Docusign Envelope ID: 9A0A989C-F88B-4967-8670-EF7F4D1D427E

Non-Clinical Trial Reports

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

VOXZ0GO

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 (innovator) medicinal product (molecule is not placed on the
market of Ukraine) for treating rare diseases which was registered the
European Medicines Agency (EMA) (centrally authorized) according to
the 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 No 460

The medicinal product has been designated as a medicinal product of
limited use (orphan product)

2) Trials conducted

T ves O no If not, substantiate

\2. Pharmacology:

|

1) primary pharmacodynamics

In Vitro Studies

Cynomolgus Monkey NPR-A, -B, and -C Sequence and Homology
Comparison with Human NPR-A, -B, and -C (Study BMN111-11-044)

Natriuretic peptide receptor (NPR)-A, -B and -C amino acid sequences
were determined in the cynomolgus monkey and compared to the human
NPR-A, -B, and -C sequences using multiple sequence alignment
software CLUSTAL W2 and BOXSHADE 3.21.

Monkey protein sequence of NPR-A and -B are 99% identical to human
NPR-A and -B, and cynomolgus monkey protein sequence of NPR-C is
98% identical to human NPR-C.

Examination of cGMP Stimulation in Murine Fibroblasts (NIH-3T3) In
Vitro Following Treatment with BMN 111 (Study BMN111-10-110)

Vosoritide (also known as BMN 111) and C-type natriuretic peptide
(CNP)22 pharmacological activities in terms of cyclic guanosine
monophosphate (cGMP) production were assessed in NIH/3T3
immortalized embryonic mouse fibroblast cells. NIH/3T3 cells were
incubated with various concentrations of vosoritide and CNP-22 (0.001 to
10 puM). cGMP production was measured in cell lysates using the Catch
point Cyclic-GMP fluorescent assay kit. In conclusion, CNP-22 and
vosoritide have comparable potencies.

Relative Affinity Determination of Vosoritide with NPR-A, NPR-B and
NPR-C (Study BMN111-11-028)

A signaling competition assay was developed to evaluate the relative
affinities (determined by 50% effective concentration [ECso]) of
vosoritide, CNP-22 and atrial natriuretic peptide ANP to the different
NPRs (NPR-A, -B and -C).

NPR-A, -B and -C overexpressing HEK293T cells (293T) were treated
with various concentrations of CNP22, ANP or vosoritide alone or in the
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presence of NPR-C. cGMP production was measured in the cell lysates
using the Catchpoint Cyclic GMP fluorescent assay kit.

In presence of NPR-C, both vosoritide and CNP-22 had 5 to 10-fold
reduction in signaling. In contrast, ANP signaling through NPR-A is
reduced nearly 100-fold. The results indicated that signaling
characteristics of vosoritide and CNP-22 were indistinguishable with
regards to activating NPR-B and in NPR-C signal competition.

Relative Affinity Determination and Potency of BMN 111 with NPR-B
derived from Rat, Mouse, Rabbit, and Cynomolgus Monkey/Human
(Study BMN111-18-002)

The purpose of this non-GLP study was to assess the similarity in affinity
and potency of vosoritide to NPR-B from humans and the species
evaluated in nonclinical pharmacology and toxicology studies of
vosoritide: rat, mouse, rabbit, and cynomolgus monkey.

Potency was assessed in HEK293T cells expressing cynomolgus
monkey/human, mouse, rat, and rabbit NPR-B, plated at 0.3 to 0.4 x
106 cells/well in 24 well plates. Cells were then incubated for 15 min with
CNP-22 or vosoritide in the presence of phosphodiesterase inhibitor once
optimal cell density was achieved. Reactions were stopped and cGMP
production was determined by competitive ELISA.

Affinity was evaluated by performing binding saturation and labeled
ligand dissociation assays.

In conclusion, vosoritide demonstrated potency across all species tested.
Similar affinity for immobilized NPR-B from all species for vosoritide
was also confirmed.

BMN 111 Activity in Human Primary Chondrocytes In Vitro (Study
BMN111-11-004)

The objective of this study was to compare the ability of vosoritide and
CNP-22 to activate human NPR-B receptors in primary human normal
and achondroplastic articular chondrocytes by measuring cGMP, a
downstream mediator of NPR-B.

Normal human articular chondrocytes isolated from a healthy donor
were treated with vosoritide or CNP22 (0.001 to 10 .M dose range). cGMP
levels were measured in cell lysates using the cGMP Enzyme
Immunoassay Kit.

A dose-related increase in cGMP production was observed in the
chondrocytes after CNP-22 or vosoritide treatments, thus confirming that
vosoritide, like CNP-22, activated NPR-B in human articular
chondrocytes.

Normal human articular chondrocytes were transfected with FGFR3¢380R
to create a model of human achondroplasia (ACH) in vitro. Vosoritide
activity (ERK phosphorylation and cGMP production) was FGFR3™
comparable in and FGFR3%38%R human articular chondrocytes.

Evaluation of the Effects of BMN 111 on Immortalized or Primary
Human Normal, Achondroplastic, or Thanatophoric Dysplasia Growth
Plate Chondrocytes In Vitro (Study BMN111-10-086)




Docusign Envelope ID: 9A0A989C-F88B-4967-8670-EF7F4D1D427E

The objective of this non-GLP study was to evaluate the effect of
vosoritide on the cellular activities of primary and immortalized growth
plate chondrocytes isolated from normal, ACH, and thanatophoric
dysplasia (TD) human fetuses. In particular, mitogen-activated protein
kinase (MAPK) and extracellular signal-regulated kinases (ERKS) 1/2
were evaluated.

Two cell culture protocols were developed, one for the immortalized
chondrocytes and one for the primary chondrocytes. The immortalized
and primary chondrocytes were cultured in serum-free medium for 48
hours or 24 hours, respectively, then co-incubated with vosoritide (10° M)
for 48 hours or 5 minutes, respectively, then washed and finally co-
incubated with fibroblast growth factor (FGF) 2 or FGF18 (100 ng/mL)
for 1 hour or 5 minutes, respectively.

Cells lysates were prepared for western blot analysis. Phosphorylated
ERK1 and ERK2 were detected using the phospho- P42/44 MAPK
(ERK1/2) antibody.

In conclusion, vosoritide pre-treatment of normal, ACH and TD
chondrocytes from the human growth plate partially prevented FGF-
mediated increases in MAPK phosphorylation (ERK1/2).

Evaluation of Dosing Frequency on Suppression of FGF2 Signaling and
Restoration of Proliferation and Matrix Deposition by BMN 111 (Study
RS19-001)

The purpose of this non-GLP study was to characterize the effect of
vosoritide on FGF2-induced signaling and suppression of proliferation
and matrix deposition in rat chondrosarcoma (RCS) cells.

The effects of continuous vs once daily vs twice daily dosing of BMN
111 on FGF2-signaling, proliferation and matrix deposition in RCS cells
were evaluated. Each dosing paradigm significantly reversed the
suppressive effects of FGF2-signaling. BMN 111 blocked FGF2-
mediated ERK1/2 activation for up to 60 minutes. BMN 111-treated RCS
cells restored the proliferation and matrix production suppressed by
FGF2-signaling. There were no statistical differences between the dosing
paradigms, indicating that a more frequent dosing of BMN 111 would not
accelerate a proliferative response.

Ex Vivo Studies

Evaluation of Endochondral Bone Growth in Bone Explants from
Embryonic (E16.5) FGFR3"¢7°* (TD) Mice Administered BMN 111 In
Vitro (Study BMN111-10-002)

The objective of this non-GLP study was to characterize the
pharmacological activity of vosoritide in an ex vivo model of severe ACH
(Fgfr3Y3¢7C* [TD] mice).

On Day 1, femurs were isolated from both WT and TD embryos
(embryonic age E16.5) and their lengths were measured. The femurs were
then incubated for 6 days with vosoritide (left femur, 10 to 10°2° M) or
with vehicle (right femur). At Day 7, the femurs were measured and then
processed for histology.
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Maximal effects for gain in femur length were observed for BMN 111 at
both 10®°M and 10"M when co-incubated with femurs for 6 days. BMN
111 co-incubation partially rescued the endochondral bone formation
process of proximal bones with a severe achondroplastic phenotype by
partially normalizing cell cycle and improving the size and architecture of
the growth plate.

In Vivo Studies

Evaluation of Endochondral Bone Growth in FGFR3Y367C (TD) Mice
Following Multiple Subcutaneous Administrations of BMN 111 (Study
BMN111-10-046)

The objective of this non-GLP study was to evaluate the effects of once-
daily subcutaneous administrations of vosoritide on overall development
including skeletal growth when administered for 10 days to 7-day-old TD
mice. Young, 7-day-old, TD (FgfrY367C/+ mutant) mice and their WT
littermates were administered vehicle or vosoritide at 240 or 800 pg/kg
via subcutaneous injection once daily for 10 days. WT animals were only
administered vehicle for use as a comparator for normal growth. The
duration of the study was 10 days. The mice were euthanized on Study
Day 11 (17 days of age), 1 day after the last vosoritide administration.

BMN 111 administration was well-tolerated in this study. Most animals
administered BMN 111 at 800 pg/kg were observed to have transient
reduced motor activity after dosing through approximately 2 hours
postdose for the first 5 days of treatment. Daily SC administration of
BMN 111 for 10 days promoted growth of the axial and appendicular
skeletons in a mouse model of severe achondroplasia. A partial restoration
of the growth plate defect was observed. No exaggeration of the spinal
stenosis was noted, and improvement in body disproportion was observed
due to preferential growth of the appendicular skeleton over the axial
skeleton.

A Pilot Study Evaluation of Overall Development and Endochondral
Bone Growth in Fgfr3Y3¢’/* (TD) Mice Administered Daily Subcutaneous
Injections of BMN 111 for 20 Days (Study BMN111-11-045)

The objective of this non-GLP study was to evaluate the effects of once-
daily subcutaneous administrations of vosoritide on overall development
and bone growth when administered for 20 days to juvenile TD mice.

Seven-day-old TD mice were administered vehicle or vosoritide at
800 pg/kg via subcutaneous injection in the back once daily for 20 days.
WT (Fgfr3+/+) animals were only administered vehicle for use as a
comparator for normal growth. This was a pilot study exploration to
investigate a vosoritide dosing duration of 20 days, since the duration was
only 10 days for a previous study with TD mice (Refer to Study BMN111-
10-046).

BMN 111 administration was well-tolerated in this study. Most TD mice
given BMN 111 at 800 pg/kg/day showed transient reduced motor activity
(hypoactivity) for approximately 5 to 10 minutes following drug
administration on the first 4 to 5 days of the treatment regimen, and
exaggerated pharmacological effects were observed on Study Day 21
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relating to hindlimb motility, tail kinking, and curled paws. Once-daily
SC administration of BMN 111 for 20 days promoted growth of the axial
and appendicular skeletons in a mouse model of severe ACH. Notable
improvement in phenotypic appearance was observed that included
pronounced flattening of the skull with visible snout, reduced
prognathism, larger paws and digits, and longer and straightened tibias
and femurs along with a restoration of the growth plate defect. These
findings were more dramatic compared to previous once-daily SC
administration to TD mice for only 10 days.

Evaluation of Bone Growth in FGFR32" Mice Following Subcutaneous
Administrations of BMN 111 for 36 days (Study BMN111-11-001)

The purpose of this non-GLP study was to evaluate the effects of
vosoritide on FGFR3*" mice, a murine model of ACH.

Three-week-old ACH male mice and their WT (FVB) littermates were
given daily subcutaneous injections of vosoritide in the back at 20, 80, or
280 pg/kg or vehicle for 36 days.

Daily vosoritide subcutaneous administrations over 36 days, at the 20,
80 and 280 pg/kg dose levels, resulted in a dose-related growth of the axial
and appendicular skeletons in ACH mice with no overt clinical signs
attributable to CV effects. Normalization or over-correction of the
dwarfism phenotype was observed at 280 pg/kg vosoritide. Clinical signs
related to exaggerated pharmacology were only observed at the 280 pg/kg
dose level and consisted of mild tail kinking.

Three in vivo non-GLP studies were conducted in WT FVB 3-week old
mice to characterize vosoritide pharmacological activity on skeletal
growth and overall development.

Evaluation of Endochondral Bone Growth in FVB Mice Following
Multiple Subcutaneous Administrations of CNP Analogues at Varying
Dose Levels (Study Report 0111-09-048)

This study evaluated the effects of several CNP analogues at varying
dose levels on endochondral bone growth in FVB wild-type mice when
administered as repeat subcutaneous injections over 36 days.

Animals treated with BMN111-C (200 nmol/kg), BMN111-B3
(20 nmol/kg), BMN111-B3 (70 nmol/kg), and BMN111-C (70 nmol/kg)
showed statistically significant paw curvature by Day 21. Hindlimb
movement for all groups, except CNP-A (E/D) (20 nmol/kg), and tail
kinking for all groups attained statistical significance when compared to
the vehicle treated group by Day 28. Hindlimb movement impairment
reached significance in animals treated with BMN111-B3 (70 nmol/kg),
BMN111-B3 (20 nmol/kg), BMN111-C (200 nmol/kg), and BMN111-C
(70 nmol/kg).

Bone mineral content and density appear to be different in animals
treated with CNP-A (E/D) (200 nmol/kg), BMN111-B2 (70 nmol/kg) or
BMN111-B3 (70 nmol/kg) compared to the vehicle suggesting possible
undermineralization.
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Overall, treatment with BMN111-B2 and BMN111-B3 resulted in
increased animal body, tail, and bone lengths when compared to vehicle-
treated animals. CNP-A (E/D) (200 nmol/kg) and BMN111-C treated
groups resulted in a similar pattern of changes, but statistical significance
was not as consistent across all measurements.

All treatment groups, including the vehicle control, had evidence of mild
pulmonary inflammation most commonly associated with blood vessels.
No mineralization was discovered in the vehicle treated, von Kossa
stained lung samples. Minimal mineralization was found in the majority
of samples in all treatment groups.

Evaluation of Endochondral Bone Growth in FVB Mice Following
Different Subcutaneous Administration Regimens of a Single CNP
Analogue (Study Report BNM111-09-074)

The current study evaluated the effects of a CNP analogue (BNM111-
B3) at varying dose levels and dosing regimens on endochondral bone
growth in FVVB wild-type mice when administered up to 9 weeks followed
by a one week recovery period.

Doses were administered as shown in Table via subcutaneous injection.

Group Dose level Dose frequency

1 0 1x daily 9 weeks

(Vehicle)

2 80 ng/kg (20 nmol/kg) | 1x daily for 1 week, then 3x

weekly (Day 1, 3, and 5 of each
week) for 8 weeks

3 80 pg/kg (20 nmol/kg) | 1x daily in alternate weeks
(week 1, 3,5,7,9)

4 20 pg/kg (5 nmol/kg) | 1x daily 9 weeks

5 20 pg/kg (5 nmol/kg) | 1x daily 5 weeks

Significantly increased growth compared to vehicle treated animals was
observed in all dose levels and regimens of BNM111-B3 tested. While all
dose regimens of BNM111-B3 increased axial and appendicular growth
parameters measured, daily dosing of BNM111-B3 appeared to
preferentially promote appendicular growth at lower total dose levels
compared to regimens with less frequent dosing. In Group 3 where
BNM111-B3 was administered in alternating weeks, normal growth
velocity resumed in the weeks where treatment was discontinued.

Evaluation of Endochondral Bone Growth in FVB Mice Following
Multiple Subcutaneous Administrations of Final CNP Analogue Selection
(Study Report BNM111-09-075)

The current study evaluated the effects of a CNP analogue, BMN111-
B3, at varying dose levels on endochondral bone growth in FVB wild-
type mice when administered as repeat subcutaneous injections over 36
days.

Animals treated with BMN111-B3 (20 nmol/kg) and BMN111-B3
(70 nmol/kg) showed statistically significant paw curvature by Day 20.
Hindlimb movement, tail kinking, joint swelling, and hunched posture for
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all groups attained statistical significance when compared to the vehicle
treated group by Day 16. Body weights were significantly increased in
animals treated with BMN111-B3 (70 nmol/kg) starting on Day 20. There
were no statistical significances regarding histomorphometric
calculations between the vehicle and BMN111-B3 (70 nmol/kg) groups.

Overall, treatment with BMN111-B3 resulted in increased animal body,
tail, and bone lengths when compared to vehicle-treated animals.

Evaluation of Bone Growth Related Effects in Sprague Dawley Rats
Following Subcutaneous Administrations of BMN 111 for 36 Days (Study
Report BMN111-11-017)

The purpose of this non-GLP study was to evaluate the bone growth
related effects of vosoritide on the growth of the axial and appendicular
skeleton of 8-month-old male Sprague Dawley Rats.

Eight-month old male Sprague Dawley rats assigned to 4 groups of 10
animals were given daily subcutaneous injections of vosoritide (80, 240,
800 pg/kg) or vehicle in the back for 36 days.

Treatment of mature Sprague Dawley rats for 36 days with a CNP
analogue at varying dose levels resulted in increased terminal naso-anal
length measurements after treatment with 240 and 800 pg/kg BMN 111,
increased tail length at Weeks 4, 5, and 6 after treatment with 240 pg/kg
BMN 111 and increased right and left femoral length and combined left
and right femoral length after treatment with 80, 240 or 800 pug/kg BMN
111.

These observations were correlated with histological changes in the
regions associated with growth in bone length. There were no differences
noted in animal body weight, bone mineral content, bone area or bone
mineral density results in any of the groups. Plasma levels of BMN 111
confirmed exposure in this study.

A 6 Month Pilot Subcutaneous Injection Pharmacokinetic,
Pharmacodynamic and Safety Study in Cynomolgus Monkeys (Study
Report BMN111-09-072)

The purpose of this non-GLP study was to determine the PD and
pharmacokinetic (PK) profile of the test article, vosoritide, and to
preliminarily assess safety following daily subcutaneous injection
administration to cynomolgus monkeys for 181 days. Animals were given
vehicle or vosoritide (9 or 33 ug/kg) once daily by subcutaneous injection
in the dorsal region.

Daily administration of BMN111-B3 via subcutaneous injection for 181
consecutive days to male cynomolgus monkeys at dose levels of 0, 9, and
33 pg/kg/day was well tolerated. BMN111-B3-related effects included a
modest increase in bone growth, rate of bone growth, and promotion of
growth plate size (width and volume) and activity (increase in the
number/size of the chondrocytes of the hypertrophic zone) for animals
given > 9 pg/kg/day BMN111-B3. The average area of the foramen of
vertebrae L2, 3, and 4 trended higher in the high dose BMN111-B3 group
compared to controls. This was accompanied by a trend to increased total
and bone-specific serum alkaline phosphatase. There was no effect on
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bone volume or turnover. No anti-BMN111-B3 antibodies were detected.
No evidence of calcium deposition in the lungs was detected.

2) secondary pharmacodynamics

SpectrumScreen®: Off-Target Activity of BMN 111 (Study Report
BMN111-11-026)

The purpose of this non-GLP study was to assess the off-target effects of
vosoritide on a panel of in vitro receptor binding assays.

Vosoritide (11.44 uM in aqueous 5 mM citrate buffer, pH 5.5) was
incubated with 165 different receptor or channel-based cell systems
including NPR-A. Receptors/channels with significant positive inhibition
(defined as being > 50%) were then incubated with vosoritide at 11.44,
1.144, 0.1144, and 0.01144 puM to determine ICso values. Eight
receptors/channels (including NPR-A) were confirmed to have positive
inhibition with 1Cso values ranging from 2.1 to 11.4 uM (8 to 46 pg/mL),
but no off-target pharmacological activity is expected at the predicted
clinical exposure, as a safety factor greater than 115,000x was calculated
based on a predicted Cmax in monkeys given 5 pg/kg subcutaneous
vosoritide. This data also confirms the lack of affinity of vosoritide for
NPR-A.

3) safety pharmacology

In Vitro Safety Pharmacology

Effect of BMN 111 on Cloned hERG Potassium Channels Expressed in
Human Embryonic Kidney Cells (Study Report BMN111-11-023)

The objective of this GLP study was to examine the in vitro effects of
vosoritide on the human Ether-a-go-go-Related Gene (hERG) channel
current (a surrogate for Ik, the rapidly activating, delayed rectifier cardiac
potassium current) at near-physiological temperature.

HEK?293 cells expressing the hERG channel were incubated at 33-35°C
in triplicate in the presence of 0, 50, 300, 2500 and 5000 ug/mL vosoritide.
Terfenadine was used as a positive control.

Vosoritide inhibited hERG current by (Mean £ SEM) 1.8 + 1.2% at 50
pg/mL, versus 1.4 = 0.7% in control. hERG inhibition at 50 pg/mL was
not statistically significant (P < 0.05) when compared to vehicle control
values. The IC50 for the inhibitory effect of vosoritide on hERG
potassium current could not be calculated but was estimated to be greater
than 50 pg/mL.

In Vivo Safety Pharmacology

A Cardiovascular Investigation in Anesthetized Male FVB Mice
Examining the Effects of BMN111-B2, BMN111-C, BMN111-B3,
BMN111-C2 and CNP-A (E/D) When Administered Subcutaneously
(Study Report BMN111-09-060)

The objective of the non-GLP study was to determine the
cardiovasculary (CV) active dose range and pilot toxicity of different CNP
analogs following subcutaneous administration to anesthetized mice.
Only data pertaining to vosoritide are presented in this summary.

Male FVB mice were assigned to 5 groups according to vosoritide dose
level: 0 (control), low, mid, high, and very high (80, 280, 800, and
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8000 pg/kg, respectively). Vosoritide or vehicle was administered
subcutaneously in the lumbar region of the mouse.

No vosoritide-related clinical signs were observed. Vosoritide
subcutaneous administration resulted in a dose-related decrease in mean
arterial pressure (MAP). At the nadir, changes from baseline were -11%,
-12%, -17% and -25% at the 80, 280, 800 and 8000 pg/kg dose levels,
respectively.

Decrease in MAP was immediate after dose administration and lasted
approximately 30 minutes. The extent of the compensatory changes in HR
were generally limited due to the presence of the anesthesia, ranging from
+3% at 80 pg/kg to +10% at 8000 pg/kg, apart from the 800 pg/kg dose
level where HR increased by 15%.

There were no vosoritide-related changes in the respiratory rate or body
temperature. There were no vosoritide-related macroscopic observations
at necropsy.

Central Nervous System Safety Pharmacology Evaluation of BMN 111
following a Single Subcutaneous Administration to Rats (Study Report
BMN111-11-021)

The purpose of this GLP study was to evaluate the neurological effects
and determine the toxicokinetic (TK) parameters of vosoritide when
administered as a single dose via subcutaneous injection to male and
female rats. Neurological effects were evaluated using a modified Irwin
assessment.

Animals were assigned to 8 groups based on body weight and
administered vehicle or vosoritide at 30, 100, or 300 ug/kg via a single
subcutaneous administration in the dorsal region.

Comparison of mean Cmax and AUCo. values across dose levels
demonstrated roughly dose proportional increases in exposure between 30
and 300 pg/kg of vosoritide after a single subcutaneous administration.

No vosoritide-related effects on mortality or clinical signs. No
vosoritide-related effects of physiological concern on modified Irwin
battery (central and peripheral nervous system tests).

Respiratory Safety Pharmacology Evaluation of BMN 111 Using Head-
Out Plethysmography following a Single Subcutaneous Administration to
Male Rats (Study Report BMN111-11-022)

The purpose of this GLP study was to evaluate the effects of vosoritide
on the respiratory function as indicated by tidal volume, respiration rate,
and minute volume when administered as a single dose via subcutaneous
administration to male rats. Respiratory effects were evaluated using
head-out plethysmography methodology.

Male Sprague Dawley rats were randomly assigned to 4 groups and
administered vehicle or vosoritide at 30, 100, or 300 ng/kg via a single
subcutaneous administration in the dorsal thoracic region.

Administration of vosoritide had no effect on mortality, clinical
observations, or respiratory function assessed by measurements of tidal
volume, respiration rate, and minute volume for up to 6 hours postdose.
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Escalating Dose Range-Finding Study and 7-Day Repeat-Dose
Hemodynamic, Toxicity and Toxicokinetic Study Following Subcutaneous
Administration of BMN111-B3 in Telemeterized Monkeys (Phase | and
I1). (Study Report BMN111-09-067)

The objective of the non-GLP study was to determine the maximum
tolerable single subcutaneous dose (MTD) of vosoritide with respect to
CV function in both anesthetized and conscious cynomolgus monkeys
(Phase 1 of the study), then to observe the effect of that MTD and of a
dose 2.5 fold greater than the MTD when administered to conscious
monkeys once daily for 7 consecutive days (Phase Il of the study).

The data obtained in this study identified a treatment-associated decrease
in arterial blood pressures with an increase in heart rate in anesthetized
and conscious cynomolgus monkeys following administration of
BMN111-B3 subcutaneously. Although there were variable effects
between animals receiving the same dose, mild to moderate effects
characterized by a decrease in blood pressure with a compensatory
increase in heart rate were apparent in conscious monkeys at the 28 pg/kg
(80 ng/kg nominal) dose and above. Likely because of a dampening of
compensatory increase in heart rate, anesthetized animals were more
sensitive to the hypotensive effects of BMN111-B3 with some decrease
in blood pressure noted by 14 pg/kg (40 pg/kg nominal). These CV effects
were transient, maximal at approximately 30 min post-dose and,
completely reversible at all doses tested.

Subcutaneous administration of BMN111-B3 via surgically implanted
remote-dosing catheters to conscious cynomolgus monkeys at doses of 28
and 70 pg/kg/day (80 and 200 pg/kg/day nominal) for 7 consecutive days
resulted in a dose-related decrease in BP and increase in HR. These effects
were rapid, transient, and less marked following subsequent treatments,
implying a degree of desensitization.

Electrocardiograms showed two sporadic events that were thought to be
due to the increased HR. No treatment-related effects were observed on
hematology, clinical chemistry, or urinalysis parameters. No gross
abnormalities or organ weight changes were noted in any animal at
termination. No histological abnormalities were noted except for a
minimal to mild widening of the epiphyseal growth plates, particularly the
hypertrophic chondrocyte zone, of all animals who received BMN111-
B3. Inflammation and some hemorrhage of the subcutis was noted at the
injection sites and was more pronounced in BMN111-B3-treated animals.

A Pilot Cardiovascular Safety Pharmacology Evaluation of BMN 111
After Subcutaneous Administration to Telemetry Instrumented Conscious
Cynomolgus Monkeys (Study Report BMN111-11-041)

The purpose of this non-GLP study was to determine a dosing schedule
that could be used in future CV safety pharmacology studies with a Latin
square design using the test article, vosoritide. Cardiovascular parameters
were evaluated after a single subcutaneous dose at 250 pg/kg with varying
washout periods of 1 to 7 days in length to cynomolgus monkeys. This
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study determined the necessary window between 2 consecutive vosoritide
administrations to restore a CV naive-like response.

Eight male cynomolgus monkeys were administered vehicle (0 pg/kg)
subcutaneous to establish baseline CV measurements and subsequently
administered vosoritide at 250 pg/kg via subcutaneous administration on
Days 1 and 11. Group 1 animals also received subcutaneous
administrations on Days 8, 22, 24, and 25. Group 2 animals went on to
receive subcutaneous administrations on Days 14, 16, and 17.

All animals survived the duration of the study. Decreased activity on Day
1 was observed in 5 of 8 monkeys following the first vosoritide dose
administration 40 to 60 minutes post-dose. This was likely due to
vosoritide-related decrease in blood pressure. No other changes in clinical
condition were noted during the study.

Generally, decreases in MAP were observed starting at 30 minutes and
lasting up to 120 minutes post-dose with a nadir observed between 30 and
60 minutes. An attenuation of the BP decrease was observed when
vosoritide was administered on 2 consecutive days. A CV naive-like
response was observed when vosoritide administrations were conducted
2 days apart or for longer washout periods. Compensatory increases in HR
were measured up to 90 minutes post-dose and no accommodation was
seen. At approximately 100 minutes and 200 minutes post-dose while BP
was returning to baseline values, an additional slight (~ 5 mmHg) and
transient (< 30 minutes) decrease in BP was observed. In general, all
hemodynamic changes returned to baseline by 360 minutes following
vosoritide administration.

Cardiovascular Safety Pharmacology Evaluation of BMN 111
Administered by Rapid Subcutaneous Infusion to Male Telemetry
Instrumented Conscious Nonhuman Primates (Study Report BMN111-11-
040)

The purpose of this GLP study was to evaluate the potential CV effects
of vosoritide in telemeterized male cynomolgus monkeys. VVosoritide was
administered by rapid remote subcutaneous infusion to animals in a
double Latin square dosing design (Phase I) and a 7-day repeat dose study
design (Phase II).

Animals were assigned to a double Latin square design for Phase | of
this study. Each animal received 1 of the 4 dosages (in a predetermined
order) on Days 1, 4, 8, and 11. The 3-day washout period between dosing
was determined in the Pilot CV study. Dose formulations were
administered remotely via rapid subcutaneous infusion over 2 minutes.
On each dosing day, animals were given the vehicle or vosoritide at a dose
level of 10, 50, or 200 ug/kg.

For Phase Il, all animals were transferred from Phase 1 and given
vosoritide at 200 pg/kg daily for 7 days at a dose volume of 1 mL/kg.

In Phase I, there were no vosoritide-related mortality, morbidity, clinical
observations, or effects on food consumption or body weight. Dose-
dependent increases in HR and decreases in blood pressure were noted
and were shown to recover with 19 hours post-dose. Little or no changes
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in BP or HR were observed in the monkeys given 10 pg/kg vosoritide.
Animals given 200 ng/kg had faster onset of hemodynamic effects that
lasted longer in comparison to animals given 50 pg/kg. Maximal effects
were reached within 15 to 30 minutes of dosing for animals given
200 pg/kg, and within 1.75 or 2 hours for animals given 50 or 10 ug/kg,
respectively. At the nadir, BP decrease was 6.8% and 12.2% in animals
given 50 and 200 pg/kg respectively. Maximum HR increase was ~ 37%
and ~ 49% in animals given 50 and 200 ug/kg, respectively. All ECG
parameters evaluated were considered qualitatively normal. Some
intervals were shortened (e.g. PR, QT, and QTcB) but the QRS duration
was not affected. These changes were considered secondary to the
increase in HR and were not of physiological concern.

In Phase Il, vosoritide-related clinical observations were limited to
idiosyncratic short and repeated bouts of sternal or lateral recumbency in
3/8 animals during the first hour post-dose in the repeat-dose portion of
the study. This may be likely related to the hemodynamic effects of
vosoritide, but it is unclear why the clinical observations of recumbency
were only seen in Phase I1. VVosoritide rapidly decreased arterial pressures
and increased HR with similar timing and magnitude as seen in Phase I.
Blood pressure effects on subsequent days were generally smaller in
magnitude and appeared later, similar in pattern to effects of lower doses
in Phase I. While blood pressures appeared less affected after the initial
dose, they only minimally accommodated with daily dosing. No apparent
accommodation was seen for HR.

\4) pharmacodynamic interactions

H No pharmacodynamic drug interaction studies have been conducted.

| 3. Pharmacokinetics:

1) analytical procedures and reports
on their validation

Analysis of vosoritide concentrations in formulated dosing solutions was
performed with a validated high-pressure liquid chromatography (HPLC)
method (Validation BMN111-11-005).

Quantitative measurement of vosoritide plasma concentrations to
support PK analyses in early rat studies and monkey studies was
performed using validated enzyme linked immunosorbent assays
(ELISAS; rat plasma ELISA validation BMN111-10-102; monkey plasma
ELISA validation BMN111-10-103).

Quantitative measurement of vosoritide plasma concentrations in later
rat studies, one rabbit study, and one monkey study was performed using
validated electrochemiluminesence assays (ECLAS) (rat plasma ECLA
validation BMN111-14-063, rabbit plasma ECLA validation BMN111-
14-059, monkey plasma ECLA validation BMN111-13-005).

The rat plasma PK method was characterized for measurement of
vosoritide in mouse plasma (characterization report BAS-GR-15-039) to
support a non-GLP mouse PK study.

The ECLA method in rat plasma was adapted for semi-quantitative
measurement of vosoritide in rat milk (validation BMN111-18-106).

Semi-quantitative measurement of total anti-vosoritide antibodies (Tab)
in rat, monkey and rabbit serum supporting early and later rat studies,
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monkey studies and one rabbit study was performed with validated
bridging ECLAs (rat assay method validation BMN111-10-104 and
TNJR15-014; monkey assay method validation BMN111-10-105; rabbit
assay method validation TNJR15-013).

The rabbit assay method was transferred from Covance Labs in Trenton,
NJ to Covance Labs in Indianapolis, IN to complete long-term stability
assessments (validation report 8379-472) after completion of study
sample testing.

Measurement of cGMP in monkey plasma was performed using a
characterized cGMP competitive ELISA kit (characterization report BAS-
QR-09-005).

Quantitative measurement of atrial natriuretic peptide (ANP) in monkey
plasma was performed using a characterized ANP assay Kit
(characterization report BAS-QR-11-007).

Measurement of C-terminal telopeptides of type I1 collagen (CTXII) in
monkey serum, and in rat serum was performed using a characterized
ELISA kit (characterization report BAS-QR-11-008).

Covance Genomics Laboratory (CGL) validated gene expression assays
for Monkey, Mouse, and Rat: NPR-B (NPR2) and NPR-C (NPR3), ACTB,
B2M and GAPDH based on acceptance criteria (validation report
BMN111-17-051).

2) absorption

A Pharmacokinetic Study of BMN 111 by Subcutaneous Injection in
Juvenile FGFR3ACH and Wild-Type Mice (Study Report BMN111-15-
100)

The PK of BMN 111 was evaluated in juvenile male and female wild-
type and FGFR3CH FVB mouse plasma following a single subcutaneous
administration of BMN 111 at dose levels of 280 and 600 ug/kg from
Postnatal Day (PND) 21 through 29.

Peak BMN 111 concentrations were typically observed at 5 or
15 minutes postdose for both genotypes. Following maximal BMN 111
concentrations, BMN 111 concentrations decreased with Ty ranging
from 15.0 to 17.4 minutes for the wild-type FVB mice and from 14.8 to
16.0 minutes for FGFR3*“Y FVB mice. The exposure to BMN 111
increased with increasing dose level for both genotypes. For males, the
increase was close to dose proportional for the wild-type FVB mice,
whereas for FGFR3A“" FVB mice the increase was either greater than or
close to dose proportional. For females, the increase in dose level was
generally less than dose proportional for both genotypes. Overall, the PK
profile observed between wild-type FVB and FGFR3*“H FVB mice was
similar at 280 and 600 pg/kg indicating that the ACH phenotype displays
similar exposure and kinetics with the wild type for subcutaneous BMN
111 administration.

A Pilot Single Dose Pharmacokinetics Study of BMN 111 Administered
Subcutaneously to 7 Day-Old Rats (Study Report BMN111-15-072)

The purpose of this pilot non-GLP study was to determine the exposure
and PK of vosoritide when administered as a SC injection to female 7-
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day-old (infant) Sprague-Dawley rats. The SC dose was administered in
the mid-scapular region; Target Dose Level was 180 and 360 pg/kg.

Following SC administration to 7-day-old rats, vosoritide was rapidly
absorbed (Cmax of 5.00 minutes) into and rapidly eliminated from plasma
(half-life of 19.4 and 31.8 minutes for 180 and 360 pg/kg doses,
respectively). Exposure to vosoritide increased with an increase in dose
level, as measured by mean Cmax and AUCo.t, and the increases with dose
was greater than proportional to the increase in dose. The apparent
clearance and apparent volume of distribution for vosoritide were both
categorized as being high.

A Single Dose Age Range Pharmacokinetic Study of BMN 111
Administered Subcutaneously to Rats (Study Report BMN111-15-076)

The purpose of this non-GLP study was to conduct an age range
vosoritide PK to inform on age-related vosoritide dose-exposure
relationships from neonate through adolescent age groups.

Rats ranging from 7-days old to 13-weeks old were subcutaneously
administered a single dose of 360 pg/kg of vosoritide.

Following a single subcutaneous dose of 360 pg/kg, vosoritide was
rapidly absorbed with a Tmax of 5.0 to 15.0 minutes across all age groups.
The plasma elimination half-life of vosoritide was generally consistent
across all age groups ranging from 10.1 to 15.9 minutes.

Plasma exposure for the same dose level of vosoritide generally
increased with age from 7 day-old through 13-week-old rats. Overall
plasma exposure (AUCO-t) in 13-week-old rats was ~ 13-fold higher as
compared to 7-day-old animals, 3- to 4-fold higher as compared to the 21-
day-old animals, and 2- to 3-fold higher as compared to the 45-day-old
animals. The Cmax for vosoritide was approximately 4-fold higher in the
12 to 13-week-old animals as compared to the 7-day-old animals and 2-
fold higher as compared to the 21-day- and 45-day-old animals. Higher
exposures by animal age are likely due to the weight-based dosing
approach with a total clearance rate that does not markedly vary by age
and the corresponding weight of the animal. This is further supported by
the findings of weight normalized observed clearance (CL/F) decreasing
from 1520 mL/min/kg in Group 1 (7-day-old, mean weight 15.6 gm) to
111 mL/min/kg in Group 4 (13-week-old, 271 gm).

There were no marked gender differences observed in plasma exposure,
as assessed by mean Cmax and AUC, within any of the age groups. Any
gender difference expressed by mean Cmax, AUC, or half-life was less
than 2-fold.

Pharmacokinetics of BMN 111 after Intramuscular or Subcutaneous
Administration to Rats (Study Report BMN111-17-048)

The purpose of this non-GLP study was to investigate the PK of
vosoritide after a single intramuscular (IM) or subcutaneous (SC)
administration to rats.

Male Sprague Dawley rats were administered a single dose of vosoritide
either SC or IM at dose level 240 pg/kg. Target Dose Concentration of
SC dose was 80, 240, and 800 pg/mL. After SC administration, vosoritide
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was absorbed, with median Tmax values ranging from 5 to 15 minutes.
After IM administration, vosoritide was absorbed, with a median Tmax
value of 5 minutes. The mean t1/2 values ranged from 13.38 to 16.62
minutes after SC administration and was 17.04 minutes after IM
administration.

The ratio of vosoritide exposure following an IM administration when
compared to a SC administration was 2.42 and 1.47 for Cmax and AUCO-
3, respectively. These values indicate that relative bioavailability of
vosoritide was greater after an IM administration compared to a SC
administration.

3) distribution

cGMP Activation in Cartilage, Bone and Soft Tissues in Wild-Type Mice
Following Single Subcutaneous Administrations of BMN 111 (Study
BMN111-11-002)

The objective of the pilot study was to determine the optimal time point
for detection of cGMP and enable selection of time points for the main
study. In the pilot study, male CD-1 mice, 8 to 10 weeks of age were
administered a single SC dose of 800 pg/kg vosoritide or vehicle. Mice
were terminated at 15, 30, 60, or 180 min post-dose and tissues were
collected (plasma, lung, liver, heart, kidney, brain, tibias, femurs, and ear
cartilage).

The main study (non-GLP) was conducted to determine the effect of a
single dose of vosoritide on tissue and circulating cGMP in mice as an
indicator of vosoritide’s ability to activate the NPR-B receptor. Male CD-
1 mice, 8 to 10 weeks of age, received a single SC administration of
vehicle or 800 pg/kg vosoritide. Mice were terminated 15 minutes, 3 hr,
1, 2, or 3 days after post dose and tissues were collected (plasma, lung,
kidney, brain, tibias, femurs, and ear cartilage).

In conclusion, after a single SC injection of vosoritide at 800 ug/kg,
cGMP was detected in cartilage-containing distal femur (including the
growth plate cartilage and articular cartilage). Stimulation of cGMP
production was also observed in cortical bone. The liver, heart, and brain
did not respond to vosoritide with cGMP production within the time
points tested. The cGMP signal was also detectable in the kidney and, to
the lesser extent, in the lung. This study demonstrates vosoritide activity
in the target tissues (growth plates, cartilage, and bone).

cGMP Activation in Cartilage, Bone and Soft Tissues in Wild-Type Mice
Following Multiple Subcutaneous Administrations of BMN 111 (Study
Report BMN111-11-003)

The objective of this non-GLP study was to determine the effect of
multiple vosoritide dose administrations on cGMP production and CNP
immunoreactivity in cartilage-containing tissues. CD-1 male mice, 8 to 10
weeks of age, received once daily SC administrations of vehicle or
800 pg/kg vosoritide for up to 8 days.

This study was comprised of two sub-studies. In sub-study 1 (vosoritide-
11-003-A), mice were injected subcutaneously with vehicle control or
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vosoritide of the appropriate concentration once daily on the appropriate
days.

In sub-study 2 (vosoritide-11-003-B), mice were injected SC with
vehicle or vosoritide at 800 pg/kg once daily for 7 days.

In conclusion, sustained cGMP production was observed in the growth
plate after 8 daily treatments. On the contrary, repeated daily
administrations resulted in reduction in the cGMP signal in the kidney,
potentially reflecting receptor desensitization in this tissue.

Immunohistochemistry studies indicate increased CNP and/or vosoritide
residence in the growth plate up to several days after the eighth daily dose.
Nevertheless, no residual cGMP production was observed at the same
time points.

Characterization of the Biodistribution of 2*I-BMN111 using PET
Imaging in Sprague Dawley Rats (Study Report BMN111-17-027)

The objective of non-GLP study was to characterize the biodistribution
of 24l-vosoritide using PET imaging in Sprague Dawley rats when
administered as a single SC injection of 90 pg/kg or a single intravenous
(IV) injection of 50 pg/kg.

Both static and dynamic PET images were acquired to evaluate the
distribution of BMN-111 over a 24-hour period. Following the conclusion
of PET imaging, multiple tissues were collected for ex vivo gamma
counting.

The SC injection route was only utilized for cohort 1 (90 pg/kg). With
the SC injection, dynamic PET data showed a decrease in injection site
activity with little, but increasing, activity detected in the brain tissue up
to 60 minutes. Static PET scan data displayed decreases in all evaluated
tissues over time, with the greatest activity noted in the stomach and
injection site. Brain and testes demonstrated very low uptake of the
material.

The 1V injection route was utilized for cohorts 2-4 (50 pg/kg). Following
IV injection, dynamic PET data showed a dramatic increase in bladder
and stomach activity, with much smaller increases in testes, brain and
knee joint activity (peak at 5-60 minutes post injection). Heart, liver and
kidney all demonstrated decreasing activity following injection, with
kidney activity spiking 20 minutes after injection. Static PET data closely
resembled that of the SQ injected rats, with decreases in all evaluated
tissues over time.

Biodistribution of 1241-BMN111 after Subcutaneous Administration to
Rats (Study BMN111-18-004)

The objective of the non-GLP study was to assess the biodistribution
after a single SC administration of 124I-BMN111 to Sprague Dawley rats.

Eight of the 9 male rats received a SC administration of *24I-vosoritide
at a target dose level of 90 pg/kg, equivalent to a radioactive dose level of
500 pCi/kg. One rat did not receive the intended dose and hence was
excluded from data analysis. Blood was collected from 3 rats/time point
at approximately 0.25, 0.5 (two rats only), and 1-hour post-dose and
centrifuged to prepare plasma. At necropsy, animals were perfused and
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selected tissues were collected. Blood and tissues were analyzed for
radioactivity and the counts were corrected for radioisotope decay.

Plasma concentrations of '2*I-vosoritide were highest at 1 hour, with a
mean of 191 ng equivalents *2*I-vosoritide. Except for the injection site
and stomach, concentrations were higher in plasma than in tissues.

Test article-related radioactivity was detected in all tissues collected at
the first time point (0.25 hours post-dose) and were maximal at 0.5 or 1-
hour post-dose, except for the injection site. The highest concentrations
(ng equivalents *2*I-vosoritide /g) were detected in the following order:
injection site > kidneys > stomach > lungs > heart > spleen > small
intestine > liver. Except for the injection site, the tissue:plasma
concentration ratios were generally < 1 and indicated little test article-
related radioactivity was associated with the off-target tissues. Target
tissues, namely femur and tibia, had reasonable concentrations with
maximal values at 0.5 or 1-hour post-dose.

Following subcutaneous administration of 24I-BMN111 at 90 pg/kg,
mean plasma vosoritide concentration was highest at 15-minutes post-
dose (5.97 ng/mL, standard deviation: 3.39 ng/mL) and rapidly cleared
with a mean half-life of 10.5 minutes. Mean AUCo.t and AUCo.. were 142
ng-min/mL and 147 ng-min/mL, respectively. Comparison between
vosoritide concentrations and radioactivity in plasma indicates that an
average of 7% or less of the radioactivity observed in plasma is from intact
vosoritide through 1-hour post-dose.

4) metabolism

Assessment of BMN 111 Resistance to Recombinant Human NEP in
Vitro (Study BMN111-10-109)

The objective of this non-GLP study was to assess vosoritide resistance
to neutral endopeptidase (NEP) in an in vitro assay using purified
recombinant human NEP. Vosoritide was incubated in the presence of
NEP in PBS buffer at 37°C for up to 160 min. Digestion products were
separated by HPLC and monitored by UV and mass spectrometry
detectors. CNP22 was treated in the same conditions and used as a control
since it was known to be susceptible to cleavage by NEP. In presence of
NEP, a time-dependent disappearance of intact CNP22 was observed
while vosoritide remained intact. VVosoritide demonstrated resistance to
cleavage by NEP. Further, this CNP analog retained complete biologic
activity compared to CNP22 in the in vitro cell-based cGMP assay (Study
BMN111-10-110).

Targeted Gene Expression Analysis of NPR-B and NPR-C (Study
BMN111-16-024)

This non-GLP study evaluated NPR-B (NPR2) and NPR-C (NPR3) gene
expression levels from monkey, mouse, and rat samples. Tissue samples
from 45 monkeys (from tissue bank), 64 mice (from Study BMN111-15-
100) and 112 rats (from Study BMN111-15-076) were analyzed for RNA.
Semi-automated TagMan® gRT-PCR of Total RNA protocol was used to
evaluate targeted gene expression in adrenal gland, brain, heart, kidney,
liver, lung, testis, and white adipose (mesenteric) tissues for monkey,
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mouse, and rat. Results were compared within each species as follows:
male vs. females in naive monkeys; wild-type (WT) vs. ACH mice; and
7-day old vs. 21-day old vs. 45-day old vs. 12-13 weeks old male rats.

Overall, these data suggest similar levels of vosoritide target receptor
gene (NPR2) and clearance receptor gene (NPR3) expression across male
and female monkeys and across wild-type and ACH mice, and a potential
reduction in expression in older rats.

\5) excretion

| No excretion studies were conducted. |

6) pharmacokinetic interactions (non-
clinical)

No pharmacokinetic drug interaction studies were conducted.

|7) other pharmacokinetic studies

| No other PK studies were conducted. |

\ 4. Toxicology:

1) Single dose toxicity

Single-Dose Toxicity and Toxicokinetics Study by Subcutaneous or
Intravenous Administration of BMN 111 in Sprague Dawley Rats (Study
BMN111-11-015)

The purpose of this study was to evaluate the toxicity and determine the
TK of vosoritide when administered as a single dose via subcutaneous or
intravenous injection to rats. After dosing, animals were observed for 7
days to assess the reversibility, persistence, or delayed occurrence of
effects.

Male and female rats were used in this study. Animals were assigned to
16 groups and were either given vehicle or vosoritide at 80, 240, or
800 pg/kg as a single subcutaneous injection (Groups 1 through 8
subcutaneous); or were given vehicle or vosoritide at 15, 50, or 150 pg/kg
as a single intravenous injection (Groups 1 through 8 intravenous).

Toxicity animals (Groups 1 through 4, subcutaneous and intravenous)
were checked twice daily for mortality, abnormalities, and signs of pain
or distress. Blood samples for TK analysis were collected at predose and
5, 15, 30, 60, 90, 120, and 180 minutes post-dose for rats receiving
vosoritide by SC injection. Blood samples were collected at predose and
1, 5, 15, 30, 60, 120, and 180 minutes post-dose for rats receiving
vosoritide by IV injection. Rats in the control group were bled at 30
minutes post-dose.

Administration of BMN 111 to rats was well tolerated as a single SC
injection at dose levels of 80, 240, and 800 pg/kg and as a single 1V
injection at dose levels of 15, 50, and 150 pg/kg. The only BMN 111-
related, nonadverse finding was a minor increase in alkaline phosphatase
activity observed in males given 800 pg/kg SC. At 800 pg/kg SC and
150 pg/kg IV dose levels, exposures in males were over 2-fold greater
than in females. The no observed adverse effect level (NOAEL) for BMN
111 is greater than 800 pg/kg when administered via SC injection and the
NOAEL is greater than 150 pg/kg when administered via IV injection.
After given 800 pg/kg SC, in male rats Cmax Was 130000 pg/mL and
AUCot+ was 6367250 minepg/mL and in female rats Cmax Was
77367 pg/mL and AUCo.: was 2453883 minepg/mL. After given
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150 pg/kg 1V, in male rats Cmax Was 2035000 pg/mL and AUCo+ was
16695267 min*pg/mL and in female rats Cmax Was 891000 pg/mL and
AUCo.twas 8388142 minepg/mL.

Single-Dose Toxicity and Toxicokinetics Study by Subcutaneous or
Intravenous Administration of Vosoritide in Cynomolgus Monkeys (Study
BMN111-11-006)

The purpose of this study was to evaluate the toxicity and determine the
TK of vosoritide when administered as a single dose via subcutaneous or
intravenous injection to cynomolgus monkeys. After dosing, animals
were observed for 7 days to assess the reversibility, persistence, or
delayed occurrence of effects.

Naive male and female cynomolgus monkeys were assigned to 8 groups
and were either given vehicle or vosoritide at 20, 60, or 200 pg/kg as a
single subcutaneous injection (Groups 1 through 4); or were given vehicle
or vosoritide at 2, 6, or 20 ug/kg as a single intravenous injection (Groups
5 through 8). Blood for TK analysis was collected from non-fasted
animals on Day 1. For subcutaneous administration (Groups 1 through 4),
blood was collected from each animal at pre-dose and approximately 5,
15, 30, 60, 120, 240, 360, and 600 minutes post-dose. For intravenous
administration (Groups 5 through 8), blood was collected from each
animal at pre-dose and approximately 1, 5, 15, 30, 60, 120, 240, and 360
minutes post-dose.

Administration of BMN 111 to cynomolgus monkeys was well tolerated
as a single SC injection at a dose level of 20, 60, or 200 pg/kg and as a
single IV injection at a dose level of 2, 6, or 20 pug/kg. The only potentially
BMN 111-related, nonadverse finding was mildly to moderately increased
urine volume in animals given 200 pg/kg SC. At 200 ug/kg SC and 20
ug/kg IV dose levels, exposures were comparable in males and females.
The NOAEL for BMN 111 is greater than 200 ug/kg when administered
via SC injection and the NOAEL is greater than 20 ug/kg when
administered via IV injection. After given 200 pg/kg SC, the Cmax Was
51150 pg/mL and AUCo.t was 1610675 minepg/mL. After given 20 ug/kg
IV, the Cmax was 209000 pg/mL and AUCo.t was 2889199 minepg/mL.

2) Repeated dose toxicity

BMN 111 Pilot Feasibility Study in 7-Day-Old Rats (Study BMN111-11-
053)

The purpose of this study was to conduct a preliminary evaluation of the
tolerability and feasibility of daily subcutaneous administration of
90 png/kg/day vosoritide to 7 day old rats prior to initiating a chronic
toxicology study in juvenile rats (Study BMN111-11-052).

Male and female 7-days old rats were assigned to 2 groups and were
dosed with vehicle or 90 pg/kg vosoritide once daily by SC injection for
21 days, from post-natal day (PND) 7 to 28.

In conclusion, 90 pg/kg/day vosoritide was well-tolerated in 7-day-old
rat pups when administered by daily subcutaneous injection for 3 weeks.
Some differences in tail length were observed, indicating a possible
pharmacologic effect at this dose level. As a result, this dose level was
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selected as the high dose for the GLP repeat-dose toxicity study in juvenile
rats.

28-Day Repeat-Dose Subcutaneous Injection Toxicity and Toxicokinetic
Study of BMN 111 in Sprague Dawley Rats with a 7-Day Recovery (Study
Report BMN111-11-029)

The purpose of this study was to evaluate the toxicity and determine the
TK of vosoritide when administered daily via subcutaneous injection to
rats for 28 days and to assess the reversibility, persistence, or delayed
occurrence of any effects after a 7-day recovery.

Male and female rats were used in this study. Animals were assigned to
8 groups and were either given vehicle or vosoritide at 50, 150 or 500
ug/kg for 28 days as a single subcutaneous administration.

In conclusion, vosoritide-related findings included 1) the promotion of
endochondral bone formation that led to skeletal-related findings
reflective of severe exaggerated pharmacology and 2) the presence of total
anti-vosoritide antibodies that appeared to have no toxicological
significance. Some histological findings seemed to be more severe in
males than the females. This could be attributed to the overall greater
exposure in males in comparison to females. Findings were generally
reversible, except for reduced hind limb mobility, swollen ankles and
related macroscopic and microscopic observations in animals given 500
ng/kg vosoritide. The NOAEL for vosoritide was 150 pg/kg in this study
based on persistent macroscopic and microscopic tarsal joint findings that
limited the use of the hind limbs at the 500 pg/kg dose level. Daily
subcutaneous administration of vosoritide to rats for 28 days at 150 ug/kg
resulted in a mean Cmax of 73,333 pg/mL and AUCO-t of 3,381,317
pg*min/mL in males and a mean Cmax of 36,633 pg/mL and AUCO-t of
1,043,417 pg*min/mL in females.

26-Week Repeat-Dose Toxicity and Toxicokinetic Study by
Subcutaneous Administration of BMN 111 in Sprague Dawley Rats with
a 28-Day Recovery (Study BMN111-11-036)

The purpose of this study was to evaluate the toxicity and determine the
TK of the vosoritide, when administered daily via subcutaneous injection
to sexually mature rats for at least 26 weeks and to assess the reversibility,
persistence, or delayed occurrence of any effects after a 28-day recovery.
Male and female rats were used. At study initiation, rats were at least 8
months of age. Animals were assigned to 8 groups and were either given
vehicle control or BMN 111 at 50, 150 or 500 pg/kg daily for 26 weeks
(183 doses total) as a single SC administration.

In conclusion, administration of BMN 111 to rats was tolerated as 26
weeks of daily SC injections at dose levels of 50, 150, and 500 pg/kg.
BMN 111-related findings included 1) the promotion of endochondral
bone formation that led to skeletal-related findings reflective of
exaggerated pharmacology, 2) the decrease of the sperm count in males
given >150 ng/kg, and 3) the presence of total anti-BMN 111 antibodies
that appeared to have no toxicological significance. Some clinical
observations and correlating macroscopic and microscopic findings




Docusign Envelope ID: 9A0A989C-F88B-4967-8670-EF7F4D1D427E

appeared more severe in males than the females. This could be attributed
to the overall greater exposure in males in comparison to females. Based
on the persistent bone and joint findings that altered ambulation and
resulted in limited use of hind limbs and non-reversible decreased in
sperm count in males at >150 pg/kg, the no observed adverse effect level
(NOAEL) for BMN 111 is 50 pug/kg when administered daily via SC
injection for 26 weeks.

A 26-Week Subcutaneous Injection Toxicity Study of BMN 111 in the
Juvenile Rats Followed by a 6-Week Recovery (Study BMN111-11-052)

The purpose of this study was to evaluate the toxicity and determine the
TK of vosoritide on the PND of the rat, including skeletal and
reproductive development, when administered daily for 26 weeks, from
infancy to maturity, followed by a six-week recovery period to evaluate
the reversibility or late onset of any toxic effects. Rats were administered
BMN 111 from Days 7 to 188 post partum (young adult) followed by a 6-
week recovery period. In addition, the toxicokinetic characteristics of
BMN 111 were determined.

The pups were randomized to cross-fostered litters and treatment Groups
1 to 4 on Day 4 post partum (pp). Main, recovery and toxicokinetic
(selected for blood collection on Day 188 pp) subset animals were treated
once daily with vehicle or BMN 111 at 10, 30, or 90 pg/kg by SC
administration from Days 7 to 188 pp, inclusively. Toxicokinetic animals
selected for blood collection on Day 7 pp were treated on Day 7 pp only.
Males and females from the reproductive subset C were treated once daily
starting from Days 7 until 112 pp, inclusively, and were then kept
untreated during the mating period until their necropsy.

In conclusion, treatment of juvenile rats from PND 7 to 188 by daily
subcutaneous injection of 10, 30, or 90 ug/kg/day led to a dose-related
increase in bone lesions, reductions of bone minerality and density, and
reduced biomechanics that corresponded to in vivo observations of
reduced limb and joint function and abnormal appearance of joints due to
swelling and displaced articular surfaces. These changes were not
observed in vivo during early development, with increases in growth
(crown-rump and tail length), reduction of BMD/BMC, and clinical signs
related to bone overgrowth largely not appearing until rats reached
adolescence to adulthood (approximately 8-15 weeks of age). There was
a sex difference in incidence and severity of skeletal effects on study,
which was likely due to higher vosoritide exposures in males. There were
no apparent effects on the behavioral or sexual development of juvenile
rats related to treatment with vosoritide.

The NOAEL for juvenile rats treated for 26 weeks was determined to be
10 pg/kg/day due to the low prevalence and severity of findings at this
dose level. This corresponds to a Cmax of 680 pg/mL and AUCO-t of
22,842 pg*min/mL in males and a mean Cmax 0f 527 pg/mL and AUCo+
of 10,133 pg*min/mL in females on PND 188.
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28-Day Repeat-Dose Subcutaneous Injection Toxicity and Toxicokinetic
Study of BMN 111 in Cynomolgus Monkeys with a 7-Day Recovery (Study
BMN111-11-019)

The purpose of this study was to evaluate the toxicity and determine the
TK of vosoritide when administered daily via subcutaneous injection to
cynomolgus monkeys for 28 days and to assess the reversibility,
persistence, or delayed occurrence of any effects after a 7-day recovery.

Male and female naive cynomolgus monkeys were 2-3 years old at study
initiation. Animals were assigned to 4 groups and administered vehicle
control or vosoritide (20, 90 or 300 pg/kg). Animals were dosed once
daily via subcutaneous injection for 28 days, after which period
3 animals/sex in Groups 1 and 4 entered a 7-day recovery phase.

In conclusion, administration of vosoritide to cynomolgus monkeys was
well tolerated as 28 daily subcutaneous injections at dose levels of 20, 90,
and 300 pg/kg. Vosoritide-related effects were expected and limited to 1)
transient increase in heart rate only seen in animals given 300 pg/kg
vosoritide, 2) promotion of endochondral bone formation in all vosoritide-
treated animals and 3) presence of total anti-vosoritide antibodies in one
female with decreased exposure. Males exhibited more pronounced
histological effects in the femur than females that were consistent with the
higher exposure observed in males. Growth plate observations in the
sternum and femur were consistent with the mechanism of action of
vosoritide and were partly reversed by the end of the recovery phase;
therefore, these observations were not considered adverse. These
histological changes were attributed to vosoritide exaggerated
pharmacological activity in normal animals receiving high dose levels of
vosoritide. As expected, cGMP and CTX-II levels increased in response
to vosoritide administration. There were no changes in ANP levels.

No target organ toxicity was defined and the NOAEL for this study was
300 pg/kg when administered daily via subcutaneous injection for 28
days, which correlated with a Cmax 0f 132,071 pg/mL and AUCo.s00m Of
11,646,607 pg*min/mL in males, and a mean Cmax 0f 144,357 pg/mL and
AUCo.600m 0f 10,673,021 pg*min/mL in females.

26-Week Repeat-Dose Toxicity and Toxicokinetic Study of Subcutaneous
Administration of BMN 111 in Cynomolgus Monkeys with a 28-Day
Recovery (Study BMN111-11-035)

The purpose of this study was to evaluate the toxicity and determine the
TK of vosoritide in juvenile/adolescent cynomolgus monkeys when
administered daily for 26 weeks, followed by a 28-day recovery period to
evaluate the reversibility or late onset of any toxic effects. This study was
conducted in monkeys aged 2-3 years, which are sexually immature and
have not reached the average age of growth plate closure of 57 months for
males or 63 months for females. Animals were assigned to four groups
and were dosed with vehicle or 20, 90, or 300 pg/kg vosoritide once daily
for 26 weeks by subcutaneous injection.

In conclusion, daily subcutaneous administration of vosoritide at doses
of 20, 90, or 300 pg/kg/day for 26 weeks was well-tolerated in
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cynomolgus monkeys. Vosoritide-related effects were limited to those
related to skeletal growth and subsequent functional changes. Clinically
significant effects in males appeared to follow differences in exposure as
assessed by individual animal Cnax values on Day 85; this relationship
was not apparent in the single affected female. Mild increases in
reactogenicity at the injection site were attributed to daily treatment with
vosoritide and likely related to or enhanced by immune responses to the
test article. Due to the persistent bone and joint clinical effects observed
in animals treated with 300 pg/kg, the NOAEL for daily chronic
administration in cynomolgus monkeys is 90 pg/kg/day, which
corresponds to a Cmax of 10,984 pg/mL and an AUCo.soom Of
523,098 pg*min/mL on Day 176.

44-Week Repeat-Dose Toxicity and Toxicokinetic Study Following Daily
Subcutaneous Administration of BMN 111 in Cynomolgus Monkeys with
a 13-Week Recovery (Study BMN111-11-043)

The purpose of this study was to evaluate the toxicity and TK of
vosoritide when administered daily via subcutaneous injection to
cynomolgus monkeys for at least 44 weeks and to assess the reversibility,
persistence, or delayed occurrence of any effects after a 13 week recovery.

Male and female cynomolgus monkeys were 4 to 5 years old at study
initiation. Animals were randomly assigned to four groups and were dosed
with vehicle or 25, 75, or 250 pg/kg vosoritide once daily for 44 weeks by
subcutaneous injection.

In conclusion, administration of 25, 50, or 250 pg/kg once daily by
subcutaneous injection for 44 weeks was tolerated in cynomolgus
monkeys. Vosoritide-related effects were limited to expected
pharmacologic effects on bone growth and growth plate closure and
increased heart rate shortly after dose administration. Based on the
persistent bone and joint findings that resulted in limited use of hips and
abnormal bone shape, the NOAEL for vosoritide for 44 weeks of daily
dosing in cynomolgus monkeys is 25 pg/kg/day, corresponding to a mean
Cmax of 1,170 pg/mL at the termination of the dosing phase.

3) Genotoxicity:

in vitro

Genotoxicity studies of vosoritide have not been conducted.

in vivo (including additional
assessment on toxicokinetics)

4) Carcinogenicity:

Carcinogenicity studies of vosoritide have not been conducted. A
carcinogenicity risk assessment for vosoritide was conducted, in
consideration of the ICH S1a guideline “The Need for Long-term Rodent
Carcinogenicity Studies of Pharmaceuticals,” by (1) considering the
mechanism of action of vosoritide; (2) evaluating the literature for the
potential influence of vosoritide tumor formation, growth, or metastasis;
(3) evaluating the nonclinical toxicology studies conducted with
vosoritide for signs of cellular proliferation; and (4) considering the
genotoxic potential of vosoritide.
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Using the weight-of-evidence approach, we have determined that
conducting standard carcinogenicity studies in rodents with vosoritide is
unlikely to provide additional clinically meaningful safety data to predict
the potential carcinogenic risk of vosoritide beyond what is already known
regarding the antagonism of FGFR3 pathway.

*There are few direct data on the impact of vosoritide or C-type
natriuretic peptide (CNP) on carcinogenesis. The data that are available
indicate that CNP (and, by extension, vosoritide) is a weak inhibitor of
carcinogenesis (Vesely 2006; Vesely 2016; Zenitani 2016).

*Vosoritide antagonizes the FGFR3 pathway, which is why it is an
effective therapy for ACH patients, because they possess an FGFR3 gain-
of-function mutation. Therefore, the administration of vosoritide is likely
to have effects on carcinogenicity by the direct inhibition of the FGFR3
receptor. Therefore, vosoritide administration is likely to inhibit cancer
cell growth.

*Chronic toxicology studies with vosoritide in rats (6-month; BMN111-
11-036, refer to Section 2.6.6.3.3; BMN111-11-052, refer to Section
2.6.6.3.4) and cynomolgus monkeys (6-month juvenile, BMN111-11-
035, refer to Section 2.6.6.3.7; 10-month adult, BMN111-11-043, refer to
Section 2.6.6.3.7) did not show compelling evidence of proliferative,
preneoplastic, or neoplastic lesions by histopathology.

*In the 5 years of clinical data available, there is no evidence that
vosoritide is a carcinogenesis risk.

*Due to the inability of normal animals to tolerate chronic administration
of vosoritide, carcinogenicity testing in typical rodent models is unlikely
to be feasible or relevant to ACH patients.

Given the weight of evidence, vosoritide is not expected to be
carcinogenic. The carcinogenic potential of the CNP/FGFR3 axis has
been investigated extensively, and there is no compelling reason to
believe that vosoritide is carcinogenic. In fact, the available evidence
suggests the opposite, that CNP and related peptides may have the
potential to inhibit the growth of some tumor types. In addition, vosoritide
is unlikely to be well tolerated for an extended time period in healthy
animals. Furthermore, these results likely would not be relevant to ACH
patients. Therefore, standard carcinogenicity studies in rodents at
tolerated doses would not further inform the carcinogenicity risk
assessment, are not feasible and are not scientifically warranted. The most
clinically meaningful approach to address the potential human
carcinogenicity risk of vosoritide, including potential risks that may be
specific to the ACH patient population, is through rigorous clinical
monitoring and post-marketing surveillance of human patients chronically
administered vosoritide. To date (5-years exposure), there is no evidence
that vosoritide increases the risk of carcinogenesis in patients.

long-term studies

|

short-term studies or mid-term
studies
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additional studies

5) Reproductive and developmental
toxicity:

effects on fertility and early
embryonic development

Study of Fertility and Early Embryonic Development to Implantation of
BMN 111 Administered by Subcutaneous Injection in Rats (Study
BMN111-14-060)

The purpose of this study was to evaluate the toxicity and TK of
vosoritide treatment in male and female rats before cohabitation, through
mating, and implantation of the fertilized embryo. This study was
designed to evaluated ICH S5(R3) Stages A and B of the reproductive
process and detect potential impacts of vosoritide on the estrous cycle,
tubal transport, implantation, and development of preimplantation
embryos in females and permit detection of functional effects on male
fertility and sexual performance that may not have been detected by
histological examination in repeat-dose toxicology studies.

Male and female SD rats were 71 days old (males) or 66 days old
(females) upon arrival at the facility. Animals were randomly assigned to
four treatment groups. Males were treated with vehicle control or
vosoritide once daily starting 28 days before cohabitation, throughout the
cohabitation period, through the day prior to euthanasia for a total of 50-
52 doses of vehicle or vosoritide. Females were treated with vehicle
control or vosoritide once daily starting 15 days before cohabitation,
throughout the cohabitation period, until gestation day (GD) 7. If mating
was not confirmed by the end of the 22-day cohabitation period, the last
day of cohabitation was assigned as GDO. In both sexes, vehicle or
vosoritide was administered by subcutaneous injection.

In conclusion, daily subcutaneous injection of 90, 270, or 540 pg/kg/day
vosoritide was tolerated in male rats when delivered prior to and
throughout mating (50-52 total doses) and in female rats when delivered
for two weeks prior to mating and early gestation. Paternal and maternal
effects related to vosoritide pharmacologic effects on bone growth were
observed at all dose levels and were considered adverse at doses > 270
pg/kg. As a result, the NOAEL for maternal and paternal toxicity in rats
was 90 pg/kg/day, corresponding in males to a Cmax of 13.6 ng/mL and
AUCO-t of 411 min*ng/mL on Day 50 and a Cmax of 8.46 ng/mL and
AUCO-t of 628 min*ng/mL in females on GD 7. Slightly increased time
to mating, decreases in sperm count, and reductions in seminal vesicle
weights were observed at 540 pg/kg, but were not considered adverse due
to lack of impact on fertility index. The NOAEL for reproductive toxicity
in rats was 540 ng/kg, corresponding to a Cmax of 86.1 ng/mL and AUCO-
t of 4,510 in males on Day 50 and a Cmax of 45.0 ng/mL and AUCO-t of
3,280 min*ng/mL in females on GD 7.

embryotoxicity

An Embryo-Fetal Development Study of BMN 111 Administered by
Subcutaneous Injection in Rats (Study BMN111-14-061)

The purpose of this study was to evaluate the toxicity and TK of
vosoritide treatment in pregnant female rats and assess any effects on
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development of the embryo and fetus from implantation to closure of the
hard palate. This study was designed to evaluate ICH S5(R3) Stages C
and D of the reproductive process.

Female SD rats were randomly assigned to four treatment groups.
Females were treated with vehicle control or vosoritide (90, 270,
540 pug/kg) once daily starting on GD 6 through GD 17 for the main study
and GD 6 through GD 18 for the toxicokinetic study. Vehicle or vosoritide
were administered by subcutaneous injection.

In conclusion, daily subcutaneous administration of 0, 90, 270, or
540 pg/kg/day from GD 6 to 17 in pregnant female rats did not produce
any maternal or developmental toxicity. The NOAEL for vosoritide for
maternal and embryo-fetal development is 540 ug/kg/day, corresponding
to a Cmax 0f 64.5 ng/mL and AUC -y of 3,950 min*ng/mL.

In conclusion, daily subcutaneous administration of 0, 90, 270, or
540 pg/kg/day from GD 6 to 17 in pregnant female rats did not produce
any maternal or developmental toxicity. The NOAEL for vosoritide for
maternal and embryo-fetal development is 540 ug/kg/day, corresponding
to a Cmax of 64.5 ng/mL and AUC(0-t) of 3,950 min*ng/mL.

Dose Range-Finding Embryo-Fetal Development Study of BMN 111 by
Subcutaneous Injection in Rabbits (Study BMN111-14-055)

The objectives of this study were to provide a preliminary evaluation of
the effects of BMN 111 administered subcutaneously on pregnancy and
embryo-fetal development. This study was designed to evaluation ICH
S5(R3) guideline stages C to D of the reproductive process.

Females were treated with vehicle control or vosoritide (45, 135,
240 (ng/kg) once daily starting on GD 7 through GD 19 for the main study
and GD 7 through GD 20 for the toxicokinetic study. Vehicle or vosoritide
were administered by subcutaneous injection.

In conclusion, vosoritide was generally well tolerated at up to
240 pg/kg/day in pregnant female rabbits. Clinical effects were limited to
observations of soft or liquid feces. Effects on embryo-fetal development
were typical for effects observed with maternal toxicity to be evaluated
further in a larger study. A dose of 240 pg/kg was selected for evaluation
in the definitive GLP embryo-fetal toxicity study in rabbits (BMN111-14-
081).

An Embryo-Fetal Development Study of BMN 111 by Subcutaneous
Injection in Rabbits (Study Report BMN111-14-081)

The purpose of this study was to evaluate the toxicity and TK of
vosoritide in pregnant female rabbits and effects on embryo-fetal
development consequent to exposure of the dam from the time of
implantation to closure of the hard palate. This study was designed to
evaluation ICH S5(R3) guideline stages C to D of the reproductive
process.

Females were treated with vehicle control or vosoritide (45, 135,
240 ng/kg) once daily starting on GD 7 through GD 19 for the main study
and GD 7 through GD 20 for the toxicokinetic study. Vehicle or vosoritide
were administered by subcutaneous injection.
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In conclusion, daily subcutaneous administration of 45, 135, or
240 pg/kg/day of vosoritide was well-tolerated in pregnant female rabbits
when delivered from GD 7 to 19. There were no effects on pregnancy or
embryo-fetal development. As a result, the NOAEL for maternal toxicity
and embryo-fetal developmental toxicity in rabbits was determined to be
240 pg/kg/day. This corresponds to a maternal Cmax 0f 379 ng/mL and an
AUC .y of 58,000 min*ng/mL on GD 19.

prenatal and postnatal toxicity

A Subcutaneous Developmental and Perinatal/Postnatal Reproduction
Toxicity Study of BMN 111 in Rats, Including Postnatal
Behavioral/Functional Evaluation (Study BMN111-18-103)

The purpose of this study was to evaluate the effects of vosoritide on
development of offspring, from embryo-fetal development through sexual
maturity, from female rats treated daily from implantation to weaning of
offspring. This study was designed to evaluate ICH S5(R3) Stages C
through F of the reproductive process, although a cesarean section and
examination of fetuses was not conducted in this study.

FO generation female rats were administered the vosoritide (90, 270,
540 ug/kg) and/or the control article formulations by subcutaneous
injection once daily on Day 6 of Gestation (DG 6) through Day 20
postpartum. F1 generation pups were not directly given the test article
and/or the control article formulations, but were possibly exposed during
maternal gestation (in utero exposure) or via maternal milk during the
lactation period.

In conclusion, daily subcutaneous administration of vosoritide at 90,
270, and 540 pg/kg was well-tolerated in pregnant and lactating female
rats when delivered from GD 6 (implantation) to LD 20 (weaning). There
were no effects on pre- or post-natal viability or development of offspring
born-of and nursing from vosoritide-treated females. Low levels of
vosoritide were detectable in milk of treated females, demonstrating
possible post-natal exposure of the F1 generation, particularly at the
higher dose levels, although drug was only detectable in a single pup that
did not nurse prior to collection of plasma. The NOAEL for maternal
toxicity and pre- and post-natal developmental toxicity in rats was
540 pg/kg/day, which corresponds to a plasma concentration range of
16.0 to 42.3 ng/mL at 30 minutes post-dose on LD 14.

studies in which medication is
administered to the offspring
(immature animals) and/or long-term
effects are assessed

Studies of vosoritide in the juvenile rats and cynomolgus monkeys are
described in clause “Repeated dose toxicity”.

6) local tolerance

Local tolerance was evaluated as part of the repeat-dose toxicity studies.

No standalone local tolerance studies were conducted of vosoritide.

\7) additional toxicity studies:

H No additional toxicity studies were conducted of vosoritide.

‘antigenicity (antibody response)

| :

immunotoxicity
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study of the mechanisms of action

The series of in vitro studies confirmed the vosoritide molecular
mechanism of action: 1) vosoritide binds to NPR-B and NPR-C but not to
NPR-A and 2) vosoritide binding resulted in the production of
intracellular cGMP and in the inhibition of FGF mediated increases in
MAPK phosphorylation. Activity in human growth plate chondrocytes
with a gain-of-function FGFR3 mutation was confirmed.

|drug dependence

[toxicity of metabolites

ltoxicity of impurities

\other

5. Conclusions on non-clinical study

The pharmacologic activity of vosoritide was determined to be similar to
CNP. Overall, the vosoritide PD and safety profile was related to the
vosoritide activity on NPR-B signaling in the growth plate and
vasculature. Like CNP, vosoritide promoted endochondral bone
formation and altered the vascular tone.

ACH is the most common form of short stature often clinically exhibited
with disproportional growth manifested as a long narrow trunk and
shortening of the proximal part of the arms and legs. The disproportionate
short stature leads to functional limitations, having an impact on activities
of daily living, and the abnormal bone growth is associated with multiple
medical complications that cause considerable morbidity. Nonclinically,
in mouse models of ACH, vosoritide has shown to dose dependently
lengthen the proximal portions of the fore and hind limbs and rescue other
components of the mouse phenotype. Additionally, in normal mice, rats
and monkeys vosoritide has shown to dose dependently increase proximal
bone and tail length. Cessation of the effect on skeletal growth was noted
upon discontinuation of treatment with vosoritide. These effects on
growth were at dose levels far below those inducing short-lived
symptomatic cardiovascular effects in monkeys. Nonclinical PK
characterization indicated that subcutaneous injection of vosoritide is
rapidly absorbed and eliminated, with an observed t%2 of less than 20 min
following the first dose in rats and monkeys that appears to increase after
repeat dosing. Dose-based safety factors (from normal animals) ranged
from 0.1x from longer term daily administration studies (greater than or
equal to 26 weeks) to 9.5x in short term daily administration studies (28
days) These safety factors are dependent upon findings of exaggerated
pharmacological effects in toxicology studies in normal animals, mainly
affecting various aspects of bone morphology and development; no off-
target effects were observed in nonclinical studies. Given the severity and
unmet medical need of patients with ACH, the profound pharmacological
effects in nonclinical models, short-lived exposure without accumulation,
and well-characterized and pharmacology-related toxicological findings
the nonclinical program supported and informed the clinical development
of vosoritide and supports the licensure of vosoritide for the treatment of
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treatment of achondroplasia (ACH) in patients whose epiphyses are not

closed.
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3BIT
NMPO JOKJIIHIYHI J0CTiIKeHHS

1. Ha3Ba nikapcbkoro 3aco0y
(3a HasBHOCTI - HOMEpP
PEECTPALIITHOTO TTOCBIAYCHHS)

BOKC30I'0O

1) Tun nikapceKoro 3acoly, 3a
SIKUM [IPpOBOUIIACS 200
TUIAHYETHCS PEECTpaLlist

JlixapceKkuii 3aci® 32 TOBHUM J10CHh€ (ABTOHOMHUM JIOCHE)

[HImmMiA nikapchKuii 3acio

Hoga giroua peyoBuna (/1P)

OpwuriHasibHui  (IHHOBAIIMHWI) JTIKAapChKUK 3aci0 (MoJieKyja He
OpelCTaBiIeHa Ha PHHKY YKpaiHuW) [Uid JIKYBaHHS PiAKICHHX
3aXBOPIOBaHb, IO OyB 3apeecTpoBaHUi €BPOINEHCHKUM areHTCTBOM 3
MeanuHuX mpoaykTiB (EMA) (3a 1eHTpanti3oBaHOI IMPOIETypOro),
srigHo nyHkTy 10 (mianyskty 10.1) po3ainy V Ilopsaky Hakasy MO3
VYxpaiau Big 23 mumus 2015 poky Ne 460.

Jlikapcbkuii  3aci0  BH3HAYeHWH K TpemapaT OOMEKEHOIo
3aCTOCYBaHHS (IIpenapar-cupoTa)

2) MPOBEICHI JOCITIIKSHHS

: RN C wH SIKIIO Hi, OOTPYHTYBAaTH

2. ®apmakoJIoris:

1) nepBuHHa
(hapmakouHaMiKa

Hocaimkennst in vitro

Iocnioosnicms NPR-A, -B ma -C maeén yunomonzyc ma nopieHsanHs
eomonoziyvnocmi 3 NPR-A, -B ma -C ntoounu (0ocnioxrcenns BMNI11-
11-044)

[TocnioBHOCTI aMIHOKUCIOT y peuenTopax HaTpidiypeTHYHOTO
nentugy (NPR) tuny A, B ta C BU3Hayanm y MaBI LIMHOMOJITYC Ta
nopiBHIOBaK 3 mocihigoBHOCTsIMU NPR-A, -B Ta -C mogunu 3a
JIOTIOMOTOI0  MPOrpamMHOro  3abe3mneyeHHs Juid  0aratopa3oBOro
BupiBHIoBaHHs nociaigoHoctelt CLUSTAL W2 ta BOXSHADE 3.21.

IMocninoHicth y NPR-A Ta -B maBnm wa 99 % igenTtuuHa
nocaigoBaocti NPR-A ta -B moaunu, a nocmigosaicte NPR-C MaBn
uHoOModryc Ha 98 % igentuuna nociigoBHocTi NPR-C mroaunu.

Hocnioscenna cmumynayii yl M® y giopooracmax muweti (NIH-
3T3) in vitro nicasn 06pobku BMN 111 (0ocrioxcennss BMNI11-10-
110)

dapmakosoriuHa akTUBHICTh BOCOPUTUAY (TakoxX Bitomoro sik BMN
111) ta HaTpiitypernunoro nentugy tuny C (CNP)22 mono npoaykiii
UKTIYHOrO TryaHo3uHMoHodochaty (uI'Md) Oyna oriHeHa Ha
IMMOpTaii3oBaHiil JiHII eMOpioHanbHUX  (iOpoOsacTiB  MHUIIEH
NIH/3T3. Knituau NIH/3T3 inkyOyBanu 3 Bocoputuaom 1a CNP-22 y
pizHux koHueHrpauisx (Big 0,001 go 10 mxM). Ilpoaykuiro ul M®
BUMIpIOBAJIM B KIITHHHMX Jli3aTaX 3a JONOMOIrOI0 Habopy Juis
dnyopecrnienTHoro ananizy Catch point Cyclic-GMP. BucroBok: CNP-
22 Ta BOCOPUTH/ MAIOTh MOPIBHAHHY aKTUBHICTb.

Busnauenns sionocnoi aghinnocmi eocopumudy oo NPR-A, NPR-B
ma NPR-C (0ocnioocennss BMN111-11-028)




byB po3poOneHuii KOHKYPEHTHUW aHaji3 Iepefadi CUTHAJIB I
OLIHKK BiAHOCHOi adiHHOCTI (Bu3HaueHOi 3a 50 % edeKTHUBHOIO
koHneHTpanieio [ECsg]) Bocoputumy, CNP-22 Ta mnepencepaHoro
narpiiiypernuynoro nentuay ANP mo NPR pisnoro tuny (NPR-A, -B
ta -C).

Kmituan HEK293T (293T) 3 rinepekcmnpecieto NPR-A, -B Tta -C
00poOmsn pisanMu KoHIeHTparismu CNP22, ANP a6o Bocoputumy
okpemo a6o B mpucytHocTi NPR-C. IIpoaykiito il M® BumiproBaiu B
KIITHHHUX Ji3aTax 3a JOMOMOrow Habopy s (IyopeclueHTHOTO
ananizy Catchpoint Cyclic GMP.

VY npucyrnocti NPR-C sik Bocoputua, tak i CNP-22 3mennryBanu
nepenady curHaiiB y 5-10 paziB. Ha BinmMiHy BiJ IIbOT0, CUTHATI3aIlIS
ANP uepe3s NPR-A 3umxyerbcs maibke B 100 pasziB. Pesynbpratu
CBI4aTh, IO XapaKTEPUCTUKU CUTHANI3amii Bocoputuny ta CNP-22
Oymu He Bimpi3HAOTECA 1moa0 aktuBamii NPR-B Ta konkypenmii
curnaniB NPR-C.

Busnauenns sionocnoi aghinnocmi ma axmusnocmi BMN 111 0o
NPR-B  wypis, muweii, «xponie ma Mmasn YuHOMOA2YC/IHOOUHU
(0ocnioocennss BMN111-18-002)

MeTo10 1BOTO AOCHTIKEHHS, 110 HEe BiamoBimae crangaptam GLP,
OyJ10 OIIHUTH TOMIOHICTh a)iHHOCTI Ta aKTUBHOCTI BOCOPUTHULY OO
NPR-B nmroguHu Ta BHIIB TBapWH, OLIHEHUX Yy JOKJIIHIYHHX
(apMaKoIOTIYHUX Ta TOKCHUKOJIOTIYHHMX JIOCIIKEHHSIX BOCOPUTHIY:
IIypiB, MUILIEH, KPOJIIB Ta MaBIl IMHOMOJTYC.

AxTuBHICTh omiHoBain B KiituHax HEK293T, mo ekcrnpecyroTsb
NPR-B, maBm UMHOMONTYC/MIOIWHU, MHUIIEH, UIypiB Ta KpPOIIiB,
nomimenux y kimbkocTi 0,3-0,4 x 10° kmitun/nyHKy B 24-TyHKOBUX
riannierax. [ToTiM kaiTuHYU iHKyOyBanu npotsarom 15 xBuwiuH 3 CNP-
22 abo BOCOPUTHJIOM Yy MPUCYTHOCTI iHriOiTopa ¢ocdoaiectepazu
MiCHsT JOCATHEHHS ONTHMANbHOI WIUIBHOCTI KIiTUH. Peakuii Oymnu
3ynuHeHi, a mnpoaykuiss uUI'M® Oyno BH3HAYEHO METOJIOM
KOHKypeHTHoro ELISA.

A(iHHICTD OLIHIOBAJIM LUISIXOM IPOBEIEHHS TECTIB HAa HACUYCHHS
3B'A3yBaHHS Ta AUCOLIALII0 MIYEHOTO JIiraHmay.

BucHOBOK: BOCOpUTHJ TPOAEMOHCTPYBaB aKTHBHICTb Yy BCIX
JIOCTiIKyBaHUX BUAIB. Takoxk Oyno miATBEp/HKEHO MoAIOHY aiHHICTh
Bocoputuay 10 iMmmoOitizoBanoro NPR-B y Bcix BuiB.

Axmuenicme BMN 111 6 nepgunnux xonopoyumax a00unu in vitro
(0ocnioacennss BMN111-11-004)

Metoro  1IbOrO  JOCHIDKEHHS  Oylo  TMOpIBHAHHSA  37aTHOCTI
Bocoputuny ta CNP-22 aktuByBatm penentopu NPR-B moavan B
NMEPBUHHUX HOPMAaJbHUX Ta aXOHJAPOIIACTHYHUX  CYIIIOOOBUX
XOH/IPOIUTAX JIIOJAUHM NUIIXOM BHUMiptoBaHHS I M®, HHCXiTHOTO
mexaiatropa NPR-B.

HopmanbHi cyriio0oBi XOHIPOLUTH JIFOJUHH, BUILIEH] B/ 310pOBOTO
JOHOpa, 00pobmsu BocoputuaoM abo CNP22 (B miama3oHi 103 Bif




0,001 mo 10 MmxM). Pipai I M® BuMiproBaiM B KIITHHHHX JIi3aTax 3a
JIOTIOMOT0¥0 Habopy [1s iMyHOGepMeHTHOTO aHam3y il M®.

[Ticns  o0pobku CNP-22 abo BOCOPUTHAOM Yy XOHAPOIUTAX
CIIocTepirajgocst A0303ajJekHe 30UIblIeHHsS npoAykiii nl' M®, mio
miaTBepaAuino, mo Bocoputua, sk i CNP-22, akrtuByBa NPR-B y
CYTJI000BHUX XOHAPOIUTAX JIFOJAUHU.

HopmanpeHi  cyrio00Bi  XOHAPOLUMTH  JIOAWHU  TpaHC(hIKyBaIn
perientopoM 3 daxropa pocry dibpobmactiB (FGFR3%%¥®R) g
CTBOpPEHHsT Mojeni axonaporiasii  moguau  (ACH) in  vitro.
AkTuBHICTh BocopuTHay ((pochopuaoBaHHsS MO3aKIITUHHOI CUTHAJI-
perynboBanoi kinazu [ERK] i nmpoaykiis ul M®) Oyna nopiBHIHHOIO B
cyrno6osux xoHapouuTax moauan FGFR3™ i FGF R3G38R,

Ouyinka in vitro enauey BMN 111 na immopmanizosamni abo nepuHHi
HOPMANbHI  XOHOpOYumu ma XOHOPOUUMU POCMOBOI NIACMUHKU
JIOOUHU, YPANCEHT AXOHOPONIA3IE0 ab0 MAaHamo@opHoK OUCNIA3IEI0
(0ocnioancennss BMN111-10-086)

MeToro 1pOro IOCTi/KEHHS, 10 He BiAmoBigae ctanmapram GLP,
OyJ0 OIIHUTH BIUIMB BOCOPUTU/LY HA KIIITUHHY aKTUBHICTh MEPBUHHUX
Ta IMMOPTaTi30BaHUX XOHAPOLHUTIB POCTOBUX IUIACTHHOK, BUALJICHUX Y
30poBUX eMOpioHiB mroauHu Ta xBopux Ha ACH abo tanarodopny
mucruazito (TD).  3okpema,  OIIHIOBaTM  MITOTCH-aKTHBOBAHY
nporeinkinazy (MAPK) Ta mo3akmiTHHHI CUTHAN-peryjabOoBaHi KiHAa3u
(ERK) 1/2.

Byno po3po6iieHo nBa MPOTOKONM KyJIbTUBYBAaHHS KJIITHH: OJWH JIJIS
IMMOTAJTI30BaHUX  XOHJIPOLMTIB, a JPyruid Juisi  TEPBUHHUX
XOHApouuTiB.  IMMopTanizoBaHi Ta  NEPBUHHI  XOHJPOLMTH
KyJIbTUBYBaJM B 0€3CHPOBATKOBOMY CEpPEIOBHILI MPOTAroM 48 ToAuH
abo 24 roauH BIANOBIAHO, MOTIM 1HKYOYBaJd pa3oM 3 BOCOPUTHIOM
(10° M) nporsarom 48 roamH a6o 5 XBHJIMH BiIOBiZHO, MOTIM
OpOMHMBAIM 1, HapemrTi, 1HKyOyBaqu pa3oM 3 (aKTOpOM pOCTy
¢16podnactiB (FGF) 2 ado FGF18 (100 ur/mn) mpotsirom 1 roaunu
a00 5 XBWJIMH BiAIOBIgHO.

KuitunH1 ni3ati Oy miAroTOBJIEHI JUIsl aHaIi3y METO/I0M BECTEpH-
6mot. @ochopunsoBani ERK1 i ERK2 Oynu BusiBieH1 3a J0MOMOTO0
antutiiga Gocdo-P42/44 MAPK (ERK1/2).

BucHoBok: nonepenns o6po6ka BocoputuaoM HopmanbHuX, ACH 1
TD X0oHAPOUMTIB 3 POCTOBOI IJIACTUHKY JIFOJMHU YaCTKOBO 3amo0iria
onocepenkoBaHoMy FGF 36inbmenHio ¢ocdopmnoBannss MAPK
(ERK1/2).

Oyinka yacmomu 86e0eHHs U000 npucHiyeHHs cucHanizayii FGF2
ma 8i0OHO8NeHHA nponigpepayii 1  DOPMYBAHHA MAMPUKCY  3d
oonomoeorw BMN 111 (0ocnioxcennss RS19-001)

Mertoro 1bOT0O JOCIIKEHHS, 10 He BiamoBimae cranmaptam GLP,
Oyno oxapakTepu3yBaTH BIUIMB BOCOPUTHIY Ha CHUTHaTI3allilo,
inaykoBany FGF2, ta mnpurniueHHs mnposmidepamii 1 BiIKJIaACHHS
MaTPHUKCY B KIITHHAX XoHApocapkoMu 1mypiB (RCS).




OuiHioBanu BIUIMB 0O€3MEPEPBHOIO, OJAHOPA30BOIO Ta JBOPA30BOTO
moaeHHoro BBeneHHd BMN 111 Ha curmamsamiro FGF2,
npouidepanito Ta hopmyBanus marpukcy B kiiTmHax RCS. Koxna
cXeMma J03yBaHHA Maja 3Ha4HUUA OOOPOTHHI BIUIUB HAa CYIPECHUBHI
epextn curnamizanii FGF2. BMN 111 GnokyBaB omocepeakoBaHy
FGF2 akrtusaniro ERK1/2 mpotsrom 60 xBuinH. O6po6iaeni BMN 111
kiaitian RCS BigHOBHIM mpomidepaliito Ta yTBOPEHHS MAaTpPUKCY,
npurHiueHi curHagsom FGF2. He Oyno BUSABIEHO CTaTUCTUYHHUX
BIIMIHHOCTE MK CXEMaMH JIO3yBaHHS, IO CBIMYUTH MPO TE€, IO
outemn vacte mozyBanHs BMN 111 He mpuckoproe mpodtidepaTuBHy
peaxirito.

Hocaimkenust €X Vivo

Oyinka  eHOOXOHOpPANbHO20 — pocmy  KICMOK Y KICMKOBUX
excnnanmamax embpionie (E16.5) muwesi FGFR3* (TD), axum
66oounu BMN 111, in vitro (docnioxcennss BMN111-10-002)

MeTo10 1BOTO AOCHTIKEHHS, 110 HEe BiamoBimae crangaptam GLP,
Oyio oxapakTepu3yBaTd (papMakoJIOTiYHYy aKTUBHICTH BOCOPHUTHIY B
ex vivo mogeni Tsuxkoi ACH (mumi Fgfr3Y367C* [TDY]).

VY 1-ii neHp Oynu BHIIJICHI CTETHOBI KICTKH €MOPIOHIB «JIMKOTO)
(nemytoBanoro) tumy (WT) 1 ypaxenux TD (emOpioHanbHUN BIK
E16,5) i BumipsiHO iX MOBKHHY. IIOTIM CTErHOBiI KICTKH 1HKYOyBaiu
MPOTSTOM 6 JIHIB 3 BOCOPUTHIOM (J1iBa CTETHOBA KICTKA, BiJl 10 10 10
10 M) abo 3 HOCieM mikapchkoro 3acoby (mpaBa cTerHoBa KicTka). Ha 7-
W JICHb CTETHOBI1 KICTKHM BUMIPSUIH 1 IiA1aBaJIA TiCTOJIOTT4HIN 0OpOOITi.

MakcumanbHuil epekT 301IbIICHHSI JIOBXXKWHU CTETHOBOI KICTKH
cnioctepirases a1 BMN 111 sax mpu 10°M, Ttax i mpu 10'M npu
1HKYOYBaHHI 31 CTETHOBUMHU KICTKaMH MpOTIroMm 6 AHiB. IHKyOyBaHHS
pazom i3 BMN 111 yacTkoBO BiTHOBHJIO MPOLEC €HIOXOHJIPAILHOTO
(dbopMyBaHHS MPOKCUMAILHUX KICTOK 3 TSDKKHM aXOHAPOTUIACTUYHHUM
(EHOTHIIOM HUIAXOM YacTKOBOI HOpMallizallii KIITHHHOTO LHMKIY Ta
MOJIIIIIEHHS pO3MIpPY 1 apXITEKTYpPH POCTOBOI MJIACTUHKHU.

JocaimkenHst in Vivo

Oyinka endoxonopanbrozo pocmy xicmox muweti FGFR3Y7C (TD)
nicia  bazamopazoeozo  niowkipnozo  esedennsi  BMN 111
(0ocnioancennss BMN111-10-046)

MeTor0 1BOTO AOCHTIKEHHS, 110 He BiamoBimae crangaptam GLP,
Oyna oOI[iHKAa BIUIMBY Ha 3arajbHUl PO3BUTOK, BKJIIOYAIOYM PICT
CKeJIeTa, MiIIIKIPHOTO BBEACHHS BOCOPUTHUIY | pa3 Ha A00y MPOTATOM
10 guiB 7-mepuuM mumam 3 TD. MomoauMm 7-meHHuM mumam 3 1D
(myramis FgfrY367C/+) ta TBapunam WT 3 TOro camoro mpuIiony
BBOJIMJIM HOCI# JIIKapChKOTO 3aco0y abo Bocoputun y 1031 240 a6o 800
MKI/KT IIJISIXOM HiAIIKipHOTO BBeAeHHS 1 pa3z Ha 100y mpotsrom 10
nuiB. TBapuaam WT BBoaWIIM JUIIIE HOCIH JIKApCHKOTO 3ac00y IS
BUKOPHUCTAHHS SK TIOPIBHSHHSA 3 HOPMadbHUM pOCTOM. TpuBaiicTh
nociiokenns cranosmiia 10 guis. Mumeii nigaasaiu estadasii Ha 11-
i genp nocrmimkenHs (y Bimi 17 JHIB), HACTYMHOTO JHS TMICTS




OCTaHHbOI'O BBE/IEHHS BOCOPUTHLY.

Beeaenns BMN 111 no6pe nmepeHOCHIIOCS B IIbOMY JOCITITKEHHI. Y
Oinpiiocti TBapuH, sSkuM BBoamaun BMN 111 y mo3i 800 Mkr/kr,
CIOCTEpIrajocs TUMYACOBE 3HIDKEHHS PYXOBOI AaKTMBHOCTI IiCIs
BBEJICHHS Mperapary NpoTsIroM MpUOIU3HO 2 TOAMH IiCis BBEIACHHS Y
nepuri 5 gHiB jikyBaHHs. [llomenne miamkipae BBeaenHs BMN 111
npotsirom 10 IHIB CHPHSIIO 3pOCTY OCHOBOTO Ta aleHAUKYISPHOTO
CKEJICTIB Yy MUIIaviii Mojei TsHKKOi axoHaporuiasii. CrocTtepiranocs
YacTKOBE BITHOBICHHA JAedekry pocToBoi miuacTuHku. He Oyio
BIJIMIYCHO TIIOCHJICHHS CTEHO3y XpeOTa, a TaKOXX CIOCTEepIraaocs
3MEHIIICHHS JHUCIIPOIOPIii Tijla 3aBASKH IEPEBAKHOMY 3POCTAHHIO
aleHIUKYJISIPHOTO CKEJIETa OPIBHSAHO 3 OCbOBUM.

Ilinomne oOocnioxcennsi 3 OYIHKU 3A2ANbHO20  PO3BUMKY MaA
endoxonopanvho2o pocmy Kicmox y muweti Fgfir3 " (TD), axum
wooHs npomszcom 20 oOwuie niowkipno 6goounu BMN 111
(0ocnioacennss BMN111-11-045)

MeToro 1pOro OCTiKEHHS, 10 He BiamoBigae cranmapram GLP,
Oyno OIIHUTH BIUIMB Ha 3arajlbHUH PO3BUTOK Ta PICT KICTOK
BOCOPUTHAY TPH HIOACHHOMY MiJIIKIpHOMY BBeleHHI mpoTsirom 20
JTHIB HECTATEBO3PLIMM MuIiam 3 TD.

Cemunenanm mumam 3 TD BBoawIHM HOCIH JliKapchKoro 3aco0y abo
BocOpUTHA y 7031 800 MKI/KI IIISXOM HiAIIKIPHOI iH'€KIii B CIIUHY
omuH pa3 Ha A00y mporsrom 20 nuiB. TBapunam WT (Fgfr3+/+)
BBOJAWIM JIMIIE HOCIH [UIs BHUKOPHCTAHHS SIK IOPIBHSAHHS 3
HOpMaibHUM pocToM. lle Oymo miIOTHE IOCHIIKEHHS 3 METOI0
BUBYECHHS TPUBAJIOCTI BBEIEHHS BOCOPUTHIY mpoTrsarom 20 HiB,
OCKUIbKM TPUBAJICTh MONEPETHBOTO JOCIIPKEHHS Ha Mumax 3 1D
cranosuia nuire 10 guiB (quB. mocaimkeras BMN111-10-046).

Beenenns BMN 111 no6pe nepeHocusiocst B IbOMY JTOCIIKEHHI. Y
oinpmocti mumed 3 TD, sxkum BBogunmu BMN 111 y mosi 800
MKI/KI/100y,  cmocTepirajocs THMYacOBE€ 3HMXKEHHS  pyXOBOi
AKTUBHOCTI (TIMOAKTUBHICTb) HpPOTAroM mpuOmu3Ho 5-10 XBuiIMH
micisl BBEIEHHS IpenapaTy B mepuni 4—5 AHIB JIIKyBaHHA, a Ha 21-i
JIeHb JOCJI/DKEHHS CIlocTepiraaucs HaaMipHi papmakosioriuHi edpexktu
y BUIVIAJI PYXJIMBOCTI 3aJIHIX KIHIIIBOK, BUTMHI XBOCTa Ta CKPYYEHHX
nan. [Timmkipue BBenenns BMN 111 1 pa3 va 106y mpotsrom 20 aHiB
CHPHUSIIO 3POCTaHHIO OCHOBOTO Ta AaNECHIUKYJISPHOTO CKEJIETiB Y
mutaydid mozeni Tsokkoi ACH. Croctepiranocst 3HayHe MOJIMIICHHS
(EeHOTUIIYHOTO BUTJISAY, 1110 BKIIOYAJIO BUpa)KE€HE CIUIOIICHHS yepera
3 BHJIUMOIO MOpPJOI0, 3MEHIIEHHS NpOrHaTii, 30UIbIIEHHS Jam i
NablIiB, OJIOBXEHHS 1 BUIIPSIMIIEHHS BEJIMKOTOMLUIKOBOT Ta CTETHOBOT
KICTOK, a TaKoXX BIJHOBJIEHHS JAedeKkTy pocToBoi IutacTUHKHU. Lli
pe3ynpTaTd Oynu OUIbII Bpa)KalOUYMMH TOPIBHAHO 3 TIOMNEPEIHIM
HiAIKIPHUM BBeACHHSAM MuIaMm 3 1D 1 pa3 Ha 100y npoTsArom nuiie
10 guis.

Oyinka pocmy xicmox muweii FGFR3*" nicna  niowxipnozo




6sedennsi BMN 111 npomseom 36 ouie (Oocnioscenns BMNII1-11-
001)

MeToro 1pOro JOCTi/KEHHS, 10 He BiAmoBigae ctangapram GLP,
Oyna omiHKa BIUIMBY BocopuTHay Ha Mumeii FGFR3%", wmumrauy
moxens ACH.

Tputmwxkuesum camism muineir 3 ACH ta tBapunam WT (Mmumiaga
mozens Fgfr3®38R [FVB]) 3 Toro camoro mpumiosy moaHs IpoTSrom
36 nHIB MiAMKIPHO BBOAWIM BocopuTHa y 031 20, 80 a6o 280 MKr/Kr
a00 HOCI JiKapchKOro 3aco0y.

loneHHe MiALIKIpHE BBEACHHS BOCOPUTHAY MPOTIroM 36 IHIB y
nozax 20, 80 i 280 MKI/KI TpPU3BEIO 10 JI0303aJIEKHOTO POCTY
OCBOBOTO Ta aleHIUKYJISApHOTO ckeneTiB y mumiei 3 ACH 6e3 sBHUX
KIIHIYHUX O3HaK 3 OOKy cepleBO-CyauMHHOI cucteMu. Hopmamizaris
ab0 HaJMipHA KOpeKIis (EeHOTUIly KapJIUKOBOCTI CIiOCTepiraiacs mpu
no3i Bocoputuay 280 Mkr/kr. KiniHiuHI 03HAKH, MTOB'13aHi 3 HAIMIPHUM
(dapmakojgoriyHuM epeKTOM, crocTepiramcs aume npu o031 280
MKT/KT 1 IOJISITAJIM B JIETKOMY BHTHHI XBOCTA.

Byno mpoBeseHo Tpu JOCHiKEHHS IN VIVO, 1m0 HE BiMOBIIAIOThH
crangapram GLP, nHa 3-tmwkHeBux wmumax WT FVB 3 wmeroro
XapaKTEPUCTHKH (hapMaKOJIOTIYHOI J1ii BOCOPUTHIY Ha PIiCT CKeJeTa Ta
3arajibHUM PO3BUTOK.

Oyinka enooxonoparvHo2o pocmy Kicmox muweu FVB nicaa
bacamopazo6020 niowKipHozo esedents ananozie CNP y piznux oozax
(0ocnioxncenns 0111-09-048)

VY 11bOMY JOCHIJIKEHHI OLIIHIOBAJIM BIUIMB JeKiIbKoX aHanoris CNP y
PI3HUX /1033aX Ha €HJO0XOHAPAIbHUM pPICT KICTOK MHUIIEH JAUKOrO THUITY
FVB npu 6araropazoBoMy MiJIIKIpHOMY BBEJCHHI IPOTATOM 36 JHIB.

VY tBapuH, ski orpumyBaad BMNI111-C (200 umons/kr), BMN111-
B3 (20 mmomw/kr), BMN111-B3 (70 amons/kr) Ta BMN111-C (70
HMOJIB/KT), Ha 21-i JeHb BUSBMIM CTaTUCTUYHO 3HAYYIIE
BUKpHBIIEHHS nan. Ha 28-i neHpb pyx 3a/HIX KIHIIBOK y BCIX Ipymax,
kpiM CNP-A (E/D) (20 amonb/Kr), Ta BUTMH XBOCTa y BCIX Ipymax
JOCATIIM  CTaTUCTUYHOI 3HAYYNIOCTI MOPIBHAHO 3 TPYINoOl, sKa
OoTpuMyBajla HOCIM Jikapchkoro 3aco0y. IlopymieHHs pyxy 3agHixX
KIHIIIBOK JOCATJIO CTaTHMCTUYHOI 3HAYYIIOCTI y TBapWH, SKi
orpumyBaiu BMN111-B3 (70 amons/kr), BMN111-B3 (20 Hmoinb/kr),
BMN111-C (200 amonb/kr) Ta BMN111-C (70 HMOINB/KT).

MinepanbHui CKIajl 1 IUIBHICTh KICTOK BIJIPI3HSUIMCS Y TBApUH, K1
orpumyBasiu  CNP-A (E/D) (200 umonbe/kr), BMNI111-B2 (70
HMOJB/KT) 260 BMN111-B3 (70 HMOAB/KT), TOPIBHSHO 3 TPYIIOIO, SKa
OTpUMYBaJIa HOCIH JIIKApCHKOTo 3aco0y, IO CBIAYUTH NMPO MOXKIHUBY
HEJIOCTATHIO MiHEpai3alliio.

3aranom, nikyBaHHs BMNI111-B2 ta BMNI111-B3 mnpusseno a0
3017IbIICHHS JOBKMHHU TUIa, XBOCTA Ta KICTOK TBAapUH TMOPIBHSHO 3
TBapUHAMH, SIKI OTPUMYBAJIM HOCIH JIiKapchKoro 3aco0y. B rpymax, siki




orpumyBaiin CNP-A (E/D) (200 amons/kr) Ta BMN111-C, BusiBieHO
nmoAiOHy KapTHHY 3MiH, ajieé CTaTUCTUYHA 3HAYYIIICTh He Oyra
OJTHAKOBOIO JJIs1 BCIX BUMIPIOBAHb.

VY Bcix rpynax JiKyBaHHs, BKJIIOYAlOYM KOHTPOJBHY rpymny, Oyiu
BHABJICHI O3HAKM JIETKOTO 3allajIeHHs JIETEHIB, SKEe HaHJacriie
ACOIIIIOEBAIOCSI 3 KPOBOHOCHUMH CyJWMHAMH. Y Tpymi HOCIS
JiKapchKOro 3aco0y B 3pa3kax JiereHiB, 3a0apBIeHUX 32 METOJIOM (OH
Kocca, minepaizaiii BUSBICHO He Oyso. Y OUIBIIOCTI 3pa3KiB y BCiX
rpymnax JiKyBaHHs Oyia BUSBJICHA MiHIMaJbHa MiHEpaTi3allis.

Oyinka en0oxoHOpanvbHo2o pocmy kicmok muuei FVB nicis pizHux
cxem nIOWKIpHO20 66e0eHHss 00Ho2o ananoza CNP (docnioicenns
BNM111-09-074)

VY mpoMy nmocnmimkeHHi ouiHtoBanu BIumB aHaiora CNP (BNM111-
B3) y pi3HEX 103ax Ta pekuMax BBEICHHS HA CHIIOXOHIPAIbHUU PICT
KiCTOK y mumieil aukoro tuny FVB npu BBeseHHI mpoTsarom 9 THKHIB
3 MOJJAJIBIIIMM OJTHOTHKHEBUM TIEPI0IOM BiTHOBJICHHSI.

J1031 BBOJMIIH MUISIXOM ITiAIIKIPHOT 1H’€KITii, IK TTOKA3aHO B TAOJIHIII.

I'pyna PiBens no3u YacToTa BBEJICHHS

1 (mociti | O 1 pa3 Ha 100y mpotsrom 9
JIIKapChKOTO TH)KHIB
3aco0y

2 80  wmkr/kr | 1 pa3 Ha 700y npotsirom 1

(20 amonb/kr) | THOKHSA, TOTIM 3 pa3u Ha
TwKaeHb (mewp 1, 3 1 5
KO)KHOTO THIKHS) TIPOTSATOM

8 THKHIB
3 80 MKr/KkT 1 pa3 Ha 00y uepes
(20 amonr/xr) | Tekaens (Twkui 1, 3, 5, 7,
9)
4 20 MKr/Kr 1 pa3 Ha 100y 9 THXKHIB
(5 HMOJIB/KT)
5 20 MKr/Kr 1 pa3 Ha 100y 5 THXKHIB

(5 HMOJIB/KT)

V Bcix rpymnax, ski orpumyBanu BNM111-B3 y pizHux nozax ta 3a
PI3HHMH CXE€MaMH, CIIOCTEpIraBCsl 3HAYHO BUIIUI PICT MOPIBHSIHO 3
TBapUHaMH, sSKi OTPUMYBAJIM HOCIH JiKapchkoro 3aco0y. Xoua Bci
cxemu no3yBaHHs BNMI111-B3 crnpusnu 30UIbLHIEHHIO BUMIPIOBaHUX
MOKa3HHUKIB OCbOBOTO Ta all€HIUKYIISIPHOTO POCTY, I10ICHHE BBEACHHS
BNM111-B3 oueBHHO MepeBaHO CIPHSIIO allCHAUKYIIPHOMY POCTY
IpU HIDKYOMY DIBHI 3arajibHOi 703U MOPIBHSHO 31 CXE€MaMU 3 MEHII
yacTuM BBeleHHAM. Y Tpymi 3, B skiii BNM111-B3 BBomunmu yepes
THKJIEHb, HOpPMajbHA MIBUAKICTH POCTY BIJHOBIIOBANacs B THIXKHI,
KOJIM JTIKYBaHHSI TPU3YITUHSIIOCH.

Oyinka eHOoXoHOpanvbHo2o pocmy kicmox muweti FVB nicaa
bazamopazo8020  NIOWKIPHO20 6868e0eHHs  BI0IOPAHO20  20MOB020




ananoza CNP (0ocnioscenns BNM111-09-075)

VY mpomy gociimpkeHHi oriHoBanu BrumB aHamora CNP, BMNI111-
B3, y pi3Hux 103ax Ha €HIOXOHIPATBHUN PICT KICTOK y MUIIIEH TUKOTO
tunty FVB npu 6araropazoBomy migIKipHOMY BBEACHHI MPOTATOM 36
JTHIB.

VY tBapuH, ski orpumyBaiu BMN111-B3 (20 amoubs/kr) Ta BMNI111-
B3 (70 mmonb/kr), Ha 20-ii NEeHb BUSBICHO CTATUCTUYHO 3HAUYIIEC
BUKPHUBJICHHS Jan. Pyxw 3agHiX KIHI[IBOK, BUTMH XBOCTa, HaOpsK
cyrno0iB 1 3ropOieHa 1o3a y BCIX Ipymax IOCATIIM CTaTHCTUYHOT
3HAYYIIOCTI TTOPIBHSHO 3 TPYIIOKO, 110 OTPUMYBajia HOCIH JIKapChKOTO
3aco0y, Ha 16-i nenb. Maca Tina TBapuH, siki orpuMmyBaiii BMN111-
B3 (70 amonb/kr), 3Ha4HO 30UTBIIMIIACS, TTOUMHAKOYH 3 20-T0 aHsA. He
Oyll0  BHSABICHO  CTaTUCTHYHO  3HAYYIIUX  BIAMIHHOCTEH Yy
ricroMopoOMETpUYHNX TMOKA3HUKAX MIDK TpyMaMu, SKi OTPUMYBAIH
HOCI#t nikapcebkoro 3aco0y Ta BMN111-B3 (70 amonb/kr).

3aranom, umikyBanHs BMNI11-B3 npusBeno 10 30UIbLICHHS
JOBXKUHH TiJla, XBOCTA Ta KICTOK TBapWH y IMOPIBHAHHI 3 TBapUHAMH,
K1 OTPUMYBaJIM HOCIH JTIKQpChKOTO 3aC00Y.

Oyinka enaugy, nog'sazanoco 3 pocmom Kicmok, y wypie Sprague
Dawley nicis niowxipnoco esedennuss BMN 111 npomsecom 36 Onie
(0ocrioocenns BMN111-11-017)

MeTor0 1ILOTO AOCHIDKEHHS, 110 HE Biamoimae crangaptam GLP,
Oyna OIiHKa TOB'S3aHOTO 13 POCTOM KICTOK BIUIMBY BOCOPHUTHAY Ha
pICT OCHOBOrO Ta aMeHAMKYISPHOTO CKeleTa 8-MICSYHHUX CaMIliB
urypiB Sprague Dawley.

BocsmumicsuauM camisiM mypis Sprague Dawley, po3noziieHum Ha
4 rpynu o 10 TBapuH, moAHS NpoTAroM 36 IHIB NIAWKIPHO Y CIIUHY
BBoAmKM Bocoputun (80, 240, 800 Mkr/kr) abo HOCIH JiKapcChbKOTO
3aco0y.

JlikyBanHst 3putux 1mypiB Sprague Dawley mnpotsrom 36 1HIB
anajorom CNP y pi3HuUX 103aX TpPU3BENO J0 30UIBIICHHS KIHIIEBUX
IMOKA3HUKIB HOCO-aHAJIbHOI HOBKUHU Mmiciist BBeaeHHsd 240 1 800 MKI/Kr
BMN 111, 30inbIIeHHS JOBXHWHH XBOCTa Ha 4, 5 1 6 THOKHI IiCHA
BBeneHud 240 mkr/xr BMN 111, a Takox 301IbIIEHHS IOBXKHHU
IpaBoi 1 J1IBOi CTErHOBOT KICTKM Ta CyMapHOi JOBXKHHU JIIBOI 1 IIpaBoi
CTETHOBOI KicTKHM miciig BBeaeHHs 80, 240 ad6o 800 mxr/kr BMN 111.

Ili crnocrepekeHHS KOpeNOBalIM 3 TICTOJOTIYHMMHU 3MIHaMU B
TUTSTHKaX, MOB'I3aHUX 13 POCTOM KICTOK. Y JKOAHIN 3 Tpym He Oyio
BUSBIIEHO BIIMIHHOCTEHW Yy Maci Tilla TBapUH, MiHEpaJIbHOMY CKJIai
KICTOK, IUIOIII KiCTOK a00 MiHepalbHI{ miabHOCTI KicToK. PiBHI BMN
111 y mima3mi miATBEpAUIN €KCIIO3HINIO B IIBOMY JOCTIHKCHHI.

6-micaune ninlomHe 00CNi0JHCeH S Gapmaxoxinemuxu,
Gdapmaxkoounamiku ma Oe3neku NIOWKIPHUX IH'€KYill HA MaA8nax
yunomonzyc (0ocnioxcenuss BMN111-09-072)

Mertoro 1bOTO JOCII/KEHHS, 10 He BiamoBimae ctanmaptam GLP,
OyIo BHU3HAUEHHS (bapMaKOKiHETUYHOT O (PK) Ta




dapmakoaunamiunoro (M) mpodimo AOCHIHKYBAaHOIO Ipernapary,
BOCOPUTH]Y, @ TaKOXX IMOMEpeaHs OlLIHKAa Oe3MeKH MICisl IIO0JEHHOTO
HiAMKIPHOTO BBEJACHHS MaBlaM LUHOMOJTYC mpoTsrom 181 mus.
TBapuHaM ofuH pa3 Ha 100y MiAMIKIPHO BBOJMJIM HOCIH JIIKapCHKOTO
3aco0y abo Bocoputun (9 abo 33 MKI/KT) y IUISTHKY CIIUHU.

[Monenne BBemenHs BMNI111-B3 moisxom migmkipHoi iH'eKInii
npoTsaroM 181 mHS MOCHiIb caMIiM MaBIl IMHOMONTYC y 1o3ax 0, 9 Ta
33 Mkr/kr/moby nobpe nepenocunocs. Edexru, nos'szani 3 BMN111-
B3, Brirodanu momipHe 30UTBIICHHS POCTY KICTOK, IIBHUAKOCTI POCTY
KICTOK Ta 30UIBIIEHHS PO3Mipy (IIUPUHU Ta 00'€My) 1 aKTHBHOCTI
(301IBIIEHHST KUIBKOCTI/PO3MIpY XOHAPOLHUTIB TiNepTpopidHOI 30HN)
POCTOBUX IUIACTUHOK Yy TBapHH, SIKUM BBOJWIA > 9 MKI/KI/ICHb
BMN111-B3. Cepeans mioma otBopy xpebmiB L2, 3 ta 4 mana
TEHJCHIII0 A0 301IbIIEHHS B Ipymi 3 BUCOKOIO ja0300 BMNI111-B3
MOPIBHSIHO 3  KOHTPOJILHOIO Tpymoro. lle cympoBomkyBamocs
TEHJCHIII€I0 70 30UIbLIEHHS 3arajbHOi Ta KICTKOBOI JIYy>KHOI
docdarazu B cupoBarimi KpoBi. He Oyno BHUSBIECHO BIUIMBY Ha
KicTkoBHii 00'eM abo MerabomnizM. He Oyno BUSIBIEHO aHTHUTLI [0
BMN111-B3. He Oymo BUSBICHO O3HAK BiAKJIAJACHHS KaJbI[I0 B
JICTEHSIX.

2) BTOpHHHA
bapmakouHamiKa

SpectrumScreen®: weyinvoea axmusnicme BMN 111 (docnioscenus
BMN111-11-026)

MeTor0 1ILOTO AOCHIDKEHHS, 110 HE Bigmoimae crangaptam GLP,
OyJI0 OLIIHUTH HEIUIbOBI €PEKTH BOCOPUTHAY Ha MaHei in VItro tectis
3B'A3yBaHHS 3 peLENTOPaMH.

Bocoputua (11,44 MxM y BogHoMy mutpatHomy O0ydepi 5 MM, pH
5,5) iHkyOyBanu 3 165 pi3HMMHU perienTopaMu a0 KaHAJIO-3aJIe)KHUMHU
KIITUHHAMH cucTteMamu, BKitouatoun NPR-A. Penenrtopu/kanamu 3i
3HAYHUM MO3UTHUBHUM iHTIOyBaHHSAM (BU3HaYeHUM SIK > 50 %) motim
1HKYOyBa 3 BOCOPUTUIOM Yy KOoHIleHTpaisax 11,44, 1,144, 0,1144 ta
0,01144 MxM g BuzHaueHHs 3HaueHb [Cso. Byno minTBepmkeHo, 1o
8 penenropis/kaHaniB (Bkiodaroun NPR-A) wMaroTe TO3WTHBHE
iHri0yBanHs 31 3HaueHHsMU [Cso B mianasoni Bix 2,1 no 11,4 MxM (Bix
8 nmo 46 Mkr/mi), ajge MpU MPOTHO30BAHIN KIIIHIYHIA €KCIO3HIlT HE
OUIKYEThCS HELIIbOBOT (PApMaKOJIOriuHOi AKTUBHOCTI, OCKUIBKM Ha
OCHOBI TIPOrHO30BaHOT Cmax Y MaBH, SKAM IiJIIKIpPHO BBOIWIN 5
MKI/KI BOCOPHUTHIY, OYyJ0 po3paxoBaHO Koe(illieHT Oe3MeKu MOHaT
115000x. Ili mani TakoXX MiATBEPAXKYIOTh BIJACYTHICTH a(iHHOCTI
Bocoputuay 10 NPR-A.

3) dapmaxosoris Oe3nexu

dapmakosioris 6e3mexu in Vvitro

Bnaue BMN 111 na kionosani xanieei xaunanu hERG, wo
ekcnpecyromscsi 6  eMOpPIOHANbHUX — KIIMUHAX — HUPOK  JIIOOUHU
(Oocnioncennss BMN111-11-023)

Meroto 1poro  gocimipkeHHs 3a  cramaptamu  GLP  Gymo
JOCIIKEHHs IN VItro BIUTMBY BOCOPHTHAY Ha MoTik y kaHanmax hERG
monuHA  (3aMiHHUK Ik, TIBUIKOAKTHBOBAHWM, CEPIIEBHI KaTi€eBUMN




MOTIK YIMOBIILHEHOTO BHIPSIMIICHHS) MPU TEeMIIepaTypi, OMU3bKIHA 10
(1310JI0TTYHOI.

Knituan HEK293, mo excripecytots kananu hERG, inkyOyBanu npu
33-35 °C 3 tproma moBTopamu B mpucytHocti 0, 50, 300, 2500 Ta
5000 wmxr/ma  BocoputHay. TepdeHaauH BHUKOPHCTOBYBAIU 5K
MIO3UTUBHUI KOHTPOJIb.

Bocoputuyn inrioyBaB motik B hERG Ha (cepemne + CIIC)
18+1,2% npu 50 mkr/mn nopiBasiHO 3 1,4 + 0,7 % KOHTPOIBHOI
peuoBuHu. IuridyBanns hERG npu 50 Mkr/mi He Oyno CTaTUCTUYHO
sHauymmM (P < 0,05) y mopiBHSHHI 3 KOHTPOJIbBHUMH 3HAYCHHSIMHU
Hocis Jikapcebkoro 3aco0y. 1Cso s iHridyrouoro eexTy BOCOPUTHLY
Ha KayieBuil noTik B kaHanax hERG He moxHa Oyio obuuciauTu, aie
Horo ormiHwM K OLTbIHiA 32 50 MKT/MII.

dapmakoJioris 6e3mexu in vVivo

Kapoionoziune oocniosxcenusn na anecmesoganux camysax muuei F'VB
3 eusuenns enauey BMN111-B2, BMN111-C, BMN111-B3, BMN111-
C2 ma CNP-A (E/D) npu niowxipnomy 66edenHi (00CHi0NCeH s
BMN111-09-060)

MeTor IOCHIKeHHS, 0 He BiamoBimae cranmapram GLP, Oyimo
BU3HAYCHHS Jiara3oHy 703, aKTUBHUX ISl CEPLIEBO-CYTUHHOI CUCTEMHU
(CCC) Tta minotHe DOCTIIKEHHS TOKCUYHOCTI pi3HUX aHanorie CNP
micJIs MiJIIKIPHOTO BBEJCHHS AaHECTE30BaHUM MHIIAM. Y [bOMY
JIOKYMEHTI HaBEJICHO JIMIIE JIaHi, III0 CTOCYIOTHCSI BOCOPUTHULY.

CamuiB mumeit FVB 0yno posmnoziieHo Ha 5 rpyn BiAMOBIIHO 10
piBHS 703U Bocoputuay: 0 (KOHTpOJb), HU3bKA, CEpEAHs, BUCOKa Ta
nyxke Bucoka (80, 280, 800 ta 8000 mxkr/kr BigmoBiaHo). Bocoputun
abo HOCIHl JiKapchkoro 3aco0y BBOJAWIM MIAIIKIPHO B IMONEPEKOBY
TUTSTHKY MU,

KiiHIYHMX O3HaK, MOB'I3aHUX 3 BOCOPUTHAOM, HE CIIOCTEPIranocs.
[TigmkipHe BBEIEHHS BOCOPUTHIY IMPHU3BENO A0 J0303aIEXKHOI0
3HWKEHHS cepeqHboro aprepianbHoro THcky (CAT). V HaliHmk4ii
TOUIIl 3MiHU BiJl BUXiAHOTO piBHA ctaHoBmIU -11 %, -12 %, -17 % Ta -
25 % npu no3zax 80, 280, 800 Ta 8000 MKI/KT BiAMOBIIHO.

3umxenHs CAT BinOyBanocs 3pa3y Mmicis BBEIEHHS 103U 1 TPUBAJIO
npubau3Ho 30 xBunuH. Crymiab komneHcatopHux 3MiH UCC OyB
3arajioM 0OMEXEHUM uepe3 HasBHICTb aHecTe3ii 1 cTaHOBUB BiJ +3 %
npu 80 Mkr/kr go +10 % npu 8000 Mkr/kr, 3a BuHATKOM n03u 800
MKr/KT, ipu skiid YCC 30inbmmmnacs Ha 15 %.

He Oyno BUsABIEHO 3MiH YacTOTH JuUXaHHS ab00 TeMIlepaTypu Tija,
noB'a3aHUX 3 BocoputuaoM. Ilpu ayromcii He Oyn0 BHSBICHO
MaKpOCKOITIYHUX 3MiH, MOB'S3aHUX 3 BOCOPUTHJIOM.

Oyinka papmaxonocii besnexku BMN 111 woodo yenmpanvuoi
HepBosoi cucmemu Nicis 00OHOPA308020 NIOWKIPHO20 86€0€HHI WYPAM
(Oocnioncennss BMN111-11-021)

Metoro nporo gociijkeHHs 3a crangapramu GLP Oyno ouinutu
HEeBpoJIOTiYHI  edektn Ta Bu3HAuuTH ToKcHKOKiHeTHuHI (TK)




napaMeTpy BOCOPUTHAY MPU OJHOPA30BOMY MIAIIKIPHOMY BBEACHHI
caMIsiM 1 caMkaMm 1mypiB. HeBposioriuni edexTu OIiHIOBAIA 3a
JIOTIOMOT 010 MOTM(DiKOBAHOI OIIIHKH [pBiHA.

TBapuH po3nOAUIUIN Ha 8 TPYI 3aJIe)KHO BiJ] MACH Tijla Ta BBOJWIIH
HOCIH JTiKapcbkoro 3aco0y abo Bocoputun y mo3i 30, 100 a6o 300
MKI/KT' IIIJISXOM OJIHOPAa30BO1 MIAMIKIpHOT 1H’€KIIi B J0OpcajabHY
TUTSTHKY.

[TopiBusaaHs cepennix 3HaueHb Cmax Ta AUCo+t ama pi3HHX 103
MPOJIEMOHCTPYBAJIO TPUOIM3HO MPOMOPIIHHE 10 03U 30UTBIICHHS
excrio3uiii Mk 30 ta 300 MKI/KT BOCOPHUTHIY MICIS OJHOPA30BOIO
MIIIKIPHOTO BBECHHS.

He Oyno BUsIBICHO BITMBY BOCOPUTHUIY Ha CMEPTHICTh a00 KIIIHIYHI
o3Haku. He Oyno BUSBICHO BIUIMBY BOCOPHUTHIY Ha MOIH(IKOBaHY
omiHKY IpBiHa (TecTu (yHKIIOHYBaHHS LIEHTPAIBHOI Ta epudepruaHol
HEPBOBOI CUCTEMH ), IO BUKJIUKAE (i310JI0TIUHI TPOOIEMH.

Oyinka ¢hapmaxonozii 6esnexu BMN 111 wooo pecnipamopuoi
cucmemu 3a 0ONOMO20I0 Naemuzmocpaghii mina nicisi 0OHOPA3068020
RIOWIKIPHO20 66e0eHHs camysam wypie (docniodcenns BMN111-11-022)

Mertoro 1poro gociipkeHHs 3a crapaapramu GLP Oymno ominuth
BIJIUB BOCOPUTHUAY Ha pecrHipaTopHy (YHKIIIIO, 1[0 BU3HAYalIOCsA 3a
JTUXAITEHUM 00'€MOM, YaCTOTOIO IMXAHHS Ta XBHJIUHHUM 00'€éMOM, TIpH
OJIHOPa30BOMY MIiJAIIKIPDHOMY BBEIEHHI caMIisiM InypiB. BmiuB Ha
MUXabHYy ~ CHUCTEMYy  OIIHIOBaIM 32  JIONOMOTOI  METOIY
meTu3Morpadii Tina.

CawmiB rypiB nopoau Sprague Dawley pangomao posnoginmiug Ha 4
IpyIu Ta BBOJMJIM HOCIH JIIKApChbKOTO 3ac00y a0 BOCOPHUTH] Y J103aX
30, 100 a6o 300 MKI/Kr 0JHOPa30BO MIAMIKIPHO B OPCAIbHY TPYIHY
TUTSTHKY.

BBeneHHs BocopuTuay He BIUIMBAJIO HA CMEPTHICTD, KJIHIYHI O3HAKU
abo pecmipatopHy (yHKIIiIO, OLIHEHY 32 BUMIPIOBAHHSM JIUXalIbHOTO
00'eMy, 4aCTOTH NUXaHHS Ta XBWJIMHHOTO 00'€eMy MPOTSITOM 6 TOJIUH
TICJIsl BBEACHHS JTO3U.

Jocnioscenns 3 usHauenHs 0ianaszoHy nidsUWeHHs 003 ma 7-0eHHe
OO0CHIONCEHHS 2eMOOUHAMIKY, MOKCUYHOCMI Mad MOKCUKOKIHEMUKU
nicis 6aeamopazo8oeo niowkipHoeo eeedenus BMNI11-B3 masnam 3
menemMempudHuM Mouimopuneom (¢paza 1 ma II). (Oocnioscenns
BMN111-09-067)

MeTtor nocnmimKkeHHs, M0 He BiamoBigae crangaptam GLP, Oymno
BHU3HAUEHHS MaKcUMajbHOI mepeHocumoi no3u (MILJ]) Bocoputuny
1010 CEpLEeBO-CYIMHHOI (YHKIII MPU OJHOPA30BOMY MiMIKIPHOMY
BBE/ICHHI aHECTE30BaHWM Ta aKTMBHUM MaBIlaM uHOMoiryc ((daza I
JIOCTIPKeHHS), a MOTIM CHOCTepekeHHs 3a BIuBoM Iiei MIIJ[ Ta
o34, Mo B 2,5 pasu nepeBuiryBaia MIIJI, mpu BBeAeHHI aKTUBHUM
maBnaMm 1 pa3 Ha g00y mnporsrom 7 aHiB mocmine (daza 11
JOCITKEHHS).

JlaHi, oTpuMaHi B IIbOMY JOCIIJDKEHHI, BHSBHJIM TOB'A3aHE 3




JIKYBaHHSAM 3HWKEHHS apTepiaibHoro THCKY (AT) 3 miaBUIICHHSAM
YCC vy aHecTe30BaHMX 1 AaKTMBHMX MaBI LIMHOMOJTYC IHicCis
nigmkipaoro BeeaeHHs BMNI111-B3. Xoua edexktu y tBapun, ski
OTPUMYBAJIM OJIHAKOBY 103y, OyJM PI3HUMH, y aKTUBHMX MAaBIl IpU
1031 28 MKr/Kr (HoMiHasbHa 7032 80 MKI/KT) 1 BHILE CIIOCTEpiramucs
JerKi abo moMmipHi epeKTH, 0 XapakTepusyBaiucs 3HWKeHHIM AT 3
KoMIIeHcaTopHuM 36imbirennamM UCC. MmogipHo, uepes ocnaGieHHs
koMmrieHcatopHoro 30utbmieHHs YCC, aHecTe30BaHI TBapuHU OyiH
OUTBII YyTIMBUMH JI0 TinmoTeH3uBHOTO epexty BMNI111-B3, npuuomy
neske 3HWkeHHs AT Oyno Big3HaueHo 1mipu 1031 14  MKr/Kr
(mominanpaa go3a 40 mkr/kr). Lli edpexktun 3 Goky CCC Oynu
TUMYAaCOBUMH, JOCSTad MakCUMyMy NpuOiau3Ho depe3 30 XBUIMH
miciisi BBEJICHHS JI03M 1 OylM TOBHICTIO OOOPOTHMMH TIPH BCIX
BUIIPOOYBaHUX J103aX.

[Migmkipae BBenenHss BMN111-B3 uepe3 XipypriuyHo iMILIaHTOBaHi
KaTeTepu Uil JUCTAaHUIAHOIO JI03yBaHHS KAaTMBHUM  MaBIlaM
muHOMONTYC y o3ax 28 i 70 Mkr/kr/nens ( HomiHambpHi qo3u 80 1 200
MKTI/KT/A€Hb) IPOTATOM 7 JTHIB TOCHUIb MPHU3BEIIO 0 JA0303aJCKHOTO
sumxkeHHss AT 1 migBumennss YCC. Lli edextu Oynu HIBUAKHMH,
MUHYIIMMH 1 MEHII BUPAXEHUMH TiCIs HACTYyIHUX BBEICHb
npernapary, o CBiTYUTh PO MEBHUH CTYIIHb AeCeHCHO1Ti3arii.

EnextpokapuiorpaMu Ioka3ajyd [Ba CIOPAaJUYHl BHIAAKH, SKi
BBaKanucs mnoB'sizanuvu 3 migsuinieHassM YCC. He Oyno BHsBIICHO
OyAb-SIKOTO TMOB'A3aHOTO 3 JIIKYBaHHSAM BIUIMBY Ha TIeMaTOJIOTiYHI,
O10xiMI4HI mapaMmeTpu abo MOKa3HMKHM aHamizy cedi. [Ipu ayromcii y
KOJTHOI TBapUHU He OyJI0 BHSIBJIEHO IpyOMX aHOMalliii abo 3MiH Macu
opraniB. He Oyio BUSIBJI€HO TiCTONIOTIYHUX aHOMAJIH, 32 BUHSTKOM BiJ
MIiHIMQJIBHOTO JI0 MOMIPHOTO PO3IIMPEHHs emii3apHUX POCTOBUX
IUTACTUHOK, OCOOJMBO TiNepTpoidHOi 30HM XOHAPOLMTIB, y BCIX
TBapuH, ski oTpumyBaan BMNI111-B3. V wmicusax iH'ekuiit Oyno
BUSBIICHO 3alajieHHs Ta HE3HAayHl KPOBOBWJIMBU B MIALIKIPHIN
KJIITKOBMHI, SIKI OynM OUIBII BUPAXXEHUMH Y TBapuUH, sIKI OTPUMYBaJU
BMN111-B3.

Ilinomne oocniosxcenns 3 oyinku gapmaxonozii 6esnexu BMN 111
wooo CCC nicnsa niOWKIPHO2O 88e0€HH AKMUBHUM  MABNAM
YUHOMON2YC 3  MeNeMempPUYHUM — MOHIMOPUHESOM  (00CTIONCEHHS
BMN111-11-041)

MeTor0 1LOTO JOCTIKEHHS, 110 He BiamoBimae crangaptam GLP,
OyIl0 BU3HAUEHHS CXEMH JI0O3yBaHHSI, sika Moryia O OyTH BUKOpHCTaHA B
MaiOyTHIX JociimkeHHAX (apmakosorii Oesmexku mono CCC 3
TM3aIfHOM JTATHHCHKOTO KBaJpaTa 3 BUKOPUCTAHHSIM JOCIIIKYBAaHOTO
npenapaty BocopuTHA. Ilapamerpu ceprieBo-CyAMHHOT — (DyHKIT
OILIIHIOBAJM TICJSI OJHOPA30BOTrO MiJUIKIPDHOTO BBEJAEHHS MaBIam
MUHOMOJTYC 1031 250 MKI/KT 3 pI3HMMH TepioiaMu BiAMHUBAHHS BiJl 1
no 7 muiB lLle mocmipkeHHs BU3HAYMIIO HEOOXITHUNM MPOMDKOK Yacy
(«BIKHO») MDK 2 TIOCTHIJOBHMMH BBEJICHHSMHU BOCOPUTUIY IS




BinmHOBNeHHs peakiii CCC, momioHOi 10 peakiii y TBapwH, SKi HE
OTpUMYBAJIU IIpernapar.

BiciM camIliB MaBm IUHOMOJTYC OTPUMAIW ITiIIKIPHE BBEICHHS
HOCIsl Jikapchbkoro 3aco0y (0 MKI/KT) Juisi BCTAHOBJICHHS BHXIJTHUX
MOKa3HMKIB CEpPLEBO-CYJUHHOI (DYHKIIII, a MOTIM OTPUMAII BOCOPUTH]L
y 1031 250 MKI/KT IUIIXOM MiAMKIpHOTO BBeAeHHS Ha 1-i 1 11-i mHi.
TBapunu rpynu | TakoX OTpUMaM MiANIKIPpHI BBeICHHS Ha 8-, 22-i,
24-i1 1 25-ii gui. TBapuHM Tpynmu 2 TPOJOBXKYBAJIM OTPUMYBATH
MiIKipHI BBeneHHs B 14, 16 1 17 mHi.

Bei  TBapuHM < BWXKMJIM  [POTATOM  JOCHIDKEHHS.  3HMKEHHS
akTuBHOCTI B 1-i1 nmeHp crocrepiranocs y 5 3 8 MaBm micisi BBEACHHS
nepuoi 1o3u Bocoputuay yepe3 40—-60 xBuiuH micis BBeneHHs. Lle,
iMOBipHO, Oyno moB'si3aHo 31 3HWKeHHsM AT, crnpuunHeHHM
BOCOPUTHAOM. [HIIMX 3MIH Yy KIIHIYHOMY CTaHl MPOTATOM
JOCITIJKSHHS HE BiJI3HAYAJIOCH.

Sx mpasuno, 3umkenHs CAT cnocrepiranocs mounHaroud 3 30-i
XBWJIMHH 1 TpuBasio 10 120 XBHIJIWH IicCIs BBEICHHS JIO3U, TPUYOMY
MiHIMaJIbHE 3Ha4eHHs crioctepiragocs Big 30 mo 60 xpwimaH. [Ipu
BBEJICHHI BOCOPUTHAY IMPOTSATOM 2 JHIB TOCHiJIb CIIOCTEPIirasocs
nocnabnenns 3HmwkeHHa AT. [Ipu BBeleHH1 BOCOPUTHUIY 3 IHTEPBAJIOM
y 2 ngHi abo mpu OuUTbII TpPUBAIMX Tepioax BiIMHBAHHS
cnoctepiranacs peakuisa 3 6oky CCC, noaibHa 10 Takoi y TBapHH, SKi
He oTpumyBanmm mpenapar. Komnencaropre migsumeHHs YCC
BUMiproBajocss 10 90 XBWJIMH TCAsA BBEICHHSA, 1 ajanramii He
cnioctepiranocs. [Tpubmuszuo yepe3 100 1 200 XBUIMH miciIsl BBEICHHS,
ko AT moBepramocs A0 BHUXIAHMX 3Ha4eHb, CIIOCTEPIranocs
JI0JIaTKOBE He3HauHe (~ 5 MM pT. cT.) 1 TUMuacoBe (< 30 XBHJIMH)
smkeHHs: AT. 3aranom, BCi TeMOAMHAMiUHI 3MiHH TOBEpPTANUCA 10
BUXIJTHUX 3Ha4eHb Yepe3 360 XBUIMH MICIsl BBEICHHS BOCOPUTHLY.

Oyinka ¢papmaxonocii 6e3nexu BMN 111 wooo CCC npu esedenni
WAXOM — WBUOKOI  NIOWKIPHOT  IHGQY3II  aKmMueHuM  camysm
JIIOOUHONOOIOHUX — NpumMamie 3  MmeleMempudHuM  MOHIMOPUHLOM
(0ocnioncennss BMN111-11-040)

MeTtorw 1poro gocmimkeHHs 3a cranaaptamMmu GLP Oymo ouinutu
noTeHuiHui BB Bocoputuy Ha CCC camIiiB MaBIl HUHOMOJTYC 32
JOTIOMOTOI0  TEIEMETPUYHOTO MOHITOpPHHTY. Bocoputug BBOAHIN
TBapUHAM IIJISXOM HIBUAKOI JAWCTAaHIINHOI MiAMKIpHOI 1HQY31i 3a
CXEMOI0 TIOJIBIHOTO JTATHHCHKOTO KBazapata (dhasa I) Ta 3a cxemoro 7-
JIEHHOTO JIOCIIIXKEHHS 3 IOBTOPHUM BBeJIeHHM 11034 ((aza II).

TBapuH pO3MOAITUIN 32 CXEMOIO MOJBIHHOTO JIATHHCHKOTO KBajpaTa
11t dasu [ nporo mocmimkenns. Koxkna TBapuna otpumysana 1 3 4 no3
(y 3a3manerigp BU3Ha4YeHOMY Mopsiiky) Ha 1, 4, 8 Ta 11 neHs. 3-aeHHwmit
nepioJ; BUMUBAHHS MK BBEJCHHSIMHU OyB BU3HAYEHHUH y MUIOTHOMY
nocmimkenHi. Ilpemapar BBOAWIM AWCTAHLIWHO HUISIXOM IIBUIKOT
HiAKIpHOT 1HGY31T npoTsarom 2 xBwinH. KoxkeH JeHb BBEACHHS 03U
TBapyUHAM BBOJWIIM HOCIH JIIKapChKOTO 3ac0o0y abo BOCOPUTHA Y 1031




10, 50 a60 200 MKI/KT.

Jst daszm 11 Bci TBapunam Oynu nepeBeneHi 3 $a3u 1 1 oTpuMyBan
BocopuTua y a031 200 MKI/Kr ImOJHS NpoTAroM 7 nHIB y o0’emi 1
MUIT/KT.

Y ¢a3i I He Oynmo 3adikcoBaHO TOB'I3aHUX 3 BOCOPUTHUIOM
CMEpPTHOCTi, 3aXBOPIOBAHOCTI, KIIHIYHMX O3HaK a00 BIUIMBY Ha
CHOXHMBAHHA DKI Y Macy Tija. Byno BiaMiYeHO 3alexHe BiJ J03H
nigumenas YCC Tta 3umxkeHHs AT, ski BigHOBIOBamuCsA uyepe3 19
roauH micis BBeAeHHS no3u. Hesnauni 3minm AT abo UCC um ix
BIJICYTHICTh CIOCTEpIrajgucs y MaBI, SKUM BBoAwiM 10 MKI/Kr
BOCOpUTHAY. Y TBapuH, skuM BBoawind 200 MKI/KT, TeMOJUHAMIYHI
edeKTH HacTaBaJld LIBUALIE 1 TPUBAIU JAOBIIE, HDK Yy TBapuH, SKUM
BBoaWH 50 MKr/Kr. MakcumansHul eekT pocsraBcs mpotsarom 15—
30 XBWJIMH MicTsl BBEJIEHHS JJO3M Y TBapuH, SKUM BBOAUIHN 200 MKI/KT,
i mpotsirom 1,75 abo 2 rogun y TBapuH, skuM BBommiau 50 abo 10
MKI/KT BiOBiAHO. Y HalHMK4Yil Toull 3HmKeHHS AT cranosuio 6,8
% Ta 12,2 % y tBapuH, sskuM BBomm 50 Ta 200 MKI/KT BiIIOBiIHO.
Maxkcumanbae miasuiueHHs YCC cranoBuno ~ 37 % ta ~ 49 % y
TBapuH, skuM BBoawiu S50 Ta 200 MKr/kr BigmoBigHO. Bci omiHeHi
napamerpu EKI' Oynu Bu3HaHi AKiCHO HOpMaidbHUMH. [lesiki iHTepBaiu
Oymu ckopoueni (mampuxinan, PR, QT i QTcB), ane tpuBamicte QRS
He 3MiHunacs. Lli 3Minu Oynu BU3HAHI BTOPUHHUMH II0A0 30UTBIICHHS
YCC i He cTaHOBIIN (i310JIOTIYHUX MTPOOIIEM.

VY ¢a3si Il no's13aHi 3 BOCOPUTHAOM KJIiHIYHI 03HAKU OOMEXYyBalUCs
1TIOCUHKPa3UYHUMHU KOPOTKMMH Ta IIOBTOPIOBAHMMHU  €II30JaMHU
JeKaHHs Ha TpyAuHI abo Ha OOKy y 3/8 TBapuH MHPOTATOM MEpPIIOi
TOJMHM TICJIA BBEACHHS B YaCTHUHI JOCHIKCHHS 3 TOBTOPHHUM
BBeZIeHHAM go3u. lle, #MoBipHO, Moke OyTM TOB'SI3aHO 3
reMOJUHAMIYHUMHU €(QEeKTaMu BOCOPUTHAY, ajle HE3PO3yMUIO, YOMY
KJIIHIYHI CHOCTEpEeXEHHS JIeXaHHd Oynu BUsBIEHI TUbku y ¢asi 11
Bocoputua mBuako 3umxkyBas AT 1 nmiasuiyBaB UCC 3 aHanoriyHuM
4acoM 1 BEJIMYMHOIO, K 1y (a3i I. BrmuB va AT y HacTynHi 1HiI OyB
3arajoM MEHIIUM 32 BEJIMYMHOIO 1 3'ABJISIBCS IMI3HIIIE, 10 OYJI0O CXO0XKe
Ha BIUIMB HWX4YuX 7103 y ¢a3i [. Xoua AT meHmie 3MiHIOBaBCs Micis
MOYaTKOBOI 7103, CHOCTepiraigacs JuIle MiHIMaJbHa ajanTamnis 10
1oJieHHoro npuitomy. He 6yno BusiBneno oueBuanoi anantarii YCC.

4) papmakoauHamiuHi
B3aeMoOmil

JlocnipkeHHs apMaKoIMHaMiIuHOT B3a€MO/Iii HE TPOBOIUIINCE.

3. ®apMaKOKiHEeTHKa!

1) aHamiTHYHI METOIMKH Ta
3BITH IIOJ0 X Baimigarii

AHani3 KOHLIEHTpaliii BOCOpPUTHAY B pO3UYMHAX Mpenapary
MIPOBOJIUBCS 32 JIOTIOMOTOI0 BaJIiIOBAHOTO METO/IY BHCOKOE()EKTHBHOT
pinuaHOT XxpomaTorpadii (BEPX) (3Bit mogo Bamigarii BMN111-11-
005).

KinpkicHe BUMIpIOBaHHS KOHIIEHTpAIliii BOCOPUTUAY B IJIa3Mi KpOBi
st miaTpuMku aHaniziB @K y paHHIX JOCHKEHHSX Ha IIypax Ta
JOCTIDKEHHAX Ha MaBmax Oyll0 TpOBEJEHO 3a  JIOIIOMOIOIO




BayigoBanoro imyHodepmentroro anamizy (ELISA; Bamimamis ELISA
mia3mMu KpoBi mrypiB BMN111-10-102; Bamigamis ELISA mnmazmwu
kpoBi maBin BMN111-10-103).

KinpkicHe BUMIpIOBaHHS KOHIIEHTpAIlii BOCOPUTHUY B IIa3Mi KPOBi
B MI3HIMIMX JOCTI/DKEHHSIX HA IIypaxX, OJHOMY JOCIIDKEHHI Ha KPOJISX
Ta OJHOMY JOCJI/DKCHHI Ha MaBmax OyJo0 MPOBEIEHO 3a JOIOMOTOI0
BaJIiIOBAHOTO  eJieKTpoxeMimomineciieHTHoro — anamizy  (ECLA)
(Bamimamis ECLA pmns mmasmu  kpoBi mypie BMN111-14-063,
Bamimamis ECLA jmns mmasmu  kpoBi kpomiB  BMN111-14-059,
Bamiganiss ECLA mist masmu kposi mam BMN111-13-005).

Mertox ouinku @K B mia3mi Kposi 1mypiB OyB oxapakTepHU30BaHHMA
JUI. BUMIPIOBaHHS BOCOPHTHIY B IUIa3Mi KpoBI Mumied (3BIT 3
xapakrepuctuku BAS-GR-15-039) mis miarpumku nociimkernas OK y
MHUIIEH, 1110 He BianoBinae ctangapram GLP.

Metronx ECLA B mna3mi KpoBi mrypiB OyB aJanTOBaHUN IS
HAMIBKUIbKICHOTO BHUMIpPIOBAaHHS BOCOPUTHAY B MOJIOLI IIypiB (3BIT
oo Bamiganii BMN111-18-106).

HamiBkisnibKicHe BHUMIPIOBaHHS 3arajbHOrO pIBHSA aHTUTUI 10
Bocoputuay (Tab) B cupoBaTmi KpoBi HIypiB, MaBIl i KpOJiB Ha
HIATPUMKY PaHHIX 1 MI3HIMIKX JOCHIKEHb Ha IIypax, TOCIIIKESHHS Ha
MaBIlax Ta OJHOTO JOCTIDKEHHS Ha KpOJsX OYyJlI0 MPOBEICHO 3
BUKOPHUCTAHHAM BanigoBaHoro nepexigHoro ECLA (Bamigauis metony
aHamizy Ha mypax BMNI111-10-104 Ta TNJR15-014; Bamigarmis
Metony anamizy Ha MaBmax BMN111-10-105; Bamigamis merony
aHaiizy Ha kpossix TNJR15-013).

Merton anamizy Ha Kpoisix Oy mepenanuii 3 Covance Labs y
Tpenroni, mwtat Heto-/{xepcei, 1o Covance Labs B Ingiananomici, mrat
Inniana, uist 3aBepIIeHHS OLIHKH JOBTOCTPOKOBOI CTa0IBHOCTI (3BIT
moxo Bamimanii 8379-472) micnst 3aBepIIeHHS TECTYBaHHS 3pasKiB
JOCHIKEHHS.

BumiproBanass nuI'M® y mnasmi KpoBl MaBHm IPOBOIMIOCS 3a
JIOTIOMOT'0I0 OXapaKTepU30BaHOTO KOHKypeHTHoro Habopy ELISA nns
ul'M® (3Bit npo xapakrepuctuky BAS-QR-09-005).

KinpkicHe BUMIpPIOBaHHS aTpiajIbHOTO HATPIHYpETHMYHOIO MENTUIY
(ANP) y nmmasmi KpoBl MaBIl MPOBOAMIIOCS 33 JONOMOIOIO
oXapakTepu3oBaHOro Habopy ans asHamizy ANP  (3BiT  mpo
xapaktepuctky BAS-QR-11-007).

BumiproBanns C-kinueBux tenonentuaiB konareny II tunmy (CTXII)
y CHpOBATI{l KpOBI MaBIl Ta IypiB OyJIO MPOBEIEHO 3a JOIMOMOTOI0
oxapakrtepuzoBaHoro Habopy ELISA (3BiT npo xapakrepuctuky BAS-
QR-11-008).

Jlaboparopis Covance Genomics Laboratory (CGL) Bamigysana
aHaJi3M ekcrhpecii reiB /i masi, mutred i mrypis: NPR-B (NPR2) i
NPR-C (NPR3), ACTB, B2M i GAPDH Ha ocHOBI KpuTepiiB
npuitHATHOCTI (3BIT moz0 Batigamii BMN111-17-051).

2) BCMOKTYBaHHS

Jlocnioowcennn ¢papmaxoxinemuxu BMN 111, ssedenoco winaxom




niowiipnoi in’exyii cmamesonespinum muwamv FGFR3*Y ma muwam
ouko2o muny (0ocnioxcenns BMN111-15-100)

@apmakokinetuky BMN 111 omiHoBanmu B 11a3mi  KpoBi
CTAaTeBOHE3piMMX caMmiiB i camox mummeii WT ta mumeii FGFR3ACH
FVB micns ognopaszoBoro migmkipHoro BeeneHHs BMN 111 y nozax
2801 600 mkr/kr 3 21-r0 MO 29-ii nenb micias HapokeHHs (PND).

[TikoBi konmentpamii BMN 111 3a3Bu4yaii criocrepiramucst yepe3 5
a00 15 XBWiIMH Imiciad BBEIEHHSA 03U Ig 000X rexorumiB. Ilicis
JOCSATHEHHS MaKCUMalbHUX KoHIeHTpalii BMN 111 konmentparmii
BMN 111 3uamxyBanucs 3 Ti, B aianazoni Bix 15,0 no 17,4 XxBuiuHU
s mumerr WT FVB 1 Big 14,8 mo 16,0 XBuiuH uisi Muliei
FGFR3AH  FVB. Exkcmosumis BMN 111 30uUTBITyBaacs 13
301IBIICHHSM PIiBHS JO3U JUIT 000X T€HOTHUIIB. Y caMiliB 301IbIICHHS
Oyno npubnuzHo nponopuiiHuM 10 1o3u y muieir WT FVB, toai sik
y mumeit FGFR3A" FVB 36inbmenns 6yno 6iapmmm a6o 61u3bKuM
0 TMPOMOPIIHHOro 103i. Y camMoK 30UIblIEHHS pIiBHSA J03u OyIo
3arajloM MEHIIWUM, HDK HpOmnopmiiHe m031 i 000X TEHOTHIIIB.
3aranom, apmakokiHeTHUHMN npodinb OyB moaiduum y mumeid WT
FVB i FGFR3/" FvVB rpu 280 i 600 MKI/KT, 1110 CBIAYUTH PO TE, 110
denotunn ACH Mae ekcrio3uiito Ta KIHeTUKY MOAIOHY 10 TUKOTO TUITY
npu miamkipaomy BBeaenni BMN 111.

Ilinomne docniodcenus papmaxokinemuku o0HOpaz060i 0o3u BMN
111, 86edenoi niowkipno 7-0eHnum wypam (docnioxcenns BMNIII-
15-072)

MeTor0 1BOr0 MIJOTHOTO AOCHIKEHHS, 10 HE BIAIMOBIIAc
crangaptam GLP, Oyno BU3HaueHHsS eKCHO3ulii Ta (papMaKOKIHETUKH
BOCOPUTHAY MpU MIJIMIKIPHOMY BBEJIEHHI 7-I€HHUM (MOJIOJIUM)
caMkaM IypiB nopoau Sprague-Dawley.

[TlinmkipHa 1mo03a BBoOAWJIACS B CEPEAHIO JIOMATKOBY JIUISHKY;
1THOBHI piBeHb 103U cTaHOBHUB 180 1 360 MKI/KT.

[Ticas migmKipHOTO BBEACHHS 7-J€HHUM IIypaM BOCOPUTH]I ILIBUJIKO
BCMOKTYBaBCSl (Cmax udepe3 5,00 XBUIMH) 1 IIBUAKO BHUBOJIUBCA 3
ma3Mu KpoBi (mepiof HamiBBuBeneHHs 19,4 1 31,8 xBummauM 11 180 1
360 mxr/kr BigmoBinHo). Excrosuilis BocopuTuay 30imblryBanacs i3
30UTBIICHHAM DIiBHSI JT03H, IO BUMiproBasiocs 3a cepeaHiMu Cmax Ta
AUC., 1 30ibIIIeHHS 13 103010 OYJ0 OLTBIINM, HIXK MPOMOPIIiHHE 10
30uTbIieHHs 03U. OYeBMOHUN KIIPEHC Ta OYEBHIHHA 00’eM
PO3MOALTY BOCOPUTHAY OyJIH KJIacH(iKOBaHi K BUCOKI.

Jocnioscenns  apmaxkoxkinemuxku 00HOPA3080i 003U  66€0€HO20
niowxipno BMN 111 una wypax piznux eikoeux epyn (00cnioxicenHs.
BMN111-15-076)

MeTor0 1ILOTO JOCHIDKEHHS, 110 HE Biamoimae crangaptam GLP,
Oyno nposeneHHsa aociimkeHHs OK Bocoputuay B pi3HHX BIKOBUX
rpynax 3 METOI0 OTpUMaHHs iH(OpMalii Mpo 3aleXKHICTh eKCIO3UIT
BOCOPUTHLY BiJl 103U Y PI3HUX BIKOBUX TpyIax, BiJl HOBOHAPOIKEHUX
IO MIJUTITKIB.




[ypam BikoM Bixm 7 aHiB 10 13 TWXKHIB MiAMIKIPHO BBOIMIH
OJIHOPa30BY /103y 360 MKI/KT' BOCOPUTHY.

[licns oaHOpPa30BOro MiAMIKIPHOTO BBeAEHHS a03U 360 MKI/KT
BOCOPUTH]I IIBHJIKO BCMOKTYBaBCA 3 Tmax 5,0—15,0 XBuiIMH y BCiX
BikoBuX rpynax. Ilepion HanmiBBUBEICHHS BOCOPUTUIY 3 TUIa3MU KPOBIi
OyB 3arajioMm OJIHAKOBUM Y BCiX BIKOBHX Ipymnax i craHoBuB Bix 10,1 1o
15,9 xBuIMHM.

Excno3wuitist BocopuTHay B Ij1a3Mi KPOBi ITPU OJTHAKOBOMY PiBHI 1031
30inbIIyBanacs 3 BIKOM InypiB Bix 7 aHiB 10 13 TxkHiB. 3aranbHa
excriosuiiis B 1uiasmi kpoBi (AUCo+t) y 13-TmkHeBux 1mypiB Oyia
npubim3HO B 13 pa3iB BUIIOIO MOPIBHSHO 3 7-JI€HHUMH TBapUHAMH, B
3—4 pa3u BUIIOKO MOPIBHAHO 3 21-I€HHUMH TBapuHaMHU Ta B 2—3 pasu
BUIIOKO MOPIBHSIHO 3 45-neHHUME TBapuHaMU. Cmax BOCOPUTHIY Oyia
npuOan3HO B 4 pa3u BUILOK y 12—13-THXKHEBUX TBAapHH MOPIBHSIHO 3
7-7I€HHUMH TBapHHAMH 1 B 2 pa3u BHUIIOI0 MOPIBHSIHO 3 21-meHHUMU i
45-neHHUMHU TBapuUHaMH. Bl ekcro3uilii 3aeHo BijJ BiKy TBapuH,
HMOBiIpHO, OOYMOBIIEHI [103yBaHHSM Ha OCHOBI MacH Tila TpHU
3arajibHii MBUIKOCTI KJIIPEHCY, KA HE 3MIHIOETHCS ICTOTHO 3aJIEKHO
Bil BIKy Ta BiAMOBiAHOI Macu TBapuHH. lle miaTBepIKy€ETHCS
pe3ynbTaTaMi BU3HAYEHHS HOPMATi30BAaHOTO 32 MAacol KIIpeHCY
(CL/F), sixuii 3mennryBaBcs Big 1520 mu/xe/kr y rpymi 1 (7-menHi,
cepenus maca 15,6 r) no 111 mu/xs/kr y rpymi 4 (13-tuxuesi, 271 1).

He Oyno BusBICHO 3HAYHMX CTATE€BUX BIJAMIHHOCTEH y IJIa3MOBil
eKCIo3ullii, omiHeHii 3a cepenHiMu Cmax Ta AUC, y 5K0/HIi 3 BIKOBUX
rpymn. byne-ski crareBi BiAMIHHOCTI, BUpaxeHi cepeHiMu Cmax, AUC
a0o mepio/JOM HarmiBBUBEIECHHS, OYIM MEHIIUMH HIX Y 2 pa3u.

@Dapmaxoxinemuxa BMN 111 nicia eHympiwnbom 51306020 ab0
niOwWKipHo2o 68edenns wyypam (0ocrioxcenns BMN111-17-048)

Meroro 1IbOT0O JOCIIKEHHS, 10 He BiAmoBigae ctanmapram GLP,
Oyno  BuBuenHs @K  BocopuTHay = micas  OZHOPa30BOTO
BHYTPIIIHHOM 130BOr0  (B/M) abo0 migmKipHOro (I/iI) BBEICHHS
IIypam.

Camrism 1rypiB mopoau Sprague Dawley BBoAMIM OAHOPA30BY 103y
240 Mkr/kr Bocoputuay mn/m abo B/Mo. KoHieHTpalis 1ijiboBO1 103U
npu n/m BBeAeHH1 craHoBuia 80, 240 ta 800 mxr/mi. Ilicmsa n/m
BBEJICHHSI BOCOPUTH abcopOyBaBcCs 3 cepelHi 3HAYCHHSIM [ max BiT 5
no 15 xpwmmn. Ilicns B/M BBeAeHHS BOCOpPHUTHA abcopOyBaBcsi 3
CepelHIM 3HA4EeHHSAM Imax S5 xBwiuH. CepeaHi 3HaueHHsS tip
konmuBanmca Big 13,38 go 16,62 XBHIMHM micias II/II BBEACHHS 1
craHoBuIM 17,04 XBUJIMHU ITICIIS B/M BBEJICHHS.

ChiBBIAHOUIEHHS] E€KCIO3UIIT BOCOPUTHAY TICAs B/M BBEICHHS
MOPIBHSIHO 3 1/m1 BBeAeHHSAM craHoBmwio 2,42 ta 1,47 mns Cmax Ta
AUCo.3 BigmoBigHo. Ili 3HaueHHS cCBigYaTh, 10 BIJHOCHA
01010CTYIHICTh BOPOCUTH]LY € OUIBIIO0 NMPH B/M BBEAEHHI MOPIBHIHO
3 T1/111 BBEJICHHSIM.

3) po3moin

Axmusayia yl M® y xpsawax, Kicmxkax ma M'siKux mKaHUHax muuieu




OUK020 muny niciisi 00HOPA306020 NIOWKIpHO20 66edenHss BMN 111
(0ocnioacennss BMN111-11-002)

MeTor MiIOTHOTO JOCITIPKEHHS OYJI0 BU3HAYCHHS ONTHMAIBLHOTO
yacy juist BusiBlieHHS ul' M® Ta BuOip 4acoBUX TOYOK ISl TPOBEACHHS
OCHOBHOT'O JOCIHIDKEHHS. Y MIJIOTHOMY JOCTI/KEHHI CaMI[IM MHIIEH
CD-1 Bikom Big 8 mo 10 THWXKHIB BBOAWJIM OJHOPA30BO IiIIKIPHO
800 mkr/kr BocopuTuay abo HOCIH Jikapcbkoro 3aco0y. Mumeit
ymepTBisuH yepe3 15, 30, 60 abo 180 xBuiMH micisi BBEACHHS J03H 1
30upany TKaHWUHH (TUTa3My, JIETeHi, MEYiHKY, ceplie, HUPKH, MO3OK,
TOMIJIKOBI Ta CTETHOBI KICTKH Ta XPSIIli BYX).

OcHoBHe pnochimkeHHs (He BignmoBimae cranmapram GLP) Oymo
MPOBEJCHO 3 METOK BH3HAUYEHHA BIUIMBY OJHOPa30BOi 03U
BOCOPUTHJY Ha TKaHMHU Ta LUpKymoround nl' MO y mumen sk
MOKa3HHWKa 3JaTHOCTI BOCOPUTUAY akTuByBaTH penentop NPR-B.
Camirsim mumieit CD-1 Bikom Big 8 1o 10 THKHIB BBOJMIIM OJTHOPA30BO
nigmkipHo Hociii abo 800 MKr/Kr BocopuTuay. Muiieil ymepTBUIM
yepe3 15 xBwimH, 3 roaunam, 1, 2 a6o 3 AHI micis BBEACHHS J03M i
3i0pasii TKaHWHU (TUIa3My, JIETeHi, HUPKHU, MO30K, TOMIIKOBI Ta
CTETHOBI KICTKHU Ta XPSIIIi BYX).

BucHoBOK: micas ogHOPa30BOi MiAMIKIPHOI 1H'€KIIi BOCOPUTHAY B
no31l 800 mkr/kr, ul M® BusgBMIM B AUCTAIBHIA YaCTHHI CTETHOBOI
KICTKH, 110 MICTHTh XpsAl (BKJIIOYAIOYH XPSIl POCTOBOI INTACTUHKHU Ta
cyrmoboBuii  xXpsmy). Crumynsmis  npoaykmii  ulM®  takox
crioctepiranacsi B KOpTHUKajdbHOMY miapi kicTku. Iledinka, cepue Ta
MO30K HE pearyBajii Ha BocopuTuj BUpoOseHHsIM 1l M@ mporsrom
JocTiKyBaHuX yacoBux Toyok. Curnan il M® takox OyB BUSBIECHUN
y HUpPKax 1, B MEHIIIN Mipi, y JereHsax. Lle gocmikeHHs: cBIIYUTh PO
AKTUBHICTh BOCOPUTHIY B TKaHMHaX-MiIIEHSIX (30HU POCTY, Xpsllli Ta
KICTKH).

Axmusayia yl M® y xpawax, Kicmkax ma M'siKux mKaHuHax muuieu
OuKo2o muny nicisi 6a2amopazoeo20 niowKipHoz2o eeedentss BMN 111
(0ocnioancennss BMN111-11-003)

MeTor 1BOro JIOCHIJDKEHHS, 110 He Biamoimae cranmapram GLP,
Oyno BU3HAYEHHS BIUIMBY 0araropa3oBOrO BBEJIEHHS BOCOPUTHAY Ha
npoaykuito uI'M® Tta imyHopeaktuBHicThb CNP y TkaHuHax, 10
MicTaTh xpsiml. Camirsm mutieir CD-1 Bikom Bia 8 1o 10 tTwxkuiB 1 pa3
Ha 00y MIAMKIPHO BBOAMIM HOCIH JIKapchbkoro 3aco0y abo
800 MKI/Kr BOCOPUTHAY MPOTATOM 8 JHIB.

e mochimkeHHS CKIagajgocs 3  OBOX  HIITOCHIIKEHb. Y
nignocmimkeHHi 1 (Bocoputna-11-003-A) Mumam miAmKipHO BBOAUIN
HOCIH JTiKapchKoro 3aco0y SIK KOHTPOJIb a00 BOCOPUTH/ Y BIAMOBIAHIM
KoHIeHTpalii 1 pa3 Ha 100y y BiIMOBIAHI JHI.

Y migmocmimkerni 2 (vosoritide-11-003-B)  mmmam  BBOAMIH
MiJIIKIPHO HOCIH JKapchkoro 3acody abo BocopUTHI Yy A03i
800 mxr/kr 1 pa3 Ha 700y mpOTATOM 7 IHIB.

BucnoBok: criiika npoaykuis ul’M® cnocrepiranacst B poCTOBIH




IUTACTUHII mMicis 8 IMIOJeHHUX BBeJeHb MpemapaTy. Ha mpotuBary
bOMY, IIOJICHHE IOBTOPHE BBEJIEHHS NPU3BOIWIO A0 3HUKCHHS
curnanny ul'M® y Hupkax, 1m0, WMOBIpHO, BimoOpaXkayo
JleceHCHO1TI3aIli0 PelenTOopiB Y Il TKaHWHI.

IMyHOriCTOXIMIYHI JOCTIKEHHSI CBIIYMIN MPO 3017IbIIEHHS BMICTY
CNP T1a/abo BocopHuTHIY B POCTOBIM IUIACTHHII MPOTATOM JIEKIIBKOX
JHIB IicTs BOCBMOTO BBeJeHHA. [IpoTe B 1Ii K 9acoBi TOYKH HE OyIiio
BHSIBJICHO 3JIMIIKOBOT mpoaykiii il M.

Xapaxmepucmuxa 6ioposnodiny *1-BMNI111 y wypie nopoou
Sprague Dawley 3a oonomoeoro IIET (0ocnioscenns BMN111-17-027)

MeTtor mochipKeHHs, 1Mo He BiAmosinae crangapram GLP, 6ymno 3
JIOTIOMOT' OO MMO3UTPOHHO-EMICIHHOT tomorpadii (ITET)
oxapakTepusyBaTH Oioposmofin 2*l-Bocoputumy y mrypis Sprague
Dawley mpu BBeneHHI onHopa3zoBoi m/mi iH'ekmii 90 MKr/kr abo
OJIHOPA30BOi BHYTPINTHHOBEHHOT (B/B) 1H'€KIIIT 50 MKT/KT.

s oninku posnoniny BMN-111 npotsirom 24-ronnHHOro nepioay
Oymu 3poOseni cratuuni 1 guHamivHi [TET-300pakenns. Ilicms
3apepiienHs [IET Oyno 310paHo Kifibka TKaHUH Ui TaMMa-pagioMerpii
ex Vivo.

[TigmkipHuii TUISX BBEIEHHS BUKOPUCTOBYBANU TUIBKH U1 KOTOPTH
1 (90 mxr/kr). IIpu n/m BBemenni nani nauuHamiuxoi ITET mokaszamu
3HIDKEHHS aKTUBHOCTI B MiClli BBEACHHA 3 HEBEIUKHUM, ajie
3pOCTAalOUMM PIBHEM AaKTHUBHOCTI Yy TKaHWUHI MO3KY MPOTATOM
60 xpunuH. Jlani cratuunoi IIET moka3any 3HM)KEHHS aKTHBHOCTI y
BCIX JOCHIJDKYBAaHMX TKAaHMHAX 3 YacoM, MPUYOMY HaHOUIbIIa
aKTHUBHICTH Oyna BiJ3HaueHa B IUIYHKY Ta B Miclli BBeJleHHS. M030K 1
sI€9Ka TPOJACMOHCTPYBAIH Jy)Ke HU3bKE IMOTJIMHAHHS PEYOBUHHU.

[Ingx B/B BBel€HHS BUKOPUCTOBYBaIU Al KoropT 2—4 (50 MKI/KT).
[Tlicns B/B BBemenns pgani pguHamiyHoi [IET mokaszamum piszke
30UIbIIEHHS aKTHUBHOCTI y CEYOBOMY MIXypl 1 HUIyHKY, 3 Habararo
MEHIITUM 30UTbIIEHHSAM aKTHBHOCTI B s€YKaX, MO3KY 1 KOJIHHOMY
cyrno6i (mik yepe3 5—60 XBUIMH Ticis BBEACHH). Y cepili, MeYiHIll Ta
HUPKaxX CHOCTepirajgocs 3HMKEHHS aKTUBHOCTI Michs 1H'eKIIi,
MPUUOMY aKTUBHICTh y HUPKaxX JAocAria MmikKy yepe3 20 XBUIUH MiCHs
iH'exuii. Jlani cratmynoi IIET Oynum nyxe cXoXuMM Ha JaHl JUis
I1ypiB, SKMM BBOJWIM Ipenapar MiALIKIPHO, 31 3MEHIIEHHSIM y BCIX
JOCTIPKYBAaHUX TKAHHHAX 3 YaCOM.

Bioposnooin Y 1-BMNI111 nicia niowkipno2o 66edeHHs ujypam
(0ocnioxcennss BMN111-18-004)

MeTtow nocnmimKeHHs, o0 He BiamoBigae crangaptam GLP, Oymo
OLiHUTH 6iOPO3MOIIN MicIs 0OAHOPA30BOTO i MIKipHOTO BBEIeHHS ~24]-
BMNI111 mypam nopoau Sprague Dawley.

Bicim i3 9 cammiB 1ypiB oTpuManu 1/m BBeeHHS 24l-BOCOpPHTHY B
MiThOBIM 1031 90 MKI/KT, IO E€KBIBAJIEHTHO paJiOaKTHBHIN 1031
500 mxKi/kr. OmuH 1ryp He OTpHMaB TOTpPiOHY 103y i Tomy OyB
BUKIIIOUEHUH 3 aHami3y nanux. KpoB Oyna 3i0pana y 3 miypiB/4acoBy




TOYKY Tipubsan3Ho uepes 0,25, 0,5 (TUtbku aBa mypH) i 1 roguny micis
BBEJICHHS J03H 1 BilIeHTpU(yroBaHa AJji1 OTpUMaHHs mia3mu. [1ig gac
ayroricii TBapuH Oyno mpoBeaeHo mepdysio Ta BimiOpaHo OKpemi
TkaHuHU. KpoB 1 TKaHWHM OyJIO JTOCHIPKEHO Ha PaJiOaKTHUBHICTH, a
pe3ynbTaTé OyJI0 CKOPUTOBAHO 3 ypaxXyBaHHSIM PO3May Palioi30TOIB.

Konnentparii *?*l-Bocoputuay B mia3Mi KpoBi Oyanm HaiBHITMMH
yepe3 1 roaumHy, i3 cepeaHiM 3HaueHHsM 191 Hr ekBiBaJeHTIB
1241-gocoputuy. KoHrenTpanii B mia3Mi KpoBi 6yan BHIIHMH, HiX Yy
TKaHWHAX, 32 BUHATKOM MICIIS 1H'€KIIT Ta IMITyHKY.

PanmioakTuBHICTH, MOB'sI3aHa 3 JOCIIIKYBAaHMM IIperapaTtoM, Oyia
BUSIBJICHA y BCIX TKaHWHAX, 310paHUX y mepuriil yacoBii Toumi (4epe3
0,25 roauHu micas BBEACHHS J03M), 1 Oyina MakcuMainbHOIO uyepes3 0,5
a6o 1 roauwHy Immicias BBEICHHS 03, 32 BHHATKOM MICIS 1H'€KIIII.
HaifBumi koHmenTpanii (Hr exsiBanenTiB ‘2*l-Bocoputumy/r) Gymm
BUSIBJICHI B TaKOMY TOPSAKY: MicCIe iH'€KIii > HUPKH > HOUTyHOK >
JIere”i > cepue > cele3lHKa > TOHKHM KHIIEYHHK > IMEeYiHKa. 3a
BUHSATKOM MICIISI 1H'€KITIT, CITIBBIIHOIICHHS] KOHIICHTpAIIil B TKAHUHAX 1
miasMi KpoBi 3araioM Oymo < 1, 1o BKa3zyBalo Ha HE3HAYHY
paliOaKTHBHICTh, TOB'I3aHY 3 JOCTI/DKYBaHUM TIIpernapaTroM, Yy
HEIIUTbOBUX TKAaHWHAX. Y TKaHMHAX-MIIICHSAX, a caM€ B CTETHOBIH 1
BEJIMKOTOMIJIKOBIN KiCTKax, OyJIM BHSIBIICHI MPUUHATHI KOHIIEHTpAIIil 3
MaKCUMaJIbHUMH 3HadeHHsIMH depe3 0,5 a0o 1 ronuHy miciisa BBEACHHS
mperapary.

[Micas m/m BBemenns 24I-BMNI111 y no3i 90 MKr/Kr cepemaHs
KOHIIEHTpallll BOCOPUTHAY B IUIa3Mi KpoBi Oyja HalBHUILOKO yepes
15 xBunuH (5,97 Hr/mn, crangaptHe BinxwuieHHs: 3,39 Hr/miu) i
IIBUJIKO BUBOAWIACS 13 CEpeIHIM TMeploJOM  HaIiBBUBEICHHS
10,5 xpunmnu. Cepenni 3HaueHH AUCot Ta AUCow CTaHOBWIH
B1IMOB1IHO 142 Hr-xB/mut Ta 147 Hr-xB/Mi1. [TopiBHSHHS KOHIIEHTpAIIIH
BOCOPUTHAY Ta PaJiOaKTUBHOCTI B IJIa3Mi KpOBI IMOKa3ye, L0 B
cepenaboMy 7 % abo MeHIe pajioaKTUBHOCTI, IO CIIOCTEPIraeThCs B
ria3Mi KpoOBi, MOXOAWUTH BiJ] IHTAKTHOTO BOCOPHUTHIY MPOTITOM
1 roxuuw miciist BBEIEHHS HO3U.

4) meTabostizm

Oyinka in vitro pesucmenmuocmi BMN 111 oo pexombinanmuoi
NEP noounu (0ocnioxcenns BMNI11-10-109)

Meroro 1IbOT0O JOCIIKEHHS, 10 He BiAmoBigae cranmapram GLP,
OyJl0  OIIHUTH PE3UCTEHTHICTh BOCOPUTHAY JI0 HEUTpaJIbHOI
eaponentuaasn (NEP) mumstxom anamizy in VItr0 3 BHKOPHUCTaHHSIM
ounineHoi pexomOiHantHOi NEP moguan. Bocoputua inkyOyBanu B
npucytHocTi NEP y 6ydepi PBS npu 37 °C npotsirom 160 xBUIHH.
[MponykTr po3mIEIUIEHHS po3aiisuid  3a jpomomororo BEPX i
croctepiran  3a JomnomMororo Y®- Ta Mac-CHEKTPOMETPHUUYHUX
nerekropiB. CNP22  o0pobmsiim B TUX caMMX yMoOBax 1
BUKOPHUCTOBYBAJIU SIK KOHTPOJIb, OCKUIBKHM BIJIOMO, 11O BiH YYTJINBHUM
no posuierienHs NEP. V npucyrnocti NEP criocrepiraiocst 3anexHe
BiJl vacy 3HUKHEHHs iHTakTHOro CNP22, Tomi sK BOCOpPUTHI




3aJuIIaBCs 1HTAKTHUM. BocopuTua mnpoieMOHCTpYBaB CTIHKICTH [0
posmerieHdHss NEP. Kpim Ttoro, meit anmamor CNP 36epir moBHY
OiostoriuHy akTHBHICTH TOpiBHIHO 3 CNP22 B mociimkenni ul M® in
Vitro Ha ocHoBi kimituH (Hocmimkenas BMN111-10-110).

Ananiz yinvoeoi excnpecii eenie NPR-B ma NPR-C (0ocnioacenns
BMN111-16-024)

Y upomy JochijpKeHHi, 1Mo He BiamoBimae craHmapram GLP,
omintoBanm piBHI ekcipecii reHiB NPR-B (NPR2) ta NPR-C (NPR3) y
3pa3kax TKAaHWMH MaBIl, MUIICH Ta IIypiB. 3pa3ku TKaHWH 45 MaBm (3
O0aHkKy TkaHuH), 64 mumei (3 mocmimkenas BMN111-15-100) ta 112
mypiB (3 mocmimkxenas BMN111-15-076) Oynu mpoanamizoBaHi Ha
Bmict PHK. Jlns omiHKM excrpecii IIbOBUX TEHIB Y HAJHHUPKOBHUX
3aj03axX, MO3KY, CepIli, HUPKaX, TEUiHIll, JICTCHIX, S€YKax Ta OuTii
JKUPOBIK (Me3eHTepialbHIA) TKAaHUHI MaBI, MHIIEH Ta LIypiB OyIo
BUKOPHCTaHO HaIliBaBTOMaTHUHUi TpoTokon TagMan® kimbkicHOl
[IJIP B pexumi peanpbHOro 4Yacy Juisi Bu3HaueHHs 3aranbHoi PHK.
Pesynpraty TOpiBHIOBAIIM B MEXKaxX KOXHOTO BUAY TaKUM YHWHOM:
camIli MOpPIBHSHO 13 CaMKaMH y TpyIi MaBI, SKI HE OTPUMYBAIH
npenapar; muur aukoro tumy (WT) nmopiBasiHO 3 Mumiamu 3 ACH; 7-
J€HH1 caMmIli 1ypiB MOpiBHSHO 3 21-nenHumu, 45-nennumu ta 12-13-
THXKHEBUMU.

B wmimomy, mi maHi cBig4arh npo moAiOHI pPiBHI eKcrpecii reHa
peuenTopa-MinieHni Bocoputuay (NPR2) ta rena pernenropa KiipeHCy
(NPR3) y cammiB i caMOK MaBIH, a TaKOX Yy MHILIEH JUKOrO THITY Ta
mumieir 3 ACH, 1 npo moreHuiliHE 3HM)KEHHS €KCIIpecii y CTapIIux

HIypiB.

5) BuBeIeHHS

I[OCJ'IiI[)KCHHH BUBCJICHHS HC ITPOBOANIINCE.

6) dpapmakoKiHETHYHI
B3a€MOII1 (JTOKJTIHIYHI1)

HocmimxenHs papMakoKIHETUYHUX B3a€EMO/IIA HE TTPOBOIAITUCK.

7) iHi papMakoKiHETHYHI
TOCJII HKEHHS

[HI11 TocimkeHHs (papMaKOKIHETUKU HE TIPOBOIMIIUCE.

4. TOKCUKOJIOTIA:

1) TOKCHYHICTH Y pas3i
OJTHOPa30BOTO BBEICHHS

Hocniooicennss  mokcuyHocmi  ma — MOKCUKOKIHEMUKU — npu
00HOPA3080MY NIOWKIPHOMY AO0 HYMPIUWHbOBeHHOMY 66edeHHi BMN
111 wypam nopoou Sprague Dawley (docnioocennss BMN111-11-015)

Meroro 1BOTO JOCHIIKEHHS OyJI0 OIIHUTH TOKCHYHICTh Ta
BU3HAUUTH TOKCcHUKOKiHeTHKY (TK) Bocoputuay npu OZHOpa3oBOMY
HiJIIKIpHOMY a00 BHYTPIIIHBOBEHHOMY BBeleHH1 Imypam. Ilicns
BBEJICHHS JI03M 3a TBapUHAMH CIIOCTEpIrald MpOTSAroM 7 JHIB s
OILIIHKM O0OPOTHOCTI, CTIHKOCTI 200 BIATEpMIHYBaHHS €(EKTiB.

VY 1upoMy AOCHIPKEHHI BHKOPHUCTOBYBAJIHM CaMI[iB 1 CaMOK IypiB.
TBapuH posnoaunian Ha 16 Tpym 1 BBOAWIM IM HOCIM JIKapcChbKOTO
3aco0y abo Bocoputua y no3i 80, 240 abo 800 MKr/Kr ogHOpPa30BO
nigmkipHo (rpynu 1-8 m/mr); abo BBOIMIM HOCIH JIIKapChKOro 3aco0y
abo Bocoputug y go3i 15, 50 abGo 150 WMKr/kr ogHOpa3oBO
BHYTPIIIHEOBEHHO (rpymnu 1-8 B/B).




TBapuH y mociiKeHHI TOKCUYHOCTI (Tpynu 1-4, m/m ta B/B) ABivi
Ha JIeHb TEPEeBIpsUIM Ha CMEPTHICTh, aHOMaIii Ta O3HaKW 000 abo
nuctpecy. 3pa3ku Kposi i aHanizy TK 30upanu 10 BBeieHHs 103H Ta
gyepe3 5, 15, 30, 60, 90, 120 1 180 XBUIMH TICAS BBEACHHS 03U Yy
IIypiB, SKi OTPUMYBQJIM BOCOPHTHJ UUIAXOM I/II iH €KIii. 3pa3ku
KpOBI BiOMpayid A0 BBEIEHHS A03W Ta uepes 1, 5, 15, 30, 60, 120 i
180 xBunuH micis BBEIACHHA JO3M Yy IIypiB, SKI OTPUMYBAIU
BOCOPUTH]I B/B. Y IIypiB KOHTPOJIBHOI TPYIH KPOB BiAOHMpanu udepes
30 XBWJIMH TICJI BBEICHHS JO3H.

Beeaenns BMN 111 mypam no6pe nmepeHOCHIIOCS TIPH OTHOPA30Biit
n/m iv'ekii B mo3ax 80, 240 1 800 MKr/Kr Ta OAHOPa30Biii B/B iH'€KIIii B
no3ax 15, 50 1 150 wmkr/kr. €1uHMM HENOOIYHUM PE3yJIbTAaTOM,
noB'sizanuM 3 BMN 111, Oyno He3HauHe NIABUILNEHHS aKTUBHOCTI
ayxHoi ¢ocdara3u, sSKe CHOCTepiraiocs y camiliB, SKUM BBOJUIU
800 mkr/kr migmkipao. [Ipu mozax 800 mkr/kr m/mr ta 150 MKr/kr B/B
eKCIO3UIisl Y caMIliB Oyyia OUTbII HIXK Y 2 pa3H BHILOKO, HIK Y CAMOK.
PiBenb, npu sikomy He croctepiraiocs mobiunux edekrie (NOAEL)
m1st BMN 111 cranoBuths monan 800 MKI/Kr mpu 1/in BBEICHHI Ta
150 mkr/kr nipu B/B BBeneHHi. [licnsa BBeneHHs 800 MKI/KT IMiIIIKIPHO
y camiiB 1mypiB Cmax crtanoBwia 130000 nr/mu, a AUCot —
6367250 xBerr/mi, a y camok mypiB Cmax cTanoBmia 77367 nr/mi, a
AUCor — 2453883 xBerir/mut.  Ilicags BBemenHs 150  MKI/Kr
BHYTPIIIHBOBEHHO y caMIliB HIypiB Cmax cranoBmia 2035000 nr/mu, a
AUCot — 16695267 xBenr/mi, a y camMok mypiB Cmax CTaHOBHIA
891000 nr/mn, a AUCop-t — 8388142 xBerr/miI.

Hocniooicennss  mokcuyHocmi  ma — MOKCUKOKIHEMUKU — npu
00HOPA3080MY  NIOWKIDHOMY a00 6HYMPIUHbOBEHHOM) B88€0CHHI
socopumudy masnam yunomon2yc (0ocnioxcennss BMN111-11-006)

Meroro 1BOTO JOCHIIKEHHST OYyJI0 OIIHUTH TOKCHYHICTh Ta
BuzHauntu TK BocopuTuay mpu ogHopa3oBomy /i1 abo B/B BBEAEHHI
MaBnaMm nuHOMouryc. Ilicmsi BBeAGHHsS J03M 32 TBapUHAMHU
CrocTepiraay MpoTAroM 7 JHIB JJIs OLIHKM OOOPOTHOCTI, CTIHKOCTI
a00 BIATEpMIHYBaHHS €(EKTIB.

CaMiii Ta caMKM MaBN IIMHOMOITYC, SIKi paHille HE OTPUMYBAIH
npenapar, Oynu po3nojauieHi Ha § rpyn 1 oTpuMyBaid abo HOCIH
JiKapcbkoro 3aco0y, abo Bocoputup y no3i 20, 60 abo 200 MKI/Kr y
BUIJISAJII OIHOPA30BOi I/ 1H'ekil (rpynu 1—4); abo oTpuMyBanu HOCIi
JiKapchbKoro 3aco0y abo BocopuTHI y 1031 2, 6 abo 20 MKI/KT Yy
BUIJISAJII OAHOPa30Boi B/B iH'ekwii (rpynu 5-8). KpoB mis anamizy TK
Oyna 3i0pana y TBapuH He HaTiie B 1-ii nens. Ilpu n/m BBeneHHi
(rpynu 1-4) xpoB Oyna 310paHa y KOKHOI TBapUHU JI0 BBEICHHS J03U
Ta mpubmmszHo Yepes 5, 15, 30, 60, 120, 240, 360 i 600 XBUIMH TiCHS
BBeleHHS n03u. Ilpu B/B BBenmeHH1 (rpynu 5—8) KpoB BiIOMpanu y
KOKHOi TBapHHHM JI0 BBEJIEHHS J03M Ta MpuOIu3HO uepes 1, 5, 15, 30,
60, 120, 240 1 360 XxBUIHH ITiCIIS BBEIECHHS JO3H.

Beenenns BMN 111 maBnam mmHOMoONryc no0pe MepeHOCHIIOCS Y




BUTJISII OJTHOpa30Boi 1/mr iH'ekiii B 1031 20, 60 a6o 200 MKI/kr Ta y
BUTJISIZII OJTHOPA30BOi B/B 1H'eKIii B 1031 2, 6 a60 20 MKr/kr. €1uHUM
noTeHmiHo nos's3anuM 3 BMN 111 Heno6iuauM edekToM Oyio jerke
abo0 momipHe 30UTbIIEHHS 00'eMy cedl y TBapuH, SKAM BBOIMIH
200 mxr/kr migmkipHo. [Ipu no3ax 200 MKr/Kr migmkipHO Ta 20 MKI/KT
BHYTPIIIHHOBEHHO €KCITO3MIIisl Oyiia MOPIBHSAHHOIO y CaMIliB Ta CaMOK.
NOAEL ans BMN 111 cranosuB nmonazg 200 MKT/KT TIpH 11/111 BBEICHH1
ta moHaz 20 MKr/Kr ripu B/B BBeAeHHI. [licns BBenerns 200 MKI/Kr /11
Cmax ctamoBmiaa 51150 or/ma, a AUCo+t — 1610675 xBenr/mi. ITicas
BBeneHHd 20 MKI/Kr B/B Cmax ctanoBuia 209000 mr/mi, a AUCot —
2889199 xBemr/mi.

2) TOKCUYHICTh Y pasi
MOBTOPHUX BBEICHD

Ilinomne 0ocniodcenns mocnusocmi zacmocysannsi BMN 111 na 7-
Oennux wypax (0ocaiodcents BMNI11-11-053)

MeToro 1IbOTr0 JAOCIHIHKEHHS OyJI0 MPOBEACHHS MOMEPEIHbOI OLIHKA
MEPEHOCHMOCTI Ta JOUUIBHOCTI HIOJCHHOTO IiAMKIPHOTO BBEICHHS
90 MKI/KI/IeHb BOCOPHUTHIY 7-I€HHHM IIypaM Tepel I0YaTKOM
TPUBAJIOIO TOKCHUKOJIOIIYHOIO JOCHI/DKEHHS Ha CTaTeBOHE3PLIMX
mypax (nocuimkenas BMN111-11-052).

CaM11iB 1 caMOK 7-I€HHUX IIYypiB PO3MOAUTMIN HA 2 TPYIH 1 BBOAUIN
iM HOCIif JliKapchKoro 3aco0y a6o 90 MKI/KT BOCOPUTHAY IIJISXOM II/III
in'exuii 1 pa3 Ha 700y mpoTsaroM 21 1nHs, moYrHAKOYU 3 7-r10 A0 28-T0
TS icist HapopkeHHs (PND).

BucHoBok: Bocoputug y 1031 90 MKr/kr/no0y nobpe nepeHocuscs 7-
JNEHHUMU IIypaMH MPH HIOJCHHOMY IiJIIKIPHOMY BBEJCHHI MPOTATOM
3 TwxkHiB. Bynu BusBIeHI AesiKi BIIMIHHOCTI B JOBXKHHI XBOCTa, IO
CBITYUTH MPO MOMIJIMBUM (papMaKoJIOTTYHUNA €(PEeKT Mpu TaKOMY piBHI
no3u. B pesynbTati et piBeHsb 1031 OyB 0OpaHuil sSIK BUCOKa /1032 JJIs
JOCIIPKEHHS TOKCUYHOCTI IPU MIOBTOPHOMY BBEJIEHHI 3a CTaHJapTaMu
GLP Ha craTeBOHE3pIIUX LIypax.

28-0enne Oocniodcennss mokcuyHocmi ma moxcukoxkinemuku BMN
111 y pasi noemopnux niowxipnux ésedenv wypam Sprague Dawley 3
T-0ennum nepiodom eionosnenns (docniodxcenns BMNI11-11-029)

MeTtoro 1BOro JOCHIIKEHHS OYy/lI0 OIIHUTH TOKCHUYHICTh Ta
Bu3HauntH TK BOcOpHTHAY TpHM IIOJEHHOMY BBEICHHI IIypam
IUIAXOM T/l 1H €Ki T[poTAroM 28 1HIB, a TaKOX OI[IHUTH
00OpPOTHICTh, CTIMKICTE a00 BIATEPMIHYBAaHHS TPOSIBY OYyIb-SKHUX
eeKTiB micis 7-1€HHOro Mepioy BiJTHOBICHHS.

Y 1mpoMy AOCHIIKEHHI BUKOPHCTOBYBAJIM CaMIIB 1 CaMOK IIypiB.
TBapuH po3noAUIMIM Ha 8 TPyI 1 IPOTIAroM 28 AHIB BBOJWIM iM abo
HOCIM JTiKapchKkoro 3acoOy, abo Bocoputun y mo3ax 50, 150 a6o
500 MKT/KT y BUTJISI/I1 OTHOPA30BOI I1/1IT 1H €KIIii.

BucHoBOK: TOB'SI3aHI 3 BOCOPUTHUIIOM pe3yJbTaTH BKIOYaIu 1)
CHPUSHHS €HIO0XOHApaTbHOMY (DOPMYBAHHIO KICTOK, IO MPHU3BENIO 10
0o3HaK 3 OOKy ckenera, sKi BiJloOpakaqu cepHO3HUN HaaAMIpHUIN
dapMakonoriyHui eeKT, Ta 2) HAsABHICTh 3arajlbHUX aHTHUTII [0
BOCOPUTHY, SKi OYEBHJHO HE MM TOKCHKOJIOTIYHOTO 3HAYCHHS.




Jlesiki ricTonoriyHi AaHi 37aBaaucs OUTBII CEPHO3HUMHU Y CaMIIiB, HIXK
y camoK. lle MOXHa MOSCHUTU OUIBLIOID 3arajibHOI0 EKCIO3UIIEI Y
caMmIliB TOpPIBHSHO 13 camMKkamu. Pesymbratu Oynm  3arajiom
000pPOTHHMHM, 32 BHUHSATKOM 3MEHILICHHS PYXJIMBOCTI 3aJHIX KIHIIIBOK,
HAOpsKYy HW)KHBOI YACTUHHU JIall Ta BIAMOBIIHUX MAaKpPOCKOMIYHUX i
MIKPOCKOMIYHUX O3HAaK Yy TBapuH, SKuUM BBogwin 500 MKr/Kr
Bocoputuay. B mpomy mocmimkenHi NOAEL Bocoputuay CTaHOBHB
150 MKI/KT, BUXOJSYH 31 CTIMKOCTI MAaKPOCKOIIIYHUX 1 MIKPOCKOIIIYHUX
pe3ysbTaTiB JIOCT/DKEHHST Tap3albHUX CYITO0iB, sKi OOMEXyBallu
BUKOPHUCTAHHS 3aHIX KIHIIBOK 1pH 1031 500 Mkr/kr. [Ipn moaeHHoMy
/0 BBEAEHHI BOCOPUTHAY IMIypaMm NpOTAroM 28 1HIB y J103i
150 mkr/kr cepente 3Ha4eHHS Cmax cranoBui10 73 333 nr/mut Ta AUCo+
— 3381317 nr*xe/mn y cammiB i 36 633 nr/mi ta 1 043417 nr*xs/mi
BiJIOBIHO — Y CAMOK.

26-muoicHese  00CNIONHCEHHS MOKCUYHOCMI MA MOKCUKOKIHEMUKU
BMN 111 y pa3i nosmopHux niowxipuux esedenv wyypam Sprague
Dawley 3 28-0ennum nepiooom 8ionosnenus (0ocnioxcenns BMNII1-
11-036)

MeToro 1BOro JOCHiDKEHHS Oyino OIIHUTH TOKCHYHICTH Ta
Bu3Hauutd TK BocopuTuay mnpu WIOACHHOMY T/  BBEACHHI
CTaTEBO3PLIUM IIypaM MPOTATOM IIOHaWMeHIIe 26 THXXKHIB, a TaKOX
OLIIHUTH OOOPOTHICTh, CTIMKICTH 200 BiATEpPMiHYBaHHS MPOSIBY Oy/b-
SKUX  eekTiB  michus  28-I€HHOr0  Mepiojy  BiJHOBJICHHS.
BukopuctoByBanu camiliB i camok mrypi. Ha moudaTky qocnipKeHHS
BIK IIypiB CTAHOBUB IIOHAWMeEHIIIE § MiCSIIB. TBapyUH PO3MOIUTHIA HA
8 Tpyn 1 BBOJWIN IM HOCIH JIIKapchbKoro 3aco0y K KOHTposib a0 BMN
111 y nozax 50, 150 a6o 500 MKr/Kr y BUMISAI /10 iH’€KIIii 10THS
npoTAroM 26 THXHIB (3aranoM 183 BBeICHHS).

BucnoBok: BBeneHHs BMN 111 mrypam nuisixoMm ILIOJEHHUX I/II
iH'ekwiit y nozax 50, 150 1 500 MKr/Kr mepeHocHocs HpOTIroM 26
tixHIB. [loB's13ani 3 BMN 111 pesynptaté BKItoyanu 1) cnpusHHS
eHJI0XOHApaTbHOMY (OPMYBAaHHIO KICTOK, IIIO MPU3BENO O O3HAaK 3
OOKy ckelnera, siKl BijoOpakainu HaAMIpHUN (apMakoJOTiyHUN e(exT,
2) 3MEHIIEHHs KUIBKOCTI CHEepMaTO30iliB Yy CaMIliB, SIKUM BBOIMIIHN
>150 Mkr/kr, Ta 3) HasgBHICTH 3arajdbHUX aHTUTLT 10 BMN 111, sxi
OUEBHUJHO HE Mald TOKCHUKOJOTIYHOTrO 3HadeHHs. Jleski KIiHIYHI
O3HAaK{ Ta BIJNOBIJHI MaKpOCKOMNIYHI Ta MIKPOCKOMIYHI Pe3ybTaTH
BUTTISAANN OUTbII CEepHO3HMMHU Y caMIliB, HDX y camok. Lle MokHa
MOSICHUTH OUIBIIIOI0 3arajbHOI0 €KCIIO3MINIEID y CaMIliB MOPIBHSIHO 13
caMkaMmM. BpaxoByroun CTiIMKICTh O3HAK 3 OOKY KICTOK 1 Cyrio0iB, sKi
3MIHWJIM XOJly TBapHH 1 MPU3BEIU 0 OOMEXKEHOr0 BHUKOPHUCTAHHS
3aqHIX KIHI[IBOK, a TaKoX HE3BOPOTHE 3MEHIIEHHS KUIbKOCTI
cnepmaro3oimie 'y cammiB npu >150 mxr/kr, NOAEL BMN 111
cTtaHoBUTHh 50 MKI/KT TIpH MIOJCHHOMY II/III BBEACHHI MPOTSATOM 26
THXKHIB.

26-muoicnese  0ocnioocenns moxcuunocmi BMN 111y euenaoi




RIOWIKIpHUX [H'€KYIll cmamesoHe3piiuM wypam 3 nooarvum 6-
MUNCHe8UM nepiodom 6ioHoseHHAM (Oocaioxcenns BMNI11-11-052)

MeTo1o 1pOro I0CHiKeHHs OyJI0 OLIHUTH TOKCHYHICTh 1 BUSHAYUTH
TK BocopuTuay Ha IMOCTHAaTaJbHUII PO3BUTOK LIYpiB, BKIIOYAIOUU
PO3BHTOK CKeJleTa 1 pPENpOAYKTUBHOI CHUCTEMH, MpPHU ILIOJCHHOMY
BBEJICHHI TIPOTATOM 26 TIKHIB, Bl paHHBOI cTauii A0 3puLIOCTI, 3
MONAJbIIUM O-THXKHEBUM TEPIOJIOM  BIJHOBJIICHHS I  OLIHKH
000poTHOCTI 200 TMI3HBOTO MPOSIBY OYIb-IKHUX TOKCUYHHX E(QEKTiB.
ypam BBoamiu BMN 111 3 7-ro mo 188-i1 meHb micisi HAPOIKEHHS
(MoJomi mopociii 0COOMHM), MICIIS YOTO CIiAyBaB O6-THXKHEBUU IMEPioj
BiTHOBJIEHHS. Kpim TOTO, BU3HAYAIU TOKCUKOKIHETHYHI]
xapaktepuctuku BMN 111.

TBapuH paHIOMHO pPO3NOAUIMIM HAa TPYOH IEPEXpecHOro
BUTOIOBYBAaHHS Ta JiKyBaHHs 14 nis Ha 4-i JeHb Micis HapOJKEHHS
(pp). TBapunm ocHOBHOI miArpynH, miarpyn BimHoBieHHs Ta TK
(BimiOpani mst 3a0opy kpoBi Ha 188-if neHb TMiCAS HApPOIKECHHS)
orpumyBaiii 1 pa3 Ha 100y HOCIi Jikapchkoro 3acody abo BMN 111 y
no3i 10, 30 2060 90 MKI/KT IIIIXOM II/III BBEAEHHS 3 7-r0 1o 188-#1 neHp
mics HapOJDKeHHS BKIIO4HO. TBapuuu 3 miarpynu TK, BimiOpani mis
3a00py KpoBi Ha 7-U JIeHb pp, OTPUMYBAIU JIIKYBaHHS TUTbKU Ha 7-i
nenb pp. Cammi ta camku 3 miarpynu C Ui OIIHKH PETPOAYKTUBHOTO
PO3BUTKY OTpUMYBaIH JIiKyBaHHs 1 pa3 Ha 100y 3 7-ro 1o 112-ro nus
pPp BKJIIOYHO, @ MOTIM HE OTPUMYBAJIM JIIKYBAaHHS MPOTATOM MEPioay
CIHapIOBaHHS J10 ayTOIICI].

BucHoBok: 1nikyBaHHs crareBoHe3pumnx mrypiB 3 PND 7 mo 188
[UIAXOM IMIOJIeHHUX T/mI iH'ekmiit y no3i 10, 30 abo 90 Mkr/kr/mody
MIPU3BEJO 10 J0303aJIEKHOT0 30UIbIIEHHS YpaKeHb KICTOK, 3HUKEHHS
MiHepai3allii Ta UIIBHOCTI KiCTOK, a TAKOXK 3HMKEHHS 610MeXaHIYHUX
BJIACTUBOCTEH, IO BIMOBIIAI0 O3HAKaM IN VIVO y BUIJISII 3HUKECHHS
(byHKLIT KIHIIBOK 1 CYrJI00iB Ta aHOMaJIbHOTO BUTJISAY CYIJIO0IB uepes
HaOpsIK 1 3MIMIEHHS CYIJIOOOBUX TIOBepXxOoHb. LI 3MiHM He
crioctepiranucs iN ViVO MijJ 9ac paHHbOTO PO3BUTKY, MPH 30LIBIICHHI
pocty (IOBXKHMHaA BIJ TIMEHI J0 KyIOpHUKa Ta JOBXKHHA XBOCTa),
3HMKEHHI MIHEepaJIbHOI IIIJIBHOCTI KICTOK/piBHS MiHepaii3amii KicTOK
(BMD/BMC), a kiiHiuHI O3HaKH, MOB'A3aHI 3 HAaAMIPHHUM POCTOM
KICTOK, 3/1€01IBIIIOTO HE 3'SBIISITUCS O JOCSTHEHHS IypaMu Mepioay
CTaTEeBOIrO JI03pIBaHHS Ta JAOPOCIOro BIKY (MpuOin3HO 8—15 THIKHIB).
VY nocmijpkeHHi Oyj0 BHSBIEHO CTaTeBl BIAMIHHOCTI y YacTOTi Ta
TSKKOCT1 BIUIMBY Ha CKEJIET, 1110, HMOBIPHO, OyJI0 MOB'SI3aHO 3 BUIIUM
piBHEM eKcro3uuii BocopuTHay Yy camuiB. He Oyrno BusBIEHO
OUYEBU/IHOTO BIUIMBY Ha TOBEIIHKOBHA a00 CTaTeBUH PO3BHTOK
CTaTEBOHE3PLIMX IIYpPiB, MOB'I3aHOTO 3 JIKYBAHHSM BOCOPUTHJIOM.

NOAEL ps craTeBOHE3pUIMX IIypiB, sIKI OTPUMYBAJIU JIIKYBaHHS
npoTsirom 26 TWxHIB, Oyno Bu3HaueHO sK 10 MKr/kr/moly uepes
HU3bKY MOUIMPEHICTh Ta TSHKKICTh PE3yJbTaTIB MPHU LIbOMY PIBHI J03H.
Ileit piBenp BianoBigae Cmax 680 nr/mu i AUCo+ 22 842 nr*xs/miu y




camiiB Ta cepeHii Cmax 527 nir/mi 1 AUCo+ 10 133 nr*xs/mn y camok
Ha 188-i1 1eHp miciIst HApOHKCHHS.

28-0enne oocniddcennss mokcuyHocmi ma moxcukoxkinemuku BMN
111 y pa3zi nosmopuux niowKipHux 66edeHb Masnam YuHoMon2yc 3 7-
OeHHUM nepiodom 6ioHoeneHHs (Oocnioxcennss BMN111-11-019)

Meroro 1BOro JOCHIIKEHHS OylI0 OIIHMTH TOKCHYHICTh Ta
BuzHauntu TK Bocoputuay mpu HIOJ€HHOMY BBEACHHI NUISIXOM II/II
1H’€KIN MaBIaM ITUHOMOJITYC MPOTATOM 28 IHIB, a TaKOX OILIHUTH
00OpOTHICTB, CTIHKICTh a00 BIATEPMIHYBaHHS TPOSIBY OYyIb-SIKHX
eeKTIB Mics 7-IEHHOTO TIepioay BiTHOBJICHHS.

Bik caMIliB Ta caMOK MaBIl ITMHOMOJITYC, IKi paHillle He OTPUMYBAIN
JIKyBaHHS, HA MOMEHT IIOYaTKY JOCHIDKEHHS CTaHOBUB 2—3 PpOKHU.
TBapuH po3noaimwim Ha 4 TPyNU Ta BBOJWIM IM HAaciil JIKapcbKOTO
3aco0y sK KOHTpoib abo Bocoputua (20, 90 a6o 300 wMKr/kr).
Trapuaam BBOaMIM Tpernapar 1 pas Ha A00y muIsIXOM I/mI iH €Kil
npotsaroM 28 [HIB, micias 4oro 3 TBapuHW/CTarh B rpymax 1 i 4
nepeiiy B 7-1eHHAN TIepio]] BiTHOBJICHHS.

BucHOBOK: BBeleHHS BOCOPUTHAY MaBIaM IMHOMOITyC 1o0pe
MEPEHOCUIIOCS Y BUIUIAAI 28 MIOAeHHUX 1/1I iH'ekmiid y mo3ax 20, 90 i
300 mxr/kr. EdexTtu, mo's3aHi 3 BOCOPUTHIOM, OylIM OYIKYBaHUMHU 1
oomexyBamucs: 1) tumuacoum  migBumenHsm  UCC,  sike
croctepirajgocs TUIBKA y TBapuH, skuM BBogwin 300 MKr/Kr
BOCOPUTHULY, 2) CTUMYJIALIIEI0 €HI0XOHIPAIBLHOTO (hOPMYyBaHHS KiCTOK
y BCIX TBapHH, SIKi OTPUMYBAJIN BOCOPUTH, 1 3) HASBHICTIO 3arajlbHUX
AQHTHUTLUI 10 BOCOPUTHUY B OJHIET CAMKHU 31 3HM)KEHOIO €KCIO3UIII€0. Y
CaMIliB CHOCTepirajaucs OUIbII BHPAKEHI TICTOJIOTIYHI €QEeKTH B
CTETHOBIN KICTI, HXK y CaMOK, ILII0 Y3rOJDKYyBajocs 3 OUIbII BUCOKOIO
eKCMO3ULI€ y caMiiB. O3HaKu B POCTOBHX IUIACTHHAX B IPYAMHI Ta
CTETHOBIN KICTIl BIJINOBIAAIM MEXaHI3MYy Jii BOCOPUTHAY 1 YACTKOBO
3HUKJIM 70 KiHIS (ha3u BIJHOBIEHHS; TOMY IIi CIOCTEPEKEHHS HE
BBaXKaJIMCA HECTpUATAUBUAMU. L{i ricTonoriyni 3MiHu Oyiu MOB'sI3aHi 3
Ha/JIMIPHOIO (hapMaKOJIOTIYHOIO aKTUBHICTIO BOCOPUTHUIY Yy 3/10POBHX
TBapHH, K1 OTPUMYBAJIM BUCOKI JO3M BOCOPUTHAY. SK 1 OUiKyBasocs,
piBai u{I'M® ta CTX-II migBummaucs y BIAMNOBII, HAa BBEICHHS
BocopuTHay. 3MiHu piBHIB ANP He crioctepiranucs.

TokcuuHocTi Juia oprasiB-mimeHeil BusiineHo He Oyno, 1 NOAEL y
IbOMY JIOCHIKEeHH1 cTaHOBMB 300 MKI/KI OpHU IIOACHHOMY II/II
BBEJICHHI TPOTATOM 28 AHIB, 1m0 BiAmoBigano Cmax 132 071 mr/mm i
AUCoe00m 11646607 nr*xe/mn y cammiB Ta cepeqHid  Cmax
144 357 nr/mn 1 AUCo-600m 10 673021 nr*xs/mi y camMoK.

26-muoicHese  00CNIONHCEHHSI MOKCUYHOCMI MA MOKCUKOKIHEMUKU
BMN 111 y pasi nosmoprux 66edersb niOWKIipHO MABnam YuHoOMOA2YC 3
28-0ennum nepiooom 6ionosnenns (Oocuioscenns BMN111-11-035)

MeTtoo 1BOrO  JOCHIKEHHS OYyJl0 OIIHUTH TOKCHYHICTH Ta
Bu3Hauutd TK BocoputHay Yy CTaT€BOHE3PUIMX/BIKY CTaTEBOTO
JIO3pIBaHHS MaBN LIMHOMOJITYC NPHU IIOJEHHOMY BBEJIEHHI MPOTATOM




26 TWXKHIB, 3 TONAILIIMM 28-JICHHUM I€pIOAOM BIJHOBJICHHS JIS
OIIIHKK OOOPOTHOTO XapakTepy abo MI3HBOTO TMPOSIBY OYIb-IKUX
TOKCHYHHX edeKTiB. Lle mocmikeHHs] MPOBOIWIOCS Ha MaBMaxX BIKOM
2-3 pOKiB, SIKI € CTaTeBO HE3PUIMMH 1 HE JOCATIN CEPEIHBOIO BIKY
3aKPUTTS POCTOBHX IUIACTUHOK, 1[0 CTAHOBUTH 57 MICAIIIB JIJISI CAMIIIB i
63 Micami s caMOK. TBapuH po3MOAUIMIN Ha 4 TPyNH 1 BBOAWIN iM
HOCI JiKapcbkoro 3aco0y abo Bocoputun y no3i 20, 90 abo
300 mkr/kr 1 pa3 Ha 700y NPOTATOM 26 THIKHIB IIJISTXOM I1/III 1H'€KITii.

BucHOBOK: 1I0JIeHHE MiIIKIpHE BBEAECHHS BOCOPUTHAY B a03ax 20,
90 a6o 300 MKr/kr/meHp mpoTAToM 26 THIKHIB J0OpE MEPEHOCHUIIOCS
MaBnamMu IuHOMOJAryc. Edekrtu, moB'si3aHi 3  BOCOPHUTHIOM,
00MeXyBalluCsl TUMH, 1110 CTOCYBAIIUCS POCTY CKeJleTa Ta MOJANIbIINX
¢ynkuioHanpHuX 3MiH. KiiHiuHO 3Hauymni eheKkTr y camMIiBOUYEBUIHO
Oynu HaACIIIKOM BIAMIHHOCTAECH B €KCHO3MINI, OI[IHEHUMH 3a
IHIUBITyaTbHUME 3HAYCHHIMH Cmax Ha 85-U JIeHb; IS 3QJICKHICTh HE
Oyma od4eBHAHOIO y onHiei camku. He3HauHe MiABUIIECHHS
peakToreHHoCcTi B Micli iH'ekmii Oyno TmOB'sI3aHe 31 IIOJCHHUM
BBEJICHHSIM BOCOPUTHAY 1, HMOBIpHO, Oylo TOB'S3aHE 3 IMYHHOIO
peakIiero Ha JOCTIDKYBaHHM IpemapaT a0o0 TOCHIIIOBAJIOCS HEHO.
Uepe3 cCTiMiKui KITIHIYHUKA BIUIMB HA KICTKM Ta CyrJioou, 1o
cnoctepiraBcs y TBapuH, siki orpumyBain 300 mkr/kr, NOAEL npu
[IOJICHHOMY TPHUBAJIOMY BBEJCHHI MaBIlaM IIMHOMOJITYC CTaHOBUB
90 Mkr/kr/no0y, mo BiamoBigamo Cmax 10 984 nr/mm ta AUCo-600m
523 098 nr*xs/mi1 Ha 176-11 neHb.

44-muoicnese  00CNIONCEHHA MOKCUYHOCMI MA MOKCUKOKIHeMUKU
BMN 111 y pazi noemopnux 68ederv niciisi WoOeHHO20 RIOWKIPHO2O
66€0EHHS MABNAM YUHOMOA2YC 3 | 3-mudtcHesum nepio0om 8i0HOGIeHH s
(0ocnioacennss BMN111-11-043)

MeTtor0 1BOro AOCHIIKEHHS OyJa0 OLIHUTH TokcHuHicTh Ta TK
BOCOPUTHUAY TpH ILIOJCHHOMY II/II BBEJEHHI MaBIaM LIMHOMOJITYC
MpOTITroM MIoHaiiMeHIe 44 TWXKHIB, @ TAaKOX OI[IHUTH OOOPOTHICTH,
CTIMKICTh 200 BiATEPMIHYBaHHS MpPOSBY OyIb-IKUX e(eKTiB micast 13-
THUXHEBOTO NEP10Jly BiIHOBJIECHHS.

Bik camiiB Ta camMOK MaBN IIMHOMOJTYC Ha MOMEHT IMOYaTKy
JOCTIPKEHHS cTaHOBUB 4—5 pokiB. TBapuH paHIOMHO pO3NOJILIHIN Ha
4 rpynu Ta mporaroMm 44 TIKHIB IIOAHS BBOAMIU iM HOCIH
JKapchKoro 3acoby abo Bocoputua y mo3i 25, 75 abo 250 MKr/kr
[IJISXOM II/II 16’ €KIIii.

BucnoBok: BBenmenus 25, 50 abo 250 Mkr/kr Bocoputuay 1 pa3 Ha
no0y mwisxoMm n/m iH'ekmii mpoTsrom 44 THXKHIB TIEPEHOCHIIOCS
MaBramu 1uHoMonryc. Edektu, moB's3aHI 3  BOCOPUTHIOM,
0oOMEXyBaJIUCS OUYIKYBaHMMHU (DapMakoJIOriyHUMH e(eKkTaMu Ha picT
KICTOK 1 3aKpUTTSI POCTOBHUX 30H, a Takox miaBumieHHsM YCC
HEBJIOB31 ICJIsI BBEJIEHHS J03U. BpaxoByroun CTiliki pe3yabTaTu
JIOCIIIJDKEHHS KICTOK 1 CYIJIOOiB, sIKI TPHU3BEIH JI0 OOMEXEHOTO
¢GyHKIIOHYBaHHS cTeroH 1 aHomManbHOi (opmu kictok, NOAEL




BOCOPHUTHY MPHU IIOJCHHOMY BBEJCHHI MPOTIroM 44 THXKHIB MaBIam
IIMHOMOJITYC CTAaHOBHB 25 MKI/KI/100y, 110 BiamnoBinae cepentii Cmax
1170 nir/mut HanpuKiHL Qa3u BBEICHHS.

3) TeHOTOKCHYHICTD:
in vitro

JlocitipKeHHS! TeHOTOKCHYHOCTI BOCOPUTHTY HE ITPOBOIMIHCE.

in Vivo (BKJItOYar04u
J0JIATKOBY OIIIHKY 3
TOKCUKOKIHETUKH )

4) KaHLIepOTeHHICTb:

JlocnmipKeHHsT  KaHLEPOTeHHOCTI BOCOPUTHAY HE TMPOBOIMIIHCS.
OniHka pHU3MKY KaHIEPOI'€HHOCTI BOCOPUTHIY Oyia IpoBeAEHa 3
ypaxyBanHsMm kepiBHunrBa ICH Sla «HeoOXigHICTh MpOBEIEHHS
JIOBrOCTPOKOBUX JIOCIIIIKEHb KaHI[EPOT'€HHOCTI JIIKapChKHUX 3ac001B Ha
rpuszyHax» musixoMm (1) posrimsimy mexaHismy naii Bocoputuuy; (2)
OLIHKM JITepaTypd MIOJ0 MOTEHLIHHOIO BIUIMBY BOCOPUTHUIY Ha
YTBOpEHHS, pict abo MeracrazyBanHA nyxumH; (3) OLIHKH
JOKJIIHIYHUX TOKCHUKOJIOTTYHHUX JOCHIKEHb BOCOPUTUIY LIOJ0 O3HAK
KIiTHHHOT mpoumidepanii; Ta (4) BpaxyBaHHS TE€HOTOKCHYHOTO
HOTEHI[ia]ly BOCOPUTHULY.

BukopucTOBYIOUM MmiIXiJg HAa OCHOBI BaromMoCTi JIOKa3iB, MU
BU3HAYMIIH, 110 IIPOBE/ICHHS CTaHJApTHUX JOCIIIKEHb
KaHIEPOTEHHOCTI Ha TPHU3yHaX 3 BOCOPUTUAOM HAaBPSA YH HAJACTh
JOJIATKOBI KIIIHIYHO 3HAUyIIl JaHi mogo Oe3mexu, ki O 103BOIUIN
nepeadaYnTH NOTEHIIIMHNN KaHIEPOTeHHUI PU3UK BOCOPHUTHUIY, KPiM
TOTO, 110 B3K€ BiJOMO Mpo aHTaroHizm nuisixy FGFR3.

*IcHye wMaso TpAMUX JaHUX TPO BIUIMB BOCOPUTHAY abo
HaTpiitypernuynoro nentuay tuny C (CNP) Ha xanueporenes. HasBHi
naHi cBiguath, mo CNP (a oTxe, 1 BocOpUTH) € cI1aOKUM 1HT101TOpOM
kanneporenesy (Vesely 2006; Vesely 2016; Zenitani 2016).

*Bocopurtun € antaronicrom nuisixy FGFR3, Tomy BiH € edekTHBHUM
3acoboM mikyBaHHs naiieHTiB 3 ACH, OCKiTbKM BOHH MalOTh MYTaIlil0
FGFR3 3 mnpunbannsm ¢ynkuii. Otxke, BBEIEHHS BOCOPUTHY,
HMOBIpDHO, BIUIMBAa€ Ha  KAHLEPOTEHHICTh MIIAXOM  IPSIMOIo
iHrioyBanns peuentopa FGFR3. Tomy BBeneHHS BOCOPUTHIY,
HMOBIpHO, 1HTIOY€E PiCT PAKOBUX KIIITHH.

*TpuBasii TOKCHKOJIOTIYHI JOCHIJDKEHHS BOCOPUTHAY Ha IIypax
(bmicsyni BMN111-11-036, BMN111-11-052) Tta  MmaBmax
nuHOMONryc (6-micsiuHe Ha ctaTeBoHe3piux TBapuHax BMN111-11-
035; 10-micsune Ha pgopociaux TBapuHax BMNI111-11-043) =e
BUSIBUIIN MEPEKOHINBUX JTOKa3iB npoiidepaTuBHHUX,
NPEHEOIIACTUYHNX ab0 HEOIJIACTUYHUX ypakeHb 3a JaHUMHU
riCTOMATOJIOT .

*3a 5 pokiB HasSBHUX KITIHIYHUX JaHUX HE OTPHUMAHO OKa3iB, IO
BOCOPHUTH]I € KQaHIIEPOTCHHUM.

*Uepe3 He3IaTHICTh 3/0POBHX TBapUH IEPEHOCUTH TpHUBaJe
BBEJICHHS BOCOPHTHIY TECTYBaHHS KAaHIEPOT€HHOCTI Ha THITOBHX
MOJIENIIX TPU3YHIB HaBpsJ YU € JOUUIBHUM a00 pesleBaHTHUM ISt




namiesTis 3 ACH.

3 orisiy Ha BaromicTh JOKa3iB, HE OYIKYETHCS, 110 BOCOPUTH] €
kaHneporeHHUM. Kanneporennuii noreniian oci CNP/FGFR3 0ys
PETENbHO TOCTiIKeHUM, 1 HEMa€E MEePeKOHJIMBUX IiJICTaB BBAXATH, 1110
BOCOPUTH]I € KaHIleporeHHnM. Hacrpasi, HasBHI 10Ka3u CBiAYaTh PO
MpoTHIIeKHE, a came mpo Te, mo CNP Ta mos's3aHi 3 HUM NENTHAM
MOKYTh MaTH MOTEHIia) 1HTi0yBaTH PicT AEAKUX TUMIB MyxynH. Kpim
TOT0, BOCOPUTHJ HaBpsAl 4u Oyne A00pe MEepeHOCUTHUCS MPOTIrOM
TPUBAJIOTO MEPiOAy 4Yacy 3A0OPOBUMH TBapuHamu. binbie Toro, i
pe3ynbTaTH, UMOBIPHO, HE OyAyTh 3HAYyImUMHU 1 marieHTis 3 ACH.
ToMy cTaHgapTHI JOCHIIKEHHS KaHIIEPOTEHHOCTI Ha TPU3YHAX ¥
MePEHOCHMUX J103aX HE HAJaayTh OJAATKOBOI 1HGOpMAIIIT I OI[IHKH
PU3MKY KaHIEPOTCHHOCTI, € HEIOIUILHUMU Ta HE MalOTh HAYKOBOTO
oOrpynTyBaHHs. Haii0i1bI KIIIHIYHO 3HAYYIIUM MiIXOJ0M JI0 OLIIHKHU
MOTEHIIIMHOTO KAHIEPOTCHHOIO0 PHU3WKY BOCOPUTHUAY IS JIFOJUHH,
BKJIIOUAIOYH TIOTEHIIHH] PU3HKH, 1110 MOXKYTh OYTH CHEIU(PIYHUMHU IS
naieHTiB. 3 ACH, € perenpHUN KIIHIYHUA MOHITOPUHT Ta
micsipeecTpalliiHe CIOCTEPEKEHHS 3a MallleHTaMH, SIKIi OTPUMYIOTh
BOCOPUTHJI TPOTSATOM TpUBAJIOr0 dacy. Ha chOromHimHii JcHB
(5 pokiB 3acTOCyBaHHS) HEMa€E JIOKa3iB TOTO, 110 BOCOPUTH/I ITiIBHUIIYE
PH3UK KaHIIEPOTeHE3Y Y NAIli€HTIB.

JIOBrOCTPOKOBI JIOCITI JKCHHS

KOPOTKOCTPOKOBI TOCIIPKCHHS
a00 TOCTiHKEHHS CePeaHbOT
TPUBAJIOCTI

JIOAATKOB1 JOCHTIIKEHHS

5) PenponykTuBHa
TOKCHUYHICTh Ta TOKCHYHUIT
BILTHB HAa PO3BHTOK IIOTOMCTBA:

BILJIUB Ha PEPTUIIBHICTS 1
paHHIl eMOpioHaNbHUI
PO3BHUTOK

Jocniooxcenna enaugy BMN 111, 8gedenoco winaxom niOwKipHoi
iH'exyii, na epmunvricms ma panHill eMOPIOHATLHULL PO3BUMOK OO
imnaanmayii wypie (0Oocaiosxcenns BMN111-14-060)

MeTtoro 1pOro JOCHIKEHHS Oyn0 OLIHUTH TOKCHMYHicTh Ta TK
BOCOPUTH]TY TIPH BBEJCHHI CaMIISIM 1 CAaMKaM IIyPiB IO CIIBXKUTTS, i1
Yyac CHaplooBaHHSA Ta IMIUIaHTauii 3amiigHeHoro emoOpioHa. Lle
JIOCHIJDKeHHS Oylio po3poOjeHo i OWiHKKM cTagii A Ta B
penpoayktuBHoro mporecy 3a ICH S5(R3) Ta BusiBneHHS
MOTEHI[IHHOTO  BIUIMBY  BOCOPUTHIY HA  €CTPAJbHUH  IIHKI,
nepeMillleHHs B MAaTKOBUX TpyOax, IMIUIAHTAIl0 Ta PO3BUTOK
MpeIMIIAaHTAIlIHHAX eMOpIOHIB Y CaMOK, a TaKOX JUIsl BUSIBIICHHS
(YHKLIOHATBHOTO  BIUIMBY Ha  (EpTWIbHICTh Ta  CEKCyallbHY
aKTHUBHICTh CaMIliB, SKUH He OyB BHUSBIEHHUI MpPH TICTOJOTIYHOMY
JOCTIJDKEHHI Yy TOKCHUKOJIOTIYHMX JIOCTIKEHHAX 3 IOBTOPHUM
BBEJICHHSIM JIO3H.

Bix cammiB Ta camok mypiB SD cranoBuB 71 genp (camii) abo
66 mHiB (caMKM) HA MOMEHT MpHOYTTS 10 JOCHITHUIBKOTO IIEHTpA.




TBapun OyJi0 paHIIOMHO PO3MOAUICHO Ha 4 Tpynu JikyBaHHSA. CaMIsaM
BBOJIMJIM HOCIH JIIKQPCBKOTO 3aco0y B SIKOCTI KOHTPOJIO abo
Bocoputua 1 pa3 Ha n00y, moumHarouu 3a 28 MHIB JI0 CITIBXKHUTTS,
IPOTSITOM YChOTO TMEPiOAY CIIBKHUTTS JIO JHS Tepel] eBTaHa3i€lo,
3araiom 50-52 BBeIEHHS KOHTPOJIHHOTO PO3YHMHY a00 BOCOPHUTHIY.
CaMKid OTpUMYBQJIM HOCIH JIIKapChKOTO 3aco0y SK KOHTPOJL abo
BocopuTtua 1 pa3 Ha n00y, moumHarouu 3a 15 OHIB IO CIIBXKHUTTS,
IPOTSTOM YChOI'O IEPIOAy CIIBXKHUTTS 10 7-ro mus BaritHocti (I'I).
Skmo crnaproBaHHA He OYJIO MiATBEP/PKEHO A0 KIiHIS 22-ACHHOTO
Mepiofy CIIBXHTTS, OCTaHHIN JeHb CHIBXHUTTS mo3HaudaBcs sk 1'/10.
TBapuHam 000X craTell HOCIH JIKapChKOTo 3aco0y abo BOCOPUTHI
BBOJJIM IUIAXOM IT/IT 1H €Ki,

BucHoBok: monmenHe mimmkipae BBeaeHHs 90, 270  abo
540 MKr/Kr/IeHb BOCOPUTHUIY MEPEHOCHIIOCS CaMISIMH IMypiB MpH
BBEJICHHI /10 i mpoTsroM chaproBanHs (50-52 BBeneHb 3araiom), a
CaMKaMH IIypiB IPU BBEJICHHI MPOTATOM JBOX THXKHIB JI0 CIIAPIOBAHHS
1 Ha MOYaTKy BariTHOCTi. BrumB Ha camiiB Ta CaMOK, TOB'S3aHUH 3
dapmakonoriyHUMH  epeKTaMu  BOCOPUTHIY Ha pICT  KICTOK,
CriocTepiraBcs MpH BCiX PIBHSAX JIO3YBaHHS 1 BBAXKABCSI HECTIPUSATIIMBUM
npu no3ax > 270 mxr/kr. B pesymbrati NOAEL TOkKcHuHOCTI ISt
marepi Ta O0aTbKa y mypiB craHoBuB 90 MKI/KT/IE€Hb, IO BiAMOBIIAJIO
Cmax 13,6 ur/mn ta AUCot 411 xB*Hr/mn y camiiB Ha 50-if geHb Ta
Cmax 8,46 ar/mMn ta AUCot 628 xB*ur/mit y camok Ha ['J] 7. Ilpu mo3i
540 MKr/kr cmoocrtepiranocsi He3HayHe 30UIbIIEHHS 4Yacy [0
CIapIOBaHHS, 3MEHILIEHHS KUIBKOCTI CIEPMAaTo30i[iB Ta 3HUKECHHS
MacH CiM’STHUX MIXYpIIiB, aJie 11e He BBaXKAJIOCS HECTIPUATIUBUM Yepes
BIJICYTHICTp BIUIMBY Ha 1HAekc ¢eptunbHocTi. NOAEL g
PENpPOAYKTUBHOT TOKCHMYHOCTI y IIypiB cTaHOBHB 540 MKI/KT, IO
BimoBigano Cmax 86,1 Hr/mir i AUCot 4510 y cammiB Ha 50-i 1eHb Ta
Cmax 45,0 ur/min 1 AUCo-t 3280 xB*Hr/mn y camok Ha I'J1 7.

€MOpIOTOKCUYHICTh

Hocnioocennusn enaugy BMN 111, esedenozo winsixom niowKipHoi
in'exyii, Ha embOpio-hemanvHuli po36UMOK WYPIE (00CHIONHCEHHS
BMN111-14-061)

Meroro 1OTO JOCIHIKEHHS OyJno OLIHUTH TOKCHYHICTE Ta TK
BOCOPUTHUAY IPHU BBEICHHI BariTHUM CaMKaM IIypiB Ta OLIHUTH Oy/b-
KUl BIUIMB Ha PO3BUTOK eMOpiOHa Ta IJIoja BiJ IMIUIaHTaLii 10
3akpuTTs TBepAoro migHeOiHHsA. Lle mocmimkeHHs Oyrno po3poOieHo
mns ominku  cramii C Ta D penpoayKTHBHOTO TMpoIecy 3a
knacudikamiero ICH S5(R3).

Camku mypiB SD Oynu paHIOMHO PO3MOJIEHI Ha YOTUPH TPYIU.
CaMmku OTpUMYBaJIM HOCIH JIIKAPCHKOTO 3ac00y B SKOCTI KOHTPOJIIO 200
Bocoputuz (90, 270, 540 mkr/kr) 1 pa3 Ha 100y, nounnarouu 3 ['J] 6 o
I'J] 17 B ocHoBHOMY nocuimxkenHi ta 3 I'Jl 6 mo I'/] 18 B mocmimxeHH1
TK. KonTponbauii npenapat abo BOCOPUTH] BBOJAWIM IIJISXOM II/II
1H’ €K1l

BucnoBok: miomenne mimmkipae BBeneHns 0, 90, 270 a6o




540 mxr/kr/menp 3 I'J[ 6 mo 17 BariTHUM caMKaMm IIypiB He
CHOPUYMHUIO TOKCHYHOTO BIUIMBY Ha MaTip ab0 pPO3BUTOK ILIOJA.
NOAEL BocopuTHay, 1110 Ma€ TOKCHYHUI BIUIMB HA MaTip Ta eMOpio-
deranbHUN PO3BUTOK, CTaHOBHTH 540 MKI/KI/IEHb, IO BiAMOBiAAE
Cmax 64,5 ur/mu Ta AUC(0-t) 3950 xB*Hr/™m1.

Jlocniodicenns Ha Kpoasax 3 eusHawenus oianazony 003 BMN 111, wo
BNIUBAIOMY HA eMOPio-(hemanbHull po36UMOK, NPU 66€0CHHI WIAXOM
niowkipnol in’exyii’ (0ocnioscenns BMN111-14-055)

MeToro 11bOro JAOCIHIHKEHHS OyI0 MPOBEACHHS MONEPEIHbOI OLIHKA
BIUIMBY BBeneHoro mimmkipao BMN 111 na BariTHicTh Ta emOpio-
deranpamii po3BuTOK. Lle mocnimpkeHHs 0yao0 po3poOaeHO s OLIHKH
eraniB C-D penpoayktuBHOTO TIpolecy 3a kimacudikamiero ICH
S5(R3).

CaMkaMm BBOAMIIM HOCIH JIIKAPCHKOTO 3ac00Y B SKOCTI KOHTPOJIBHOTO
po3uuHy abo BocoputHn (45, 135, 240 mxr/kr) 1 pa3 Ha 100y,
nounHatouu 3 I'J1 7 mo I'J] 19 B ocHoBHOMY nocinimxensi Ta 3 I'J[ 7 mo
']l 20 B mocmimkeHHI TOKCUKOKiHEeTHKH. Hocii Jikapchkoro 3aco0y
a00 BOCOPHTHI BBOJMWJIM IUISIXOM IT/II 1H’ €KITIT.

BucHoBok: Bocoputuj 3aranoM Jo0pe NEpeHOCUBCS BariTHUMU
caMKaMu KpouiB y 1031 g0 240 wkr/kr/mo0y. Kuminiuni edextu
00MEXyBaJIMCS O3HAKAMHU M'SIKUX a00 PiAKMX BUIOPOKHEHb. BrumB Ha
pO3BUTOK emOpioHa Ta mmiIoAa OyB THUNOBUM JUIsl €(EKTiB, IO
CIIOCTEPITalOThCSl MPH  TOKCHYHOCTI JJII  Marepi, M0 TiIJArae
nojajibllii oOwiHIi B Ol MacmrTaOHOMY jpociifkeHHi. Jlo3za
240 Mkr/kT Oyiia oOpaHa Ui OIIHKH B 3aKIIOYHOMY JIOCIIKCHHI
emMOpio-eranbHOi TOKCHMuYHOCTI 3a craHgapramu GLP Ha xpomsax
(BMN111-14-081).

Hocnioocennsn na xponsx enauey BMN 111 na embpio-pemanvruil
PO36UMOK NPpU 86€0CHHI WIAXOM NIOWKIPHOT iH'€kyii (0ocnioxiceHHs
BMN111-14-081)

MeTtor0 1pOro JOCHIKEHHS Oylno OIIHUTH TokcuyHIicTh 1 TK
BOCOPUTHUY Y BariTHUX CaMOK KpOJIiB Ta BILJIMB Ha eMOpio-(peTanbHui
PO3BHUTOK TIICJISI €KCHO3WIlli Marepl 3 MOMEHTY IMILIAHTAIli [0
3akpuTTs TBepAoro migaHeOiHHsA. Lle mocmimkeHHs Oyrno po3poOieHo
Jutst oliHKM etarniB C—D penpoyKTUBHOTO MpoIiecy 3a Kiacudikalieo
ICH S5(R3).

CaMkaM BBOJWIM HOCIH JIKapChKOro 3aco0y sK KOHTPOJbHUI
npenapat abo BocoputHx (45, 135, 240 wmxr/kr) 1 pa3 Ha 100y,
nounHarouu 3 ['J] 7 mo I'JI 19 B ocHOBHOMY nociikenHi Ta 3 I'/] 7 mo
I'JI 20 B gmocmimkeHHI TOKCHUKOKiHEeTHKH. Hociit mikapcpkoro 3aco0y
a00 BOCOPHUTH/I BBOAMIIN HUISXOM MIJIIKIPHOT 1H’ €KIIII.

BucHoBok: moneHHe miamkipHe BBeaeHHs 45, 135 abo
240 MKT/KT/IeHb ~ BOCOPUTHAY JOOpe TEepeHOCHIIOCS  BariTHUMH
caMKaMM KpoOJIiB Npu BBeAEHHI 3 7-ro mo 19-it nens BaritHocTi. He
OyJ0 BUSBIIEHO BIUIMBY Ha BariTHICTh a00 pO3BUTOK eMOpioHa 1 IJI0/a.
B pesynprati Oymo Bcranomieno, mo NOAEL, mo cnpuumnnse




TOKCHYHICTh JUIsI Marepi Ta TOKCHYHICTh A eMOpio-(heTaabHOro
PO3BHUTKY y KpojiB ctaHOBUTH 240 mkr/kr/menb. lle BianmoBizae Cmax
379 wr/mn ta AUCpt 58 000 xB*Hr/mn y wmarepi Ha 19 nenb
BariTHOCTI.

MpeHaTajabHa 1 MOCTHATAIbHA
TOKCUYHICTH

Hocniooicenus Ha wypax MOKCUYHO20 6NIAUBY HA PO3BUMOK md
NepUHAMANbHOI/NOCMHAMANLHOT  PenpOOYKMUBHOI  MOKCUYHOCHI,
BKIIOYAIOYU NOCMHAMANILHY OYIHKY NO0B8Ee0IiHKU/QYHKYIOHY8AHHA NpU
niowkipnomy eésedenni BMN 111 (0ocnioxcennss BMN111-18-103)

MeTto10 1BOro JOCHIIKEHHS OyJ0 OLIHUTH BIUIMB BOCOPUTHAY Ha
PO3BHUTOK IMOTOMCTBa (BiA eTamy eMOpio-(heTaJlbHOTO PO3BUTKY 0
CTaTeBOI 3PLIOCTI) CaMOK IypiB, SKMM BBOIWJIHU Iperapar MmOIHS Bil
nepiofy IMIUTaHTalii A0 BiAydeHHs moroMmcTBa. Lle mocmimkeHHS
Oyno po3pobieno s ouinku ctaaii C—F penpoaykTUBHOTO mporecy
srigno 3 ICH S5(R3), xoua kecapiB po3THH i OOCTEKEHHS IUIOAIB Y
bOMY JOCTII>)KEHH] HE TIPOBOUIHCS.

Camkam mrypiB mokonminHs FO BBomgmmu Bocoputun (90, 270,
540 mxr/kr) Ta/ab0 KOHTPOJIBHI TMpenapatd IUIIXOM ITAMKIPHOT
in’ekmii 1 pa3 Ha g00y 3 6-ro mus BaritHOcTi (I'J] 6) mo 20-ro mHs
micist nosoriB. [lotomcTBy mokoninHag F1 He BBoauIu Ge3nocepeHbo
JOCHIJKYBaHUH TperapaT Ta/abo KOHTPOJBHI Ipermapard, aje BOHHU
MOTJM  3a3HaTW  BIUIMBY  MiJ  4Yac  BariTHOCTI  Marepi
(BHYTpIIIHbOYTPOOHUH BIUIMB) a00 dYepe3 MaTepHUHCHKE MOJOKO TMij
yac JlaKTamii.

BucHOBOK: mo/ieHHe MiIIKIpHE BBEJICHHS BOCOPHUTHUIY B J03ax 90,
270 1 540 MKr/kr noOpe MepeHOCHSIOCS BariTHUMM Ta JIAKTYIOUUMHU
caMKaMu 11ypiB npu BBeneHH1 3 I'J] 6 (immnanTamis) no 20-ro AHs
nepiony Jnakrtanii (BimmyueHHs). He Oyno BHSBIEHO BIUIMBY Ha
IpeHaTtajibHy ab0 TMOCTHATalbHY >KUTTE3JATHICTH ab0 PO3BUTOK
MOTOMCTBA, HAPOXKEHOTO Ta BUTOJYBAHOTO CAMKaMHU, SIKi OTPUMYBaJIH
BocopuTHA. Hu3bKi piBHI BOCOPUTHAY OYyiIM BUSBIEHI B MOJIOLI CaMOK,
AKi OTpUMYBajdM TMpenapar, M0 CBIJYUTH MPO  MOKIUBUI
MOCTHATAIBHUI BIUTUB Ha ToKOMiHHS F1, 0cO0MMBO pu BUIKX 032X,
Xo4a mpemnapar OyB BUSBIECHUH JHIE B OJHOTO JUTHHYATH, SIKE HE
BUTOZIOBYBajiocss mepen 3abopom mmasmu  kpoBi. NOAEL, o
CIOPUYMHSE TOKCUYHMU BIUIMB HA MaTip Ta Mpe- 1 MOCTHATaIbHUMN
PO3BUTOK Yy ImIypiB cTaHOBUB 540 MKr/Kr/mo0y, IO BiAMOBiIaIO
niama3oHy KOHIeHTpamii B minasmi Big 16,0 mo 42,3 Hr/mia uepes
30 XBWJIMH TTICJIS BBEJICHHS JI03M Ha 14-i1 TeHb Nepioay JIAaKTaIlii.

JOCTIKEHHS, TIPU TKUX
nperapaT YBOJIUThCS
MMOTOMCTBY (HECTATEBO3PLINUM
TBapUHAM) Ta/a00 OLIHIOETHCS
BlytazieHa aist

JlocnmipKeHHsT BOCOPUTHIY Ha CTAaT€BOHE3PUIMX IIypax 1 MaBmax
UHOMOJTYC ONHCaHI B MYyHKTI «TOKCHYHICTh y pa3l MOBTOPHUX
BBEJICHb»

6) MicIieBa IEPEHOCUMICTh

MiciieBa MNEpPEeHOCHMICTh OLIHIOBAaJacs B paMKax JOCHIJKEHb
TOKCUYHOCTI TpU MOBTOPHOMY BBeldeHHI. OKpemi I0CHiIKEHHS
MICIIEBOi IEPEHOCUMOCTI BOCOPUTHY HE MTPOBOIMIHCS.




7) 10IaTKOBI TOCITIIKCHHS
TOKCUYHOCTI:

Jlo1aTKoB1 AOCTIHKEHHS TOKCUYHOCTI BOCOPUTHIY HE TIPOBOIUIHCE.

AQHTUTCHHICTH (YTBOPEHHS
AHTHUTLN)

IMYHOTOKCHUYHICTh

OCJIHKEHHS MEXaHI3MIB i1

Cepist mocmimKeHb iN VItro miarBepauia MOJIEKYIIPHUN MEXaHi3M il
Bocoputuay: 1) Bocoputun 3B'si3yerbest 3 NPR-B 1 NPR-C, ane ne
3B's13yeThess 3 NPR-A; 2) 3B'sI3yBaHHS BOCOPUTHIY MPU3BOAMIO IO
YTBOPEHHS  BHYTpIlIHBOKIITHHHOTO UIM® 1  mpurHideHHs
onocepenkoBanoro FGF miasumenus pochopumoBanns MAPK. byna
MiATBEP/KCHA AKTUBHICTh Y XOHJPOIMTAX POCTOBOI IUIACTUHKH
monuau 3 mytaniero FGFR3, mo npusBoauts 10 npuadanus GyHKITI.

JKapChKa 3aJICKHICTh

TOKCUYHICTHh META00ITIB

TOKCUYHICTH JOMIIIOK

1HIIIE

5. BucHoBKY 111010
JIOKJIIHIYHOI'O BUBUYEHHS

dapmakosoriuHa aKTUBHICTH BOCOPHTHAY Oyja BH3HA4YCHA SIK
noniona go CNP. B wminomy, dapmakoguHamiunuii npodiias Ta
npodinb 0e3neKkn BOCOPUTUIY MOB'sI3aH1 3 aKTUBHICTIO BOCOPUTHY Ha
curnanizaiito NPR-B y 30H1 pocTy KicTOK Ta cCyAuHHINA cucTtemi. Sk i
CNP, BocOpUTH]I CTIPHSIB €HJI0XOHIPATEHOMY (DOPMYBAHHIO KICTOK Ta
3MIHIOBAB CYJJUHHUN TOHYC.

Axonzapornaziss (ACH) € HalimommpeHimown ¢GOpMOI HH3BKOTO
POCTY, sIKa YacTO KJIHIYHO IMPOSBISETHCA HEMPONOPLIHHUM POCTOM,
10 BUSIBJISIETHCS Y BUTJISIL IOBTOTO BY3bKOTO TYIIy0a Ta YKOPOYEHHS
NPOKCUMAJIbHOI YacTHMHM pyK 1 Hir. HenmpomopuiiiHuii HU3bKUH 3picT
NPU3BOANUTH /10 (YHKIIOHAIBbHUX OOMEXKEHb, 110 BIUIMBAE Ha
MOBCSKIEHHY isSUIbHICTh, @ aHOMAJbHHUN PICT KICTOK MOB'I3aHUN 3
YHCJICHHUMH MEIWYHUMH YCKJIaTHEHHSMH, SKi CIPUYHHSIOTH 3HAYHY
3aXBOPIOBAHICTb. Y NOKITIHIYHHUX JOCIIDKEHHSIX HAa MUIIAUYUX MOJAEISIX
ACH BocopuTu TPOJEMOHCTPYBAB JI0303JIEKHE TOJOBXKECHHS
MPOKCUMATbHUX YaCTUH TMEPEIHIX 1 3aJHIX KiHIIBOK Ta BiJIHOBJICHHS
IHIIMX KOMIIOHEHTIB (¢eHotuny wmuimeil. KpiMm Toro, y 3mopoBux
MUILEH, IIypiB 1 MaBI BOCOPUTHJ IPOJEMOHCTPYBAB [0303aJIEKHE
3017bIICHHS JOBXMHU MPOKCHUMaJbHUX KICTOK 1 XxBocTa. Ilpu
NPUIIMHEHH]I JIIKYBaHHS BOCOPUTHJIOM OYJIO BIIMIYEHO NPUIMHMHEHHS
BIUIMBY Ha picT ckeneta. Lli edexktu Ha picT cmocrepiraiucs mpu
N03aX, 3HAYHO HWXKYUX 32 Ti, L0 CHPUYMHSUIM KOPOTKOYACHI
CUMITOMATUYHI ePeKTH 3 OOKY cepleBO-CYAMHHOI CUCTEMH Yy MaBIl.
JlokniHiuHa (apMakOKiHETUYHA XapaKTepUCTHKA IoKaszaja, L0 Ipu
MIJIIKIPHOMY  BBEJEHHI BOCOPUTHJ IIBHJIKO abcopOyerbes 1
BUBOJIUTHCS, 3 TEPi0JIOM HaIiBBUBEIACHHS t/2 MeHIIe 20 XBUINH Micis
MEepIIOr0 BBEAEHHS IMypaM 1 MaBmaMm, SKUA 30UIbIIYETHCS MICHS
MOBTOPHOTO BBEJeHHA. Po3paxoBaHi 3a 03010 KoedilieHTH Oe3neku
(orpumani y 3m0poBHX TBapuH), KouuBamucs Bix 0,1x y




JIOBFOCTPOKOBHX JTOCIIKCHHSAX IIOJACHHOTO BBEICHHS (TPUBATICTIO
26 TixHIB 2060 OubIIe) 10 9,5X y KOPOTKOCTPOKOBHX JOCIIIKEHHSIIX
mofeHHoro BBeneHHs (28 auiB). Lli koedimieHTn Oe3neku 3aiexarhb
BiJl pe3yJIbTaTiB TOKCUKOJIOTTYHUX JOCIIKEHb Ha 3J0POBUX TBApUHAX,
y SIKUX BHSBHJIM HaaMipHi (hapMakoyoriyHi e(eKTH, 0 BIUIMBAIOTh
rOJIOBHUM YMHOM Ha Pi3HI acrekTH MopdoJIoTii Ta pO3BUTKY KiCTOK; y
JOKTIHIYHUX JOCIIDKEHHIX HE OyJI0 BUSBICHO HEIUILOBUX €(EeKTiB. 3
OTJISITy Ha TSOKKICTh Ta HE3aJI0BOJICHI MEAMYHI MOTPEOM MAIliEHTIB 3
ACH, rpyHTOBHI (apMakoJoriddi ePeKTd B JOKITIHIYHHX MOJEINSIX,
KOPOTKOYAaCHY  €KCIIO3WIlif0  0e3  HAaKOMWYeHHS Ta  JI00pe
OXapaKTepH30BaHI Ta TMOB'SI3aHI 3 (HApPMaKOJIOTIEI0 pe3yabTaTh
TOKCHKOJIOTTYHHMX JTOCIIJKEHb, JOKJIIHIYHA IporpaMa MmiATpuMala Ta
Hajanma iHQopMario Uil KIIHIYHOI PO3POOKH BOCOPHTHIY Ta
HOIATPUMYE PEECTpAIil0 BOCOPUTHIY JUIsl JIKYBaHHS aXOHAPOILIa3ii
(ACP) y narieHriB, y sSkux emni(i3u He 3aKpUTI.

3asgBHUK (BIACHUK PEECTPALIITHOTO Docusignedby:
TIOCBITYEHHS) [—d‘?% Do -
€JCKTPOHHUM MIJIUC s o
(miamuc)

Ayse Demirtas, JlupekTop 3 MKHAPOJHHUX PEryJISTOPHUX MUTAaHb
(ILLB.)
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