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Annex 29

to Procedure for Expert Evaluation of
Registration Materials for Medicinal

Products Submitted for State

Registration (Re-registration), as well as

for Expert Evaluation of Materials Introducing
Amendments to the Registration Materials
During the Validity Period of Marketing
Authorization

(paragraph 4 of Section IV)

REPORT ON PRE-CLINICAL STUDIES

1. Name of the
Medicinal Product
(Marketing
Authorization No.,
if any):

AVIGAN (Favipiravir) 200 mg tablets

1) type of the
medicinal  product
registered or to be
registered

Medicinal product with complete dossier (stand-alone dossier)

2) performed studies

X yes [Ino

if no, provide reasons

2. Pharmacology:

Favipiravir is a pyrazine carboxamide derivative with activity against RNA
viruses. Favipiravir is converted to the ribofuranosyltriphosphate derivative
by host enzymes and selectively inhibits the influenza viral RNA-dependent
RNA polymerase

Its chemical name is 6-Fluoro-3-hydroxypyrazine-2-carboxamide. Its
molecular formula is CsH4FN30; and its molecular weight is 157.10.

Chemical structure:

The chemical name of Favipiravir is 6-Fluoro-3-hydroxypyrazine-2-
carboxamide. Its molecular formula is CsH4sFN30; and its molecular weight
15 157.10.

The chemical structure is:

1) Primary
pharmacodynamics

Type of Study
In vitro anti- | Activity against
influenza virus | Types A, B and C
activity influenza virus
laboratory strains

Test System
Type A (HINI), type A
(H2N2), type A (H3N2)
and type B influenza virus

Dosing regimen
in vitro

Type C influenza virus in vitro




Activity against | Type A (HINI1), type A | invitro

various influenza | (H3N2) influenza virus

virus strains

Therapeutic effect in mouse infection models

Therapeutic effect in | A/Victoria/3/75 (H3N2) Oral administration

infectious models | BALB/c Mouse (4 times daily for 5 days)

with influenza virus A | A/Osaka/5/70 (H3N2) Oral administration

(H3N2) and A | BALB/c Mouse (Twice daily for 5 days)

(H5N1) A/Duck/MN/1525/81 Oral administration
(H5NT1) (Twice daily for 5 days)
BALB/¢c Mouse
A/Duck/MN/1525/81 Oral administration
(H5N1D) (4 times daily for 5 days)
BALB/c Mouse

Inhibitory  activities | A/Osaka/5/70 (H3N2) Oral administration

on growth of virus | BALB/c Mouse (Twice daily for 5 days)

within the lung in the
infectious model

Therapeutic effect in experimental mou

se infection model

Therapeutic effect in | A/Vietnam/UT3040/2004 | Oral administration
infectious model with | (H5N1) (Twice daily for 5 days
high virulent avian | BALB/c Mousc or 7 days)
influenza virus
Effects of start timing | A/New Caledonia/20/99 | Oral administration
of treatment on | (HINI), A/NWS/33 | (4 times daily for 5 days)
therapeutic effect (HIND), Start of administration at
B/Sichuan/379/99 1, 24, 36, 48, 60 and 72
BALB/c Mouse hours after the infection
A/Duck/MN/1525/81 Oral administration
(FH5NT) (4 times daily for 5 days)
BALB/c Mouse Start of administration 1,
24,36, 48, 60, 72, 84, 96
and 120 hours after the
infection
Effects of divided | A/Osaka/5/70 (H3N2) Oral administration
administration on | BALB/c Mouse (1, 2, 3, 6 times daily for
therapeutic effect 5 days)
Combination effect
In vitro combination | A/PR/8/34 (HINI1) in vitro
effect
In Vivo combination | A/INWS/33 (HIN1) Oral administration
effect (infectious | BALB/c Mouse (Twice daily for 5 days
mouse model) A/Victoria/3/75 (H3N2) | Oral administration
BALB/c Mouse (Twice daily for 7 days)
A/Duck/MN/1525/81 Oral administration
(H5N1) BALB/¢c Mouse (Twice daily for 7 days)
Selection of resistant | A/PR/8/34 (HIN1) in vitro
viruses (30th Passage)
Mechanism of Action
Effect of nucleic acid | A/PR/8/34 (HINI1) in vitro
on antiviral activity
Identification of | MDCK cells in vitro
intracellular Mass spectrometry
metabolites
Effect on influenza | Influenza virus | in vitro
virus RNA | A/PR/8/34 (HIN1) RNA
polymerase polymerase
Effects on Human- | Human-derived RNA | invitro
derived DNA and | polymerase II
RNA Polymerase
Human-derived DNA | invitro
polymerase a, B, ¥
Effect on IMPDH MDCK cell-derived | in vitro

IMPDH




Inhibition effect of | MDCK cells, A549 cells, | in vitro
DNA and RNA | K-562 cells
synthesis of cultured
cells

Growth-inhibitory MDCK cells, A549 cells, | in vitro
action on cultured | K-562 cells

cells
Other Pharmacology
Anti-influenza virus | A/PR/8/34 (HINI) in vitro
activity of metabolite
Ml
Efficacy assessment | A/Vietnam/UT3040/2004 | Oral administration
in a cynomolgus | (H5N1) (Once  daily, under
monkey infection | Cynomolgus monkey anesthesia for 6 days)

model prepared with
highly-pathogenic
avian influenza virus

Primary pharmacodynamic studies included evaluation of antiviral activity
of favipiravir against clinical isolates of various types of influenza virus,
including strains resistant to existing anti-influenza agents and highly
pathogenic avian influenza virus, in in vitro and in in vivo mouse infection
models. In addition, the in vitro antiviral activity and efficacy in a mouse
infection model of favipiravir in combination with oseltamivir were
evaluated, as well as the efficacy of favipiravir in immunodeficient animals
and when the first dose was delayed. The antiviral activity of favipiravir
against influenza virus strains isolated from the patients before and after
administration of favipiravir was measured in phase III clinical studies.
Emergence of resistant virus was evaluated by examining the possible
change in susceptibility of influenza virus after long-term passages in the
presence of favipiravir. In order to elucidate the mechanism of action,
generation of favipiravir ribosyl triphosphate (favipiravir RTP) within cells
and the effect of favipiravir RTP on influenza virus RNA polymerase (RNA-
dependent RNA polymerase) were examined. Furthermore, the effects on
human DNA and RNA polymerases (DNA-dependent RNA polymerase) and
the effects on DNA and RNA synthesis and cell proliferation in cultured cells
were investigated to assess the selectivity of the mechanism of action.

In Vitro Anti-Influenza Virus Activity

Favipiravir showed a wide range of antiviral activity against types A, B, and
C influenza viruses, with ECsp values of 0.014 to 0.55 pg/mL.

The ECso values of favipiravir against seasonal influenza virus types
A (HIN1), A (H3N2), and B, which included strains registant to adamantane
(amantadine and rimantadine), oseltamivir, and zanamivir, were 0.03 to
0.79 pg/mL, 0.07 to 0.94 pg/mL, and 0.09 to 0.83 pg/mL, respectively. The
ECso values of favipiravir against the new 2009 type A (HINI), type
A (H2N2), swine type A (HINI1), swine type A (HIN2), swine type A
(H4N2), and highly pathogenic type A (HSN1) and type A (H7N2) influenza
viruses were 0.06 to 3.53 pg/mL. The influenza virus strains mentioned
above included many strains registrant to adamantane, oseltamivir, or
zanamivir, and favipiravir showed ECso values of 0.09 to 0.47 ug/mL against
4 strains that were resistant against all of adamantane, oseltamivir, and
zanamivir. In the measurement of antiviral activity of favipiravir against
influenza virus strains isolated from the patients before and after




administration of favipiravir in phase III clinical studies, the ECso range
against 332 strains of influenza virus isolated from the patients before
administration of favipiravir was 0.045 to 3.8 pg/mL. None of the influenza
virus strains showed markedly decreased susceptibility compared to
pretreatment with favipiravir. These results demonstrate an antiviral activity
of favipiravir against a broad range of influenza virus types, with no cross
resistance with strains resistant to existing anti-influenza agents.

Mechanism of Action

The anti-influenza virus activity of favipiravir was reduced by the addition
of purine nucleic acids, suggesting that favipiravir exerts its antiviral effect
as a nucleic acid analogue. By mass spectrometry of intracellular
metabolites, a metabolite identified as favipiravir RTP was detected, together
with putative metabolites, favipiravir ribosyl monophosphate (favipiravir
RMP) and favipiravir ribosyl diphosphate (favipiravir RDP). When the
inhibitory activity against RNA polymerase was examined using
incorportaion of [**P] uridine 5’-triphosphate (UTP) and [**P] guanosine 5°-
triphosphate (GTP) into influenza virus RNA polymerase as indicators, the
ICso values of favipiravir RTP were 12.6 and 0.341 pmol/L, respectively,
suggesting that favipiravir RTP is the metabolite directly related to the
antiviral activity. On the other hand, the ICso value of favipiravir RTP against
human RNA polymerase II was 905 pmol/L, and > 50% inhibition of human
DNA polymerases o, B, and y were not observed even at 1000 pmol/L. DNA
synthesis and RNA synthesis in cultured cells were not inhibited by
favipiravir by = 50% at 500 pg/mL (3180 pmol/L).

These results indicate that favipiravir is metabolized to favipiravir RTP
within cells and selectively inhibits RNA polymerase, which is involved in
influenza virus replication.
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Therapeutic Effects in Mouse Infection Models

Oral adminstration of favipiravir at 30 mg/kg/day for 5 days was effective in
the treatment of mice infected with influenza virus A/Victoria/3/75 (H3N2)
and A/Osaka/5/70 (H3N2). In the mice infected with A/Osaka/5/70 (H3N2),
the dose of favipiravir for 90% inhibition of viral proliferation in the lung
was 16 mg/kg/day. In mice infected with A/Duck/MN/1525/81 (H5N1),
favipiravir was effective at 30 mg/kg/day for 5 days, whereas oseltamivir
phosphate did not show a therapeutic effect after 5-day treatment at
20 mg/kg/day (2-fold of the dose equivalent to clinical exposure). In the
study using a mouse model infected with A/Vietnam/UT3040/2004 (H5N1),
which assumed highly pathogenic avian influenza, favipiravir orally
administered at 30 to 60 mg/kg/day for 5 days was effective, and the effect
became even higher following 7-day treatment; on the other hand,
oseltamivir phosphate 20 mg/kg/day did not show a clear therapeutic effect
even when the treatment was extended from 5 to 7 days. Furthermore, in the
mice infected with A/New Caledonia/20/99 (HIN1), A/NWS/33 (HIN1), or
B/Sichuan/379/99, favipiravir 300 mg/kg/day was effective even when the
first dose was delayed to 60 or 72 hours after infection, and in the mice
infected with A/Duck/MN/1525/81 (H5N1), favipiravir was effective even
when the first dose was delayed to 120 hours after infection.

In the A/Aichi/2/68 (H3N2) infection model using immunodeficient mice,
which tend to show more severe symptoms due to decreased immune
functions, favipiravir orally administered at 30 mg/kg/day for 14 days was
effective, whereas oseltamivir phosphate orally administered at
20 mg/kg/day for 14 days was not.




Oral adminstration of favipiravir at 30 mg/kg/day was effective in all studies,
including infection studies with A/Victoria/3/75 (H3N2), A/Osaka/5/70
(H3N2), A/Duck/MN/1525/81 (H5N1), and A/Vietnam/UT3040/2004
(H5N1) and an infection study with A/Aichi/2/68 (H3N2) using
immunodeficient mice. In the study to examine the relationship between
dosing interval and therapeutic effect, the effect of divided daily doses on the
therapeutic effect was assessed in A/Osaka/5/70 (H3N2) infection model.
Compared to once-daily dose, thrice-daily doses and above of favipiravir
effectively inhibit viral proliferation in the lung.

Furthermore, in the assessment of the relationship between the therapeutic
effect of favipiravir and the favipiravir RTP concentrations in the lung in the
mouse infection model with A/Osaka/5/70 (H3N2), the therapeutic effect of
favipiravir was well correlated with the duration when the favipiravir RTP
concentration in the lung was 0.4 pmol/kg or above (T > 0.4 pmol/kg) and
Cumin of the favipiravir RTP concentration in the lung: for > 90% survival of
the infected mice, T > 0.4 pmol/kg needed to be at least 50%, and for > 90%
inhibition of the viral load during the early phase of infection, Cmin needed
to be approximately > 0.3 pmol/kg. These necessary conditions for the
favipiravir RTP concentration in the mouse lung are considered to be a useful
indicator for the efficacy in clinical studies.

Combined Effect

Favipiravir, in combination with oseltamivir carboxylate, showed a
synergistic antiviral activity against influenza virus A/PR/8/34 (HIN1) in
vitro. In vivo studies using mouse infection models with A/NWS/33 (HIN1),
A/Victoria/3/75 (H3N2), and  A/Duck/MN/1525/81 (HSN1) also
demonstrated superior therapeutic effects of favipiravir in combination with
oseltamivir phosphate compared to the treatment with favipiravir alone.

Selection of Resistant Viruses

The susceptibility of influenza virus A/PR/8/34 (HIN1) hardly decreased at
the 30th passage in the presence of favipiravir. No decrease in susceptibility
was observed in the studies using A/Yokohama/UT2017/2003 (H3N2) and
A/Duck/MN/1525/81 (H5N1), suggesting that resistant influenza virus
against favipiravir is unlikely to be selected by serial passages.

2) secondary
pharmacodynamics

Type of Study Test System Do'sing
regimen

Effect on proliferation of human myeloid | Bone marrow CD34 | invitro

hematopoietic progenitor cells positive cells

Effect on mitochondria of human liver cancer-derived | HepG2 cells in vitro

HepG2 cells

Effect on various receptor binding (AR, CCKi, CCKz, | Animal- or human- | in vitro

D1, Dz, D3, ERa, ERP, Hi and Hz, M, NTi, opiate | derived receptors,

receptor, PR, PR-B, 5-HTi, 5-HTz, 5-HT3, 5-HTs, 5- | enzymes —

HTsa, serotonin transporter, thyroid hormone receptor, in vitro

VIP1, CYP19, steroid 5a reductase)

: ; i - No.
Pharmacodynamics | Species | Dosing Additive per Noteworthy
Evaluated Strain | regimen concentration Geoun Findings




Effect on Bone invitro | 0.0128-1000 pg/mL 3 Myeloproliferative
proliferation of marrow (Cultured for 7 days inhibition
human myeloid CD34 in erythroblastic cell (ICsoValue,
hematopoietic positive differentiation pg/mL)
progenitor cells cells medium, cultured for
10 days in Results in below
granulocyte/monocyte table
lineage cell
differentiated
medium)
Cell species Favipiravir | Zidovudine | Ribavirin
Burst-forming unit-erythroid (BFU-E) 539 0.0814 0.599
Colony-forming unit-Granulocyte/monocyte
(CFU-GM) 170 2.87 0.745

Secondary pharmacodynamic studies included evaluation of the effect on
proliferation of human bone marrow hematopoietic progenitor cells, the
effect on mitochondria of human liver cancer HepG2 cells, and the effect on
binding to various receptors. In addition, the effects of MI, the major
metabolite, on the cardiovascular system (the effects on blood pressure, heart
rate, and ECG in dogs and the effect on the hERG current) were investigated.

Secondary pharmacodynamic studies included evaluation of the effect on
proliferation of human bone marrow hematopoietic progenitor cells, the
effect on mitochondria of human liver cancer HepG2 cells, and the effect on
binding to various receptors. The inhibitory effect of favipiravir on
proliferation of human bone marrow hematopoietic progenitor cells was
weaker than that of the control drugs (zidovudine and ribavirin), with ICso
values of 539 and 170 pug/mL, respectively, for burst-forming unit-erythroid
(BFU-E) and colony-forming unit-granulocyte/macrophage (CFU-GM).
Favipiravir did not show mitochondrial toxicity at doses up to 3000 pmol/L
(471 pg/mL). In the study for the effect on binding to various receptors,
favipiravir inhibited progesterone receptor PR-B at 1000 umol/L
(157 pg/mL); however, at the same concentration, there was no inhibition of
the ligand binding site common to progesterone receptor isoforms.

3) pharmacology of
safety
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Type of Study Dosing

Test System .
regimen

Effects on the central nervous system

- Impact on general status and| ICR Mouse Gavage
behavior of mice

Effects on the cardiovascular system

- Effects on blood pressure, heart rate,| Beagle Dogs Gavage
and electrocardiogram in dogs
- Effects on hERG current HEK293  cells | in vitro
(hERG
expression)

Effects on the respiratory system
- Effects on respiratory function in rats| SD Rats Gavage
Effects of metabolite M1 on the
cardiovascular system

- Effects of M1 on blood pressure,| Beagle Dogs Intravenous
heart rate, and electrocardiogram in administration
dogs
- Effect of M1 on hERG Current HEK?293  cells | in vitro
(hERG
expression)

Safety pharmacology studies (the effects on the central nervous,
cardiovascular, and respiratory systems) of favipiravir were conducted
before initiation of phase I clinical studies.

The safety pharmacology studies of favipiravir and the investigation of the
effect of M1 on the hERG current were conducted in compliance with
“Ministerial Ordinance on Good Laboratory Practice for Nonclinical Safety
Studies of Drugs” (Ordinance No. 21, March 26, 1997, Ministry of Health
and Welfare, Partial revision: Ordinance No. 114, June 13, 2008, Ministry of
Health, Labour and Welfare).

Safety pharmacology studies investigated the effects of favipiravir on the
central nervous system (the effects on general activity and behavior of mice),
cardiovascular system (the effects on blood pressure, heart rate, and ECG in
dogs and the effect on the hERG current), and respiratory system (the effects
on the respiratory system in rats). In addition, the effects of M1, the major
metabolite, on the cardiovascular system (the effects on blood pressure, heart
rate, and ECG in dogs and the effect on the hERG current) were investigated.
In the central nervous system, favipiravir had no effects on general activity
or behavior of mice at an oral dose of 500 mg/kg (Cmax: 338 pg/mL; at
2000 mg/kg, an inhibitory effect, such as decreased spontaneous activity,
relaxation of body position, and decreased grooming, was observed. In the
cardiovascular system, favipiravir slightly inhibited the hERG current
(8.1%) at 1000 pmol/L (157 pg/mL); however, in dogs orally dosed at
150 mg/kg (Cmax: 268 pg/mL), favipiravir had no effects on blood pressure,
heart rate, or ECG parameters (PR, QRS, QT, and QTc). In the respiratory
system, favipiravir had no effects on respiratory function (respiratory rate,
tidal volume, and minute volume) at oral doses up to 2000 mg/kg. M1 had
no effects on blood pressure, heart rate, or ECG parameters (PR, QRS, QT,
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and QTc) when administered intravenously to dogs at 30 mg/kg (plasma
concentration at the end of administration: 68.2 pg/mL) and did not affect
the hERG current at doses up to 500 pmol/L (86.6 pg/mL).

At the intended dosage of favipiravir (1200 mg as the initial dose on Day 1,
400 mg as the second dose on Day 1, and 400 mg per dose twice daily from
Days 2 through 5, oral dose), human plasma Cmax values of favipiravir and
M1 were 51.5 and 7.68 pg/mL, respectively (JP111 Study). Therefore, none
of the effects observed in the secondary pharmacodynamic studies and safety
studies conducted is considered to become a problem in clinical use of
favipiravir.

4) pharmacodynamic
interactions

No studies corresponding to pharmacodynamic drug interaction were
conducted.

3. Pharmacokinetics:

1) analytical
procedures and
reports on their
validation

A part of evaluation of PK was performed using the results of toxicokinetic
studies (GLP studies). Favipiravir in plasma was quantified by a validated
method using high performance liquid chromatography. In the distribution,
metabolism, and excretion studies, *C-favipiravir was also used, and the
radioactivity was measured by a liquid scintillation counter and
autoradiolumnography. As the mouse strains, BALB/c, which was used in
the pharmacology and toxicology studies, and ICR, which was used in the
safety pharmacology and toxicology studies, were selected. The strain of rats
was SD, which was used in the pharmacology and toxicology studies, but
Long-Evans, a colored rat strain, was also used for evaluation of tissue
distribution. Similarly to the safety pharmacology and toxicology studies,
beagle dogs and cynomolgus monkeys were used as the dog and monkey
species, respectively. Pharmacokinetic parameters were calculated by model-
independent analysis.

2) absorption

Favipiravir showed good oral absorption, with a bioavailability of 97.6%
following oral administration in mice and a urinary excretion rate of 83.06%
and 91.14%, respectively, in rats and moneys following oral administration
of '*C-favipiravir. In the studies of plasma and urinary metabolite profiles
following oral adminstration of '“C-favipiravir in rats and monkeys, the
major metabolite of favipiravir was identiried as M1, with smaller amounts
of other metabolites, including M2, a glucuronide conjugate of favipiravir,
and M3, a ribosylated form. In rats and monkeys, 0.5 hour after oral
administration of '*C-favipiravir, mainly favipiravir was detected in the
plasma (composition ratio: 92.85% and 53.16%, respectively), and mainly
M1 was detected in the urine (composition ratio: 43.03% to 95.35%). These
results demonstrate that favipiravir is metabolized to M1 and excreted in the
urine following oral adminstration.

Following oral administration in humans, most favipiravir was absorbed and
77.3% to 94.8% of the dose was excreted as M1 in urine (JP101 Study). As
a human plasma and urine metabolite other than M1, M2, which was
identified in rats and monkeys, was detected; there were no human-specific
metabolites.
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Favipiravir was not metabolized in human liver microsomes, but was
metabolized to M1 in human liver cytosol; the metabolism to M1 was
inhibited by an AO inhibitor. The metabolic activity to M1 was significantly
correlated with AO activity, indicating that favipiravir is metabolized to M1
mainly by AO. Furthermore, favipiravir inhibited AO activity in a
concentration- and time-dependent manner, showing MBI, which
irreversively inhibits AO.

PK of favipiravir in humans reflected PK in other animal species.

Sex Difference and Linearity of Pharmacokinetics of Favipiravir and
Effect of Repeated Administration

Following oral administration of favipiravir, there were no clear sex
differences in the plasma concentrations in rats, dogs, and monkeys. In mice,
favipiravir AUCo.24 in females was 1.5- to 2.0-fold higher than that in males,
and females showed lower production of M1 than males, with an AUC ratio
of M1 versus favipiravir (AUCm1/AUCr.705) of 30% to 56% of that in males,
indicating a sex difference. In the AO activity, there is no clear sex difference
in rats,'? and dogs have little AO activity,” whereas in mice, a higher AO
activity in males than in females has been reported.>* Therefore, the sex
difference in the plasma PK of favipiravir is considered to be attributable to
the difference in the AO activity and specific to mice.

In humans, the lack of clear sex differences in the AO activity has been
documented,’? and also in the clinical studies of favipiravir, there were no
sex differences in the plasma concentration-time profiles in clinical studies
of favipiravir (JP104 Study, JP107 Study, JP115 Study, US102 Study,
US103 Study).

Following oral administration of favipiravir, linear kinetics were observed in
plasma concentrations in mice (3 to 30mgkg) and rats (13 to
200 mg/kg/day). In dogs and monkeys, AUCq.24 of favipiravir increased over
the increase in doses at 100 mg/kg/day and above, indicating nonlinear
kinetics. There were no effects of repeated oral administration on plasma
concentrations in mice (32 mg/kg/day, 5 days), rats (13 to 200 mg/kg/day,
28 days), and dogs (10 to 100 mg/kg/day, 28 days). On the other hand, AUCo.-
24 of favipiravir in monkeys following repeated administration (100 to
300 mg/kg/day, 14 days) increased 4.4- to 6.1-fold compared to that on Day
1, indicating a change in PK following repeated administration. Such
nonlinear PK of favipiravir and the change following repeated administration
were both accompanied by decreased AUCmi/AUCr-705 and attributable to
decreased metabolic clearance of favipiravir.

Following single oral administration of favipiravir to humans, the AUC of
favipiravir was linear at 30 to 400 mg but nonlinear at 800 to 1600 mg, with
increased AUC over the increase in doses (JP101 Study). The calculated
AUCMI/AUCT.70s was 51.8% to 64.3% at 30 to 400 mg but decreased with
the increase in doses to 39.2% and 17.4%, respectively, at 800 and 1600 mg
(JP101 Study). Similarly to dogs and monkeys, the changes were attributable
to decreased metabolic clearance of favipiravir. PK of favipiravir changed
following repeated administration in humans: following repeated oral
administration of favipiravir 400 mg to humans 3 times daily for 7 days,
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AUC; increased approximately 5-fold compared to AUC following the first
dose, AUCM1/AUCrt.705 decreased to approximately 20% of that following
the first dose (JP103 Study). Favipiravir is metabolized to M1 mainly by AO
and excreted in urine. In addition, favipiravir inhibited AO activity in a
concentration- and time-dependent manner, showing MBI, which
irreversively inhibits AO. Therefore, the nonlinear kinetics at high doses
(> 800 mg) and changes in PK following repeated administration are
attributable to decreased metabolic clearance due to MBI of AO by
favipiravir. On the other hand, following administration at the intended
dosage, that is, 1200 mg as the initial dose and 400 mg as the second dose on
Day 1, followed by 400 mg twice daily from Days 2 through 5, plasma
favipiravir concentrations did not increase significantly, and almost constant
daily AUC (546 to 637 pg-hr/mL) could be achieved during the treatment
period (JP111 Study).

3) distribution

Distribution of Favipiravir in the Lung

Favipiravir is considered to be metabolized to favipiravir RTP, an active
form, within cells in tissues and exert its antiviral activity. Following oral
administration of “C-favipiravir, the radioactivity in the lung of rats and
monkeys rapidly reached the maximum concentration, followed by
elimination in parallel to the plasma radioactivity. The ratio of the maximum
radioactivity concentration in the lung versus plasma radioactivity
concentration in rats and monkeys was 0.50 and 0.51, respectively.
Following oral administration of favipiravir 20 mg/kg, the favipiravir RTP
concentrations in the lung of mice reached the maximum concentration of
0.683 pg/g (1.29 pmol/kg) 4 hours after dosing, and production of
favipiravir RTP in the lung, the presumed influenza virus infection site, was
confirmed. The ti of favipiravir RTP in the lung was 4.21 hours, indicating
slower elimination than favipiravir in plasma (ti2: 2.05 hours). When the
dosing interval is 12 hours, the accumulation rate estimated assuming one-
compartment model was 1.16, and thus, accumulation of favipiravir RTP was
unlikely. The above results show that favipiravir, which is rapidly distributed
in the lung following administration, is metabolized to favipiravir RTP and
remains in the lung longer than favipiravir in plasma; the results also show
that there is no accumulation of favipiravir.

Because production of favipiravir RTP was confirmed in human PBMC in
vitro, favipiravir RTP is inferred to be produced also in human body and exert
anti-influenza virus activity.

In mice used in the pharmacodynamic studies, in vitro serum protein binding
of favipiravir was low (approximately 10%), whereas serum protein binding
in humans was approximately 54%, indicating a species difference.

The above results suggest that, when extrapolating the efficacy of favipiravir
observed in model animals to humans, it is necessary to consider unbound
favipiravir concentrations in blood, distribution in respiratory tissues
including the lung, and metabolism to favipiravir RTP. Therefore, using a
model incorporating serum protein binding, distribution in the lung, and
metabolism to favipiravir RTP, the favipiravir RTP concentration in the lung
in humans at the intended dosage was estimated. According to the estimation,
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Cmin up to 48 hours after the first dose on Day 1 generally remained
0.3 umol/kg or above, and T > 0.4 umol/kg was also 50% or above (JP111
Study), satisfying the target values obtained from the PK/PD analysis based
on favipiravir RTP in the mouse lung. Therefore, adequate efficacy is
expected at the intended dosage.

4) metabolism

Pharmacokinetics in Hepatic and Renal Impairment

Following oral administration to rats and monkeys, most favipiravir was
metabolized to M1 and excreted in urine.

5) excretion

Consistently, in humans, renal excretion appears to contribute minimally to
the elimination of favipiravir from the body, and most elimination from the
body is considered to be explained by metabolism to M1 in the liver and
subsequent renal excretion of MI. Therefore, in the case of hepatic
impairment, AO activity in the liver would also decrease, resulting in a
possible increase in plasma favipiravir concentration. On the other hand, in
the case of renal impairment, plasma favipiravir concentration would be
hardly affected, but plasma M1 concentration would increase due to the delay
of M1 excretion from the kidney.

6) pharmacokinetic
interactions (pre-
clinical)

Favipiravir showed an inhibitory effect on CYP2C8 in vitro. Because the
ICso value of 477 umol/L (74.9 pg/mL) was 1.5-fold of the plasma
concentration at the intended dosage (Cmax following the first dose at
1200 mg: 51.5 pg/mL, JP111 Study), plasma concentrations of drugs that are
mainly metabolized by CYP2C8 may be increased when used concomitantly
with favipiravir. According to the FDA’s guidance on drug interaction
(draft),’ repaglinide, rosiglitazone, and paclitaxel are listed as substrate drugs
of CYP2C8. Of these, repaglinide and rosiglitazone are not approved in
Japan. Paclitaxel has a narrow safety margin, and the safety of concomitant
use with favipiravir has not been established. Therefore, concomitant use of
paclitaxel should be avoided. Favipiravir exhibits only weak inhibitory
effects on CYP1A2, 2C9, 2C19, 2D6, 2E1, or 3A4, and the inhibitory effect
of M1 on all isozymes was weak. On the other hand, favipiravir did not
induce human CYPs in vitro, and occurrence of a pharmacokinetic drug
interaction due to CYP induction is unlikely.

Because favipiravir shows MBI of AO, which is a major metabolizing
enzyme, its use with drugs that are mainly metabolized by AO is expected to
increase plasma concentrations of the drugs used concomitantly, Therefore,
drugs that are eliminated from the body through AO metabolism and have a
narrow safety margin should not be used concomitantly.

Possible effects of favipiravir on the metabolism of theophylline,
acetaminophen, and oseltamivir phosphate, which may be used with
favipiravir in clinical setting, were evaluated. Theophylline is primarily
metabolized by CYP1A2,° but favipiravir hardly inhibits CYP1A2 and,
therefore, is unlikely to affect the metabolism of theophylline. However,
allopurinol, an XO inhibitor, has been reported to increase the plasma
concentration of theophylline.” Because XO has been found to be involved
in a part of favipiravir metabolism, the effect on XO was evaluated in vitro
using 1-methylxanthine, the metabolite of theophylline, as an indicator.
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Favipiravir did not inhibit metabolism of 1-methylxanthine by XO, and thus
it is unlikely that coadministration of favipiravir with theophylline increases
the plasma concentration of theophylline. It should be noted that, in a clinical
pharmacology study of favipiravir in concomitant use with theophylline, the
plasma concentration of theophylline was not affected by favipiravir, but the
AUCq¢.12 of favipiravir increased 1.2- to 1.3-fold by concomitant
administration with theophylline (JP108 Study). A possible cause of the
increase is competitive inhibition of XO-mediated favipiravir metabolism by
1-methylxanthine, the metabolite of theophylline.

Acetaminophen is eliminated from the body mainly by glucuronidation and
sulfation metabolism.%*!” Favipiravir inhibited acetaminophen sulfation
metabolism irn vitro with an ICso value of 150 pmol/L (23.6 pg/mL), which
was 0.46-fold of the plasma concentration at the intended dosage (Cmax
following the first dose at 1200 mg: 51.5 pg/mL, JP111 Study). Because 30%
to 44% of acetaminophen is metabolized by sulfation,®%'° concomitant use
with favipiravir could increase the plasma concentration (AUC) of
acetaminophen up to 1.79-fold. Following oral administration of
acetaminophen 400 mg to humans, the maximum plasma concentration is
9.1 pg/mL; on the other hand, its toxic symptoms (hepatic impairment)
develop when the plasma concentration 4 hours after administration is
300 pg/mL or more, and the risk of developing toxic symptoms is considered
to be low when the concentration 4 hours postdose is 120 ug/mL or less.!!
Therefore, even if the AUC of acetaminophen was increased approximately
2-fold following concomitant use with favipiravir, the risk of developing
hepatic impairment would be very low.

Oseltamivir is de-esterified by carboxyesterase to the active form,
oseltamivir carboxylate.'? The in vitro inhibitory effect of favipiravir on de-
esterification of oseltamivir is weak, and in the clinical pharmacology study
of favipiravir in combination with oseltamivir phosphate, plasma
concentrations of neither drug were affected by concomitant administration
(JP109 Study.

Neither favipiravir nor M1 was the substrate of human P-glycoprotein (P-gp)
in vitro, and they showed only weak inhibition of P-gp. Therefore,
pharmacokinetic drug interactions with drugs that serve as substrates for P-
gp is unlikely.

7) other
pharmacokinetic
studies

Fetal Transfer of Favipiravir and Excretion in Milk

Following oral administration of '*C-favipiravir to rats, the radioactivity
passed through the placenta and was transferred to fetuses, and the
radioactivity concentrations in fetuses and fetal tissues were 0.37- to 1.72-
fold of the maternal plasma concentrations. These results suggest possible
fetal transfer of favipiravir also in pregnant women who received favipiravir.

Following oral administration of '*C-favipiravir, the Cmax and AUC of
radioactivity in rat milk were 1.53- and 2.66-fold of the Cmax and AUC in the
plasma, respectively, indicating excretion in milk. These results suggest
possible transfer of favipiravir to infants through milk also in humans.

Mechanism of Increased Blood Uric Acid in Humans
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In a clinical study, blood uric acid increased was observed as an adverse
event (JP111 Study). In humans, renal clearance (CL;) of favipiravir is
<0.02 L/hr (JP101 Study), which makes renal clearance of unbound
favipiravir (CL/f,) <0.04 L/hr (mean serum protein binding: 53.8%).
Because the clearance ratio to glomerular filtration rate (GFR,
125 mL/min,'* 7.5 L/hr) is less than 1 (<0.005), contribution of tubular
reabsorption to renal excretion of favipiravir was suggested. Renal clearance
of M1 is 14.57 to 19.65 L/hr (JP101 Study), which makes CL//f, 21.8 to
29.4 L/hr (mean serum protein binding: 33.1%). Because the clearance ratio
to GFR is more than 1 (2.9 to 3.9), contribution of tubular secretion to renal
excretion of M1 was suggested. Tubular reabsorption and tubular secretion
are known to contribute to renal excretion of uric acid,'"* and human urate
transporter (WURAT) 1, which is present on the luminal side of tubules, is
involved in tubular reabsorption of uric acid.!* In addition, because uric acid
is a substrate of human organic anion transporter (hOAT) 1 and hOATS3,
which are present on the basal side of tubules,'* hOAT1 and hOAT3 are likely
to be involved in tubular secretion of uric acid. Favipiravir (126 pg/mL
[800 pmol/L]) and M1 (51.9 pg/mL [300 pmol/L]) inhibited hOATI,
hOAT3, and hURATI1. Additionally, M1 accelerated hURAT1-mediated
exchange transport of uric acid. Pyrazinamide, an antimycobacterial agent,
is known to increase serum uric acid levels by promoting uric acid
reabsorption, because the metabolite, pyrazinoic acid, serves as an exchange
substrate of hURAT1 and increases exchange transport of uric acid.'*
Because M1, similarly to pyrazinoic acid, promoted exchange transport of
uric acid by hURAT1 and because favipiravir and M1 inhibited hOAT1 and
hOAT3, increased blood uric acid observed in the clinical study was
considered to be attributed to the effect of favipiravir and M1 on transporters
involved in renal excretion of uric acid.

4. Toxicology:

Before the start of phase I clinical studies, the following studies were
conducted: single dose toxicity studies (oral and intravenous dose studies in
mice and an oral dose study in rats), repeated dose toxicity studies (1-month
oral dose studies in rats and dogs), genotoxicity studies (bacterial reverse
mutation tests, a chromosomal aberration test using mammalian cultured
cells, a micronucleus test in rats, a mouse lymphoma TK assay, and an
unscheduled DNA synthesis study using rat hepatocytes), and reproductive
and developmental toxicity studies (a study for effects on fertility and early
embryonic development in rats and a study for effects on embryo-fetal
development in rats). In addition, a single intravenous dose toxicity study in
rats, a single oral dose toxicity study in dogs, a phototoxicity study in guinea
pigs, and toxicity studies in juvenile animals (1-month oral dose studies in
rats and dogs) were conducted (all studies were non-GLP). Furthermore,
because the impurities T-705B1 and T-705B2 contained in the batch of drug
substance used in phase I clinical studies (single dose studies) were below
the detection limit or the quantitation limit (0.05%) in the batch of drug
substance used in the toxicity studies conducted before the start of phase I
clinical studies, additional toxicity studies (a single oral dose study in rats, a
bacterial reverse mutation test, and a micronucleus test in rats; all studies
were non-GLP) were conducted using the batch of drug substance for phase
I clinical studies to confirm the safety of both impurities.
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After the start of phase I clinical studies, the following studies were
conducted: a 2-week repeated oral dose toxicity study in monkeys, studies to
elucidate the mechanism of chromosomal aberrations observed in cultured
mammary cells (effects of preculture duration and addition of nucleic acid
precursors, and effects on the amount of intracellular nucleotides [non-
GLP]), reproductive and developmental toxicity studies (embryo-fetal
development studies in mice, rabbits, and monkeys [the monkey study was
non-GLP], a combined study of male fertility and embryo-fetal development
in rats, and a study for effects on pre- and postnatal development, including
maternal function, in rats), an immunotoxicity study, a phototoxicity study
in mice, and a 1-month repeated oral dose toxicity study in juvenile dogs
under GLP. In addition, because the production of M1 in humans was larger
than that expected from the results of nonclinical studies conducted before
the start of clinical studies, genotoxicity studies of M1 (a bacterial reverse
mutation test and a chromosomal aberration test using mammalian cultured
cells) and reproductive and developmental toxicity studies of M1 (a study of
early embryonic development to implantation in rats and a study for effects
on embryo-fetal development in rats) were conducted. Furthermore, because
an effect on the testis was suggested in the reproductive and developmental
toxicity studies, testicular toxicity studies were conducted.

The toxicity of favipiravir was assessed referring the results of these studies
and preliminarily conducted toxicity studies (non-GLP) and published
literatures.

Among the studies conducted, pivotal studies were conducted in compliance
with “Ministerial Ordinance on Good Laboratory Practice for Nonclinical
Safety Studies of Drugs” (Ordinance No. 21, March 26, 1997, Ministry of
Health and Welfare, Partial revision: Ordinance No. 114, June 13, 2008,
Ministry of Health, Labour and Welfare) and in accordance with various
guidelines, including the guidelines for toxicity studies of drugs.

1) single
administration
toxicity

Type of S Method of Duration of Dose GLP
Study Administration Dosing (mg/kg/day®) | Compliance
Single-dose | ICR Mice Gavage - 0, 500, 1000, | Yes
toxicity 2000
ICR Mice Intravenous = 0, 500, 1000, | Yes
2000
SD Rats Gavage e 0, 500, 1000, | Yes
2000
SD Rats Intravenous = 0, 500, 1000, | No
2000
Beagle Dogs Capsule = 1000 No

In the single oral dose and single intravenous dose toxicity studies in mice
and rats, no animals died at 2000 mg/kg, and the approximate lethal dose
was higher than 2000 mg/kg. In the single oral dose toxicity study in dogs,
no animals died at 1000 mg/kg, and the approximate lethal dose was
higher than 1000 mg/kg.
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2) multiple Repeat-dose | SD Rats Gavage 1 month 0, 13, 32, 80, | Yes
administrations Yoxiciy — — — 50(3)5 e
. eagle Dogs apsule weeks 5,35, 0
toxlelty Beagle Dogs | Capsule 1 month 0, 10, 30, | Yes
100,
100[3007°
Cynomolgus | Gavage 2 weeks 0, 50, 100, | Yes
Monkeys 300, 1000
Cynomolgus | Gavage 2 weeks 0, 100, 200, | Yes
Monkeys 300
ICR Mice Gavage 2 weeks 0, 300, 1000 No

In the dose range-finding study for the 2-week repeated oral dose toxicity
study in monkeys, no toxic symptoms, including death, were observed on the
first day of administration at 1000 mg/kg/day.

From the findings observed in the 1-month repeated oral dose toxicity study
in rats, the 1-month repeated oral dose toxicity study in dogs, and the 2-week
repeated oral dose toxicity study in monkeys, the target organs of favipiravir
were considered to be the hematopoietic tissue, liver, and testis. The toxicity
in these tissues observed in the repeated dose toxicity studies is summarized
below, and extrapolatability to humans is discussed.

Hematopoietic tissue:

In the 1-month repeated oral dose toxicity study in rats, decreases in Hb and
Ht (> 80 mg/kg/day), and decreases in RBC and reticulocytes and decreased
hematopoiesis in the bone marrow (200 mg/kg/day; lethal dose) were
observed. In the 1-month repeated oral dose toxicity study in dogs, decreases
in reticulocytes (> 30 mg/kg/day), and decreases in RBC, Hb and Ht
(300 mg/kg/day for 1 week, followed by dose reduction to 100 mg/kg/day;
lethal dose) were observed. In the 2-week repeated oral dose toxicity study
in monkeys, decreases in RBC, Hb, and Ht (300 mg/kg/day) were observed.
These changes were resolved or resolving during the treatment or rest period,
indicating reversibility.

When the AUCy-4 at the no observed adverse effect level (NOAEL) for the
hematopoietic tissue in rats, dogs, and monkeys (32, 10, and 200 mg/kg/day,
respectively) was compared to the daily AUC at the intended dosage in
humans (633 pg-hr/mL; JP111 Study), the AUC values in rats and dogs were
smaller than the AUC in humans, but in monkeys, the AUC value was 4.6-
to 4.7-fold of the AUC in humans. In addition, the changes in the
hematological values at the lowest observed adverse effect level (LOAEL)
for the hematopoietic tissue in rats and dogs (80 and 30 mg/kg/day,
respectively) were not accompanied by histopathological changes, and the
AUC.24 at the LOAEL was comparable to human AUC in dogs and 1.9- to
2.8-fold of human AUC in rats.

In the 6-week dose testicular toxicity study in monkeys, which is described
below, there were no changes in hematological values at 150 mg/kg/day
(AUCo24: 1970 pg-hr/mL). In addition, the ICso value for the effect of
favipiravir on proliferation of human bone marrow hematopoietic progenitor
cells was 10-fold (BFU-E) or 3.3-fold (CFU-GM) of the human Cmax at the
intended dosage (51.5 pg/mL; JP111 Study). Considering together these
study results, the relationship between the results of the above-mentioned
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repeated dose toxicity studies and human exposure, and the fact that the 5-
day duration of clinical use is shorter than the treatment period in repeated
dose toxicity studies, occurrence of hematopoietic tissue-related serious
adverse events is unlikely in clinical use.

Liver:

In the 1-month repeated oral dose toxicity study in rats, an increase in ALP
(= 80 mg/kg/day), and increases in ALT and total bilirubin (200 mg/kg/day)
were observed. In the 1-month repeated oral dose toxicity study in dogs,
increases in AST and ALT (> 100 mg/kg/day) were observed. In the 2-week
repeated oral dose toxicity study in monkeys, increases in AST and ALT, an
increase in liver weight, and vacuolar degeneration of hepatocytes (300
mg/kg/day) were observed. These changes were resolved or resolving during
the treatment or rest period, indicating reversibility.

When the AUCo.24 at the NOAEL for the liver in rats, dogs, and monkeys
(32, 30, and 200 mg/kg/day, respectively) was compared to the human AUC
of 633 pg-hr/mL (JP111 Study), the AUC value in rats was smaller than the
AUC in humans, but the AUC value in dogs was comparable to the AUC in
humans, and in monkeys, the AUC value was 4.6- to 4.7-fold of the AUC in
humans. In addition, the increases in liver enzymes at the LOAEL for the
liver in rats and dogs (80 and 100 mg/kg/day, respectively) were mild and
transient and not accompanied by histopathological changes, and the AUCo.
24 at the LOAEL in rats and dogs was 1.9- to 2.8-fold and 4.0- to 4.5-fold,
respectively, of human AUC.

Considering together the fact that no abnormalities were observed in liver
enzymes or total bilirubin at 150 mg/kg/day in the 6-week dose testicular
toxicity study in monkeys, the relationship between the results of the above-
mentioned repeated dose toxicity studies and human exposure, and the fact
that the 5-day duration of clinical use is shorter than the treatment period in
repeated dose toxicity studies, occurrence of liver-related serious adverse
events is unlikely in clinical use.

Testis:

In the 1-month repeated oral dose toxicity study in dogs, degeneration of
germinal epithelial cells and hypospermatogenesis (300 mg/kg/day for 1
week, followed by dose reduction to 100 mg/kg/day; lethal dose) were
observed. These changes were resolving during the recovery period. When
the AUCo24 at the NOAEL for the testis in dogs (100 mg/kg/day) was
compared to the human AUC of 633 pg-hr/mL (JP111 Study), the AUC value
in dogs was 4.5-fold of the AUC in humans.

In addition to the above changes, pale yellow discoloration was observed in
the hair (white hair), claws, and/or foot pads in rats at > 80 mg/kg/day and in
dogs at > 100 mg/kg/day in the 1-month repeated oral dose toxicity studies
in rats and dogs. Discoloration was also observed in other toxicity studies;
however, neither macroscopic abnormalities, such as exfoliation and
abnormal growth, in these discolored tissues nor histological abnormalities
in the skin (including the discolored hair), claws, or foot pads were observed.
In addition, discoloration disappeared during the recovery period, indicating
reversibility. Therefore, the change was considered to be of little
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toxicological significance. On the other hand, such tissue discoloration was
not observed at 300 mg/kg/day (AUCo.24: 8450 to 9980 pg-hr/mL) in the 2-
week repeated oral dose toxicity study in monkeys or at 150 mg/kg/day in
the 6-week dose testicular study in monkeys. Therefore, tissue discoloration
in humans at the intended dosage is unlikely.

In the 1-month repeated oral dose toxicity study in rats, broken incisors were
observed at 200 mg/kg/day (AUCo.24: 3430 to 4200 pg-hr/mL) on Day 15
and thereafter. However, the broken incisors grew again despite continuation
of treatment, and some were resolved during the treatment period.
Histopathological changes of the incisors (dentin degeneration, cyst
formation in the pulp/odontoblast layer, and inflammatory cell infiltration
and necrotic tissues in the pulp) observed at the end of the treatment period
were also confirmed to be resolved after the recovery period. On the other
hand, in the 1-month repeated oral dose toxicity study in dogs and 2-week
repeated oral dose toxicity study in monkeys, no abnormalities in the incisors
(including abnormalities in the histopathological examinations) were
observed at 100 and 300 mg/kg/day, respectively. Furthermore, there were
no macroscopic abnormalities in the incisors at 150 mg/kg/day in the 6-week
dose testicular study in monkeys. The incisors of rats continue to grow
throughout life by division/proliferation of tooth germ cells in the root apex
and thus are called “continuously growing tooth” (rootless tooth) and
different from the incisors of dogs and monkeys (rooted tooth). The fact that
the effect on the incisors was observed only in rats may be associated with
such biological difference in incisors. Human incisors are rooted teeth and
same as those in dogs and monkeys. Therefore, occurrence of abnormalities
of teeth (incisors) in humans is unlikely.

3) genotoxicity: in
vitro

In in vitro studies, the bacterial reverse mutation test was negative, but the
chromosomal aberration test using mammalian cultured cells and the mouse
lymphoma TK assay were positive. In the study conducted to investigate the
mechanism of clastogenicity, no chromosomal aberrations were induced
when the culture period before favipiravir treatment was shortened from 3
days to 2 days and the cell density at the time of treatment was decreased,
and when nucleic acid precursors (hypoxanthine, adenosine, guanosine, or
thymidine) were added at the time of treatment with favipiravir. In addition,
an imbalance of the intracellular nucleotide pool (decreases in dATP and
dTTP, a decreasing tendency in dGTP, and an increase in dCTP) was
observed. Development of in vitro genotoxicity attributable to an imbalance
of the intracellular nucleotide pool has been observed with existing
nucleoside analogue antiviral drugs, and the chromosome aberration induced
by favipiravir is also inferred to be due to an imbalance of the intracellular
nucleotide pool, rather than direct DNA damage.

in vivo (including
additional estimation
on toxicokinetics)

In in vivo studies, serious toxicity (death and decreased locomotor activity)
was observed in the micronucleus test in rats. At 2000 mg/kg, the frequency
of micronucleated immature erythrocytes slightly increased. Under the same
condition (2000 mg/kg for 2 days), abnormalities including a persistent
decrease in body temperature, and abnormalities suggesting hypoxia, such
as irregular respiration and lateral position, were observed. Considering
together that an increased frequency of micronuclei associated with
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decreased body temperature and/or hypoxia has been reported,’>'® the
micronucleus test in rats was negative at 1000 mg/kg (Cmax: 961 pg/mL,
AUCq24: 16435 pg-hr/mL), no induction of micronuclei was observed in
mice following 2-week oral administration at the same dose, and the
unscheduled DNA synthesis study using rat hepatocytes was negative, the
positive results at 2000 mg/kg in the micronucleus test in rats are unlikely to
be due to the direct effect of favipiravir in vivo.

From the study results above, favipiravir is unlikely to show genotoxicity in
vivo. Taking also into account that the duration of clinical use of favipiravir
is 5 days, that no preneoplastic lesions were observed in any organ or tissue
in repeated dose toxicity studies, and that there was no local tissue response
attributable to long-term retention of unchanged favipiravir or its metabolite,
the carcinogenic risk to humans is considered to be small.

4) carcinogenicity:

No carcinogenicity studies have been conducted.

long-term studies

No carcinogenicity studies have been conducted as part of drug approval
package for the following reasons: favipiravir was planned to be used for a
short period in clinical setting; no precancerous lesions were noted in the
repeat dose toxicity studies; there was no accumulation or persistence of
favipiravir in any specific tissue; and there were no local tissue reactions
attributable to long-term retention of unchanged favipiravir or the
metabolites in the repeat-dose toxicity studies. Of the genotoxicity studies,
the chromosomal aberration assay in mammalian cultured cells and mouse
lymphoma TK assay showed positive results, but the study for elucidation of
the mechanism suggested that the positive results would be attributable to an
indirect effect based on the imbalanced intracellular nucleic acid pool. The
positive result in the rat micronucleus assay is considered attributable to
decreased body temperature and hypoxic condition. Based on these
discussions and other genotoxicity data, favipiravir is unlikely to develop
genotoxicity in the body. Furthermore, pyrazinamide, which is structurally
similar to favipiravir, induced chromosomal aberration presumably by
inhibiting synthesis of nucleic acid precursors, but tested negative for
carcinogenicity. Based on these results, favipiravir was considered unlikely
to have carcinogenic potential (PMDA, Avigan (Favipiravir), 2014).

short-term studies or
mid-term studies

additional studies

5) reproductive
toxicity and toxic
effect on offspring
development:

effect on fertility and
early embryo
development

In the studies of fertility and early embryonic development to implantation
in rats, males showed decreases in sperm activity and the percentage of
motile sperm and females showed an increase in the preimplantation loss rate
at > 30 mg/kg/day, and the NOAEL for male and female reproductive
function was 10 mg/kg/day. The NOAEL for embryonic development was
30 mg/kg/day when administered to males, whereas when administered to
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females, the NOAEL was 3 mg/kg/day, because a decrease in live fetal
weight was observed at > 10 mg/kg/day. On the other hand, when females
were administered at 30 mg/kg/day from 14 days prior to mating and
throughout the gestation period, no effects were observed, whereas when
females were administered at the same dose from gestation days 0 through
7, toxicity to embryonic development was observed. These results suggest
that the abnormalities of embryos/fetuses due to favipiravir reflect the effect
of administration to maternal animals during the gestation period (early
gestation).

The studies for effects on embryo-fetal development were conducted in mice,
rats, rabbits, and monkeys. In the mouse study, increased external anomalies
and decreased number of ossified bones were observed at > 300 mg/kg/day,
the dose at which maternal animals showed decreased food consumption,
and the NOAEL for embryo-fetal development was 100 mg/kg/day. In the
rat study, increased skeletal variations were observed at > 60 mg/kg/day, the
dose at which maternal animals showed reduced body weight gain, and the
NOAEL for embryo-fetal development was 20 mg/kg/day. In the rabbit
study, increased skeletal anomalies and skeletal variations were observed at
600 mg/kg/day, the dose at which maternal animals showed death, reduced
body weight gain, and decreased food consumption, and the NOAEL for
embryo-fetal development was 300 mg/kg/day. In the monkey study, there
were no abnormalities at 50 and 100 mg/kg/day, but external anomalies and
visceral anomalies were observed at 200 mg/kg/day, the dose at which
maternal animals showed no clear effects. As shown above, favipiravir
showed teratogenicity.

In order to investigate whether the incidences of fetal abnormalities increase
by administration of favipiravir to paternal animals before mating, a
combined study of male fertility and embryo-fetal development in rats was
conducted, and the effects on embryo/fetuses were compared to those
observed in the above-mentioned embryo-fetal development study in rats.
Administration to paternal animals before mating did not increase
embryo/fetal deaths or incidences of morphological abnormalities.
Therefore, embryo-fetal development is unlikely to be affected by the sperm
of male animals treated with favipiravir.

embryotoxicity

pre-natal and post-
natal toxicity

In the study for effects on pre- and postnatal development, including
maternal function, in rats, there were no effects on reproductive function of
maternal animals even at 100 mg/kg/day, and thus the NOAEL for
reproductive function of maternal animals was 100 mg/kg/day. In Fi
offspring, decreased number of live pups, increased number of dead pups,
decreased viability index on postnatal Day 4, and reduced body weight gain
were observed at 100 mg/kg/day, and the NOAEL for F; offspring was
30 mg/kg/day.

drug-exposed
offspring (immature
animals) studies
and/or studies

Favipiravir was orally administered BID to juvenile rats (6 days of age) at a
dose of 0, 50, 100, or 300 mg/kg/day for 1 month. At >50 mg/kg/day, pale
yellow fur and nails, reduction in body weight gain, and decreases in Het and
mean corpuscular volume (MCV); at 100 mg/kg/day, abnormal gait,
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evaluating the
delayed effect

decreased Hb, decreased creatinine, increased creatine kinase CK, atrophy
of skeletal muscle fibre, and multinucleated giant cell formation and
vacuolisation of the Sertoli cells in the testis were noted. Of 32 animals in
the 300 mg/kg/day, 17 animals died by Day 6 of treatment, and for all the
surviving animals discontinued the treatment on the same day. The major
findings in the 300 mg/kg/day group included decreased reticulocyte count,
increases in AST, ALT, and ALP, pleural fluid, atrophy and vacuolisation of
the skeletal muscle fibre, and degeneration and coagulation necrosis of
hepatocytes. The NOAEL was <50 mg/kg/day (PMDA, Avigan
(Favipiravir), 2014).

Favipiravir was orally administered BID to juvenile beagle dogs (8 weeks of
age) at a dose of 0, 15, 30, 60, or 100 mg/kg/day for 1 month. At 60
mg/kg/day, death (9/12 animals), decreased appetite, decreased locomotor
activity, abnormal position, abnormal respiration, abnormal faeces,
abnormal light reflex, pale oral mucosa, auricle, or conjunctiva, vomiting,
and low body temperature on Day 18 of treatment and thereafter. At 100
mg/kg/day, 5/12 animals died. In dead animals at 60 and 100 mg/kg/day,
haemorrhagic necrosis of hepatocytes, pulmonary infarction, thrombus in the
lungs or liver, systemic oedema or vascular dilation, localised haemorrhagic
fibrinous pneumonia, degeneration/necrosis or mineralisation of papillary
muscle in the heart, degeneration of skeletal muscle fibre, and atrophy or
regression of lymphoid tissue were observed. Findings in the surviving
animals in the 60 mg/kg/day group at the end of the treatment period include
yellow fur; decreases in RBC, Hb, Hct, lymphocyte, eosinophil, platelet, and
fibrinogen, increases in WBC, neutrophil, and monocyte, and prolongations
of PT and APTT revealed by haematology; increases in AST, ALT, LDH,
BUN, total bilirubin, and blood glucose, and decreases in albumin,
electrolyte revealed by clinical chemistry; and degeneration of skeletal
muscle fibre revealed by the histopathological examination. The NOAEL
was 30 mg/kg/day (PMDA, Avigan (Favipiravir), 2014).

As a toxicity study in juvenile animals, 1-month repeated oral dose toxicity
study in juvenile (8 weeks old) dogs was conducted. The NOAEL was
30 mg/kg/day. At > 60 mg/kg/day, animals showed premature deaths;
decreases in RBC, Hb, Ht, lymphocytes, eosinophils, platelets, and
fibrinogen and increases in WBC, neutrophils, and monocytes; prolongation
of PT and APTT; increases in blood AST, ALT, LDH, BUN, total bilirubin,
and glucose and decreases in TP, albumin, and electrolytes; and skeletal
muscle fiber degeneration in the histopathological examination. In the
animals that prematurely died, loss of appetite, decreased locomotor activity,
abnormal posture, abnormal respiration (hyperpnea or deep respiration),
abnormal feces, abnormal lighting reflex, pale oral mucosa, auricles, or
conjunctivae, vomiting, or hypothermia had been observed, and
histopathological ~examination revealed hemorrhagic necrosis of
hepatocytes, infarction in the lung, thrombi (lung or liver), systemic edema
or dilatation of blood vessels, focal fibrinous-hemorrhagic pneumonia,
degeneration/necrosis or mineralization in the cardiac papillary muscle,
skeletal muscle fiber degeneration, or atrophy or involution of the thymus.
In the 1-month repeated oral dose toxicity study in juvenile rats (6 days old),
abnormal gait, an increase in blood CK, and skeletal muscle fiber atrophy
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were observed at 100 mg/kg/day; however, abnormal gait disappeared by
Day 10 of recovery, and skeletal muscle fiber atrophy was also resolving
following the 1-month recovery period. At 100 mg/kg/day, multinuclear
giant cell formation and Sertoli cell vacuolation were also observed, and at
300 mg/kg/day, the lethal dose, degeneration and coagulation necrosis of
hepatocytes and atrophy and valuation of skeletal muscle fibers were noted.

6) local tolerability

7) additional studies
of toxicity:

antigenicity
(formation of
antibodies)

imunotoxicity

Possible immunotoxicity of favipiravir was evaluated in the study of effects
on the T-cell dependent antibody response in rats. Reduced body weight gain
was observed, but there was no effect on the T-cell dependent antibody
response at 80 mg/kg/day (AUCo.24: 1190 to 1790 pg-hr/mL). In addition, in
the study to evaluate effects on cytokine production using human PBMC,
favipiravir had no effect on cytokine production at 300 pg/mL. Therefore,
there would be little concern about development of immunotoxicity.

mechanism of action
studies

substance
dependence

metabolites toxicity

M1, the primary metabolite of favipiravir, was negative in the bacterial
reverse mutation test and chromosomal aberration test using mammalian
cultured cells, and thus genotoxicity of M1 in vivo would be of little concern.
In addition, in the 2-week repeated oral dose toxicity study in monkeys, the
species that produce a larger amount of M1 than rats and dogs, the AUCq-24
of M1 at the NOAEL of 100 mg/kg/day (173 to 212 pg-hr/mL) was larger
than the daily AUC of M1 at the intended dosage in humans (63.3 pg-hr/mL;
JP111 Study), and development of adverse events attributable to M1 is
unlikely in clinical setting. Furthermore, in the study of fertility and early
embryonic development to implantation in rats and the study for effects on
embryo-fetal development in rats, M1 administration (at 100 mg/kg/day,
Csmin: 196 pg/mL, AUCo.24: 113 pg-hr/mL) did not affect embryos/fetuses,
and there would be no risk of reproductive and development toxicity of M1.

toxicity of related
substances

In the single oral dose toxicity study of the batch of drug substance
containing T-705B1 and T-705B2 in rats, acute toxicity observed was not
greatly different from the toxicity of the batch of drug substance in which the
content of T-705B1 and T-705B2 was below the limit of detection and less
than 0.05%, respectively. The bacterial reverse mutation test was negative,
and the micronucleus test in rats was also negative at 1000 mg/kg, which was
similar to the batch of drug substance in which the content of T-705B1 and
T-705B2 was below the limit of detection and less than 0.05%, respectively.
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other

In the phototoxicity study in mice, favipiravir at 30 mg/kg was negative for
phototoxicity. Favipiravir at 100 mg/kg was phototoxic, but the skin
reactions observed tended to be resolved. In the phototoxicity study in guinea
pigs, a single intravenous dose of favipiravir at 100 mg/kg was phototoxic;
however, the effect was weaker than that of quinolone antimicrobial agents,
sparfloxacin and ciprofloxacin, at the same dose and similar to that of
levofloxacin. Considering the indication for favipiravir, there is little
possibility that patients are exposed to strong light for a long time, and
phototoxicity is unlikely to become a significant problem in clinical use.

Testicular toxicity studies by oral administration were conducted in mice,
rats, and monkeys. In the 2-week dose study in mice, abnormalities in the
sperm test (a tendency toward decreased sperm activity and an increased
incidence of sperm morphology abnormality) were observed at
1000 mg/kg/day (lethal dose), and the NOAEL was 300 mg/kg/day. In the
single dose study in rats, no abnormalities were observed at 1000 mg/kg in
the histopathological examination of the testis. In the 1-week dose study in
rats, there were no abnormalities in the weight or histopathological
examination of the testis, epididymis, and prostate even at the highest dose
of 100 mg/kg/day, and thus the NOAEL was 100 mg/kg/day. In the 2-week
dose study in rats, abnormalities in the sperm test (tendencies toward
decreased sperm count, percentage of motile sperm, and sperm activity and
a tendency toward increased incidence of sperm morphology abnormality)
and spermatid retention in the histopathological examination of the testis at
100 mg/kg/day, and the NOAEL was 60 mg/kg/day. The histopathological
changes in the testis observed following 2-week administration at 100 and
200 mg/kg/day were reversible and disappeared by Week 13 of recovery. In
the evaluation of testicular toxicity in the combined study of male fertility
and embryo-fetal development in rats, in which male rats were administered
for 6 weeks, the NOAEL was 20 mg/kg/day. In the 2-week dose study in
rabbits, no abnormalities were observed in the sperm test or histopathological
examination of the testis even at the lethal dose of 600 mg/kg/day, and the
NOAEL was 600 mg/kg/day. In the 6-week dose study in monkeys, no
abnormalities were observed in blood testosterone and inhibin B levels or the
weight or histopathological examination of the testis, epididymis, and
prostate at the highest dose of 150 mg/kg/day, and thus the NOAEL was
150 mg/kg/day. The NOAELSs in 2-week dose studies were 300 mg/kg/day
(AUCp24: 1111 pghr/mL) in mice, 60 mg/kg/day (estimated AUCo-24:
789 pghr/mL) in rats, and 600 mg/kg/day (AUCo24: 4670 pg-hr/mL) in
rabbits, and the NOAEL for testis in the 2-week repeated oral dose toxicity
study in monkeys was 300 mg/kg/day (AUCo-24: 9980 pg-hr/mL), indicating
that the NOAEL for the testis and exposure were smallest in rats when
favipiravir was administered for 2 weeks.

5. Conclusions on
pre-clinical studies

Favipiravir is an anti-virus agent with a novel mechanism of action that is
different from existing drugs. After taken up by the cell, favipiravir is
converted to favipiravir RTP by addition of ribose phosphate by intracellular
enzymes and inhibit RNA polymerase of influenza virus (RNA-dependent
RNA polymerase) selectively and potentially. So far, there have been known
drugs targeting viral DNA polymerases (DNA-dependent DNA polymerase
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or RNA-dependent DNA polymerase [reverse transcriptase]) and drugs
targeting viral RNA polymerase as part of the mechanism of action!”!®!%;
however, no drugs selectively inhibit viral RNA polymerase, and thus
favipiravir is an agent classified as the drug with a novel mechanism of
action.?

Reflecting the novel mechanism of action, favipiravir is expected to have
clinical efficacy in the points shown below.

Expected Effects of Favipiravir on Novel Coronavirus infection —
COVID 19

Genome sequencing of the 2019-novel coronavirus (nCoV) identified the
virus as a single-stranded RNA beta-coronavirus with the RdRp gene similar
to those of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
SARS-CoV-2 and Middle East respiratory syndrome coronavirus 2 (MERS-
CoV-2). Therefore, favipiravir is considered as one of the potential
candidates for COVID-19, although confirmed in vitro and preclinical
animal studies are not available yet.

Expected Effects of Favipiravir on not Only Seasonal Influenza but Also
Novel Type Influenza

Novel influenza is defined as a human case of infection with influenza virus
derived from gene mutation or recombination of avian or swine influenza
virus. The swine influenza virus that occurred in the US in 2009 was also a
reassortant virus of avian, swine, and human viral genes.?!

Favipiravir demonstrated an in vitro broad range of antiviral activity against
not only human influenza virus types A, B, and C but also various types
including avian and swine types. In future, the effects of favipiravir on
influenza caused by new type viruses may be expected.

Expected Effects of Favipiravir during Epidemics due to Existing Agent-
Resistant Influenza

Anti-influenza virus agents that are currently available include an M2
inhibitor (amantadine hydrochloride) and four NA inhibitors (oseltamivir
phosphate, zanamivir hydrate, peramivir hydrate, and laninamivir octanoate
hydrate).

Amantadine hydrochloride is likely to cause resistance. There is a report that

multiple clinical strains of influenza A viruses are resistant to amantadine
hydrochloride.?

Oseltamivir phosphate, zanamivir hydrate, peramivir hydrate, and
laninamivir octanoate hydrate have an anti-influenza virus activity through
inhibiting NA activity. Oseltamivir resistant viruses have already been
reported in the clinical setting,® and peramivir hydrate has been reported to
show cross resistance to these NA resistant viruses.?*

Different from existing anti-influenza virus agents, favipiravir directly
inhibits formation of virus particles by inhibiting RNA polymerase that is the
essential part in replication of influenza viruses. Therefore, favipiravir
showed anti-influenza activity at 0.09 to 0.47 pg/mL against clinical isolates
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of influenza viruses resistant to all of adamantane, oseltamivir, and
zanamivir, with no cross resistance.

From the results above, favipiravir is expected, as an agent with a novel
mechanism of action, to be effective for influenza caused by viruses resistant
to existing agents.

Expected Effects of Favipiravir for Highly Pathogenic Avian Influenza

Human infection with avian influenza A (H5N1) was first identified in Hong
Kong in 1997, showed a high mortality rate (approximately 60%), and still
occurs sporadically, particularly in Asia.?®

Reflecting in vitro anti-influenza virus activity, favipiravir showed
therapeutic effects in a mouse infection model with seasonal influenza virus,
and therapeutic effects at doses of 30 to 60 mg/kg/day in mice infected with
highly pathogenic avian influenza virus A (H5N1); therefore, favipiravir is
expected to have therapeutic effects for highly pathogenic avian influenza in
humans.

Expected Effects of Favipiravir Also in Patients at a High Risk Whose
Disease is Likely to be Severe

According to the report on infection with the novel influenza virus A (HIN1)
that occurred in 2009, the symptoms were likely to be severe in the elderly
and patients with underlying disease symptoms?®; therefore, measures for
such patients at a high risk are necessary.

Favipiravir showed therapeutic effects at a dose of 30 mg/kg/day in an
infection model with seasonal influenza virus using SCID mice as an
immune-incompetent animal models; therefore, favipiravir is expected to
have therapeutic effects for influenza in immunocompromised patients
whose disease is likely to be severe. In addition, favipiravir was effective in
a mouse infection model with seasonal influenza virus even when the first
dose was delayed to 60 hours or more after infection, and significantly
effective in a mouse infection model with avian influenza virus even when
the first dose was delayed to 120 hours after infection.

From the results above, favipiravir is expected to be effective for influenza
in patients at a high risk whose disease is likely to be severe.

Expected Increase in Effects in Combination with Existing Agents

In antiviral chemotherapy, concomitant therapy that combines drugs with
different action mechanisms or manners is performed to enhance the effects,
supress development of resistance, and reduce the adverse reactions due to
the decreased dose.”” The concomitant therapy of NA inhibitors and
adamantane is one of the therapeutic options for highly pathogenic avian
influenza, which is likely to be severe.?®

Favipiravir, in combination with oseltamivir carboxylate, showed a
synergistic antiviral activity against seasonal influenza virus in vitro. In vivo
studies using mouse infection models with seasonal and avian influenza
viruses also demonstrated therapeutic effects of favipiravir in combination
with oseltamivir phosphate at a lower dose compared to the treatment with
favipiravir alone favipiravir, in combination with oseltamivir phosphate.
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Since the mechanism of action of the two agents are different, favipiravir
inhibits intracellular viral gene replication, and NA inhibitors suppress the
release of the virus from infected cells, possibly resulting in a synergistic
therapeutic effect of the combination.

Favipiravir has the effect of combination with oseltamivir; therefore,
favipiravir is expected to be especially beneficial in concomitant therapy in
patients with severe symptoms.

Resistant Influenza Viruses are Unlikely to Emerge

In recent years, the emergence of viruses resistant to existing agents has been
recognized. The susceptibility of influenza A (HIN1), A (H3N2), and A
(H5N1) viruses hardly decreased at the 25th to 30th passages in the presence
of favipiravir, suggesting that resistant influenza virus against favipiravir is
unlikely to emerge.

In the current situation where viruses resistant to amantadine and oseltamivir
are emerging, the low incidence of resistant virus is considered to be a feature
of favipiravir. Although information on resistance acquired in clinical use
should be further accumulated in the future, favipiravir is considered to be
an important agent in the future measures taken for influenza.

Discussion on Clinical Safety Use
Effects on Pregnant or Potentially Pregnant Women

The effects of favipiravir on human embryo-fetal development are unknown.
However, in the fertility and early embryonic development studies in rats,
administration of favipiravir to maternal animals resulted in eatly
embryolethality, and the estimated AUC of favipiravir at the NOAEL for
embryonic development (administration to maternal animals: 3 mg/kg/day)
was smaller than the daily AUC at the intended dosage in humans
(633 pg-hr/mL; Study JP111). In addition, favipiravir showed teratogenicity
in the embryo-fetal development studies in mice, rats, rabbits, and monkeys;
therefore, use of favipiravir is considered to be contraindicated in women
known or suspected to be pregnant in principle.

Effects on Lactating Women

It is not known if favipiravir is excreted in human breast milk. One study in
rats showed that favipiravir was excreted in breast milk, and therefore, the
possibility of transfer to newborns through breast milk cannot be ruled out,
suggesting that lactating should be stopped when favipiravir is used in
lactating women.

In the study of favipiravir excreted in rat breast milk using 14C-favipiravir,
the radioactivity concentration reached the maximum 4 hours after a single
dose, followed by elimination in parallel to the plasma radioactivity. The t1/2
was approximately 4 hours, suggesting that favipiravir in breast milk is
rapidly eliminated.

Contraception during Administration

Favipiravir has shown early embryolethality and teratogenicity. On the other
hand, distribution of favipiravir to the testis has been observed in rats and
monkeys, and therefore, the possibility of transfer of favipiravir to human
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testes (semen) cannot be ruled out. Therefore, it is considered necessary for
contraception to avoid embryo-fetal exposure to favipiravir via semen when
men whose partners may become pregnant take favipiravir. In addition, if a
male patient’s partner is a pregnant woman, it is considered necessary to use
a condom to prevent favipiravir from migrating into the uterus.

For men who are prescribed favipiravir, the period for contraception
(duration of condom use) was set to 30 days after the last dose, when
favipiravir concentrations in semen are definitely below the limit of
quantification, according to the following: (1) In the testicular safety study
(US105 Study) where favipiravir was administered to achieve the same
exposure as that at the intended dosage, favipiravir concentrations in semen
were below the limit of quantification (< 0.02 ug/mL) on Day 29 after the
last dose, and (2) in the same study, some subjects had detectable levels of
M1 in semen on Day 29 after the last dose; however, M1 has no antiviral
activity, ability to induce gene mutation, or clastogenicity, suggesting M1 is
an inactive substance from the viewpoint of pharmacological action and
genotoxicity. Furthermore, based on the results of the study of M1 for fertility
and early embryonic development to implantation in rats and embryo-fetal
development studies, M1 is considered to have no risk for reproductive or
developmental toxicity. For women of childbearing potential who takes
favipiravir, the contraception period was set to 7 days after the last dose,
when blood favipiravir and M1 concentrations are expected to be surely
below the limit of quantification, according to the following: In the PK study
in patients who received favipiravir at the intended dosage (JP313 Study),
blood favipiravir and M1 concentrations in all subjects, including women,
decreased to below or near the limit of quantification (<0.02 pg/mL) by Day
5 after the last dose, and when human plasma favipiravir and Ml
concentrations decreased to the lower limit of quantification, were much
smaller (1/9800 to 1/200 of human) than the favipiravir Cmax (4.52 and 29.2
ng/mL, estimates from TK results in the 1-month repeated oral dose toxicity
study in rats) and the M1 C5min (196 pg/mL) at the NOAELSs of favipiravir
and M1 for early embryonic development and embryo-fetal development in
rats (favipiravir: 3 mg/kg/day and 20 mg/kg/day, M1: 100 mg/kg/day each).

Other Precautions
Effects on Testis

Testicular toxicity was noted at > 100 mg/kg/day in the 2-week dose
testicular toxicity study in rats and at the lethal dose of 1000 mg/kg/day in
the 2-week dose testicular toxicity study in mice. However, no testicular
toxicity was noted at 600 mg/kg/day in the 2-week dose testicular toxicity
study in rabbits and at 300 mg/kg/day in the 2-week repeated oral dose
toxicity study in monkeys (lethal dose of the 2-week dosing in rabbits and
maximum tolerated dose in monkeys, respectively) In addition, no testicular
toxicity was noted at the highest dose of 150 mg/kg/day in the 6-week dose
testicular toxicity study in monkeys. These results suggested that there were
species difference in susceptibility to testicular toxicity of favipiravir: more
toxic in rodents, especially rats, than in non-rodents. Testicular toxicity in
rats, toxicity threshold (dose) was considered to be dependent on the
treatment period.
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Taking into account that the duration of clinical use of favipiravir is 5 days,
in comparing the exposure in the 1-week dose testicular toxicity study in rats
and the human exposure at the intended dosage, the AUCy.24 at the NOAEL
of 100 mg/kg/day was 2.5-fold of the human AUC. In monkeys, no testicular
toxicity was noted in 2-week dosing at 300 mg/kg/day or 6-week dosing at
150 mg/kg/day, higher than the human AUC.

These results show that there is a safety margin for testicular toxicity and that
the effects of favipiravir on testes are reversible (results of the 2-week dose
testicular toxicity study in rats), suggesting that the testicular toxicity of
favipiravir is unlikely to be clinically significant at the intended dosage.

TABLE 1: RELATIONSHIP BETWEEN TOXICITY THRESHOLD AND TREATMENT
PERIOD IN RAT TESTICULAR TOXICITY

Treatment Dose (mg/kg/day)
period 20 30 60 100 | 200 | 300 | 1000
Single dose NT NT NT NT NT NT =
1 week NT e = = NT NT NT
2 weeks NT — — + + + NT
6 weeks — NT ik NT + NT NT
(ngﬁ;ﬂfu 223% 335% 789* 1602* 3430 5145% | 16435
huﬁiﬁi‘_’ma 035 | 053 | 12 | 25 | s4 | 81 26
—:  Without testicular toxicity +: With testicular toxicity =~ NT: Not tested

#: AUC 024 at 200 mg/kg/day is the value at the day of last dose in the 1-month repeated
oral dose toxicity study, that at 1000 mg/kg/day is the value at a single dose, and those at
the other doses are the estimated values in the 1-month repeated oral dose toxicity study
™.

3 633 pg-hr/mL (daily AUC; JP111 Study)

Effects on Children

In the 1-month repeated oral dose toxicity study in 8-week-old juvenile dogs
(equivalent to human early childhood [2 to 11 years 0ld]29), death was noted
at a dose and exposure (60 mg/kg/day, AUC0-24: 1240 to 1330 pg-hr/mL)
lower than the lethal dose in the 1-month repeated oral dose toxicity study in
7- to 8-month-old dogs (equivalent to after human adolescence [12 to 16 or
18 years 0ld]29). In addition, in the 1-month repeated oral dose toxicity study
in 6-day-old juvenile rats (equivalent to human term newborn infants29),
abnormal gait, an increase in blood CK, multinuclear giant cell formation
and Sertoli cell vacuolation in the testes, and atrophy and valuation of
skeletal muscle fibers were noted at 100 mg/kg/day (AUC0-24: 971 to
972 pg-hr/mL), and degeneration and coagulation necrosis of hepatocytes
and atrophy and valuation of skeletal muscle fibers were noted at
300 mg/kg/day, these findings were not noted in the 1-month repeated oral
dose toxicity study in 6-week-old rats (equivalent to human late
childhood29). Thus, although the cause is not clear, it was suggested that
favipiravir may be more toxic in juvenile animals.




31

The safety of favipiravir in children is unknown because favipiravir has not
been administered to children. Although indication for children is not
included in this application, indication for children would be considered
carefully.
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Honarox 29

Jo Ilopsaaxy nposeneHHs ekcriepTUM
peecTpaliifHuX MaTepialliB Ha JIiKapCEKi 3acO0H,
1110 NI0JAI0TECS HA AEPIKABHY

peecrpalilo (IlepepeecTpanito), a TAaKOXK
eKCIIEPTHU3U MaTepialliB IIpo BHECEHHS 3MiH /10
peecTpalifHHX MaTepiaie npoTarom mii
peecTpauiiHoro noceigqueHHs

(myHkt 4 pozginy IV)

3BIT
NPOo AOKJIIHIYHI J0C/TiKeHHS

1. Hazra
JIKAapChLKOro 3acoly
(3a HasBHOCTI -
HOMeEp
peecTpaniifHoro
MOCBiTYEHH);

ABIT'AH (®aeginipagip) Ta6aerkn mo 200 Mr

1) Tan nikapceKOro
3acofy, 3a AKUM
npoBoamuiacs abo
TUIAHY€ThCSA
peecTpallis

Jlikapebkuii 3aci0 3 NOBHHM [10¢b€ (ABTOHOMHE /10ChE)

2) IlpoBeneHi
JIOCIIIJDKEHHS

X Tax [ JHi

(K10 Hi, BKA3aTH IPUYHHK)

2. ®apmakomnoris:

daginipagip - e noxiaHe mipasuHy kapbokcaMiny 3 aKTHBHICTIO MPOTH
PHK-BipyciB. daginipasip NEPETBOPIOETHCS y HOXifiHe
pubodypanosuntpudochary cneundivaumu GepmeHTaMu Ta BHOIPKOBO
inribye Bipycny PHK-3anexny PHK-nonimepasy rpumny

XiMiyHa HaszBa mpenapaty: 6-¢Top-3-ripokcunipazuH-2-kapbokcaMul.

MonekynsipHa ¢dopmyna npenapary: CsH4aFN3O2. MonekynsipHa Bara:
157.10.

XimiyHa CTpyKTYypa:
Ximivyna Ha3ga daginipazipy: 6-drop-3-rizpoxcunipazuy-2-
kapOokcamua. Monekynspua d¢opmyna npenapatry:  CsHaFN3Oa.

Mounexynapua Bara: 157.10
XimiyHa cTpyKTypa:

Fa
1) TIepBHUHHA - Tun aox(i,uxcex{.ﬁa TCIf[c;‘:el\E[:I ]T;c;')ysanmA : P‘:)KHM JI03YBaHHS
: n vitro THBHICTE IPOTH HII , THIL in vitro
(bap MAROAMEAILIG aKTHBHICTE wraMis Bipycis (H2N2), Tun A (H3N2)
NPOTH Bipycy rpuny tany A, B ta C | i Bipyc rpuny Tamy B
TpHITy Bipyc rpumy Tamy C in vitro
AXTHBHICTB IIPOTH Bipyc rpumy Tuny A | invitro
pi3HMX IITAMIB (HIN1) Tuny A (H3N2)




| Bipycy rpumy

Tepanesrnunuii edext B Moae/IaX iHdexuii Mumi

JIeTEHAX B
indexuiiiniit Mmogemni

Tepaneptuanuii Muma A/Victoria/3/75 | Ilepopanshe BBeeHHS

edexr B indexuiiinnx | (H3N2) (4 pasn mopmenHO

MOJIeNIAX 3 BipycoM BALB/c IPOTATOM 5 OHIB)

rpuny A (H3N2)i A | Muua A/Osaka/5/70 IepopasbHe BBEICHHA

(H5N1) (H3N2) (/IBiui Ha neHb
BALB/c mpoTaroM 5 auin)
Mumna Ilepopansne BBeZIEHHS
A/Duck/MN/1525/81 (JIBiui Ha eHp
(H5N1) NPOTATOM 5 JIHIB)
BALB/c
Muma IlepopanbHe BBEACHHA
A/Duck/MN/1525/81 (4 pasu Ha [ieHB
(H5N1) TIPOTATOM 5 IHIB)
BALB/c

TuriGyioua Mumma A/Osaka/5/70 TlepopanbHe BBEACHHA

AKTHBHICTE 1010 (H3N2) ([Biui Ha neHB

pocTy Bipycy B BALB/c TIPOTATOM 5 JHiB)

TepaneBTHYHMIi e(eKT B eKCNCPHMEHTANBHIN Mo/e/Ii HA 3apaskKeHHX MAIAX
TepaneBTHvHHI A/Vietnam/UT3040/20 | IlepopanbHe BBeJEHHA
edekT Ha 04 (H5N1) ([Ipiui Ha neHs
indexuiiinii mozeni 3 | BALB/c Mouse npotaroM 5 gHiB abo 7
BHCOKOBiPYJIEHTHHM JHIB)

BipyCOM ITALIHHOIO
rpuiy
Bruus TepMminis Muma A/New [epopanbhe BBeeHHA
TIOYATKY JTiKYBaHHS Caledonia/20/99 (4 pazu Ha eHB
Ha TepaneBTHIHHI (HINI), A/INWS/33 npotsaroM 5 nHiB)
edexr (HIN1), ITouatok npuifomy
B/Sichuan/379/99 qepes 1, 24, 36, 48, 60
BALB/c Ta 72 roauHH micns
3apaXKeHHs
Muma ITepopasibHe BBE/ICHHA
A/Duck/MN/1525/81 (4 pa3u Ha ieHs
(H5N1) TIPOTATOM 5 IHIB)
BALB/c Iloyarok npuitomy
yepes 1, 24, 36, 48, 60,
72, 84, 96 Ta 120 rojiH
Ttic/s 3apakeHHs
Edexru posainenoro | Muma A/Osaka/5/70 Ilepopanbhe BBe/ICHHS
npuiioMy Ha (H3N2) (1, 2, 3, 6 pasiB Ha JieHb
TepaneBTHYHMI BALB/c HPOTATOM 5 AHIB)
ediekT

Kombinosaumii edext
Kom6inosanuii edexr | A/PR//34 (HINI) in vitro
In vitro
In Vivo Murmma A/NWS/33 ITepopaiibHe BBEAEHH
KkoMObinanitinmii (HIN1) (JTgiui Ha neHs
edext (Mojenn BALB/c HpOTATOM 5 IHIB)
indikoBaHOT MuILIL) Mumma A/Victoria/3/75 | IlepopanbHe BBEAEHHS

(H3N2) (JIBiui Ha ieHb
BALB/c npoTAroM 7 AHiB)
Mua ITepopanbHe BBEJSHHA
A/Duck/MN/1525/81 (JIsiui Ha KeHb
(H5N1) BALB/c TIpOTAroM 7 JIHIB)
BinGip crifikux A/PR/8/34 (HINI) in vitro
BipyciB (30-it macax)

Mexanizm ail
Brnus HykneiHosux | A/pR/8/34 (HINI) in vitro
KHCIIOT Ha
IIPOTHBIpY CHY
AKTHBHICTb
InenTudikaris Knitann MDCK in vitro
BHYTPIHBOKIITHHEA | Mac-criexrpomeTpis
X MeTaboiTiB
Brue Ha PHK- PHK-nonimepasa in vitro
noJliMepasy Bipycy Bipycy rpHIry
TPHITY A/PR/8/34 (HIN1)
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Edexr na moacekiit Jlropeska PHK- in vitro
JIHK ta PHK- nojimepasa II
noJIiMepasu
JIropcexa JJHK- in vitro
noJyiMepasa o, b, y
Edexr na IMPDH IMPDH, otpumanuii 3 in vitro
xkiitus MDCK
Iuri6yrounit edexr Knitarn MDCK, in vitro
cunresy JHK Ta Knitunu A549,
PHK xynpruBoBannx | Knituau K-562
KJIiTHH
His inriGitopis pocty | Kmitnrn MDCK, in vitro
Ha KyJIETHBOBaHI Knitunn A549,
KITiTHHH Krituan K-562
IHma dgapmako/oria
IIpoTurpumnozxa A/PR/8/34 (HIN1) in vitro
AKTHBHICTB
merabouity M1
Ouinka edpexturnocti | A/Vietnam/UT3040/20 | Ilepopansuii mpuiom
Ha MojIesi 04 (H5N1) (OnuH pa3 Ha JIEHB, i1
ingikypanns MaBI- Masna-IHHOMOITBTY ¢ aHecTe3ier0, MpoTATOM 6
LMHOMOIIBTY CiB JIHIB)
HiIrOTOBJICHUM
BHCOKOIIATOT¢HHHM
BipyCOM NTALIHHOTO
TpHITY

IMepsunni  (apMakoAMHAMiYHI  HOCHIKEHHS  BKJIIOYAIM  OLHKY
NpoTHBIpYCHOT aKTUBHOCTI (haBimipaBipy, mIOA0 KIiHIYHHX i30JIATIiB
pi3HMX THIB Bipycy IpMily, BKIIIOYAIOUM INTaMH, CTIiHKi J0 icCHyro4ux
NPOTUrPHIIO3HMX AreHTiB T4 BHCOKONMATOTEHHHMX BiPyCiB MNTalIMHOTO
rpuity, in vitro ta in vivo Ha Mozensx 3apaxkenHs mumeil. Kpim Toro,
OLHIOBA/IM TPOTHBIPYCHY aKTHBHICTS in vitro dapinmipasipy B komGinawii
3 03e/bTaMIBIpOM Ha MOJIEN 3apakeHHs MHULICH, a TaKoX e(QeKTHRHICTh
dasimipagipy y TBapuH 3 iMyHOAe(IIMTOM Ta NP 3aTPUMII BBEACHHS
nepuoi go3u. IlpoTuBipycHy akTHBHicTE (aBimipaBipy npoT mTamie
Bipycy rpumy, BHUAUIGHMX Bil NallieHTiB [0 Ta IICIA BBEICHHS
daginipaipy, BumiproBanmu B KIiHIYHMX jgochmimkennax ¢asu 1L
BUHUKHEHHS PE3MCTEHTHOCTI Bipycy OLIHIOBaNM LUIAXOM BHBYCHHS
MOMIMBOT 3MiHM CHOPMAHATIMBOCTI Bipycy TpHIy IIcjas TPHBAJIOro
npusHaueHds (Qasinipasipy. 3 MeTolo 3’sACyBaHHA MeXaHi3My il
JIOCJII XKy Bl reHepaLio daginipasipy pubozunrpudocdary
(papinipasip-PT®) y wiitunax Ta BB ¢apinipasipy-PT® na PHK-
nonimepasy sipycy rpuny (PHK-zanexuy PHK-nonimepasy). Kpim Toro,
nocnimxysann BB Ha JIHK ta PHK-monmimepasu mopunm (JIHK-
sane:xxkna PHK-monimepaza) ta edextu Ha cuares JIHK 1a PHK T1a
nponidepaliro KITHH Yy KyJIbTUBOBAHMX KIITHHAX JUIsL  OL{HKH
CENeKTUBHOCTI MEXaHi3My Mil.

Iporurpunosna akTusHicTs In Vitro

dapinipaBip NpOAEMOHCTPYBaB IMIMPOKMH Jliala3oH IIPOTHBipYCHOI
aKTHBHOCTI NIpOTH Bipycie rpuiry Tanis A, B ta C i3 snauennsamu ECso Bin
0,014 o 0,55 mxr/mi.

3nauenns ECso (asimipasipy mpoT Ce30HHOrO Bipycy rpumy THIIB A
(HIN1), A (H3N2) ta B, ski BKIIOYamM INTaM{, PE3HCTEHTHI JI0
ajlaMaHTaHy (aMaHTaJMH Ta PeMaHTajHH), 03e/NbTaMiBipy Ta 3aHaMiBIipy,
cradon 0,03-0,79 mxr/mi, 0,07 - 0,94 mxr/ma ta 0,09 - 0,83 Mxr/mn
signosinHo. 3nadenns ECso ¢dapimipasipy IpoTH HOBOTO Bipycy IpHITY
2009 poxy turmy A (HIN1), tuy A (H2N2), ipycy rpuity cBuHeii tumy A
(HIN1), Tuny A (HIN2), Tuny A (H4N2) Ta BHCOKONATOreHHHX THILB A
(HI5N1) Ta A (H7N2) cranosmnu 0,06-3,53 MKr/mil. 3a3HayeHi BUIIE THITH
Bipycy rpuny BKmOYaad 0araro mTamiB, CTIMKMX JO afaMaHTaHy,
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o3enkTamiBipy abo 3aHaMigipy, a daginiparip nokaszar 3HayenHs ECso Bin
0,09 no 0,47 mxr/mMmn nporu 4 wramiB, CTIHKUX [0 agaMaHTaHy,
ocelbTaMiBipy Ta 3aHaMiBipy. Ilpu BuUMiproBaHHI NPOTHBipYCHOT
aKTHBHOCTI (haBimipaBipy HpoTH ITaMiB BipyCy TIpHITY, BHIIICHHX Bil
MalieHTiB 10 Ta micjs BBeAeHHS (aBinipaBipy B KIIHIYHUX JOCIIHKSHHIX
¢a3zu III, giamazon ECso mpotu 332 mramiB BipyCy rpumy, BUAUICHHX Y
nauieHTie 10 eBefeHHs ¢aginiparipy, cranosus 0,045-3,8 mxr/mi. Xoaexn
i3 ITaMiB BipyCy rpHIly HE BHABHBE IOMITHO 3HWXXEHOI CHIPHHHSATIHBOCTI
MOPIiBHSHO 3 TOMepeaHBor 00pobkoro ¢asimipasipom. Ili pesynsratu
JEMOHCTPYIOTh NPOTHBIPYCHY aKTHBHICTh ¢apinipaBipy NpoTH MHPOKOTo
CIIEKTPY THIIB Bipycy rpumy, 0e3 mepexpecHol CTiHKOCTi 10 ITamiB,
CTIHKHX JI0 iCHYFOUMX MPOTHIPUIIO3HUX Ar€HTIB.

Mexanizm aii

[Mporurpunosna axtuBHicTs (apimipaBipy Oyna 3MeHINEHa IIIAXOM
JIOJIaBAHHs IyPUHOBUX HYKJIETHOBHX KHCIOT, INO CBiYMTEH IIPO T€, IIO
dasimipaBip Mae CBOIW NpPOTHBIpYyCHY Ail0 SK aHAlIOr HYKJIETHOBOI
KHCIIOTH. HInsxom Mac-CreKTpoMeTpil BHYTPINIHBOKITI THHHUX
MeTaboniTiB 6yJI0 BUABICHO MeTabomiT, iteHTHhiKoBaHuUH AK (haBimipasip-
PT®, pasom i3 nepenbauysanumu Mertabomitamu, (asinipasip-
puGosunmonodpocharom  (dapimipapip-PM®) Ta  ¢asimipasipom
pubosumudocharom (dasimiparip-PAP). Komn inribyrody axkTHBRHICTH
moxo PHK-nostiMepasy OCTiIKYBaK 3a J0TIOMOIOI0 BKIOYeHHs [*2P]
ypunnn 5'-tpudocdary (YT®) ta [**P] ryanosun 5'-tpudocdary (I'TD)
no PHK-nonimepasu Bipycy rpumy sk iHpukarop, 3HadeHHs [Cso
dapinipasip-PT® 6Gymu 12,6 ta 0,341 MKMoOmb/JI, BiANOBIAHO,
npunyckatoun, wo ¢asinipasip-PT® e wmerabomitom, 6GesmocepenHbo
TOB’ 13aHUM 3 IIPOTHBIPYCHOO akTuBHicTIO. 3 iHImoro 6oky, snayenns [Cso
daginipasipy-PT® nporu PHK-nonimepasu II monunu cranosuino 905
MKMOJIB/T, i > 50% inri6ysanns moncekux JJHK-nonimepas a, B ta v ne
criocTepiranocs HapiTh npu koHuenrparii 1000 mxmons/n. Cunres JTHK
ta cuures PHK y KynsTuBOBaHMX KIiTHHaX, asimipasipom He
npurnidysases > 50% npu 500 Mxr/mi (3180 MxmoIB/i).

Lli pesynbraTd BKasyioTh Ha Te, WO (apimipaBip Merabomisyerscs 10
daginipasip-PT® y xiitnrax Ta Bubipkoo npurnidye PHK-nonimepasy,
sika Oepe ydacTs y perutikauii Bipycy rpumy.

CXEMA AKTHUBALIIT ®ABIITIPABIPY
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TepaneBTHuHi epekTH HA MoAe/ X iHdikoBaHNX MHIIEl

[lepopansHe BBejeHHs (asimipaipy y mo3i 30 Mr/Kr/aeHs npoTsaroM 35
aHiB Oyno e(eKTHBHHUM IpW JiKyBaHHI MuIeH, iH}ikopaHMX Bipycom
rpunty A/Victoria/3/75 (H3N2) ta A/Osaka/5/70 (H3N2). V wmumei,
ingixosanux A/Osaka/5/70 (H3N2), nosa ¢apinipasipy Ajis IPUrHIYEHHS
BipycHoi nposnidepanii B nerensx Ha 90% cranosmna 16 mr/kr/mo0y. ¥V
mumei, inpikosanux A/Duck/MN/1525/81 (HS5NI1), dasinipasip Oys
edexTuHEUM npu 30 Mr/kr/po6y npoTAroM 5 JHIB, TOAI AK 03eNETaMIBip
docdar He BUSBISB TepaneRTHYHOrO eeKTy Micis 5-AE€HHOIO JIiKyBaHHS
nipu 20 Mr/kr/neHs (2-kpaTHa 71033, €KBiBaNeHTHA KIIIHIYHOMY BILIHBY). ¥
JOCHi/DKeHHI 3 BUKOpMCTaHHsM  Mofeni  Mumi,  iHdikoBaHoi
A/Vietnam/UT3040/2004 (H5N1), saxa nepenbavana BHCOKOIIATONCHHUI
Bipyc mTammHOro rpuiy, ¢asimipasip, npusHadenuit nepopansHo Bix 30
g0 60 Mr/kr/mens nporsroM 5 aHiB, OyB e(EKTMBHMM, Ta CTaBaB
eDeKTURHIIIAM Micls 7-ZEHHOTO JiKyBaHHsA; TOMi, fAK O3€IbTaMiBip
docpar 20 mr/kr/moGy He BHABMB YiTKOTO TEpPANEBTHYHOIO eQEKTY,
HaBiTH KOJIM JiKyBaHHs Oyno mpopomxero 3 5 mo 7 jmmis. Kpim Toro, y
mumel, indikosanux A/New Caledonia/20/99 (HINI1), A/NWS/33
(HIN1) a6o B/Sichuan/379/99, dasginipasip 300 wmr/kr/nens Gys
e(eKTMBHUM HaBiTH TOZi, KoM mepma jJo3a Oyina Bimknanena no 60 abo
72  rogMH  Iichs  3apakeHHd, a @y  MumeHd, iHdikoBaHMX
A/Duck/MN/1525/81 (H5N1), dasinipasip OyB e(eKTHBHHM, HABITH KOJIK
nepma no3a Gyna Bigkiagena Ha 120 rouH mic/s 3apaxeHHs.

V  momeni 3apaxenns A/Aichi/2/68 (H3N2) 3 BHKOpHUCTaHHAM
imynonedilMTHEX MuIeH, sKi, SK TNPaBHIO, AEMOHCTPYIOTh OibII
cepiio3Hi CHMITOMH Yepe3 3HIDKCHHs IMyHHHX (yHKIiH, ¢asimipasip
nepopansHo 30 Mmr/kr/aens nporirom 14 juis, OyB ebekTMBHMM, Ha
BifMiHy Bin osenwramiBipy ¢ocdary mepopamsHo npu 20 Mr/Kr/moGy
npotaroM 14 aHiB.

Iepopansue BBenenns dasinipasipy y mosi 30 wmr/kr/no6y Oymo
e(heKTHBHUM y BCIX JIOCII/KEHHSX, BKIFOUOYH OCIIKeH S iHpeKLi 3
A/Victoria/3/75 (H3N2), A/Osaka/5/70 (H3N2), A/Duck/MN/1525/81
(H5N1) Ta A/Vietnam/UT3040/2004 (H5N1) Ta jpocrimpkents iHdexuii
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A/Aichi/2/68 (H3N2) 3 BuxopucTaHHAM imMyHome(diuuTHHX Mumel, V
JOCTi/KEHHI /1T BUBYCHHS B3a€MO3B'A3Ky MK IHTEpPBaIOM /103yBaHHs Ta
TEPANEeBTHYHUM €(PEKTOM OLIHIOBA/IM BIUIMB PO3IOLIICHHX N000BUX /103
Ha TepaneBTHYHHH edekT Ha Mopmeni 3apameHHsa A/Osaka/5/70 (H3N2).
[TopiBHAHO 3 103010 OKMH pa3 Ha 100y, 103a TpH pasu Ha 100y Ta Ginbma
no3a ¢aeinipaBipy edexruBHO iHriOYIOTH BipycHy mnponidepauino B
nerensax. KpiM Toro, mpu owiHIi B3a€MO3B'S3KYy MiX TepaneBTHYHHUM
edexroMm ¢asinipapipy Ta KoHUeHTpaliero dasinipaBipy-PTO B serensx
Ha moxeni mumadoi iHdekwii A/Osaka/5/70 (H3N2), TtepanerBridaHui
edexr dasinipasipy nobpe kopenoBas i3 TPUBANICTIO KOJIM KOHIIGHTPALLis
baginipaeipy-PT® y nerensx cranoeuna 0,4 MKMOJB/Kr abo Bume (T>
0,4 MxMounb/Kr) Ta Cmin KOHIEHTpaLil ¢agimipaBipy-PT® y nerensx: mis
> 90% BwxuBaHHA 3apaxkeHnX mumei, T> 0,4 MKMonb/Kr noBuHeH OyB
cTaHOBUTH mmoHaimeHmme 50%, a qna > 90% mnpurHideHHs BipycHOro
HaBaHTAXKCHHS IMiJ] yac paHHBOI (as3u 3apaxeHHs, Cmin MOBUHEH OyB OyTH
npubnmuzno > 0,3 mxmons/kr. Ili HeoOxigHi yMOBM asis KOHUEHTpauii
dapinipaBipy-PT® y nereHsx MUIi BBAKAIOTHCS KOPHUCHHUM ITOKA3HHUKOM
e(eKTUBHOCTI B KIIIHIYHHUX JOCIiIKEHHSX.

Kom6inosannii epexr

dapimipaBip y INOEIHAHHI 3 O3€IBTaMiBip KapOOKCHIATOM BHSBIISB
CHHEPreTHYHy IPOTHUBIPYCHY aKTHBHICTH L1040 Bipycy rpumy A/PR/8/34
(HIN1) in vitro. JlocnipkeHHS in Vivo 3 BUKOPUCTAHHAM MOJIENEH MUIIeH
inpikoBanmx A/NWS/33  (HINI1), A/Victoria/3/75 (H3N2) Ta
A/Duck/MN/1525/81 (H5N1) Takox IIpOAEMOHCTpYBAalM  4YJAOBI
TepaneBTHuHi edexkTH QagimipaBipy B xomOiHauii 3 o3esnsraMisip
docdarom nopiBHAHO 3 TiKyBaHHAM JTHIIE (DaBimipaBipoM.

Bin6ip criiiknx Bipycis

Cropuitusimiusicte  Bipycy rpumy A/PR/8/34  (HINI) wmaibke He
3HIKyBanace Ha 30-My nepeTBOpeHHi y NpUCYTHOCTI Qasimiparipy. ¥V
JOCIIiDKEeHHsX 3 BUKopucTanuaMm A/Yokohama/UT2017/2003 (H3N2) Ta
A/Duck/MN/1525/81  (H5N1) He  crmocrepiragocs — 3HMXXEHHS
CHPUMHSTIMBOCTI Bipycy, IIO CBiUUTH NpO Te, IO CTilKicTe Bipycy
rpurly npord ¢apimipaBipy HaBpsJ 4YM PO3BHHETHCA HABITH Micis
IOCJIiIOBHHX NT€PETBOPEHB.

2) BTOpUHHA
dapmakonunamika

Tun pocninxenns Pexum
Tecr cucrema
J103YBAHHI
Bruiue Ha nponidepaniio mienoigaux | CD34-no3urusui in vitro
reMOTIOETHIHHX KITITHH-ITOTIEPEIHHUKIB JIFOJAMHH KJIITHHH KiCTKOBOTO
MO3KY
Brume na mitoxomapii wiited HepG2, orpumanux | Koituau HepG2 in vitro

BiJl KJIITHH TEMaToLEMIONIAPHOro paKky JIIOAHHH

Brnnus wa pisni peuentopsi 38'sskn (AR, CCKi, | Penentopu TapuHHOTO | in vifro
CCKaz, Dy, Dz, Ds, ERe, ERB, Hi and Ha, M, NTi, | abo JIIOJICLKOTO
oniatui peuenropy, PR, PR-B, 5-HTi, 5-HT2, 5-HT3, | noxomkenns,

5-HTs, 5-HTsa, TpancmopTepH  cepoTOHiHY, | (epMeHTH in vitro
pelenTOpPH TOPMOHY INuTOBHMAHOI 3amo3n, VIPy,

CYP19, crepoin 5a peaykrasa)

Ouinena Buau Pexum 3 Ne Baxusi
5 ; Konuenrpauis 1o6asox
dapmakoiHaAMIKa mraMis J03YBaHHS IPYIH | HOTATKH
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Bruus na CD34- in vitro 0,0128-1000 Mxr/mn 3 Iurioysa
npomnidepanito TIO3HUTHBHI (KynbrusyBanus HHA
Mienoiuux K{iiTHHH npotarom 7 AHiB B Miesnomnp
TeMOTIOETHYHUX KiCTKOBOTO cepeioBHLIi omidrepa
KJIITHH- MO3KY Ji(epeHIiIoBaHas it
HONEPETHHUKIB €pUTPOGIACTHHX KITITHH, (3na4en
THO/IMHA KYJTbTHRYBAHHS MIPOTAIOM Ha [Cso
10 muiB B cepeoBHIi MKT/MIT)
nudepeniiloBaHAA KITITHH
niHii Pesynst
IPaHyJIOLHTIB/MOHOIIMTIB) aTH B
Tabmuri
HIDKYe
Buu KIiTHH Daginipasip BinoBynud Pizgzn
VHINOTeHTHA KIIITHHA NONEPEeIHHIA
cputporioesy (BFU-E) s o | b
Konouniectumymioroua
rpaHyJIOLHTOMakpodaranbpHa KiiTHHA 170 2.87 0.745
(CFU-GM)

Bropunni ¢apmakoguHaMiuHi JOCHIDKEHHS BKIIIOYAH OLIHKY BIUIMBY Ha
nponidepallilo reMoONOeTHYHUX KIITHH-TIONEPEAHUKIB KICTKOBOIO MO3KY
ONMHM, BIUIMBY Ha MitoxoHapil ximitmH HepG2 remarorentonsipaoro
paKky JIONMHHM Ta BIUIMBY Ha 3B'A3yBaHHA 3 pisHUMH peuenTopamu. Kpim
TOro, JoCHixKyBand BiuMB M1, ocHOBHOro MeraboimiTy, Ha cepleBoO-
CYIMHHY CHCTeMY (BIIJIMB Ha apTrepialbHMIl THCK, 4YacTOTy CepLEBUX
ckopoueHs Ta EKT" y cobax ta Bruiue Ha hERG).

BropunHi papmakoguHamMiuHi JOCHiIKEHHS BKIIOYAIH OLIHKY BIUIMBY Ha
npoitidepaltito reMONOSTHYHUX KIIITHH-IIONEPEIHHKIB KiCTKOBOIO MO3KY
JMOAMHH, BIUIMBY Ha MiToxoH/pii kiitTMH HepG2 renarouenonspHoro
paKy JIONMHM Ta BIUIMBY Ha 3B'A3yBaHHSA 3 DI3HUMH peleNnTOpaMH.
IuriGyroua nist dapinipaipy Ha npomidepariiro reMOnoeTHYHHUX KJIITHH-
NONEpEeHUKIB KICTKOBOrO MO3Ky /moAuHM Oyna ciabuioro, HiX y
KOHTPOJIEHHUX IpenapartiB (3UI0BYAHH Ta pubaBipuH), i3 3HaueHHAMH [Cso
539 Ta 170 MKr/mi, BiAMOBIIHO, /IS YHIMOTEHTHOT KIIITHHH MOMEPETHHULI
€pUTPOIIOE3Y (BFU-E) Ta KOJIOHIECTHMYIIFOIOYOT
rpanynouuroMakpodaraneHoi  kinithHM  (CFU-GM). @ainipasip He
BUSIBIISIB MITOXOHZAPiansHOT TOKCHYHOCTI mpH Jo3ax jgo 3000 mxmons/n
(471 mxr/mn). YV jgocnipkeHHI BIUIMBY Ha 3B'S3yBaHHS 3 pPI3HUMHU
perienrropamu ¢agimipagip iHri6yerar penenrtop nporectepony PR-B npu
1000 mxmons/nm (157 MKr/min); ofgHak NMpHU OAHAKOBIH KOHIEHTpauii He
criocTepiranock iHriOyBaHHs Micll 3B'I3yBaHHs JiraHj, CHIJIBHUX JUIA
i30(hopM peLenTOPiB MPOTeCTEPOHY.

3) dapmakonoris
Oe3nexu
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Tun pocaimxenns Pexxum
Tecr cucTemu J03YBaH
HA

EdexT Ha IIeHTpalbHY HEPBOBY CHUCTEMY

- BruiyB Ha 3aranbHuii cTaH Ta ICR Mouse 3oHA
NOBEHIHKY MUIIEH

BIuiMB Ha KapAioBacKyJIsApHY CUCTEMY

- Bnnus Ha apTepianshuil THCK, yacToTy | Beagle Dogs 30H]
CepLEBHX CKOPOUYEHb Ta
eJIEKTpOKapaiorpamy y cobak

- Edext BrumuBy nHa hERG Knitunn HEK293 | in vitro
(excrpecis
hERG)

BriB Ha pecniipaTopHy cucTeMy

- BrinuB Ha gpynxuii quxanns y mypie | SD Rats 3oH1

Edexr metabonity M1 Ha
Kap/liOBaCKYJISIPHY CUCTEMY

- Bnmue M1 Ha aprepianbuuii THCK, Beagle Dogs BryTpim
4acTOTY CEpLIEBHX CKOPOUYCHB Ta HBEOBEHHE
eNIeKTpoKapiorpamy y cobak 3acTOCYBa
HHS
- Edexr By M1 Ha BiactuBocTi Knitunn HEK293 | in vitro
hERG (excmpecis
hERG)

@apmaxonoriyni focnimkeHHs O6e3nexy (BIUIMB Ha LIEHTPAJIBHY HEPBOBY,
CepIIeBO-CYIMHHY Ta QMXalbHy cucTeMM) (aBimipaBipy MpOBOAMIUCH 0
MOYaTKy KIiHiYHUX Jociipkens dasu L.

@apmakosoriyHi gocnimkeHHs Oeznexku ¢aginipaBipy Ta JOCHIIKEHHS
edpextry BruuBy M1 na hERG mpoBomunuce BimmosigHo no «Ministerial
Ordinance on Good Laboratory Practice for Nonclinical Safety Studies of
Drugs» (IToctanoa Ne 21 Bim 26 Oepesnsa 1997 p., MinictepcTBo
oxopoHu 310poB's, YacTkosuii nepersia: [locranosa Nell4 Bix 13 yepBHs
2008 p., MinicTepcTBO OXOPOHHU 310POB'S).

@apmakonoriudi  AochijpkenHss  Oe3lekd  JOCHIMKYBajd¥  BIUIHB
(apimipaBipy Ha IEHTpaJbHY HEPBOBY CHCTeMY (BIUTMB Ha 3aralibHy
aKTUBHICTE Ta MOBEMIHKY MUIIEH), CEplIEBO-CYIMHHY CUCTEMY (BIUIMB Ha
aprepialbHUIl THCK, 4acToTy cepueBux ckopodeHb Ta EKI' y cobak Ta
BuiME Ha BrnactuBocti hERG), Ta muxaneHoi cuctemMu (BIUIMB Ha
IOMXaJbHY cucTeMy Yy 1ypie). KpiM Toro, aocnmifkyeamu BIUIMB
ocHOBHOro Metabomity M1, Ha cepueBo-cyAMHHY cuUCTeMy (BIUIMB Ha
aprepianbHuil THUCK, 4acToTy cepueBux ckopodeHb Ta EKI' y cobax Ta
BB Ha BiactuBocti hERG). V' uenrpaneniii HepBOBiM cucTeMi
(haBimipaBip He BIUIMBAB Ha 3arajkHy akTHBHICTH a00 MOBEIIHKY MUIIEH
npu nepopansHiil 1031 500 Mr/kr (Cmax: 338 Mxr/min); mpu 2000 mr/kr
BiAMiyaBcsa iHriOyroumi edexr, Takuil SK 3HWKEHHS CIIOHTaHHOI
AKTUBHOCTI, MOC/IabIeHHs MOJOKEHHsT TijIa Ta 3MCHIUCHHS IPyMiHTy. Y
cepueBo-CyAMHHIM cucreMi ¢apimipaBip HE3HAYHO  IPUIHIYYBaB
sractuBocti hERG (8,1%) npu 1000 mxmomns/n (157 Mkr/mi); ofHaK, y
cobak mepopaneHo B 1031 150 Mr/kr (Cmax: 268 Mxr/mi), dasimipasip He
BIUIHBAB HA apTepiaJbHUN THCK, YAacTOTY CEepLUEBMX CKOpOUeHE UM
napamerpu EKI" (PR, QRS, QT Ta QTc). V nauxanpHili cucremi
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(haBimipaBip He BrUIMBaBR Ha JMXaNbHY (YHKUiIO (YacTOTy aMXaHHSA,
JMXanpHUE 00’€M Ta XBWJIMHHMA 00°€M) NpH NepopalnbHUX J03ax A0
2000 mr/kr. M1 He BrMBAaB Ha apTepiaJbHUN THUCK, YACTOTY CEPLEBHMX
ckopouens uu mapamerpu EKIT (PR, QRS, QT Ta QTc¢) npwm
BHYTPIilIHLOBEHHOMY BBeJIeHHI cobakaM 10 30 MI/kr (KOHLEHTpails B
miasMi B KiHLi npuiioMy: 68,2 MKr/mu) i He BIUIMBaja Ha BIACTHBOCTI
hERG npu nozax 1o 500 mxmons/i (86,6 Mxr/mi).

Ilpu BcTanosneHoMy no3ysaHHi (asimipasipy (1-# aeHs noyarkosa jgo3a
1200 mr, apyra mo3za 400 mr; 3 2-ro no 5-i geus 400 Mr jgBivi Ha JeHb,
NepopasbHo), 3Ha4YeHHs Cmax aBimipaBipy Ta M1 B masmi KpoBi JioauHu
craHosuiu 51,5 Ta 7,68 mMxr/mn BignosigHo (nocnipkenns JP111). Tomy
xoleH 3 edekTiB, M0  CHOCTepiraloTbCsi Yy  BTOPMHHMX
(apMakogMHAMIYHHUX JOCIPKEHHAX Ta TNPOBEACHHX OCIIIKEHHAX
Oes3neKxy, He BBaXKAIOTHCSH MPOONEMOIO MPH KIIHIYHOMY 3aCTOCYBaHHI

dagimipasipy.

4)
(apMakoauHaMidHi
B3aecMomil

XKomuux  pmocmimkenb, 10  BiAnoBijaooTe  (apMaKoIMHAMIYHHM
JKAPCHKUM B32EMOJIisIM, HE TIPOBOJTAIIOCE.

3. dapMakoKiHeTHKa:

1) ananiTuuHi
METOHKH Ta 3BiTH
moao 1x Bamigarit

Yactuna ouinku @K mpoBoamiack 3a pe3ysisTaTaMM TOKCHKOKIHETHYHHMX
nocnimxens (mocniukenns GLP). Kinekicuuit nokaznuk ¢asinipasipy y
miasMi  BHU3HAYalMd  BaliJJOBAHMM  METOAOM i3  BHKOPHCTAHHSM
BHCOKOE(EeKTUBHOI pituHHOT XpomaTorpadii. ¥ IociipPKeHHIX po3noaiy,
MeTabonisMy Ta eKCKpelii Takox BuKopHcToByBamu ‘*C-¢asimipasip, a
Paai0aKTHBHICTE BUMIpIOBaJIN 3a JIOIIOMOTOIO PiAMHHOTO
CUMHTHMJIALIAHOIO JiYMIBHMKA Ta aBropajiomomHorpadii. B sxocti
nocnimxeHas Oymu obpani mumi BALB/c, aki BUKOpHCTOBYBamHCS Y
(hapMaKoJIOTIYHMX Ta TOKCHKOJIOTIYHUX HoclimkeHHsx, ta ICR, sxuit
BUKOPUCTOBYBaBCH Yy  (pAapMakoJIOriYyHMX  Ta  TOKCHKOJOTIYHHX
nocmimxeHHsx Oesmexku. Illypm SD, SKMX BHKOPHCTOBYBAd ¥y
(hapMaKoJIOTIYHHUX Ta TOKCHKOJIOTIYHMX JociimkeHHAX. Konsoposuit B
mypie Long-Evans, Tako BMKOPMCTOBYBaJIM JUIS OLIHKH PO3IOINY B
tkanuHax. IlomibHo mo mocnmimkeHs (apmakoyorii Ta TOKCHKOJOTIT
Oesnexu, cobaxu Oirie Ta MaBNM LIMHOMOJIEIYC BHKOPHCTOBYBAIHCH SIK
BUaM cobak Ta Maen BignoBiiHo. DapmakokiHeTMYHI mapameTpH
PO3paxoByBaIM METOAOM HE3aJICXKHOTO aHai3y.

2) BCMOKTYBaHHs

®daginipasip nokasae xopoiny nepopajisHy abcopbuito 3 GiogocTynHICTIO
97,6% micnsa mepopaJbHOr0 BBEACHHSI MHIINAM Ta IIBHAKICTIO BHBEICHHS
3 ceuero 83,06% Ta 91,14% BignoBigHO y ImypiB Ta MAaBI MiC/s
nepopaisHoro npuitomy “C-¢apinipasipy. V nociipkennax mnpodinis
MeTaboMiTiB MuasMu Ta cedi Mmicas MepopadbHOro BeegeHHs *C-
daeinipaBipy Iypam Ta MaBnaM OCHOBHMM MeTabosiToM (aBimipaBipy
6yno BuzHaueHo M1, 3 MEHIIMMH KiJIBKOCTAMM IHIIMX MeTabolIiTIB,
BKIFOYaroun M2, rmokypoHiHuH kou'torar ¢asimipaBipy Ta M3,
pubosunsoBaHa Qopma. Y mypie Ta MaBm uepe3 0,5 roauHu micis
nepopansHoro npuiiomy *C-¢asinipaBipy B miasmi KpoBi BHABISIH
nepeBaxkHo (aBimipasip (cmiBBimHOmeHHs ckiany: 92,85% Ta 53,16%
BipnosinHo), a M1, B ocHOBHOMY, B ceui (CHiBBIHOIIEHHS CKIajy:
43,03% mo 95,35%). 1li pesyabraTtd AEMOHCTPYIOThb, 1O (asimipasip
Mmertabomizyerbess 0 piBHs M1 i BuHBOjgMTBECA i3 cedelo micns
IepOPAIBHOTO BBEICHHS.
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[Ticna mepopansHoro mpuiiomy y mofeit Ginbiua yactuna dasinipasipy
BCMOKTyBanace, a 77,3% - 94,8% no3u BuBommioca y sursiai M1 i3
ceuero (mocnipxenna JP101). Oxpim meraGousity M1 y cewi Ta miasmi
KpOBIi JIIOMUHU, TaKOXX OyB BUsBIeHHIT MeTaGomiT M2, saxuii Takox 6yno

BUABICHO Y IIypiB Ta MaBl; cneuudidHuX Uit Jrofeil MerabosiiTis
BUSBJIEHO He Oyo0.

@aginipaBip He MeTaboli3yBaBcs B MIKpOCOMax MEYiHKH JIIOJMHH, ale
merabounizyBaBes 10 M1 y LMTO30/i MeYiHKH JIOAMHM; MeTaboJi3M 10
M1 npurnigysascs inribiropom AO. MeraGoniuna aktuBHicte 10 M1
CYTTEBO KopeinoBasa 3 akTHBHicTHO AQ, IO BKa3dye Ha Te, IO
(apimipaBip Metabonizyerscs no M mepesaxno AQO. Kpim Toro,
(asinipasip npurnivysas aktusHicTe AQO 3aJIe3KHO BiJl KOHUEHTpAIl Ta
yacy, JIEMOHCTpYrOuM iHribyroumii Mexanizm (MBI), skuif He3BOpOTHO
iHridye AO.

@K ¢asinipaeipy y mopeit crienajae 3 @K y inummx TBapuH

CrareBa pisHuus, jiniiinicte ¢papmakokineTuxn ¢aginipasipy Ta
BIIJINB NIOBTOPHOI0 BBeIeHHS

[licns  nepopaneHOro mnpuiiomy (daBimipaBipy YiTKHX  CTaTEBHX
BiIMIHHOCTE# y IIa3MOBMX KOHIIEHTpallifiX y 1IypiB, cobak Ta MaBI He
Oyno. ¥ camox mumeii AUCo-24 pasiniparipy 6yB y 1,5-2,0 pa3u pumum,
HIDK Yy CaMIB, a CaMKHM JIGMOHCTPYBaJM MeHINYy Ipoaykuiro M1, Hix
camui, i3 cniBeigHomenwsm AUC Ml nporu  ¢asinipasipy
(AUCMI/AUCT-705) 30% mo 56% Bix mokazHHKa y caMIliB, 10 BKAa3ye Ha
pisaumro B crarti. B AO-akTHBHOCTI HeMmae 4iTKoi pi3HMUI cTaTi y
mypis'?, Tak camo cobaku MaloTh HeBeluKy AO-aKTHBHICTH®, TOAI SK Y
MHIIeH moBitoMisieTses npo Oineir Bucoky AO-akTHBHICTH y caMIB,
Hixk y camox®>*. Omxe, crarreBy pizamigo ®K ¢aginipasipy y mnasmi
BBAKAIOTH 3aBJSKU pisHuui B aktuBHOCcTI AO Ta crnenudiunicTIO M
MHIIEH.

Y mogelt Oyno 3aJOKyMEHTOBAHO BiJCYTHICTb YiTKMX CTaTEBHX
BimMinHOCTel B akTHBHOCTI AO'?, a TakoX y KIIHIYHHX JOCTiIKEeHHIX
¢aginipagipy He crocrepiranocst crareBoi BiAMiHHOCTI y npodimax
KOHLICHTpaLliif B TUTa3Mi KpPoBi y KIIHIYHMX JOCITiJPKeHHAX ¢apinipasipy
(JP104 Study, JP107 Study, JP115 Study, US102 Study, US103 Study).

[Ticns mepopaneHoro mpuidomy (asimipaBipy criocrepiranu niHiHHY
KIHETHKY B IUIa3MOBUX KOHUeHTpauisx y mumeil (3-30 mr/kr) ta mypie
(13200 wmr/kr/gens). Y cobak Tta wmasm AUC%?*  dasinipasipy
36ibmyBascs i3 36ipmennsam 103 100 Mr/kr/no0y Ta BULIE, 10 CBiTYHTH
npo HeniHiiiHy kineruky. He crnocrepiranocs edexty OaratopasoBoro
IIEPOPaJILHOTO MPUHOMY Ha KOHLIEHTPALIO y IUIa3Mi KpoBi y mMumei (32
Mr/kr/nens, 5 auis), uypis (13-200 mr/xr/mens, 28 aHis) Ta cobax (10—
100 mr/kr/nens, 28 auie). 3 inmoro 6oky, AUCo-24 daBimipasipy y MaBn
micist mosTopHoro mpuifomy (Bim 100 mo 300 mr/kr/moGy, 14 nHis)
30inemumiace y 4,4 - 6,1 pasu mopiBHSHO 3 TakuM Ha 1-H JeHB, L0
ceiguuts mpo 3Miny OK micist moeTopHoro npuitomy. Taka Heniniiina OK
¢aeimipagipy ~Ta  3mimM  micas  Garatopazosoro  npuiiomy
cynposomKkysamuce 3umkeHHAM AUCMI/AUCT-705 1 MOSCHIOBAIMCH
3MeHLIeHHAM MeTabotiuHoro KiipeHey dasinipasipy.

ITic/i OJHOPA30BOroO IepopaibHOro NpuitoMy (asimipasipy IOAMHOIO
AUC o¢asinipasipy 6yna niniinoro six 30 1o 400 Mr, ane HeiHiHHOIO Bif
800 mo 1600 wmr, i3 s36inemennam AUC npu 36inbineHHi o3
(mocnimkenns JP101). Pospaxosanuit AUCMI/AUCT-705 cranosus 51,8%
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- 64,3% mpu 30-400 wmr, ame 3MeHmyBaBcs 3i 30iAbINEHHAM 103
BinnosigHo no 39.2% ra 17.4%, npu 800 Ta 1600 Mmr (mocnimxeHHs
JP101). ITomibno mo cobax Ta MaBm, 3MiHH 3YMOBJIEHI 3MEHIICHHSIM
meTaboiiuboro kiipency ¢aeimipasipy. @K ¢aginipasipy 3mimopanace
micjig  6araTopasoBoro NpHMAOMY JIFOABMH: IIicid  6araTopasoBoro
nepopajibHoro mnpuiiomy ¢asinipasipy mo 400 mr 3 pasu Ha jeHb
npotsarom 7 auie AUCt 30ineiryBaBcst mpubIu3HO B S5 pasiB MOpiBHAHO 3
AUC nicnsa nepmoi 1031, AUCMI/AUCT-705 3MeHIYBaBCsI IPUOIIU3HO 10
20 % Bix Taxoi micns mepmoi ao3u (mocnimkents JP103). Masimipasip
Merabonisyerses 10 M1 nepeaxno AO i BuBoguTECS i3 cevero. Kpim
Toro, ¢asimipaBip npurnidysae akrueHicte AQ B 3aleXHOCTI BiJ
KOHIIEHTpauil Ta 4acy, aemoHcTpyroun MBI, skuit HeobopotHo iHribye
AO. Otxe, HeniHiliHa KiHeTHKA y BUCOKMX J103aX (= 800 mr) Ta 3minu ®K
micig  6araTopa3’oBOro  NpUHOMY — MOSICHIOIOTBECS  3HIKEHHSIM
meTaboniuHoro Kiipency yepez MBI AO ¢daginipagipom. 3 inmoro 6oky,
IicJIA BBE/IEHHS y BCTAHOBJIEHOMY A03yBaHHi, ToO6To 1200 Mr y Bursai
no4atkoroi 1034 Ta 400 Mr y sxocTi apyroi go3u Ha 1-if JeHs, a noTiM
400 mr xBivi Ha jgeHs 3 2 mo 5-# JeHb, KOHUEHTpauis ¢asimipasipy B
nja3Mi KpoBi CYTTEBO He 3pOcTalia, TAKMM YHHOM MOke OyTH JOCATHYTa
Maibxe noctifina joboea AUC (Big 546 mo 637 MK roa/Mmin) MpoTAroM
nepiofy JikyBaHH (nocmimkenus JP111).

3) po3nofin

Poznoain ¢asinipasipy B Jierensix

Beaxkaerses1, o Qaeimparip MetabomnisyeTtees go dasimipaBipy-PTO,
akTHBHOI (GOPMH, B KIITHHAaX TKAaHMH i TPOSBISIE CBOI MPOTHBIPYCHY
aKTHBHiCTb. Ilicns mepopanshoro mnpuifomy papmioaktuemicts '*C-
dasinipasipy y sereHsx mypie Ta MaBI MBHAKO J0CSATaNa MAKCHMAIBHOT
KOHLIEHTpalii 3  MOJaJbUIOK  eNiMiHAliel0  mapajeapHo  JI0
pamioakTHBHOCTI m1a3mMu. CiBBiIHOIIEHHS MaKCUMAaJIbHOI KOHLEHTpauii
PalioaKTHBHOCTI B JIEFeHSIX JI0 KOHIEHTpAllil pa/lioaKTHBHOCTI B ILIa3Mi y
mypie Ta maen cranomwio 0,50 Ta 0,51 BigmorixHo. Byno migTBepmKEHO,
IO MicNs IepopaibHOro puitoMmy ¢asimipasipy 20 Mr/kr KOHUEHTpallis
¢apinipapipy-PT® B serensx Mumed Jjgocaria  MaKCHMalbHOT
xoHueHrtpauii 0,683 mxr/r (1,29 Mxmonb/kr) udepe3 4 TOAMHM ITics
BBEJICHHs IepIuoi J1o3M Ta npoaykuii ¢asinipaBipy-PT® y nerensx, sike
nependavaeTeca AK Miclle 3apaXkeHHs BipycoM rpumy. Tiz ¢asimipagipy-
PT® y nerensix cranosus 4,21 rogunu, Mo CBIIYUTE PO OLIBII MOBIIBHE
BUBEACHHS, HiXK (apinipaBipy y miasmi (ti2: 2,05 rogunu). Konu inteppan
JO3YBaHHS CTAHOBUTEH 12 TOIMH, IIBUIKICTE HAKOIIMYEHHS, OIiHCHA NPH
MPUIYLIEHHI OJHOKOMNApTMEHTHOI Moaeni, craHoBwia 1,16, oTxe,
HakonuueHHs (apimipaBipy-PT® wmanoiimoripne. Hapexeni Bume
pe3yIIBETaTH MOKa3yIOTh, Mo dagimipasip, SKH MBHIKO PO3MOILIIETECS B
JereHsxX IIicias BBeAeHHs, Merabomisyersess a0 arimipasipy-PT® i
3aJIMIIAETECS B JIEreHsX JOBIUe, HDX (aBimipaBip y rmiasmi; pesyisTaTi
TaKOX MOKa3yIOTh, 110 (haBinipaBip He HAKOIIMYYEThCH.

Ockinpku  mpoaykuito  ¢garimipapipy-PT® Oymo miareeppkeHo Ha
MOHOHYK/ICApHUX KIiTHHAX nepupepruyHoi KpOBi MOAMHHM in vitro,
nependayaerses, mo ¢ariniparip-PT® Takox BUpoGIsSeTbCA B OpraHismi
JIIONUHH Ta NPOSBIIAE aKTUBHICTh MPOTH BIPYCY IPHITY.

Y  Mumei, 10 BHUKOPHCTOBYBAJMCH y  (hapMaKoJMHaMiuHMX
JOCHiKeHHsX, 3B'sa3yBanHs (QasimipaBipy 3 Oinkamu in vitro Gymo
HU3BKUM (TpubnusHo 10%), Toai sik 3B'si3yBaHHs 3 OiIKaMU CUPOBATKH Y
JMIOIMHKM CTaHOBHIO NpuOmu3HO 54%, IO BKa3ye Ha DPI3HULIO MiX
BHJIAMH.
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Bumesasnadeni  pesyneTaTH  J03BOJSAIOTE NPUIYCTHTH, 1[I0 IpH
eKkcTpanonauii  eexTuBHOCTI  (aBimipaBipy, Momenel TBapuH, Ha
JIOJIMHY, HEOOXITHO BpaxoByBaTH KOHUEHTpauii dasimipasipy, mo He €
3B’3aHUMH, Y KPOBi, PO2MOJiN Y TKAHMHAX JUXaHHS, BKIIOYAIOYM JIETeHi,
Ta Metabosism Ha ¢asinipaBip-PT®. OTxe, 3a JONOMOroxX MOAENi, IO
BKJIFOYA€ 3B’ SI3yBaHHA 3 OilIKaMM CHUPOBATKHM KPOBI, PO3MO/LN Y JIETEHX Ta
metabouizm 0 dasinmipaBipy-PT®, 6yi10 onjineHo HOro KOHLEHTpAIiio B
JIEreHAX Yy JIOAMHY Y 3allIaHOBaHii 103i. 3rigHo 3 ouiHkor, Cmin 10 48
TOAMH Ticis nepiuoi Jo3u Ha 1-fi JeHs, sK npaBuio, 3amumascs 0,3
MKMOJIB/KT abo Buime, a T> 0,4 MxMons/kr Takox Oys 50% abo Bumie
(JP111 Study), 3a10BONBHAOYM IUTHOBI 3HAYCHHS, OTPUMAHI 3 aHAIZY
@®K/®D]] na ocHoi dasinipaBipy-PT® y nerensx mumi. Tomy ouikyeTses
edexTHBHICTS (haBimipaBipy Npy BCTAHOBJICHOMY /I03YBaHHI.

4) meTaboiizm

PapMakoKiHeTHKA NPH NOPYLIEHHAX QYHKUIT MeYiHKH Ta HHPOK

[Ticna nepopanbHOro mpuifoMy IIypam Ta MaBhnaM Oilblia 4YacTHHA
daginiparipy MetabomnizyBanacs 1o pisas M1 Ta BuBoquiacs i3 ceuero.

5) BUBeACHHS

B Oynp-skoMy BUNagky, y JOJell HHUPKOBA E€KCKpELls, MiHIMaJbHO
cripuse BUBe/IeHHIO (aBiniparipy 3 opraHiamy, i BRBaxaeThes, o Oinpla
yacTHHa MeTabonizyerses 10 M1 y mediHIi 3 MOAANBIIO HHPKOBOIO
exckpeniero M1. ¥V pasi nopymenns ¢pyHkuii neuinku akrusHicte AO B
MeYiHLi TaKoX 3MEHIIUTHCSH, IO MPU3BEIE 10 MOXIHMBOLO 30iNBINEHHS
KOHIeHTpallii ¢aBimipaBipy B tiasmi. A y pas3i HUPKOBOI HEIOCTATHOCTI
KoHIEHTpalis (apinipapipy B mmia3zmi Maibke He 3MIHHUTBCS, ale
koHUeHTpauis M1 y mna3mi 30ineuiyeTbea 4epes 3aTPUMKY BHBEICHHSA
M1 HupKamu.

6)
(hapMakoKkiHeTHYHI
B3aEMOJIT
(moxuiHivHI)

dapinipasip nemoHcTpyBaB inriOyrounit epexr wa CYP2C8 in vitro.
Ockinbku 3HaueHHa [Cso 477 mxmons/n (74,9 Mxr/mn) craHoBumo 1,5-
KpaTHY KOHLEHTpalilo B IUIa3Mi NpH BCTaHOBICHOMY 103yBaHHI (Cmax
micas meprmoi mo3uw B 1200 wmr: 51,5 mxr/mi, mocnimxenus JP111),
KOHLEHTpallis mpemaparie y Iula3Mi KpoOBi sSIKi B  OCHOBHOMY
metabonizyroreest CYP2C8, moxyTs OyTn 30inbIneHi Npu OHOYACHOMY
3aCcTOCYBaHHI 3 (asimipaBipom. BigmosigHo mo BkasiBok FDA momo
B3a€MOJLIT JiKapchbKUX 3aco0iB (MPOEKT), penariHijl, pO3MINiTa30H Ta
nakiirakcen IepepaxoBaHi sk cyGcrparni npenaparu CYP2CS8. 3 mux
penarniHix Ta posurnitazoH He cxpajeHi B Snownil. Ilaknitakcen mae
By3bKI Mexi Oe3mexku, i Oe3mne4HICTh OJHOYACHOTO 3aCTOCYBAHHA 3
(aBimipaBipoM He BCTaHOBIEGHA. TOMY CIii YHHKAaTH OIHOYACHOIO
3aCTOCYBaHHA makiiTakceny. @DapimipaBip BHARNAE NHIIEe CIaOKy
inribyrouy agiro Ha CYP1A2, 2C9, 2C19, 2D6, 2E1 abo 3A4, a iuriyroua
nist M1 Ha Bei i30depmenT Oyna cnabkoro. 3 iHworo Goky, dasiniparip
He inmykyBaB CYP y monunu in vitro, i BUHHKHEHHS dapMaKkoKiHETHYHOT
nikapceKoi B3aeMozii BHacijok inpyxuii CYP manoiimoBipHe.

Ockinekn  ¢apimipaip BusiBize MBI AO, skuli € ocHOBHUM
MeTaboizyrouuM (pepMEHTOM, HOro BUKOPHUCTaHH: 3 IpenapaTaMu, AKi B
OCHOBHOMY MeTaboumizyioTecst AQO, Moxe 30LIBIIHTH KOHUEHTpALito
OJIHOYACHO 3aCTOCOBYBAHHUX Iperaparis y ruiasMi kposi. Tomy npenapatw,
SIKi BUBOJATBCS 3 Opradismy 3a joromororo Merabomismy AO i MaroTh
BY3bKi Me3xki Ge3rexy, He CIIiJ] 3aCTOCOBYBaTH 0JTHOYACHO.

OuinroBanu MoxuBi epextn ¢asinipaBipy Ha MerTabomnisMm Teodininy,
aneraminogeny Ta o3ensTaMiBipy Qocdary, sKi MOXKYTh 3aCTOCOBYBATHCS
3 (apinipaBipoM y Kiiniysux ymoBaX. Teodinin B ocHOBHOMY
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metaGonisyerses CYP1A2%, ane dasinipasip maibke ne inribye CYP1A2
i, OmKe, HaBpsaX 4M BIUIMBae Ha MeTabomism Teodininy. Opnak
MOBiOMIIAETECS, IO aTOMypHHON, iHribirop kcantuHokcupasu (XO),
MiBUIYE IUIA3MOBY KOHUEHTpaiio Teodininy’. Ockinsku 6ymo
BCTaHOBJIEHO, o XO Gepe yyacTh Y 4acTUHi MeTaboniamy dasimipasipy,
BB Ha XO OLiHIOBaNM in Vitro 3 BUKOPUCTAHHAM 1-METHIIKCAHTHHY,
meTabonity TeodiniHy, sk mnokasHuka. @aeimipaBip He NpUTHiYYyBaB
merabonism 1-mMeTunkcanTHHY 3a goromororo X0, i ToMy MalioHMOBIpHO,
IO OfiHOYacHe 3acTocyBaHHs (asinipasipy 3 TeodiniHom 36inbmye
KOHIEHTpalio Teodininy B ruasmi kpoei. Crmig 3a3sauut, mo y
KIiHiYHOMY  ¢apmakonoriuHoMy HociipkeHHI  GaeimipaBipy npu
OZIHOYAaCHOMY 3acTocyBaHHiI 3 TeodiniHOM daimipaBip He BIUIMBAaB Ha
KOHLIeHTpalio Teodininy B mnasmi kposi, npore AUCo-12 dasimipaBipy
30imemyBaBess y 1,2-1,3 pasu mpu OXHOYACHOMY 3acTOCYBaHHI 3
teoiminom (Hocnipkenns JP108). Moxinea npuyuna 30iIbIICHHS -
KOHKYpPEHTHE NPUTHIYEHHS MeTaboIi3My ¢agimipagipy,
onocepeaxoBaHoro X0, 1-MeTHIKCaHTHHOM, MeTabotiToM Teodininy.

AueraMiHOpeH BHBOJUTBCS 3 OpraHi3sMy TIOJIOBHUM YHHOM IIISXOM
rmoKypoHizanii  Ta  cynsaraniiinoro  obminy®>°,  ®asinipasip
npurHiuyBas MetabomisM cynbgaranii aneraminodeny in vitro 3i
snageHHsaM ICso 150 mxmons/it (23,6 mxr/mi), mwo cranosuio 0,46-kpaTHy
KOHIIEHTPALIIO B IUIa3Mi IPU BU3HAYEHOMY 103yBaHHi (Cmex nicis nepioi
jo3u rpu 1200 mr: 51,5 mxr/mn, gocnijpkenss JP111). Ockinsku Big 30%
no 44% aneramiHodeHy MeraGonmizyethcs  cynsgarysanuam®®!0,
OfIHOYACHE 3acTOCYBaHHs (QapimipaBipy mMoxe 30LIBIIUTH KOHLEHTPALIIO
aneramiHodeny B mmasmi Kpomi mo 1,79 pasy. Ilicis mepopansHoro
BBeZeHHs aneraminodeny 400 Mr roasM MakcHMalibHa KOHIGHTpALs y
riasMi Kpoei craHoBute 9,1 mkr/mn; 3 iHmoro Ooky, Horo TOKCHYHi
CHMITOMM  (TMOpYINEHHA (yHKUIT IeYiHKM) PpPO3BHBAIOTECH, KOJHM
KOHLIEHTpAllis B IIa3Mi uepe3 4 roAMHM Iicjs BBEJEHHsS cTaHOBUTH 300
MKr/Mn  aGo Oinplie, a pU3MK pPO3BUTKY TOKCHYHHMX CHMIITOMIB
BBAKAETHCSH HHM3BKHM, SIKIIO KOHLEHTpauis uepe3 4 TOJUHU ITiCHs
BBEJCHHS cTAHOBUTE 120 Mxr/ma a6o menme'!. Omxe, HapiTh sxmo AUC
aueraminogeny Oyno 30ib1meHo TpUOIH3HO y 2 pa3u Michs 0JJHOYaCHOTO
3acToCyBaHHA 3  (aBimipaBipoM, PpU3HK  PO3BUTKY  II€4iHKOBOI
HeocTaTHOCTI OyB OM Jyxe HU3BKUM.

OszensramiBip aeectepudixyerscsi KapOokcHecTepasolo [0 aKTHBHOL
dopmu - o3ensramiBipy xapGokcuar'?, Iuribitopuuii epexr dasinipasipy
in vitro Ha meecrepudikaiio o3ensramiBipy ciabkuif, i B KIiHIYHOMY
(bapmakosioriunoMy  JgociijpkeHHi  (aBimipaBipy B komOinauii 3
osensTaMiBip pocdarom cymyTHiH npuifoM He BIUIMBAB Ha KOHLEHTPALIIO
*KOJHOTO Ipernapary y 1iasmi kposi (rocnimxenns JP109).

Hi ¢asinipasip, vi M1 ne 6ymu cyberpaTtom moacekoro P-riikonporeiny
(P-gp) in vitro, i Bonu BusBisAM ume cinabke inribysanna P-gp. Tomy
(apmakokiHeTH4HI B3aeMojii Jikapchkux 3aco0iB 3 npenapatamu, fKi
cayxars cyberpatamu quis P-gp, ManoiMoBipHi.

7) inmi
dbapMakokineTHHi
IOCIIKEeHHA

Ipounkuennst dapinipasipy uepes mnianenrapumii OGap’ep T1a
BHBeJIEeHH H0oro 3 MOJIOKOM

[icns TepopaEHOTO BBEJICHHS 4C-paginipasipy ypam
PaioaKTHBHICTH IIPOXOAMIIA Yepes MIAlEHTy Ta MepeaaBalach MmiojiaM, a
KOHIIEHTpALi pa/jioaKTHBHOCTI y TUIOAIB Ta TKAHMH IUIOJA CTAHOBHJIM
0,37-1,72 pa3u xonunenrpauii y rutasmi Marepi. Ili pesynsratu cBigyarh
TIPO MOMJIMBICTH IPOHMKHEHHS Npenapary yepes IUlalleHTapHuid 6ap’ep y
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BariTHHX, AKi OTPUMYBaIH dasimipasip.

Ilicna mnepopanenoro eeegenHs '“C-¢apimipasipy Cmex Ta AUC
pamioakTUBHOCTI y Mosoni 1ypis cranoBuan 1,53 Ta 2,66 pasu Cmax Ta
AUC y miasmi BiAMOBIZHO, 10 CBiAYMTH MPO eKCKpeLito 3 MonokoM. 11i
Pe3yIbTaTh CBii4aTh MPO MOXIMBHIA nepeHoc ¢arinipapipy HemorisTaM
4epe3 MOJIOKO TAKOXK Y JTHOICH.

Mexanism niABHIEHHS ce40BOi KHCJIOTH B KPORI Y Jrojieii

Y KIiHIYHOMY JOCIIKEHH] Ni{BUILEHHS PIBHA CEYOBOT KUCIOTH B KPOBi
crioctepiranocs fk nobGiuxe semme (mocnimxenus JP111), V mopeit
nupkosuit knipenc (CLr) odasinipasipy cranosute < 0,02 1/rox
(mocmimxenns JP101), mo poGuth HHMPKOBMI KIipeHC HE3B’S3aHOTO
aginmipasipy (CL+/fx) < 0,04 n/rox (cepense 38’s3yBaHHs 3 Gimkamu
cupoBaTku: 53,8%). OCKiIBKM BiTHOINEHHS KIHpPEHCY 10 IIBHUAKOCTI
xnyboukopoi Qinerpanii (IIK®, 125 ma/xs, 7,5 n/rox) menme 1 (<
0,005), Oyno 3ampomoHOBaHO BHECOK KaHanbLeBoi peabcopOuii y
HHUPKOBY eKcKpelito ¢asinipasipy. Hupkosuii knipenc M1 cTaHOBHTE Bij
14,57 mo 19,65 n/rox (mocnmimpkenns JP101), wo cranosurs CLi/fu Bif
21,8 no 29,4 n/ron (cepenHe 3B’ s3yBaHHs 3 GiIKaMu B CHPOBATII KPOBI:
33,1%). Ockinbku BinHowenHs kiipency ao LIK® 6insme nix 1 (2,9 g0
3,9), MPOrHO3y€eThCs BHECOK KaHAJBIIEBOI CeKpellii y HUPKOBY €KCKpELio
MI1. Bigomo, mo kaHampleBa peabcopOuis Ta KaHanmblEBa CEKPELlis
CIPHSIOTE HUPKOBI eKckpelii cevoBoi kucnotu'¥, a Tpancroprep yparis
momuau  (hURAT) 1, skuif 3HaXoquThess Ha IPOCBITHIM CTOpOHI
KaHaNIbLiB, Oepe y4acTh y KaHaIbUEBil peabeopbuii ceworol kuemoTu'?,
Kpim TOro, OockiJbkM cedoBa KucIOTAa € CYOCTpaToM IMEPEHOCHUKA
opraniyuux anioHiB moauHu (hOAT) 1 ta hOAT3, sxi npucyTHi Ha
GasanpHiit croponi kamamsuis'®, hOAT1 ta hOATS3, iiMosipHo, GepyTh
y4acTb y KaHanbleBil cekpemii cedoBoi kucioru. Pasimipasip (126
Mmkr/mn  [800 mxmoms/n]) ta M1 (51,9 mxr/mn [300 mxmons/n])
inribysamn hOATI, hOAT3 ta hURATI. Kpim Toro, M1 mnpuckopus
hURATI-onocepekoBanmii OOMIHHHMH TpaHCIIOPT CEYOBOI KHCIOTH.
Bimomo, mo mnipasuHamiy, anTuMikoGakTepianeHME 3acib, migBHILyE
piBeHb CEYOBOI KHCIOTH B CHpOBATL{ KpOBi, crpusioud peabeopOuil
CEe4OBOi KMCIOTH, OCKIIBKM MeTaboliT, IipasWHOBa KHCIIOTA, CIIYXKUTh
obminnmm cy6erpatom hURAT1 i 36inemye oOMiHHME TpaHcmopt
ceyoBoi kucnoru'*. Ockineku M1, moaibno 1o mipasuHOBOI KMCIOTH |,
cnpusB oOMiHHOMY Tpaucrnopry cedoBoi kuciotn hURATI, a
¢aginipasip tTa M1 inribysamn hOAT] ta hOAT3, nigBuiuenus pisHs
Ce4yoBOi KHCIOTH B KpOBi, siKe crHocrepiraiocs Yy KIiHIYHOMY
JOCIIKEHHI, BBa)Kalocs MOB'S3aHuM i3 BIuiMBoM (asimipaBipy Ta M1 Ha
TpaHcIopTepH, o OepyTh Yy4acTh y HHUPKOBiM ekckpewii ceyoBoi
KHUCJIOTH.

4, ToxcHKOIIOTIs:

Ilepen mowarkoM KiIiHiYHUX JochipkeHs ¢a3u | Oynu mposenmeni Taki
JOCIT PKEHHS; JIOCTIKEHHS TOKCHYHOCTI OJIHOpa30BOi 03U
(mocni/pKeHHs NEepopajbHUX Ta BHYTPIIIHLOBEHHHX 03 Y MHIIEH Ta
JOCIHIJIKEHHs IIepOpalbHUX J03 y LIypiB), AOCIHIKEHHA TOKCHYHOCTI
MOBTOPHHUX 7103 (1-MicA4HI AOCHI/KEHHS MepopanbHOl 03U y IMYpiB Ta
cobaku), TOCIiPKEHHS TeHOTOKCHYHOCTI (TecT GakrepialbHOl 3BOPOTHOT
MyTaLlil, TECT Ha XPOMOCOMHi abepallil 3 BUKOPHUCTAHHAM KyJIETHBOBaHUX
KJIITUH CCaBliB, MIKpOAAEpHHUI TecT Ha nrypax, aHaniz TK Ha nimbomy
MHUIII Ta AOCi/KeHHs nosaruiaHosoro cunresy JIHK 3 BukopucTaHHAM
rernaTolMTIiB IIypiB) Ta JAOCT/KEHHS TOKCHYHOCTI PENpPOIYyKTHBHOT
cUCTEMH  (JIOCHIDKEHHST BIUIMBY Ha (EPTWIBHICTE Ta  paHHIN
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eMOpioHa/lbHHH PO3BUTOK y IIYpiB Ta [OC/IIIKEHHS BIUIMBY Ha
emOpionaisHO-peTansHuit po3euTOK 1ypie). KpiM Toro, Gyio nposexeHo
AOCHI/DKEHHs] TOKCHYHOCTI OJHOPA30BOI BHYTpPIIUHBOBEHHOT J03H Y
mypiB, JOCIHI/PKCHHA TOKCHYHOCTI OIHOpa3oBoi Jo3u y cobak,
AOCTI/KEHHA (DOTOTOKCHYHOCTI Yy MOPCBKMX CBHHOK Ta JOCIIKEHHS
TOKCHYHOCTI y HENOBHONITHIX TBapuH (l-Mmicsudi mociifkeHHs
nepopaibHOT 034 Yy HIypiB Ta cobak) (yci mociipkeHHs He 6ymu GLP).
KpiMm Toro, ockineku pomimxu T-705B1 i T-705B2, mo MicTaThcs B
naptii JIKapceKkoi PeYOBHHH, IO 3aCTOCOBYeThes ¥ (asi | wnimiunmx
JOCII/UKEHb (IOCTI/UKEHHA 3 OJHOPA30BMM BBEICHHAM), OYIM HIDKYE
Meki BuABIEHHA abo Mexi KinbkicHoro BusHayenus (0,05%) y mapril
JIKapceKoi  PEYOBMHH, SKy BHKOPUCTOBYBANM Y  JIOCIHIKEHHSX
TOKCHYHOCTI, IPOBEJEHUX J0 IIOYATKY KJIIHIYHHX JOciiukeHs dasu I,
JIONIATKOBI  JIOCTI/DKEHHA TOKCHYHOCTI (JOCIIKEHHSI OQHOPA30BOi
nepopajpHOl A03H y IypiB, TecT OakrepianbHO! 3BOPOTHOI MyTallii Ta
TECT MIKpOsIEPHUX PEYOBMH Ha INypax; Bei mociiukenns e 6ymu GLP)
NPOBOAMIMCE 3 BHKODHCTAHHAM Iapril JKAapchkol pEYOBMHM JIIst
KIiHiyHUX Jocnimkens [ dasu s migreepmkeHHs Gesneku 06ox
JIOMIIIIOK.

ITicns mouarky ¢aszu I xnminiyHux jgocmikens Oymu mpoBejeHi Taki
JOCTI/DKEHHS:  2-TYDKHEBE  JOCII/PKEHHs. TOKCHYHOCTI  TOBTOPHHX
NCPOPAJILHHX /103 Y MaBIl, JOC/I/PKEHHS 3 METOIO 3'CyBaHHA MeXaHi3My
XpOMOCOMHHMX abepalliif, L0 cHOCTepiraloTeCss B KYJETHBOBAHMX
KIITHHaX Moso4HOi 3a03u (edeKTH TpPUBAJIOCTI NpPEKYIETypH Ta
JI0/1aBaHHA TIONEpeIHUKIB HYKJIETHOBOI KHCIIOTH Ta BIUIMB Ha KiJIBKICTB
BHYTPIiIIHBOKTITHHHHUX HYKJIEOTH/IiB [He-GLP]), JOCHIIKEHHS
TOKCHYHOCTI JJI PeNnpoAYKTHBHOI CHCTEMH Ta PO3BHTKY ILJIOAY
(nocmipkeHHs  (deTanpHO-eMOPIOHAIEHOTO  PO3BHTKY HA  MHMINAX,
KpPOJIMKax Ta MaBnax (JloclijpkeHHs Ha MaBnax He Oyno GLP),
KoMOiHOBaHe JOCIHI/KEHHS Ha CaMIFX (epTWIBHICTE Ta (eTaabHo-
eMOpiOHaNBHUI PO3BUTOK y IIYpiB, a TAKOX JOCTIKEHHs BIUIMBY HA H0-
Ta TOCTHATaJBHUI PO3BUTOK, BKIIOYAoYM (YHKIIO Marepi, y LIypiB),
JOCIIKEHHS IMYHOTOKCHYHOCTI, JOCIHI/UKEHHS (POTOTOKCHMHOCTI Y
MHUIIeH Ta  l-MicA4HE  JOCHIMKEHHS  TOKCHYHOCTI  [MOBTOPHHX
nepopajpHUX 103 Yy HenoBHoniTHiX cobak 3rigno GLP. Kpim Toro,
ockinbkH BUpoOneHHs M1 y moneit 6yno GinbmuM, HiK odikyBanocs 3a
pesynsTaTaMd  HEKJIIHIYHHUX JOCHI/PKEHb, TMPOBEAECHUX JIO [10YATKY
KTHIYHUX JIOCJI/DKEHb, MOCTIKEHHS TeHOTOKcHuuHnocTi M1 (Trect Ha
OakrepiaJlbHy 3BOPOTHY MYTAIlil0 Ta TECT HAa XPOMOCOMHI abepauii 3
BHKOPHUCTAHHAM KyJIBTHBOBaHMX KIITHH CCaBLiB) Ta OyJIM NpoBeAeHI
JOCHI/UKEHHA  PENpOAyKTHBHOI  TOKCHYHOCTI  Merabomity Ml
(mocnimpkeHHs PaHHBOrO PO3BUTKY eMOpioHa [0 iMIUIaHTauil mypam Ta
JIOCII/PKEHHS. BIUIMBY Ha (eTalibHO-eMOpiOHaJIEHUIT PO3BUTOK IIypiB).
Kpim Toro, ockinbku B JOCIIUKEHHSIX TOKCHYHOCTI JUIS PeNpOAyKTHBHOT
cucTteMd Oy/0 BHSBIEHO BIUIMB HA TECTHUKY/SIPHY CHCTeMYy, Oyiu
HPOBEJCHI BiAIIOBI/IHI HOCII/DKEHHS TECTUKYIISIPHOT TOKCHYHOCTI.

ToxcuunicTe dasimipaBipy oniHiOBanM 32 pe3yneTaTaMy IUX JOCII/HKEHB,
NONepeHbO MNPOBOAMIMCE JOCIi/keHHs TokcuyHocti (He GLP) Ta
onyOiKoBaHOT JiTeparypH.

Cepen NpoBeEHHX JAOCITI/UKEHB KIIFOYOBI JIOCHIZMKEHHS IPOBOJUIHMCH
BigmosigHo o «Ministerial Ordinance on Good Laboratory Practice for
Nonclinical Safety Studies of Drugs» (Ilocranoea Ne 21 Big 26 Gepesus
1997 p.. MinicrepcTBO OXOpOHHM 310poB'A, YacTKOBMH mnepersm:
[Toctanosa Nell4 Big 13 yepeus 2008 p., MiHicTepcTBO 0XOpOHHM
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3710pOB's).
1) TokcuuHicTD Y
pasi o1HOpa30BOIroO o
BBEICHHS N e IMopona/Illta nsx Tpupanicrs Hoza Kommmaene 3
B M BBEJICHHA n03yBaHHA | (MI/KT/neHs?) GLP
Toxkcuynicr | ICR Mice 3oHnA = 0, 500, 1000, | Tak
b ouiel 2000
103K
ICR Mice Buyrpimmsos = 0, 500, 1000, | Tax
€HHO 2000
SD Rats K100 = 0, 500, 1000, | Tak
2000
SD Rats BuyTpimHsor = 0, 500, 1000, | Hi
€HHO 2000
Beagle Dogs | Kancyna = 1000 Hi
Y JOCHi/UKEHHAX TOKCHYHOCTI  OJHOpPA30BOI  IEpopajibHoi  Ta

O/IHOPa30BOT BHYTPILIHBOBEHHO! [03M Ha MMINAX Ta LIypax MKOIHA
TBaprHa He 3arunyna npu 2000 mr/kr, a npubnuzHa neransHa no3a Gyia
pumoro 32 2000 wmr/kr. Y gochipkeHHI TOKCHYHOCTI  pa3oBol
nepopansHoi 03K y cobak oaHa TBapuHa He romepia npu 1000 mr/kn,
a npubNIu3Ha NeraibHa j1o3a Oyna Bumoro 3a 1000 mr/kr.

2) TOKCHYHICTB Yy
pasi NOBTOPHUX
BBEJICHB

Toxcuunicr | SD Rats 3onx 1 micanm 0, 13, 32, 80, | Tak
b . 200
faraTopazoB
HX JI03
Beagle Dogs | Kancyna 2 TvkHI 0, 35, 150 Hi
Beagle Dogs | Kancyna 1 micsnm 0, 10, 30, | Tax
100,
100[300]°
Cynomolgus | 3onn 2 TixHi 0, 50, 100, | Tak
Monkeys 300, 1000
Cynomolgus | 3oux 2 THKHI 0, 100, 200, | Tak
Monkeys 300
ICR Mice 3onx 2 THXHI 0, 300, 1000 Hi
Y  [IBOTHXHEBOMY JOCIDKEHHI Jiana3oHy TOKCHMYHOCTI [103, IIpH

IIOBTOPHUX TEPOPaNbHUX BBEACHHAX, Y MaBI JKOJHMX TOKCHYHHX
CHMIITOMIB, BKIJIIOYAIOYH JIeTalbHi BUnagku npu jao3i 1000mr/kr/nens B
NepLInii IeHs IPUIOMY He CITOCTepiraaocs.

3 ommmy Ha pesylbTaTH, L0 CIOCTEpirajucs B Xoai 1-Mica4HOro
JOCIHI/PKEHHA TOKCHYHOCTI IOBTOPHHX IEPOpaJbHUX A03 y Iuypis, 1-
MiCA4HOroO JIOCIIi/KEHH TOKCHYHOCTI IMOBTOPHHX IEPOpajbHUX 103 Y
cobak Ta 2-THIKHEBOTO  JOCJIPKCHHS TOKCHYHOCTI  [OBTOPHHX
nepopainbHUX /103 y MaBl, oOpraHu-MmimeHi QasinmipaBipy BBaxkaau
réMOIOETHYHI TKAaHWHH, NMEeYiHKKU Ta Aecuka. JIoCHiPKeHHS TOKCHUHOCTI Y
OMX  TKAaHMHAX  [pHd  IIOBTOPHMX  JI03aX Ta  OOroBOpeHH:
€KCTPAMNOJILIFIHOCTI 1A JIIoNeH HaBeICHI HIDKYE.

KpoBoTBOpHA TKAHUHA:

V¥ 1-micsiuHOMY JOCIHiIKEHHI TOKCHYHOCT] MOBTOPHUX IEPOpANbHUX 103
y mypie BigMivamocek 3HmwkeHHs piHa Hb i Ht (mpu mo3ymanni > 80
Mr/kr/mo0y) Ta BHIDKCHHS pIiBHS EpPUTPOLMTIB i PETHKYIOLMTIB,
MPUTHIYeHHs. TeMomoe3y B KicTkoBoMy Mo3ky (mpu 200 mr/kr/moby —
neTanbHa R03a). Y 1-MiCSYHOMY AOCIIUKEHHI TOKCHYHOCTI IOBTOPHOI
nepopanbHoi  Jo3d Y cobak  BiAMiYanock 3MEHINEHHS  BMICTY
peTHKyouMTiB (npu jo3yeanHi > 30 mr/kr/no0y) Ta 3HMKEHHA pPiBHA
epurporutie, Hb ta Ht (mpum 300 mr/xr/noGy nporsrom 1 TiKHA 3
nojanbiuM 3MeHmeHHsaM 1034 10 100 Mr/kr/moby — netansHa no3a). Y
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2-TIKHEBOMY JIOCHI/DKEHHI IIOBTOPHOI IepopalibHOl JO3H y  MaBIl
criocTepiraju 3HMMKEHHS piBHsa epurpouuris, Hb ta Ht (mpu 300
Mmr/kr/po6y). Li 3mMiHu HOpMai3yBajiuCh CaMOCTIMHO MPOTATOM Iepiofy
nMiKyBaHHs a00 BiITIOYHMHKY, IO CBiIYHTH PO 0OOPOTHICTS.

Komu AUCo-24 Ha piBHI IIpy SIKOMY He criocTepirarorbes nobiuni edexru
(NOAEL) nns kpoBOTBOPHOI TKAHHHM Y IMypiB, cobak Ta masm (32, 10 Ta
200 wmr/kr/nens BignopigHo) mnopiBHoBamu 3 jgobosoro AUC 3a
BCTAHOBJICHOTO A03YBaHHA y Jomed (633 MKr - rom/mi; AOCHiIXKEHHS
JP111), 3nagenns AUC y mypiB Ta cobak Oymu menmumu, Hixxk AUC y
mozielt, ane y maen 3HaueHHs AUC 6yino 4,6- no 4,7-kparroro Big AUC y
mopneit. KpiM Toro, 3MiHM reMaToIOriYHUX MOKA3HUKIB IIPH HAHHIKIOMY
pieHi criocrepesxysanoro rnobiuxoro edexry (LOAEL) mis kpoBoTBOpHOT
TKaHMHH y mypie Ta cobak (80 ta 30 mr/kr/moGy BimnomigHo) He
CYIIPOBO/DKYBaKCh ricronaroyoriunumu 3minamu, a AUCo-24 y LOAEL
OyB cnipeiHocHuM 3 AUC monunu y cobak ta 1,9 - 2,8-kparaum AUC
JIOMWHHM Y LIy PiB.

V 6-THXHEBOMY JOCIIUKeHHI TOKCHYHOCTI Ha TECTHKYISIPHY CHCTEMY Y
MAEBII, SIKE ONMMCAHO HIDKYE, HE CIIOCTEPIraaoch 3MiH Y reMarolIOridyHHX
3HaueHHsAX npu 150 mr/kr/moby (AUCoe-24: 1970 Mxr-ron/mi). Kpim Toro,
snauennss ICso Jjua  BrummBy — dasimipaBipy Ha  mponideparniro
reMOIOETHYHHX KIITHH-TIONEPEHMKIB KiCTKOBOTO MO3KY JIIOAUHU OyIo
10-kpatuum (BFU-E) a6o 3,3-kpatium (CFU-GM) Cmax NHOOUHHA OpU
BcTaHOBJIeHiH no3i (51,5 mxr/mu; pocnimxenns JP111). bepyuu o yearu
pesynsTaTH = LOTO  JOCHI/DKEHHs, 3B’S30K MDK  pesylisraraMu
BHUINE3a3HAYCHHX  JIOCHIIDKEHb TOKCHMYHOCTI TMOBTOPHHX JI03 Ta
EKCIIO3UIIEI0 JIIOIMHI, 8 TakoK TUM (aKkroMm, WO S-JeHHA TPHUBAIICTh
KJIiHIYHOTO 3aCTOCYBaHHS KOPOTIIA 3a MEPioj] JiKyBaHHA Y A0CIIPKSHHAX
TOKCHYHOCTI MOBTOPHUX /103, BUHUKHEHHS CEpHO3HMX MOOIYHHX SABMII,
I0B'S3aHi 3 FeMONOETUYHOI TKAHUHOK, MaJIOMMOBIpHI P KIIIHIYHOMY
3aCTOCY BaHHI.

Ieuinka:

VY 1-micsauHOMY MOCHiMEHHI TOKCHUYHOCT] IIOBTOPHUX INEPOPAILHUX 103
y utypis criocrepiramu 36insmenss JI® (> 80 mr/kr/noby) ta 36inemeHHs
AJIAT Ta 3aramsHoro Oinmipy6iny (200 wmr/kr/mo6y). ¥ 1-micaunomy
JIOCITIDKEHH] TOKCMYHOCTI TMOBTOPHMX MEPOpajibHUX J103 Yy cobak
criocrepirany migpumenns pisus ACT Ta AJIT (= 100 mr/kr/nofy). V 2-
TIDKHEBOMY HOCHIPKEHHI TOKCHYHOCTI IIOBTOPHOI INepopalbHOl 03 Y
maBI crioctepiranocs 30inbwenns pisus ACT ta AJIT, 36inbmenns Macu
MeYiHKH Ta BakyosibHa JereHepanis renarouuris (300 mr/kr/po6y). L
3MiHM 3MEHITHIIHCE ab0 HOpPMaJli3yBaJIMCh IIPOTAIOM Iepiojy JiKyBaHHsS
a0 BiANOYMHKY, IO CBiIYUTH IIPO 0OOPOTHICTE.

Komu AUCo-2¢ y NOAEL st mevinku y mypis, cobak ta masi (32, 30 ta
200 wr/kr/mens BigmoBigHo) mnopieHoBanmd 3 AUC mogunn 633
MKr-rog/mi (nocnimxenns JP111), snauenns AUC y mypis Oyno meHme,
uix AUC y moneit, Takox 3HauenHs AUC y cobak Oyno nopiBHAHO 3
AUC y moneit; y Masn 3Hauenns AUC Oyno 4,6-, 4,7-kparne AUC y
mozei. KpiMm Toro, migBuieHHs piBHS NEYiHKOBUX (epMEeHTIB Ha piBHI
LOAEL y meuinui y ugypis ta cobak (Bianorigxo 80 Ta 100 mr/kr/nens)
Oyno  JerkdM Ta  TUMYacoBMUM Ta HE  CYNPOBOKYBAJIOCS
natorictosoriunumu 3minamu, a AUCo-24 nmpu LOAEL y mypie Ta cobax
Oyno 1,9 - 2,8 Ta 4,0 - 4,5 pasu BianosizaHo.

Bepy+u 10 yBaru Toit QaxT, [0 B 6-THKHEBOMY JI0CIIIPKEHH] TOKCHIHOTO
BIUIMBY Ha TECTHKYJSIPHY CHCTEMY Y MaBII He CIIOCTEpiragocs BiIXHIEHb
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y TOKa3HUKaX (epMeHTiB neyinku abo 3arampHoro GinipyGiny mpu 150
MI/KI/0eHb, CIHIBBiJHOINGHHS MDK pe3ylsTaTaMd  BHINE3a3HAYESHHX
JOCIIKEHh TOKCHYHOCTI MOBTOPHHX /103 Ta TOH (akt, mo 5-IeHHa
TPUBACTh KIIHIYHOTO 3aCTOCYBaHHA KOPOTIUA 3a Mepiof JiKyBaHHS Y
JOCHIMKEHHAX TOKCMYHOCTI IOBTOPHMX J103, Tpd  KIiHi4HOMY
3aCTOCYBaHHi II0fBa CEepHO3HMX MMOOIYHUX e(eKTiB, IOB’S3aHUX 3
MeYiHKOK, MaToUMOBipHE.

TecTHKYIAPHA cHCTEMA:

V' 1-Mica4HOMY JIOCHiIKEHHI TOKCHYHOCTI MOBTOPHUX EPOPAILHUX /103
y cobak croctepirajy AereHepallilo KIITHH 3apOoJKOBOIO EIiTeNilo Ta
rinocnepmarorenes (300 mr/kr/moby nporsrom 1 TxHS 3 NOAAIBIINM
3HIDKEHHAM 1034 g0 100 mr/kr/no0y; neransHa nosza). Li 3amiam Gynu
BiIHOBJEHI npotsaroM nepioay BianmoumHky. Komu AUCo-24 npu NOAEL
st seuka y cobak (100 mr/kr/no6y) nopiearoBanu 3 AUC mogunu 633
MKr-rog/mn (mocmimkenns JP111), snavenns AUC y cobak Gymo B 4,5
pasu 6inbiie Hixk AUC y mopuuu.

Ha poparox n0 BHINE3a3HaYeHHMX 3MiH, crocTepiranocs Onigo->KOBTe
3abapsienns Bonoces (6ine Bonocest), masypis Ta/abo MoAyuUIEYOK Hir y
mypiB npu > 80 mr/kr/aens Ta y cobax mpu > 100 mr/kr/nens npu 1-
MIiCSYHOMY JOCHIIPKeHHI TOKCHYHOCTI NMOBTOPHHX IEPOpaJEHUX 103 Y
mypiB Ta cobak. 3MiHA KONBOPY TAaKOX CrocTepirajacs B iHIIHX
JOCIIDKEHHSIX TOKCHYHOCTI; OHAK Hi MAKPOCKOIIIYHHX BiIXHICHB, TAKHX
SIK BiIIapyBaHHs Ta aHOMaJIbHUA picT, y LKX 3HeOapBICHUX TKAHHHAX, Hi
riCTONOTiYHMX BiAXWIEHB INKipH (BKJIIOYArOuM 3HeOapBICHE BOJIOCCH),
Kirtis abo momymeyok Hir He BigMiuamoch. Kpim ToOro, 3MiHa konabopy
3HUKJIA MiJl 4ac BiHOBJIEHHS, 110 CBiIYMUTH 1po obopoTHicTh. ToMy L
3MiHa BB@Xanacsd Maja0 TOKCHKOJOTiYHOK. 3 iHmoro OOKy, Takoro
3HeOapBieHHs TkaHUH He criocrepiranocs npu 300 mr/kr/aens (AUCo-24:
8450 no 9980 mkr-rom/mi) y 2-THXKHEBOMY MOCIHIJUKEHHI TOKCHYHOCTI
MOBTOPHHUX TNEpopajbHUX 103 y MaBnm aGo mpu 150 mr/kr/neHs y 6-
TIDKHEBOMY JIOCII/DKEHHI TECTUKYIIpHOI cucTeMM Ha Mmamax. Omxe,
3MiHA KOJIBOPY TKAHHH Yy JIIOAMHHM IIPA BCTAHOBICHOMY JI03yBaHHI
MaJIOWMOBIpHA.

V l-mics4HOMY JOCIIPKEHH] TOKCHYHOCTI ITOBTOPHOI NepopasnbHOl 1031
y IIypiB, crocTepiraivuch MOIIKoMKeHHs 3y0iB mpu no3i 200 Mr/kr/noby
(AUCo-24: 3430 mo 4200 mxrrom/mn) Ha 15-i meHb i misnime., OpHak
MOIIKO)KEeHI 3yOM  BilHOBMJIMCH, HE3BaKAIOYH Ha IPOIOBKEHH:A
MiKyBaHHS, i gedki 3 HuX Oynu BiIHOBIIEHI MPOTArOM IMepioAy JTiKyBaHHS.
[Naroricromnoriuni 3Minu pi3uis (gereHepallis JeHTHHY, YTBOPEHHS KICTH B
mapi mynenu/ogoHTOONAacTy, 3amaiibHa KITHHHA iHOINBTpaiis Ta
HEKPOTH30BaHi TKAHWHK B IYJIBII), IO CIIOCTEpiragycs B KiHLI mepiogy
JiKyBaHHs, TAKOX BiJHOBHIIMCH Icis Iepiogy BIiANOYMHKY. 3 iHIIOrO
Goky, y 1-MicsuyHOMY JOCITIKEHHI TOKCMYHOCT] IIOBTOPHUX IIE€POPabHHUX
103 y cobak Ta 2-THKHEBOMY JOCIHi/UKEHHI TOKCHMYHOCTI NOBTOPHMX
NepopajbHUX JI03 y MaBl KoAHOI martonorii 3ybiB (BKMOUAKOYH
BIAXWJIEHHS [PH [ATOTICTONOTIYHHUX JOCHTI/PKEHHAX) HE CIOCTEpiraaocs
npu 100 ta 300 mr/kr/moGy Bimnoeigno. Kpim Toro, y 6-TmxHeBOMY
JOCIHIJKEHHI TECTHKY/ISPHOI CHCTEMM Yy MaBll He Bigmiuanoch
MaKpocKoriygoi marosorii 3y6iB mpu 031 150 mr/kr/nens. Pisni mypis
NPOJOBXKYBAJIM  POCTH  TPOTATOM  YChOrO  JKHUTTH  LLIAXOM
noziy/mponidepanii 3apoKoBUX KiIiTHH 3yDa Ha BepXiBlli KOpeHs, i Tomy
iX Ha3MBalOTh «IIOCTIHHO 3pocTarouuM 3ybom» (3y0 Oe3 kopeniB) i
BiIPi3HAIOTHCA Bij pisuiB cobak Ta Maen (kopeHepuii 3y0). Toi dakr, mo
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BIUIMB HA Pi3lli CrIocTepiraBcs JMIne y IypiB, Moxe 6yTH NOB'S3aHMI 3
Takoro bGiosoriunoro pisHuLero B pisuax. Jlroacski pisii - Le KOpiHHI 3y0wH,
Taki Xk, 1K y cobak Ta maern. Tomy BUHHKHEHHs aHOMail 3y6is (pi3miB) y
TIOAWHUA MaJIOMMOBIpHe.

3 . B o . :

) . V nocnipkeHHsx in vitro TectT Ha 3BOPOTHY MyTauino Gakrepiii Gym
reHOTOKCHYHICTE: .

bt HeraTHBHMM, ajlé TE€CT HAa XPOMOCOMHY alepalil0 3 BHKOPHCTAHHAM

KyNTBTHBOBAHHX KIITHH CcCaBIUiB Ta aHani3 TuMmuauHkiaszu (TK) na
niMpomy y Mumeit 6yB MozuTHBHEM. Y JOCHIIKEHH], TIPOBEACHOMY s
BUBYEHHS MEXaHI3My KJIACTOTGHHOCTI, XpOMOCOMHMX abepalliii He
BUKJIMKAHO, SKWIO mNepiofi KynsTypu Jo JikyBauus (asinipasipom
CKOpo4yBanM 3 3 10 2 JHIB, a INUIBHICTh KIITHH HA Yac JIKyBaHHs
3MEHIIYBaIach i KOJIM IONEPEJHUKH HYKICTHOBUX KHUCIOT (TiOKCAHTHH,
aJIcHO3MH, ryaHo3uH abo TumiguH) Oynu [gomaHi [0  JIiKyBaHHS
dasinipasipom. Kpim TOTO, criocTepiraBes nucbananc
BHYTPIIIHBOKIITHHHOTO IyiTy HykieoTuaiB (3HwkeHHs dATP Ta dTTP,
teHaeHuis no aMenmenus dGTP rta 36insmwenns dCTP). PozeuTok in vitro
FeHOTOKCUYHOCTI, MOB’S3aHMi 3 JucOanaHCcOM BHYTPIIHLOKIIITHHHOTO
Iylly HYKICOTHIB, CIIOCTEpiraBcs 3 ICHYIOUMMHU TIPOTHBIpYCHHMH
npernaparaMy-aHaloraMM HYKJICO3HIiB, a TaKOK BBaXKAETBCA, IO
abeparis xpoMocoMm, iHaykoBaHa (asimipaBipom, TmoB’s3aHa 3
AucOaNaHCOM BHYTPIIIHBOK/IITHHHOTO ITyJTy HYKJICOTH/AIB, a HE NPAMHUM
nomkokeHHaM JJTHK.

in vivo (BKIIOUarOUH
JOIaTKOBY OL{HKY 3
TOKCHKOKIHETHKH)

V nocmipKeHHsX in Vivo y MIKpOsAepHOMY TECTi Ha Liypax crocTepiranu
BHCOKY TOKCHYHICTH (3HYDKEGHHS PYXOBOI aKTHBHOCTI Ta cMepTs). Ilpu
no3i 2000 mr/kr yactotra MIKpOAJEPHHX HE3PUIMX €PUTPOLIUTIB ACIIO
3pocrana. 3a TUX camMux yMmoB (2000 wmr/kr mnporarom 2 [HIB)
CIOCTEPIralliCh BiXWIIEHHS, BKIIOYAIOYM CTiMKe 3HIDKSHHS TeMIleparypH
TiNa, Ta BiAXMJEHHS, IO CBiAYaTh MPO TiMOKCitO, Taki SIK HeperyispHe
JuXaHHs Ta OiuHe moyioxkeHHs. bepyuyw 10 yBary, Io MOBiIOMISETHCS
npo 30LIbLUEHHS YacTOTH MIKposjiep, MOB'S3aHUX i3 3HMKCHHAM
TeMIepaTypH Tina Ta/abo rimokciero!*>!®, mikposnepnuit Tect y mypis 6ys
HeratuBHUM 1pu 1000 Mr/kr (Cmax: 961 wmxr/mi, AUCo-24: 16435
MKI“TOJI/MJT), HE CIIOCTepirainu iHAyKuii Mikposiaep y Mued micis 2-
THXKHEBOTO MEepOpajbHOrO IpuifoMy B Tiif ke 103i, a mnosamiaHoBe
nocnipxenns cunresy JJHK i3 BUKopHCTaHHSAM renaToUMTIB IIypiB Oyio
HEeTaTUBHHUM, MO3UTUBHI pesynsrard npu 2000 MI/kr y MikposaepHOMY
TecTi y ImypiB MajoiiMOBipHO Moke OyTH 0OYMOBIEHHMM NPAMHM
BIUIMBOM (haBinipasipy in vivo.

3 HaBEEHMX BHINE PE3yJIbTATIB JOCTI/UKeHHs (aBimipaBip HaBpsL 4Yd
BUSIBJISIE TEHOTOKCHYHICTH in vivo. bepydd 10 yBarum Takox Te, IIO
TPUBAJIICTE KJIIHIYHOIO 3aCTOCYBaHHA (paBimiparipy cTaHOBUTH 5 JIHiB, 1O
B JIOCJIDKEHHSAX TOKCHMYHOCTI [IPU HOBTOPHHX J103aX HE CIIOCTEpiranaockh
JKOIHMX MEPEANMYXIMHHUX 3MiH B )KOIHOMY opraHi a0 TKaHMHI, @ TaKOX
He Oyio MicueBol peakilil TKAaHHH, ITOB’A3aHOT 3 TPUBAIUM 30epeeHHAM
He3MineHoro ¢aginipaBipy abo #oro MeTaboniTy, KAHLEPOTreHHUH PHU3HK
JUIS JIOJHHU BBAXKAETEHCS HU3LKHM.

4) KaHIIEpPOTeHHICTh:

JocnikeHb KaHLepOreHHOCTI He MPOBOAMIIOC.

IOBFOCTPOKOBI
JOCHIKEHHS

XKoauux JociipkeHb KaHUEPOreHHOCTI B paMKax IaKeTy CXBaJICHHS
JiKapchKOro 3aco0y He MPOBOAMIOCS 3 HACTYNHMX NMpHYMH: ¢asinmipasip
[UIAHYBAJIOCS 3aCTOCOBYBATH MPOTArOM KOPOTKOTO Mepiody B KIiHIYHMX
YMOBAX; y JIOCJDKEHHAX TOKCHYHOCTI TIOBTOPHHMX JI03 He Oyino
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3adiKCOBAaHO IEPePaKOBHX YpaKeHb;, He OyJo HaKONMMYeHHA abo
criikocti ¢agimipaBipy B Oyab-sKifi KOHKpeTHil TKaHMHI; 1 B
JOCII/KEHHAX TOKCHYHOCTI MOBTOPHHX /03 He 0yJIO BHABIEHO MiCIEBHX
TKaHUHHMX peakiliif, OB’ A3aHuX i3 TPUBAJIUM YTPHUMAHHAM HE3MiHEHOTO
dapinipasipy abo ioro merabonitiB. 3 HOCHIIKEHb I€HOTOKCHYHOCTI
aHaJIi3 XpOMOCOMHHX abepaliif y KyJbTHBOBAHMX KJIITHMHAX CCaBIlB Ta
apanis TK na niMpomy Muineii nokazaR NMO3WTHBHI pe3yJbTAaTH, ale
JOCIIZIZKEHHs 3 METOIO 3'ICYBaHHs MEeXaHi3My NPHITYCTHIIO, IO IO3HTHBHI
pe3ynbTaTH  MOXHA TOSCHHUTH HenpsAMUM  e(eKTOM Ha  OCHOBI
He30a1aHCOBAHOIO BHYTPIIHBOKIITHHHOIO IyJIy HYKJIETHOBUX KHCIIOT.
ITozuTuBHMI pe3ynbTaT aHaxily MIKposiep Ha Lypax BBaXKAeThCs
00YMOBJICHUM 3HHKEGHHSAM TEMIIEPATYypPH Tijila Ta TiMOKCHMYHUM CTaHOM.
Ha migcraBi uux oOroBopeHb Ta iHINMX JI@HUX MPO I'€HOTOKCHUHICTH
darinipaBipy HaBpsT 4M pO3BMHE I'eHOTOKCHYHICTH B opraHizmi. Kpim
TOro, Iipa3WHaMiJ, SKH 332 CBOEWO CTPYKTYpOK mOAiOHME 0
dasimipaBipy, iHIyKyBaB XpoMocoMHi abepallii, iMOBIpHO, IPUTHIYYIOYH
CHHTE3 IONEPEHUKIB HYKJICTHOBUX KHCIOT, ajieé BHUABHUB HEraTHBHUII
pesynbTaT IOJO0 KaHueporeHHocti. Ha migcraBi 1mMx pe3ynbTaTiB
BBa)kaBcs, 110 (apinipaBip ManoHMOBIpHO Ma€ KaHUEPOreHHUH MoTeHLial
(PMDA, Avigan (Favipiravir), 2014).

KOPOTKOCTPOKOBI
JOCTIKEHHSA

abo JoCIiIKeHHs
CepeJIHbBOT
TpPUBAJIOCTI

IOOATKOBI
JIOCTIJUKEHHA

5) PenponykTuBHa
TOKCHYHICTE Ta
TOKCUYHHH BIUIMB HA
PO3BHTOK
IIOTOMCTBA:

BIUIUB Ha
(hepTUIIBHICTS i
paHHil
eMOpioHanbHUH
PO3BUTOK

Ilpu pocnmipkeHHsax QeprmwipHOCTI Ta paHHBOrO eMOpioHaNBHOTO
PO3BUTKY [0 MOMEHTY IMIUIaHTalii IIypaMm y caMuiB cCIIOCTEpPirajlock
3HKDKEHHS aKTUBHOCTI CIIEPMH, Ta BiZICOTOTKY PYXOMHX CIIEpPMAaTO30i/iB, a
y CcaMOK cmocrepiranocs 30iMbLUEHHS YacTOTH IMIIAHTAaLifHMX
nopymens Ha piBHi > 30 mr/kr/noby Ta NOAEL juis  penpoayKTHBHOI
¢yukuii camox Ta camuiB  craHouB 10 wmr/kr/mofy. NOAEL s
eMOpioHaspHOrO po3BuTKy cTaHoBUB 30 MI/KI/JI€Hb NpU BBEACHHI
caMLM, Tofi sik npu BBeaeHHi camkam NOAEL ctaHOBUB 3 MI/KI/JeHb,
OCKiNIBKM crocTepiranocs 3MEHINCHHS >KMBOI Macu Iuioga mpu = 10
mr/kr/nens. Konu camkam Beogmiau mo 30 mr/kr/mens 3a 14 jpuiB 110
CHApIOBAHHA — TIPOTATOM YCBOTO Iepiofy BariTHOCTI, edekTiB He
crocTepiranocs, ToAi SK BBOAWIN Taky sk go3y 3 0 no 7 mui BariTHocTi,
BiAMiuanM TOKCHYHiCTH M0 po3BUTKYy emOpiona. Ili pesynsratn
JI03BOJISIOT TIPUITYCTUTH, IO BBeACHHA (aBimipaBipy TBapuHam Ha
PaHHIX TepMiHax BariTHOCTI ab0 MPOTAroM BCHOrO TEPMiHY BariTHOCTI,
CIIPHUYMHIOE aHOMAJIi1 eMOpioHiB/11II0AiB.

Jocnimxennss BiMBy Ha  emOpioHanpHO-(eTalbHUA  PO3BHUTOK
IPOBOJMIM HA MHILAX, Lypax, KPOJIUKAX T4 MaBHax. ¥ HOCIi/uKeHH] Ha
MHUIIAX CIOCTEpiraJd MOCHICHHs 30BHINIHIX aHOMAaii Ta 3MEHIICHHS
piBHa ocudikauii kicrok npu > 300 mr/kr/mpoly; jo3a, npu sKid y
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MaTepHHCBKUX 0ci0 BigMiuanoch 3MeHIeHHs croxkuBaHHA ki, NOAEL
emOpioHanbHO-(heTanpHOrO po3BuTKYy cTaHoBMB 100 Mmr/kr/mens. V
AOC/I/DKEHH] Ha IIypax CIIOCTEePiraikch 3Ha4Hi CKeJIETH MOPYIIEHHS TIpH
2> 60 mr/kr/no0y; no3a, npu fKilf y MaTepHHCEKMX oci6 BigMivapcs
3HwkeHui npupict Macu Tina, NOAEL emGpionansHo-(peTanbHoro
po3BuTKy ctaHoBuB 20 Mr/kr/noby. ¥V gocniukeHHI Ha KposMKax
criocTepiraay MiABUINEHHS KiTBKOCTI CKeJIETHUX aHOMaJill Ta CKeJeTHUX
nopywens npu 600 Mr/kr/moGy; mosa, npu sikii y MaTtepuHCBKMX 0cCif
BiIMiYanock 3HIDKEHHS CIIOKUBAHHS 1XKi, 3HIDKEHHS TIPUPOCTY MacH Tila
Ta cMepth, NOAEL em6pionanbHo-deransHoro po3surky cranosus 300
Mr/kr/noby. ¥ pocimkeHH] Ha MaBIax He CIIOCTEPIraiocs BiIXMIEHE IpH
nosi 50 i 100 mr/kr/meHs, ane BigMiyamuces 30BHiIIHI Ta BicuepasbHi
aHomauii npu 200 Mr/Kr/meHs, 1038, NpH SKil MaTepUHCEKI OCOOMHH He
BUSB/ISIM YiTKMX HacqligkiB. SIk nokasaHo euie, ¢asimipaBip BUABIAB
TepaTOreHHICTE.

Hua Toro, mo® JAOCHiAMTH, YH 30iMBINYIOTBCS BHIIAAKH aHOMAJiH
PO3BHTKY IUIOAA MpH BBeJieHHi (apimipaBipy TBapuHaM OaTBKiBCEKMM
ocobam mepen cHapoByBaHHsM, Oylo NpOBEAEHO KoMOiHOBaHe
JoclmipKkeHHs  ¢epTuabHOCTI caMiiB Ta eMOpioHANBLHO-(ETAIBHOrO
PO3BUTKY Y LIypiB, a TAKOXK BIUIMB HA eMOPiOH/TUTi/l MOPIBHAHO 3 THM, IO
criocTepiraBcsi y  BHUINE3a3HAYCHWX  JOCIIDKEHHAX eMOpioHaIbHO-
deranpHOro po3BUTKY Ha luypax. Benmenns OarbkiBcbkum ocoOuHam
nepejl CIaprOBaHHAM HE MpHU3BeNO A0 30iMBINEHHS CMEPTHOCTI
eMmOpionie/mnogie  abo BumaakiB MopdonoridyHux BigxwieHs. OTxe,
¢aBimipaBip, HaBpsa 4M BIUIMBaTHME Ha eMOpioHaabHO-(eTaNbHHIA
PO3BUTOK Yepe3 CIEPMY CaMIIiB TBAPUH.

eMOpiOTOKCHYHICTE

npeHaTaabHa i
NIOCTHAaTaJIbHa
TOKCHYHICTb

V jnocnifpkeHHi BIUIMBY Ha JI0- Ta MOCTHATAIBHHI PO3BHTOK, BKIIOUAIOUH
¢byHKLIO MaTepi, Y mypiB He OyJI0 BUSBICHO BIUIMBY Ha PEIPOLYKTHBHY
¢yHKUir0 MarepuHCEKHX ocobun HaBite mpu 100 mr/kr/moOy, i, ormxe,
NOAEL nns penponykTHBHOI (yHKILIT MaTepMHCHKMX TBapUH CTAHOBUB
100 mr/xr/moby. ¥V noromctea Fi crioctepiranocst 3MeHIIEHHs KiJIBKOCTI
XKUBUX HOBOHApPO/XKEHUX oOcOOMH, 30UIBLICHHS KIJNBKOCTI 3arubmux
HOBOHAPO/KEHHUX OCOOMWH, 3HIDKEHHS IHICKCY MXUTTE3AaTHOCTI Ha 4if
MOCTHATANPHUM JEHb Ta 3MCHIICHHS NpUpOcTy Macu Tina mpu 100
Mmr/kr/no6y, a NOAEL ans noromcrsa F1 cranosus 30 Mr/kr/neHs.

JOCIIJKEHHSL, TIPH
SIKMX TIpenapar
YBOAMTECH
MIOTOMCTBY
(HecTaTeBO3PIIUM
TBapHUHaM) Ta/abo
OLHIOETECH
Bigmanena nis

HenoeHouniTHIM 1ypam (Bikom 6 aHiB) dapinipaBip nmepopajibHO BBOIHIH
nBa pa3u y 103i 0, 50, 100 a6o 300 mr/kr/gens npotsarom 1 micsug. Tpu
>50 wmr/kr/noby cmocrepiranack HasBHICTE OJIZO-KOBTOrOo XyTpa Ta
HIITIB, 3MEHIIEHHS NPHUPOCTY MacH Tina, 3HmwkeHHs HCT Ta cepeansoro
06’emy epurpouutie (MCV); npu 100 wmr/kr/noby BijzHavanucs
aHOMaJlbHA XoJa, 3HwkKeHHs piBHs Hb, 3HmbKeHHS piBHA KpeaTHHIHY,
ninpuinenns kpearuHkinasu (KK), arpodisi KITKOBHHH CKEJIETHHX
M’s3iB, a TakoXX (opmyBaHHs OaraTosJIepHUX TiraHTCBKMX KJIITHH Ta
Bakyonizanis xnituH Ceproni B seukax. 3 32 TBapuH y jmo3i 300
Mmr/kr/nens 17 TBapuH 3aruHyinM g0 6-ro JHS JIIKyBaHHS, i IS BCIX
TBAp¥H, WO BIDKWIH, JIKYBaHHS NPUIMHKIM B TOH ke aeHb. OcHOBHI
BUCHOBKM y rpymi 300 mr/kr/no0y BKJINOYalIM 3HMMKEHHS KIUJIBKOCTI
perukynouuris, 36inemenns pisua AST, ALT Ta JI®, nHasBHicTh
IUIeBpalbHOT piguHK, arpodilo Ta BaKyoli3alLlilo CKEIETHUX M’ SI30BHX
BOJIOKOH, & TaKOX JereHepallilo Ta Koary/siLiiiHUi HeKpo3 rernaToLMTIB.
NOAEL cranosue <50 mr/xr/aens (PMDA, Avigan (Favipiravir), 2014).
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daginipasip nepopalbHO BBOAMIM JBa Pasd HENMOBHOJITHIM cobakam
6irnp (BikoM 8 TikHIB) v 1031 0, 15, 30, 60 a6o 100 Mr/kr/neHs npomroM
1 micaug. Ilpu po3i 60 mr/kr/no6y, Biamivanace cmepts (9/12 TRapuH),
3HWKECHHS aleTHUTy, 3HHXKEHHS pPYyXOBOi aKTHBHOCTi, HEHOpMallbHe
TOJIOKCHHS, MOPYIUCHHA AMXaHHsd, [OPYIICHHA (eKaii, aHoMalbHHUIM
cBiTnoBUH pedrexc, Omima canzoBa 000NOHKAa poTa, BYIIHOI PaKOBHHH
a0 KOH'IOHKTHBH, GJIIOBOTA Ta 3HKKEHHS TeMIeparypu Tiia Ha 18 neHs
nikyBaHHs Ta nicis Heoro. [Ipu 100 mr/kr/noGy 5/12 tBapuH runymm. vV
mepTBUX TBapuH npu 60 i 100 mr/kr/nmo0y BigMidaBcs remopariqHuit
HEKpO3 TenaToluTiB, iHpapKT nereHi, TpoMb03 y nerensx abo mediHui,
CHCTEMHMH HaOpsk abo PO3IMPEeHHs CyJIUH, JOKaTi30BaHA reMopariysa
¢bibpuHO3Ha THEBMOHIis, JAereHepaulis/Hexkpo3 abo  MiHepauizauisa
ManiisgpHOro M’s3a B CEplli, JAereHepailisi CKeJeTHUX M’S30BUX BOJIOKOH
Ta arpodis abo perpecis nimMboinHol TkaHuHU. Pe3yneTaTi y TBapuH, sKi
BIDKWIM Yy rpymi 60 Mr/kr/neHr Ha KiHellb nepiofy JiKyBaHHS
BIIMIYaJOCh JKOBTE XYTPO, 3MEHILICHHS KUIBKOCTI  CpUTPOLMTIB,
sumwkenus Hb, HCT, nimdouutie, eosuHodinie, tpombouurie Ta
¢GibpuHoreny, 3pocTaHHs JEHKOUMTIB, HEUTPOGiNiB Ta MOHOIMTIB, a
TaKO TO0BXKEHHs TpoTpoMOiHoBoro yacy ta AUTY; 36inbienns piBHA
ACT, AJIT, JIAT, a3ot ceyoBunu kpoBi (ACK), 3aransHoro 6inipy6iny Ta
IJIFOKO3HM B KPOBI Ta 3MeHIIeHHs alb0yMiHy Ta eNeKTpOIITIB; AereHepallis
BOJIOKOH CKEJIETHUX M’f3iB, BHSBJEHA IIiJi 4Yac TIiCTONATOJIOrIYHOIO
nocimimkxenns. NOAEL cranosus 30 wmr/kr/moby (PMDA, Avigan
(Favipiravir), 2014).

B sKkocTi JOCHIIKEHHS TOKCMYHOCTI Yy HETOBHOJITHIX TBapuH Oyio
NpoBeieHO 1-MicsiyHe JOCIHIJUKeHHS TOKCHYHOCTI MPH IOBTOPHMX
nepopajbHUX 7103aX y HeroBHomiTHIX (8 TmwkniB) cobak. NOAEL
cranoBuB 30 mr/kr/po0y. Ilpu > 60 Mr/Kr/neHs y TBapuH criocTepiranacs
rnepeauacHa CMEpPTh; 3HIKEHHA piBHs eputpouuTie, Hb, Ht, nimdonuris,
cosunodinis, TpomGouuris, ¢ibpuHoreny Ta 30inbIIEHHA piBHA
JeAKOLUTIB, HEHTPOQiIiB T MOHOIMTIB; MOJOBKEHHS IPOTPOMOIHOBOIO
yacy ta AUTB; 36inemwenns pisus ACT, AJIT, JIAT, ACK, zaransHoro
GinipyOiHy Ta IMIOKO3M B KPOBi Ta 3HIXKEHHsA PiBHA 3araqbHoro Oinky,
ansOyMiHy Ta ENEeKTPOJNITIB; Ta JereHepallis CKEJIeTHUX M S30BHX
BOJIOKOH TPH TiCTOMATOJOTIYHOMY HOCHIDKEeHHi. Y TBapuH, sAKi
HepeyacHo TOMEpId, CcHocTepirajacs BTpaTa aneTUTy, 3HIDKCHHA
PYXOBOI aKTHBHOCTi, IIOPYyLICHHS IIOCTaBM, IOPYLICHHS IUXaHHA
(rinepnHoe  abo mMOOKe JMXaHHs), aHoManil Kaidy, aHOMalbHHUM
ceitnoBmit pedexc, 6iga cnusosa 060I0HKa poTa, ByIMIHUX paKOBUH abo
KOH’IOHKTUBH, OIIIOBOTA, 3HIKEHHS TemriepatypH Tina. [laroricronoriune
JIOCII/DKEHHS BUABWIO TeMopariyHuii HEKpo3 remaTouuTiB, iHGbapKT B
nerensx, Tpombo3 (B sereHsx a6o mewinni), cucteMHuH HaOpsk abo
PO3IIMPEHHS CY[AMH, BOTHUIIEBY (iOpHHO3HO-reMOopariuyny IHEBMOHIIO,
nereHepauiro/Hekpo3 abo MiHepamizallilo B CEpLUEBOMY MNAaIliIgpHOMY
M’s13i, CKeJeTHMX M’A30BMX BOJIOKHAX JereHepauis, abo arpodis, abo
iHBOMIOLs TUMYCY. V 1-MiCSYHOMY JOCJI/PKeHHI TOKCHYHOCTI ITOBTOPHUX
NMepopasbHUX JI03 y HENOBHOMITHIX IIypiB (BikoM 6 AHIB) criocTepiranacs
anomasis xomu, mimpumenss pieas KK y kpoBi Ta arpodis ckeneTHHX
M’ A30BHX BOJIOKOH 11pu 100 MI/Kr/neHp; oHaK HEHOPMAaJIbHA X014 3HHKIIa
1o 10-ro gus oxyxaHHs, a arpodis CKeNETHMX M'A30BMX BOJIOKOH TaKOX
npoxoxuia Tmichas l-micsunoro mnepiomy BigHosnenHs. Ilpu 100
Mr/kr/moby  Takox ~ cmocrepiranmd  (opMmyBaHHA — OaraTos/IepHHX
riraHTCHKMX KIiTMH Ta Bakyouizauiro xmitue Cepromi, a mpu 300
Mr/kr/noby  BigsHayamu, sK JlerankHy 103y, TpH  AKiH  Takox
CIIOCTEpraqich JIEreHepallis Ta KOaryisiifiHuii HEeKpo3 TenaTolMTiB,
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atpocis BOIOKOH CKEJIETHHX M’ A3iB.

6) Micuesa
IIEPEHOCUMICTh

7) HonaTkoBi
IOCIIIKEHHA
TOKCHYHOCTI:

aHTUIeHHICTD
(YTBOpEHHSA aHTHTIN)

IMYHOTOKCHYHICTE

MoxxmBy IMyHOTOKCHYHICTh aBinipaBipy OLIHIOBAIM IIijJ Yac BUBYEHHS
ehexry na Bignoeine T-xmitmHHEMX aHTHTiN Y wypie. Cnocrepiranocs
3MEHIIEHHs NPHUPOCTYy MacH Tija, aje He Oyno BIUIMBY Ha Bimmosigs T-
KMiTHHEMX aHTuTin 1npa 80 mr/kr/moby (AUCo24: 1190 mo 1790
Mkr-ron/mi). Kpim Toro, y mocnimkenni OuiHKM BIUIMBY Ipenapary Ha
BUpOOJIEHHA ILMTOKIHIB 3a Jjonomoror KiituH-PBMC  monunwy,
BCTaHOBJIEHO, 10 (aBimnipagip He BINIMBAB HA BUPOOIESHHS IMTOKIHIB TpH
koHuenrpauii 300 wmxr/mn. Omxe, Oyno 6 He oOrpyHTOBaHMM
3aHENOKOEHHA 010 IMYHOTOKCHYHOCTI (paBimipasipy.

JIOCHIJKEHHS
MexXaHi3MiB ail

JiKapceKa
3aJIeKHICTh

TOKCHYHICTE
MeTaboiTiB

V recri OGakrepianpHoi 3BOPOTHOI MyTamii Ta TecTi XPOMOCOMHHX
abepalliif i3 BUKOPUCTAHHAM Ky/IETHBOBAHUX KIITHH CCABLIB IEPBHHHHMIA
metabouit ¢apinipaBipy M1 nokazaB HeraTMBHHI pe3yNbTart, i, OTKe, in
vivo noseneHo, mo merabonit M1 ue € reHorokcuuHum. Kpim Toro, y 2-
THXXHEBOMY JOCJIJOKEHHI TOKCHYHOCTI MOBTOPHHUX IEPOPaJbHUX 103 Y
MaBIl, IO MNPOAYKYIOTH Oinbmy kinbkicte M1, Hix mypu Ta cobaky,
AUCop24 M1 npu NOAEL 100 mr/kr/nens (173-212 mkrrop/mi) 6Gys
Oimpmnm, Hik goboBuit AUC M1 y nepenbauysaniii Jo3i ans mogeit
(63,3 Mxr-rog/mn; mocnimkenns JP111), i po3BuTOK MOGIUHMX SBHIN,
noB’s3aHux 3 M1 manoiiMoBipHuil y KiiHiYHMX ymMoBax. KpiMm Toro, mpu
JIOCHIJDKeHHI (hepTUIBHOCTI Ta PaHHBOTO eMOpiOHAJIEHOTO PO3BHTKY 10
iMmnaHTanii mypam Ta JOCHDKEHHI BIUIMBY Ha eMOpioHaibHO-
¢eransHuil po3BUTOK IypiB, BBegeHHs M1 (mpu 100 mr/kr/moGy, Csmin:
196 wmxr / wi, AUCo24: 113 MKrroa/mi) He BINIMBaId Ha
emOpionu/tutonu, i He GyJ0 PU3MKY Hi IS pernpoayKTHBHOT QYHKIIT Hi
JUI PO3BUTKY TOKCcHMYHOCTI M1.

TOKCHYHICTE
JOMIIIIOK

V¥ nocinimpkeHH] TOKCHYHOCTI pa3oBol MepopalibHOT 103U MapTii JiiKapehKoT
pedoBuHH, mo wMictute T1-705B1 Ta T-705B2 Ha mypax, rocrpa
TOKCHYHICTB, fKa CIIOCTepiraliack He CHIBHO Bifpi3HANacsd Bifg
TOKCHYHOCTI IapTii JiikapceKol pewoBHHH, B skii Bmict T-705B1 ta T-
705B2 Oy mmxde mexi Busieiaenus i menwme 0,05% gigmosigno. Tect
HakTepiaabHOT 3BOPOTHOI MyTallil OyB HEraTUBHMM, & MiKpOsSAEPHUH TeCT
y mypiB Takox OyB HeraruBHuM Ipu 1000 mr/kr, mo Oyno cxoxe Ha
napriro Jiikapcekol pedoBunu, B skii Bmict T-705B1 i T-705B2 Oys
HWKYe Mexi BuaBiedHs 1 Mmerie 0,05% eignosijgHo.

Tame

V pocniukerHi GoToTokcnuHocTi Ha Muwax y 1o3i 30 mr/kr dasimipasip
6y wuedororokcwynum. Y moszi 100 wmr/kr  daeinipaBip Oy
(GOTOTOKCHYHMM, [IPOTE CIIOCTEPIralucs WKIPHI peakKLil, AKl, K IpaBujo,
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3HUKAIM. Y JOCHIIKEHHI (OTOTOKCHYHOCTI HA MOPCHKMX CBHHKAaX 3
pa3oBOI0 BHYTPIMIHEOBEHHOK 03010 100 mr/kr — dasinipasip 6Gys
¢ororokcuunnm;  omHak  edekr Oy cuabumm, HiK  edekr
NPOTUMIKPOOHMX ~ TIpemapaTiB  XiHOJNOHY,  crapQuoKcaluHy  Ta
uMnpogIoKcalyHy, y Tl xe 403i Ta momiGHii 1o aii neBodoKcalMHYy.
Bepyun no yearm mnokasamus 1o ¢asinipasipy, Mago MOXIHBO, IO
nauieHTr OyIyTh TPUBaIMil Yac IMiJIABATHCS CHIBHOMY OCBITJIEHHIO, i
(OTOTOKCHYHICTL HABPST UM CTaHE 3HAYHOIO NPOGIEMOK B KIIHIYHOMY
3aCTOCYBaHHI,

JlocmiKeHHA TOKCHYHOCTI TECTHKYJISPHOI CHCTEMH IIPU TIEPOPALHOMY
3aCTOCYBaHHI, MPOBOAWIM Ha MHIIAX, LIypax Ta MaBnax. ¥ 2-THKHEBOMY
JOCII/UKEHHI 03U Ha MUIIAX CHOCTepiralucs MOPYIIEeHHs BIAaCTHBOCTEH
ciepMM  (TeHJEHIsS [0 3HIDKCHHS AaKTUBHOCTI CHEpPMAro30ifiB Ta
30i1bIIEHHS 4YacTOTM nopyieHs Mopdonorii crepmu) mpu 1000
mr/kr/moby (meraneHa poza), a NOAEL cranoBu 300 mr/kr/moby. V
JAOCTIIKEHH] OJJHOPA30BOi 03K HA LIypax He CHOCTEPIranoch BiAXHIEHb
npu 1000 mr/kr npu maroricTojoOriYHOMY HOCTIIKEHHI sicyka., Y -
THXKHEBOMY JIOCJI/DKEHHI J03M Ha INypax Hi IAToricTojoriYHuX 3MmiH
si€eYKa, NPUIATKIB si€YKa Ta MEepeaMixypoBol 3aJI034, Hi BiIXWIIEHb y Basi
He crocTepiranocs npu HaiBumiin mo3i 100 mr/kr/noby, i NOAEL
craHoBuB 100 Mr/kr/nens. ¥V 2-THXXHEBOMY JOCTI/DKEHHI JI03M Ha IIypax,
BiMiyanuch maToyoriyHi 3MiHH crepMmy (TEHAEHUID A0 3MEHIUEHHs
KITBKOCTI  CIiepMaro30ijis, 3MEHIIEeHHS BIICOTKY  PYXOMHX
CIIEPMATO301/iB Ta aKTUBHOCTI CTIEPMH, TaKOK TEHEHIIis M0 30iIbIICHHS
4acTOTH NopylueHb Mopdomnorii crepMaTo30iniB), 3aTpUMKa pPO3BUTKY
ClepMaTil MpH TNAaTOriCTONOriYHOMY JocHikeHHi seuka npu 100
mr/kr/nens, a NOAEL cranoBus 60 mr/kr/mens. ITaToricTonoriybi 3MiHH
B s€4Ky, L0 CHNOCTEpiraaucs micis ABOTIKHeBoro mpuidomy 100 i 200
MI/Kr/aeHb, Oynu 000pPOTHUMHE i 3HHKIH 10 13 TWKHA BimHOBNCeHHs. [Ipu
OLIHLI TOKCMYHOCTI Ha TECTUKYJApHY CHUCTeMy y KoMOiHOBaHOMYy 6
TIOKHEBOMY  JOCHI/DKEHHI  (epTuipHOCTI caMiiB Ta BIUIMB Ha
emOpionansHo-eransuuit pozputok y urypie, NOAEL cranoBup 20
MI/kr/noby. ¥V 2-THXXHEBOMY AOCITIIKEHHI 103M Y KPOMMKIB Yy TecTi Ha
TECTUKYJIAPHY CHCTEMY Ta IPH MATOriCTOJNIOrIYHOMY JOCIIKEHH] seuKa
BiIXMJIEHb He CTIIOCTEpiranocs HaBiTh NpH JieTanbHil 103i 600 Mr/kr/mo6y,
a NOAEL cranoBuB 600 mr/kr/noly. ¥V 6-THKHEBOMY JOCIIIKEHHI /103 Y
MaBIl He criocrepiranocs BiIXWIeHb PiBHS TECTOCTEPOHY Ta iHribiny-B
KpOBi, He crHocrepirajock BTpPaTH Bard, HE CIOCTEPiranaockh
NATOTICTOJIOTIYHMX 3MiH S€YOK, NPUIATKIB sfeuka abo mepeamixyporoi
3aJ103M TIpH HakBuiniit no3i 150 Mr/kr/mo0y, a omxke NOAEL cranoBuB
150 mr/kr/noby. NOAEL y nBOTH)XHEBMX JOCHTIIKEHHSAX /103 CTAHOBUIIM
300 mr/xr/mens (AUCo-24: 1111 mxr-rom/mn) y mumeid; 60 Mr/kr/mneHs
(AUCo-24: 789 mkr-rom/mn) y mypis Ta 600 mr/kr/nens (AUCo24: 4670
MKr-ro/mMn) y kpomukie, a NOAEL y 2-TipkHeBOMYy AOCHiDKSHHI
TOKCHYHOCTI ITOBTOPHUX MNEPOPaJbHUX 103 Ha TECTHUKYISPHY CHUCTEMY
maen cranoBuB 300 mr/kr/mens (AUCo 24: 9980 Mkr-ropn/mit), mo BKasye
Ha te, o NOAEL Ta exkcriosuifis s TECTHKYJIAPHOI CHCTEMH OYyJIH
HalMEHIIUMH Y LIypiB, KOs (aBinipaBip BBOJMIH IPOTAIOM 2 THIKHIB.

5. BUCHOBKH 010
JOKJTIHIYHOTO
BUBYCHHS

®dagimipagip - NpoTHBipycHMI 3aci® i3 HOBMM MexaHi3MoMm jii, sKuit
BiJpisHseTses BiJ icHyiouux mnpenaparis. Ilicis MONIHMHAHHA KJIITHHOIO
¢apimipaBip neperBoproeTsest Ha ¢asinipasip-PT® muiixom xonapanms
pubo3uH ¢ocdary BHYTPIIIHEOKIITHHHUME (epMeHTamy, 1o BUOIPKOBO
ta morenuiiito inribye PHK-nonimepasy Bipycy rpumy (PHK-3anexny
PHK-nonimepasy). Jloremep Oyiau Bijomi mnperapard, Opi€eHTOBaHi Ha
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Bipycui JIHK-nonimepasu (JHK-sanexna JHK-nomimepasa a6o PHK-
sanexHa JIHK-nonimepasa [3soporHa Tpanckpunrasa]) Ta mpemapari,
HauiteHi Ha BipycHy PHK-nosnivepasy sk wactuna mexanismy jiil”!'$1%;
OJHAK JKOQHI Npenapatd BHOGIPKOBO He NPUTHiUyloTh BipycHy PHK-
monimepasy, a orTxke asinipaip € areHToM, Kiacu(iKOBAHUM SK
Tpenapar i3 HoBUM MexaHiamoMm ii.2

OuikyeTbes, WO HOBMH MexaHiaMm Jii, daeimiparipy Mae wriniumy
€(PEKTHBHICTh y HaBEJCHHUX HHKYE TyHKTaX.

Ouixysanuii Biimus gasinipasipy nHa HoBy xoponasipychy indexniro
- COVID 19

CexBeHyBaHHs TIeHOMa HOBOTO KopoHasipycy 2019 poky (nCoV)
BU3HAYUIIO Bipyc sk onHonaHmorosuit PHK-Gera-koponasipyc 3 resom
RdRp, renernuno mogibroro mo koponasipycy 2 (SARS-CoV-2), sikuii
NPU3BOJINTE 10 mepebiry rocTporo pecmiparopHoro cuHapoMmy SARS-
CoV-2 ta biu3pkocXiIHOTO pecHtipaTopHO-CHHAPOMHOTO KOPOHaBipycy 2
(MERS-CoV-2). Tomy ¢asimipasip po3rnsgaerscs K OAMH i3
NOTeHUiHMX mpenaparis npotn COVID-19, xouya nigreep/keHuX
JOCIIDKEHB in vitro Ta JAOKMIHIYHUX JOCII/PKEHb HA TBApPMHAX TIOKHU IO
HeMae.

Ouikypannii Bnyne QasinipaBipy He Tiabkn Ha cesonnmii rpun, a i
HA HOBI THIIM rpHITY

HoBuii rpun Bu3HayaeThcs AK BHIAJOK 3apaXKCHHS JIIOJMHOIO BipycoM
TPHUILY, OTPUMaHuUii B pe3ynprati reHHOI MyTauii abo pekombiHarlii Bipycy
NTAIMHONO Ta CBHHSAYOIO TIpuIy. Bipyc cBHHSYOro rpumy, sxuii
cnocrepirascs B CIIHA B 2009 poui, Takoxk 6yB 'eHHO peacopTOBAHMM
TNTAIIMHUM, CBHHSYMM Ta JIOMUHY BipycoM rpury.?!

@aginipaBip MNpPOJEMOHCTPYBAB IUUPOKMA CIEKTP MPOTHBipycHOT
aKTHBHOCTI in Vitro mpoTu He TiNBKK BipyciB rpuny sroguuu Tuimis A, B
ta C, a ¥ IHIIMX THIiB, BKJIIOYAIOYM MNTAIUMHUE Ta CBUHAYMU. VY
MaiOyTHEOMY MOXKHA O4YikyBaTd BIUIMB (aBimipasipy Ha rpum,
CIIPUYMHEHUH BipycaMy HOBOTO THITY.

OuikyBani edextn ¢asinipaBipy mnix wac enigemiii BHacaigox
icnyroyoro areHTocTiiikoro rpuny

HoctynHi B januit yac 3aco0M MPOTH Bipycy IPUILYy BKIIFOYAIOTH iHTiGiTOp
M2 (amanTaguHy rigpoxmopun) Ta 4otupH inriGiropu NA (ozensramiBipy
docdar, rigpar 3aHamiBipy, rizpar nepamiBipy Ta rigpar naHTaHamisipy
OKTaHOaTy).

AMaHTaJJUH rifipoxiopu, AMOBIPHO, MOJKE CIIPHYHHHUTH PE3UCTEHTHICTE.
€ 1oBiIOMIEHHs NIPO Te, 0 YUC/ICHHI KIiHIYHI ITaMK Bipycis rpumy A
CTiliKi 0 aMaHTaAMHY riapOXIopH/Ty.2

Ozensramisipy docdar, rigpar 3anamiBipy, rizpat nepamisipy Ta rigparar
OKTaHOATy JaHiHaMiBipy MalOTh NPOTUIPHUIIO3HY AKTHBHICTH 3aBISAKH
NpUTHIYEHHIO akTUBHOCTI NA. V KIiHIYHMX yMOBax BXe MOBiIOMJIAIOCS
IIPO PE3UCTEHTHI O 03eNBTaMiBipy Bipycu?’, a Takox MOBizOMIANOCH, IO
TiIpaT nepamiBipy JAEMOHCTpYE MepeXpecHy CTiHKicTh 0 LHX Bipycis,
cTifikux 10 NA.2

Ha Bigminy Bix iCHYIOMMX TNPOTHIPHIO3HHMX BipYCHMX AareHTiB,
daginipapip Oe3nocepeHbO NPHUTHIUYE YTBOPEHHS YacTHHOK Bipycy,
inribyroun PHK-monimepasy, sika € BaXKJIMBOIO YacTHHOK perumikarii
BipyciB rpumy. Omxe, (¢aginipaBip JEMOHCTPYBABR MPOTUIPUIIOZHY
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akTuBHICTH npu 0,09-0,47 MKr/Mit wopo KiiHiuHMX i3onarie Bipycis
Irpury, CTIHKMX [0 ajJaMaHTaHy, O3eJbTaMiBipy Ta 3aHamiBipy, Ges
MIePEXPECHO] PE3UCTEHTHOCTI.

3 HaBe[CHUX BMIUE Pe3YNBTATiB O4iKyeThes, Mo (apimipasip sk 3aci6 3
HOBMM MeXaHi3MoMm naii Oyne edeKTMBHHM npu rpumi, BHKIMKAHOMY
BIpyCaMH, CTIHKMMH JI0 iCHYIOYMX areHTiB.

Ouixkysani edexTn ¢apinipapipy Ha BHCOKONATOreHHHIi NTAIIMHUII
rpun

Brepme 3apaxenns mogumu nramuHaM rpunoM A (HS5N1) 6yno
BusBIeHO B l'onkonry B 1997 poui, npu upoMy BigzHayarcs BHCOKMH
piBeHp cMepTHOCTI (Mpubiansno 60%) i Bee 11e TparuIsfeTses ei30MMYHO,

ocobmuBo B A3ii.?

Binobpaxkaroun aKkTHBHICTH MpOTHrpuro3Hoi Aii in vitro, ¢asimipasip
JICMOHCTPYBaB TEpAlleBTUYHI edekTH Ha Mojeni 3apaxeHHS MULIeH
CE30HHMM BipycOM IpUIly Ta TepaneBTHYHI edekTH y mo3ax Big 30 go 60
MI/Kr/neHs y Mumed, iHDIKOBAHMX BHCOKOIIATOrEHHHM  BipycoM
nramuoro rpumy A (H5N1); Tomy, sx odikyerses, dasinipasip marume
TCPANEBTUYHUI €(EKT I BHCOKONATOICHHOIO IITALIMHOIO TIPHIY Y
JOAEH.

Ouikysani efexrn QasinmipaBipy y nauieHTiB 3 BHCOKHM pH3HKOM, Y
SIKHX NPOrHO3YETHCS BAKKMil mepebir 3aXBopOBaHHSA

BianosigHo a0 3BiTy mpo 3apaxkeHHS HOBHM Bipycom rpuiy A (HINI),
Akl crabes  y 2009 poui, cuMnNTOMH, IIPOrHO30BaHO, OyiH
Cepio3HIIMMH y JNrOfell MOXWIOro BiKY T4 NAL€HTIB 3 CyIMyTHIMH
3aXBOPIOBAHHAMMU’®; TOMY /U1 TaKuX NalieHTiB 0GOB’SA3KOBi JIONATKOBI
3aXO0/IH.

daginipaBip JIeMOHCTpPYBaB TepaneBTHyHui edexr y g03i 30 Mr/kr/neHs
Ha MOJIENli 3apa)KEHHS CE30HHMM BIpyCOM TpHILY, BHKOPHCTOBYIOYH
mumeii SCID 3 ocnabneHMM IMYHITETOM; OTXe, OUIKYETBCH, IO
¢aginmipaBip MaTuMme TepanmeBTHYHHM e(eKT Ui IpUlly y NauicHTiB 3
ocnabneHuM iMyHiTeTOM, 3 BaxkkuM repebirom 3axBoproBaHHsA. Kpim
Toro, (aginipaBip OyB edexkTMBHMM Ha MOJAEN 3apaXeHHS MHUINEH
CE30HHUM BipycOM TpHITy, HaBiTh KOJH Ieplia jgo3a Oyna BigkiajeHa Ha
60 rouH i Giypine micis 3apajkeHHs, 1 3HaYHO e(heKTHBHIIINAM HA MOJE
3apa)XCHHA MHILUCH BipyCOM NTaIlIMHOTO TPHITY, HABITH KOJIM Iepiua J03a
Oyna BiaxnaneHa Ha 120 romuH Micys MOYATKY 3apaXKeHHs,

3 HaBelleHMX BHINE pes3yibTariB odikyerscs, wo Gasimipasip Oyme
e(eKTUBHUM IIPU TPHUIl y NALHEHTIB i3 BHCOKUM PH3MKOM, T4 BAXKKHM
nepediroM 3aXBOPIOBAHHI.

OuikyBane mnocujeHHsi eQexkTiB y MOEAHAHHI 3 iCHYHUYHMH
NPOTHBIPYCHHMH areHTaMH

[Ipu nposeneHHi NMpoTHBIpYCHOT Tepamnii, NMPOBOAMTHCA TAKOXK CYITYTHS
Tepalls, 100 IOEAHYE Ipernapatd 3 pI3HUMH MeXaHismMamu Jif, s
NocuiIeHHs edeKTiB, NPUTrHIYEHHS PO3BUTKY CTIMKOCTI Ta 3MEHIUEHHS
nobiuHux peakuiifi uepes 3meHumeHHs fo03u>’. CymyTHs Tepanis
inribitopampu NA Ta ajgamMaHTaHOM € OAHHM i3 BapiaHTiB Tepamii
BHCOKOIIATOTHHOI'0 NTAIIMHOTO TPHITY, SKHii, IMOBIPHO, NPU3BOAUTE [0

BaXKOTO mepebiry.?®

QapimipaBip y koMmOiHalii 3 o03ensTaMiBip KapOOKCHIATOM BHSBIIAB
CUHEPTrHYHYy NMPOTHUBIPYCHY AKTHRHICTL MPOTH CE30HHOrO Bipycy IpuIly in
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vitro. JloclmikeHHs in Vivo 3 BUKOPUCTaHHAM Moeleil iHbiKoBaHKX
MHIICH CE30HHMMM BipycaMH Ta BipycaMM MTAlIMHOTO I'PUITY TaKOXK
NPONEMOHCTPYBany TepaneBTUYHi edekru daginiparipy B xoMOinamii 3
osensramisip ¢ocdarom y MeHmiH 1031 NOPIBHSHO 3 JIKyBaHHAM JIMIIC
¢apinipaegipom. Ockinekn MexaHism Iii ABoX areHTiB pisHuii, pasinipasip
NPUTHIYYE BHYTPIIHBOKIITHHHY peIUliKaliid BIpyCHHMX TeHiB, a
iHri6itopu NA NpUrHidyroTh BUBiIBHEHHS Bipycy 3 iHQIKOBaHUX KIIITHH,
0, MOXIMBO, TMPU3BOAUTE JO KOMOIHOBAHOIO  CHHEPrMYHOIO
TepaneBTHYHOTO e(eKTy.

Daginipasip Mae eekT MOEIHAHHSA 3 03€IETAMIBIPOM; TOMY, O4IKYETHCH,
mo ¢apinipaeip Oyae 6inblr eeKTHBHHM y CYIyTHIM Teparii y nauicHris
3 BaYKKHMH CHMIITOMaMH.

PesnTcenTHi BipycH rpuny HaBpsii 4d 3’ SIBJIAThCH

B ocranni poxu Oyno BU3HAHO IOSBY BipycCiB, CTIHKMX 10 ICHYHOYMX
arenTiB. CrpuitHaTaueicte Bipycie rpumy A (HIN1), A (H3N2) ta A
(H5N1) maitxe He 3MeHwyBanacs Ha 25-30-my nacaxi ¢asimipasipy, 1o
JOBOJUTH, INO HABpsJ YK 3'SBUTECH CTIHKMI Bipyc rpumy mpoTH
dagimnipagipy.

V cydacHilt cuTyallii, Koy 3’ IBJISIOTHECS BIpyCH, CTIMKI 10 aMaHTajuHy Ta
03€/IETaMiBipy, HHM3bKa 4YacTOTa BHHMKHEHHsS PE3UCTEHTHOCTI BipyciB
BBa)XKAeTbCsl ocobmuBicTio  ¢asimipasipy. Xowa iHdopmanis 1mpo
pe3UCTEHTHICTh, HaOyTa B KIIHIYHOMY 3aCTOCYBaHHi, MOBMHHA HaJai
HAKOTMYYBaTHCA B MaliOyTHBROMY, (apimipaBip BBaXKaeThCd BajKITHBUM
npenapaToM JJIs JIIKyBaHHs Bipycy IpUIly y MaiOyTHbOMY.

OGroeopeHnHst Ge3neKkH KJAIHIYHOr0 BHKOPHCTAHHS
Braue na eazimnux abo nomeHyilino 6azimuux dciHoK

Brume ¢QasinipaBipy Ha emOpionaiibHO-GeTalbHUHA PO3BUTOK JIIOAUHA
Hepimomui. OpHak y JociikeHHSX (EpTUIBHOCTI Ta pPaHHBOIO
eMOpiOHaNIBHOTO  PO3BMTKY Ha  IIypax BBeJAeHHA  (arimiparipy
MaTepUHCHKUM TBAPMHAM MPU3BOJMIIO JIO PAHHBLOI eMOpioneTansHOCTI, a
nepenbauypana AUC ¢aginipasipy B NOAEL pns emOpioHansHoro
PO3BUTKY (BBENCHHS TBapHMHAM Marepi: 3 MI/KI/IeHb) CTAHOBUJIA MEHILE,
Hix pobosa AUC y BcraHoBieHOMY [03yBaHHi Juis Juomeit (633
MKr-rog/mn; pocnimkenns JP111). Kpim Toro, dasimipaBip BUSBISB
TePaTOTEHHICTE Y TOCIIDKECHHAX eMOpioHaIEHO-(ETaIEHOTO PO3BHTKY Ha
MHINAx, LypaxX, KpoJIMKax Ta MaBIlaX; TOMY 3acTOCyBaHHs (asimipasipy
BBAXKAECTHCSI TPOTHUIIOKA3aHHUM BAriTHUM JKiHKaMm, abo KiHKaM y SKHX
Mi103PIOETHCS BATITHICTS.

Edexm na naxmauiro

Hegigomo, uu BuBoauTECs (hapinmiparip y rpyaHe Mosioko JiroguHu. OnHe
JAOCHI/DKEHHS Ha Iypax IOKa3ano, o agimiparip BUIISETBCA 3
rPYAHUM MOJIOKOM, 1 TOMYy He MOXKHA BHKIIOYaTH MOXIIMBICTB
NEePEeHECEHHsS  HOBOHAPO/UKEHHMM  4epe3  IpYAHE  MOJIOKO, TOMY
NPUITYCKAETHCS, 1O JIAKTAIIO CJiJ] NPUIMHHUTH, HA 4ac 3acTOCYBaHHS
dasimipasipy.

VY nocnimpkenHi ¢asinipasipy, 10 BHAIMAETECA 3 I'PYIHHM MOJIOKOM Ha
mypax i3 3actocyBaHHaM  ‘C-aBimipaBipy, = KoHIEHTpauis
pPagioaKTUBHOCTI y TpyAHOMY MOJIOLI Jocsirana Makcumymy depes 4
FOMMHMA TICJsL OJHOPa30BOrO MpHIOMY, 3 IOJANBIIMM BHBEICHHAM
napanensHO  pajiioakTHRHOCTI mmazmu. Ti2 cTanoBuB mpuGnusno 4
FOAMHH, 10 CBiMMTE mpo Te, mo ¢asinipaBip MBHAKO BHBOAMTLCA 3
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I'PYAHOTO MOJIOKA,
Konmpayenyia nio wac npuiiomy

QasinipaBip  NpoJeMOHCTpYBaB  paHHIO  eMOpioneTanbHicTs  Ta
TeparoreHHicts. 3 inmoro 6oky, posmomin QasimipaBipy a0 seuka
CIIOCTEpiraBcs y ILIYpiB Ta MaBl, i TOMy He MOXHA BHKIIOYATH
MOXIIMBICTE MepeHeceHHst (aBimipaBipy B TECTHKYIAPHY CHCTEMY
momuuu  (cnepmy). ToMmy BBaXkaeThes, IO YOJIOBIKAM  HeoOXimHO
3aCTOCOBYBATH KOHTPALENTHEH, 100 YHUKHYTH BIUIMBY (aBimipasipy Ha
eMOpioHabHO-(eTalbHuiT PO3BUTOK Yepe3 crepmy. Kpim Toro, skino
MapTHEPOM TallieHTa YOJIOBIYOI CTATi € BariTHA SKiHKA, BBAXKAECTHCA
HEOOXIIHUM BUKOPHMCTOBYBAaTH Mpe3epBaTuB, W06 3amobirTé Mirpanii
(asimnipasipy B Marky.

HonopikaM, AKUM NpHU3HAYAIOTH (aBimipaBip, peKOMeHIOBAHMI TepMiH
KOHTpauenuii  (TpuBagicTh  BUKOPUCTAHHA  INpe3epBaruBy)  OyB
BcraHoBneHui 30 AHIB micisi 3acTOCYBaHHA OCTAHHLOI JI03M, KOJNH
KOHLEHTpalis Qapinipagipy B cmepmi, craBajga HWKY4a 33 MEXKY
KiIBKICHOTO BM3HAYeHHs, BIANOBIIHO A0 HAcTymHMX mocnimkens: (1)
HOCIIiKeHHs Ge3IeKH TeCTHKYIpHOT creTeMu (rocuimrenns US105), ne
(asinipasip BBOAMIM IS AOCATHEHHA Tiel K eKCMoO3Mil, 0 i npu
BCTAHOBJICHOMY JI03yBaHHi, Ha 29-fi JeHb miciasd OCTaHHBOI 03U
KOHIIEHTpallia (QaginipaBipy B cmepmi Oyna Hmkde Mexi KinbkicHOTO
BU3Ha4YeHHA (<0,02 Mkr/mim) Ta (2) y TOMY X JOCHDKEHHI y JESKHMX
cy6’exriB BusBHBCS piBeHp M1 y crepmi Ha 29 jeHs micis OcTaHHBOT
no3u; oqHak M1 He Mae nMpoTHBRIpYCHOT aKTUBHOCTI, T4 He Mae 3/IaTHOCTI
BUKJIMKATH MyTaIlil0 TeHiB ab0 K1aCTOreHHOCTI, TOMY IPHILYCKAECThCS, 110
M1 € HeakTHBHOIO PEYOBHMHOIO 3 TOYKH 30py (apMaxonorignoi il Ta
reHOTOKCMYHOCTi. KpiM Toro, Ha OCHOBI pe3ysibTaTiB JOCIHIIKEHHS
metabonity M1 mono ¢GepTHIEHOCTI Ta paHHBEOTO PO3BUTKY eMOpioHa 0
MOMEHTY IMIUIaHTallii IIypaM Ta JOCHiIXKeHb PO3BUTKY (eTanbHo-
eMOpiOHAIBHOrO PO3BUTKY, BBaXaeThesl, o M1 He Mae pusuky s
PelNpOJyKTHBHOI CHCTEMH Ta PpO3BUTKY TOKCHYHOCTL. [lna kiHok
JITOPOIHOTO BiKy, fAKi npuitmMarors (apimipaBip, nepiof KoHTpauermiii
Oyno BcraHoBneHo 7 IHIB Iicis OCTAHHBOI JO3W, KOJM KOHUEHTPAIIis
Gaginipasipy Ta M1 y kpoBi, Oyge HIKYO0IO 3a MeXy KIIBKICHOTO
BU3HAYEHHH, 3TiJHO 3 HACTYIHUM JociimkeHHIMuU: Y pocnimkenni OK y
nainieHTiB  Aki  orpumysanu  ¢aimipaBip y  BCTaHOBIEHiH /1031
(mocnimxenns JP313), konuenrpaiis dasinipaeipy B kposi Ta M1 y Beix
cy0'eKTiB, BKITIOYAIOYM KIHOK, 3MEHIIMJIACs JO DPiBHS ab0 HMKUEe Mexi
KinbkicHOrO BusHadeHHs (<0,02 MKr/mi) Ha 5if IeHb I/ 3aCTOCYBAHHS
OCTaHHBOI JI03M Ta KOJAM KOHUEHTpauis QaginipaBipy Ta Ml y nmasmi
JIONIMHM 3HM3MJIACH JIO HIKHBOI Mexi KIIBKICHOrO BH3HaueHHs, Oyia
Habararo Menmoro (1/9800 mo 1/200 moxuum), Hik Cmax asimipasipy
(4,52 ra 29,2 mxr/mn, 3a oninkamu TK 3a pesynasraramu | micsunoro
MOBTOPHOTO BMBYEHHS TOKCHYHOCTI IepopaibHOI 03U Yy Liypis) Ta M1
Csmin (196 mxr/mn) mist NOAEL dasinipaBipy Ta M1 s paHHBOTO
eMOpPiOHAIBHOTO PO3BUTKY Ta (heTanpHO-eMOPIOHATEHOTO PO3BHUTKY Y
mypiB (¢pasimipasip: 3 mr/kr/moby ta 20 mr/xr/nens, M1: 100 mr/kr/nens
BiMOBi/IHO).

Inui 3acrepeskeHHst
Ejexm na mecmukynapuy cucmemy

V 2-TKHEBOMY JOCIHI/KEHHI TOKCHYHOTO BIUIMBY HA TECTHKY/ISPHY
CHCTEMY Y IIypiB A€YOK y WIypiB, TECTHKYJIApHAa TOKCHYHICTE Oyna
BigzHaueHa npu > 100 mr/kr/poby Ta y 2-THXKHEBOMY JIOCIIDKEHHI
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TOKCHYHOT'O BIUTMBY Ha TECTHKYIAPHY CHCTEMY Ha MUIIAX [PY JIETaNbHil
no3i 1000 mr/kr/noGy. OxHak y 2-THXKHEBOMY IOCHiKEHH] TOKCHYHOrO
BIUIMBY Ha TECTHKYJAPHY CHCTEMY Yy KPOJHKIB HeE crocTrepirazocs
’KOZHOTO TOKCHYHOTO edekry mpu 600 Mr/kr/moby, a npu 2-THKHEBOMY
JOCIIDKCHHI TOKCHYHOCTI HOBTOPHKMX [EPOPaIbHUX 03 Y Masl - 300
MI/KI/[IeHb (JeTalbHa 032 2-THIKHEBOTO 3aCTOCYBaHHsS y KPOJIMKIiB Ta
MaKCHMaJIbHO NEPEeHOCHMa JI03a Y MaBIl Bignoeiguo). Kpim Toro, He 6yi1o
Bi/3HAYEHO TOKCHYHOIO BIUIMBY HA TECTHKYJAPHY CHCTEMY IIpH
HaMBHILiH 1031 150 Mr/kr/noby y 6-TIXHEBOMY HOCIiDKEHH] TOKCHYHOTO
BIUIUBY y MaBn. Ili pesymsratv cBigdare Npo pPI3HMIKO BHAIB Y
CHPUMHATIMBOCTI /10 TOKCHMYHOIO BIUIMBY Ha TCCTHKYJISAPHY CHCTEMY
dapinipaBipy: GinbIr TOKCHYHUIA 1)1 TPU3YHIB, 0COGIMBO ULypiB, HiX IS
HerpusyHiB. [Topir TokcM4YHOCTI y IIypiB: 1033 BBAXKABCS 3aJIEXKHOIO Bi
nepiofy JIKyBaHHS.

Bepyuu 10 yBaru, mo TpUBATiCTE KIIHIYHOTO 3aCTOCYBaHHS (asimipasipy
CTAHOBMTH 5 JHIB, IPH NOPIBHAHHI excrosuuii y npu 1 THXHEBOMY
JOCIIPKEHHI TOKCHYHOIO BIUIMBY Y LIYpiB Ta €KCIO3MII JIOAMHU Y
scraHosnieHilt 1031, AUCo24 mpu NOAEL 100 mr/kr/moby B 2,5 pasu
nepesuysae AUC mopunu. ¥ Maen He Oyno 3adiKCOBaHO TOKCHYHOOTO
BILUIMBY NpU 2-THxkHEeBOMY fAo3yBanHi 300 mr/kr/moby abo 6-TrkHeBOMYy
nozyBanHi 150 mr/kr/no6y, ane nepesuiyeano AUC moguHu.

L{i pesynsraTH HOKa3yKTh, L0 iCHye Mexa OE3MEKH TOKCHYHOCTI Jis
TECTHKYJISIpHOT cucTeMH Lei edekr ¢asimipaBipy € o6opoTHUMHU
(pe3ynbTaTH  2-THXKHEBOTO JIOCII/UKEHHS TOKCHYHOIO BIUIMBY Ha
TECTHKYJISIPHY CUCTEMY Y IIYpiB), IO CBIYUTH IIPO T€, IO TECTUKY/IAPHA
TOKCHYHICTh (haBimipaBipy HaBpsg 4u Oyde KIIHIYHO 3HAUYLIOID MpPH
BCTAHOBJIEHOMY JI03YBaHHi.

TABJIAI 1: BUYHOWEHHS MDK IOPOIOM TOKCUYHOCTI TA
IIEPIOJIOM JIIKYBAHHSI TEKCTHUKVJISSPHOI TOKCHYHOCTI V
L[YPIB

Tepion Ho3a (Mr/Kr/meHs)
JUKYBaHH# 20 30 60 100 200 300 1000
Omopasosa | wq | N7 | NT | NT | NT | NT -
J103a
1 THKOEHB NT = = = NT NT NT
2 THXIEHB NT = - + 2 o+ NT
6 THXIEHD = NT + NT + NT NT
AT 223%* 335% 789% 1602% | 3430 | 5145* | 16435
~ (MKr-TONI/MINT)
CrieeinHoue
HHAZO | 035 | 053 | 12 | 25 | 54 | 81 26
JIFOACHKOT
AUCa
—: Be3 TecTukynapHOi TOKCHYHOCTI  +: 3 TECTHKYNIAPHOIO TOKCHIHICTIO NT: He
TECTYBalH
#: AUCo-24 npu 200 mr/kr/no0y - e 3Ha4eHHs Ha JIeHb 3aCTOCYBaHHA 0CTAHHLOI I03H B
1-MicaTHOMY J0CTI/KEHH] TOKCHYHOCT] IIOBTOPHUX NepopansHuX 103, mpu 1000
Mr/kr/o6y - Lie 3HAYEHHS TP 33CTOCYBaHHI OAHOPA30BOT I03H, 4 TAKOK SHAYCHHA NIPH
IHIIAX 103yBaHHAX - I PO3PAXyHKOBI 3Ha4eHHA B |-MicavHOMY j0cnmixeHH]
TOKCHYHOCTI IIOBTOPHUX NIEPOPANBHHX J03(¥).
2 633 mxr-rog/mi (mogenna AUC; pocnimpkenns JP111)

Egexm y oimeii
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Y l-micsqHOMY AOCTi/KEHH] TOKCHYHOCTI MOBTOPHHX MePOPaIbHUX 403
¥y 8-TIXKHEBVX HEMOBHONITHIX cobaK (CKBIiBANEHTHO PaHHEOMY JAMTHHCTBY
momvHu [Bix 2 mo 11 pokiB]) crocrepiramacs cmeprs npu o3i Ta
excriozuutii (60 mr/kr/mo6y, AUCo 24: Bin 1240 mo 1330 mxrrom/mu)
HIDK4E JICTAJIbHOT [03M B |-MicsAYHOMY [OCHIJKEHHI TOKCMYHOCTI
NOBTOPHUX NEPOpalbHUX 103 y cofak 7-8-Mics4HOro Biky (eKBiBajeHTHO
micist miUTiTKOBOTO Biky smosmuy [12-16 aGo 18 pokie] ). Kpim Toro, y
1-MiCS4HOMY NOCHI/KEHHI TOKCHYHOCTI MOBTOPHUX NMEPOPATBHUX 103 Y
6-CHHUX HETIOBHOJITHIX IMypiB (CKBIBAJCHTHO HOBOHAPOIKCHHM
HeMoBJIATaM*’), BiiMida1ack natonoriyna xo/a, migBMmenHs pisnst KK y
KpoBi, popMyBaHHs GararosiepHUX TiraHTCHKMX KIITMH Ta BaKyOIi3aLis
kit Ceproii B sieukax, Ta aTpodis CKENETHUX M’S30BUX BOJIOKOH NPH
100 mr/kr/no6y (AUCo24: 971 no 972 mxrrog/mu), a Takox Gymn
Bi3HAUeHi JereHepauis Ta KoaryJsmiidHuit HEKpO3 TenarolMTIB Ta
atpodis CKeNeTHUX M’S30BUX BOJIOKOH mpu 103i 300 mMr/kr/mens, ui gaui
He Oy Bi3HayeHi B 1-MicsuHOMY A0CIIPKEHH] TOKCHYHOCTI ITOBTOPHUX
NepopanbHUX J103 y ILIypiB BiKOM 6 TIDKHIB (€KBiBAIIGHTHO Mi3HEOMY
AUTHHCTBY JEOMMHK), TakMM 4HHOM, XO4Ya NPUYMHA He 3’COBaHA, alle
Oyno 3pobneHo mnpunymenss, wo ¢asimipagip Moxe Oyt 6imbn
TOKCUYHUM Y HEIIOBHOJIITHIX TBApHUH.

besmexa dagimipagipy y niteit neBimoma, ockineku ¢asimipasip He
3aCTOCOBYBaBCA y AiTeil. Heapaxkarouu Ha Te, 10 NOKa3aHHA UIA iTel He
BKIIOYEHI B LIO 3asBKY, MOKAa3aHHsA I 3aCTOCYBAaHHA y JiTell ciif
PO3MIISAIATH PETEIBHO.
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