Basel, 28 July 2021

To Whom It May Concern

Subject: Evrysdi® (risdiplam), powder for oral solution

We, F. Hoffmann-La Roche Ltd, Grenzacherstrasse 124, CH-4070 Basel, Switzerland, hereby kindly ask
you to take for expert evaluation the Reports on nonclinical trials and the Reports on clinical trials for the
drug product Evrysdi’ (risdiplam), powder for oral solution, submitted for state registration according to
the Order of the Ministry of Health of Ukraine of 27 June, 2019 No. 1528

Also, we F. Hoffmann-La Roche Ltd, Switzerland give you permission to publish the Reports on
nonclinical trials and the Reports on clinical trials on the official site of the Ministry of Health of Ukraine

Yours sincerely,

F. Hoffmann-La Roche Ltd
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International Regulatory
Basel, Switzerland
Leyla Lister

F. Hoffmann-La Roche Ltd. Pharmaceuticals Division
Grenzacherstrasse 124
CH-4070 Basel
Switzerland
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International Regulatory
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Erika Eckel
PDRAR Sarah Mattheis
Drug Regulatory Affairs Tel. +41 61 68 72468
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Beim 3anikasiennm ocobam

Tema: Espicai (pucanmiam), nopomoxk a1s opaasHoro PO34HHY

Mu, ®.Xodpdpmann-JIa Pour JIta, I'pensaxepurrpacce 124, CH-4070 bazens, [lseiinapis, mum
npocuMo Bac mpHiHATH HA eKcHepTH3y 3BiTH IIpO MOKJIHIYHI MOCTiKEHHS Ta 3BiTH po
KIHIYHI BUNPOOYBAHHS I JIKApCBKOTO 3acoGy Eppicni (pucamiuiam), mopomox s
OPaJILHOTO PO3THHY, IIO/IAHOTO HA JEPKABHY PEECTpalilo, BiAMOBIAHO 10 Hakasy MinicTepersa
OXOpPOHH 3710poB’st Ykpainu Ne 1528 Bix 27 uepsms 2019 p.

Takox mu, ®.Xoppmann-Jls Pom JItx, [Hseiinapis, Hamaemo 103Bin Ha myGiKalito 3BiTIB npo
NOKIIHIYHI JIOCT/UKEHHs Ta 3BITIB Npo KiIiHiumi BHOpOOGYBaHHA Ha otimiiiHoMy caiiTi
MinicTepcTBa 0XOpOHH 3/10poB’st YKpalum.

3 1oBaroxo,

©.Xopdmans-JIg Porr JIty

[migmmuc] [mmimrmac]

@ . Xodppmann-JIa Pomr Jity @ . XodPpmann-JIs Pom Jitn
MikHapoaHe HOPMATHBHO-IIPABOBE Mixmapo/iHe HOpMATHBHO-TIPaBOBE
PEryJIIoBaHHA PEeryIoBaHHs
bazens, IlIBeiinapis bazens, IlIBeiinapis
Jletina Jlimmep Epika Exenp
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®.Xodppmanu-JIu Pow JIta  [lizposnin nikapeeknx 3acoGie  PDRAR Capa Metsioc
I'pensaxepmtpacce 124 HopmatieHo-npasose Ten. +41 61 68 72468
CH-4070 Basenn PEryIIOBAHHA JTIKapChKHX nowrra: sarah.mattheis@roche.com
Iseiinapis 3aco0iB

Bynisng 686. 3-it nosepx



To Whom It May Concern,

State Expert Center of the
Ministry of Health of Ukraine

10, Smolenskaya Str., Kyiv, 03057,
Ukraine

Basel, 10 March 2021

006003

Evrysdi® (risdiplam) 60mg, powder for oral solution 0.75 mg/ml: $G41616 NatHis-SMA study

We, F. Hoffmann-La Roche, Ltd., Grenzacherstrasse 124, CH-4070 Basel, Switzerland, hereby
inform that we have the rights to use but not to publish the data of the observational prospective
study SG41616 NatHis-SMA (Secondary data use analysis of the 2-years natural history data
from patients with Type 2 and 3 spinal muscular atrophy) which final Clinical Study Report is
included in the dossier submitted to the Ministry of Health of Ukraine for the registration of
Evrysdi” (risdiplam) 60mg, powder for oral solution 0.75 mg/ml,

Consequently, this study data was excluded from the set of summary reports provided as
requested by the Ministry of Health of Ukraine to complement the current application and to be
posted on the Ministry if Health of Ukraine website.

Yours sincerely,

F. Hoffmann - La Roche Ltd

F. Hoffm@ann-La Roche Ltd
International Regulatory
Basel, Switzerland
Leyla Lister

F. Hoffmann-La Roche Ltd Pharma Development
CH-4070 Basel
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F. Hoffmann-La Roche Ltd
International Regulatory
Basel, Switzerland
Catalina Rojas

PDRAR Tel:  +4179 770 8703
Drug Regulatory Affairs e-mail: Brigitte.schott@roche.com
Building 686
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[3o6paxenns sorotuity: Pomr]

Bceim 3amikaBiaenum ocobam

JepxaBunii ekcriepTHMii eHTp
Minicrepersa oxopoHu 310pos’ss Ykpainn
ByJ. CMoJieHcebKka, 10, Kuie, 03057,
Ykpaina

bazens, 10 Gepesns 2021 p.

Egpicai (puciumiam) 60 Mr, mopoimok mis opanbHoro posuuny 0,75 Mr/MII A0CTiTKeHHs
SG41616 NatHis-SMA

Mu, ®.Xopdpmann-JIa Pomr JIta, Ipensaxepmrrpacce 124, CH-4070 Bazens, [IIBeftuiapis, mum
MOBIMOMIIIEMO, 1IN0 MH MAaeMO IIPaBO BHKOPHCTOBYBaTH, ale He muyGiikysatH jami
CIIOCTEPEIKHOTO NPOCHEKTHBHOTO xociiukens SG41616 NatHis-SMA (sropunnmit ananiz 3
BHKOPHCTAHHAM JaHuX Iepeliry 3axBOPIOBaHHA 3a 2 POKM BiJl Nali€HTIB i3 CHIHAIBHOK
M’5130B010 aTpodiero Tumy 2 Ta 3), AT SKOrO OCTATOMHMI 3BIT IPO KIHIYHE AOCIIDKEHHS
BKIIOYEHHIT Y JIOChE, MofaHe 10 MiHicTepcTBa 0XOPOHH 370poB’s YKpainu mis peectparii JI3
Espicai (pucaunnam) 60 Mr, HOpOIIoK Jyist opasbHOro po3uuny 0,75 Mr/mi.

Bixnosinuo, nani mporo nociimkenHs Oyiu BUKIIOYEH] 3 HAOOPY y3araabHeHHX 3BiTiB, HATAHHX

Ha BUMOry MiHicTepcTBa OXOpOHH 3[0poB’s YKpaiHH UIS JOIIOBHEHHsS aHOi 3asBKM Ta
po3milenHs ix Ha Be6-caiiti MinicTepeTBa 0XOpoHH 3/10poB’s YKpaiHH.

3 moBaroro,

@ . Xobdmann-JIs Porr JITy

[migmuc] [migmmuc)
@ . Xodpdmann-JIs Pour JItg @ . Xodpdmann-JIs Pom Jita
MizkHapoaHe HOPMATHBHO-IIPABOBE MixxHapoie HOpMaTHBHO-NPABOBE
peryJroBaHHA PEryIIOBaHHs
bazens, [11Beitmapis baseuns, [1IBelinapis
Jleitna Jlimep Karanina Poiisc
®.Xodpdmanu-JIn Pom JItn  Papmanestiuna pospobka PDRAR Ten. +41 79 770 8703
CH-4070 Basens HopmatueHo-npasose nowrra: Brigitte.schott@roche.com
PEryNiOBAHHA JIKAPCHKHX
' 3aco0in
: 7 bynisns 686
& /_ Va7 & {’ J
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To Whom It May Concern

27 May 2020

International Regulatory Manager
Signature authorization

We, F. Hoffmann-La Roche Ltd, CH-4070 Basel, Switzerland, herewith confirm that International
Regulatory Managers within the International Regulatory Team have delegated signing authority
and are allowed to sign documents pertaining to their specific duties.

Sincerely,

F. Hoffmann-La Roche Ltd

L

Leyla Lister Catalina Rojas
Head International Regulatory Team Lead International Regulatory
F. Hoffmann-La Roche Ltd Pharma Development PDRAR
CH-4070 Basel Drug Regulatory Affairs Internet: catalina.rojas@roche.com

Building 686
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Non-Clinical Study Reports

1. Name of the medicinal product
(number of registration certificate, if
available):

EVRYSDI®

1) type of the medicinal product, by
which registration was conducted or
planned

Medicinal product with complete dossier (stand-alone dossier).
Other medicinal product. New active substance (AS). Original
(innovative) medicinal product (the molecule is not presented on the
Ukrainian market) for treatment of rare disease according item 10
(sub-item 10.1) of section V of the Procedure of Order of the Ministry
of Health of Ukraine dated 23.07. 2015 Ne 460.

2) Trials conducted

I yes O no If not, substantiate

2. Pharmacology:

1) primary pharmacodynamics

The ability of risdiplam to modify the alternative splicing of the
SMN2 pre-mRNA towards exon 7 inclusion and to subsequently
increase survival of motor neuron (SMN) protein levels was
investigated in vitro, ex vivo and in mouse models in vivo. The effect
of risdiplam treatment in terms of rescuing spinal muscular atrophy
(SMA)-like phenotypes has been demonstrated in two different mice
models.

In Vitro and Ex Vivo Activity

Effect on SMN2 Exon 7 Inclusion

The effect of risdiplam on SMN2 transcript splicing to enhance
exon 7 inclusion was validated in Type 1 SMA patient-derived
fibroblasts in vitro and in blood cells from healthy volunteers ex vivo.
In patient-derived fibroblasts, risdiplam showed strong efficacy to
increase SMN2 transcript exon 7 inclusion (SMN full length [FL]
transcript) with a 50% effective concentration (ECso) of 29+7 nM
(mean+SEM) and to decrease the levels of the truncated SMN2
transcript (lacking exon 7; SMNA7) with an ICso of 12+1 nM
(mean+SEM). This effect saturated (>90%) at 121 nM of risdiplam.
In human blood cells ex vivo, risdiplam caused a dose-dependent
increase of FL SMN2 transcripts with an ECso of 7519 nM (100% at
2 pM) and decrease of SMNA7 transcripts with an ICso of 60+8 nM
(minimum of 2% at 3 pM).

Similar results for risdiplam were obtained in a repeated experiment
(ECso of 24 nM for the inclusion of exon 7 into the SMN2 transcript).

Effect on SMN Protein Levels

The effect of risdiplam on SMN protein levels was assessed in
cultured Type 1 SMA patient-derived fibroblasts and in motor neuron
cultures obtained from Type 1 SMA patient induced pluripotent stem
cells (iPSCs). Risdiplam increased SMN protein levels with an ECso
of 12+3 nM in fibroblasts and with an ECso of 1824114 nM in motor
neuron cell cultures. The maximum SMN protein level increase of
about two-fold was comparable in all tested cell types.
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To evaluate the effect of risdiplam on SMNA7 mice, groups
of SMNA7 mice were dosed with either vehicle or risdiplam
from PND3 until the study end at PND220.

HET mice, which carry a single copy of the mouse Smnl
allele and do not show any SMA-related phenotypes, served as
positive controls. Mice were dosed from PND3 to PND23 once
a day by IP injection and from PND24 onwards by oral gavage.
Risdiplam-dosed SMNA7 mice were assessed for survival,
body weight, distal tissue necrosis, effects on the
neuromuscular circuitry and muscle performance (righting
reflex).

Animal Survival

Risdiplam treatment significantly prolonged animal survival
at all doses as compared to vehicle-treated animals in the long-
term study. A statistically significant prolongation of median
survival time (MST) was already observed in the low dose
group (26 days versus 10.5 days in the vehicle-treated group).
The effect of risdiplam on MST prolongation increased with the
dose applied, with the highest dose group showing a substantial
increase of survival over vehicle-treated mice with an MST of
over 6 months.

Body Weight

Risdiplam treatment resulted in a 67%, 82% and 91%
improvement in body weight gain at PND 140 for mid, mid/high
and high dose groups as compared to heterozygous controls.

Animals in the low dose group showed only slight recovery
compared with vehicle-dosed SMNA7 mice. No statistically
significant difference between the highest dose group and HET
controls was observed for maximal body weight, day of
reaching the maximal body weight and the area under the body
weight-time curve from PND3 to PND220. The improvement
of body weight gain was dose-dependent.

Neuromuscular Circuitry ‘

Vehicle-treated SMNA7 mice showed a significant loss of
vesicular glutamate transporter 1 (vGluT1) proprioceptive
motor neuron inputs in lumbar section 3-5 (L3-5), loss of
lumbar section 4 (L4) motor neurons, neuromuscular junction
(NMJ) denervation in longissimus muscle, and muscle atrophy
of extensor digitorum longus (EDL). Risdiplam treatment
rescued these observed phenotypes in SMNA7 mice. The
improvement was dose-dependent and maximum efficacy was
achieved at mid-dose level. The number of vGluT1 boutons in
L3-5 and the number of L4 spinal nerve ventral root axons in
mid, mid-high and- high dose groups only slightly, yet
statistically significantly differed from those in HET controls.
The longissimus muscle showed significant denervation at
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Type 1 SMA patient-derived fibroblasts. In this study, the focus
was on identifying potential secondary effects of risdiplam due
to changing in splicing of other genes. For this purpose,
fibroblasts from Type I SMA patients were treated with
risdiplam, and an RNA sequencing analysis was performed and
specific algorithms applied to overall assess splicing events in
fibroblasts treated with risdiplam. For each analyzed splice
event, normalized mRNA read counts supporting either variant
were calculated, and the ratios (and log fold changes [AlogFC])
were compared with the corresponding values in control
(DMSO-treated) samples. A value of 0 corresponds to identical
ratios between the two variants in control and treated samples.

Overall Results: risdiplam corrects dysfunctional splicing of
the human SMN2 gene in vitro to quantitatively include exon 7
and create FL mRNA. Apart from SMN2, only very few genes
including FOXM1, STRN3 and SLC25A17 were identified as
being alternatively spliced as well.

To identify secondary pharmacological effects of SMN2
splicing modifier (risdiplam and RO6885247) in selected
Cynomolgus monkey tissues spleen, skin, retina, and
choroid/retinal pigment epithelium (RPE) were analyzed by
RT-qPCR assays specific for four secondary splicing targets
(APLP2, FOXMI, MADD, STRN3). Compound-related
changes in alternative splicing were stronger for risdiplam than
for RO6885247 under the conditions of this study.
Furthermore, splicing analysis with selected marker assays
suggest only minor effects for these markers in monkey retina
and choroid/RPE compared to effects observed in spleen and
skin.

The study with similar design and results was conducted in
rats.

Receptor, Enzyme and Channel Interactions

Risdiplam and its major human metabolite M1 were tested for
off-target activity (including targets considered of importance
for abuse potential) in vitro at a single test concentration of 10
UM in radioligand binding and enzymatic assays looking at 101
different binding sites or enzyme targets (radioligand binding:
69 human and 13 rat sites; 19 human enzymatic sites). In these
studies, both risdiplam and M1 inhibited COX1 and COX?2 by
>84% (ICso ~ 2 uM) and acetylcholinesterase by >77% (ICso ~
0.6 uM for risdiplam, and 2 uM for M1). Risdiplam also
inhibited radioligand binding at histamine H3 and muscarinic
MI receptors with Ki values of 1 and 5.6 uM, respectively.
Risdiplam inhibited the §-opioid receptor by 62% on primary
screening, whilst a follow-up assay identified only 35%
inhibition at 10 pM. This could be due to solubility limitations
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based on protein precipitation extraction, reversed phase
chromatographic separation and mass spectrometric detection
in positive ion selected reaction monitoring mode. Depending
on the study requirements, the methods were exploratory,
qualified or validated according to the current regulatory
guidelines. Validation reports are presented in Module 4.2.2.1.
2) absorption Absorption — Overall Pharmacokinetic Profile

In vitro permeability

Risdiplam and MI are highly permeable molecules.
Permeability of risdiplam and M1 in LLC-PK1 cells is 350
nm/s and 310 nm/s respectively, in MDCKII cells — 318 nm/s
and 522 nm/s respectively. Risdiplam is not a substrate of
human multidrug resistance protein 1 (MDR1) and at most a
weak substrate of human breast cancer resistance protein
(BCRP). M1 is a weak to good substrate of human MDR1 and
a weak substrate of human BCRP.

Single-dose Pharmacokinetics

Risdiplam pharmacokinetics was assessed following IV, oral
(PO) or IP administration in the same species/strain and at
similar age as in toxicology or pharmacology studies (for all
studies in adult animals, males were used, for pups sex was not
determined):

- PND4, PND12, PND21 and adult Wistar rats;

- PND10 wild type or heterozygous FVB mice from the delta7
colony]; '

- adult Dutch Belted rabbits (New Zealand rabbits were used
in reproductive toxicology studies);

- adult Cynomolgus monkeys.

After IV administration, half-life was short, clearance was
low and volume of distribution of risdiplam was moderate in
rats and monkeys. After PO administration, bioavailability was
moderate to high in both species. Half-life was longer and tyax
delayed in young pups (PND4 and PND12 rats) compared to
older rats.

3) distribution In Vitro Plasma Protein Binding and Distribution to Red
Blood Cells

Plasma protein binding of risdiplam and its major metabolite
M1 is moderate (7-11% free fraction) without significant
species differences in adults.

Risdiplam free fraction showed a strong age dependency in
rats with a markedly higher free fraction and a high inter-
individual variability in juvenile rats (up to 90% in PND4 rat
plasma—with high variability-versus 16% in adult). Age
dependency was less pronounced in mice (27% free fraction at
PNDI11 versus 12% in adult) and monkeys (25% free fraction
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monkeys. Drug levels decreased rapidly and in parallel in
plasma and muscle of rats after end of treatment.

Distribution into Other Organs Affected in SMA

In a tissue distribution study in monkeys, risdiplam
concentrations in muscle, brain, heart and larynx were all
comparable to the total plasma concentration with a less than 2
fold difference between the two animals after 7 days of daily
administration. Risdiplam concentrations in bone marrow and
spleen showed a high inter-individual variability and spleen
showed a risdiplam tissue/plasma concentration ratio of >2.
Tissue/plasma ratios were higher for kidney (10), liver and
duodenum (both 33). In two other animals sacrificed 6 weeks
after the last dose, risdiplam concentrations in muscle, brain,
heart, duodenum, spleen, testis and larynx were below 1 ng/g
(below 1 ng/mL for plasma and CSF) and around 4 ng/g in liver
and kidney.

Ocular Distribution

In albino rats, tissue to plasma ratios of risdiplam in the
different ocular substructures were equal or lower than one. In
pigmented rats and monkeys, risdiplam distribution into
melanin-containing parts of the eye (choroid and RPE, iris,
sclera) was significantly higher than in non-pigmented ocular
structures (retina, lens, vitreous body) or the rest of the body
(muscle, brain, CSF), which is in line with the observed
melanin binding in vitro. After treatment-free periods,
risdiplam concentrations were still considerably high in the eye,
especially in melanin-containing parts in both pigmented rats
and monkeys, although they clearly declined from the end of
the treatment, thus indicating a noticeable elimination.

In vivo tissue distribution study (QWBA)

Tissue distribution after single PO (5 mg/kg) and single IV
(2 mg/kg) administration of “C-risdiplam to male albino and
partially pigmented rats was assessed using quantitative whole-
body autoradiography (QWBA). The tissues which showed
highest concentrations over the entire study period (168 h) were
the Steno’s gland, preputial gland, exorbital lachrymal gland,
intraorbital lachrymal gland, adrenal (cortex and medulla),
salivary gland, meibomian gland, bulbo-urethral gland, and
thyroid. Tissues that had little exposure to radioactivity
included the brain (brain:plasma ratio=1), spinal cord, white
fat, fur and lens of the eye. In the pigmented rat, higher levels
of radioactivity were measured in pigmented skin compared to
non-pigmented skin. High levels of radioactivity were
associated with the uveal tract/retina of the eye of the partially
pigmented rat, but were at low levels in albino rats.

Placenta transfer (QWBA)
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The covalent binding of risdiplam was assessed using “C-
labelled risdiplam in human liver microsomes. The covalent
binding value of risdiplam was in the low range (background
adjusted value 59 pmol/mg reduced to 20 pmol/mg in the
presence of glutathione).

M1 in vitro metabolism

Metabolite M1 can be further metabolized by many CYP and
FMO enzymes including CYPs 1A1, 2C8, 2C19, 212, 3A4 and
FMOs 1 and 3. Of these, CYP2J2, CYP3A4, FMO1 and FMO3
are the most active.

In vivo metabolism

In Vivo Metabolism in Rats and Monkeys

The exploratory metabolite identification in rat (adult and
juvenile) and monkey plasma after PO administration of
unlabeled risdiplam, indicated that the parent was the major
circulating entity representing more than 84% in both species.
M1, M6 and M7 were detected in monkey plasma and M2, M3,
M4 and M5 were trace level circulating components in both
species.

Further metabolite characterization was performed following
C-risdiplam  administration to naive and Bile-Duct
Cannulated (BDC) rats. The most abundant drug-related
material in plasma, feces and urine was the unchanged parent
drug. The most abundant circulating metabolite was MI,
representing 4% drug-related material in plasma 1 h after PO
administration. In excreta, the unchanged parent drug
accounted for 50% of the orally administered dose while M5
was the most abundant metabolite identified in feces and urine.

In BDC rats after IV administration, 19% of the dose was
recovered in bile and unchanged parent accounted for 0.8% of
the dose. Metabolites resulting from biotransformation of the
piperazine and imidazopyridazine moieties and sulfate
conjugation were identified in bile. No single metabolite in the
bile accounted for greater than 2% of the dose. Results in BDC
following oral administration were very similar.

In Vivo Metabolism in Humans from the Human ADME
Study

In plasma samples from human after a single PO dose of
14C-risdiplam, parent drug was the major component,
accounting for 83% of drug-related material in circulation
(percent of AUCo.4s). Parent drug was also the main drug-
related component in excreta (urine and feces combined),
accounting for 22% of the administered dose. M1 accounted for
14% of total radioactivity of AUCp.4g in plasma and was found
excreted in urine,
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The PK profile of risdiplam was explored after multiple PO
administrations in female Cynomolgus monkeys over 10 days
(0.25 mg/kg/day). There was no indication of a time-dependent
clearance over the dosing period. Exposures only slightly
increased with an accumulation ratio of up to 2.5.

Juvenile rat pharmacokinetics/toxicokinetics/metabolism

The pharmacokinetic profile of risdiplam was explored in
pre- and post-weaning rats from PND4 and compared to adults
in single dose PK and toxicity studies. Total risdiplam exposure
increased relevantly (from PND4 until PND14), likely due to
accumulation caused by a slower elimination (t, of 15 and 20
h on PND4 and PND12) and decreased thereafter on PND 31
to total AUCs similar to those observed at PNDA4.

Total exposures on PND31 were consistent with the exposure
from other adult rats. In PND4 and PND12 pups, risdiplam also
showed a delayed tmax (7 h) as compared to the PND31 and
adult rats (3 h).

Plasma free fraction in rats showed strong age dependency
and a high inter-individual variability.

The exploratory metabolite identification in rat plasma
showed that the metabolic profile was not markedly different in
juvenile rats (single time point explored) as compared to adult
rats. The percentage of parent molecule in plasma sample was
slightly lower in PND10 juvenile rat (88%) compared to adult
rat (>98%). In the 4-week juvenile toxicity study, M1 to parent
ratio was 32% at PND4, 19% at PND12 and 24% at PND31.

Prediction of Human Pharmacokinetics by a PKPB
ModelThe human exposure following oral administration of
risdiplam was predicted through physiologically based
pharmacokinetic (PBPK) modeling using Gastro Plus v8.6
software . Based on in vitro and in vivo nonclinical data,
risdiplam was predicted to be well absorbed in human (>90%),
to show a rather slow turnover (ti2in plasma in the range of 10
to 70 hour) and to significantly distribute into tissues (Vs in the
range of 2.56 to 5.32 Lekg™). The pharmacokinetic profile was
expected to be linear in human because no nonlinear processes
were identified.

In order to predict the efficacious dose in human, a
pharmacokinetic-pharmacodynamic (PKPD) model previously
developed for a molecule of the same chemical class with the
same mode of action (RO6885247) was applied to risdiplam.
This model was validated with healthy volunteer (HV) and
SMA patient data from RO6885247 . In this model, only
unbound (free) drug in plasma was assumed to be
pharmacologically active. The pharmacologically active drug
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Summary and conclusions: RO7034067 (risdiplam) was
administered daily to 1 cynomolgus monkey per dose group, in
order to investigate the maximum tolerated dose. RO7034067
was tested at 1, 3, 10 and 20 mg/kg/day. RO7034067 exceeded
maximal toleration at 20 mg/kg/day, and both animals were
euthanized prematurely after two doses, owing to excessive
clinical signs and weight loss. Test item effects also included
clinical pathology changes and histopathological changes in the
skin/subcutis, eyelid, tongue, gastro-intestinal tract, larynx and
testis.

Risdiplam was tested in a subsequent fixed dose phase, where
dose levels of 0, 0.75, 1.5, 3 and 6 mg/kg/day were given for 2
weeks, and were well tolerated. At 6 mg/kg/day there were test
item-related histopathological changes of minimal severity in
the skin/subcutis, eyelid and jejunum. There were no
microscopic effects at 3 mg/kg/day, which was associated with
systemic exposures (AUCo-24n) and Crax values at Day 14 for
males/females, respectively of 3130/6720 (ngsh)/mL and
378/604 ng/mL. Doses up to 6 mg/kg/day were therefore
considered likely to be well-tolerated in subsequent repeat-dose
studies.

Report No. 1073193: RO7034067: A 7-day dose range-
finding toxicity and toxicokinetic study in 001178-W (wild type)
RasH2 mice.

Species/Strain: mouse/RasH2

Doses: 0; 10; 20; 30; 100 mg/kg/day.

Duration of Dosing: 7 days, once daily, followed by 14 day
recovery.

Male and female RasH2 (wild type) mice were originally
assigned to four groups. Due to findings in the 30 and 100
mg/kg/day dose groups, 10 toxicity animals/sex/group were
subsequently assigned to Group 5. Dosing of Group 5 was
initiated 8 days following the initiation for Groups 1 through 4.

Noteworthy Findings:

230 mg/kg/day: from Day 4 (at 100 mg/kg/day) and Day 5 (at
30 mg/kg/day) onwards, clinical observations of hunched
appearance, hypoactivity, piloerection, ataxia, squinting eyes,
entire  body cold-to-the-touch, green genital discharge,
nonformed feces and/or rough hair coat, correlating with
reduced food consumption and body weight loss. Animals
dosed at 100 and 30 mg/kg/day were sacrificed on Day 4 and 5,
respectively.

Clinical pathology effects were markedly decreased absolute
reticulocyte count, without a prominent decrease in red cell
mass, which suggested reduced erythropoiesis. All other
hematology and clinical chemistry changes were considered
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present and ERG amplitudes had increased by the end of the
recovery phase at 7.5/5 mg/kg/day. There were no test item-
related findings in the skin (including the eyelid skin) and
thymus of animals previously administered 7.5/5 mg/kg/day,
indicating complete reversal of the test item-related findings in
these tissues.

NOAEL is considered to be 1.5 mg/kg/day, corresponding to
systemic risdiplam exposures of 414/396 ng/mL (Cmnax) and
1870/2060 ngehr/mL (AUCo24) during Week 39 of the dosing
phase for males/females.

Report No. 1064057: RO7034067: 4 week oral (gavage)
administration toxicity study in the rat with a 4 week treatment-
free period.

Species/Strain: Rat/ Wistar Hannover Crl:WI (Han); initial
age: 7 weeks.

Duration of Dosing: 4 weeks.

Duration of Postdose: 4 weeks.

Doses: 0 (vehicle), 1, 3 or 9 mg/kg/day once da1ly Four
additional groups were similarly dosed and used for
toxicokinetic assessments.

An additional 10 male animals included in the main group
dosed at 3 mg/kg/day for determination of risdiplam levels in
plasma, eye, brain and skin.

Conclusion: daily oral gavage administration of risdiplam to
Crl: WI (Han) rats at doses of 1, 3 and 9 mg/kg/day for at least
4 weeks was generally well-tolerated. At 9 mg/kg/day there
was reduced body weight gain in both sexes, non-adverse
histopathological findings in the thymus, testis and gastro-
intestinal tract, and pronounced increases in the incidence of
micronucleated (MN) erythrocytes in the bone marrow. Under
the conditions of this study, the NOAEL was considered to be
3 mg/kg/day with Cmax and AUC24n) values at Day 28 of
584/684 ng/mL and 5450/5890 (ngeh)/mL for males/females,
respectively.

Report No. 1066289: RO7034067: 2 week oral (gavage)
administration toxicity study in the monkey with a 2 week
treatment-free period.

Species/Strain: Monkey/cynomolgus; initial age: 26-32
months.

Duration of Dosing: 2 weeks.

Duration of Postdose: 2 weeks.

Doses: 0 (vehicle), 2, 4 or 6 mg/kg/day once daily.

Conclusion: administration of risdiplam to cynomolgus
monkeys at dose levels of 2, 4 or 6 mg/kg/day for 2 weeks was
primarily associated with clinical findings in the skin at 6
mg/kg/day correlating with adverse microscopic findings of
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Report No. 1067962: A 26-week oral gavage retinopathy
study of RO7034067 and RO6885247 in pigmented rats.

Species/Strain: Rat/ Brown Norway; initial age: 8.5 weeks.

Doses: 0 (Reference Item);

- RO7034067 (risdiplam) — 7.5/5 mg/kg/day (dosing at
7.5 mg/kg/day was stopped on study day 47/46 due to severe
clinical signs and after a treatment-free period, dosing has
resumed on study day 53/52 at 5 mg/kg/day);

Duration of Dosing: 26 weeks.

Conclusion: daily oral gavage administration of risdiplam to
rats for up to 26 weeks at doses of 7.5/5 mg/kg/day did not
result in any signs of retinopathy based on the ophthalmology
examination, ERG, sdOCT or histopathological evaluations
with steady state in choroid and retina having been reached by
week 13 or before. Observation of a hazy vitreous body in the
area of the retina in test item treated eyes appeared to coincide
with vitreal observations in the OCT.

Significant systemic toxicity was observed for both test items.
Administration of risdiplam resulted in early decedents due to
decreased cellularity of the bone marrow in combination with
intestinal tract findings; scheduled sacrificed animals showed
reduced body weight and food intake, and red cell mass
reductions, as well as cortical lipofuscin/ceroid pigmentation in
the adrenal gland at Week 26...

Report No. 1077199: RO7034067: 4-Week oral gavage
repeat-dose toxicity and toxicokinetic doserange finding (DRF)
study with RO7034067 in the 001178-W (wild type) RasH2
mouse.

Species/Strain: Mice/ RasH2 (001178-W [wild type],
CByB6F1-Tg[HRAS]2Jic); initial age: 8 weeks.

Doses (mg/kg/day): O (control); 3; 9; 20/16 (dosing was
suspended on Days 17 to 19 due to excessive effects at 20
mg/kg/day, then restarted on Day 20 at 16 mg/kg/day and
continued for 14 days).

Duration of Dosing: 28 Days.

Conclusion: Test item-related clinical observations were
noted at 20 mg/kg/day, along with decreased body weights and
food consumption. Test item-related microscopic findings were
noted in the GI track and bone marrow. Clinical pathology
changes at 20 mg/kg/day likely correlated with microscopic
findings in the intestine and bone marrow. Similar findings
were not noted in surviving animals administered 16
mg/kg/day, which was considered the NOAEL. This suggests
not only a steep dose-toxicity relationship but also full recovery
of animals previously administered 20 mg/kg/day. This dose
level was associated with systemic exposures (Day 29 of the
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aneugenic) mechanism of MN induction by risdiplam in
cultured mammalian cells.

in-vivo (including additional In two acute combined MNT-Comet studies in rats, at low
assessment on toxicokinetics) doses of up to 1.5 mg/kg and at doses of up to 25 mg/kg, liver
and jejunum tissue were analyzed for the presence of DNA
strand breaks using the Comet assay in addition to the MNT
with bone marrow. No induction of DNA strand breaks could
be detected at dose levels which were clearly associated with
increased frequencies of MN erythrocytes. At the highest dose
of 25 mg/kg three times in 48 h, increases in MN containing
erythrocytes were associated with evidence of bone marrow
toxicity (reduction in PCE/normochromatic erythrocytes
[NCE] ratio), yet at doses of 6 and 12.5 mg/kg/day, increased
MN frequencies were not associated with evidence of toxicity.
At 3 mg/kg/day, no effect on the frequency of micronucleated
polychromatic erythrocytes (MN-PCE) was observed.

In addition, MN studies were integrated with the adult rat 4-
week toxicity study and with the 13-week rat juvenile toxicity
study. In these studies, risdiplam increased the frequencies of
MN-PCEs in a sublinear, dose-related manner with 3
mg/kg/day being a critical dose at which weak effects start to
be seen in the 4-week study in female animals, and in the 13-
week rat juvenile toxicity study, increased frequencies of MN-
PCEs were seen at 7.5 mg/kg/day.

In a comprehensive statistical approach , individual animal
MN data from the MNT studies were plotted against AUC.24
and analyzed with the benchmark dose (BMD) software
PROAST using a critical effect size (CES) of 50%. The overall
lowest (most conservative) BMD values for the induction of
micronuclei in polychromatic erythrocytes of rats by risdiplam
were 4570 ngeh/mL (AUC).241) and 438 ng/mL (Cmax). These
values were obtained in a 4-week study with adult rats and in
an acute study with male adult rats, respectively.

The most conservative 90% lower confidence level of the
BMD is 2915 ngeh/mL (AUCo.24n) and 236 ng/mL (Cax). Both
values were calculated from data obtained in the acute study
with male adult rats.

4) Carcinogenicity:
long-term studies To evaluate the carcinogenic potential of risdiplam the 26-
week study was conducted. Male and female RasH2 mice were
administered vehicle control article; water control article; or
1.0, 3.0, or 9.0 mg/kg/dose risdiplam via oral gavage once daily
for 26 weeks. No test article-related clinical observations, body
weight (gains) or food consumption alterations, or differences
in survival, hematology, incidence of neoplasms, incidence of
macroscopic findings, or incidence or severity of microscopic
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risdiplam. No conclusion regarding a possible involvement of
risdiplam in the etiology of these malformations could be made
on the basis of this preliminary study.

In the main EFD study risdiplam was administered to
pregnant New Zealand White rabbits from Days 6 to 19 of
gestation, at doses of 1, 4 and 12 mg/kg/day. Severe maternal
toxicity was observed at 12 mg/kg/day, characterized by the
premature termination of 3 does following prolonged periods
of little or no food intake (2 after aborting), reduced food intake
(-28%) and weight loss (-120 g on average over the dosing
period vs 210 g body weight gain in controls). There was also
a marked increase in the incidence of late resorptions at this
dose level. Fetal weight was not affected. Four fetuses (4%)
from 4 litters (22%) had hydrocephaly at 12 mg/kg/day. An
association between the incidences of hydrocephaly and
risdiplam could not be discounted, although marked maternal
toxicity was noted at this dose level. Only the malformations
seen in the 12 mg/kg/day dose groups were considered to be of
non-spontaneous origin. Also, at 12 mg/kg/day, there were
increased incidences of fetuses with absent accessory lung
lobes and with a small gallbladder. The NOAEL for maternal
toxicity was 4 mg/kg/day (for risdiplam Cmax 1500 ng/mL,
AUCo.24h 7990 ngeh/mL on GD 15).

prenatal and postnatal toxicity Effects of risdiplam on pre- and postnatal development
(PPND), including female oocyte development, were assessed
in rats.

In the DRF PPND study, risdiplam was administered once
daily by oral gavage to Wistar Hannover (Crl: WI[Han]) rats
from GD6 to PND6 at dose levels of 1, 3 and 7.5 mg/kg/day.
At 7.5 mg/kg/day, 3 out of 6 females were euthanized on
GD23/24 due to difficult parturition (dystocia) and one female
was euthanized on PND1 following total litter loss. There was
a dose-related increase in the length of gestation at
=3 mg/kg/day. The live birth index at >3 mg/kg/day was lower
than in the control group, although the number of implant scars
was similar in all groups.

The live litter size at birth at <3 mg/kg/day and the length of
gestation and live birth index at 1 mg/kg/day were comparable
to the control group. All live pups were externally normal at
birth. There were no risdiplam-related clinical observations in
pups at any dose level. Pup survival and mean body weight
gains in the two surviving litters at 7.5 mg/kg/day was
markedly lower than in controls. At scheduled necropsy, dark
discoloration of the adrenal glands was noted in the dams at >3
mg/kg/day. There were no risdiplam-related clinical
observations in females surviving to scheduled euthanasia:
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Changes in hematology parameters at 3.75 and 5 mg/kg/day
indicate a complete myelosuppression of all cell lineages.

- 10 mg/kg/day:

Microscopic findings (selected pups): necrosis of the cryptal
cells in the intestine and hemorrhage in the esophagus, stomach
and brain.

NOAEL: 2.5 mg/kg/day for treatment on PND4-31: 9
mg/kg/day (post-weaning, PND22-36).

The exposure to risdiplam in terms of AUCo 24 at 2.5 and
3.75 mg/kg/day was 0.7- or 0.5-fold higher on PND4 compared
to PND31, respectively. Based on the limited data obtained,
exposure in terms of AUCo.4n generally increased 2-fold
between PND22 and PND36 in females at 1 and 3 mg/kg/day
after repeat dosing.

Since in the DRF study in rats major differences in tolerability
between the pre- and post-weaning phase were observed, the
pivotal juvenile rat toxicity studies were conducted in two parts,
a pre-weaning and a post-weaning part. The pre-weaning study
was initially conducted with only two dose levels (1 and
2.5 mg/kg/day) and did not identify a NOAEL. Hence, a second
study with PND4-31 treatment was conducted with three dose
levels (0.75, 1.5 and 2.5 mg/kg/day).

In the first 4-week rat pre-weaning juvenile study, treatment
with the high dose of 2.5 mg/kg/day resulted in decreased food
consumption and lower body weight gain, which was correlated
with reduced long bone growth and delayed preputial
separation in males. In male animals, reversible degeneration
of the seminiferous epithelium was observed at >1.0
mg/Kg/day. Based on testicular microscopic changes at 1 and
2.5 mg/kg/day, there was no NOAEL for males. The NOAEL
for females was 2.5 mg/kg/day.

In the second 4-week toxicity study, daily oral administration
of risdiplam to juvenile rats from PND4 to PND31 resulted in
reduced body weight gain, reduced bone length and delayed
male sexual maturation at >1.5 mg/kg/day and reduced food
intake in males only at 2.5 mg/kg/day. In males there were
risdiplam-related reversible minimal decreases in the
lymphocyte count at 2.5 mg/kg/day, decreases in testis and
epididymis weights at >1.5 mg/kg/day which persisted
following an 8-week off-drug period and reversible adverse
degenerative testicular microscopic changes at 2.5 mg/kg/day.

Reduced body weight by more than 10% and presence of
testicular microscopic changes at 2.5 mg/kg/day leads to the
overall conclusion of 1.5 mg/kg/day as NOAEL. This
corresponds to a mean AUCq-24, of 1570 ng=h/mL for males and
1880 ngeh/mL for females for risdiplam on PND31.
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transcription factor, all four compounds were also tested for
their impact on cell cycle progression. Treatment with the test
items for 24 h from 0.64 nM to 10 pM revealed comparable
ICso values between human and Cynomolgus monkey cells
with respect to the down-regulation of FOXMI1B/C transcript
variants. In this regard, RO6885241 (the metabolite M1 of
RO6885247) and risdiplam were more potent than RO6885247,
whereas the major metabolite of risdiplam, M1 did not appear
to affect the expression levels of the FOXMI1B/C transcript
variants. Furthermore, a concentration-dependent effect to
induce mitotic arrest in Cynomolgus monkey and human iPSCs
was detected for RO6885247, RO6885241 and risdiplam, but
not for risdiplam M1.

drug dependence

No dedicated non-clinical studies for drug dependence were
conducted with risdiplam. The nature of the mechanism of
action and the properties of risdiplam do not trigger concerns
regarding drug dependence.

toxicity of metabolites

RO7112063 is the major circulating metabolite (M1) of
risdiplam in human (median M1/parent ratio 0.287 in SMA
patients). Human exposure to M1 is qualified in all key
toxicology studies (repeat dose toxicity, juvenile toxicity,
genotoxicity, carcinogenicity, reproductive toxicity) at the
respective NOAELSs.

toxicity of impurities, and toxicity
assessment of excipients

Key toxicity studies with risdiplam were conducted with
batches produced by the registration relevant synthesis. The
specifications for impurities (individuals and sum) are
compliant with ICH Q3A(R2). None of the impurities in the
registration relevant batches exceeds the level of qualification
given by ICH Q3A. Consequently, no individual impurities are
specified above the level of toxicological qualification
(20.15%) and thus, no specific additional impurity coverage
studies for toxicity were deemed necessary.

Toxicological assessment on excipients in an oral drug
formulation (Ro703-4067/F12) for pediatric use was
conducted. Ro703-4067/F12 represents the low dose strength
of 0.25 mg/mL risdiplam, which is planned for use in neonates,
infants and young children.

Overall, based on available knowledge, the planned use of the
oral drug formulations Ro703-4067/F12 and Ro703-4067/F13
are considered acceptable from a toxicological view, even
under worst-case scenarios for the planned use in all age groups
(i.e., highest dose of 0.21 mg/kg applying the low dose strength
of 0.25 mg/mL up to a limit dose volume of 5 mL).

A particular risk for neonates due to the content of sodium
benzoate (risk for jaundice and related sequelae) is considered
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sensitizing or irritating potential was ascribed to risdiplam after
dermal exposure on the ears with the highest dose representing |
the clinical human formulation at 1-5x strength or by oral
gavage with a dose representing the expected human
therapeutic exposure for 3 consecutive days and/or followed by
an oral or dermal challenge.

5. Conclusions on non-clinical studies| The nonclinical pharmacology, pharmacokinetics and safety
profile of risdiplam has been profoundly studied.

The pharmacological activity of risdiplam to modify SMN2
exon 7 splicing and to increase SMN protein levels was
demonstrated in a variety of in vitro and ex vivo systems. This
effect was further confirmed in mouse models of SMA. The
increase in SMN protein levels translated into significant
efficacy in rescuing disease phenotype in Type 1 SMA-like
SMNA7 mouse model.

Risdiplam has significant specificity for SMN2 exon 7
splicing, however, it also affects a number of secondary splice
targets, which all share the same 5’ splice site. Most prominent
secondary splice targets for risdiplam at relevant exposures
were STRN3, FOXMI1, MADD, APLP2 and SLC25A17
mRNAs, of which FOXM1 and MADD were identified as
likely contributors to observed toxicities due to their role in cell
cycle and apoptosis.

Relevant receptor interactions were found for risdiplam and
its major metabolite M1 only for COX1 and COX2 and for
acetylcholinesterase. These were not associated with any
findings at possible target organs in in vivo toxicity studies.
However, an association of COX1/COX2 inhibition with the
delayed parturition seen in the PPND studies in rats at
exposures in excess of 2-fold the clinical exposure guidance
cannot be excluded.

Risdiplam freely distributes from the blood into the CNS and
multiple peripheral tissues in animals, including muscle. In line
with the PK properties of risdiplam, a parallel dose-dependent
increase of SMN protein levels was seen in the CNS and muscle
tissues in the two SMA mouse models after risdiplam
administration.

In contrast to juvenile animals, risdiplam showed similar
plasma protein binding in human blood sampled at various ages
from birth to adulthood (non-SMA and Type 1, 2, and 3 SMA
patients). Hence, no major differences in tolerability due to age-
related variation in plasma protein binding are expected for the
pediatric SMA population.

There is no clinically significant DDI expected for risdiplam
as a victim. Based on in vitro investigations, a potential for DDI
effects by risdiplam on concomitant medications which are
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3BIT npo poxuniniuni gocainKenHs

I. Haspa nikapcbkoro 3aco6y (3a
HasIBHOCTI - HOMEp peecTpaliiiHoro
MOCBiJYEHHs)

EBPICAI (EVRYSDI®)

1) Tum nikapcekoro 3acofy, 3a SKuMm
rnposojauiacs adbo rmiaHyeThes
peectpadis

Jlikapcekuit 3aci6 3a MOBHMUM J0ChE (AaBTOHOMHE jaocke). [Hmmii
niKapchKHii 3acif.

Hosa nitoua peuouna (JIP). OpuriHansHuii (iHHOBaLIi i HHIA)
NiKapchKkuit 3aci6 (Mosiekyna He npeJcTaBieHa Ha PUHKY YKpaiHu)
AU JIKYBaHHS PiIKICHONO 3aXBOPIOBAHHS  3riHO nyHkry 10
(minmywkry 10.1) posginy V IMopsaky nakazy MO3 Ykpaiuu Big 23
JunHsa 2015 poky Ne 460.

2) INpoBeneHi gocigxKeHHs:

! TaK Z  H AKILO Hi, 00IpYHTYBaTH

2. Dapmakosoris:

1) nepBunHa apmakouHamika

3parHicts  pucaumiamy  moaudikysartH aJlbTepHATHUBHHM
cniaficuir nonepeannka mMatpuuHoi PHK (npe-mPHK) rewa, wio
KOZly€e OIIOK BUIKMBAHHS MOTOHeHpoHiB 2 (SMN2), /s BKIHOUEeHHS
eK30Ha 7 i 3aBIAKM UBOMY 30iNBLINTH BHKMBAHICTH Oijika
MoTOHe#poHiB (SMN) B HeoOXiiHMX PiBHAX BUBYANACH B MOESX in
Vitro, ex vivo Ta B MHULIAYKX MOJENSAX in Vivo. Edextu nikysanus
PHUCANUNIAMOM CTOCOBHO MOPATYHKY MpH (eHoTunax, noaibHux 1o
CMA (cninanbHoi M’si30B0T atpodii), 6ynu MpOJEMOHCTPOBAHI B
JIBOX Pi3HUX MHLIAYHX MOJEISX.

AKTHBHICTS in vitro Ta ex vivo

Bruiup Ha BkatoyenHs exkzona 7 SMN2

Brnnue pucaurnnamy Ha crutaifcur TpaHckpunty SMN2 3 meTo10
MOCUNCHHS  BKIIOYECHHS eKk3oHa 7 OyB miarBepkeHuil B
(ibpobnactax, otrpumanux y nauientis i3 CMA 1 Tuny, in vitro ta B
KJIITHHAX KPOBi, OTPUMAaHUX y 340POBUX 10OPOBOJBLLB, €X Vivo, Y
(hibpobnacTax, OTPUMaHHX y MaLieHTIB, pucauniam
NPOJCMOHCTPYBAB MMOTYKHY €(EKTHBHICTD 3 METOK 36iJbIIEHHS
BKJIFOUCHHS €K30Ha 7 TPaHCKpUNTY (MepBUHHMI Tpauckpunt SMN)
i3 50% edexrusHoro KoHUeHTpauieto (ECsp) 29+7 uM (cepenne +
CTaHJapTHA MOXWOKA CepelHLOrO 3HAYCHHS) Ta 3HUIKCHHA PiBHS
lpouecosanoro Tpanckpunty SMN2 (BincyTHiii ekzon 7; SMNA7) i3
ICso na piui 12+1 HM (cepenne + cranmapTHa noxutka CepeHbOr0
3HaueHHs). Lleil edekr e intencusHum (>90%) npu 121 uM
pucaunnamy [3sir Ne 1066987]. B knitTuHax kpoBi ex vivo
pUCAUMIAM  CHPHYUHAB 10303a/1€KHE 30IIbLIEHHS TMEPBUHHUX
TpaHckpunTis SMN2 i3 ECso Ha piBHi 7519 uM (100% nipu 2 MxM)
i 3HWXKeHHA TpaHcKpunTie SMNA7 npu ICso Ha piBHi 60+8 HM
(MiHiMyM 2% nipu 3 MkM) [3BiT No 1066984].

[oniOui  pesynsrarm  ans  pucaunnamy Gyaum OTpUMaHi B
nosropHomy ekcriepumenTi (ECso npu 24 M mns BKIOuYeHHS

ek30Ha 7 B TpaHckpunt SMN2, 3git Ne 1078515).

Ve 4
iy A EEL
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Brjive Ha piBens Ginka SMN

Brime pucaunnamy mna pisens 6Ginka SMN  prBuascs B
KyJIbTHBOBaHHX (hibpobiactax, oTpumanux y mauiedTis i3 CMA 1
THIY, Ta B KyJbTypi MOTOHEHPOHIB, OTpuMaHiii 3 iHZyKOBaHMX
TTIOPUIIOTEHTHUX cTOBOYpoBUX KiiTuH (iPSC) namientie i3 CMA |
Tuiy. Puciunnam 36insuysas pisens 6inka SMN npu ECsp Ha piBHi
12+3 uM B idpobnactax i npu ECso ma pisui 182+114 uM B
KIITHHHIA KynbTypi MoToHelipoHiB. MakcuMaibHe 36iMbLICHHS
pies SMN npuGmusHo BaBiui 6yno MOPIBHAIBHUM B yCiX
BUNPOOOBYBAHUX THIIAX KJIITHH [3BiT No 1066984].

AKTHBHICTb OCHOBHOTr0 MeTaGouity M1

Metabonit M1 Gye igentudikoBanmii sk ocHOBHMIT MeTaGoiT
pucauniamy y jroaunu. Moro akTuBHICTE CTOCOBHO MOJyJIHOBaHHS
crnmadcuary SMN2 BuBYasiach B KyJIbTHBOBAHMX ¢ibpobnacrax,
OTpUMaHKX y nauientis i3 CMA 1 tuny, i B 3paskax winbHoT KpOBi
3/10poBHX 100poBobLiB [3BiT No 1078515]. Ilpu TectyBanni Ha
(ibpodaactax M1 XapakTepusyBaBCsS MEHLIOK AKTHBHICTIO 1npH
ECso ans inaykuii cunresy nepsuntoro TpaHckpunty SMN2 i npu
[Cso mnst innyKuii sHuKeHHs piBHs Tpanckpunty SMN2 3 BigcyTHIM
CK30HOM 7, 10 npuGiu3HO B 34 Ta 28 pasiB nepeRMLLYIOTH Taki s
pucauniamy BianosiaHo. B 3paskax winbHOT Kposi 3/I0pOBHX
200pOBONIBIIB  HE criocTepiranach akTUBHICTS s Ml npH
KOHLIeHTpauii 10 3 MKM.

AKTHBHICTSB in vivo

3 METO0 BHMBYEHHS AKTHBHOCTI pucauniamy in vivo
34CTOCOBYBANMCE /IBi pisHi Muwaui mogeni CMA (SMNA7 i C/C),
SIKi € HociaMu TpaHcreny SMN2 o anHu.

Mumam SMNA7 B pannsomy NOCTHATAJILHOMY nepioai (Moenb,
nogibna g0 CMA 1 Tumy TsKKOro CTYNEHS) BUKOHYBAJMUCh
IHTpanepUTOHealbHI iH €Ki NpoTArom 7 AHIB 0 1uH pas3 Ha JieHs (3—
9 Wi micns  HapomKeHHSN) aumetuicyiasdokeuay (DMSO;
HanoBHioBau) abo pucaungamy (0,1, 03, 1 a6o 3 MI/KI/IgHB).
['ereposurorri Muwi oaHoro BUBOAKY, HOCIT 0aHieT KONIT MUWAYOrO
anenst SMN1 6e3 gemonctparii CMA-nos’ s3aHoro dbeHoTHy, Oyu
MO3SUTUBHUM KOHTponem. Yepes 1 roauHy micis OCTAHHBOrO
BBE/IEHHA Oy.iM BifiOpani MO30K i 4yoTHpHromoBi M'asu i Oyiu
BU3HAYeHi piBHi Oinka SMN [3Bir No 1063288]. JlikyBauus
PHCIUILIAMOM MPU3BOAMIIO 10303a/1€KHOTO 30i/IbIIEHHS piBHS Gilka
SMN B MO3Ky Ta 4OTHPHroJIOBHX M'a3ax y mumeid SMNA7, ske
AOCATIIO MIATO NPH BBEJEHHI PUCAMIUIAMY Yy 1031 | Mr/kr/aeHsb i3
MakcuManbHUM 3011bIeHHAM piBkst SMN y 3-3,5 pasu y MOPiBHIHHI
3 KOHTPOJIbHUMH MHLIAMH, IKHM BBOJMBCS HANOBHIOBAY. Pi3HULA B
pieHi Ginka SMN 6yna cratucruuno JAOCTOBIPHOK Y MUIIEH, AKUM
BBOMMN pucauniam no 0,3, 1 3 mr/kr/aens (p<0,01; MHOMHMHH]
nopieHaHHs  ANOVA y nopisusuni 3 KoHTpoJeM). Opanak

/ oL AL ( /’ /‘/
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pucauniam He 30inbuysaB 6inok SMN 10 piBHA, BH3HAYEHOro B
koutponi HET.

Mutam C/C Bikom 6,1M3bK0 7 THXKHIB 1aBaqu OMH pa3 HA ACHb
npotsroM 10 nHiB nepopaibHO Yepes MUTYHKOBMIT 30H HAMOBHIOBAY
abo pucmunnam (1, 3, 10 mr/kr/meHs). Yepez 1 romuny micns
OCTaHHBOTO BBEICHHSA OyM BiAiOpaHi MO30K | YOTHPUrOOBI M'A3M i
Oynu BusHaueHi piBui Ginka [3sit Ne 1065078]. Byno Bussieue
J0303aJIe)KHe 30iNbUIEHHS PIBHA PUCAMNIAMY B aHAli30BaHHX
TKaHWHAX ycixX MuLIeH, aki oTpumyBanu pucaunaam. Jluue Haiisuma
nosa (10 mr/kr/aeHs) npuU3BOAMIA [0 CTATHCTHYHO 3HAYUMOTO
30inbiuenns piBHA Ginka SMN B MO3Ky Ta YOTHPHIONOBHMX M'S3ax.
MaxkcumansHe 36inbmenns pisus 6inka SMN (nputausho y 1,5-2
pasu y NMOpiBHAHHI 3 KOHTPOJIeM) GyJI0 BUSIBJIEHE MPH 3aCTOCYBAHHI
Haii0inpwol 103u. B yotHpuronosux Mm'ssax pieenb Gika SMN,
[H/lyKOBaHHif 32 J0MOMOTOI0 pucaunaamy y go3i 10 mr/kr, JOCSTHYB
TAaKOT0 Y NéTepO3UrOTHUX MULIEH AK MO3UTHBHOTO KOHTPOIIO.

Mt ouiniku edexty pucaunnamy y mumeit SMNA7, rpynu mutueii
SMNA7 oTpuMyBany HanoBHIOBaY ab0 PUCIUIIIAM, MOYHHAIOUM 3 3
JUHS TICJIS HAPOKEHHS 10 3aKiHUeHHs Aocimkenns (220 aeHb nicis
HapokeHHs) [3siT Ne 1093133].

l'eteposuroTni Mumi oagHoro BuBoaky, Hocii opmiel Komii
muwavoro anens SMN1 Ges nemouctpauii CMA-NoB’s3aHOro
dbenotuny, Gyau MNO3UTHBHUM KOHTPOJEM. JlozyBaHHs MHILaM
3MIHCHIOBAOCH B Tiepiof 3 3 10 23 AHA micAs HApOIKEHHs 3
4acTOTOI OJMH pa3 Ha JICHb LIIAXOM IHTpaNepUTOHEa bHOT iH €KL,
a 3 24 1us yepes MIAYHKOBHI 30HA. Muwi SMNA7, sikum BBOAMIN
pHCAMILIAM, OLHIOBAIMCH HA [PEAMET BIKMBAHHS, Macu Tija.
HEKpO3Y NMCTAJbHUX TKAHMH, BIUIMBY Ha HEWpOM’'s3eBi 3B A3KHM i
M’s30BY Jisl/IbHICTE (YCTAHOBOUHMIT pedexc).

JlikyBaHHs pHCAMNIAMOM CYTTEBO TMOJOBKYBAIO BHIKHBAHHSA
TBAPUH MPU 3aCTOCYBAHHI YCiX [103 Y MOPIBHAHHI 3 TBAPHHAMH, SKKM
BBOJWJIM HAaMOBHIOBAaY B JIOBMOCTPOKOBOMY HOCII/DKEHHI [3BiT Ne
1093133]. CTaTUCTHYHO 3HAUYMME MNOAOBKEHHS MediaHu yacy
BHIKMBAHHA BXKE CIOCTEPIrajocs B rpyri HU3BLKOTO 103yBaHHA (26
AHie mpotu 10,5 1HA B rpyni TBapuH, SKHM 3aCTOCOBYBA/IH
HamoBHioBa4). Brums pucauniamy Ha nofoBkeHHs MejliaHu yacy
BIKMBAHHA 301IbLIYBABCA i3 3aCTOCOBAHOK /103010, MPH LEOMY
HaliBMINA  [103a  MPOJEMOHCTPYBAja  CYTTE€BE  30i/bLUEHHS
BIKMBAHOCTI y NOPIBHAHHI 3 MHINAMH, SIKMM 3aCTOCOBYBAIM
HaMoBHIOBAY, i3 MeJiaHOK yYacy BHKUBAHHS Oinblie 6 MicsLB.
JlikyBaHHs pUCAMNIAMOM NPH3BOJMIO 10 TOKPALLCHHS NpUPOCTyY
macu Tina Ha 67%, 82% i 91% Ha 140 neHs micas HapoKeHHS B
rpynax CepeHbOro, Cepe/IHBOro/BUCOKOrO i BUCOKOIO J103YBaHHs
MOPIBHSHHI 3 T€TEPO3UTOTHUM KOHTpoJieM [3BiT Ne 1066984].

TBaputu B rpyni HU3BKOTO J103yBaHHs NPOAEMOHCTPYBAIM JIHLIE
HE3HAYHC OJyXHaHHA y MNOpiBHAHHI 3 MumamMu SMNA7, skum
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3aCTOCOBYBalM HamoBHIOBadY. He cmocrtepiranoch cratucTUuHO
AOCTOBIPHUX BIIMIHHOCTEH MiXk Tpynolo HaHBHILOI HO3YBaHHs i
FETEPO3UTOTHUMH MULLAMH OHOTO BUBOKY SIK KOHTPO/IIO CTOCOBHO
MaKCHMaJIbHOT MacH TiJla, IHS JOCSATHEHHS] MAaKCUMAaIbHOT MacH Tijia
I IUIoLi Mit KPUBOIO «Maca Tifla-yacy B mepion 3 3 a0 220 aus micas
HapopkenHs [3siT Ne 1093133]. IMokpaienHs npupocTy MacH Tina
3aJIe;KaB BiJl A03H.

Y wmumeir SMNA7, sakum 3aCTOCOBYBAJIM  HANOBHIOBAY,
crnocrepiranach CyTTeBa BTPAaTa  BE3MKYJIAPHOTO NEPEHOCHHKA
royramary 1 (vGluT1)  nponpiouentuBHoi  adepenTauil
MOTOHEHpOHIB ronepekoBux cermentis 3-5 (L3-5), prpara
MOTOHeHpoHiB nonepekoBoro cermenta 4 (L4), neHepsauis
HEHPOMsI30BMX CHHAMCIB B HAWAOBLIOMY M'S3i CIMHM i atpodis
AOBroro posruHava mnanbuiB. JIiKyBaHHS pHUCAMNIAMOM CHACIO
muwedi SMNA7 Bia cnoctepexxyBanux denorumnis. ITokpareHHs
3a/1eKano Bill 103U i MakcuManbHa eeKTUBHICTB Gy/a J0ocarHyTa
MPH 3aCTOCYBaHHI cepe/iHbol 1031 (3-220 AHIB nic/a HAPOIKEHHS).
Kinekicts ywinenens vGluT1 Ha piBui L3-5 i KilbKicTh aKkcOHiB
BEHTPA/IBHOTO KOPiHLA CMMHHOMO3KOBOrO HepBa Ha piBHi L4 B
rpynax cepeHboro, Cepe/iHbOro-BUCOKOr0 i BHCOKOrO /03yBaHHS
JMLIE He3HAYHO, X0Ya CTATHCTHUHO JOCTOBIPHO, BiApi3HANACH Bil
TaKol B KOHTPOJi reTePO3HIOTHMX MHIIEH OJHOrO BHBOAKY. B
HaMJOBILOMY M'S3i CIIMHM CHOCTEpiraach BUpakkeHa JeHepBaLlis Ha
14 nenp nicas HapoaKeHHs y KOHTPOIBHMX Muleii SMNA7, y Toi
dac AK y MULICH, SKMM 3aCTOCOBYBAIIM PUCIMILIAM, CMOCTEPirapcs
MOBHWH  piBeHb iHHEpBaUil, NOPIBHANBHMI 3  KOHTpONEM
FETEPO3UrOTHUX MHLUEH OZHOTO BUBOJKY (OILiHKA BUKOHYBAlach Ha
220 neHp nicns HapomkeHHs). Maca JI0Broro pO3rMHaYa najabLiB
MOBEPHY/1IACh B HOPMY B rpynax cepeiHbOr0-BUCOKOr0 Ta BHCOKOro
JI03YBAaHHSA Y TMOPIBHAHHI 3 KOHTPOJIEM TETEpPO3UrOTHUX MHMILEii
OZHOTO BHBOAKY. Y TBAapWH B TIPYMi CEPEJHLOrO J03YBaHHS
crocTepiranack CyTTEBO MEHILA Maca JOBIOr0 PO3rHHAYa NajblliB,
[0 CHIBMAJA€ 3 MEHIIOK MAacolo Tija, CIIOCTEPEIKYBAHOIO B LIiii
rpyni.

3ajiexHe Bij 1034 NOKpaLIEHH! MOTOPHOT QyHKLT (ycTaHOBOYHMIA
pedrexc 0 16 AHS micis HapoIKeHHs) CIOCTePiraioch micis
3acrocyBaHHs pucaumiamy mumaMm SMNA7. V' rtoit wac sk
FETEPO3UIOTHI MULI OJIHOTO BUBOJKY 3MOTIH MEpPeropTaTHcs Ha 9
NIeHb Ticas Hapo/keHHs, Hi muii SMNA7, skum 3aCTOCOBYBAIH
HAMOBHIOBAY, Hi MU, AKi OTPUMYBAIM PUCIUIIIAM, HE 3MOIJIM Le
3pobutH y ubomy Billi. OHak, Ha 16 JeHs mic/is HapoUKeHHS, TO6TO
MeHUIe HDK 4epes 2 TWXKHi [mic/is JO3yBaHHS, B ycix rpymax
A03yBaHHs, BK/IOYAOYM TPYNy 3acTOCYBAHHS HAlOBHIOBAua,
crocTepiraioce 3ajeikHe Big  J03M MOKpallEHHs  3JaTHOCTI
neperopTatucs. I'pynu  cepeaHBOrO-BUCOKOTO Ta  BHCOKOIO
AO3YBaHHS _ PUCAMNIAMY HE  BIJPI3HAIMCA  Bil  KOHTPOIIO
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FETePO3UTrOTHUX MULIEH OJIHOrO BUBOJKY, Y TOM Yac SIK y TBApHH B
TPy 3aCTOCYBaHHS JIMIIE HAMOBHIOBaYa abo HU3bKOT Ta cepeaHboT
7103 PUCIUIIIAMY TIOKPALUEHHS 0YJ10 MEHII BUPAKEHHUM.

JlikyBaHHs PUCIMTIIAMOM MEPELIKO/KANO HEKPO3y XBOCTA, IO
BU3HAYan0CAd LIIAXOM OUIHKM JIOBXMHM XBOCTa. Xoua cepeHs
JOBKMHA XBOcTa Oysa Ginbwoo y Beix rpynax, siki oTpuMyBaiu
pucauniam, Hik y wmumed SMNA7, skum  3acTocoByBaM
HAMOBHIOBAY, CYTTEBE MOKPAICHHSA CIOCTEPIraioch Juile Hpu
3aCTOCYBAHHI CepelHiX, CEpPeNHIX-BUCOKMX T4 BHUCOKHX JI03.
[lpotsrom ycboro 10cimkeHHs cepeiHs 10BKMHA XBOCTA B FpyMax
CepeaHBOI-BUCOKOT | BUCOKOT 1103 pucauniamy Gyna mopiBHAHHA 3
TaKOIO B KOHTPOJIi F€TEPO3UIOTHUX MHLIEH OHOTO BUBOIKY.

[ogibuim  uynHOM, puCAMIIAM 3MEHIIYBAB HEKPO3 TKAHMH
HaBKOJIO OY€H, 110 BH3HAYAIOCH 33 JOMOMOrO HAaMiBKIIbKICHOT
LIKAK OLiHKH. X04Ya B rpynax 3acToCyBaHHs CepeIHiX-BHCOKHX Ta
BMCOKHX 1103 CHOCTEpIrajnock NOMiTHe 3MEHLIEHHS HEKPO3y, B LIMX
rpynax JnikyBaHHs OyB BUSBJICHHI 3aTHIIKOBHI HeKpo3. TskKicTh
CHIOCTEPEIKYBAHOTO HEKPO3Y HE 3MIHIOBAACH 3 YACOM B LIMX TPyMNax
JIO3YBaHHS.

2) BropuHHa hapmakoauHaMika

BropunHa apmakoguMHamika BHMBYAnack 3 ypaxyBaHHAM
HACTYNHHUX aCMeKTiB, AKi BBAKANIUCH BAKIUBUMH [U15 PUCUILIAMY:

- «CneundiyHuii» BTOPUHHUI BIUIMB pUCOMIIaMy Ha MEBHY
KiIbKICTh abTepHATMBHUX MilleHe} CrulaiicuHry, okpim SMN2;

- «KnacuuHnmii» BTOpUHHMIT BIIIMB Ha peuenrtopu, ¢epmMeHTH abo
KaHa/lu.

BTopuHHi wiai cnnaiicuury

Jlnst ouiHKM noTeHwUiiiHOT HeHanpaBneHoT Aii Ha BTOPHMHHI Ji/ISIHKH
crtacunry ta  Oyap-ski X TpaHCKpUnTH GyB NpOBeXEHMii
KOMILJIEKCHHIT TPaHCKPUNTOMHMN aHaji3 3 OXOMJIEHHSM CaiiTiB
PPaHHMLI CIIAMCHHTY Ha KyJIbTHBOBAHMX (hibpo6iacTax malieHTiB i3
CMA 1 Tuny [3sit Ne. 1066987]. ®okycoMm LBOro AOCAiTKEHHS
Takox Oyna igeHTudikalis nOTEHUIHHHX BTOPUHHMX edeKTip
pucaunIamMy 4epes 3MiHYy CIUIAHCHHTY iHIIMX TeHiB. 3 i€l METo
hibpobnactu nauientis i3 CMA 1 tuny 06poGnsiuch pHCaUNIaMoM,
OyB BuKoHaumi awanis PHK-cexsenyBaHHs i Oyau 3actocoBaHi
CHeLU]IYHi aTTOPUTMH /ISl 3arajibHOT OL[IHKH SIBHMIIL CIUIalCHHTY B
(iGpoGractax, obpoGienux pucaunmamoM. JlaA  KOKHOrO
NpoaHai30BaHOro SBULLA crlaiicuury 00uYuCTIOBANOCKH
HOpMalizoBaHe YHC/I0 3uuTyBanb MPHK, mio MiATPUMYBaI0 Oyib-
AKUIA BapiaHT, i CcriBBiAHOLIEHHS (Ta KpaTHICTH 3MiHu norapupmy
[AlogFC]) nopiBHIOBaiMCh 3 BiAMOBIAHMMM  3HAUCHHAMH B
KOHTPOJIbHUX 3pa3kax (06pobaenux DMSO). 3uauenns 0 Bianosigae
IJEHTHYHUM  CHIBBIAHOWIEHHAM MDK ABOMa BapiaHTaMH B
KOHTPOJIbHUX Ta 00po6ICHHUX 3pa3Kax.

3arajibHi pesy/bTaTH: PUCAUILIAM KOPHIYe AMCQYHKLIOHATbHUI
criaicuur reda SMN2 o auHu in vitro i3 KibKICHUM BKJTIOYEHHIM
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ek30Ha 7 i cTBOpeHHsAM noBHOpo3MipHoi MPHK. Okpemo Big SMN2
nuiIe KijbKa reHis, Bkmodaoun FOXM1, STRN3 i SLC25A17 Oynu
ineHTHdiKoBaHI K aJbTEPHATURHO CIITAiiCOBaHI.

HAast  ipewtudikauii  BrOpuHHHX  apMaKosOriuHUX eextin
Moaudikatopa crnaaiicuury SMN2 (pucaumiam i RO6885247)
BUOpaHi TKAHMHW CeNe3iHKM, IIKipH, CITKIBKM i CYAMHHOT
000JIOHKH/IiIrMEHTHOTO ~ eMiTeNil0  CITKIBKM SBAHCHKMX MaKak
aHaNi3yBAIKUCh 3a J10MIOMOTOKO KibKICHOT MOiMepasHoT TaHLIoroRo]
peaKLil i3 3B0pOTHOIO TpaHCKpHMLi€to, crielndiuHoT 11 4OTHPBOX
BTOPUHHMX Miweneil cnmaiicuary (APLP2, FOXMI, MADD,
STRN3) [3eitr Ne 1067982]. Iloe’sizami i3 CMOJYKOI 3MiHH
aJbTEPHATHBHOrO CIUIAWCHHTY Oynum Oinbll  BHPaKEHUMH JUIs
pucauriamy, Hix a11 RO6885247 B ymMoBax 1(pOro A0CHIIKEHHS.
Oxpim Toro, awanis criaiicuury i3 awanizom oGpasoro Mapkepa
CBIUMTB JIMLLE MPO HE3HAYHMIT BILUIMB Ha L1 MapKepHu B CiTKiBLi Ta
CYNUHHIA 00ONMOHLI/MIrMEHTHOMY eTNiTeNI0 CITKIBKM SABAHCHKHX
MaKak y nopiBHsHHi 3 edekramu, 10 CrOCTepiraauck B ceesinLi Ta
IKipi.

HocnimkenHs 3 nomiGHuM JusaliHoM Ta pesynbTaTamu Oyno
BHKOHaHe y 1ypis [3BiT Ne 1068196].

Bsaemonii mix peuenropom, dhepMeHToM i Kananom

Pucpunnam i metabonit M1  BuBYamuMch Ha npeameTr
HEHaMNpaB/eHOT Aii (BKJIFOUAOUM MillleH], AKi BBAIKATHCH BAYKIUBUMH
A7l BUBHEHHS aIIMKTUBHOTO MOTEHILiany) in Vitro B KOHLEHTpauji
AL oaHOKpaTHoro Tecty 10 MM B awanisi pagioniranaHoro
3B’S13yBaHHA Ta (JEPMEHTATHBHOMY aHaii3i, Bupuaroum 101 pizHy
AUTAHKY 3B’s13yBaHHA abo (epMeHTaTHBHI MilleHi (panioniranane
3B’A3yBaHHA: 69 AinaHoK y monuuu i 13 y wmypis; 19 ainaHok
(epmeHTiB y moaunu) [3BiT Ne 1087510]. B uux pocnimkeHHsx i
pucauniam i MI iuriyeamu COX1 ta COX2 (ICs0 ~ 2 MKM) Ta
aderunxoninectepasy (ICso ~ 0,6 MkM). Pucauniam  Takosx
inriGyBap ricraminosi penentopu H3 Ta MYCKapMHOBI pelenTopu
M1 i3 3nadennsmu Ki 1 Ta 5SmkM Bignosigno. He Oyno
BCTAHOBJICHO, UM L CIOMYKH OyIik aronictamMu abo aHTAroHicTamu B
UHMX AiNgHKax. Pucunnam inriGysas §-omioiuuii peuenTop Ha 62%
NpU MEPBUHHOMY CKPUHIHTY, NPH LLOMY [IPU MOBTOPHOMY aHAI3i
OyJ10 BusiBIEHO sMie 35% inriGyBanHs npu 10 MkM. Lle moxe 6yTH
MOB SI3aHUM 3 OOMEKEHHAMHU PO3UHMHHOCTI CMONYKU B HaWBMILii
BUTpOOOBYBaHiil  koWuenTpauii.  Kowuewtpauis  ICso  me
po3paxoByBajgach, OAHAaK BBawadack > 3 MkM Ha nixcrasi
HalHUKIOT AOCATHYTOT KOHLEHTpalil B aHaisi
CTabiIbHOCTI/PO3UMHHOCTI.

3) dapmaxonoris 6eznexu

[ToBuuit Habip nocnimkens hapmakosorii Gesnexu in vitro Ta in
VIVO He NpoJeMOHCTPyBaB Gyab-SKHX A0Ka3iB 10710 Oy ab-sKKX
e(eKTiB pucannIamMy Ha GyHKLIT ceplieBO-CY AHHHOT cucremu, [[HC
abo pecmipatopHOi cucTeMH.
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B oliiHeHux 32 10MOMOrolo TenemMeTpuuHOro o6aaHaHHst Masi (3
caMmiiB + 3 caMok), fiKi OTPUMAIH OJHOKPATHY 103y PHCAMILIAMY,
HaiiBuila BUNpoGoByBaHa 103a (7,5 MI/Kr) He CHIPUUMHMIA 3MiHM
THCKY B JiBOMY IUIYHOUKY a0 mapameTpiB  CHCTEMHOrO
aptepianbHoro Tucky, YCC, intepsanis EKI” Ta Temneparypu Tina.
Hlosa ©Ge3 Bumumoro edexry (NOEL) B upoMy aociimkeHHi
BBa)kajach IlIOHaWMEHIIE Ha piBHI 7,5 MI/kr, i3 3arajbHONO
KOHUEeHTpauielo B maasmMi  KpoBi  (Cmax)  894+236 ur/mn
(cepeaHs£cTaHIapTHE BiAXHIEHH:; n=6) [3BiT No 1062902].

Pucauniam He CHPUYMHAB CYTTEBOrO 3HWIKEHHS BHXiJHOTO
CTpyMy K+ B KOHUeHTpauisx 10 HaiiBUIOi BMNPOGOBYBaHOT
KoHUeHTpauii 5 mkM Ha oOCHOBI iforo posumHHOCTI B
BUnpoGoBysanomy 6ydepi. Lli pesyasraru ceiguate, mo pucaunnam
HE [MOBMHEH OJIOKYBATH pPEMONApU3YIOUMIl CTPYM uepes KaHalu
hERG K+ in vivo B BilbHUX KapaiansHuX KOHLIEHTpaLisix 10 5 MKM,
SIKi eKBIiBANEHTHI BilbHIl KOHUEHTpaLi B naasmi ~2000 Hr/va (wo
Bianosigae 18000 Hr/mi 3araibHOi KOHLEHTpAIis B M1a3Mi KpOBIi y
moauHu) [3siTi Ne 1064272, 1075143].

Brnve pucauniamy Ha GyHKUi0 UeHTpanbHOT HEPBOBOT CUCTEMH
(LIHC) BuBuaBcs y camuiB wypie ninii Bictap 3a momomoroio
MozudikosaHoro Tecty Ipsina. OHOKpaTHUI NepopansHuil npuitoM
pucauniamy B HaliBuiuii BunpoGoByBauiit 1031 (10 Mr/kr) e
BIUIMBAB HAa 3arajbHy MOBEAiHKY, MOTOPHY AaKTHBHICTB YH
KOOP/IMHALIIIO, CEHCOPHI/MOTOPHI peduiekcy UM TemnepaTypy Tisa.
Tomy NOEL BBakaetbcss piBHoo aGo Ginbiioo 10 mr/kr [3sit
Ne1064342].

PecnipatopHa  dynKuis micas  oAHOKpaTHOro mEPOPabHOrO
MPUHOMY PpHCAMIIAMY BHBYATach 3a JOMOMOIOK) 3aragbHOK
nnetusmorpadii y camuis wypie ginii Bicrap B ymoBax BijbHOT
noseninkk [3siT  Nel064343]. 3actocyBaHHs pHCIHMIAMy B
HaWBULLiM BunpoOoByBaHiit 1031 (9 Mr/kr) He BrUIMBaNO Ha
pecnipaTopHy QyHkiio. B kourekeri nporo pociimkenns NOEL

Anst pecnipatopHoi (yHKLUiT BBaXaeThcss piBHOW a0 GiLIBLIOK
9 mr/kr.

4) dapmakomrHamiuHi B3aeMoil

HocnikeHHs papMakoMHaMiuHOT B3aEMOAIT Mik MiKapchKUMH
3aco0aMy He NPOBOIMIINCE.

3. DapMaKkoKiHETHKA:

1) aHaniTHUHI METOAMKH Ta 3BiTH
00 1X Bajigauii

Konuenrpauis pucauniamy (RO7034067) ta iioro meraGoity M1
B 3pasKkax MJa3sMH Ta TKAHHH PI3HHX BMJB TBApHWH IPOTArOM
AOKJIHIYHUX A0C/i/DKEHb (MHLLI, KPONMKH, LLyPH, SBAHCHKI MAKaKH)
Ta B 3pa3Kax JAOCIIKEHb in Vitro (BKIIOYAIOUM MaTPUKC JIHOAMHH)
BM3HAYa/ack KiIBKICHO 3a ONIOMOrOK pPiAMHHOT XpomaTorpadii 3
TaHJIEeMHOI0 Mac-criektpometpicto (LC-MS/MS). Mertomxun LC-
MS/MS  rpyuTyBanuce Ha eKcTparyBaHHi npeuunitaunii 6inka,
XpoMarorpapiuHomy  posjginenHi o6opotHoi dasu i mac-
CIIEKTPOMETPUYHOMY  ICTEKTYBAHHI B PEeXMMi  KOHTPOIIO
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CENIeKTUBHUX peakiliii Mo3UTUBHUX i0HIB. B 3anekHOCTI Big BMMOT
AOCIIJGKEHHA METOAM OyJH MOUyKOBUMHM, KBanidikoBaHWMH a6o
BAMIOBAHAMH BilNOBi/IHO 10 IOTOYHUX PEryJATOPHUX KePiBHULITB
[EMA 2011, FDA 2001]. 3siti npo Banizauiro HapeneHi y Moayani
4.2.2.1.

2) BCMOKTYBaHHs

BemokTyBanns — 3araibHuil GapmakoxkineTnunuii npodiis

[TpoHMKHICTS in vitro

Puciunaam i M1 € Monekynamu 3 BHCOKOIO NPOHHKHICTIO.
[Iponuknicts pucaunnamy i M1 B ninisx LLC-PK1 cranosuts 350
um/c i 310 um/c BignosiaHo, B knitnHax MDCKII — 318 um/c i 522
HM/C BiANoBiaHO. Pucaurmiam He € cy6eTpatoM Ginka 1 MHOKHHHOT
JiKapebKoi pesucTeHTHOCTI y moaunu (MDR1) i MaKCUMYM cJIabKuM
cybcTparom Ginka pe3sHCTEHTHOCTI PaKy MOJIOUHOT 321034 JTHOAWHH
(BCRP). MI € cabkum abo xopoiunm cyberpatom MDR1 mioaunu
i cnabkum cyberparom BCRP moaunm [3situ Ne 1066927, 1087637,
1090180, 1081903].

DapmakoKiHeTHKa pucauniamy OLIiHIOBaJIaCk nicas
BHYTPIIIHBOBEHHOrO, MEPOPaIbHOrO abo IHTpPaNepHTOHEANTbHOro
BBCJCHHA y TUX CamuX BHJIB/IiHIH y noapiOHomMy Biui, sk i B
TOKCHKOJIOTIYHMX 4M (apMaKONOri4HUX JOCHi/KEHHAX (B ycix
JOCIIIKEHHAX Ha JOPOC/IMX TBAPMHAX BUKOPMCTOBYBAIHCH CAMIIi,
JUIsl BABOJKY CTaTh HE BCTAHOBIIFOBAJIN):

- Wypwu niuii Bicrap sikom 4, 12 Ta 21 aenp micns HapomkeHHs i
Aopoci [3situ Ne 1064408, 1064409];

- Bikom 10 aHiB nmicis HApOKEHHS MHMII AMKOro Tumy abo
rereposuroti mumi FVB 3 kononii delta7 [3git Nel063287];

- Jopocii  romnavackki  kponuku  [3BiT Nel078251]
(HOBO3e/IaH/ICBKI KPOJIMKM BHKOPHCTOBYBAJMCH B JOC/iKEHHSX
PenpoayKTHBHOT TOKCHYHOCTI);

- jopocai sBaHchbki Makaky [3siT Ne1064410].

[Ticnist BHYTPilIHEOBEHHOTO BBEICHHS MEPiOl HAMiBBHBEACHHS GYB
KOPOTKMM, KiipeHe OyB HM3BKHMM i 00°€M po3nojiny pucaumniamy
OyB momipHuM y wiypiB Ta masi. Ilicns nepopanbHOro npuiomy
OioocTynHiCTE Oy1a Bi IOMipHOT 10 BHCOKOT B 060X BHIIB. [Tepion
HaMiBBHBEACHHA OyB JOBIINM i tmax BIACTPOYEHHM y MOJIOOrO
BUBOJKY (LLypH BikoM 4 i 12 1HIB mic/is HapomKkeHHs) y MOPiBHSAHHI
i3 IIlypaMH CTapIioro BiKy.

3) po3noin

In vitro 3p’A3yBaHHA 3 GinKkamMu mia3MM_KpoBi i pO3MmOdii B
epUTpoLUTax

38’3yBaHHA PUCAMIUIAMY i HOro0 OCHOBHOTO metabouity M1 3
Ginkamu niasMu kposi € nomipuum (BinbHa (paxuis 7—1 1%) Ge3
CYTTEBUX BiJMiHHOCTEH MiXk Bizamu y jaopocaux [3sit Nel066030
(pucmunnam), 3gitT Ne1084838 (M1)].

HAnst Binbuoi ¢pakuii pucaunnamy Gyna nokasaHa cuibHa
3a/IeXKHICTh Bill BiKy y HIypiB i3 3HauHO Ginbwwolo dpakuiero Ta
BHCOKOIO MiXiH/MBI/lya/ibHOIO BapiaGesibHICTIO y HecTaTeBO3piauX
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1LypiB (10 90% B nnasmi uypie Bikom 4 aui nicas HapomKeHHS — i3
BUCOKOIO BapiabenbHicTIO — y mopiBHsHHI 3 16% y nopociux) [3sith
Ne 1068283, 1074560]. 3anexuicts Bia Biky 6y1a MeHLI MOMITHO0 y
muiner (BinbHa dpakuis 27% y muwed Bikom 11 auis micns
HapoKEHHA NpoTH 12% y mopocnux) [3sit Nel068283] i maem
(BinbHa (pakuis 25% y masn Bikom 10 mHiB nicis HapomkeHHs
nporu 14% y Tux camMx MaBm BikoM 6 Mmicauis, n=3) [3sir
Ne1090306].

Ha  Biaminy Bin  HecrateBo3pinux  TBapuH,  pucauniam
MPOAEMOHCTPYBAB [OAi0HE 3B’A3yBaHHA 3 OUIKAMH MJa3sMH Yy
JIOIMHH BiJI HAPOKEHHS 10 10pocIioro Biky. JlocmimkeHHs in vitro
Yy AiTeil MPOBO/MINCE i3 3aCTOCYBAHHSM [JIa3MH KPOBi TIOAMHH i3
MyNOBMHHOT KPOBI, HOBOHAPOIKeHUX Ta JiTel (ocobu He i3 CMA Ta
nauiedty i3 CMA 1, 2 i 3 tuny) [3sit Ne1077760).

B mnasmi momunu pucauniam  38’ssyerses 3 ansGymiHom
CHpOBATKK KpOBi Ge3 Oy/1b-sKOro 3B’s3yBaHHa 3 anb(a-1 KUCIHM
riikonpoteiHom [3giT Nel1066030].

Hocaimpkenns in vitro nokasasu, 1o He Bi10YBaioCh BUPAKEHOTO
PO3MOALTY PUCAMMIIAMY B €PHTPOLIUTH Y JIFOAMHH, LLYPIB i Masil, 3
in vitro po3noainom y nnasmi kposi Ha pigxi 1,3, 0,9 i 1, ianosigHo
[3BiT Ne1066030].

3B’A3yBaHHS MeJaHiHy in vitro

3B’A3yBaHHA MeJaHiHy PHCIHMIUIAMOM in Vitro OL{iHIOBAIOCH y
BHNPoOOBYBaHii KoHUenTpatii Big 1 10 10 MkM i3 BUKOpHCTaHHAM
MenaHiHy cenii 3Buuaiinoi (Sepia officinalis). 3B’s3yBaHHs 3
MeJlaHiHOM OYJ10 JlysKe CHIIBHHM i3 Cepe/IHiM 3HAYCHHAM HEe3B’ A3aHOT
(paxuii menie 0,1% npu 1 MxM i Gnusbko 0,2% npu 10 MxM [3sit
Nel066867].

HocnijukeHHs posmojiny B TkauuHax in_ vitro  (meviHkose
3aXOIIeHHs)

[TevinkoBe 3aX0M/IEHHs PUCANILIAMY in Vitro He GyJ10 Uy TIUBEM [0

iHriGiTopy  mominenTHAy-nepeHOCHUKa  OpraHiYHMX — AHiOHIB
(OATP) pudaminmny SV (100 mkM) [3eitr Nel098464]. Tomy
pucaumiaM He BBaaeThes cybcrpatom OATP nroaunu. BiporijgHo,
IO Ha TEYiHKOBE 3aXOMICHHA MNEPEeBaXKHO BIUIMBAE MACHBHA
andysis, WO CHiBNajae 3 BUCOKOK MACHBHOIO MPOHUKHICTIO (>300
HM/ceK).

HocniukeHHa posnoginy B TkawMHAX _in_ vivo  (Hemiuenuii
marepiai)

Posnoain B TkaHuHax i eniMiHalis nicis oaHoOKpaTHoro ado
[IOBTOPHOTO MEpPOpaibHOro MpuiiomMy abo iHTpanepuToHeanbHOro
IOIEHHOTO BBE/ICHHA HEMIUEHOIr0o PHCAWIIAMY OLIHIOBANUCA AK
NepeuHHa  ad0  BTOPMHHA  KiHUEBI TOYKM B Pi3HHX
(hapmMaKkoKiHETHYHUX (PK), tapmakouHaMigyHUX i
TOKCHKOJIOIYHUX J0CTIDKEHHSX HAa MHULIAYMX MOAENAX CMA,
anb0iHOCaX | MirMEeHTOBaHMX LIypaX i MaBMax.
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Poznoodin ¢ [[HC

Pucaunnam nobpe npounukae B I[HC, i3 TenmeHuicro mo aemo
MEHILIIOT KOHLEHTpauii B MO3KY y MOpPIiBHSHHI 3 KOHLIEHTpAL{i€lo B
MIa3Mi y MUIIEH Ta MaBI, 110 CiBNAfae 3 BAACTUBOCTAMH CybeTpaTy
MDRI1 i BCRP y muwmeii [3siti Ne 1081903, 1087637].

PiBens nikapcbKoro 3aco0y 3HU3MBCSA MapaieNbHO B MIa3Mi, MO3KY
Ta CHNMHHOMO3KOBiIH pigMHI B yciX BHAIB | He BHUABIABCH B
AOBrOCTPOKOBHMX [AOC/IPKEHHAX Mic/asi mepiofy BiAMHMBAaHHSA, 110
MiATBEPIKYE BIACYTHICTH KyMyJiauii B Tkanuuax [3situ Ne 1063584,
1065114].

Posnooin e m’sizax

Pucaunnam 106pe npouykae B TKAHUHH M’A3iB i3 KOHIEHTpaLi€lo
B TKaQHMHAX N0/i6HOI [0 TaKoi B M1a3mi KpoBi y MHIIEH, LIypiB i
MaBIl. PiBeHb npenapary LWBHKO i NapajieNbHO 3HUKYBABCA B ILIa3Mi
Ta M’A3aX LLYpiB Mic/s 3aBeplueHHs AiKyBanus [3pitTu No 1063288,
1065261, 1067462].

Posnoodin e inwux opeanax, ujo ypasxcaiomecs npu CMA

B nocaimkenni posnoainy B TkaHuHax y muwei [3siT No1065261],
KOHLIEHTPALlisi pUCAUIIAMy B M’s3aX, MO3KY, ceplli i roprati 6yna
MOPIBHAIBHOK i3 3arajbHOI KOHLEHTPALIEK B IUIa3Mi i3 pi3HULEI0
MEHIIE HiX B 2 pa3u M’ BOMa TBApUHAMM uepe3 7 JHIB LIOAEHHOr0
3acTocyBaHHs. KoHuUeHTpauis pHcauIIaMy B KICTKOBOMY MO3KY Ta
CeNe3iHli  MPOJEMOHCTPYBana  BHUCOKY  MiXKiHIAMBiqyanbHY
BapiabeNbHiCTh, a CNiBBiAHOWEHHS KOHLEHTpALii pUCIUTIaMy B
TKaHMHI  cenesiHku/mnasmi  Gyno  >2.  CniBBiJHOWIEHHN B
TKaHuHi/nnasmi  Oyno BuwmuM B  Hupkax (10), newinui Ta
ABaHanuaTHnanid kuwui (33 ans obox opranis). ¥ aBox iHmmX
TBAPHH, SAKHUX YMEPTBHIM uepe3 O THKHIB [MiCiAs OTpUMaHHS
OCTaHHBOI /103W, KOHLEHTPaLlis PUCAMIIAMY M’si3aX, MO3KY, Ceplli,
ABaHANUATHNANIA KULIL, cene3iHLi, seukax Ta roptadi Oyjaa MeHie
1 nr/r (Amkdye 1 HO/MA JUIS 1Ia3MM KpoOBi Ta CIIMHHOMO3KOBOT
pilyHK) i 61M3BK0 4 HI/T B eYiHLi Ta HUPKaX.,

Posznooin 6 ouax :

Y wypis-aab0iHOCIB CMIiBBiZHOMEHHS KOHLUEHTpaLiil pucaAUIIamMy
B TKAHWHAX Pi3HUX CYOCTPYKTYp OKa Ta B ruia3mi Kposi 6y.10 piBHUM
abo MEHIIMM OfiMHULL. Y MirMeHTOBAHHMX LILYPiB Ta MaBM PO3NO/IN
pucauniaMy B MeJaHiHBMICHWX YacTHHAX OKa (CyAMHHA 000J0HKa
OKa i mirMeHTHuUii eniTenili ciTKiBky, paiifyska, ckiepa) 6yB CYyTTEBO
OinblIMM HiK B HEMIrMEHTOBAHHX CTPYKTYpax oOKa (CiTKiBKa,
KPULITAJIMK, CKIOMOAIOHE Tifo) abo B iHIIUX yacTHHAX Tiaa (M’s3H,
MO30K, CITMHHOMO3KOBA PiIiHA), 11O CMiBMAA€E i3 COCTEPekKyBAHHM
3B°A3yBaHHAM MeJaHiHy in vitro. [Ticas nepiomy 6e3 mikysaHHs
KOHLEHTpALi PUCAUIIaMy BCe 1€ OYJIM CYTTEBO BUCOKUMH B OYax,
0COOJIMBO B MeJIaHIHBMICHUX 4aCTHHAX Y MirMEHTOBAHMX ILYPIB Ta
MaBIl, XOuYd YiTKO 3HWKAJIMCh [Tic/isi 3aBepIUEHHs JiKYBaHHA, 110
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TaKMM YMHOM CBi/I4MTh NP0 NOMITHY ediMinauito [3siTu Ne 1063584,
1064057, 1065261, 1067462].

ocniuikeHHs po3no/iiay B TKaHKHAX in vivo (QWBA)

Posnoxin B TkanuHax micns oaHOKpaTHOro mMepopaBHOro
BBEJICHHS (5 MI/KI) i OHOKPATHOrO BHYTPilIHEOBEHHOTO BBEEHHS
(2wmr/kr)  MC-pucaumnamy camusm-ansGiHocaM i 4acTKOBO
MIrMEHTOBAaHWM  LIlypaM BMBYABCS 3@ JONOMOIOK  KUTBbKICHOT
aBTopajiorpadii Bcroro Tina [3siT Nel065260]. TkaHHHAME, B AKUX
Oynia BHsIB/IEHA HAHBMINA KOHLEHTPALLIS MPOTATOM YCHOIO Mepiofy
pociimkenus (168 roamn), 6yau HaBKONOBYLIHA 3a103a, 3a/03a
KpaHHBOI M10Ti, Mo3aopbiTanbHa cIbO3HA 3211034, iHTpaOpGiTaIbHA
CJbO3HA 3a/03a, HAJHUPHWUKK (KIDKOBA Ta MO3KOBA PEYOBMHA),
CIMHHI 3271034, MelibomieBa 3an03a, Oyab60ypeTpankHa 3amosa i
muTonoaibna 3a103a. TKAHWHM, SIKI Majd HEBENHKY EKCIO3MLi0
PanioakTHBHOCTI, BKJIKOYAIH MO30K (CMiBBiAHOLICHHA MO30K:11a3Ma
KpoBi = 1), ciuHHmi MO30K, Ginuit skup, wepeTh i KpULITanHK oka. Y
MirMEHTOBAHMX LIYPiB BULLMH PiBEHb Pai0aKTUBHOCTI BUMIpPHOBaBCS
B NirMEHTOBaHiH WIKipi NOPIBHAHO 3 HEMINMEHTOBAHOIO WIKIPOIO.
Bucoxuit piBeHb panioakTHBHOCTI acouitoBaBest 3  yBeaTbHUM
TPAaKTOM/CITKIBKOIO y YACTKOBO IIrMEHTOBAHUX LLYPiB, OHAK PiBEHb
OyB HU3BKUM Y H1ypiB-anb0iHOCIB.

IIponnkHeHHs yepes nuaueHty (QWBA)

IIpOHMKHEHHs Yepes MIIALeHTY aHali3yRaaoch MIISXOM BUBUEHHS
PiBHS  pPaliOaKTMBHOCTI y BariTHMX caMOK IWypiB  rmicas
OJHOKpAaTHOrO  rnepopanbHOro  BBe#eHHs  “C-pucauniamy.
PanioaktusHicTTh nponukana uyepes nianeHTapHuMid Gap’ep, npu
LBOMY paliOaKTHMBHMH piBEHb OYB MPUCYTHIM B  KiJIbKICHO
BUMIpPIOBaHUX PIBHAX y Mioja (i B OKpeMUX TKAHHHAX 1710/1a) yepes
30 xBuauH Ta 10 24 roaun nicis BBeAeHHs. PiBeHb pasioakTHBHOCTI

OyM MEHIIUM MeXi KiJbKICHOrO BH3HAYEHHS y mioga uepes 72
rosinHu |3siT Nel(084364].

4) meTabosnizm

Mera6o.i3m pucauniaamy in vitro

MeTtaGoui3M B renatounTax JHOAMHM | MiKpOcoMax Mevinku

Pucmunnam  Oys  BiawocHo MeraGoniuno cTabijibHuM  mpH
iHKyOyBaHHi 3 MIiKpOCOMaMH Ta remaTOLMTAMH MEYiHKH JHOAMHH,
MpH LBOMY BIANOBI1HO >89% i >98% BrxizHoro nikapcekoro 3acody
3amMiIanocs y He3MIHEHOMY BUrsAl micias inky6auii. OCHOBHOIO
ainsHKoro  Oiotpancopmanii GyB kommowewT minepasumy. N-
rigpokcumeraGosit M1 Oy BusBieHuil B MIKPOCOMax NEUYiHKH i
3pa3Kax renaTtouMTiB ycix BuiB. Yci iHmi MeTabo1iTH yTBOpHUINCH B
MIKpOCOMax MeYiHKH i renaTouMTax wIOHAlMeHIIe 3 BHUIIB.
Honatkosi  cyrresi MmeraboniTh He chocTepiranuce  micas
iHKYOYBaHHS 3 MiKPOCOMAMH Ta renaTtouuTaMu iHWMX BUAiB [3BiT
Ne1062728].

Metabo/1i3M 33 JIONOMOrOK peKOMOIHAHTHO _eKCIIPecoBaHMX

thepmenris ar0aMHK
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[HKyGyBanHs HemiueHoro i “C-pucaunnamy i3 pekomMGiHaHTHHMH
(epmenramu CYP i FMO moaunun nokasano, o pucanriam Mosxe
MeTabotizyBaTieh 3a gonomoroio sk FMOI, tak i FMO3, a takox
CYP 1Al, 2J2, 3A4 i 3A7. MHOKHHHI NpPOAYKTH OKHCHOIO
MeTadoi3My YTBOPIOBATHCE Y Pe3yJbTaTi /il KOKHOrO (hepMeHTy,
npu upomy epmentd FMO crpusiots mnsaxy N-okucieHHs s
yTBOpeHHs M1. M1 yrBoproeThes y pesynsrarti aii Takux depmeHTin
sk FMOI1 Tak i FMO3, a Takox CYP 1A1, 2J2 i 3A [3itu Ne
1062728, 1066973, 1092235].

HocniikeHHs  XiMi4HOro iHriGyBaHHs B MiKpocoMaX IeyiHKH,
HHMPOK | KMIIEYHHKA THOJAUHN

[Ipn mikpocomanshnx inkyGauisix merabosism pucauniamy (10
MKkM) OyB HaillinTeHcHBHilIMM B nevinwi (24%), nani B Hupkax (9%)
Ta KUIIEYHUKY (2%). Takum unHoM MeTaboni3M Moske BiaOyBaTHCh
B MEYiHLi, HUPKAX | KUIICYHHKY | PH LIBOMY OYiKY€ThCS, IO MeYiHKa
€ OCHOBHHM OpraHoM MeTaboiqHOro KipeHcy.

JlocnifxeHHs XiMiuHOTO iHriGyBaHHS MPOJEMOHCTPYBAH, IO
pepmentt FMO i CYP3A Gynu ocHOBHMMM (epMeHTaMH, AKi
3aiHCHIOTE MeTaGomi3M pucauniamy [3situ Ne 1066973, 1092235].

BuBueHHA 3a/1€KHOCTI Bijl BIKY BJAacHOr0 KipeHcy in vitro

[Morynsiuis 3paskis MikpocoM mewiHkM MH0aMHM BiA 39 OKpemux
JIOHOpPIB, ~ BKMIOYAlOYM  JIiTell,  BMKOPUCTOBYBazach  jyisi
0e3rocepeHbOro BUBYEHHS NOTEHIanbHOI BikOBOI pisHMLi y
BJIACHOMY  KiipeHci. 36inbimieHHst iHTeHCHBHOCTI MeTabomismy
pUCAHIUIaMY CMIOCTEPiranock MK BikoBuMu rpynamu 0—6 micsiiis,
6 micsauiB-2 poku i 2—6 pokis [3siT Nel1089229].

KopaneHTHe 3B’ A3yBaHHs

KoBanienTHe 3B’s3yBaHHS pUCAMIIAMY BMBUYAIOChH 3a J0MOMOIOK
"*C-miueHoro pucaumiaMy B MiKpOcOMax nediHKH MOAMHHM [3BiT
Nel066482]. TlokasHMK KOBAJIEHTHOTO 3B’A3yBaHHS pacIuIIamy
3HAXOJMBCA B HU3bKOMY Jliana3oHi (BUXiJHe CKOPUroBaHe 3HAYEHHS
59 nMonb/Mr s3meHmmnock 0 20 NMONB/MI B MPHCYTHOCT]
rIyTaTioHY).

Mera6onizm M1 in vitro

Mera6onit M1 wmoxxe mertaGonisyBatvcs aaii Mg BIJIMBOM
Oaratbox depmentis CYP i FMO, siiouaroun CYP 1A1, 2C8,
2C19, 2J2, 3A4 i FMO 1 ta 3. 3 uux CYP2J2, CYP3A4, FMOI i
FMO3 € naii6inbm akruBHuMu [3sit Ne1092235].

MeTabo.1i3m in vivo

Merabonism in vivo y mypis ta MaBn

Iowykoea inenrudikanis meraGonity B nnasmi kpopi wmypie
(opocri Ta HecTaTeBO3pili) Ta MABM Mic/is NEPOPANBLHOTO BBEICHHS
HEMI4EHOr0 PUC/MILIAMY CBiIUHTB NP0 Te, L0 BUXiTHMIT Npenapar
OyB OCHOBHOIO LIMPKYJIIOIYOK PEYOBMHOIO, MPEICTABIAIOUH Oiblle
84% B 0b0x BuaiB. M1, M6 i M7 Gyiu BusiB/ieni B mita3mi KpoBi Magn
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i M2, M3, M4 ta M5 6ynu BusBIEHI y BUMJIAMI LMPKYITIOIOYMX
KOMIIOHEHTIB B ¢J1ifloBoMy pisii B 060x Brais [3siT Nel1062728].

[lopanbie XxapakrepusyBaHHs MeTaGOJITY MPOBOAMIOCH TiCIs
BBeAeHHs '‘C-pucamnnamy iHTAaKTHMM ulypam Ta uiypam 3
KaHIONBOBAHOK KOBYHOW mnpotokow (BDC) [3eir Nel068338].
Haii6inb nowmpeHoo acoLiHoBaHo0 3 MpenapaToM PeyoBHHOK B
niuasmi Kposi, exanisix Ta cedi 6yB He3MiHeHHUI nikapchKuil 3aci6.
Haiibinb nowmpenum nupkysmoounm metadonmitom 6y MI,
npeAcTaBstoumn 4% acouifoBaHOT 3 NpenapaToM peyOBMHH B MIa3Mi
yepes | roauHy micis mepopanbHOro BBeAeHHsA. B ekckpemeHTax
HeaMiHeHHi BuXinuuii nikapeekuii 3aci6 ckianas 50% nepopansHo
MpUIAHATOT 103K, Y ToH 4ac Ak M5 OyB HaiiGinblu nmommpeHnM
meTabostiToM, ineHTHhiKoBaHUM B (ekaifx Ta ceui.

Y wypie BDC nicns BHyTpiliHbOBEHHOrO BBeneHHA 19% no3u
BUBOJMIIOCK i3 JKOBYIO, @ He3MiHeHMIi ikapchkuii 3aci6 ckaas 0,8%
Ao3u. B ceui Oynu BusBieHi MeTaGoNiTH, SKi yTBOPHIMCH B
pesynerari  GioTpancdopmalii  pparmentis  minepasuHy  Ta
iMifasonipuaasuny Ta KoH'iorauii cyiwgaris. YogeH okpemuii
MeTabosIiT B cedi He cTaHoBMB Oinblue 2% Bin 103u. PesynbTari y
BDC micist nepopansHoro BBejieHHs Oyau aysxke nofibHumMu [3Bit
Ne1068338].

5) BUBeieHHS

BuBeneHHs  micns  OJQHOKpaTHOro  mepopanbHOro  ato
BHYTPILIHEOBEHHOTO BBeJeHHs *C-pucauniamy uypaMm BUBYAIOCH
B /JIBOX OKpeMHX pociimkenHax [3eitu Ne 1065260, 1068338].
Binbuicts cymapHoi BBeJeHOT pasioaKTMBHOCTI BMBOAMIACH 3
bekaniaMu, Npu UBOMY 3 CEUEH BHBOAMIACH HAGAraTo MeHIa
KinbkicTb. [Ticis BHyTpilHBOBeHHOrO BBeAeHHs utypam BDC 19%
JI031 BUBOJIUIIOCH 3 JKOBYIO,

[Ticns BBE/ICHHS HeMIueHOT0 pucauniamy uypam
(BHYTpiIHEOBEHHO a0 mnepopaibHO) abo ABAHCHKMM MaKakaM
(epopanbho) makcumym 2,4% (mypu) abo mewme 1% m03u
(MaBITH), BiMOBIIHO, BUBOAUIOCH B HE3MiHEHOMY BUTJIS 3 ceuero
[3siTi Ne1065261, 1068338].

Ekckpewis B MOMOKO  oOliHIOBanach  BUBYEHHAM  piBHs
panioakTHBHOCTI B MOJOLi Ta IUa3Mi KpOBi JaKTYIOYHX CaMOK
Ly piB-aib0iHOCIB (103yBaHHs npubausHo uepes 10 auis micas
MOJIOriB) MiC/s  OJHOKPATHOIO [E€poOpaibHOro npuiiomy 4C-
pucaunnamy. CepeaHe CiliBBiIHOLIECHHS KOHLEHTpALT B MOJIOL 110
BiJIHOIIEHHIO [0 MJIa3MH CTaHOBMO Big 1,2 10 3,5 i3 HEBEIMKOMO
MDKIHAMBIZYyanbHOI BapiaGensHicTio. [lepion HaniBBHBeaEHHS
PafioakTHBHOCTI B MOJIOL| Ta Nja3Mi KpoBi craHOBUB 14 roauu Ta 8
rOJIMH, BiAnoBiaHo [3BiT Ne1084368].

6) bapmakokiHeTHUHI B3aeMO il
(nokniHiuHi)

[Torenuian woja0 BIUIMBY iHIIKMX JIKAPCHKMX 3acO0IB  Ha
(bapMaKoKiHETHKY pUCAUTIIAMY
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Bucoka NpoHUKHICTh pUCAMNIAMY CBIAYMTB PO HU3LKMIA PH3MK
BIUIMBY {HIIMX MpenapartiB Ha PHUCAMMIAM BHACTIAOK NiKapchbKOT
B3a€MO1ii, 00yMOBICHOT TpaHCTIOpPTEPaMH.

[loTenuian moo BiIMBY pucauniamy ta M1 Ha hapMakokiHETHKY
iHIIMX JTIKAPCBKMX 34C00iB

In2ibiyis (obopomna i TDI) ma indyxyis CYP

Pucaunnam Ta ioro ocHouuii metaGosmit M1 wHe iHriGysanu
(oGopotHa iHribilia abo inribiuis, sanexna sia yacy [TDI]) Gymp-
siKui 3 Bunpobosysanux depmentis CYP (CYP1A2, 2B6, 2C8, 2C9,
2C19 1 2D6), 3a Bunsatkom CYP3A4.

Pucauniam Ta fioro ocHoBHuii MeTaGomit M1 He inaykyBanu 6y16-
kUi 3 BumpoOoBysanux depmentis CYP (1A2, 2B6, 2C8, 2C9,
2C19 i 3A4) [3situ Ne 1064537, 1069486, 1077033, 1090549,
1090966].

Ineibiyis mpancnopmepie nixapcokux 3acobie

Pucaunaam i M1 we iuriGysanun Gyae-ski Ginku-TpaHcnoprepu
JKapCbKKX 3acobiB, 10 BMBYANMCH in vitro [3Bitm Ne 1066927,
1067280, 1074124, 1081903, 1087637] 3a BUHATKOM HACTYIHOTO:

- Pucaunyam e inribitopom OCT2, MATE1 Ta MATE2-K in vitro;

- M1 e inri6itopom BCRP ta MATEL in vitro.

Ha nizcrasi cuctemHoi Ta MicleBoi koHUeHTpauiii pucauniamy ta
Ml eIMHHMM OUiKyBaHMMM KIiHIYHO 3HAYMMHMM PH3HKAMH
B3a€MOJIl 3 iHWMMH JTiKapChKUMM 3acobaMH 4epe3 BILIMB Ha
TpaHCTIOPTEpH MNOB’A3aHi 3 iHribiuiero pucaurmiamom MATE] Tta
MATE2-K.

Takum unHOM, Ha MiACTaBi NaHMX, OTPUMAHMUX in Vitro, He MOKHA
BUK/IKOUMTH NMOTEHLiany Woa0 B3aeMoii pucauniamy abo M1 npu
OJJHOYAaCHOMY 3aCTOCYBaHHI 3 IHIIMMH JIIKAPCHKMMH 3acobamu, siKi €
cybctparamu  abo iuribitopamu CYP3A4 abo cyGerparamu
HUpKoBHX TpaHcnoptepiB MATEI ta MATE2-K.

7) iHwi papMakoKiHETUYH]
JOCHiIKEHHS

DapMakoKiHeTHUHHI Npodine pucAMNIIAMy BHUBYABCH  [MiCs
GaraTokpaTHOro mepopaibHOro BBeACHHA npoTsrom 10  auis
(0,25 mr/kr/nens) y camok ABaHCHbKMX Makak. [IpoTsrom mepiosy
N03YBaHHA HE CIIOCTEPIranoch 3aleXHOr0 BiJ uyacy KiipeHcy.
Excriosuuis  30inbuyBanack Juie HesHa4HO npH  KoedilieHTi
Hakonu4eHHs 10 2,5 [3BiT Nel1059567].

DapmakoKiHeTHKa/TOKCHKOKIHETHKA/MeTab0Ti3M Y
HECTATEBO3PIINX INYPiB

DapmakoKiHETHYHHI TPOdisib prcaMIaMy BUBUABCS Y IYpiB 10
I mic/ist BiANyYeHHs Bijl rPYAHOrO roJyBaHHA, MOYMHAIOYH 3 4 jHs
MIC/ISs HApO/UKEHHS | MNOPIBHIOBABCA 3 TakMM y JOPOCIMX B
(apmakokiHeTMYHMX ~ Ta  TOKCMKOMOMYHMX  JOC/IKEHHAX
O/IHOKpaTHOI 03H. 3arajibHa eKCIO3HLsA PUCAUILIAMY 30iNbLIMIacs
PENeBaHTHO (3 4 N0 14 jeHp micas HapopPKeHHS), BipOTiAHO uepes
HaKOMUYEHHs Yy pe3y/bTati Oi/bll NOBIIBHOrO BUBeAEHHA (ty, 151 20
roaut B4 i 12 aui micas HapoHKeHHs ), i mic/s 1bOro 3MeHIIyBaIackh
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Ha 31 JeHb micas HapomkeHHs 1o 3aransHoi AUC, moai6Hoi o
TAKOI, IO crocTepiranack Ha 4 AeHb Micis HAPOIKCHH.

3arasnbHa ekcriosuis Ha 31 neHb Mic/1s HAPODKEHHS CHiBNAaNa 3
EKCIMO3MLIEI0 Y HIMX A0pociuX uiypie. ¥V notomcrsa na 4 ta 12
JIeHb MC/IS HAPOJUKEHHA PUCIMILIAM TaKokK MPOJEMOHCTDYBAB
BIACTPOUEHUH tmax (7 roauMH) y nopieHAHHI 3 wypamu Ha 31 aeHb
MIC/S HAPO/PKEHHA Ta JOPOCAMMH Iypamu (3 romunm) [3situ No
1063098, 1064408, 1065114, 1066709, 1088815].

BinbHa (pakuis B niasmi kpoBi Lypis cuiibHO 3anexkana Biz BiKy i
XapaKTepHu3yBalach BUCOKOK MixKiHAMBIyalbHOO BapiabelbHICTHO.

[Mowykoa igentudikauis meraGonity B muasmi kposi wmyypis
MPOAEMOHCTpYBana, WO MeTaboMiYHUiA npodils CyTTEBO He
BIIPi3HABCA y HECTATEBO3PIMMX LIYpiB (BUBUABCS OMH OKpeMo
B3ATHH MOMEHT 4acy) y NopiBHAHHI 3 J0pociumu uypamu. Bincotok
BHXI/JIHOT MOJIEKY/IH B 3pa3Kax MIa3MH KpOBi OYB €0 MEHIIHM y
HecTaTeBO3pinnx wypis Ha 10 aeHb micis HapomkeHus (88%) y
MOPIiBHSHHI 3 JopocauMK wypamu (>98%) [3siT Ne1062728]. B 4-
THIKHEBOMY JOCJIIKEHH] FOBEHIIbHOT TOKCUYHOCTI CMiBBiAHOIEHHS
MI 10 BuXiZHOrO JiKapchKoro 3acofy cTaHoBMI0 32% Ha 4 neHsb
nicns HapouKkeHHs, 19% — Ha 12 neHb micis HapoKeHHs 1 24% — Ha
31 neww micns napompkenns [3sit Ne1088815].

Ekcnosuuis moaMHu micis nepopaibHOro MPUHOMY pHUCIUTIAMY
Oyna mporHo3oBaHa 3a AOMOMOroK (apMakoKiHETHUHOT Mojel,
ocHoBaHiii Ha (isionorii (PBPK) i3 BHKOpUCTaHHAM mporpamHOro
3abe3neuenns Gastro Plus Bepcii 8.6 [3siT Ne1066664]. Ha migcrasi
OTPUMaHMX in vitro Ta in vivo JOKIIHIYHMX JaHHX oyno
MPOrHO30BaHO, WO pucaumiaM Oyae 100pe BCMOKTYBAaTHCH Y
moanHu (>90%), neMOHCTPYBaTH NOCHTH NOBIABHME MeTaboJ1i3M
(tiz B nnasmi kpoei B gianasoni 10-70 romuH) i3 3HAYHHM
posnopinom B TkanuHax (Vs B Jianasoni ig 2,56 o 5,32 aekr ),
Ouikysanock, mo hapmakokineTnunuii npodins Gyxe AiniiiHaM y
JIOJIMHM, OCKIJIbKKM HeiHiliHI npouecy He 6yu ineHTHdiKoBaH.

3 Merol nporHo3yBaHHS eQEKTMBHOI 403M Y JIOAMHH JUIs
pucaunIamy Oyna 3acTOCOBaHa (hapMaKkoKiHETHYHO-
(hapmakouuamiuna Mozens, po3poGiena pawime s MOJIEKYH
aHaJIOrYHOro XiMiYHOTO KJIACy 3 TaKMM CaMHM MeXaHisMoM i
(RO6885247). Nana mopens Oyna BajnizoBaHa Ha OCHOBI JaHHX,
OTPHMAHHX y 310pOBUX 1I00POROJIBLIB Ta nawieHTiB i3 CMA. B wii
MOJe/I BBAkanOCh, O JMie He3B’s3aHuil (BilbHMI) mikapehKuii
3aci0 B mmasmMi kpoBi € (apmakonoriuno aktusHuM. Ileii
(hapmakonoriuno akTuBHHIA Jikapchkuit 3aci6 3GinblIyBaB piBHI
nosHoposMipuoi MPHK SMN2 B Tkanunax, mo npusseno o
30inbIeHHs piBHA Giika SMN y BiANoBiAHUX TKAHUHAX.

[Tapamerp mozneni ECso onucye konuenTpaiiio, sika 3abesneuye
MOJIOBUHY MAaKCHMANbHOIO 30ibIIEHHA PIiBHA NOBHOPO3MipHOT
MPHK SMN2 in vivo. In vitro ekcnepumenTansHo BusHauena ECso
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Ansa pucauruiamy Oyna B pianasodi Big 2,53 ao 11,5 vr/mna [3BiT
Nel066984], BianosinHo 10 criocTepeskeHs B LIIBHIA KPOBI JIIOJUHH
Ta ¢ibpobracTax MOAUHH.

4. ToxkcukoJoris:

1) ToKcHuHICTB Yy pa3i oaHOpa3oBOro
BBEIEHHA

Cneuianbni  Jocli/ukeHHs BMBYEHHA TOKCHYHOCTI Yy  pasi
OJIHOPa30BOr0 BBeJEHHs He mnpoBoauauck. Bianosiano no ICH
M3(R2) o3HaKM TOKCHMYHOCTI MiC/iA OJHOPA30BOrO BBEIEHHS
OLIIHIOBA/IMCh MM/l 4ac AOCHIPKEHb TOKCHUHOCTI Yy pasi MOBTOPHHX
BBE/ICHb, 30KpEMa B JOCI]iAKEHHAX KOPOTKOCTPOKOBOI TPUBAIOCTI
JKYBaHHS Ta BUCOKHX J03.

2) TOKCHYHICTB y pa3i MOBTOPHUX
BBE/JECHb

Byna BHKOHaHa KOMIUIEKCHAa [nporpaMa  TOKCHKOJOMIYHHX
JIOCJIi/IPKEeHb Y pa3i MOBTOPHUX BBEACHB 3 METOK OL[HKK Mpodisio
Oesnexku pucauniamy. B ycix JociiKeHHAX pUCIMNIAM BBOIMBCS
yepes LITYHKOBHI 30H], TOOTO MOiOHO 10 NIAHOBAHOIO KJiHIYHOTO
maaxy sBefeHHs. [lopiGHo o (opMM BURyCKy Ui JIHOJAMHH,
pHCAMNIAM JIaBaBCs y BUIUIAAL OpaJbHONO PO3YMHY, cTabili30BaHOrO
acKopOIHOBOK KMCIIOTOK), B YCIX AOCITIKEHHAX Ha TBAPHHAX.

Bynu BUKOHaHI HACTYIHI A0OCIIKEHHS.

Heba3ogi gocnimpkeHHs

3eim Nel(061416: RO7021707 i RO7034067: 14-Oenne 6azoee
MOKCUKON02iIYHE 0CIIONCEHHA NePOPANbHO20 (Yepe3 30HO) 66edeHHA
Y wypie 3 HacmynHum 14-0ennum nepiodom 6e3 niKyeanms.

Bua/ninis: wypw/Bicrap 'annosep Crl: WI (Han).

Ho3zu: 0; 0,75; 2,5; 7,5 Mr/kr/aeHp o1WH pa3 Ha JEHb.

TpuBanicte 103yBaHHA: 2 THXKHI 3 HACTYMHUM BiJIHOBJCHHAM
NpPOTIAroM 2 THIKHIB.

Pesynpraty, 110 BapTi yBaru:

Y nosi 7,5 Mr/kr/neHs: y camuiB 3HWKCSHHE NPUPICT Macu Tija Ha
19% i 3MeHIIEeHHs CMOKMBAaHHA TKi; MIHIMAJbHO TiJABUILEHHI
anonTo3 y KpHUNTax [ABaHALUATUIIANOT KULIKHM, TOHKOT KHMILIKH,
K1yOOBOT KHILKH Y CAMOK.

AHani3 excrpecii reHiB BHUSIBUB CIUIAMCIHI TPAHCKPHMITIB IEHIB
MADD, STRN3, APLP2 B cenesinmi, apaHaaugaTunaiiil kuwui ta
s€YKax.

He crniocrepirajiochk KJIiHiYHUX O3HAK, 3HAXiZOK MPH OL[HIOBAHHI
oranpmockonii,  KJIiHi4HOT  marosorii, = Macu  OpraHis,
MaKponartoJorii, a Tako)X 3HaXiJOK Micis Mepioay BiJHOBJIEHHS.
Tpanckpuntu renis SMN1 i FOXM1 3anumunuce He3MiHHUMH.

PiBeHb BigcyTHOCTI cnocrepeixyBaHuMX HeOakaHuX edeKTis
(NOAEL) ana RO7021707 6yB inentudikosanuii sik 30 Mr/kr/aeus;
s RO7034067 (pucaunnam) OyB igeHTHgiKoBaHHH Ha piBHi
7.5 mr/kr/neus.

3eim Nel061651: RO7021707 ma RO7034067: oOocnioacenns
MOKCUYHOCMI MAKCUMANBHOI NepPeHocumoi 003U 3 HACMYnHUM 2-
MUNCHEBUM REPOPATLHUM 66e0CHHAM (30HO) y MAgn.

Bun/nidiga: Makaku sBaHCHKI.
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Pestome Ta BuchoBku: RO7021707 i RO7034067 (pucaunnam)
3aCTOCOBYBAJIUCH LIOAEHHO O/HIH Napi ABAHCHKUX MaKaK /15l KOKHOT
BUMPOOOBYBAHOT PEYOBHHM 3 METOK BHMBYEHHS MAKCHMAJIbHOT
nepexocumor 103u. RO7021707 3acrocosysases B 103i 1,5, 5, 12 i
24 mr/kr/neHb npoTAroM I’STH AHIB MOCHIb I KOSKHOTO piBHS
Ao3u, a RO7034067 noxiGuum 4MHOM BUBYABCA B 103 1,3, 10120
mr/kr/aens. RO7034067 neperuius MaKCHUMaJIbHY TOJIEPAHTHICTh
npu 20 Mr/kr/aens i 11s 060X TBapuH OYI10 3aCTOCOBAHO €BTAHA3IHO
TNepe/uacHo IiCaA BBEJEHHS [BOX 03 Yepe3 HaaMipHi KiiHiumi
O3HAKW Ta BTpaty Bard. EdekTn BUNpoGoOBYBaHOT peuoBHHN TakokK
BKJIIOYA/IM KJIiHIYHI maToforiyni 3sMinm i ricromarosoriuni 3minu
WKIpW/MiAWKIpHOT  KIITKOBMHM, — NOBIK,  s3uKa, LLJTYHKOBO~
KHIIKOBOro Tpakry, roptati i seuok. RO7021707 nepenocuses B
YCiX BUNPoGOBYBaHHUX J03aX.

Pucpunnam sunpoGoBysases B HacTynwiii dasi 3aCTOCYBaHHS B
¢ikcosaniii 1031, B axiit gosm 0, 0,75, 1,5, 3 i 6 wmr/kr/oenn
3aCTOCOBYBAIMCE NPOTATOM 2 TIKHIB i nepeHocuancs no6pe. IMpu
3aCTOCYBaHHI 103U 6 MI/KI/neHb criocTepiraauck nop’s3adi 3
BUINPOOOBYBAHOIO PEYOBHHOIO MCTONATONOMYHI 3MIHH MiHIMATBHOT
TSKKOCTI 3 OOKY LIKipW/MiiuiKipHOT KI1iTKOBUHK, MOBIK i MOPOKHBOT
Kuwikd.  Mikpockoniuni  edextn  He  crioctepirammics npu
3aCTOCYBaHHI 1034 3 MI/KI//IeHb, KA acOL{I0BANACh 3 MOKA3HUKAMH
cucremHol ekenosuutii (AUCo-24n) i Cmax Ha 14 nenb y camigis/camok
BinnosigHo 3130/6720 (urerom)/mn i 378/604 Hr/mu. Tomy
BBAKAJIOCH, L0 103 110 6 MI/Kr/AeHb BiporiaHo GyayTh MaTu 1o6py
MEPEHOCHMICTE B HACTYNHMX IOCHIDKEHHAX y pasi MOBTOPHHUX
BBEJICHb.

3eim Nel073193: RO7034067: docnioxcenns moxcuunocmi ma
MOKCUKOKinemuku npu 7-0ennomy niobopi dianazony 0oz y 001178-
W (Ouroeo muny) RasH2 sunueit.

Bua/ninist: muii/RasH2

Ho3u: 0; 10; 20 (rpyna 5); 30; 100 Mr/kr/neHb.

Tpusanicts 10o3yBanHs: 7 AHiB, O1UH pa3 Ha JeHb, i3 HacTynHum 14
JIEHHUM BiJHOBJIEHHSIM.

Camui Ta camkn RasH2 (ankoro Tuny) muweii noyarkopo Oynu
posaineni Ha yoTHpH rpynu. Yepes 3Haxinku B rpynax ao3yeanss 30
i 100 mr/kr/mens 10 TBapuu i3 TOKCHYHICTIO/CTAaTB/Tpyny Gyiu
nepesejieHi B rpyny 5. Jlosysauus B rpyni 5 6yio posmnouare yepes
8 1HiB micas nouyarky B rpynax 1—4.

Pesynbraru, o Bapti ysaru:

>30 mr/kr/neus: 3 aus 4 (y mo3i 100 MI/KF/JIeHs) i aHs 5 (y no3i
30 Mr/kr/nens) i B nogasIioMy HacTymHi KiiHiuHi CHOCTEPEIKEHHS:
3ropOueHuit  30BHIlUHIA BUMMISA, TiMOAKTHBHICTS, MiJoepeKLis,
aTakcis, KOCOOKICTb, XOJIOJHE HA JOTHK TiJO, 3eNeH] BUAIEHHS i3
CTaTEeBMX OpraHiB, HechopMOBaHHil Kai i/abo rpyda wiepcrs, 1o

KOpE/IroBA/H 31 SMEHLIEHHSAM CTIOXHBAaHHS 3Ki Ta BTPATOK MacH Tia.
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Teapwiuu B rpynax 103 100 i 30 Mr/kr/zens Oynu yMepTBieHi B aui 4
i 5, Bignogiguo.

Kniniunumu natonoriuaumu eextamu Gy NOMITHE 3HMKEHHS
abCoMOTHOrO YKCHa peTHKYIOUUTIE Ges MOMITHOTO 3MEHIIeHHSs
MAacH epUTPOLMTIB, IO CBIYMAO 1PO 3MEHILEHHS eputponoesy. Yci
IHII reMaToNoriuni Ta KIiHiuHi Gioximiuni 3MIHM  BBakanucs
PE3YJILTATOM CTpeCy, 3HEBOAHEHHSI, 1/a60 3MEHILIEHHS CrIOKUBAHHS
ixi abo mMacu Tina.

Y TBapuH, siki oTpumyBaim pucauniam B 103i <20 Mr/kr/neHs, He
CTIOCTEPIranoch  3BSI3aHUX 3 PHCAMIIAMOM  KTiHIYHHMX
CHOCTepeXKEHB 00 3MiH Mack Tina abo cnokuBaHHS TKi. B KOIHI M
Tpyni  He  CrocTepiranock Mo’ s3aHux 3 pHUCAMIIAMOM
MaKpOCKOMIYHKX 3MiH a60 3MiH Macu OpraHis.

B ymoBax uporo nocnimkenns makcumanbua NepeHocuMa J03a
craHoBuna 20 mr/kr/peus. s mosa Bignoginana PIBHIO eKcro3umii
(camui/camkn Ha 7 geHb) Cumax 1760/1480 MKr/Ma i AUCq.4n
20000/22500 Mkrerom/m.

bazoBi gocnimkenns

36im  Nel063584: RO7034067:  39-muscnese Qocnioncenms
MOKCUYHOCMI  nEpopanvHozo 8gedens (uepes 30md) 6 maen i3
nepiodom 6es nikyeanns npomszom 22 muxcnie.

Bun/ninis: Magnu/sBanceki; nouatkosuii Bik: 24-26 MicsALiB.

Tpusanicte nosysanns: 39 TxkHis.

Tpusanicts nepioay micns A03YBaHHS: 22 THKHI.

Ho6osa no3a (Mr/kr): 0 (koHTpOR); 1,5; 3; 7,5/5 (TBapUHH B rpyni
BHCOKOT 1031 OTpuMyBanu 7,5 Mr/kr/neHs B nepion 3 1 no 12 news.
[Ticas nepiony 6es nikysanns B aui 13-25 Z103yBaHHsA BIJHOBHIIM B
1031 5 MI/KI/aeHb, OYHHAIOUH 3 26 ZIHS).

BucnoBok: Beesenus PHCIMMNaMy ABAHCBKMM MaBIaM MpPOTArOM
39 TwxHiB acouiloBanock B OCHOBHOMY 3 KIiHIYHUMH O3HAKaMH 3
OOKy wIKipM TBapuH, SIKMM BBOIMIH no3y 7,5/5 mr/kr/nens, o
KOpPeJIloBaJIo 3 MIKPOCKOMIUHUMH 3MiHaMKU Ge3 HECNPUATIUBOrO
edekTy y BUrIIsLAI eninepmansHol rinepnnasii. Okpim Toro, nos’ssami
3 JI03010 Y 4acTOTi Ta TAKKOCTI (hyHKUiOHAMbH] (3a pesyibraramu
eaeTpoperutorpamu [EPT]) i mopdosoriuni (3noskicna JereHeparis
CITKiBKH) 3MiHM B ouax CIOCTEePIirainch y TBAPHH, SIKHM BBOIAIN
nosy 3 abo 7,5/5 wmr/kr/nenb. Bukiukamuii MOTEHIian 30pOBOro
HEpBa y Bi/NOBiAb Ha crajax MiATPUMYBABCS, MO CBiAYUTH npo
HEYLIKO/UKEHY TNPOEKLIiI0 aKCOHIR FaHITIOHAPHUX KJTITHH CITKIBKH B
TaJlamyc i KOpy roJoBHOTO MO3KY y TBApUH, sIKi OTPHMYBAIH BUCOKY
A03Y, HE3BAKAKOUU Ha IMCHYHKLIIO CITKIBKH, 1110 crocTepiranack 3a
pesynsratamu EPT i sdOCT. Tumyc (6e3 HECTIPUATIIHBOrO edeKTy)
CaMOK, sKHM BBOJMIIM 103y 7,5/5 MI/KI/meHb., Takoxk OyB
IACHTHOIKOBAHKIT SIK  MilmeHh OB’ s3aHMX 3 BUIPOOOBYBaHOI
PEYOBMHOIO  TiCTONATONOrYHUX  3MiH (arpodis  Tumycy, wo
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CYNpOBO/)KYBANACh 3MEHIUEHHAM pO3MIPY THMYCY i BiAHOCHOT
MacH).

B Kinui 22-TiKHEBOro nepiony BiAHOBJIEHHS JlereHepaltlis CiTKiBku
B o0usacti Bi cepenunu 10 nepudepuuHOi 06naCTi CITKiBKH Oyna
NPHCYTHBOIO B OYaX CaMILiB Ta CAMOK, fAKi paHilie OTPUMYBAIH 03y
7,5/5 mr/kr/aens, wo cBiguMTE npo Te, WO Mg uac nepioay
BiJIHOBJICHHs He OyJ10 Hopmanisauil noB’s3aHuX 3 BUIMPOOOBYBaHOK
pe4oBHHOIO 3MiH B ouaXx. OfHak BaKyosi3alis BHYTPILIHBOO
ANCPHOrO  1apy Bxe He crocrtepiranack i ammuityau EPI
30iMBIIMANCE 00 KiHug (a3 BigHoBneuns. He CrocTepiranock
MOB’A3aHMX 3  BUNPOOOBYBAHOID PEYOBHHOKW  3MiH LIKipu
(BKIIIOYAOUM WKipY MOBIK) i TUMYCY TBApHH, AKUM paHille BBOIUIH
no3y 7,5/5 MI/Kr/neHb, 110 CBiAYHTH NPO MOBHY 000pOTHICTH
MOB’A3aHUX 3 BUTIPOGOBYBAHOK PEUOBHHOIO 3MiH B LMX TKAHMHAX.

NOAEL BBaxaBcs Ha piBui 1,5 Mr/kr/meds, mo BianoBinae
cucTeMHil ekcnosuuii pucauriamy 414/396 ur/ma (Coax) i
1870/2060 Hreroa/mn (AUCo.24) 11ia yac Tuikus 39 dasu J103YBaHHs
y caMLiB/caMoOK.

3eim  Nel064057: RO7034067: 4-muscnese  Oocniovcenns
MOKCUYHOCMI NepopaibHo2o (uepes 30H0) 6eedenns V uypie iz 4-
MUNCHEGUM nEPIo0OM be3 NIKYEanHs.

Bug/ninis: uypu/Bictap Iannosep Crl:WI (Han); nouatkoBuii Bik:
7 THXKHIB.,

Tpusanicte n03yBanus: 4 THxKHI.

Tpusanicte nepiony nicag 103yBaHHS: 4 THIKHI.

Hozu: 0 (HanosHioBau), 1, 3 abo 9 Mr/kr/neHp oauH pa3 Ha JieHb.
HoTrpu 1oaaTKOBI rpynu oTpUMyBanH aHaNOriYHe JO3YBAHHS, | A8
HHUX MPOBOMIACH OLIHKA TOKCHKOKIHETHKH,

10 camuiB Gy11 101aTKOBO BK/IHOUEH] B OCHOBHY rpyny A03yBaHHS
3 MI/KI/neHb 1S BU3HAUYCHHS PIBHA PHCIMIIAMY B MJla3mi KpOBI,
oYax, MO3Ky i IIKipi.

BucHoBok: monenHe nepopankHe BBenEeHHS (yepe3 30Hn)
pucauniamy wypam Crl: WI (Han) y gosi 1, 3 i 9 mr/kr/nens
NMPOTATrOM IIOHaKHMeHIIe 4 THKHIB 3araqoM J106pe MepeHOCHIIOCS.
Ilpu sactocysanni 1031 9 MI/Kr/meHsb cnocTepiranoch 3HHKEHHS
IPUPOCTY Macu Tina y obox craTei, ricrosnoriuni 3mimm (Ge3
HECTIPUATIMBOrO  eeKTy) B THUMYCI, s€YKax Ta IIIYHKOBO-
KMIIKOBOMY  TpakTi, i BHpaxeHe 30i7dblIeHHS  KiJIbKOCTI
MiKPOSIIEPHUX EPUTPOLIHTIB B KiCTKOBOMY MO3Ky. B ymoBax manoro
nociipkenns NOAEL Beaxascs Ha piBHi 3 Mr/Kr/aeHs, pH AKOMY
Crnax 1 AUC(0-24n) Ha 28 nens ctanoBuan 584/684 ur/mn i 5450/5890
(Hrerom)/mut anis camiiB/caMoK, BiAMOBiAHO.

3eim Nel066289: RO7034067: Odocrioxcenns moxcuunocmi 2-
MUACHEBO20 NEPOPAILHO2O (Yepe3 30H0) 3aCMOCY6ants y Maen i3 2-
mudicresum nepiodom be3 nikyeanns.

Buy/ninis: Masnu/saBaHchbKi; moyaTkoBHii Bik: 26-32 Micsuis.
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TpuBanicts no3yBanusa: 2 TiKHi.

Tpusanicts nepioay nicna nosysauns: 2 TusHi.

Hosu: 0 (nanoerioBay), 2, 4 aGo 6 Mr/kr/eHs OJIHH pa3 Ha JEHb.

BucHoBOK: BBeeHHS pUCaUINIaMy SBAHCHKHUM MakKakaM y 103i 2, 4
abo 6 Mr/Kr/ieHs NpoTAroM 2 THKHIB B OCHOBHOMY acoLiI0BaJIOCh i3
KIIHIYHUMH 3Haxigkamu 3 Goky WKipY B 103 6 MI/Kr/geHs, siki
KOPEJIOBAJIH i3 HECHPUATIMBUMH MiKPOCKOMIYHHMH 3HAXIiIKAMH,
TaKAMU AK NapaKepatos, 3amaieHHs, eposii/Bupasku Ta rinepriasis
enigepmicy.  OkpiM  Toro,  MimeHsmu NOB’A3aHUX i3
BMIPOOOBYBAHOK PEUOBMHOIO MCTONATONOMUHUX 3MIH TAKOMK Oyau
ropravb y a03i 4 a6o 6 wmr/kr/aeHs (HecmpuaTnuBi y 1031 6
MI/KT/eHB), THMYC y 1031 6 Mr/Kr/neHs (6e3 HecrnpusTAMBOrO
BIUIMBY) | fA€uka y 1031 6 Mr/Kr/aeHb (HECTIPUATIUBHI BIUIMB);
HasABHICTB MOB’A3aHMX i3 BHUNIPODOBYBAHOIO PEYOBMHOKO 3HAXINOK B
A€4KaX y camuiB TpW 3acToCcyBaHHi 103M 4 mr/kr/zeHs i ix
OBOpOTHICT HEMOMKIHBO OLIHMTH 4epe3 CTATEeBY HE3PINliCTh.
AHaTOMiuHi 3HaXigku 3 Goky wKipu, TOpTaHi i TUMYCY MNokazanu
NOBHY 000poTHiCTE. B ymoBax maHoro JOCTIDKEHHS [TOKa3HUK
NOAEL BBaskaBcst Ha piBHi 2 Mr/Kr/neHs, 1o BiJNOBizae cucTeMHilt
excnosuuii RO7034067 345 ur/ma (Coax) i 2550 Hreroa/mn (AUC.
24) Ha 14 neHb noeHaHO 4715 060X cTaTei,

3eim Nel067365: Oocnioncenns moxcuunocmi 26-mudicnesozo
nepopanbrozo sacmocyeanus (vepes sono) RO7034067 y wypie-
anebinoCie i3 nacmynnum S8-muxcneaum nepiodom eioHoseHHs.

Bun/ninis: wypu/Bicrap [anuosep Crl: W1 (Han): noyarkoBuii Bik:
7 THXHIB

Hosu: 1, 3, 7.5 mr/kr/nexs onuu pas Ha JIeHb.

Tpusanicts no3yBanHs: 26 THIKHIB.

TpuBanicts nepioay micas 103yBanus: 8 TiKHIB.

BucHoBok: wHaiiBuma nosa 7,5 w™r/kr/geup NMPpU3BOAUIA 10
MEpPe4acHOl CMEPTi, HECTIPUATIMBUX KITIHIYHMX 03HAK | MEHIIOro
CEPEAHBOro MPHUPOCTY MacH Tila 4epes MiKpPOCKOMiuHi 3MiHM B
KHLIKOBOMY ~ TpakTi Ta KiCTKOBOMY MO3Ky. [loB’s3ami i3
3CTOCYBAHHAM PUCIMILIAMY HECHPHATIMBI MiKPOCKOMIUHI 3MiHK
Oynu BusiBIIEHI B sieukax npu 1031 >3 MI/KI/jIeHb, | B NpuaTky seuka
OJHOTO camus npu 1031 7,5 mr/kr/aens. [Tos’s3aHi i3 3aCTOCYBAHHSIM
BUMPOGOBYBaHOT peuoBunH edektn (63 HECMIPUSATIMBOIO BIUIHBY)
CHOCTEpIrannch B eMiTeNii MIIYHKOBO-KUIIKOBOO TPakTy (B 0060x
crarei y nosi 7,5 mr/kr/aems, nume cami y 7031 3 Mr/Kr/neHs),
TBepAOMY migHeGinHi (B 060X cTatedt y ao3i 7.5 MI/KI/IeHB),
iAWY HKOBI# 321031 (camku Y 11031 =3 mMr/kr/zens i camui y 103i >1
MI'/KT/JieHb) | MOJIOUHHX 3a503ax (Iuine camui y 103i 7,5 Mr/kr/neus);
B THMYCI (B 060X crareii y 103i 7,5 MI/KI/JIEHB), B CTATEBHUX IIsIXaX
Y CaMOK B 1031 >3 MI/KI/1eHb; a Takok B HaJHUpHUKaX (B 060X
cratel y posi >1 mr/kr/nens). Tlicns  8-THxkHeBoro nepiogy
BIIHOBJIEHHS 3MiHM MOBHICTIO 3HUK/IH, 324 BHHATKOM HasBHOCTI
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MirMeHTauii KOpH HaJHUPHHUKIB ninodycurHOM/nepoinoM i 3Min B
sieyKax y 1031 >1 mr/kr/aens i B 103i 7,5 MI/KI/IeHb, BiAMOBIAHO, U1
AKHX CMOCTEPIranoch 4acTKOBE BiaHOB/eHHA. Ha 0cHOBI 3HAXinoK B
aedkax nokasHuk NOAEL Oys ua pieni 1 mr/kr/nens y camuis, i3
acouiioBanoo ekcriosuieio (aeHb 182) Cuax: 203 Hr/Mn | AUCp.24:
2200 roaenr/mn. V camok 6yB BctaHoBneHui nokasuik NOAEL Ha
piBHi 3 Mr/kr/ness (geHb 182: Cumax: 768 Hr/mm, AUCo24: 8830
TOA®HI/MII) HA OCHOBI KiiHiuHMX edekTiB | cmepTHOCT] npu
3aCTOCYBaHHI 103U 7,5 Mmr/kr/aenb. Crioctepirann aeski Bunaiku
PaHHBOT CMepTi y 1031 7,5 MI/KI/eHb i3 reMaToNoriuHUMH 3MiHAMH
Ta 3MiHaMH 3 6OKY LITYHKOBO-KMIIKOBOIO TPaKTy, 10 CBiA4aTh Mpo
T€, 1O BHCOKA 7032 MEPEBUILYE MAKCUMANBHY MEPEHOCHMY 03y
(MTD).

36im Nel067962: oocrioscenns pemunonamii npu 26-mudicnegomy
nepopansHomy sacmocysanni (yepes 30n0) RO7034067 i RO6885247
Y nizmenmosanux wypie.

Bup/ninis: mypu/kopuunesi HopBesbki; mouaTkoBMii Bik: 8,5
THIKHIB.

Hosu: 0 (pedepentna peyonHa);

- RO7034067 (pucmunnam) — 7,5/5 wmr/kr/aes (no3yBaHHs
7,5 mr/kr/nens Gyno npunuuene Ha 47/46 nenb A0CHiIKEHHS uepes
TAOKKI KAiHi4HI 03HaKH, a micis nepiony 6e3 NiKYBaHHS J03yBaHHS
Oyno BigHOBNEHE Ha 53/52 jeHb JOCIIIKEHHS B 1031 5 MI/KI/aeHb);

- RO6885247 — 18 mr/kr/nens.

Tpupanicte no3yBanns: 26 TuxkHis.

Buchosok: wonenne nepopanbhe 3actocysauus puCaMILIaMy
Lypam mpoTArom nepiofy 10 26 THXHIB B 103aX 7,5/5 Mr/kr/aeHs
abo RO6885247 B no3i 18 mr/kr/nens NpoTsAroM nepioay ao 26
THIKHIB He NPU3BENO /10 OyIb-SKHX O3HAK peTuHonaTii Ha OCHOBI
pesy/ibTatiB - ofranemonoriunoro  orasgy, EPI, sd-OCT  a6o
riCTONaToI0riYHOro 06CTEKEHH S, MPpH LUbOMY PiBHOBa)KHWI CTaH B
CynuHHii obonouui i citkiBui 6y mocsarayTuii 1o 13 TikHS a6o
paHie.  BusBuioch, wo  crocrepekeHHs KaJaMyTHOro
CkiononibHoro Tina B o6GnacTi ciTkiBkM B ouax TBApHH, SKi
OTpUMYBA/H BUNIPOOOBYBaHY PEYOBHHY, CHiBMANAIM i3 3HAXIAKAMHU
B CKJIOBUJHOMY Tilli IPH ONTHYHIN KOrepeHTHil ToMOrpadir.

CyTTeBa cHCTEMHA TOKCHYHICTD criocTepiranach rpu 3acToCyBaHHi
000X  BHNPOGOBYBAHUX PEUOBHH. 3actocyBaHHs  pucaMnIamy
MPHU3BOJMIIO 0 PaHHBOI CMEPTi uYepe3 3MEHINEHHs HACHYCHOCTI
KIITHHAMH KICTKOBOrO MO3KY Y MOE€JHAHHI i3 3HAXiAKAMH 3 Ooky
KWLIeYHMka; Yy  TBAPUH i3  3alIaHOBAHHM  YMEPTRBIIHHAM
CTIOCTEPIranoCh 3HKEHHS MACH TiNla | CIOKMBAHHS T7i, 3MEHILEHHS
MacH CPWUTPOLIMTIB, a TaKoX MirMeHTallia Kopu HAJHUPHUKIB
ninopycunHom/uepoitom na 26 Tikni. Bpenenns RO6885247
MPU3BO/IMIO 10 paHHIX cMepTell 4epes (ocdonininos nereHs: y
TBAPHH i3 3aMIAHOBAHUM YMEPTBIIHHAM CIOCTEPIranoch 3HHKEH Hs
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MacH Tina i CMOKMBAHHA TKi, 3MEHLICHHS MacH CPUTPOLMTIB, a
TaKoX Kepartonaris Ha 13, 19 i 26 TwkHsx.

3¢im Nel(077199: RO7034067: docnidxcenns moxcuyHocmi ma
MOKCUKOKIHEMUKY Y pazi noemopuux eeedens npu 4-mudicnesomy
nepopaieHoMy 3acmocyeanni (vepes 30H0) ma noutyky dlanaszony
003 RO7034067 y 001178-W RasH2 muwei (Ouxozo muny).

Bun/ninis: muwi/ RasH2 (001178-W [mukoro Tumy], CByB6FI-
Tg[HRAS]2Jic); nouarkosuii Bik: 8 THxKHiB.

Hosu (mr/kr/pens): 0 (koutpons); 3; 9; 20/16 (mosyeanus Gyno
pusyniHene B JHi 17-19 uepes Hagmipui edextu nosu 20
MI/KI/IeHb, a NOTiM BigHOBAeHe Ha 20 JeHb B 1031 16 mr/kr/aens i
MpOI0BKYBAIOCH NPOTATOM 14 1HIB).

Tpusanicts nosysanns: 28 auis.

BucHoBok: moB’szani i3 3aCTOCYBaHHAM  BUIPOOOBYBaHOT
PEUOBHHHM KIIHIYHI 3MiHM criocTepiranunces npu 103i 20 Mr/kr/geus,
HapANy i3 3HMXEHHAM MAcH Tila Ta COKMBAHHSA Tki. KTiHiumi
CTIOCTEPEKEHHA y LMX TBAPUH BKIOYANN 3ropbieHy nosy,
TiMoaKTHBHY MOBEJIHKY,  KOCOOKICTb, ninoepexuiio  ta/ao
HEperyJispHe JIUXaHHS, [Tor’s3ani 13 3aCTOCYBAHHAM
BMIIPOOOBYBAHOT PEUOBHHM MIKPOCKOMIUHI 3MiHK CrocTepiraiuce B
HUTYHKOBO-KHMIIKOBOMY TPaKTi Ta B KiCTKOBOMY MO3KY (JlereHepatlis
EIITei0 CIM30BOT 060IOHKM KUIEYHHKA | 3MEHIIeHHs HAaCHYEHOCTI
KIITHHAMHM  KiCTKOBOrO MO3KY B rpyauHi Ta crerni). Kniniuui
NaToJNOriYHi 3MiHH NPH 3acTocyBanHi 1031 20 MI/Kr/J1eHb HMOBipHO
KOPEIOIOTE 3  MiKPOCKOMIYHUMM 3MiHAMU B KHLIEYHUKY Ta
KicTKOBOMY Mo3Ky. [Toai6Hi 3MiHH He CMOCTepiraauce y TBapHH, SIKi
BHIKMIIM Ta OTpUMYBaiuW 03y |6 Mr/kr/aeHs, ska BBakanach
NOAEL. Lle cBiguute He mmie Mpo CTpIMKE 3pocTaHHs
CIIBBIJHOUICHHS  03a-TOKCHYHICTh, a TaKoXK | Npo NoOBHE
BIIHOBJICHHS TBAapHH, KMM paHille BBOIHIN 103y 20 Mr/kr/aeHs.
Leit pisenb no3yBanus acouifoBaBcst 3 CHCTEMHOW €KCIO3ULIIEI0
(meHb 29 dasu 103yBaHHA) | BiAMOBIZAB MOKAZHMKAM Cmax i AUC
1350/1230 ur/min i 21200/15100 nreron/mi RO7034067, sianogizauo,
y camuis/camok i 277/314 ur/mn i 2550/3210 Hrerog/mn RO7112063
(M1), Bianosiauo, y camuis/camok.

3eim  Nel076595: RO7034067: nonepeodHe  docaioxncenns
MOKCUYHOCIT MAKCUMANLHOT NepeHOCUMOT nepopaivbHoi 0o3u (Yepes
3010) RO7034067 y kponuxie.

Bu/ninis: HoBosenanaceki 6ini KPOJIHKH,

Ho3u: 0 (pedpepentra peuosuna); 3; 8; 16 Mr/kr/jieHs.

Tpupanicte nosyBauns: 8 anis.

Pesynbrati, wo Bapri yBaru: He cnocrepiranock omumx
MOB’SI3aHKUX i3 3aCTOCYBAHHSAM pUCIMIIaMy edeKTiB Ha KIiHIYHuiL
cTaH abo npossie Makponarosnorii. OaHak CIIOCTEPIrajiock BUpakeHe
SMEHLICHHS CMIOKUBAHHA DXi NpU 1031 16 Mr/Kr/aeHs i 3a1exHa BiJl
AO31 BTpaTa Bari Npu 3aCTOCYBaHHi YCiX PiBHIB 1031 (3HHKEHHS Ha
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2,6%, 4,6% i 6,5% MpH 3aCTOCYBaHHI 7103 3, 8 i 16 Mr/kr/geHs
NIPOTATOM  J0CIT JDKEHHS, BIAMOBIAHO), sKi He BBAXKAIHCH
HECTIPUATINBUMM Y€pe3 IX HU3bKY BeJIMUHHY.

BucHoBOK: B ymoBax maHoro aocnimkenns MaKkcuMasibHa
MEPEHOCHMA 11033 pUCIHIIaMy € GIH3bKOIO 10 16 MI/KT i BRaXKACTHCS
MEPEBUIICHHAM Y BariTHUX CaMOK KPOJTMKIB mpu TPUBaNILIOMY
AosyBaHHi. Lls no3a 3abesneuye cepeamio 3arainbHy Cmax 7270 Hr/min
i cepennio 3aranbiy AUCo.a4n 71300 TOIHI/MI AN pucAMIIaMY |
172 ur/mn i 1530 rogeur/mn, BiZNOBigHO, A M1 micas MOBTOPHOIO
JI03YBaHHS.

3) reHOTOKCHYHICTB:
in vitro

[Ipoba Eiimca, BukoHama B YMOBax HaJleKHOT BUPOOHUYOT
npaktukk (GLP) i3 3acTocysanusm oummenoi cepii pucauiuiamy, 1o
NpeACTaBse KOMepUiliHui croci6 cuuTesy, NPOAEMOHCTpYBana
BIICYTHICTE MyTareHHoCTI s Oakrepiii [3BiT Nel063901]. 3a
AQHHMU  CKCTIEPUMEHTY, AKMH MNpoOBOAMBCH i3 3aCTOCYBaHHAM
BIANOBITHOIO PO3YHHHKKA (ackopbinosa Kuciorta/TiocynsdhatHuii
Oydep) i BunpoGopysauoi PEYOBHHH HAJIEIKHOI YMCTOTH, MOYKHA
3pOOMTH BHCHOBOK, IO Hi BjacHe PUCIOMIIIaM, Hi XKOAEH 3 iforo
MeTaboJliTiB, YTBOPEHUX 3a JOMOMOrOI0 CHCTEMM MeTaboiyHoT
aKTHBALLiT, HE € MyTareHHMMH B npo0i Eiimca.

Pucaunnam 36inpmyeas HaCTOTY BUABICHHS MIKpOSIEp B K1iTHHAX
Muwavol nimpomu L5178Y B maiimenurii CrOCTEpeIYBaHii
eeKTUBHIN KOHUEHTpaLi 61M3bko 10 MKI/MIT [3BiT Nel063026].
Makcumansnuii edexr CroCTepiraBes Micis BUTPUMKM MpoTarom 24
FOAMH 3 NepioJoM BiAHOBNeHHS 24 roaunu B KOHLUeHTpauii 20
MKI/MI1 i acoliiloBaBes 3 BUpaskeHOIo LMTOTOKCHYHICTIO.,

Jlns XapakTepusysanus edexrie, 1o crnocrepiraauce in vitro, 3
GibIIOI PETENBHICTIO, HA KIITHHHHX NiHIAX OyaM  BUKOHaHI
MOJANbINi  MEXaHICTMYHI  J0C/iIKEHHS [3Bir  Nel066849].
Hocnipxenns BukoHyBammcs Ha nimobnacThiit kniTHHHIE niniT
TKé mommnn i B Mumawili krituunii ginii nimpomu L5178Y.
Otpumani  pesysnbraru, 3okpeMa B TK6 kiituHax moaunm,
BHKIOYaoTh npamuit JIHK-peaktusnuii, knactorennuii Mexauizm
Aii B KOHUEHTPALAX, CYMICHMX 3 BHIKHBAHICTIO KIITHHY, | BKa3yIOTh
Ha onocepeKoBaHuit He Hauinenuii na JIHK mexanizm (MOKITHUBO
aHCYreHHUH) IHAYKUIT pucaumiamom MIKposiiep B KyJIbTHBOBaHMX
KIIITHHAX CCaBlliB.

in vivo (BKIIOYAIOYH 101aTKOBY
OLIHKY 3 TOKCHKOKiHETHKH)

B 1Box xomBinoanux nocsimkennsx Gesnocepennix edekrin
Npenapary Mmetrogamu JIHK-komer ta MOJICKYJIAPHOT HAHOTEXHOJIOTIT
(MNT) y wmypis npu 3actocysanni Husbkux Ao3 1o 1,5 mr/kr [3eir
Nel059949] i no3 o 25 mr/kr [3BiT No1063368], Tkanuuu neuinku
Ta NOPOKHBOT KMIIKK aHAMI3YBaIUCh Ha TNPUCYTHICTH PO3PHBY HUTOK
JAHK metonom JTHK-komer AojatkoBo a0 MNT i3 3actocyBannsam
KICTKOBOrO Mo3ky. Hem0ox/1HBO BUSBUTH po3puB Hutok JIHK npu
AO3YBAHHI, fKE YiTKO acoLilOBAIOCh i3 36LIBIICHHSM yuca
MiKpOSIIEPHUX EPUTPOLIHTIB. 3acrocyBanus HaliBHIOT 1031 25 Mr/Kr
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TpU4i [POTAroM 48 rojaMH NPH3BOAMAO 10 30iAbIICHHR yucia
EPUTPOLIUTIE, SIKi MICTSTE MiKpOsIpa, O acoLiOBANOCE 3 O3HaKamu
TOKCHYHOCTI /7151 KiCTKOBOIO MO3KY (3MEHILIeHHS CMiBBiIHOLLIEHHS
NoNiXpoMHi CPUTPOLUTH/HOPMOXPOMHI  €PUTPOLIHTH), OAHAK npu
3aCTocyBaHHI 103 6 i 12,5 Mr/kr/aeds 36inbiieHus YacTOTH
MIKPOSiIep He acouiloBanoch 3 03HAKaMM TOKCHYHOCTI. B j03i
3 MI/KI/NIeHb He criocTepirases BIIMB Ha 4aCTOTY MiKpOsiAEPHUX
MOMIXPOMHUX €PUTPOLIUTIB.

OkpiM TOro, pociimkeHHs Mikposzep Oyiu o6’eamani 3 4-
THXKHEBUM JI0CIII IDKEHHAM TOKCHYHOCT] y wypis [3BiT Ne1064057] i
I13-THIKHEBUM  JI0CTI[UKEHHSIM  TOKCHYHOCTI Y HECTareBo3pinux
mypie  [3pit Nel065114]. B umx AOCIIDKEHHSX  PUCAUILIAM
30i7blIyBaB yacToTy MIKPOSIEPHUX MO XPOMHMX EpPUTPOLIMTIB
cyOuniHiliHo, 3anexHO Big 103M, MpH UBEOMY 103a 3 Mr/kr/aens Gyna
KPUTHYHOIO 103010, mpu  siKid  cnaGkuil  eekr moumuas
CIOCTEpiraTich B 4-THKHEBOMY [0CIiAKeHH] y camoK i B 13-
THXXHEBOMY  JIOCHI/UKEHHI  FOBEHINBHOT TOKCHMYHOCTI, B SKHX
30iMbIIEeHHsT YacTOTH MIKPOAZEPHUX MO XPOMHMX €PUTPOLIUTIB
CroCTEPiranock npu 103i 7,5 Mr/kr/neus.

B komnnexcHomy CTaTUCTHYHOMY miaxomi [3giT Nel069153] na
OCHOBI JaHUX WOJ0 MiKposiep B OKpPEMHUX TBAPHH 3 JOCIIIKEHb
MOIEKYNIAPHOT HAHOTeXHOJIOrii 6y nobynosaui rpadiku o
BigHoWeHHIO 10 AUCpa4 i NpoaHalizoBaHi 3a JOMOMOrow
nporpamHoro sabesneyenna PROAST i3 OPIEHTOBHOK 103010
(BMD) Ta crynenem kputnunoro epexty (CES) 50%. 3araibua
HaliHWKYa  (HalGinpm KOHCCpBATHBHA) OpPI€HTOBHA 1032 /18
IHAYKUIT pHcauniaMom MIKpOSiIep B MOJIXPOMHHX €PUTPOLIMTAX
LLypiB cTaHoBKIa 4570 Hreron/ma (AUCo.24n) i 438 ur/mn (Ciax). i
3Ha4YeHHs Oy OTpuUMaHi B 4-THKHEBOMY 10CTiKEHH] Y A0POCIHX
WypiB i B JOCHiIKeHH] Oesnocepeanix edexrin npenapary y
A0pOCINX CaMLiB LypiB, BiAMOBIAHO.

HaiiGinbm konceppaturrum 90% HinkHim NOBIpYUM iHTEpBaIOM
OpIEHTOBHOT 1031 (TaK 3BaHMii BMDL) BBaxaetscs 2915 urerom/mi
(AUCo.24n) i 236 Hr/ma (Cax). ObunBa 3HAUEHHS Oynu pospaxoBani
3 AaHMX, OTPUMAaHMX B JOC/I/UKeHHI GesnocepemHix edekris
fpenapary y JOpoC/IMX caMLiB ILypiB.

4) KaHLEepPOreHHICT:

JOBFOCTPOKORI IOCIiPKEHHS

Jlns oninku kanueporenHoro NoTeHuiany 0yn0 BUKOHaHe 26-
THIKHEBE JIOCIIi/UKEHHs KaHUEpPOreHHOro NOTEHL{iaTy pHCOUMIamMy
[3BiT Nol081793]. Camkam i cammsM Muueii RasH2 BBoauau
KOHTPOJIbHUI PO3YMHHHMK; KOHTPOIBHY BOAy; abo 1, 3 a6o 9
MI/KI/103y pucaumiamy Hepe3 OpajibHUI 30H] OJWH pa3 Ha JeHb
MPOTArOM 26 THXKHIB. Y TBapHH, IKUM BBOAMIM 10 9 MI/KT/1eHb, He
CMIOCTEPIraiuch [OB’S3aHHX i3 BUMPODOBYBAHOK  PEUOBHHOK
KJIIHIYHMX CrOCTepexkeHs, NMOPYWEHb MNPHPOCTY Macu Tijla abdo
CITOKHMBAHHA TKi, BiAMiHHOCTEH Yy BIJKUBAHOCTI, reMaToloriyHmux
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IOKa3HWKaX, 4acToTi  3IOAKICHMX HOBOYTBOPEHb,  YacTOTi
MAKPOCKOMIYHUX 3MiH a60 YacTOTi 4H THKKOCT] MIKpOCKOMiuHMX
3mid. Takum umnom, NOEL CTaHOBHUTL 9 mr/kr/mens. Lls gosa
BIANOBIzAE cepenHimM 3HAUCHHSIM Cmax i AUC 1230 ur/ma i 15600
HI*TO/MJI, BiAMOBIIHO, y camuiB ta 1150 ur/ma i 11800 HIe*roa/mi,
BI/IOBI/IHO, y caMok B aeHb 179 (a3u nosyBanus.

KOPOTKOCTPOKOBI JOCJIi I7KeHHs a6o
JOCHIiIDKEHHS CePeHBOT TPHBAJIOCTI

JIOJATKOBI 10CAIKEHHS

5) penpoayKTHBHA TOKCHYHICTD Ta
TOKCHYHHH BIUIMB HA PO3BUTOK
MOTOMCTBA:

BIUIMB Ha (epTUIIBLHICTD | paHHiii
eMOpioHa/IbHK PO3BUTOK

Ouinka deprunbHocTi BKIIOYCHa B JOCTIDKEHHS TOKCHYHOCT] y
HECTATEBO3PIINX LIypiB.

eMOpioTOKCHYHICTB

Pucpunnam BuBuascs na MpEaMET BILIMBY Ha eMOpiodeTanbHHuii
PO3BHTOK y wypiB Ta KposmKiB. Jloci mkeHHs 3 NOLIYKy Aianasony
703 B 000X BHAIB NPOBOJAMIMCE st BUOOPY piBHA 103u mans
NOJANBUIMX OCHOBHMX JIOCTI [OKEHb.

B nocnimxenni 3 NOLYKY Jiana3oHy 103 Ta BIUIUBY Ha
emOpioderanbhuii possutok [3BiT Ne1080127] pucannnam BBOJIMBCS
BariTHUM CaMKaM LypiB Bicrap I'annosep (Crl:WI[Han]) oauu pas
Ha ICHb LLIAXOM OpaMbHOrO 30Ha B nepion 3 6 10 17 aus recTauii B
nosi 1, 3 i 7,5 mr/kr/aens. [Ipu 3acrocyBanni no3m 7,5 Mr/kr/aeunn
crocrepiranach He3HaYHa TOKCHYHA J1is Ha MaTePUHCHKHIT OpraHizm,
IO XapaKTepu3yBalach 3HMKEHHAM MpUpOCTy macu Tina (-13%) i
SHIDKEHHAM CrOXKMBaHHS TKi (-18%). Tlpu 3aCTOCYBaHHI 1€l 103u
TaKOoK 3MCHUIyBajack Maca mmoja (-18%). Ilpu 3acrocysanmi
MCHIIINX 103 HECTIPUATIHEBI edeKTH He CHOCTepiranuce.

B ocHoBHOMY  mocnimkenni BIIMBY Ha emOpioderanbHuii
PO3BHTOK [3BiT No1084123], pucaunnam BBO/JIMBCS BariTHUM caMKam
utypis Bicrap I anHoBep (Crl:WI[Han]) oaun pas Ha JleHb LLIAX0M
OpajbHOrO 30H1Y B nepioa 3 6 a0 17 aws recrauii B nosax 1,3i75
MI/Kr/meHs i npusoams A0 HE3HA4YHOI TOKCHYHO! 1if Ha
MaTepUHCEKUI  opraHism  (Ge3 HECIIPHATIIMBOIO  BIUIMBY), 110
XapaKTepU3yBanach 3HWKEHHAM NPUPOCTY MacH Tina (-14%) i
SHIDKCHHAM CroxXuBaHHs ki (-12% nopisusmo 3 KOHTpOJIeM) B 103i
7.5 ™r/kr/nens. 3atpumka po3BuTKY MIoja, WO nigTBEpKEHO
MEHLLO0 Baroto muioja (-15% nopiBusuo 3 KOHTpOJIeM) i He3HaYHa
PI3HHLA B OKOCTeHiHHI cKeseTa, crocTepiranach Npu 3acTocyBaHHi
A03u 7,5 mr/kr/nens. He 0y10 BHABIEHO 03HaK eMmbpioderanbhol
cmepri  abo  nopyueHus OyaoBu  abo CTPYKTYPH 1104
(Tepatorennicts). NOAEL s embpiodeTanbHOT TokCHUHOCTI 15
PHCAnMIamMy OyB 3 MI/Kr/ieus, wo Bianosinae Ciax 319 ur/mn i
AUCo.24n 4630 Hrerom/mn na 15 nenp recrauii.

B nocnimxenni 3 NOWIyKy JianasoHy 03 Ta BIUIUBY Ha
eMOpiodeTanbHuii  poseuTok [3BiT  Nel1080126]  Bmenenus
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PUCIHIIAMY BAriTHUM CamKaM HOBO3ENaHICHKHX GLINX KPOJTHKIB
OIIMH pas3 Ha JIeHb Yepe3 opaibHuii 30H1 B nepion 619 anis recrauii
B 1031 |2 MI/Kr/AeHb NPU3BOAMIIO 10 TOKCHYHOT Aii Ha MaTepUHCHLKM
OpPraHi3M, WO XapaKTePH3YEThCs 3HMKEHHAM CIIOKUBAHHS K (-
37%) i 3MeHweHHAM MacH Tina (cepenns Bara -7% Ha 20 1eus
recrauii) abo 3HHKEHHAM NpUpoCTy macH Tina. Ipu 3actocypauwi
W€l 1031 TAaKOK CrOCTepiranoch 36iibLIeHHS emOpiogeransHoT
JieTanpHoCTi. YiTKOT TOKCHYHOT Aii Ha MaTepUHCEKHI OopraHism He
CTOCTEpiranoch Npu 3acTOCYBaHHI HMKYMX 103 3 i 6 MI/KI/1eHb.
301NbIIEHHS YaCTOTH MIOMIB 3 BagaMu CIoCTepiranuch B ycix rpynax
3aCTOCYBaHHS PHCAHILIAMY.

B ocHoBHOMY nocnimkenni BILIMBY Ha emOpiodeTanbHuii
PO3BUTOK [3BiT Ne1084122] pucaunnam BROAMBCS BATITHHM caMKam
HOBO3EMaHACEKUX OIMX KPOJHKIB B nepios 3 6 mo 19 news recrauii
B 103ax 1, 4 i 12 mr/kr/nenn. Tsakka TokcHuHa st Ha MATEPUHCBKHIA
OpraHi3m crioctepiranack npu 3aCTOCYBaHHi 103u 12 Mr/Kkr/neHs, ska
XApaKTCpU3yBanack NepejyacHUM MepepuBaHHsIM Y 3 caMok miciis
TPUBAJIOrO TEPiOAy HE3HAYHOrO 60 BiACYTHLOTO CIIOMKHBAHHS Tk (2
miciis abopTy), SHUKSHHAM CIOKHBAHHS ki (-28%) i BTparoto Baru
(B cepeanbomy -120 r npotsirom nepioly 103yBaHHs y MOPiBHAHHI 3
fipupocToM Baru Ha 210 r B KOHTPOJBHHX TBapuH). Takox
CIOCTEpIranoch BUpaKeHe 30iMbLUICHHS YaCTOTH Mi3HBO] pe3opOouit
MpH 3acTOCyBaHHI Wiei no3u. Bruiupy Ha macy nioja He 6yno. Y 4
nnois (4%) 3 4 npurnioain (22%) Oyza BusiBNIeHa rinpouedaris 1npu
3aCTOCYBaHHI 7031 12  mr/kr/aeHs. 3B’s30kK MK  4acToToro
rizpouedanii i pucauniamom He moHa He NpuiMartu 10 yBsaru,
X04Ya TMpH 3acTOCYBaHHI 1iei 103uM criocrepiranach BUpakeHa
TOKCHYHA [lisl Ha MaTepHHCLKHiT opranism. Tako TNPH 3aCTOCYBaHHI
Ao3u 12 Mr/kr/nens crocrepiranoce 36ibmenHs YacTOTH MIO/IB 3
BIICYTHIMH [OJaTKOBUMH J0MBKAMH JlereHn Ta MaJleHbKHUM
’KOBYHMM Mixypom. Ha miacrasi mux pesyabrrarie. NOAEL s
TOKCHYHOT i Ha MaTepuHCHKMii opramism Ta emOpiopeTansHmii
PO3BUTOK CTaHOBHMB 4 Mr/Kr/aens (mis pucaumiamy: Cmax 1500
HI/Mi1, AUCo.24n 7990 Hrerom/mi Ha 15 JEHb recratlii).

NpeHaTalbHa i NoCTHATAIbHA
TOKCHYHICTB

Brius pucannnamy ua npe- i NOCTHATANBHUI PO3BUTOK (PPND),
BKIOYAIOUH PO3BUTOK OOLIMTIB Y CaMOK, BUBYABCS y L1ypiB.

B nocnimkenni 3 MOUIyKy jianasoHy o3 Ta BIUIMBY Ha rpe- |
MOCTHATAILHUH po3BUTOK [3BiT Nol085603] pUCMIIIaM BBOIMBCS
O/IUH pa3 Ha JI€Hb IIIXOM OpaNbHOTO 30HIY camMKaM mypis Bictap
["annosep (Crl:WI[Han]) 3 6 ans recrauii no 6 AeHb mic/is noaoris y
no3i 1, 31 7,5 mr/kr/nens. s no3u 7,5 Mr/kr/nens 3 i3 6 camok Oyio
31ificHeHo eBTanasio Ha 23/24 nens rectauii yepes Bakki MoJsioru
(mucTouis) i oauiii camui esranasiio Oyn0 3pilicHeno Ha | aenb nics
MOJIOTIB MiC/s TOBHOT BTpaTu nipunnoy. Crniocrepiranocs nos’szaxe
3 103010 30i/IblII€HHS TPHBAIOCTI NepioAy recrauii npu 3acTocyBaHmi
fpenapary B 103i >3 mr/kr/neHs. [Haekc ’KMBOHAPO/IKEHHS MPH
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3aCT0cyBaHH1 J034 >3 MI/Kr/aeHb 6yB MEHLLE Hi’K B KOHTPOJIBHIH
rpyni, Xoua KilbKicTh mpaMis B Micui iMnnanTawii Oyna noaiGHoo B
ycix rpynax.

Posmip skuBoro moromcrsa npu Hapomkensi npu 3aCT0cyBaHH|
A03W =3 MI/KI/meHb i TpuBanmicTh recrauii  Ta  iHgekc
AKMBOHAPO/KEHHS TNPH 3aCTOCYBaHHI 103 | Mr/kr/meHs Oynu
MOPiBHSIBHUMM 3 TAKUMH B KOHTPOIBHIi rpymi. Yei skuBi tuTHHuaTa
Oymn 30BHI HOpMaibHUMH Npu HapomkenHi. He Gyno kminiuno
3HAYMMUX TOB’A3aHUX 3 PUCIMILIAMOM CIIOCTEPEXKEHb Y JUTHHYAT
NpH  3aCTOCYBaHHI OyIb-KOT 103M. BMKMBaHICTE JWTHHYAT |
CepeNHii NPUpIiCT MacK Tina B BOX MPUNIONAX, IO BMKHJIH, npu
3aCTocyBaHH1 A03u 7,5 mr/xr/aens Gymu 6y10 MOMITHO HWKYHMH,
HIK B KOHTpOJIi. [Tpu nianosomy po3ThHi y camuup Oyno Bia3HaueHo
TeMHe 3a0apBJICHHs HaJHUPKOBHX 32103 NpH 3acrocyBaHH1 1034 >3
mr/kr/aens. He ©Oyno KIiHIYHO 3HAYUMUX OB’ A3aHUX 3
PHUCIHUIIAMOM CIIOCTEPEKEHD Y CAMOK, L0 BUXKHITH J10 3aM/1aHOBAHOT
€BTaHa3ii; pUcauIIaM He BIUTMBAB Ha Macy Tijla Ta CTOKMBaHHA 1Ki
caMoK nij yac rectauii i nakrauii. NOAEL 3a pesyJibTaTaMH LbOro
AOCHIKEHHS,  PO3PAXOBAHMH  AK 3 MI/KI/ZeHb,  MOMKIHBO
ACOUIIOETLCSA 3 MOJOBKEHHAM TPUBAJIOCTI nepiony recratii.

B ocHoBHOMY jocrimKkeHHI BNAMBY Ha npe- i mocTHaTanbHHIL
posButok [3iT Ne1088289], pucaunnam BBOAMBCS BAriTHUM caMKam
LLypiB BICTap l'annosep Crl:WI (Han) 3 6 anst nicns koitycy mo 20
AeHb fakTauii y posax 0,75, 1,51 3 mr/kr/aens. [pu 34CTOCYBaHHI
YCiX /103 He croctepiranoch TOKCHMYHOT Aii Ha MaTepUHCBKHUM
opranism. CepeaHs TpuBalicTh nepiony recrauii Oyna aewo
MOZIOBXKCHOIO MPH 3aCTOCYBaHHI B /1031 3 MI/KI/meHb, ogHaK yci
CaMKM  3HaXOJM/JMCh B JianasoHi [OKA3HMKIB MapanelbHOro
KkoHTpoto. Lle cniBnajae 3 monepeaHivM nowmykoBUM 10CHiKEHHIM
J03U MPU 3aCTOCYBaHHI Ti€i 3K 103M.

He criocrepiranocs vecripusitingoro sy Ha BHKMBAHICTb, PiCT
I QynkuioHansHy  (noeeninkoBy  aGo PENPOAYKTHBHY)
XapaktepucTuky nortomctea. He 6yno sBriuBy Ha PEMPOAYKTURHY
¢ynkuiro moromcrea F1 camuis i camok. He Oyno BiaMiueHo
HECTIPUATANBOIO  BIUIMBY HA KiJIbKICTh TMEepBUHHUX (oiKyIiB
AEYHUKIB T riCTONATONOriK seunukis y camok F1. NOAEL 21
BIUIMBY Ha MAaTepPUHCBKHH opranisMm redepauii FO a6o notomcTro
BBa)XaBCS Ha piBHi 3 mr/kr/aens (AUCoos 4230  Hrerom/mn),
HAHMBULIOT BUIIPOGOBYBAHOT 1031 B LILOMY JI0CJIi JKEHHI.

JOCII/IKEHHS, NIPU SKKX Tpenapar
YBOJIMTBCS MOTOMCTBY
(HecTaTeBO3piNuM TBapUHaM) Ta/a6o
OLLHIOEThCS BijjaneHa mis

LlinaMu 4-THKHEBOrO TOC/I IKEHHS 3 nouryKy Aiana3oHy 103 [3BiT
Nel063098] 6yno nagaru nonepeHio OLIHKY eeKTaM pucauniamy
I BU3HAUMTH [Or0 MOTEHUiHHY TOKCHYHICTH MpY  LOJICHHOMY
fIEPOPAIbHOMY  3aCTOCYBAHHI 4epe3 30HI NPOTArOM 4 THXKHIB y
u1ypis Jinii Bictap 3 noctaaransHoro aus 4 a6o NPOTATOM 2 THIKHIB
3 Hs 22,
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Ho3za: 0;2,5; 5; 10 Mr/kr/neHs. Yepes cmeprHicTb npu 3aCTOCYBaHHI
103 5 i 10 mr/kr/a03y B nocnimkeHHs Oyna nojama noxarkosa rpyma
AWTUHYAT 13 A03yBaHHAM no 3,75 MI/KI/03Y 3 METO OIiHKH
MOTEHLIHHOT TOKCHYHOCTI Ta BMMBY puUciumIaMy Ha AMTHHYAT
POTATOM 103yBaHHA B Mepiof A0 BimmyueHHs. OcCKinbku cMmepTi
TaKOXK BHHUKAM NPH 103yBaHHi 3,75 mr/kr/nens, no3yBaHHs 1,319
MI/KI/JCHB 10/IATKOBUM TBapHUHAM TaKOK 3iHCHIOBAIOCH 3 22 110 36
MOCTHATANBHUH JIEHb 3 METON OUIHWTH BIJIMB HA BHXKMBAHICTh
TBapHH B NEPioji Mics BiydyeHHs.

PesynbTaty, o sapti yparu:

- 23,75 Mr/kr/nens:

Cmeprhicts: 8,3%, 50% i 100% OCHOBHOTO  JOCIIIKEeHHSs
AUTHHYAT MPH 3aCTOCYBaHHI 103 3,75, 5 i 10 mr/kr/neus, Bianosiuo.

Kninivni o3naku: 3Hmwkenns aneTuTy, TPEMOp, XONOA Ha JOTHK,
XYIOPISBICTB, CAOKICTh, 3HEBOAHEHHS, TMOPO3KHIH LUTYHOK, 31yTTS
KUBOTA 1/abo Onigicts wkipu. [Tros, BUCTYMaO4Uil XpebeTHuii
CTOBI, aHOMallbHa Xo0Ja ab0 pO3TATHEHHS >MBOTA JIMIIe npu
N03yBaHHi 3,5 Mr/Kkr/neHs.

Brpara macu Tina / Menmumii OPHUPICT MacH Tija NOYHHAKOUM 3 6
MOCTHATAILHOTO JHs. MeHie cnoxuBanusa bxi (micis Bi/UTy4eHHs) B
no3i 3,75 mr/kr/nens.

3MiHM B reMaTonoriuHmux napameTpax npu gosysausi 3,75 i 5
MI/KI/ieHb CBig4ath mpo mopHy MIEIOCYTPECiio yeiX KITHHHMX
POCTKiB.

- 10 Mr/kr/neus:

Mikpockoniuni sminu (okpemi ANTHHYATA): HEKPO3 KPUITANBHHX
KJIITHH KMIIEYHMKA | KPOBOBHIIMB Y CTPaBOXiJl, LJIYHOK i MO30K,

NOAEL: 2,5 mr/kr/nens mis BRenenns ua 4—31 MOCTHATANBHUIA
AeHb; 9 wmr/kr/penHs (nicns BiUTyueHHs1, 22-36 nocraHaTajibHuEH
JIeHB).

Ekcriosuuis pucauniamy crocosno AUCoa4n TNPU 3aCTOCYBaHHI
no3 2,5 i 3,75 mr/kr/nens Oyna 0,7- abo 0,5-kpatHoro Ha 4
NOCTHATANLHUA [€Hb y MOPIBHAHHI 3 31 MOCTHATATBHMM JTHEM,
BinoBinHo. Ha mincrasi o6mesxennx OTPUMAHMX JaHHX €KCIIO3HMLLis
cToc0BHO AUCo-24n 3arasiom 3pocrajia BaBiyi B nepioa 3 22 no 36
NOCTHATANLHKI [IeHb Y CAMOK MPH 3aCTOCYBaHHi 103 1 i 3 MI/Kr/1eHb
MIC/Is TOBTOPHOIO J03yBaHHS.

Ockinbku B pocnimpkenni 3 MOUIYKY JiarnasoHy 103 y wiypis
CIOCTEpiranach 3HauHa BiAMIHHICTD B MepeHoCcuMOocTi Mixk azamu
A0 1 micns BiamydeHHs, 6asoBi A0C/iuKeHHS TOKCUYHOCTI Y
HECTATEBO3PIMKUX IIYpiB MNPOBOAMINCH B JBOX 4acTUHax, J0
BilnydeHHs i mican Bimnyuenns. Jlociimkenus IO BiUTy4eHHs
MOYaTKOBO MPOBOIMIIOCH JIMIIE i3 3aCTOCYBAaHHAM ABOX 103 (1 i
2.5 mr/kr/neHs) Ta He Busiiio NOAEL. Tomy Gyno Bukonane apyre
AOCITIJKEHHSA 3aCTOCYBAHHS TPHOX 103 (0,75; 1,5 12,5 mr/kr/aews) na
4-31 nocrHaTanbHuii 1eHb.
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B nepuomy 4-tikHeBomy mociimkenni Y HECTETeBO3pIMX LLypiB
o Bipayuenns [3sit Nel066709] 3aCTOCYBaHHA HalBULIOT 103uU 2,5
MI/KI/[€Hb MPU3BENO 10 3MEHIUEHHS CHOKHBAHHA Tk i MEHLIOTO
MPUPOCTY MACH Tifa, IO KOPETIOBAIO i3 3HHIKEHHM POCTOM J0OBIHX
KICTOK i BigcTpoueHum Bimminennsm KpaiHbOT naoTi y camuie. ¥
caMmuiB crnocrepiranack 06opoTHa JereHepaiis crnepMaTroreHHoOro
eniTenito npu 3actocyanni 103u >1 wmr/kr/gens. Ha miacrasi
MIKPOCKOIMIYHUX 3MiH S€YOK NpH 3aCTOCYBaHHi J03W | i 2,5
MI/Kr/ieHs He crioctepiranocs n103u NOAEL y camui. NOAEL y
CaMOK CTaHOBHB 2,5 MI/Kr/neHs.

B npyromy 4-TixHeomy aocmimkeHHi TOKCMUHOCTI [3BiT
NelO88815], moxeHHe nepopanbhe  BBeneHus pucaunIamy
HECTaTeBO3PiMM Liypam 3 4 no 31 NpeHATANBHHUH 1EHb NPU3BEJIO /10
SHWIKCHHS NPUPOCTY MAacH Tina, 3MEHIUEHHA [OOBKHHH KiCTOK |
3aTPUMKH CTAaTEBOTO JI03PIBAHHA CAMLIB 1PU 3aCTOCYBAHHI 03K
21,5 mr/kr/nens Ta 3HUKeHHs coKMBaHHA DK JHue Y camuiB rpu
3aCTOCYBaHHI 103U 2,5 Mr/kr/oeus. Y CaMLiB crocTepiraaocs
MOB’A3aHE 3 PUC/IUTIIAMOM 0GOPOTHE MiHIMANBHE 3MEHILICHHS YHCa
miMouuTiB npu 3actocyBaHHi 103M 2,5 MI/KI/IeHb, 3MEHILIEeHHS
Mach fI€4OK | MpPUAATKIB si€dka MNpH  3aCTOCYBAHHI  j103H
>1,5 mr/kr/nens, wo nepcuctysanu MPOTAroM 8-THKHEBOTO Mepioy
0e3 BBeZleHHs JTIKapebKOro 3acoby, a Takosk 000pOTHI HecTIpUATIUBI
A€TE€HEPAaTHBHI MIKPOCKOMIUHI 3MiHM B seukax MPH 3aCTOCYBaHHI
J1034 2,5 MI/Kr/neHs.

Ha ocHoBi 3Hmkenns macu tina Ginbuie Hixk Ha 10% i NPUCYTHICTB
MIKPOCKOMIYHMX 3MiH B seykax NpH  3aCTOCYBAaHHI 103M 2.5
Mr/Kr/fens Gyino 3p0o0JEHO 3araabHuil BMCHOBOK, 10 go3a 1,5
mr/kr/nens € NOAEL. Le Binnosinae cepeanbomy AUC-24n Ha piBHi
1570 wrerowmn ans camuie i 1880 Hrerom/mi JUIA CaMOK  J1is
pucauniaamy Ha 31 mocraHaTanabHUH JeHb.

B 13-mmkHeBoMy nocHimkeHHI TOKCHYHOCTI [3BiT Nel065114]
PHCIHATIAM P LIO/ICHHOMY NEPOPAIbHOMY BBEJCHHI uepes 30H1
HECTaTeBO3PIMKM LilypaM y 103i 1, 3, a60 7,5 mr/kr/nens 3 22 o 112
NOCTHATANILHUH [IEHB CTIPUYHHAB MIKPOCKOMIYHI 3MiHH B KUIIEYHUKY
CaMLIB i CaMOK Ta PenpomyKTUBHMX opraHax camuis y jaosi 7,5
MI/KI/ieHb.

Lli 3minu 6y11 noBHicTio 060pOTHUMM 32 BUHSTKOM 3MiH B A€UKax,
e MIKPOCKOMIYHi 3MiHM GyJ1H JIMIIEe YaCTKOBO obopoTHuMH. OKpim
TOTO, BiAMIYABCS BIUIHB HA YMCE/bHICTD CrepMarTo3oimiB, ix
PYXJIMBIiCTE Ta MOpdoIOrito B KiHui nepiojly crnaproBanus y 103i 7,5
mr/kr/aens.  Takox cmocrepiraiuch  o3HaKM MoB’s3aHOT 3
PHCIHIIAMOM I'€HOTOKCHYHOT aKTHBHOCTI y camuiB Ta caMok npu
3aCTOCYBaHHI B 103i 7,5 mr/kr/nenb. [Tokazauk NOAEL BBAKABCH HA
pieHi 3 mr/kr/mens (AUC 7160 i 7830 roaenr/min, i Cmax 759 i 725
HI/MJT; caMLj Ta CaMKH, BiITOBI IHO).
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6) miclieBa repeHOCHMICTS

Pucaunnam e nikapeskum 3acoGom s NMepOpPaIbHOTO MPHIiOMY.
Ouinka MicueBoi  ITYHKOBO-KHITKOBOT nepeHocumocti  Oyna
HaCTHHOIO JI0CIIi IGKEHHS MOBTOPHUX BBEJICHD.

7) NOAaTKOBI AOCiUKEHHS
TOKCHYHOCTI:

AHTHI'€HHICTh (YTBOPEHHS aHTHTIJ)

IMYHOTOKCHYHICTh

KiHuesi Touku 3 oxapaktepusysanus THIlYy IMyHHUX KJIiTHH Ta iX
(ynkuii y Bianosiae Ha nikysanHs pucauniaMom OyJM iHTerpoBaHi
B JIOCHIIKEHHS. TOKCHYHOCTI y pasi MOBTOPHUX BBEJEHb Y
HECTATEBO3PINNX LLYpiB.

JOCTIJUKEHHS MeXaHi3MiB 1ii

Pucnunnam e nusskomonekynspHaim MOIU(DIKATOPOM CriTalickHry
SMN2  nas  nepopanbHoro 3aCTOCYBaHHsA, pO3po0JeHUM  1is
nikyBanus CMA. Pucaumiam Moay/roe craicuHr SMN2 3 metoro
3MICTUTH GajlaHe i3 BUKIIOUCHHS eK30Ha 7 Ha BKIIIOYCHHS ek3oHa 7 B
Tpanckpunt MPHK, 36inbwyioun Takum  4mnom EKCIIpecito
MOBHOPO3MipHOTO Ginka SMN 3 rena SMN2 B 10303a1e3KHMii CrOCIE.
Beaxkaerbcst, wo orpumane B pe3ylibTaTi UbOro 36ijblLIeHHS
bynxuionansHoro Ginka SMN KomIeHcye fegiuut uporo Ginka vy
nadientis i3 CMA. Bemuxi 3ycums Oynd pokmajeni mig wac
PO3pOOKM  pHUCIMIIAMY 3 MeTOH 36iibIIHTH cneuudivHicTs
PHCHNIAMY, 30KpeMa CTOCOBHO B3a€MOAIl 3 anbTepHATHBHUM
cniadicuirom  SMN2 'y mopiBHaHHI 31 craficHHrOM  iHUIHX
anerepHatiBHuX MPHK. [locnimkenns Gesnexn y TBapWH Ta
MIOCTI/KEHHS  MeXaHi3My 1if, mnposemeHi min uac po3poOku
PHCAMIIAMY,  NO3BOJMIM  ifeHTH(IKYBATH BTOPHHHI  MilieHi
PHUCIHIIAMY CTOCOBHO CIJIAHCHHTY i OLIHUTH TX 3HAYEHHS Ta BILIUB
Ha Oe3neKy y JroIHHH.

SIK yacTHHa MiXKBW/I0BOT OL{HKH Ge3nexu HOTHPU MoaudikaTopu
cnakicuHry SMN2, BKJIFOUaOuM PUCIHILIIAM, BUBYATHCH in Vitro Ha
MPEIAMET CHiBBiAHOLWIEHHS KOHLEHTpauis-epekT Ha mapkepu PHK
(BapianTH  TpaHcKpunTIiB FOXMIB/C) wono dapmakosorii
BTOPUHHOTO  CMJIAHCHHTY B iHAYKOBaHMX  IUOPHMOTEHTHHX
cToBOYpOBHMX KiiThHaX (iPSC) y moaunu Ta ABaHCLKHX Makak [3BiT

©1067264]. Yci uotnpu CMOYKH TaKOK BUBYAIMCH HA MpeAMET ix
BIJIMBY Ha mnporpecito KmiTMHHOrO wumkny. [licis 3aCTOCYBaHHs
BUIMPOOOBYBAHUX PEYOBMH TPOTArOM 24 1o MH Biza 0,64 HM 0 ~10
MKM yci KomnonenTu, okpim RO7112063 (MeraboniT pucaunmniamy),
MPOACMOHCTPYBANH  3al€XKHY BiA KOHUEHTpauii MPUTHIYY0YY
perynwito Bapiantis Tpanckpunty FOXMIB/C B kiaiTuHax JFOAMHH
Ta mMasn. RO6885241 i pucaunnam Gynm HaiGinbu cubHO Ii0YUMH
CHOJIyKaMH, L0 BMIMBAIOTH Ha piBeHb ekcnpecii FOXMIB/C. B
IHYKOBaHHX ILTFOPHIOTEHTHHX CTOBOYPOBHX KIITHHAX MaLi€HTIR
moauun RO6885241 i pucaumiam IHIYKYBaIK TepMiHaLiio
KIIITHHHOTO 1K1Y B S-(a3i 3aeskuum Bin KOHLIEHTpALLiT LIJISXOM.

JiKapChKa 3aJIeXkHICTh
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TOKCHYHICTb MeTa0O0JIiTIB

RO7112063 € ocHoBHUM HHpKyatoouuM  Metaboaitom (M1)
PUCIUNIAMY Yy JIOAMHH, WO cknajae Ginbwe 10% (mianason: 10—
40%) BuxigHOro niKapcekoro 3ac00y B pIBHOBAKHOMY CTaH.
Excnosuuis M1 y mronuHn BusHauena B YCIX TOKCHKOJIOFYHHX
JOCITi JUKEHHSX (TOKCHYHICTE ¥ pasi NOBTOPHHX BBE/ICHb, IOBEHI/IbHA
TOKCHYHICTb, F€HOTOKCHYHICTh, KAHLEPOTreHHICTb, penpoayKTHBHA
TOKCHYHICTB) y Bianosianux NOAEL.

TOKCHYHICTb JJOMILLIOK

OcHOBHI 10C/Ii1KEHHS TOKCHYHOCTI pucauniamy O6ynu nposeaeHi
i3 3aCTOCYBaHHSM cepiil, BHPOGICHUX IIIAXOM CUHTE3Y 3TiIHO
peectpauiiiHoro nocke. Creumdixauii a1 goMimok (okpemi Ta
3araiom) Bignosigaiote ICH Q3A(R2). Xoaui 3 momimok y
BIAMOBIAHUX peecTpauiiinux cepisx ne NEPEBHUIILYIOTh piBEHb
KBastidikanii, 3a3Hauennii B [CH Q3A. Takum 4HHOM, KO /IH] OoKpeMmi
JOMILIKH He TePEBUILYBAIM PiBEHb TOKCHKOIOMYUHOT KBasidikarit
(20,15%) i Tomy He € Heo6XiaHUM POBOAUTH cneundiyHi 101aTKORI
AOCII IPKEHHS TOKCHYHOCTI 11010 JOMILIOK.

byna BukonaHa Tokcukomoriuna ouinka HOMOMiKHHX PEYOBHH Y
cknazi gopmi mikapeskoi dpopmu s MepPOpanbHOro 3acTOCYBaHHS
(Ro703-4067/F12) y piteii [3sit Nel077240]. Ro703-4067/F12
MpEACTaBIA€ HU3bKY 103y 0,25 Mr/mMa pucauIIaMy, sika NiaHyeThCs
A0 3aCTOCYBAaHHA y HOBOHAPOMKEHWX, HEMOBIAT Ta JiTeii
MOJIOZILLOTO BiKY.

3araniom, Ha MiACTaBI HASBHUX JAHMX, 3aMIaHOBAHE 3aCTOCYBaHHs
OpallbHMX dikapeekux dopm Ro703-4067/F12 i Ro703-4067/F13
BBKAETECA MPUHHATHUM 3 TOKCHKOJIOMIYHOTO MOTIISiY, HABITH 3a
HaHTIpUINX CLEHApITB A5 3aMIaHOBAHOIO 3aCTOCYBaHHA B YCix
BIKOBHX rpynax (To6To Haiisuiua 103a 0,21 mr/kr i3 3acTocyBaHHAM
HU3BKOrO n03yBauHs 0,25 Mr/ma 10 oGMexyrouoro 103y o0’emy 5
MJI).

OcobnuBuii pusHK 11 HEMOBJIAT Yepes BMICT OeH30aTy HaTpio
(PM3UK JKOBTAHHUL i MOB’ s3aHi HAC/IiIKM) BBAXKACTHCS y)Ke HH3LKUM
| IPUHHATHUM Ha riacTaBsi AYKE HU3bKOI 1031 OeH30aTy Hatpiio 3a
IPOMOHOBAHHUX YMOB BUKOPUCTAHHSI.

Cria BpaxoByBaTH 3aranbHy KijbKicTh MPOHOCHUX JIOMOM IXKHHX
PEHOBHH B OpaibHii Jikapchkii dopmi Ro703-4067/F12 (nBa
nonionH, izomanst 801, D-manir i ITET") pasom 3 iHmiaMu
MPOHOCHUMH PEYOBHHAMM 3 IHIIMX MOTEHLIHUX mKkepen. Tum He
MEHIU®, MOTeHUifHMA NPOHOCHWH edeKkT MoxkHAa KIiHIYHO
BIICTEKYBATH i, IK NPABHIO, BiH He BBAYKAECTHCS 3a00poHOI0 17151
3actocyBanHs Ro703-4067/F12.

R0703-4067/F12 nece pusmk HENEPEHOCHMOCTI JISSKUX LYKpiB
(30kpema, HenepeHOCHMOCTI (Gpyxrosu moauHo0, chagkopa
HENEPEHOCHMICTh (PPYKTO3M) i, OTHKE, Mae MicTHTH noTnepeKeHH s,
OCKUIbKM € iMOBipHicTs  foro BUKOPUCTAHHA TPOXHM BHLIE
nepeabauysaHoro nopory 5 wmr MaHITY/KI/fieHb y nauieHTiB 3
HEMEPEHOCUMICTIO (DPYKTO3H JIHOIMHOIO.
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DOTOTOKCHYHICTB

[Torenuian pucaunnamy cnpuumnsTi GoroTokcuyHicTs BUBYABCS
B TECTi 3B’A3YBaHHS HEHTpPaIbHOrO 4epBoHOro kiitTiHamMu 3T3 B
KoHueHTpauii 10 9000 ur/ma [3eit No 1063018]. Bunpo6osypana
PEUOBHHA HE BIAMNOBILAE KPUTEPIAM MO3HTHBHOIO pesynbTary Tecty
B BUNPOOOBYBaHIi KOHUEHTpauii i3 HalBUIILO0 KOHLIEHTpalli€lo,
OOMEXEHO  posuuHHiCTIO. ToMmy  moTeHuian pucaunIamy
CIPUUMHATH (OTOTOKCHYHICTE BBAYKAECTHCA HHU3LKUM. Crnektp Y@
abcopbuii ocHoBHOro MetaGoairy Ml Yy JIOJHHH BBAXKAETHCA
IAEHTHYHUM CrIEKTpY pucaumiamy. Takum 4uHOM, M1 He BUBUYaBCSs
Ha MpeaMeT (OTOTOKCHYHOCTI Yepes Te, o He OYiKy€eThCs 3MiHa
PH3HKY (POTOTOKCHYHOCTI y pe3yabTati ekenosuuii M1 Y JIOJMHU Y
MOPIBHSHHI BJIACHE 3 PUCAUITIAMOM.

He ouikyeTses snmmBy mosxausoi Y@ abcopOuii Ha TOKCHUHICTD
pucaunuamy niis CiTKIBKM uyepes Te, WO CIiTKIBKA He MifjaeThes
BILUIMBY XBHJIAM 3 JOBXHMHOI MeHuwe ~400 Hm. He ouikyeTbes
(oToTokcnunoro notenuiany pUCAMNIaAMY NPU BUAUMOMY Jiana3oHi
Buie 400 um.

TokenunicTs 11st ouelt in vitro (KriTunHI KyaETYDPH RPE)

Pucaunnam i RO6885247 BuBuanucs wa iHii MirMEHTHMX
emiTeNialbHUX  KITHH  JIHOAMHH (ARPE19) wma npeamer
(yHkuionanbHOro nopymenns [3sith Ne 1066985, 1066986].
OGpobka kiiTvH npotsrom 24 roaus i goBiue NpPU3BOAMIA JI0
30UIBIIEHHS  Ji30COMaNbHUX  Mac B HELIUTOTOKCUYHMX
KOHLIEHTpauiax (i3 MakKCUMaJIbHUMU epexramu mpu 3,13 i 6,25
MI/MIT), IO CBiAYMTE M1PO MOPYLLEHHS bynxuii aizocom, y Toii uac K
piBeHb harouUTO3y Ta OKCHAATUBHOTO cTpecy B kiiTuHax ARPE19
3a/IMIIMBCA HE3MIHHUM B 1ieif MOMeHT uacy. Takosx criocTepiranock
HAKOTHMYEHHA ayTO(ParocoM, 3aly4eHux B YCYHEHHS MOLIKOKEHHX
opraHeln, ske Oyl0 nokasaHe mis 000X CroJiyk uepes 48 roauu
BBEJICHHA.  3a/MINAETBCA  HEBIIOMHM,  SKUM  YHHOM ui
KOPOTKOCTPOKOBI 3MiHM in vitro nos’s3ani 3 BiICTPOYEHOO
TOKCUYHICTIO A/ CITKIiBKHM, sIKa criocTepiranach MeXaHiCTHYHO in
Vivo.

Ouinka fokanbHux AiMbaTHIHUX BY37IiB

Y mueii 6yna BUKOHAHA OLiHKA TOKANBHIX AiMbaTUYHUX BY3iB
3 MCTOI MpoaHani3yBaT MOApasHeHHs IIKipw (eputemy) i
ceHcuGinisauiio micas  HamkipHoi  (Ha Byxa) abo opasibHOT
IHAYKLiAHOT excnosuuii [3sit Nel087553]. He 6yno onmcano
ceHcubinizauii abo noapasnenHs npu 3aCTOCYBAHHI PUCAUIIIAMY
MiC/Is TPAHCACPMATBEHOIO BILIMBY HANBHILON 103H, 1110 NpeJCcTaBse
KIiHiYHy opMy BUmNyCKY a8 JHOAMHM npu 1-5-kpatHux
AO3YBAHHAX, aDO 3a J0NIOMOrOI0 LTYHKOBOTO 30HA IS A03H, [0
MPE/CTABIAE OYIKYBaHY TEpANeBTHYHY EKCMO3MIII0 Y JIOJMHH
MPOTATOM 3 JHIB NOCMHI/Ib Ta/4M 3 HACTYMHMM nepopajbHUM abo
AEPMajIbHUM 3aCTOCYBAHHAM.
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5. BUCHOBKM 111010 AOKIiHIYHOTO
BUBYEHHS

Bynu  nornmbneno  eupueni  poknminiuHa dbapmaxosoris,
@apmaxoxﬁanKainpodﬁﬂh663neKanCAHnnaMy.

DapmakoioriuHa akKTHBHICTh PHCAMIIAMY CTOCOBHO Mo audikauii
Criaiicuury exsona 7 SMN2 36inbuenns pieus Ginka SMN Oyna
MPOJEMOHCTPOBAHA B Pi3HOMaHITHHX CHCTEMAaX in Vitro Ta ex vivo.
Lleit edexr B nonansmomy 6ye niaTBepIKEHMI B MUIIAYHX MOAEIAX
CMA. 36inbienns pisns Ginka SMN CYINPOBO/KYBAJIOCH 3HAYHOI
eexTuBHiCTIO npu Muwaviii mogeni CMA-noniGHoro SMNA7
3aXBOpHOBaHHA | TUny.

Pucaunnam mae Bupakeny cneumbiunicts wogo cniaicHHry
ek3oHa 7 SMN2, oanak Takok Ai€ Ha paj BTOPHHHMX MilleHeid
CMIAHCHHTY, K BCi MalOTh OJHY i Ty % iNAHKY cruiaiicuHry 5°,
HaiGinbr 3HAYUMUMM  BTOPUHHUMH  L{IAMU CIUIAHCUHTY s
puCaMIIaMy TIpU BiAMOBiAHIH excriosuuii 6ynmu STRN3, FOXMI,
MADD, APLP2 i SLC25A17 mPHK, 3 sikux FOXM1 i MADD Oymu
ireHTHOiKOBaHi Ak Biporigwi  npuunHK CIIOCTEPEIKYBAHOT
TOKCHYHOCTI Y€pe3 1X posib B KIIITHHHOMY LMKITi Ta anonTosi.

Binnosinui B3aemosii penentopip 6ynu Busieieni as pucaunIamy
i Horo ocHoBHOIO metabonity M1 muwe ans COX1 i COX2 ta as
auetuixoninecrepasu. li B3aemonii He acouiroBanuch i3 Gyap-
AKUMHM  3HaXikaMM 3 ©OOKY MOXK/IMBHMX OpraHis-MilieHeii B
TOKCHKOJIOTIYHMX JOCHI/DKEHHAX in vivo. OmHak He MOKHA
BHKIIOUMTH 3B’530K iHriOyBanus COX1/COX2 i3 3aTpuMKoi0
MOJIOTiB, IO CrOCTepiranach B NOCHIKEHHAX NPEHATAILHOTO i
MOCTHATAJILHOTO PO3BHUTKY Yy WIYPIB MPU €KCMo3uuil, 10 BABiui
MepeBHINye KIiHIYHY eKCIO3HILIO.

Pucaunnam BinbHO posnoginserses 3 kpoBi B [|HC Ta pisHomaniTthi
nepuepudHi  TKAHHHH Yy TBAapMH, BKIIOYAlOUM M's3u. YV
BIAMOBIHOCTI 10 (apMaKOKiHETHUHUX BIACTHMBOCTEI pucauniamy
CIOCTEPIrajocs napasesibHe 3ajexHe Bi 403 301IbLIeHHS piBHs
Oinka SMN B LIHC i M’a30Biit TKanHHi B 1BOX MHIIAYHX MOZEsX
CR&A[ﬁcnﬂ3acmmyBaHHﬂpnannnaMy.

Ha siaminy Bix  Hecrarepospinux TBAPHH,  PUCIHIIIAM
MPOAEMOHCTPYBAB MOAIOHE 3B’A3yBaHHA OiNKka B 3paskax IUIA3Mu
KPOBI Jitofell pi3HOro BiKy Bij HapomKeHHs 10 JIOpOCIOro BiKYy
(ocodu 6e3 CMA Ta nauientu i3 CMA 1, 2, i 3 Tuny). Omxe, He
OUiKyIOThCS CYTTEBI BiIMIHHOCTI y NepeHocuMocCTi Yepes M0B’s3aHy
3 BIKOM 3MiHY 3B’A3yBaHHS 3 G1IKOM M1a3Mu KpoBi y jiteii i3 CMA.

He Binvivanock kiiniuHo 3Haunmoi nikapebkoi B3aemoytii ¥ BUIIIAAI
BILIMBY HIIMX Npenapatis Ha pucaunnam. Ha nigerasi gociimkens
in Vvitro He MOXHA BUKIIOUMTH MOTEHLIHHUI BITHB pUCAHIIIAMY Ha
OJIHOYACHO 3aCTOCOBYBaHI JiKapchki 3acobu, ski € cyGcrpartamu
HUPKOBUX TpaHcnopTepiB MATE] i MATE2-K.

3arazoM TOKCHKOJOIIYHI 3HAXiKH MOKHA 3rpynyBati Ha ABi
OKpemi kareropii B 3anekHocTi Big TpmBasoCTi NiKyBaHHS
PUCIMIIAMOM, HEOOXiaHOT AN iHAYKLIT uMX edexTip:
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- JIcreHepauis  CIiTKiBKM, #AKa BHHMKa€ [iCs TPUBAIONO
3aCTOCYBAHHS | MEXaHi3M AKOI NOBHICTIO HE 3p03yMinuii;

- HebaxaHi edexTu, nor’szami 3 BTOPUHHHUMH  MILLIEHAMH
CTUTAHCHHTY, 1O BUHUKAIOTH [IPH FOCTPOMY/Mi ATOCTPOMY J03yBaHHi
i BKIIOYAKOTh eeKTH 3 GOKY OpraHiB i3 IIBMAKMM KIITHHHEM
meTaboni3MoM i TepaToreHHi e(beKTld (iHmykuis Mikposiaep B
K THHHUX JIiHiAX MHULIEH in vitro i B epuTpoBiacTax KicTok Yy LYpiB;
3MiHH B eniTestii i BIacHi} MiacTHHI 11/1yHKOBO-KHIIIKOBOrO TPaKkTy
Ta eriTenii eK30KPHHHOT YaCTHHH MiALYHKOBOT 3251031 y MuILei,
UypiB i/4M MaB; napaKepaToslrmepnnaam/nerenepaum LWKipH i
CMiTeNi0 ropTaHi i3 CynyTHIM 3anajeHHsM y MAaBIT; JereHepariis
TOHOLMTIB B si€UKaX MaBN Ta LIYPiB; reMaToJOriuHi 3MiHu
(epuTPOLMTH Ta NEHKOUMTH) i3 NATOriCTONOrIYHUMM 3MiHAMM B
KICTKOBOMY MO3KY i/ THMyci y MuIIei, wypis ta Mmagi). Briius
PMCIHIIIaMY HA FOHOLMTH CaMLUB Y3TOKYETHCS i3 3MiHAMH, IO
CIIOCTEPIraNuch y MaBIl NPU 3aCTOCYBAHHI iHIIMX Mo u(ikaTopis
crinaiicuiry SMN2, i Tomy Moske GyTH OMHCAaHMil K MOKIMBHI
Knac-cneuudpiyHuii edexr.

Pucaunnam ve mac myrtarennoi aii B GaktepianbHux TecTax i He
Oyn0 o3Hak nepeuHHOro mowkomkenns JHK in vivo micas
3aCTOCYBaHHs pucaumiamy. JlaHi, oTpumaHi B MexaHiCTHYHMX
JOCIIIKEHHSAX, HAIalTh YiTKe nl,llTBele}KeHHﬂ OrOCepeIKOBAHOrO
MexaH13My IHAYKLiT MiKposizep in vitro Ta in vivo i3 BrMBOM Ha
KJIIITHHHUH MK Ta anonTos.

He ©Oynu ortpumani niaTBepIkKeHHs OHKOrEHHOro BIIJIMUBY
pHcauILIamy.

JlocniikeHHs i3 3aCTOCYBAaHHAM  MiY€HOTO  pajioakTHBHHM
i30TOMOM pHCAMIIAMY V BAriTHUX | JIAKTYIOYHMX CaMOK LIYpiB
CBIIYaTek MpO Te, WO pPHUCAMIIAM MOKE MPOHHKATH uepes
NaueHTapHuid 0ap’ep y BariTHUX 5KIHOK i MOJKe eKCKPETYBaTHCh B
MOJIOKO Y JKIHOK, sIKi FOAYIOTE rpy, IO,

[ToBHuii naker nocrimkens dapmakonorii Gesreku in vitro Ta in
VIiVO He TMpOJeMOHCTPYBAaB HAsBHOCTI Oyap-sakux  edekris
pucauniamy Ha QyHkuii cepueBo-cyaunHoi cucremu, [[HC a6o
PECHipaTOPHOT CHCTEMM.

3asBHUK (BJIACHUK peecTpalliiiHoro NOCBITYEHHS)

@®.Xopdmann-Jla Pow Jlta

[Mignuc
Jleiina Jlictep

Binnin 3 MikHapogHUX pery sTOpHUX mUTaHsb
®.Xoddpmanu-Jla Pow Jltn
basens, llIgeiiuapia
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[Tignuc
Karanina Poxac

Binain 3 MixHapoaHUX peryasTOpHUX nuTaHs

@ . Xoddmauu-Jis Pow JItx
Basesns, LlIBeitnapis
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