOB TOK-

MATERIALS AND METHODS

The experiments were carried out on 120 conven-
tional outbred rats weighing 270—-340 g (60 males
and 60 females) and 24 rabbits weighing 2500—
3000 g (12 males and 12 females each) according to
the design presented in Tables 1 and 2, in the follow-
ing dosages: the therapeutic dose is 2.6 pg/kg, the
average dose is 13.0 pg/kg, the highest dose is
26.0 ug/ kg. The control group of rats included
30 animals (15 males and 15 females). The control
group of rabbits included 8 animals (4 males and
4 females). During 180 days, each animal was admin-
istered a daily dose of the studied or reference drug
intragastrically. Planned euthanasia of rats was per-
formed on the goth, 18oth and 210th days of the
experiment, rabbits — on the 180oth day.

During the study, the drug was administered
intragastrically to rats and rabbits daily for 180 days
at doses of 2.6, 13.0 and 26.0 pg/kg for rats and 2.6
and 13.0 pg/kg for rabbits, respectively. The dosage
was determined individually for each animal based
on its body weight. The drug was prepared by sus-
pending in a small volume of phosphate-buffered
saline, while the maximal administered volume did
not exceed 4—5 ml. The animals were followed up
during drug administration, and for 30 days after
withdrawal of the drug in rats. Animal health moni-
toring included daily examinations in the morning
and evening to identify signs of toxicity or deteriora-
tion of health, including the fatal outcomes record-
ing. The examinations were performed in the cages
or on an open surface when necessary. Regular clini-
cal examinations of animals from all groups were
performed every week throughout the study, includ-
ing the assessment of excretion, state of hair, skin,
mucous membranes, appetite, respiration and
behavioral reactions. Special attention was paid to

Ta6smna 1. /lusaiiH sKcliepUMeHTa 110 U3y4YeHUI0 XxpoHudeckoi TokcuyHocTH JIIT UPH-A1 Ha kpbicax pU 0OJHOPA30BOM
eXXeJ/IHeBHOM BHYTPMKeJIyZJ0YHOM BBeJleHUH Npenapara B TedeHue 180 fHelt
Table 1. The design of an experiment to study the chronic toxicity of the IFN-A1-based drug in rats with a single daily

intragastric administration for 180 days

Ko/sim4yecTBO )KMBOTHBIX B rpynmne
Number of animals in the group

El;z{llﬂa ﬁzzz Al /I;l{dDH-ll, Ll 90-ii 1eHb 180-ii njeHb 210-i1 feHb

P » HB/KE 90th day 180th day 210th day
3 ? 3 ? 3 ?

KouTpossb / Control 0 5 5

TepaneBTuueckas 103a

Therapeutic dose 2.6 > 5 5 5 5 5

Cpennss gosa / Average dose 13.0 5 5 5 5 5 5

Bricuias fo3a / Highest dose 26.0 5 5 5 5 5 5
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Ta6smmua 2. /[M3aiiH aKciepyuMeHTa 10 U3Y4eHHUI0 XPOHHYeCKOH TokcuuyHOoCcTH MPH-A1 Ha KposiMKax NpH eXXeJHEBHOM
0/IHOPa30BOM BHYTPH)KeJIyJOYHOM BBeJIeHUM NpenapaTa B TedeHue 180 gHe
Table 2. The design of an experiment to study the chronic toxicity of the IFN-A1-based drug in rabbits with a single daily

intragastric administration for 180 days

KoJ1-BO )KMBOTHBIX B rpynimne

Tpynna Ao3za Il UPH-A1, MKr/KT  Number of animals in the group
Group Dose, pg/kg

3 ?
KonTtposn / Control 0 4 4
TepaneBTHuyeckas mo3a / Therapeutic dose 2.6 4 4
Briciias go3a / Highest dose 13.0 4 4

CUYHOCTH WJIH YXY/AIIIEHUS 3I0POBBs, BKIIOUas PUK-
CAIHIO CIIYYaeB JIETATBHOTO Mcxoza. OCMOTPHI Ipo-
BOJIMJIUCh HEIIOCPE/ICTBEHHO B KJIETKAX HJIM Ha
OTKPBITOH TOBEPXHOCTHU IIPU HEOOXOITUMOCTH. Pery-
JISIPHBIE KJIMHUYECKHUE OCMOTPHI KUBOTHBIX U3 BCeX
TPYIII BBIIOJIHSJINCH KOKIYIO HEJIEI0 Ha IIPOTSKe-
HUU BCETO UCCJIEZIOBAHUS, BKITIOUAs OI[EHKY DKCKpe-
[IU¥, COCTOSTHUS IIEPCTH, KOXKH, CJIU3UCTHIX, aIlIe-
THTA, AbIXaHUA U MOBeAeHUYECKUX peakiui. Ocoboe
BHUMAaHNe YZe/IsJIOCh U3MEHEHUSIM B aKTUBHOCTH,
BO3OYQUMOCTH, IIOXOAKE U JIPYTUM BU3YaJIbHO
3aMETHBIM IIPU3HAKAM.

Jlns aHaymu3a J1abOpaTOPHBIX IIOKazaTeaed u
mepes BBIMIOJTHEHWEM dBTaHasuu (mepexn 90, 180,
210-M /IHEM 5KCIIEDUMEHTA) JKUBOTHBIE OCTABAJINCH
6e3 KopMa Ha HOUb. TeMmepaTypy Teyia U3MePsIIH 3a
JIEHD JIO 9BTAHA3WH C UCII0JIb30BAHUEM PEKTAIHBHOTO
3JIEKTPOHHOTO TepMoMeTpa. JIabopaTopHbIe HCcIie-
JIOBaHUs TPOBOJIMJINCh B HECKOJIBKO 3TamoB. JlJis
KpBIC Ha 90, 180, U 210-1 JIeHb, 1JIs KPOJIMKOB — Ha
90 u 180-1 JileHb. 3a00p KPOBU Y KPBIC IIPOBOHIICS
13 XBOCTOBOU BEHBI, & Y KPOJIMKOB — Yepe3 KPaeByIo
VIIIHYIO BEHY C HCII0JIb30BAaHUEM MUKPOKIOBET 00be-
MOM 0.2 MJI /IS TEMATOJIOTHYECKOTO aHAIN3aTopa
Mythic 18 Vet u GuoxumMuUecKkoro aHaauzaTopa u
HMOHCEJIEKTUBHOTO aHAIN3ATOPA 3JIEKTPOJIUTOB. [[J1s1
OILIEHKH KOCTHOMOB3TOBOTO KPOBETBODEHUS HCIIOJIb-
30BaJICSI METOJ| TOZCUETAa MUEIOKAPUOIUTOB U3
O6enpenHoi koctu. [Toueunslii MeTaboIN3M y KPBIC
aHAJIM3UPOBAJICA II0 MOKA3ATeJIAM CyTOUHOTO JIHY-
pe3sa, coziep:KaHusI TJII0KO3bI, GHINPyOHA, KETOHOB,
VZIeJIbBHOU TJIOTHOCTH, CKPBITOH KPOBH, OeJiKa, ypo-
OWJIMHOTE€Ha, HUTPHUTOB, JIEHKOIIUTOB, a TaKKe
ypoBHIO pH MOYH C UCIOJIb30BAHHEM aBTOMATHYe-
CKOTO aHAJIM3aTOpPa MOUYH U TECT-TIOJIOCOK. BomHyIo
HAarpy3Ky OCYIIECTBJISUTM IIyTEM BHYTPUIKEIY/I0U-
HOTO BBeZIEHUs IUCTUUIMPOBAHHOHN BOJIBI, PACCUH-
TAHHOU KaK 2% OT MacChI TeJIa JKUBOTHBIX.

OyHKIIMOHAJIPHOE HCCJIE/IOBAHUE CEP/IEYHO-
COCYIUCTOH CUCTEMBI KPBIC IPOBOJIUIIOCH 32 JIEHD /IO
IUIAHOBOW 3BTAHA3UU B KaKJIOH U3 DKCIIEPUMEH-

changes in activity, excitability, gait and other visible
signs.

To analyze laboratory parameters and before
euthanasia (before the goth, 180th, 210th day of the
experiment), the animals were not fed overnight.
Body temperature was measured rectally the day
before euthanasia using an electronic thermometer.
Lab tests were performed in several stages: for rats,
on the goth, 180oth, and 210th day; for rabbits, on the
goth and 18oth day. Blood samples in rats was drawn
from the tail vein, and in rabbits, through the mar-
ginal auricular vein using 0.2 ml micro cuvettes for a
Mythic 18 Vet hematological analyzer, and biochemi-
cal analyzer, and ion selective-based electrolyte ana-
lyzer. To assess bone marrow hematopoiesis, the
method of counting myelokaryocytes from the femo-
ral bone was used. Renal metabolism in rats was
assessed by the indicators of 24-hour diuresis, glu-
cose, bilirubin, ketones, specific gravity, occult blood,
protein, urobilinogen, nitrites, leukocytes, as well as
urine pH values using an automated urine analyzer
and test strips. The water load was performed by
intragastric administration of distilled water calcu-
lated as 2% of the body weight of the animals.

A functional study of the cardiovascular system
of rats was performed one day before the planned
euthanasia in each experimental group. Electrocar-
diograms (ECG) were recorded on a Poly-Spectrum-
8/V device using the standard lead-II at an amplifi-
cation of 1 mV = 20 mm, and a recording speed of
50 mm/s. Data was processed in Poly-Spectrum pro-
gram.

The effects on the central nervous system (CNS)
of rats were studied by observing their behavior in
the open field test.

Pathomorphology and histology. Immediately
after the autopsy, the organs were taken for further
study. The tissues were fixed, dehydrated, impreg-
nated with paraffin and embedded in paraffin blocks.
Using a microtome, serial thin sections of tissues
with a thickness no more than 5 pm were made which
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TJIBHBIX TPyHI. IJeKTpokapauorpaMmer (KT
3allUCHIBAJINCh C IOMOIIbI0 ycTpoiicrBa «Ilosm-
CnekTp-8/B» BO BTOpOM CTaHAZJapTHOM OTBEJIEHUU
IIPH YCWJIEHWH 1 MB = 20 MM W CKOPOCTH 3alucH
50 MM/c. O6paboTKa TaHHBIX BBINOJHSIACH B IIPO-
rpamme «Ilonu-Crexrp».

VisydyeHre BIIMAHHA HA IIEHTPATIBHYIO HEPBHYIO
cucremy (ITHC) xpbIc IpOBOAMIIOCH IIyTeM HaOJTIO-
JIeHUsA 3a WX IOBEJIEHHEM B 3KCIIEPUMEHTATbHOU
YCTaHOBKE, U3BECTHOH KaK «OTKPBITOE IIOJIE».

[Tatomopdosnorus u rucronorus. Hemnocpen-
CTBEHHO IIOCJIe BCKDBITUA 3a0Upajy OpraHbl I
JlaJbHEHIIero uccyieoBalma. TkaHN GUKCHPOBAIIH,
JeTH/IPATUPOBAJIY, IPONUTHIBAIN HapapuHOM U
BCcTpauBaIM B napaduHOBble 6si0kH. C IOMOIIBIO
MHKDPOTOMa FOTOBIJIM CEPUIHBIE TOHKHE CPE3bI TKa-
HEW TOJIIIIMHOU He 0oJiee 5 MKM, KOTOpbIE 3aTeM
OKpaIlIMBaIN FeMaTOKCUJIMHOM U 03MHOM. AHAJIN3
U OIleHKa MOP(OJIOTHYECKOTO COCTOSHHA TKaHEH
IIPOBOJIWJIUCH C MCIIOJIb30BAHUEM CBETOBON MUKPO-
CKOIIMH, YTO TO3BOJISJIO JETaJIbHO H3YUYUTH CTPYK-
TYpHbIE U3MeHEHU B 00pasax.

PE3YJIBTATDBI 1 OBCY KAEHUE

B uccienoBaHuy Ha KpbIcax, OIEHUBABIIIEM XPO-
HHUYeckylo TokcuyHocTh JIII MOH-A1  (musaitn
HCCIeIOBaHUA CM. B Tabj. 1), He HaOJII0IaI0Ch
JIeTJIbHBIX KCXO/I0B B TeUeHHe BCero Iepuoja
TeCTUPOBaHUsA. KUBOTHBIE JEMOHCTPUPOBATIU CTa-
OMJIBHOE COCTOSIHHE 37I0POBbs, 6€3 BUAUMbBIX U3Me-
HeHUH B alllleTHTe, BHEITHEM BUJle U ITOBEIEHUMU.
PerysisipHble U3MepeHUsT Macchl Tesa, a TAKXKe aHa-
JIN3BI COCTOSTHHS KPOBU U JIPYTHE OHOXUMUYECKHE
[I0OKa3aTejid He BBIABUIN 3HAUNUTEIBHBIX OTIMUMUH
MEX/y SKCIIEPUMEHTATBHBIMA W KOHTPOJIbHBIMH
rpynnamMu. JTo YKa3bIBaeT Ha OTCYTCTBUE CEPbE3HOM
TOKCUYHOCTU IIpellapata B TedeHUe JJIUTEHHOTO
BPEMEHH ero IpUMeHeHHUsI.

B mpoBemeHHOM MaTOMOPGOJIOTHIECKOM aHAa-
JIM3e B paMKax HCele/IOBaHUA XPOHUYECKOH TOKCHY-
Hoctu mpenapata JIIT M®H-A1 Ha kpbicax He 0OHA-
PY’KEHO aHOMAJIMH, KOTOPbIE MOTJIU ObI YKa3bIBaTh
Ha HeraTHBHOe BO3/ielicTBUe BellecTBa. [leTabHBIH
OCMOTP BKJIIOUQJI OII€HKY BHEIIHErO COCTOSHUS
JKUBOTHBIX, YEPEITHOW, TPY/THOU, OPIOIITHON U Ta30-
BOM TIOJIOCTEH, a TaKKe CKEeJIETHO-MbBIIIEUHOH
cucreMbl. VceenoBanus IpoBOAMINCH HA 90, 180 U
210-H JIeHb IIOC/Ie Havyasla IpUMeHEHUs Ipenapara.
Pe3ysbTaThl MOATBEPAWIN XOPOIIYIO II€PEHOCHU-
moctb JIIT UDH-A1 1 OTCYyTCTBHE XPOHUUECKOU TOK-
CHUYHOCTH, YTO JIeJIAeT ero MOTeHIINaIbHO Oe3ormac-
HBIM JIJIS1 JUIUTEJIBHOTO UCIIOIb30BaHMS.

B3BemBaHre OCHOBHBIX BHYTPEHHHUX OPTaHOB
IIpU BCKPBITUH BBISBWIO JIOCTOBEPHOE CHIDKEHHE

were then stained with hematoxylin and eosin. The
analysis and assessment of the tissue morphology
state were carried out using light microscopy, which
allowed to study in detail the structural changes in
the samples.

RESULTS AND DISCUSSION

In a rat study evaluating the chronic toxicity of
the IFN-A1-based drug (the study design, Table 1), no
fatal outcomes were observed during the entire
experiment. The animals showed a stable state of
health, without visible changes in an appetite,
appearance, and behavior. Regular measurements of
body weight, as well as hematological and biochem-
istry tests did not reveal significant differences
between the experimental and control groups. This
indicates the absence of serious toxicity of the drug
over a long term of its use.

During the pathomorphological examination as
part of the study of the chronic toxicity of the IFN-A1-
based drug, no abnormalities were found in rats that
could indicate an adverse effect of the substance. The
detailed examination included the assessment of
appearance of the animals, state of cranial, thoracic,
abdominal and pelvic cavities, as well as the muscu-
loskeletal system. The studies were conducted on the
goth, 18oth and 210th day after the start of the drug
administration. The results confirmed good tolera-
bility of the drug and the absence of chronic toxicity,
making it potentially safe for long-term use.

Weighing of the vital internal organs at autopsy
revealed a significant decrease in the mass and mass
coefficient of the thymus and spleen in male rats
received the drug at a dose of 26.0 pg/kg after
180 days of his administration compared with the
corresponding control. In females of this series, the
spleen mass and spleen mass coefficient as well as
the thymus mass coefficient were also significantly
reduced. In addition, the spleen mass coefficient was
lower in females in the group of animals that received
the drug at a dose of 13.0 ug/kg. 30 days after with-
drawal of the drug, the mass and mass coefficient of
the thymus and spleen returned to the reference val-
ues in all groups where abnormalities were observed.
The values of the mass and mass coefficient of the
other organs did not differ from the control.

The microscopic examination of the internal
organs of rats that received the highest dose of the
IFN-A1-based drug (26.0 ug/kg) for 180 days revealed
specific changes in the thymus and spleen. In the
thymus, there was a decrease in the number of cells
in the cortical and medullary regions, the appear-
ance of Hassall’s corpuscles with signs of keratiniza-
tion and foci of sclerosis. The spleen showed a
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Macchl ¥ KO3 GUITMEHTA MACCH TUMYCA U CEJIE3EHKHU
y caMIIOB KpBIC, IOJIy4aBIIMX IIpernapaTr B JI03€e
26.0 MKr/Kr, uepe3 180 gueii BBenenus JIIT NOH-
A1, IO CPAaBHEHUIO C COOTBETCTBYIOIUM KOHTPOJIEM.
Y caMOK B 3TOH CEpUU HUCCIENOBAHUA TaK:Ke ObLIU
JIOCTOBEPHO CHHKEHBI Macca cesie3eHKU U Koapdu-
LIUEHT Macchl cesjie3eHKH, a TakkKe KO3 UIUeHT
Maccel Tumyca. Kpome Toro, y caMok GBI CHIKEH
K03(hGUITIEHT MacChl CeJe3€eHKU B TPYIIE KUBOT-
HBIX, MOJIyYaBIIUX Ipernapar B /103e 13.0 MKI/KT.
Uepes 30 AHeH Iocjie OTMEHBI Iperapara Macca U
k03(hGUITIEHT MacChl TUMYyCA U CeJe3eHKH HOpMa-
JIN30BAINICh BO BCEX TPYIIAX, TAe HaOIIO[INChH
OTKJIOHEHUs. 3HaueHUs Macchl u KoadduimeHra
MAacChl OCTAJIbHBIX OPTaHOB HE OTIUYAJINCH OT KOH-
TPOJIA.

MHUKpPOCKOITMYECKOE HUCCIEI0BAHIE BHYTPEHHUX
OPTaHOB KPBIC, MOJIBEPTIINXCA JJIUTEILHOMY BO3-
JEUCTBUI0O MaKCUMaJIbHOH pmo3el JIII HMOH-A1
(26.0 MKr/XT) Ha TPOTsKEHUU 180 JHEH, BHISBUIIO
crienuduyecKre U3MEHEHHUA B TUMYCE U Cele3eHKeE.
B TuMyce HaAG6JII0/1AJIOCH YMEHBIEHNE KOJIUYECTBA
KJIETOK B KOPKOBOW M MOBTOBOU 30HaX, MOSBJIEHHE
TUMUYECKUX TeJIell ¢ MPU3HAKaMU OpPOTOBEHUS U
ouaroB ckjeposa. Cesje3eHKa JeMOHCTpHpOBaIa
yMeHblIIeHHUe Pa3MepoB JTUM@POUTHBIX (HOIJIINKYJIIOB,
0COOEHHO B MAHTHIHOM 30HE, M CHIXKEHHE O0Iel
KJIETOYHOCTU. B TO Bpemsa Kak Jipyrue OpraHbl,
BKJIIOYAs TOJIOBHOM MO3T, Cepjille, JIETKUE, IeYeHb
U JIp., He TTOKa3aIu MOP(QOIOTMUeCcKUX N3MeHeHU .
IIpu sTOM aHANIU3 MapaMeTPOB TUMYCA U CeJIe3eHKU
V KpBbIC, TTOJIy4YaBIIUX 60s1ee HU3Kyo o3y JIIT UOH-
A1 (13.0 MKT/KT), He BBISIBIJI aHAJIOTHYHBIX TATOJIO-
rUYecKuX U3MeHeHUU. JTO yKa3blBaeT HA BO3MOK-
HOCTH 3aBHCHUMOCTH TOKCHYECKOTO BO3ZENUCTBUA OT
J103BI TipenapaTa. Yepes 30 aHel nocyie orMeHbl JITT
NOH-A1 macca 1 k03DHUITMEHT Macchl TUMyca U
ceJIe3eHKU KPBIC, IOJIyIaBIINX MaKCUMAJIBHYIO 103y
JITT U®H-A1, BO3BpaIaInuch K HOPMaJIbHBIM 3Haue-
HUAM U He OTJIMYINCH OT COOTBETCTBYIOIIETO KOH-
Tposisi. BeposaTHee Bcero, B JAaHHOM CJIydae HMeeT
MeCTO peanmu3anus kjacc-cuernuduueckux sddex-
TOB OT BBezenus JIIT MPH-A1, a uMeHHO mojasJie-
HUe aKTHBHOCTHU ITUTOIIA3MaTUIECKOHN IPOTENHKH-
Ha3bl U aJIeHUJIATIINKIIA3hbI.

B mccsiefoBaHMM Ha KPOJIMKAX, OIeHUBABIIEM
XpOHUYECKYI0 TokcuuHocTh JIII MOH-A1 (muzaiiu
HCC/IeIOBaHUsA CM. B Tabil. 2), He ObLJIO OTMEYEHO
rubesiu JKUBOTHBIX, a TAKXKE U3MEHEHUs UX 00IIero
COCTOSTHUSI U Pa3jIUYUi B MOTPEOJIEHUH KOopMa W
Bozibl. Kak u y KpbIc, y KPOJIUKOB MOKA3aTeH MpH-
pocra Macchl Teja, IOKazaTesau Iepudepudeckoun
KPOBU U COCTOSIHHS KOCTHOTO MO3Ta, OHOXUMUYe-
CKHe TI0Ka3aTeu ChIBOPOTKU KPOBH KaK y CaMIIOB,

decrease in the size of lymphoid follicles, especially
in the mantle zone, and total cellularity decrease;
while other organs, including the brain, heart, lungs,
liver, etc., did not show morphological changes. At
the same time, the analysis of the thymus and spleen
parameters in rats receiving a lower dose of the IFN-
A1-based drug (13.0 pg/kg) did not reveal similar
pathological changes. This indicates the possibility
of dependence of toxic effects on the dose of the drug.
30 days after withdrawal of the IFN-A1-based drug,
the mass and mass coefficient of the thymus and
spleen of rats that received the highest dose of the
drug, returned to the reference values and did not
differ from the corresponding control. Most likely, in
this case, there is a realization of class-specific effects
caused by the administration of the IFN-A1-based
drug, namely, inhibition of activity of cytoplasmic
protein kinase and adenylate cyclase.

In a rabbit study evaluating the chronic toxicity
of the IFN-A1-based drug (the study design, Table 2),
no deaths of animals were observed, as well as
changes in their performance status and differences
in food and water consumption. As in rats, in rabbits,
body weight gain, peripheral blood and bone marrow
parameters, and biochemical blood serum values did
not differ significantly in both males and females in
the experimental and control groups throughout the
study.

A pathomorphological examination of the chronic
toxicity of the IFN-A1-based drug, administered
intragastrically to rabbits during 180 days every sin-
gle day, confirmed the absence of macro- and micro-
scopic abnormalities in the organs. Throughout the
experiment, animals, including that received the
highest dose (13.0 ug/kg), did not show changes in
such vital organs as the brain, heart, lungs, liver and
others, which shows the absence of negative effects
of the drug on the health and state of rabbit tissues.

In the course of the pathomorphological exami-
nation following long-term administration of the
IFN-A-1-based drug, the vital parenchymal organs of
rabbits were weighed to assess their mass and calcu-
late the organ mass coefficient. The analysis of data
on organ mass and mass coefficients did not reveal
statistically significant differences between rabbits in
the control and experimental groups. These results
show that the IFN-A1-based drug does not cause local
irritation and does not affect the morphological state
of the studied organs, confirming its potential safety
for long-term use.

CONCLUSION

The performed study allows us to draw the fol-
lowing conclusions:
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TaK U y CAMOK B DKCIIEPUMEHTAIBHBIX U KOHTPOJIb-
HOM TpyIlax Ha IPOTSKEHUH BCETO HCCJIEIOBAaHUS
CYIIECTBEHHO He OTJINYaJIUCh.

[TaTtomopdosoruyeckoe HcCCie/IOBAaHNE XPOHU-
yeckoi TokcuuHoctu JIIT NOH-A1, npoBesieHHOE B
TeueHrne 180 mAHEU eKeJHEBHOTO BHYTPUIKEIYI0Y-
HOTO BBEJIEHUS KPOJIMKAM, IIOJITBEPAUIIO OTCYT-
CTBHE MaKpO- U MHUKPOCKOIHUUYECKHX ITAaTOJIOTHU B
opraHax. Ha TpOTs»KeHUHW BCETO SKCIEPUMEHTa Y
’KUBOTHBIX, IOJIYYaBIIUX IIpemnapar, BKJIOUas TeX,
KTO TIOJIyYasIl MAaKCUMAaJIbHYIO /103y (13.0 MKT/KT), He
HaOJII0IATI0OCh U3MEHEHUUW B TAaKUX KPUTHYECKHX
Ba>KHBIX OpPTaHax, KaK MO3T, cep/Ille, Jerkue, IeuyeHb
U IPYTHE, YTO CBU/IETETHCTBYET 00 OTCYTCTBUY Hera-
TUBHOTO BO3JIEMCTBUA JIeKapCTBA Ha 3/I0POBbe U
COCTOSTHUE TKAHEH KPOJIUKOB.

B xozne natoMopdOIOTUYIECKOTO aHAIU3a IIOCTe
qiurenbHoro Beemenws JIII MOH-A1 mpoBomuin
B3BeIIBaHNE BAXKHBIX NTAPEHXNMATO3HBIX OPTraHOB
KPOJIMKOB JUIsI OIEHKH WX MAacChl U pacuera Koag-
¢urmuenTa maccel opraHoB. V3ydeHne JaHHBIX IO
Macce OpraHoB U Koa(duiiueHTamMm Macchl He BbIf-
BUJIO CTATHCTUYECKH B3HAYUMBIX OTJIMYHUH MEXKIY
KPOJIMKAaMH KOHTPOJIBHOU U SKCIIEPUMEHTATBHBIX
rpyni. OTU Pe3yJIbTaThl CBUETEJILCTBYIOT O TOM,
yro JITT U®H-A1 He OKa3bIBa€T MECTHOPA3IPAXKAIO-
1ero JefCTBUA U He BauAEeT Ha MOPGOJIOTUIECKOe
COCTOSIHME M3y4YaeMbIX OPraHoB, MOJATBEpK/Aas ero
MOTEHITUAJIbHYI0 0€30MaCHOCTb JIJIsl JOJITOCPOYHOTO
MIPUMEHEHUST.

SAKJIIOYEHUWE

IIpoBesieHHOE HCCIeIOBaHNE II03BOJIAET CeIaTh
CJIeZIyIOIHe BBIBOJBI:

1. [liutesnibHOE BHYTPUKeJIyI0UHOE IPUMeHeHNe
JIIT U®H-A1 He NPUBOAUT K CEPHE3HBIM H3MEHe-
HUAM B37I0POBbSl JKUBOTHBIX. KpBICBI U KPOJIUKU
MOJIyJaJTu JI03bl 2.6, 13.0 U 26.0 MKI/KT U 2.6 U
13.0 MKI/KI' COOTBETCTBEHHO ¥ COXPAHSIN CTAOUIIb-
HOe COCTOSIHHWE 3J/I0pOBbs 0e3 W3MeHEeHUH MacCh
TeJia Wiu ee npupocta. OTCyTCTBUE CIydaeB CMEPTH
JKMBOTHBIX CBUJIETEJILCTBYET O 0E30IacCHOCTH IIpe-
mnapara.

2. TIpodwns 6Gesomacuoctu JIII UPH-A1 mox-
TBePKAAaeTcsA OTCYTCTBUEM ero BJIUAHUA Ha (PyHK-
[IU1 KPOBETBOPEHMU s, IeUeHb, CEPJIEYHO-COCYAUCTYIO
U HEPBHYIO CHCTEMBI, YTO JIOKa3aHO HCCJIeJOBAaHU-
sAIMU KaK y KpbIC, TaK U Y KpoJIMKOB. Kpome Toro, He
OoOHApY>KeHO BO3ZEHCTBUA HAa (QYHKIMOHATIBHOE
COCTOsIHHE II0YEeK Y KPBIC.

3. Mopdornornyeckne aHaju3bl TOJOBHOTO
MO3ra, CepAIa, JIETKUX, IeYeHU, MOYeK U JIPYyTUx
’KM3HEHHO BA)KHBIX OPraHOB U CHUCTEM He BBIABUJIN
HUKAaKUX OTKJIOHEHUI OT HOPMBI, UYTO YKa3bIBaeT Ha

1. Long-term intragastric administration of the
IFN-A-based drug does not lead to significant changes
in animal health. Rats and rabbits that received
doses of 2.6, 13.0 and 26.0 pg/kg and 2.6 and
13.0 pug/kg, respectively, had a stable state of health
without changes in body weight or its gain. The
absence of fatal outcomes indicates the safety of the
drug.

2. The safety profile of the IFN-A1-based drug is
confirmed by the absence of its effect on the func-
tions of hematopoiesis, the liver, cardiovascular and
nervous systems, which has been proven by studies
in both rats and rabbits. In addition, no effect on the
functional state of the kidneys in rats was found.

3. Morphological analyses of the brain, heart,
lungs, liver, kidneys and other vital organs and sys-
tems did not reveal any abnormalities, which indi-
cates the absence of negative effects of the drug on
the body even at high doses administration.

4. A number of pathological signs have been iden-
tified. Signs of hypoplasia of the thymus and spleen
were revealed (a decrease in mass and mass coeffi-
cient due to decreased cellularity of lymphoid tissue
of the organs). These signs were in rats that received
the IFN-A1-based drug once daily at a highest dose of
26.0 pg/kg for 180 days on the 18oth day of the
experiment. The additional histological examination
of the lymphoid organs of rats that received the drug
at a dose of 13.0 pg/kg did not reveal such changes.
There were no similar changes in rabbits either.
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OTCYTCTBHE JIECTPYKTUBHOTO BO3/IEUCTBUSA IIpera-
para Ha OPraHU3M JIa’Ke [P BHICOKHX JI03aX.

4. YCcTaHOBJIEHO HEKOTOPOE KOJIMYECTBO aTOJI0-
TUYECKUX MPU3HAKOB. BhIsABIIEHBI IPU3HAKHU THITO-
IUTA3UH TUMYyCa W ceJie3eHKU (CHUKEHUE Macchl U
Koa3(puIeHTa Macchbl 3a CUET YMEHbIIEHHUA KJe-
TOYHOCTH JIMM(MOUHON TKAaHU OPTaHOB). DTH MPU-
3HaKW HaOI0JAIUCh y Kpbic, mnosydaBmmx JITT
NOH-A1 OAHOKPATHO €KETHEBHO B MaKCHMAaJIbHOU
Jlose 26.0 MKT/KT B TeueHue 180 aHel Ha 180-1 JieHb
MPOBEJIEHUsI  HKCIIEpUMeHTa. J[OMOJTHUTEThbHOE
THUCTOJIOTUYECKOE  HKCCJIeIOBaHUE  JIUMQOUTHBIX
OpPraHOB KpBbIC, IOJIyYaBIIHUX IpermapaT B JI03€
13.0 MKTI/KI, He BBISIBHJIO MOJO0OHBIX M3MEHEHUU.
Y KpOJWKOB TOMOOHBIX W3MEHEHHU TakKKe He
Ha0JTI0IAI0Ch.
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