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Non-Clinical Trial Reports

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

SABRIL®, 500 mg film-coated tablets

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

Medicinal product with complete dossier (stand-alone dossier), other
medicinal product, new active substance

2) Trials conducted

! yes C no If not, substantiate

2. Pharmacology:

1) primary pharmacodynamics

GABA-T inhibitory effect

The inhibitory effect of vigabatrin on GABA aminotransferase (GABA-
T) in vitro was compared with the effects of other amino acid amino-
transferases (AST and ALT), omithine amino-transferase (OAT) and
GABA -producing enzyme on glutamate decarboxylase (GAD). GABA-
T, AST, ALT and GAD were partially purificd from rat brain. Vigabatrin
suppressed GABA-T activity in rat brain in a correlation with reaction
time. Vigabatrin binds to GABA-T and produces irreversible inhibition.
GAD and AST activities were unaffected by the action of vigabatrin 10
mmol/L for more than 40 minutes. ALT was slightly suppressed by 10
mmol/L of vigabatrin, but its reaction rate was about 1000-fold slower
than that for GABA-T. For OAT, 10 mmol/L did not affect enzyme
activity or glutamic acid production from omithine. No effect at a
concentration of 1-10 mmol/L for the purified GABA-T activity from
Pseudomonas fluorescens, vigabatrin was shown to be highly selective
for GABA-T in mammals.

In vivo biochemical properties of vigabatrin have been investigated in
the CNS. At a dose 1500 mg/kg vigabatrin decreases GABA-T activity in
the brain by 80 % during 48 hours and 40 % during 6 days. The GAD
activity decreases by 25 % after 48 hours and return to normal on 6™ day.
The action of vigabatrin on various parts of the brain was investigated. A
single intraperitoneal administration of 1500 mg/kg of vigabatrin was
performed on rats, and the brain was removed 6 hours after administration
and divided into 10 sites to measure GABA concentration, GABA-T
activity and GAD activity (n = 5/group). In all cases there was a little
effect on GAD, whereas the inhibition of GABA-T reaches 60 to 80 %,
and the GABA levels are multiplied by2.5 in the medulla and 8.2 in the
hippocampus.

Biochemical and toxicological effects of 10 daily IP doses of vigabatrin,
ranging from 10 to 1250 mg/kg/day were studied in male CD1 mice (10
to 15/group). All doses of vigabatrin decrease whole brain GABA-T and
GAD activities and increase brain GABA concentrations at 24 hours after
the 10® dose. Maximum GABA-T inhibition (doses > 400 mg/kg/day)
represent approximately 10 % control activity; maximum GAD inhibition
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(doses > 400 mg/kg/day) represent 55-60 % of control activity. Brain
GABA concentrations (as a function of dose) rise steeply between 100
and 750 mg/kg/day reaching a maximum of close to 400 % control values
at a dose of 750 mg/kg/day.

Vigabatrin 100 and 500 mg/kg were repeatedly intraperitoneally
administered to Swiss Albino CD mice (n=5/group) for 1,2, 4, 6, 8, 10
or 12 days, and the brain was removed 24 hours after each administration.
GABA-T activity, GAD activity and GABA concentration were
measured. The decrease in GABA-T in the brain became steady after
4 days of administration, and GABA-T decreased to about 40% and 20%
of the control group at 100 and 500 mg/kg/day, respectively. Brain GABA
concentration is correlated with a decrease in GABA-T activity: after the
fourth injection a steady state has been reached. This steady state
represents approximately 2-fold of the control values at 100 mg/kg/day,
and 4-fold at 500 mg/kg/day. GAD activity was reduced to 72% and 60%
of the control group at 100 and 500 mg/kg/day, respectively.

Effect on GABA uptake and release

GABA release test: In an in vitro test, cerebral cortical synaptosomes of]
Sprague-Dawley (SD) female rats were prepared. Synaptosomes were
incubated for 20 minutes in presence of 10 pmol/L [U-'C]-GABA and
then resuspended in a phosphate medium. These suspensions were
incubated for 30 minutes before tetrodotoxin (TTX; 1.0 pymol/L), y-
acetylenic GABA (0.5-5 mM), or vigabatrin (0.25-5 mM) were added. In
the in vivo test, rats were intraperitoneally administered with saline or
vigabatrin 1000 mg/kg, and cerebral cortical synaptosomes were prepared
14 hours later. Amino acids (aspartic acid, threonine, serine, glutamine,
glutamic acid, glycine, alanine, GABA) were measured after incubating
the synaptosome suspension with TTX (1 pmol/L) or veratrin (75
umol/L) for 10 minutes. Vigabatrin (concentration range 0.25-5 mM)
increased the release of preloaded [U-"*C]-GABA from rat cerebral
cortex synaptosomes in a concentration-dependent manner by 22-95%.
The effect of vigabatrin was suppressed by TTX and blocked by
verapamil. When animals were pretreated with vigabatrin for 14 hours,
the release of GABA from Synaptosomes was increased. The GABA
content of the tissue was also greatly increased. There was no change in
other amino acids.

GABA uptake test: After incubation of the synaptosome suspension in
the presence or absence of vigabatrin or TTX (I pmol/L) for 5 minutes,
[U-"C]-GABA (final concentration 1 pmol/L) was added, and incubated
for an additional 2 or 5 minutes. Vigabatrin inhibited uptake of [U-"*C]-
GABA by 52% at 5 mM. TTX suppressed the GABA uptake inhibitory
effect of vigabatrin.

Effects of vigabatrin on epilepsy animal models

Researchers investigated the effect of vigabatrin on audiogenic primary
attacks in genetically sound-sensitive DBA/2 mice. DBA/? male and
female mice (n = 10 to 13/group) aged 15 to 23 days were used for the
hearing primary attack test, and CD-1 male mice were used for the
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biochemical test. Vigabatrin was administered intraperitoneally once, 3
times every 24 hours or 5 times every 12 hours, and 4 hours after the final
administration, a sound of 20 KHz and 101 db intensity was generated for
30 seconds to induce an auditory primary attack. Vigabatrin showed a
time- and dose-dependent inhibitory effect on auditory primary attacks in
DBA/2 mice. The EDso (50% effective dose) for scizure frequency and
seizure intensity attenuation 4 hours after a single intraperitoneal
administration was 990 and 540 mg/kg, respectively. The effect on
seizure frequency and intensity was significantly enhanced by repeated
doses of vigabatrin, with EDso of 280 and 146 mg/kg/day given 3 times
at 24-hour intervals and 5 times at 12-hour intervals, respectively. When
1500 mg/kg of vigabatrin was administered, seizures werc almost
completely suppressed 4 hours after administration, and 56 % was
suppressed even after 72 hours. The duration of the seizure corresponds
with an increase in brain GABA levels, significant correlation between
brain GABA concentration and seizure frequency was observed.

Drug-induced seizure model

Six-week-old male CD-1 mice (n = 10/group) were orally administered
distilled water (medium) or vigabatrin 500, 1000 and 1500 mg/kg. Four
hours after administration, the convulsive agents Pentylenetetrazol (PTZ)
(100 mg/kg), Mercaptopropionic acid (MPA) (40 mg/kg) or Picrotoxin
(PTX) (4.0 mg/kg) were intraperitoneally administered. PTZ-induced
convulsions were observed in most animals in the control group, with
both clonic and tonic seizures observed. 7 of 10 cases resulted in death.
Vigabatrin reduced the incidence of tonic convulsions but did not change
other observations. In MPA-induced convulsions, vigabatrin did not
affect the development of spasms, but reduced the development of clonic
convulsions. In PTX- induced scizures, vigabatrin suppressed the
development of spasms and clonic convulsions.

High pressure oxygen-induced seizure model

Male Swiss Albino mice (n = 10 to 20/group) were fasted for 18 hours,
and a single intramuscular administration of vigabatrin 800 mg/kg was
performed. Mice were placed in the chamber 4 hours or 24 hours after
administration, the air pressure was raised to 5.44 atm, and the time until
the appearance of a generalized seizure was measured. Vigabatrin
suppressed scizures by 90% 4 hours after administration. This effect
disappeared after 24 hours.

Spontaneous epilepsy rat (SER) model

12-16-weeks old SER (n = 4-8) underwent electrode embedding in the
cerebral cortex and hippocampus. Stimulation was applied upon subject
breath every 5 minutes, and animals that experienced 4 or more tonic
seizures within 30 minutes were used in the experiment. After single dose
of vigabatrin 50, 100 or 250 mg/kg, seizures were counted upon breath-
timed stimulation at 15 minutes, 1,2, 3, 4 and 5 hours, and 1, 2, 3, 4 days
after administration. For absence seizures, a spike-and-wave complex of]
5to 7 Hz lasting 1.5 seconds or longer was identified from the EEG chart,
and the number for 30 minutes was measured. Bicuculline 1 mg/kg was
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intraperitoneally administered 4 hours after vigabatrin administration,
and the number of tonic convulsive seizures caused by breathing
stimulation was measured 5 hours later to examine the antagonistic effect.
Vigabatrin significantly suppressed tonic convulsions 2 hours after
administration at 250 mg/kg, and this effect was maximized after 1 day
and lasted for about 3 days. Absence scizurc was significantly suppressed
at 100 mg/kg from 2 hours after administration, but the effect disappeared
1 day after administration. The seizure-suppressing effect of vigabatrin
was antagonized by bicuculline. When vigabatrin 200 mg/kg/day was
repeatedly administered for 5 days, significant suppression of tonic
convulsive seizures was observed after 2 days and until 2 days following
the final administration.

Pharmacological activity of enantiomer

Since vigabatrin is a racemate, the pharmacological activities of R-
enantiomer (hereinafter R-form) and S-enantiomer (hereinafter S-form)
were investigated.

GABA-T inhibitory activity

In the in vitro test, GABA-T was purified from porcine brain and the
enzyme activity was measured. In an in vivo study, Swiss albino mice
(n = 5/group) were intraperitoneally administered with saline (medium),
1500 mg/kg of vigabatrin (racemic), and 750 mg/kg of R- or S-form.
Intracerebral GABA-T activity, GAD activity and intracerebral GABA
concentration were measured 5 days after administration.

For GABA-T activity, | mmol/L of racemate and 0.5 mmol/L of S-form
decreased enzyme activity in the same time course. The R-form showed
a weak inhibitory effect at 5 and 10 mmol/L. In mice, a single
intraperitoneal administration of 1500 mg/kg of vigabatrin (racemic) and
750 mg/kg of S-form reduced GABA-T and GAD activity in the brain to
the same extent and increased GABA concentration. On the other hand,
at 750 mgkg of R-form, a transient weak suppression of GABA-T
activity was observed, but almost no effect was observed on GAD activity
and GABA concentration.

Antiepileptic effect

Bicuculline-induced convulsions

Bicuculline (0.55 mg/kg) was intravenously administered to CD-1
female mice (n = 10-20/group) once, and the presence or absence of]
convulsions was observed for 2 minutes after the administration.
Vigabatrin (racemic) 100, 150, 200, 250, 300 mg/kg, S-form 25, 50, 75,
100, 125 mg/kg, R-form 1000 mg/kg was administered intraperitoneally
5 hours before bicuculline administration. The control group was
intraperitoneally administered with saline. Vigabatrin (racemic) and S-
form suppressed bicuculline-induced convulsions, with EDso of
221 mg/kg and 85 mgkg, respectively. The R-form showed no
anticonvulsant effect at 1000 mg/kg.

Mercaptopropionic acid-induced seizure model

Saline, vigabatrin (racemic) (100, 125, 150, 200, 250 and 300 mg/kg) or
S-form (25, 50, 75, 100 and 125 mg/kg) was administered as a single
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intraperitoneal dose in CD-1 male mice (n = 10/group). Five hours later,
40 mgkg of 3-mercaptopropionic  acid  was intraperitoneally
administered, and clonic convulsions, tonic convulsions, or death were
observed for 30 minutes. Vigabatrin (racemic) and S-form suppressed
convulsions in a dose-dependent manner with EDsp 200 and 100 mg/kg,
respectively.

2) secondary pharmacodynamics

Effect on mouse pain sensation (pressure stimulation method)

5_weck male CD-1 mice (n= 10/group) were used after fasting for about
17 hours. Distilled water (medium) or vigabatrin 125, 500 and
2000 mg/kg was orally administered once, and the pain threshold of the
ridge was measured at 8 time points 60 to 480 minutes after the
administration. Vigabatrin at 2000 mg/kg significantly increased the pain
threshold 180 to 480 minutes after administration compared with the
distilled water group.

Effect on spontaneous EEG

JW male rabbits (n = 4/group) 10 to 11 weeks old were anesthetized by
intraperitoneal administration of pentobarbital, and electrodes for
electroencephalogram  and electromyography —measurements Wwere
implanted. Rabbits were fasted for at least 19 hours and orally
administered with water for injection (medium, n= 12) or vigabatrin 125,
500 and 2000 mg/kg (n = 4/group). EEG was performed during one of
four stages of arousal: wakefulness, resting wakefulness, spindle wave
sleep, or paradoxical sleep, for 30 seconds to create a sleep-wake cycle
figure. Then, the proportion (%) of time spent in each stage during an 8-
hour period was calculated. Vigabatrin showed behavioral sedation at
500 mg/kg, with decreased wakefulness and increased spindle sleep on
EEG. At 2000 mg/kg, behavioral sedation was observed, and EEG
showed a decrease in wakefulness, an increase in resting wakefulness or
light sleep, and a decrease in paradoxical sleep.

Effect on spinal reflex

SD male rats (n = 5 to 6/group) were used. The dorsal root of the 5th
lumbar spinal cord was cut under anesthesia, and the central side of the
dorsal root was electrically stimulated with a square wave of 0.2 Hz,
0.1 msec, 0.26 to 1.56 V, and the ventral root on the same side. The spinal
reflex potential was then recorded. Saline or vigabatrin 100, 200 and
400 mg/kg was administered intrafemorally. Vigabatrin did not affect
monosynaptic and multisynaptic reflex potentials.

Dyskinesia-like action

Vigabatrin was found to induce abnormal involuntary movements,
“dyskinesia”, when injected unilaterally in the striatum of rats. Therefore,
it was suggested that vigabatrin may have two contradictory effects on
the GABA-ergic system: an increase in brain GABA concentration due to
inhibition of GABA-T activity and an antagonistic effect on GABA
receptors at high doses.

Effects on the autonomiic and somatic nervous system

1) Effect on rat pupil diameter
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Male SD rats were orally administered 300 mg/kg of distilled water or
vigabatrin and illuminate 108 lux or 431 lux 30 minutes, 1, 2, 3 and
4 hours later. The pupil diameter was measured. As a control, atropine
1.0 mg/kg was orally administered. Atropine significantly increased pupil
diameter compared to distilled water, but vi gabatrin had no effect.

2) Effect on neuromuscular junction

In anesthetized male SD rats (n =5 to 6/group) nerve muscle specimens
were prepared, and then physiological saline or vigabatrin 50, 100, 200
and 400 mg/kg were administered via a cannula at the left femoral vein.
The effect of electrical stimulation of the sciatic nerve on the contractile
movement of the gastrocnemius muscle was investigated. Vigabatrin did
not affect the muscle contraction movements of neuromuscular
specimens.

3) Muscle relaxation

Straub raising reaction and rotarod test were performed using CD-1 male
mice (n= 10/group). Distilled water (medium) or vigabatrin 200, 400,
800 and 1600 mg/kg was intraperitoneally administered, 60 mg/kg of]
morphine sulfate was subcutaneously administered 1 to 60 hours later,
and the tail-raising rcaction was evaluated after 15 minutes. Furthermore,
to evaluate the tail raising reaction medium and vigabatrin 50, 100 and
200 mg/kg twice daily after 16 hours of the last dose was administered
for 3 days, or 3 days half dose (7 doses) were last dose 4 hours after.
Vigabatrin was administered to mice on the same administration schedule
as in the tail reaction test. Then, a rotarod test was conducted. Vigabatrin
dose-dependently suppressed the tail-raising reaction induced by
subcutaneous administration of morphine sulfate 60 mg/kg. In addition, a
decrease in motility was also observed in the rotarod test. The effect was
strongest 4 hours after vigabatrin administration (EDso: tail-raising
reaction 813 mg/kg, rotarod test 674 mg/kg), attenuated 16 hours later,
and disappeared after 24 hours. On the other hand, in studies in which
vigabatrin was administered multiple times, little or no effect was
observed.

3) safety pharmacology

Effects on general symptoms and behavior of rats

In 6-week-old SD male rats (n = 5/group) fasted for 18 hours distilled
water (medium) or vigabatrin 125, 250, 500, 1000 and 2000 mg/kg was
administered orally. After 8 hours general symptoms were observed by
the Trwin method. Surviving animals were euthanized and necropsied one
week later.

Vigabatrin 250 and 500 mg/kg: lacrimation in 1/5 cases, 1000 mg/kg:
lacrimation in 3/5 cases, hypersalivation 2/5 cases, 2000 mg/ke:
lacrimation and hypersalivation in 3/5 cases. At2000 mg/kg, a significant
decrease in body temperature was observed 2 to 6 hours, and at 1000 and
2000 mg/kg, a significant decrease in respiratory rate was observed. At
2000 mg/kg, suppression of eye protrusion, decreased alertness, and naps
were observed. Weight gain suppression was observed at 500 mg/kg and

above. Enlargement of the spleen with 125 mg/kg in the autopsy one week
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after administration, partial adhesion between the duodenum or jejunum
and colon in 1000 mg/kg, atrophy of the thymus was observed in one
example at 2000 mg/kg.
Effects on the central nervous system (Report 97-LPH-005)

1) Effect on locomotor activity

5-weck-old male CD-1 mice (n = 10/group) were orally administered
with water for injection (medium) or vigabatrin 31, 125, 500 and
2000 mg/kg. The amount of exercise was measured 8 times for each
15 minutes from 45 minutes to 480 minutes after administration. A
decrease in locomotor activity was observed at 125 mg/kg or more of]
vigabatrin.

2) Sleep-enhancing effect

In 5-week-old male CD-1 mice (n = 10/group) water for injection
(medium) or vigabatrin 125, 500 and 2000 mg/kg was orally
administered. Subsequently, after 240 minutes, 70 mg/kg of hexobarbital
was intraperitoneally administered, and the time until the recurrence of]
the forward reflex (sleep time) was measured. The sleep time of the
control group was 32 = 3.9 minutes, while that of vigabatrin 500 and
2000 mg/kg was 68 + 8.6 minutes and 89 = 7.1 minutes, respectively,
showing a significant increase.

3) Effect on normal body temperature

7-week-old SD male rats (n = 8/group) were orally administered with
water for injection (medium) or vigabatrin 125, 500 and 2000 mg/kg.
Rectal temperature was measured 8 times (60 minute intervals) 60 to 480
minutes after administration. Vigabatrin 500 and 2000 mg/kg showed
significant reductions of body temperature up to 2.3 o and 33 "L,
respectively.

4) Impact on coordination

In 5-week-old male CD-1 mice (n = 10/group) water for injection
(medium) or vigabatrin 125, 500 and 2000 mg/kg was orally
administered. The residence time on the rotor rod (rotation speed: 16 rpm)
was measured 8 times for 60 to 480 minutes after administration.
Vigabatrin 2000 mg/kg resulted in decreased coordination in 2/10
subjects.

Effect on phencyclidine-induced hyperactivity

Phencyclidine (PCP)-induced hyperactivity was measured using CD-1
male mice (n = 6 to 24/group). Intraperitoneal injection of PCP (5 mg/kg)
or physiological saline was performed 10 minutes after intraperitoneal
administration of vigabatrin 400 mg/kg or 5 hours after intraperitoneal
administration of vigabatrin 100, 200, 400, 600, 700 and 800 mg/kg, and
the amount of exercise was measured for 35 minutes. When vigabatrin
400 mg/kg was administered 10 minutes before PCP injection, there was
no effect on the amount of exercise, but when administered vigabatrin
200-700 mgkg S5 hours prior to PCP administration, treatment
significantly inhibited phencyclidine-induced hyperactivity.
Effects on cardiovascular and respiratory systems

1) Effect on hERG potassium channel
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Study was conducted to analyze the in viiro effects of vigabatrin on
hERG channels expressed in HEK293 cells using the patch clamp
technique. Vigabatrin was exposed to three cells (n = 3) at nominal
concentrations of 100 and 300 pg/mL at physiological temperature (B5+
2°C). Vigabatrin at concentrations up to approximately 250 pg/mL did
not produce significant inhibition of hERG currents (0.4% to 0.8%
inhibition), which was not different (P>0.05) from control 0.1 = 04%
inhibition; n= 3.

2) Effect on cardiac Purkinje fiber action potential

The in vitro effects of vigabatrin on action potentials (AP) from a set of|
four isolated rabbit cardiac Purkinje fibers (n = 4) were evaluated at
nominal concentrations ranging from 10 to 300 ug/mL. Vigabatrin up to
a concentration of 243 pg/mL did not alter any measured action potential
parameters in a statistically significant manner.

3) Effect on hemodynamic parameters

Vigabatrin was ecvaluated for cardiovascular effects following
intravenous administration (3-30 mgrkg) and oral administration
(150 mg/kg/dose every 12 hours for 5 days). Vigabatrin produced no
significant effect on blood pressure, heart rate, intraventricular pressure,
dP/dT, cardiac output, calculated peripheral vascular resistance, left and
right atrial pressures, or on clectrocardiographic function in Mongrel dogs
of either sex.

Vigabatrin given intravenously as cumulative doses in the dog (10, 30,
70, and 150 mg/kg) did not alter cardiovascular parameters. In contrast,
in the rat, vigabatrin had a slight hypertensive cffect at 50 mg/kg, wich
did not increase further on injection of the consecutive doses.

The effects of vigabatrin on blood pressure, heart rate, femoral arterial
blood flow and respiratory rate were investigated in male beagle dogs
under pentobarbital sodium anesthesia. Physiological saline (I mL/kg)
was administered intravenously into the right femoral vein via a cannula,
and 50 minutes later vigabatrin 50, 100 and 200 mg/kg were administered
sequentially at 50-minute intervals (n = 4). In studies with GABA
antagonists, vigabatrin 100 mg/kg was intravenously administered 10
minutes after intravenous administration of 5-aminovaleric acid
(10 mg/kg). In this test, respiratory volume (minute ventilation) was also
measured (n=3).

Intravenous administration of vigabatrin 50, 100, and 200 mg/kg showed
a transient decrease in blood pressure in 2 of 4 subjects, but the mean
value was not significant. There was minimal effect on heart rate.
Vigabatrin increased femoral arterial blood flow at 50, 100 and 200 mg/kg
in a dose-dependent manner, with increases of 81 + 28, 125 £ 38 and 143
+ 44% 1 minute after administration, respectively. Femoral artery
vascular resistance decreased in response to changes in blood flow.
Vigabatrin increased respiratory rate by 41 + 13, 106 + 46 and 143 =59%
| minute after administration of 50, 100 and 200 mg/kg, respectively.
Increased femoral arterial blood flow, increased respiratory rate and
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minute ventilation, and decreased vascular resistance with vigabatrin
100 mg/kg were suppressed by the 5-aminovaleric acid.

Effects on gastrointestinal transport

5.week-old male CD-1 mice (n= 8/group) were orally administered with
distilled water (medium) or vigabatrin 500, 1000 and 2000 mg/kg. Thirty
minutes later, 10 mL/kg of 5% activated carbon powder suspended in
0.5% carboxymethyl cellulose solution was orally administered, and
cuthanasia was performed 30 minutes later. Vigabatrin did not affect the
gastrointestinal transport capacity of mice.
Effects on water and electrolyte metabolism

1) Effect on urine volume and electrolyte excretion in rats

7-weck-old male SD rats (n = 8/group) were orally administered with
water for injection (medium) or vigabatrin 125, 250, 500 and 2000 mg/kg
in a volume of 10 mL/kg. Immediately after, 25 mL/kg water injection
was administered. After that, urine was collected for 8 hours, and urine
volume, pH and urine electrolyte concentration (Na +, K +, Cl-) were
measured. Vigabatrin 2000 mg/kg increased urine output and excretion
of Na +, K + and Cl-.
6-week-old male SD rats (n = 9/group) were orally administered saline
(medium) or vigabatrin 125, 250, 500 and 1000 mg/kg in a volume of]
30 mL/kg. Then, urine was collected up to 2 hours after administration, 2
to 6 hours after administration and 6 to 24 hours after administration, and
the urine volume, pH and urinary electrolyte concentration (Nat, K+, Cl-
) were measured. Vigabatrin 500 and 1000 mg/kg increased urine output
and excretion of Na+, K+ and Cl- 2 hours after administration. No effect
was observed on urine volume and cach electrolyte mass 2 to 6 hours after
administration, except the K+ excretion was increased at 1000 mg/kg. At
6 to 24 hours after administration, a decrease in electrolyte mass was
observed at 500 and 1000 mg/kg, and a decrease in urine volume was
observed at 1000 mg/kg.
3) Effect on serum clectrolyte concentration in rats
6-week-old male SD rats (n = 8-10/group) were orally administered
saline (medium) or vigabatrin 250, 500 and 1000 mgkg. Blood was
collected 1 and 4 hours after administration, and the Na+, K+ and Cl-
concentrations in the serum were measured. Serum Na+ concentration
increased 1 hour after administration at doses of 500 and 1000 mg/kg, and
serum Na+ concentration increased and Cl- concentration decreased at
1000 mg/kg 4 hours later.

Effect on the hypothalamo-pituitary adrenal axis

Male rats were studied following either chronic treatment with sodium
valproate (1g/1 for a period of 3 weeks or 3 months) or acute treatment
with vigabatrin (single IP injection of 1 g/kg or 250 mg/'kg). The
hypothalamus was homogenized to measure corticotropin releasing factor
(CRF) and amino acid levels. The pituitary gland was incubated in Krebs
solution, CRF (21.4 nmol/L) or arginine vasopressin (AVP) (115 nmol/L)
was added, and the amount of free ACTH was measured. Administration
of vigabatrin 250 and 1000 mg/kg significantly increased the GABA




000011

concentration in the hypothalamus, administration of 1000 mg/kg reduced
CRF by about 50%, and suppressed increased plasma ACTH. Vigabatrin
1000 mg/kg suppressed pituitary basal and ACTH release stimulated by
CRF or AVP.

4) pharmacodynamic interactions

No pharmacodynamic drug interaction studies have been conducted.

3. Pharmacokinetics:

1) analytical procedures and reports
on their validation

An HPLC method for quantitative measurement of vigabatrin in
plasma and urine — Report C-83-0002-D.

LC-MS/MS determination of vigabatrin in rat plasma — Report
DMPK/FRA/2002-0106.

Gas chromatography/mass spectrometry (GC-MS) method using a chiral
column for measuring rat plasma, CSF and brain S- and R-form
concentrations — Report S-92-0036-D.

2) absorption

When “C-vigabatrin was orally administered to rats at 300 mgrkg, the
plasma concentrations of both total radioactivity and unchanged drug
reached the maximum (Cmax) 0.5 hours after administration, after which
the two concentrations were almost the same.

When “C-vigabatrin was orally administered to dogs at 50 mg/kg, the

unchanged form reached Crmax (88 to 123 pg/ml) after 0.25 to 1 hour.
When 300 mg/kg was orally administered, the unchanged drug reached
Cumax (405 to 531 pg/ml) 0.5 to 1 hour after administration. The maximum
total radioactivity concentration was similar, and was almost the same as
the unchanged drug concentration 3 hours after oral administration.
Within 12 hours of oral or intravenous administration, the unchanged
plasma concentration decreased to about 1/200.
When “C-vigabatrin 50 mg/kg was administered orally in monkey,
vigabatrin was unchanged after 2-3 hours, reaching Cmax (8-27 pg/ml).
When 300 mg/kg was orally administered, the unchanged drug reached
Cunax (37 to 43 pg/ml) 1 to 3 hours after administration. Total radioactivity
change is the same as unchanged drug concentration reached a maximum
concentration after oral administration or intravenous administration at 2-
3 hours.

Absorption of orally administered vigabatrin in rats and dogs was almost
complete at both doses of 50 mg/kg and 300 mg/kg. Urinary recovery data
in monkeys showed that the absorption of vigabatrin after oral
administration in this species was incomplete and dose-dependent
(absorption rates were low at high doses). Furthermore, the fecal
radioactivity excretion rate when 14C.yigabatrin was administered to
monkeys confirmed that the absorption of vigabatrin was incomplete
when orally administered to this animal species.

It was clarified that vigabatrin was rapidly absorbed with tmax within
1 hour in both rats and dogs. The AUCo- value in both animal species
increased proportionally to the dose. In rats and dogs, the bioavailability

of oral vigabatrin was almost 100%.
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The tmax (1 to 3 hours) of a single oral dose of vigabatrin to monkeys was
longer than that of rats and dogs, and the Cpax Was lower than that of the
other two animal species examined. In the test using monkey, AUCo-24
value for single oral administration of vigabatrin at doses of 50 and
260 mg/kg was estimated to be 54.6 + 14.5 and 203 + 66 pgeh/mL,
respectively, and the AUCo24n value increased in a dose-dependent
manner.

3) distribution

Distribution within tissues

Tissue distribution of "*C-vigabatrin orally administered to rats

Albino Sprague-Dawley (SD) rats and colored Long-Evans (LE) rats
were treated with a single dose of '*C-vigabatrin 60 mg/kg. In most of the
tissues examined (including plasma and erythrocytes), the radioactivity
concentration reached a maximum within 0.5 hours after administration.
The tissue with the longest tmax was the eye, which reached Cuay 1 hour
after administration.

The tissue with the highest radioactivity concentration was the stomach
(15 minutes after administration: 1022 ug eq/g, excluding stomach
content), followed by the liver (30 minutes after administration:
257 pgeq/g) and the small intestine (30 minutes after administration:
154 pg cq/g, excluding stomach content). The Cumax of all other tissues
was less than 100 pg eq/g.

In addition, "*C-vigabatrin was orally administered to LE rats ata single
dose of 60 mg/kg, and the radioactivity concentrations in plasma, skin
and eyes were measured. The AUCo-» and terminal elimination half-life
t12: values of eyes and skin were clearly higher in LE rats than in SD rats.
These results indicate that '*C-vigabatrin or metabolites have an affinity
for the pigment components of the eye or skin and are slowly absent from
pigmented tissues.

Concentration in brain and plasma

3H-vigabatrin was administered to rats orally at a dose of 50 or 300
mg/kg once daily for a week to measure brain and plasma concentration.
Vigabatrin into the brain was considered to have reached steady state by
the third dose. Stecady-state intracerebral trough concentrations of|
vigabatrin range from 0.8 to 1.2 nmol/g at 50 mg/kg and 16 to 19 nmol/g
at 300 mg/kg. Cmax was dose-proportional.

The plasma and brain concentrations of S- and R-forms after repeated
oral administration of racemic 3H-vigabatrin in rats were also measured.
Plasma concentrations of these two enantiomers were approximately
equal at all time points. However, regarding brain concentration, the S-
type concentration, which is the active enantiomer, tended to be higher
than the R-type concentration, which is the inactive enantiomer.

Intraretinal distribution

Vigabatrin concentration in the retina was measured during a toxicology
study in rats orally administered vigabatrin 100, 300 mg/kg for 13 weeks.
Vigabatrin levels in the retina were largely dose-dependent and were less
than 1/5 of the mean plasma Crax at the time of measurement.
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Vigabatrin concentration in CSF

Vigabatrin was given to rats and dogs at doses of 50, 100, 200 (dog) or
300 (rat) mg/kg once daily for 16 week, and vigabatrin concentration in
CSF was measured. In both rats and dogs, the vigabatrin concentration in
CSF reached a steady state within 2 weeks. The concentration of]
vigabatrin in CSF in dogs was higher than that in rats.

Vigabatrin concentration in CNS

In a chronic toxicity study in monkeys, vigabatrin was orally
administered at doses of 50, 100 or 300 mg/kg/day The administration
period was 6 years in the 50 or 100 mg/kg/day administration group and
16 months in the 300 mg/kg/day administration group. Vigabatrin levels
in CSF increased with increasing dose in both males and females. The
concentration of vigabatrin in CSF in the two low-dose groups was higher
in females than in males, but in the high-dose group, levels did not differ
greatly between gender.

In another study, vigabatrin concentrations in CSF and in the cerebral
cortex of monkeys treated with vigabatrin at 300 mg/kg for 16 months
were measured. Vigabatrin concentration range in CSF in monkeys was
10.20 to 17.31 nmol/mL (mean + SD: 13.17 + 3.06 nmol/mL), and
vigabatrin concentration range in cerebral cortex was 2.4 to 7.2 nmol/g
(mean + SD: 4.2 + 1.9 nmol/g).

Protein binding

The protein binding rate of vigabatrin in human serum was measured in
vitro using equilibrium dialysis. No binding to serum proteins was
observed at any of the drug concentrations examined (20 and
100 pmol/L).

In addition, the in vivo protein binding of vigabatrin in serum when
vigabatrin was administered to SD rats was not observed in the examined
concentration range (13 to 1378 pmol/L) up to 8 hours after
administration.

Placental transit

The placental passage of vigabatrin in Theiler outbred (TO) mice was
studied. A single intraperitoneal dose of 400 mg/kg vigabatrin dissolved
in saline was given to mice on day 10 of gestation to determine the levels
of vigabatrin in maternal blood, fetus and placenta 3.5, 6 and 9 hours after
administration. Vigabatrin transfer to the fetus was slight, but placental
vigabatrin levels were higher than fetal levels. 6 and 9 hours after
administration, values could not be measured given overlap with the
peaks of other substances.

4) metabolism

After a single dose of “C-vigabatrin 50 or 300 mg/kg administered to
rats, dogs and monkeys, the urinary excretion rate of radioactivity and
unchanged drug collected by 48 hours were compared. In all study
groups, most of the administered radioactivity was excreted in the urine
as unchanged drug. Thus, it was shown that the metabolism of vigabatrin
was extremely low in all animal species examined.
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The urinary biotransformation profile was evaluated using
radiochromatography. Small amounts of one or two metabolites were
detected in rats, dogs and monkeys. Metabolite 1 has not been identified.
Metabolite 2 found in dogs and humans has been identificd as vigabatrin
lactam (5-vinyl-2-pyrrolidinone) and is a degradation product produced
in aqueous solution.

5) excretion

When “C-vigabatrin was administered orally and intravenously to rats,
collected urine, feces, and cage wash fluid showed 91 to 93% and 94 to
96% of start dose radiation, respectively, from 0 to 120 hours.

In addition, when “C-vigabatrin was orally administered to rats, an
average of 94% of the administered radioactivity was excreted in the urine
and 2% was cxcreted in the feces in the first 24 hours afier the
administration. By the end of the 72-hour sampling period, a total of 97%
of the administered radioactivity had been excreted.

When “C-vigabatrin was administered orally and intravenously to dogs,
collected urine, feces, and cage wash fluid showed 91 to 93% of start dose
radiation at 120 hours. Most of the dose was excreted in the urine within
12 hours.

When '“C-vigabatrin was orally and intravenously administered to
monkeys, a total of 90 to 95% of the administered radioactivity was
recovered in urine and feces 120 hours after the administration. When
administered intravenously, most of the radioactivity was recovered in the
urine. When 50 mg/kg and 300 mg/kg were orally administered, about
40% and 23 % of radioactivity was recovered in urine and about 50 and
70% of radioactivity was recovered in feces, respectively. Vigabatrin was
mainly excreted by the kidney in an unchanged form. Cumulative urinary
excretion rate of unchanged drug by 72 hours ranged from 82 to 90% for
intravenous administration, and ranged from 15-29% for oral
administration.

6) pharmacokinetic interactions (non-
clinical)

The influence of vigabatrin on activities of the hepatic cytochrome P-
450 dependent drug-metabolizing enzymes of male CD rats was studied.
Vigabatrin was administered orally in dose of 30, 100 or 300 mg/kg/day
for 4 days; all tests were done after the last dose. Cytochrome P-450,
ethylmorphine N-demethylation activity, aniline hydroxylation activity,
microsomal protein amount, and relative liver weight were measured.
This test was repeated 3 times. In the experiment I, hepatic P-450 was
reduced slightly to a range of 72.4 to 81.0% of control at all dosing
groups. At the highest dose (300 mglkg/day), ethylmorphine N-
demethylation activity and aniline hydroxylation activity were reduced to
64.0% and 71.9% of control values, respectively. In the experiment 11, the
relative liver weight was reduced to 90.2% of control values at
300 mg/kg/day, and aniline hydroxylation increased by 124.8 % and
142.5% from control at 100 and 300 mg/kg/day, respectively. In the
experiment 111, a similar decrease in relative liver weight was observed,
but aniline hydroxylation activity was decreased by 77.2% and 73.2% of}
the control values in both the 100 and 300 mgkg/day groups,
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respectively. Furthermore, the cytochrome P-450 concentration was
lower than control value in both the 100 mg/kg/day group (83.3%) and
the 300 mg/kg/day group (85.6%).

In addition, a single oral dose of vigabatrin of 30 and 100 mg/kg was
given, and the effect on the amount of cytochrome P450 drug-
metabolizing enzymes and microsome protein 4 hours after
administration was evaluated. In this study, there was no difference from
the control group. These results suggest that vigabatrin has minimal
ability to induce hepatic drug-metabolizing enzymes.

7) other pharmacokinetic studies

The plasma levels of vigabatrin were evaluated in 4-week oral ocular
toxicity study in Sprague Dawley juvenile rats. Sprague Dawley juvenile
rats (4-day old at treatment Initiation) received once daily by oral gavage
injection-quality water (vehicle control group) from dosing Day 1 to
dosing Day 28, or of vigabatrin at 30 mg/kg/day from dosing Day 1 to
dosing Day 10, and then at 30, 50 or 100 mg/kg/day from dosing Day 11
to dosing Day 28. Blood samples for the determination of plasma
concentrations of test article were obtained from 3 Juvenile
rats/sex/group/time point (1, 2 and 4 hours after dosing on Day 28), and
from all animals at 22 to 25 hours after the last dosing at necropsy. Cpax
and AUC increased with the dose from dose level 30-30 to 30-100 mg/kg.
This increase was proportional to the dose. No difference in exposure
between gender was evidenced at the three dose levels.

4. Toxicology:

1) Single dose toxicity

Single oral dose toxicity in mice and rats

The acute oral toxicity of two vigabatrin batches (MDL 71.754-118 and
MDL 71.754-130) was evaluated in mice and rats (80 males and females
of each species). Test articles as a single dose were administered by
gavage at doses between 1000 and 5000 mg/kg. Animals were observed
for 14 days after administration. LDsgs of MDL 71.754-118 were 3354
mg/kg (mice) and 4056 mg/kg (rats); MDL 71.754-130 LDsos were
3345 mg/kg (mice) and 3932 mg/kg (rats). Deaths occurred at dosecs
2 2500 mg/kg for both mice and rats given both batches. Depression (all
doses - rats, 2500-5000 mg/kg — mice) was the primary treatment-related
clinical sign. Gastric ulcers and/or dark liquid in the gastrointestinal tract
were the only consistent finding in animals found dead. No treatment-
related findings were observed in animals killed on day 14.

Acute oral and intraperitoneal toxicity studies in rats and mice

Vigabatrin in a single dose was orally administered to mice and rats in
a range from 2500 to 5000 mg/kg, and intraperitoneally in a range from
1200 mg/kg to 3000 mg/kg. Animals were observed for 14 days after
administration. The oral LDsp in rats and mice were 3100 mg/kg and
2830 mg/kg, respectively. The LDsp following the intraperitoneal
administration in rats and mice were 1473 mg/kg and 1028 mg/kg,
respectively. Depression occurred in both rats and mice. Piloerection
occurred in rats only.

Acute intraperitoneal toxicity study in mature mice
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Vigabatrin as a single dose was administered intraperitoneally to mice
at a range of 1000 to 3500 mg/kg at 500 mg/kg intervals. Animals were
observed for 14 days. The acute LDso in mature mice was found to be
2447 mg/kg. All animals given vigabatrin were depressed in dose-
dependent manner with severiry of depression from slight at 1000 mg/kg
to sever at 3000 mg/kg. Convulsions were scen in 2/10 mice at
3000 mg/kg group and in I/ 10 mice at 3500 mg/kg group. Necropsy
observations revealed a small amount of fluid in the thoracic cavity of]
mice receiving doses 2500 mg/kg or more, but no abnormal findings were
observed in survivors.

Acute intraperitoneal LDso of vigabatrin in mice

Vigabatrin was intraperitoneally administered to CD-1 (ICR) mice (10
males/group) as a single dose in a range of 2000 to 3500 mg/kg. Animals
were observed up to 7 days after administration. The acute LDso in this
study was 3000 mg/kg. Mortality occurred between 10 hours and 4 days
following injection. At the higher doses mice appeared severely sedated,
catatonic and showed hunched posture.

2) Repeated dose toxicity

Dose-range finding study in rais

Vigabatrin was given orally by gavage to albino CD rats (10/sex/group)
for 14-16 days at doses ranging from 10 mg/kg to 1000 mg/kg/day.
Clinically, at >200 mg/kg/day a dose-related inhibition of body weight
gain and food consumption was observed. Depression and emaciation
occurred at 1000 mg/kg, and 1/5 females given this dose died of
undetermined cause. Clinical laboratory findings included a slight
decrease of leucocyte count at 1000 mg/kg and moderate decrease of ALT
level at >200 mg/kg. No gross or histopathological changes which could
be attributed to a specific toxic effect of vigabatrin were found. The study
data reflect a relatively low toxicity of vigabatrin.

2-week oral exploratory toxicity study in rats

Sprague Dawley rats (5 to 7 weeks of age) received water for injection
(vehicle control group) or aqueous solutions of vigabatrin at 100, 300 or
500 mg/kg/day by oral gavage once daily for 2 weeks. Rats were observed
daily for mortality and clinical signs. Rats were cuthanatized and
necropsied at the end of the treatment period. Brain and eyes were
collected from all animals at necropsy and representative samples from
eyes were examined microscopically in all rats from all groups. No deaths
occurred and no compound-related clinical signs were noted throughout
the study. The oral administration of vigabatrin to SD rats at doses of 100,
300 or 500 mg/kg/day produced dose-related decreases in mean body
weight gain and food consumption at all doses and in both sexes: while
moderate to severe decreases were noted at 500 mg/kg/day, severity of]
the changes was considered to be moderate at 300 mg/kg/day and mild to
moderate at 100 mg/kg/day. Therefore, under these study conditions, the
No-Observed Effect Level (NOEL) was below 100 mg/kg/day, and the
dose level of 300 mgkg/day was considered to be the highest dose

suitable for (sub)chronic administration.
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Subacute toxicity study in rals

A total of 160 rats (20/sex/group) were administered vigabatrin by
gavage once daily for 3 months. Physical and ophthalmoscopic
examinations were performed pretest and terminally. Blood for
clinicopathological evaluation was collected during pretest, interim
sacrifice (day 38) and at the termination of the study. Single daily oral
doses of vigabatrin 30 mg/kg or 100 mg/kg for 3 months caused no toxic
effects in rats. Alopecia, severely decrcased body weight gain,
convulsions, increase in fasting blood glucose, and vacuolation of the
white matter of the cerebellum occurred in rats given doses of
300 mg/kg/day.

1-year toxicity study in rats

A'total of 150 male and 150 female SD rats were treated with vigabatrin
in the diet for up to one year. Pretest and after 6 and 12 months of
treatment, ophthalmoscopic examination and laboratory analyses were
performed. After 6 and 12 months of treatment several animals were
necropsied to organ cxamination. At these same times additional animals
were taken off drug and observed for 3 or 6 months to determine the
extent of recovery from any symptoms or lesions. These rats were then
necropsied and their brains examined by light microscopy.

Oral administration of vigabatrin to rats in diet at doses 30, 100, 200 or
300 mg/kg up to 1 year resulted in dose-related decreases in body weight,
which were quite prominent at >200 mg/kg/day. Convulsions developed
in most of 200 mg/kg/day and 300 mg/kg/day rats after about 3 months
of treatment. Histopathologically the brain was the only organ affected.
The basic lesion was white matter vacuolation in various brain areas. This
vacuolation disappeared after 3 months drug off. Paradoxically, the extent
of vacuolation in the 200 and 300 mg/kg groups regressed markedly
during the second 6 months of treatment, suggesting some type of]
adaptation at these dosages.

Range finder study in dogs treated for 2 weeks

A total 5 male and 5 female beagle dogs were administered, by gavage,
vigabatrin at dosages of 0, 100, 300, 600 or 1000 mg/kg for two weeks.
This administration resulted in occasional emesis, decreased food
consumption, and weight loss at >300 mg/kg/day and death of both the
male and female dogs of the high dose group. No consistent morphologic
or clinicopathologic findings could be found to explain these deaths.

Subacute oral toxicity study in dogs

24 beagle dogs received vigabatrin orally in gelatin capsules once daily
in doses of 0, 30, 100, 300 mg/kg/day for 3 month. Administration of]
vigabatrin was well tolerated when given in doses of 30 and
100 mg/kg/day for 3 months. Toxic effects occurred at 300 mg/kg/day
consisting of anorexia, decreased body weight gain and anemia.

1-year toxicity study in dogs

Beagle dogs administered 0, 50, 100 or 200 mg/kg/day of vigabatrin in
single daily doses by gelatin capsules for 12 months were unaffected by
treatment as far as clinical signs, body weight gain, ophthalmoscopic or
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ECG examinations or gross necropsy observations could determine.
Histologic alterations associated with treatment were limited to
vacuolation of certain of brain white matter (primarily the fornix columns
and optic tract). After 6 months of treatment the microvacuoles were
apparent only in dogs given >100 mg/kg/day and were generally mild,

200 mg/kg/day of vigabatrin for 7 month followed by 4 months off drug
revealed no more brain vacuolation and no evidence of any residual
effects, indicating the reversibility of these alterations. There were no
compound-related ocular changes at any dose level and at any time point.

Oral range finder studies in monkeys

A first study has demonstrated that the oral administration of maximum
dose 300 mg/kg/day of vigabatrin to cynomolgus monkeys caused no
significant toxicity after 3 months with occasional loose stool being the
only sign during the first 6 months of the study. In the subsequent studies
single daily oral doses of 500, 750 or 1000 mg’kg/day of vigabatrin
caused loose or soft stools in all monkeys starting after the first or second
dose and lasting throughout 1-month treatment period. Most monkeys in
the two highest dose groups also exhibited anorexia and body weight loss.
Dividing the dose 600 mg/kg/day (300 mg/kg bid) did not prevent
diarrhea which started within the first week of treatment. Furthermore,
the plasma levels of vigabatrin were approximately the same for animals
of highest dose groups, which suggested that maximum absorption had
been reached at these doses. This finding may explain the possible drug-
related but not dose-related brain microvacuolation of a few of treated
monkeys. These findings suggest that it would not be practical to try to
treat monkeys for prolonged period with vigabatrin more than
300 mg/kg/day.
6-year toxicity study in monkeys
4 groups of cynomolgus monkeys were given oral doses of 0, 50, 100,
300 mg/kg of vigabatrin once daily by nasogastral intubation. Vigabatrin
was well tolerated without clinical signs or clinicopathological alterations
at dose levels 50 and 100 mg/kg/day through 18 months of treatment.
Histopathological examination after 3 and 6 months revealed no changes.
Doses of 300 mg/kg/day through 16 months caused infrequent transient
loose stools in a few monkeys. No adverse effects were observed in
behavior, clinical chemistry, hematology, urinalyses, CSF pressure,
organ weights or gross pathology. The only histopathologic observation
of possible significance was the brain microvacuolation in the 300 mg/kg
group. However, there was no clear evidence that any vacuolation in the
brains of monkeys was related to vi gabatrin treatment,

Monkeys given 50 or 100 mg/kg/day of vigabatrin remained on
treatment for a total of 6 years. Daily oral doses of 50 and 100 mg/kg of]
vigabatrin were well tolerated by male and female monkeys. GABA-T
activity in the left temporal brain lobe was si gnificantly decreased 6 hours
after the last dose by 30% and 32% in monkeys given 50 or
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100 mg/kg/day, respectively. However, there was no change in brain
GABA concentration. No adverse effects were observed in behavior,
clinical chemistry, hematology, urinalyses, CSF pressure, organ weights
or gross and histopathology. The panel of pathologists examining the
brain of these monkeys concluded that there were no treatment-related
pathology and that no increased vacuolations were present after 6 years
of daily treatment with 50 or 100 mg/kg of vigabatrin.

Regression mutation test using Salmonella typhimurium

Salmonella typhimurium (strains TA1535, TA1537, TA1538, TA98,
and TA100) plate method was used (48 h) twice to obtain regressive
mutation test results within or without the presence of metabolization
activation by the 5000 ug/plate process. No increase in the number of]
regressive mutant colonies was observed in any of the strains, and no
mutagenesis effect of vigabatrin was observed.
Regressive mutation test using E. coli
As a result of two regression mutation tests by the preincubation method
(48 hours) using Escherichia coli (WP2uvrA strain), an increase in the
number of regressed mutation colonies was observed even with
5000 pg/plate treatment regardless of the presence or absence of]
metabolic activation. No mutagenic effect of vigabatrin was therefore
observed.
Chromosome aberration (est using mammalian cells
The chromosomal aberration test using rat lymphocytes showed no
increase in the number of cells with chromosomal structural abnormalities
even after 4-hour treatment at 5000 pg/mL, regardless of the presence or
absence of metabolic activation, and chromosomal aberrations due to
vigabatrin treatment was not observed.
Gene conversion fest using yeast
No increase in the frequency of gene conversion was observed even with
treatment of 5000 pg/mL for 16 hours (-S9) or 4 hours (+ S9) regardless
of the presence or absence of metabolic activation. Vigabatrin was not
found to induce gene conversion.
Point muration test using yeast
No increase in mutation frequency was observed with or without
metabolic activation even after 16 hours (-S9) or 4 hours (+ S9) treatment
at 5000 pg/mL. Vigabatrin had no mutagenic effect.

Forward mutation test using CHO cells

No increase in the mutation frequency was observed even with treatment
of 5000 pg/mL for 4 hours regardless of the presence or absence of]
metabolic activation, and no mutagenesis effect was observed for
vigabatrin.

3) Genotoxicity:

in vitro

Vigabatrin was evaluated in the mouse bone marrow micronucleus test.
Vigabatrin was administered to mice by single oral gavage at dose levels
in vivo (including additional of 0 (negative control), 170, 540 and 1700 mg/kg. In addition, a positive
assessment on toxicokinetics) control group was set up in which cyclophosphamide 120 mg/kg was
administered orally. Bone marrow was collected from the femur 24 or 48
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hours after administration to prepare a Giemsa-stained specimen for
microscopy. There were no significant increases in the frequencies of]
micronucleated polychromatic erythrocytes in groups treated with
vigabatrin compared to negative controls. The positive control mice
showed significant increases in micronucleated polychromatic
erythrocytes. Hence, vigabatrin was considered negative in the mouse
bone marrow micronucleus test.

4) Carcinogenicity:

long-term studies

18-month carcinogenicity study in mice

A total of 200 male and 200 female albino mice were administered
vigabatrin in diet at doses 0, 50, 100 or 150 mg/kg/day for 18 months.
Vigabatrin did not exhibit any carcinogenic potential in this study since
there was no difference in the incidence of neoplastic lesions between the
vigabatrin-treated group and the control group.

2-year carcinogenicity study in rats

A total of 200 male and 200 female pigmented LE rats were
administered vigabatrin in diet at doses 0, 50, 100 or 150 mg/'kg/day for
2 years. The results of this study demonstrate that 2 years of vigabatrin
administration was not carcinogenic in LE rats. There was no difference
in the incidence of neoplastic lesions between the vigabatrin-treated
group and the control group.

short-term studies or mid-term
studies

additional studies

5) Reproductive and developmental
toxicity:

effects on fertility and early
cmbryonic development

Male fertility study in rats

80 male CD (SD) rats approximately 39 days old were administered
vigabatrin in diet at doses 0, 50, 100 or 150 mg/kg/day for 84 days prior
to mating. Vigabatrin produced no effect on male fertility or reproductive
performance. There were slight to moderate reductions in food
consumption and body weight gain in the 100 and 150 mg/kg/day group
respectively.

Reproduction study in female rats

80 sexually mature female CD (SD) rats were administered vi gabatrin
in the diet at doses 0, 50, 100 or 150 mg/kg/day from 2 weeks prior to
breeding trough a 1 week breeding period and for 1 week thereafter.
Females were sacrificed approximately 16 days from midweek of]
cohabitation with the male and examined for viable and dead fetuses,
resorption, and corpora lutea. Conception rates were not affected by
treatment. Corpora lutea were significantly reduced (p < 0.05) in the
150 mg/kg group and this resulted in significant reduction of number of]
implantation sites and consequently there were fewer viable fetuses.
Preimplant and postimplant loses were not affected.
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embryotoxicity

Range-finding study in pregnant rats

Vigabatrin was administered by gavage once daily to pregnant SD rats
at doses 0, 300, 400 or 500 mg/kg/day on days 7 through 16 of gestation.
A marked reduction of food consumption occurred in all treated groups.
This resulted in an actual body weight loss during the treatment period
with a partial recovery in body weight after treatment was stopped. There
were no maternal deaths but focal alopecia was noted in 3/5 dams in the
400 and 500 mg/kg groups. The number of implants, live or dead fetuses,
and resorptions were similar except in the 400 mg/kg group which had a
dramatic increase in resorptions (2 dams with 100 % and 3 dams with a
mean of 19 % resorptions). Fetal weight showed slight to moderate
reduction in all treated groups. The 1 malformed fetus (exencephaly and
gastrochisis) in the 300 mg/kg group was considered fortuitous, since that
was the only abnormal fetus observed.

The findings indicate the pregnant rats cannot tolerate vigabatrin
dosages of 400 and 500 mg/kg without considerable adverse effects.

Morphologic teratology study in rats

Sexually mature SD rats were administered vigabatrin by gavage once
daily at doses 0, 50, 100 or 150 mg/kg/day on days 7 through 16 of]
gestation. They were sacrificed on day 21 to evaluate the effect of the
drug on the developing fetus.

A reduction in maternal food consumption in the 100 and 150 mg/kg
groups was reflected in slightly reduced body weight gain during the
treatment period. There were no treatment effects on conception,
implantations, live or dead fetuses, or resorptions. Average live fetal
weights were significantly less the 100 and 150 mg/kg groups. External
and visceral examinations of the fetuses showed combined malformations
(mostly involving the soft tissues) of 3 and 2 cases at 50 and 150
mg/kg/day, respectively. Skeletal examination did not reveal any
additional drug-related anomalies although there was slight indication of]
retarded ossification in the 150 mg/kg/day group which may be related to
reduced fetal weight in this group. No malformations were observed in
the 100 mg/kg or control groups. As the frequency of individual
malformations was low they were considered to be spurious and unrelated
to treatment.

Teratology study in rabbits

80 sexually mature female New Zealand white rabbits divided into 4
groups 20 females each. All females were artificially inseminated.
Vigabatrin was administered by gavage once daily at doses 0, 50, 100 or
200 mg/kg/day on days 7 through 19 of gestation. Animals were
sacrificed on day 29 of pregnancy. Vigabatrin when administered to
pregnant rabbits during the period of organogenesis at dosages of 50 or
100 mg/kg/day produced no teratologic effects compared to controls.
Dosages of 150 and 200 mg/kg/day produced maternal weight loss and
an increase in resorptions, both of which are indications of toxicity. Cleft
palate occurred in a low incidence in this toxic dosages, indicating a weak
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teratogenic effect in this strain of rabbits. A dose of 300 mg/kg/day was
found to be lethal for pregnant rabbits in a range-finding study.

prenatal and postnatal toxicity

Behavioral teratology study in rats

Female SD rats were administered vigabatrin by gavage once daily at
doses 0, 50, 100 or 150 mg/kg/day on days 7 through 16 of gestation. The
females were allowed to deliver and their litters were reduced to 4 males
and 4 females (where possible). After weaning 1 male and 1 female from
each litter were raised to sexual maturity and mated (nonsibling) to
determine any effects to reproduction and sexual competence. There were
no noticeable effects on the dams except for reduced food consumption
and body weight gain in the 100 and 150 mg/kg groups during the
treatment period. Developmental and behavioral tests of Fl offspring
show no difference between treated and control groups. Growth of F1
offspring from weaning to sexual maturity and mating revealed no
remarkable effects that could be related to their in utero exposure to the
drug during organogenesis.

Perinatal and postnatal toxicity study in rats

80 female CD (SD) rats were administered vigabatrin in the diet at doses
0, 50, 100 or 150 mg/kg/day starting on day 15 of gestation and continued
throughout lactation to weaning. Vigabatrin produced no remarkable
effects except for a significant reduction of body weight due to reduced
food consumption and reduction in pup weights at weaning in the 100 and
150 mg/kg groups. Mating of F1 generation revealed a slight reduction
(not significant at p < 0.05) in pregnancies at 150 mg/kg, and definitive
reduction in the number of corpora lutea at 100 and 150 mg/kg, which
resulted in reduced litter size at 150 mg/kg (no effect on fetal viability).
Sporadic convulsions in 150 mg/kg rats and probably accounted for their
poorer reproductive performance. Some mild vacuolation were present at
all dosages.

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

Toxicity study by oral gavage Administration to Juvenile (pre-weaned)
Beagle dogs

The objective of this study was the assessment of neurohistopathological
changes in the brain during an oral gavage study in Jjuvenile (pre-weaned)
Beagle dogs over a treatment period of up to 91 days. Dosing commenced
at postnatal Day 22 (PND22) and continued until the animals reached 16
weeks (PND112) of age. The 91-day treatment period was followed by
an off-dose period of 6 weeks to assess the potential for recovery from
any changes seen. In addition, in order to assess the potential for
neurohistopathological changes that may arise specifically in the period
up to around the age of weaning (6 to 8 weeks of age for dogs) a second
sub-group of animals were dosed with vigabatrin from PND22 to PND35
and a third sub-group from PND36 to PND49.

Main study animals received the water for injection, or the test
substance, vigabatrin, by oral gavage for 91 days. Main study recovery
animals were similarly treated for 91 days followed by a 6 week off-dose
period. An Intermediate I subgroup of animals was dosed with water for
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injection or vigabatrin for 14 days (PND 22 to 35) followed by a 14 day
off dose period. A further Intermediate I1 subgroup of animals was dosed
with water for injection or vigabatrin from a slightly older age for 14 days
(PND 36 to 49) followed by a 14 day off dose period.

Administration of vigabatrin at dose levels of 30 or 100 mg/kg/day was
associated with mild vacuolation in the brain. In animals treated for 14
days from PND22, minimal or slight vacuolation was seen in the
hippocampus, hypothalamus, thalamus, cerebellum and globus pallidus at
100 mg/kg/day and minimal vacuolation in the thalamus, globus pallidus
and cerebellum at 30 mg/kg/day. In animals given 100 mg/kg/day for 91
days from PND22, minimal or slight vacuolation was observed only in
the hippocampus, hypothalamus and thalamus. Clear evidence of
recovery was observed after the 14 day off-dose period that followed
treatment from PND 22 to PND35 and following the 6 weck off-dose
period that followed treatment from PND22 to PND112. No test article
related brain vacuolation was observed in animals given 30 or
100 mg/kg/day for 14 days from PND36. Plasma AUCo.241 exposure
ranged from 54100 to 96300 ng.h/mL at 30 mg/kg/day and from 175000
to 346000 ng.h/mL at 100 mg/kg/day.

2-week oral range-finding toxicity study in juvenile rats

Sprague Dawley (SD) juvenile rats (4 days old) received injection-
quality water (control group) or vigabatrin at 30, 50, 100, 300, 500 or
1000 mg/kg/day by oral gavage once daily for 2 weeks. Ten dams were
used in the study, each with a litter of 4 males and 4 females.
Compound-related deaths were noted at 100 mg/kg/day and above. At
300, 500 and 1000 mg/kg/day, all animals were euthanized for humane
reason between dosing Days 3 and 5, having absence of milk in the
stomach, body weight loss or severely decreased body weight gain and
absence of motor activity. At 100 mg/kg/day, 2/8 male and 2/8 female
rats were found dead or euthanized on dosing Days 5/6. No deaths
occurred at 30 and 50 mg/kg/day, nor in control animals. Compound-
related clinical signs in the surviving animals consisted of absence of milk
in the stomach. Decreased and sometimes absent motor activity was also
noted at 100 mg/kg/day in all animals throughout the dosing period and
in 4/8 male and 5/8 female rats at 50 mg/kg/day (decreased motor activity
only). Minimal to moderate decreases in mean body weight gain were
noted in both sexes at 30 and 50 mg/kg/day. Body weight gain was
markedly decreased in the animals treated at 100 mg/kg/day. No
compound-related macroscopic changes were noted. There were no
microscopic changes in the eyes at 30, 50 and 100 mg/kg/day that could
be considered dircctly related to the administration of the test article.
Minimal nuclear changes in the retina (scattered nuclei in_ the
photoreceptor layer and increased number of apoptotic bodies in the inner
nuclear layer) were observed in the eyes of rats treated at 50 and
100 mg/kg/day in both sexes. These changes were diffuse and bilatgral
and could be related to a defective or delayed retinal maturation
subsequent to body growth retardation. Under these study conditions, the
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dose level of 30 mg/kg/day was considered to be close to a No-Observed
Adverse Effect Level (NOAEL).

4-week oral ocular toxicity study in Sprague Dawley juvenile rats (from
postnatal day 4)

Sprague Dawley (SD) Juvenile rats (4-day old at treatment initiation)
received once daily by oral gavage inj ection-quality water (control group)
from dosing Day 1 to dosing Day 28 (postnatal Days 4 to 31), or
vigabatrin at 30 mg/kg/day from dosing Day 1 to dosing Day 10, and then
at 30, 50 or 100 mg/kg/day from dosing Day 11 to dosing Day 28.

Compound-related deaths were noted at 30-100 mg/kg/day, with 3/9
males and 1/9 females found dead on dosing Days 23-29. Compound-
related clinical signs consisted principally of generalized rigidity (tonic
convulsions) noted at all doses from dosing Day 23 with a dose-related
incidence (2/9 males and 1/9 females at 30-30 mg/kg/day; 6/9 males and
4/9 females at 30-50 mg/kg/day; 8/9 males and 9/9 females at 30-
100 mg/kg/day), and decreased motor activity and/or tremors noted
occasionally in 4/9 males and 4/9 females at 30-100 mg/kg/day.
Convulsions (clonic type) were also noted in 1/9 males at 30-
50 mg/kg/day and 1/9 females at 30-100 mg/kg/day. Dose-related
decreases in mean body weight gain were noted in all treated groups as
compared with controls (-13%, -22% and -39% in males; -16%, -21% and
—34% in females at 30-30, 30-50 and 30-100 mg/kg/day, respectively, at
the end of the study).

There were no changes in brain weight at any dose level, as compared
with controls, which were considered directly related to vigabatrin
administration.

Possible compound-related microscopic ocular changes were observed
in 1 eye from 1/9 males dosed at 30-100 mg/kg/day. Microscopic changes
consisted of minimal central retinal degeneration. This minor change
observed in the central retina of 1 eye from | male from the high dose
group represents an equivocal finding. Under these study conditions, the
dose level of 30-30 mg/kg/day was considered to be close to the NOAEL.

9-Week Oral (Gavage) Repeat-Dose T oxicity Study in Neonatal Rats

The purpose of this study was to detect adverse effects of vigabatrin
treatment of juvenile SD rats for up to 9 weeks and to further evaluate
brain lesions. Forty male pups were assigned to eight dosage groups (n =
S/group). Vigabatrin (50 mg/kg) or the deionized water were
administered orally via gavage once daily as follows: on PNDs 4 through
25 (Groups I and V), on PNDs 4 through 46 (Groups I and V), 4 through
65 (Groups Ill and VII) and 12 through 26 (Groups IV and VIII).

Mortality, adverse clinical signs, reductions in mean body weights, body
weight gains, terminal body weights and brain weights, and increases in
the mean ratios of brain to terminal body weights were attributed to
administration of 50 mg/kg/day vigabatrin for all four treatment intervals.

The ultrastructural study of the brains revealed the presence of vacuoles
which were initiated as splits of myelin sheaths. They expanded and
evolved into large vacuoles which were more prominent in later stages of]
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treatment. These vacuoles were particularly prominent in the PND 4 to
25 (Group I) treated rats. With treatment in the PND 4 to 46 period (Group
ID), lesions persisted in the cerebellum (especially nuclei and adjacent
white matter) and medulla, although the white matter vacuolization was
diminished. In rats exposed to the test article on PNDs 4 to 65 (Group I11),
medullary and cerebellar lesions persisted, and there was involvement of]
more rostral regions such as the midbrain, thalamus and basal forebrain,
Rats treated in the PND 12 to 26 period (Group 1V) had vacuoles with a
similar appearance and distribution, but were somewhat less extensive
than those in rats with treatment beginning on PND 4, A prominent
reaction was the effect of test article administration on myelination,

Oral (Gavage) Investigative Brain Pathology Study in the Juvenile Rat

Study objective: To assess the potential neurodegenerative effects of]
vigabatrin in juvenile rats upon administration via oral gavage from Day
4 to Day 30 of age.

Methods: juvenile rats were divided into 12 groups.

Groups 1 to 4 were dosed over Days 4 to 7 of age, Groups 5 to 8 were
dosed over Days 7 to 14 of age and Groups 9 to 12 were dosed over Days
14 to 30 of age. Groups 2/6/10, 3/7/11 and 4/8/12 were dosed with 5, 15
or 50 mg/kg/day, respectively. Groups 1, 5 and 9 served as Controls and
received the vehicle only.

Results and conclusions: Oral gavage dosing with vigabatrin to the
juvenile SD rats from Days4to7,7to 14 or 14 to 30 of age at dose levels
of 5, 15 or 50 mg/kg/day, was associated with treatment-related changes
in the brain at dose levels of 15 or 50 mg/kg/day. Changes were found
after 2 doses in animals at any age given 50 mg/kg/day and after 4 doses
at 15 mg/kg/day over Days 7 to 14 or 14 to 30 of age. The major change
was neuropil vacuolation which was present after 2 doses in the youngest
animals and in animals dosed over Days 14 to 30 of age but after 4 doses
in animals dosed from Days 7 to 14 of age. Animals dosed from Days 4
to 7 or 7 to 14 of age also showed swollen oligodendrocytes after 2 doses
at 50 mg/kg/day and after 4 doses at 15 mg/kg/day from Day 7 of age.
There was also a reduction of myelin after 4 doses in animals dosed at 50
mg/kg/day from Days 7 to 14 or 14 to 30 of age, or from 11 doses in
animals dosed at 15 mg/kg/day from Days 14 to 30 of age.

Age-related variations in the location of the lesions and the
characteristics of the findings indicated that the effect was confined to the
myelination process and there was no indication of gliosis or neuronal
degeneration. A degree of recovery was evident after all three dose
regimens.

There were no treatment-related changes in the brains of rats given
5 mg/kg/day over any of the dosing regimens.

6) local tolerance

Since vigabatrin is an orally administered preparation, no local irritation
test has been conducted,

7) additional toxicity studies:

Iﬂot applicable.

antigenicity (antibody response)

] _
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| Immunotoxicity

: |

study of the mechanisms of action

The mechanism of action of vigabatrin is inhibition of GABA
transaminase (GABA-T) activity. Relevant studies are described in the
“Primary pharmacodynamics”.

drug dependence

Physical dependence studies in rats and dogs.

In the rat study, animals received 30 to 300 mg/kg/day of vigabatrin for
6 or 12 months. In the first dog study, vigabatrin was administered at a
dose of 300 mg/kg/day for 12 weeks and then discontinued. In a second
dog study animals received 50,100 or 200 mg/kg/day for 7 or 12 months
prior to drug discontinuation,

Although convulsions were observed during treatment of rats with the
higher doses of vigabatrin, no withdrawal signs were observed upon drug
discontinuation.

In the first dog study, some of the animals exhibited weight loss so
severe that they received euthanasia. No other signs of withdrawal were
observed. During the second dog study, withdrawal signs were not
observed in any animal.

toxicity of metabolites

” Not applicable.

toxicity of impurities

Not applicable.

other

Sequential neuropathology study in dogs

The neuropathology of a 300 mg/kg/day oral dose of vigabatrin was
evaluated sequentially in groups of Beagle dogs during treatment (weeks
1-12) and recovery from dosing (weeks 1, 2, 4, 8, 12, 16). The
administration of drug produced microvacuolation that could be
delineated from background by 4 weeks of dosing. The microvacuolation
reached highest levels of severity between 8 and 12 weeks and was
reversible within 16 weeks postdosing.

Electrophysiological study of daily administration of vigabatrin in dogs

Daily administration of 300 mg/kg of vigabatrin for 12 weeks causes
multifocal intramyelinic edema resulting in microscopic vacuolation.

Surface recorded SEP data demonstrate a consistent increase in central
transmission latency associated with the administration of vigabatrin,

AEP data showed no consistent change or difference between treated
and control groups.

Alterations in SEP latencies completely recover after 12 weeks of
treatment.

Evaluation of flash-evoked potentials in vigabatrin-treated dogs

Flash-evoked potentials (FEPs) were used to evaluate the visual function
of 4 Beagle dogs given oral vigabatrin at 300 mg/kg for 12 weeks. FEPs
were collected from each dog after 12 weeks of treatment and after 2,4,
6, and 8 weeks of recovery. Vigabatrin-induced slowing of FEPs occurred
in peaks with latencies of >75 msec. recovery was inferred from the
dramatic acceleration of FEP peak latencies in treated dogs during
recovery period.
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Longitudinal study of visual evoked potentials and somatosensory
evoked potentials in dogs receiving daily doses of vigabatrin

Administration of vigabatrin at a dose of 300 mg/kg/day is associated
with significant changes in conduction within CNS fiber tracts as
manifested by slowing of central somatosensory evoked potentials (SEPs)
and visual evoked potentials (VEPs) measures. Dogs continued to receive
vigabatrin for period up to 6 weeks after initial evoked potential
manifestation of dysfunction. Even under these circumstances, evoked
potential measures recovered to normal after drug cessation.

Ex vivo MRI and histopathological assessments on the onset and
recovery of vigabatrin-induced intram yvelinic edema

Evaluation of neuropathology associated with long-term treatment of
dogs with vigabatrin was performed with qualitative ex vivo MRI and
histological quantitation of microvacuolation in hypothalamus, thalamus,
and columns of the fornix. Beagles were assigned to 18 groups and
administered vigabatrin orally at doses of 300 mg/kg/day or placebo.
Animals were sacrificed and examined at weekly intervals during 12
weeks of treatment and at 1, 2, 4, 6, 12, 16 weeks after discontinuation of
drug. Vigabatrin causes microvacuolation in dogs, as demonstrated by
histological and MR changes. These changes appear to be correlated with
drug treatment and regress after drug withdrawal.

13-week oral ocular toxicity study in rats with an interim necropsy at 4
weeks and a 4-week recovery period

Sprague Dawley rats (6 to 7 weeks of age) received injection-quality
water (control group) or vigabatrin at 100 or 300 mg/kg/day by oral
gavage once daily for 4 or 13 weeks. Rats were divided into 3 groups:
control group, treated at 100 mg/kg/day and treated at 300 mg/kg/day.
Each group was further subdivided into 3 subgroups. Rats from subgroup
1 were euthanatized and necropsied after 4 weeks of dosing. Rats from
subgroup 2 were cuthanatized and necropsied at the end of the 13-week
dosing period. Rats from subgroup 3 served as recovery animals and were
maintained without compound administration for 4 weeks after
completion of 13 weeks of dosing.

The oral administration of vigabatrin to Sprague Dawley rats for 4 or 13
weeks at 100 or 300 mg/kg/day followed by a 4-weck recovery period
induced at both dose levels ophthalmoscopic retinal changes, with a dose-
related incidence and severity, consisting clinically of increased
luminescence and/or pallor of the retina, and to a lesser extent kinking of]
the vessels. Minimal changes were characterized by the presence of nuclei
of the outer nuclear layer in the photoreceptor layer and more severe
lesions by locally extensive loss of photoreceptors and disorganization of]
outer nuclear layers.

Ophthalmological and histopathological retinal changes were still noted

at the end of the 4-week recovery period. There was no evidence for any
comnonnd-relatad rhanass in tmeeeion o1 1 . . ia » o, By
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3-month oral exploratory study (ocular effects) in rats exposed or not to
excessive light

Long Evans (pigmented) and Wistar (albino) rats (aged 2 months at
study initiation) were given compound-free drinking water (control
group) or drinking water containing vigabatrin at concentrations
calculated to correspond to a daily administration of 300 mg/kg, for
approximately 3 months (12 weeks). Animals were divided into 8 groups:
4 groups (“illuminated”, consisting of control and treated rats from both
strains) were exposed for 7 days (24 hours/day) to excessive light
(approximately 500 lux) starting on the first dosing day, and then housed
under standard conditions for the 11 weeks. 4 other similar groups (“non-
illuminated”) were housed under standard conditions (12 hour light with
approximately 25 lux/12 hours darkness) throughout the 12-week
treatment period. At the end of the treatment period, animals were
cuthanatized, eyes were sampled, and, blood collected for plasma level
determination of vigabatrin. .

Following oral administration of vigabatrin in drinking water at a dose
level of 300 mg/kg/day to 2-month old Wistar and Long Evans rats
exposed or not to excessive light, compound-related ocular changes
consisted of marked increases in GABA mean concentrations in the retina
and vitreous in all treated groups, consistent with the GABA. mimetic
activity of the compound, which were however lower in illuminated
Wistar rats. Excessive light resulted in degenerative retinal changes
characterized by loss of photoreceptor and outer nuclear layers in albino
rats, and mild decreases in most amino acid concentrations in albino and
pigmented rats, likely to reflect a decreased activity of retina.

6-week oral study — The role of Taurine in Vigabatrin- and light induced
retinal toxicity in rats

The objective of the study was to investigate in the Long Evans rats, if
the retinal damage induced by a 6-week oral administration of vigabatrin
may be counteracted by administration of taurine. Vigabatrin was
administered at two dose levels (30 and 150 mg/kg/day) to animals that
have either been "loaded” with taurine via the drinking water or have
received no exogenous taurine.

Daily administration of vigabatrin for 6 weeks to Long Evans rats at
30 and 150 mg/kg/day induced a slight reduction in mean body weight
gains at both dose levels and irrespective of the environmental conditions
(high intensity light and mydriasis) or presence of taurine. In addition, at
the higher dose level of 150 mg/kg, there was a minimal body weight loss
at the beginning of treatment. Under the conditions of the study, retinal
histological changes were observed after one week of treatment and a
time-dependent progression in severity was clearly scen on day 21 and
day 42/43 for animals receiving 30 or 150 mg/kg/day of vigabatrin and
exposed to high intensity light enhanced with mydriasis. These effects
were not counteracted by the concomitant administration of taurine.

In absence of high intensity light, but with mydriasis only, animals
treated with 150 mg/kg/day of vigabatrin with or without co-
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administration of taurine did not present any retinal damage at
microscopic or functional evaluation by electro-retinography (ERG).

Functional changes were observed at ERG on day 42 in all groups
receiving 30 or 150 mg/kg/day of vigabatrin, exposed to high intensity
light enhanced with mydriasis and with or without supplementation with
taurine. Therefore, under the conditions of the study no protective effect
of taurine was demonstrated.

Vigabatrin and enantiomers: | 3-week comparative brain toxicity study
in rats

The objective of this study was to compare the toxicity of vigabatrin and
cnantiomers at specified sites in the brain when given orally to rats for 13
weeks. 5 groups of male and female SD rats were given distilled water
(controls), active enantiomer 150 mg/kg/day, inactive enantiomer
150 mg/kg/day, vigabatrin (racemate) 300 mg/kg/day, and vigabatrin +
pyridoxine (300 mg/kg/day + 10 mg/kg/day).
All animals survived, but hairloss, high stepping gait and spasms were
observed in groups 2, 4 and 5. Group 3 animals were similar to controls.
Body weight gain in groups 2, 4 and 5 was decreased (by 25 to 31 % in
males and 8 to 16 % in females relative to controls at week 13). Absolute
brain weight was slightly decreased in groups 2, 4, and 5. Necropsy and
histopathological data in group 3 were similar to those in group 1. In
groups 2, 4 and 5 histologically there was vacuolation in various parts of
the brain and a retinopathy:.
Thus, the inactive enantiomier was not toxic at 150 mg/kg/day but the
other test articles containing the active cnantiomer showed similar
toxicity.
Comparative oral 3-month toxicity studies with S-form and racemic
vigabatrin
These studies were conducted to determine if the pharmacologically
active S enantiomer is responsible for toxicity.
Sprague-Dawley rats were administered vigabatrin (RS mixture) in the
diet at dosages of 0, 50, 100, or 300 mg/kg/day for 3 months. For
comparison the S enantiomer was administered in a similar fashion at
dosages of 0, 25, 50, 150 or 300 mg/kg/day.
The study suggested that the toxic effects of vigabatrin are due to the
pharmacologically active S enantiomer since it produced the same effects
as the RS mixture but at lower dosages.

Effect of pyridoxine hydrochloride on vigabatrin toxicity in rats

A total of 60 male and 60 female SD rats for 4 months were given drugs
in the diet as follows: Group 1 (control), Group 2 (300 mg/kg/day
pyridoxine HCL), Group 3 (100 mg/kg/day vigabatrin and 100 mg/kg/day
pyridoxine HC1), Group 4 (300 mg/kg/day vigabatrin and 300 mg/kg/day
pyridoxine HCI), Group 5 (100 mg/kg/day vigabatrin), Group 6 (300
mg/kg/day vigabatrin).

Administration of vigabatrin resulted in a mild reduction in body weight
gain and food consumption and some intramyelinic edema (brain
vacuolation) at 100 mg/kg/day and noticeable reduction in body weight
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gain, food consumption, convulsions, and intramyelinic edema at
300 mg/kg/day. Supplementation of the diet with equal quantities of]
pyridoxine hydrochloride had no noticeable effect on any of these results.
A retinal degeneration also seen in the study (low incidence) was
unaffected by pyridoxine HCI treatment. Pyridoxine alone produced no
brain or retinal changes.

5. Conclusions on non-clinical study

A comprehensive body of nonclinical data is available for vigabatrin,

In pharmacology studies it was shown that vigabatrin irreversibly
inhibits GABA-T activity, increases GABA levels in the brain, and
suppresses seizures in various epilepsy models, including juvenile rat
models. Regarding pharmacological safety, inhibitory behavior is thought
to be the result of increased GABA concentration in the brain,

Since vigabatrin is a racemate, the pharmacological activities of R-
enantiomer and S-enantiomer were investigated. For GABA-T activity, 1
mmol/L of racemate and 0.5 mmol/L of S-form decreased enzyme
activity in the same time course. The R-form showed a weak inhibitory
effect. It was concluded that S-enantiomer is an active component of]
racemic mixture.

Following oral administration vigabatrin was rapidly and completely
absorbed in rats and dogs, but in monkeys, incomplete and dose-
dependent absorption, reduced rate of absorption at high doses were
observed. The tuax (1 to 3 hours) of a single oral dose of vigabatrin in
monkeys was slower than that of rats and dogs, and Cmax was assumed to
be lower than in rats and dogs. In rats and dogs, the bioavailability of oral
vigabatrin was almost 100%. Exposure (AUC) increased proportionally
to dose. In the rat and monkey repeat dose toxicity studies, TK parameters
showed no gender difference in exposure or plasma concentrations.

In single dose toxicity studies in mice and rats was demonstrated that
depression was the primary treatment-related clinical sign.

Data of repeat dose toxicity studies indicate that, in animals, vigabatrin
is neurotoxic in the adult and during pre- and postnatal development.
Brain lesions, referred to as intramyelinic edema, were detected in adult
animals (mouse, rat, dog; equivocal in monkey). These lesions were
characterized by microvacuoles in white matter, and were observed after
3 months or more of dosing. The brain microvacuolation disappeared
after drug withdrawn. No clear behavioral correlates were observed in
animals.

Vigabatrin-induced retinal degeneration was observed in albing mouse
and rats, but not in pigmented rats, dogs, or monkeys. In a repeated dose

oral ocular toxicity studies in rats, retinal degeneration was observed at a
dose of 100 mg/kg/day or more with a dose-related incidence and
severity. A 3-month oral ocular toxicity study comparing rats cxposed and
not exposed to light suggested that light irradiation may be involved in
the development of retinal degeneration.

Vigabatrin was not genotoxic both in vifro and in vivo tests.
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Long-term carcinogenicity studies revealed no carcinogenic potential of]
vigabatrin,

Vigabatrin produced no effect on male fertility or reproductive
performance in rats. No effects on maternal fertility were observed in
prenatal and postnatal developmental and maternal function studies in
rats. In teratology study in rabbits and rats, the frequency of
malformations was low, so they were considered to be spurious and
unrelated to treatment. Vigabatrin produced no remarkable effects on
postnatal development of pups cxposed the drug in utero and during
lactation period to weaning.

The studies comparing the toxicity of vigabatrin and enantiomers,
suggested that the toxic effects of vigabatrin are due to the
pharmacologically active S enantiomer since it produced the same effects
as the RS mixture but at lower dosages.

Thus, nonclinical data indicate that vigabatrin is safe when used in the

therapeutic dose range.

Applicant (Marketing
Authorization Holder)
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3BIT

Npo ZoKIiHIYHI qociTKeHHS

1. HasBa nikapcskoro 3aco0y (3a

HAABHOCTI -~ HOMEp peecTpamiiitoro CABPHUIT®, Tabnerxu, BKPHTI ITIBKOBOO 06010HK0I0, 110 500 M
NOCBI{4EHHS):

1) Tan nikapeskoro 3aco0y, 3a sKuM

NPOBOAHIACK a0 TanyeTses Jlikapeskuii 3aci6 3a moBHMM AOCBE (ABTOHOMHE AOCHE), iHIIMii
peecTpawis JIKAPCHKHH 3216, HOBA Ait0Ya peuoBHHa,
2) npoBeaeHi xocTixKeHHS i TaK O wi AKINO HI, O6TPyHTYBATH

2. Qapmakonoris:

Ineibyiouuii eniue na FTAMR-T

[uribyrounit  Brus Birabatpury mHa FAMK-aminorpancdepasy
(TAMK-T) in  vitro NOPIBHIOBATH 3  BIJIMBOM HA  imm
aminoTpancdepasn  amiHOKHCIOT (ACT i AN, OpHITHH-
aminoTpancdepazy (OAT) i depmenr, mo mpoaykye ['AMK,
riyramarackapOokcunasy (CAJ). TAMK-T, ACT, AJIT iTAJl 6y
‘ACTKOBO OYMINGHI NPH BHALMEHHI 3 rOIOBHOIO MO3Ky mypiB.
Birabatpun npurmiuysas axrusmicts T AMK-T y mosky mypis
BIANOBIAHO 10 TpHBaTOCT peaxuii. Birabarpun 38 s3yBaBcs 3 TAMK-
T i sumnkas veoGoporre NpHrHIYeHHS hepmenTy. [lia BiraGatpuny B
KoHuUeHTpawii 10 MMoas/1 npotsirom Gimsure 40 XBW/IMH HE BIIHBaIa
Ha aktuBuicte TAJl i ACT. Axrtusmicrs ANIT 6yra gmewo
HOPUTHIYEHOO MiJl BIJIHBOM BiraGarpuny B KoHUEHTpawii 10 MMOITB/]1,
anc WBHAKICTG wmiei peakuii Gyma npubauzao B 1000 pasis
MOBLIBHINIOHN, Hix Taka moo TAMK-T. Konnentpanis 10 mmoas/in
1) nepsunna dpapmakosunamixa HC BilnBana Ha aktueHICTE ¢epmenty OAT a6o BUPOOICHHS
[IIYTAMIHOBOI KMCJIOTH 3 OpHiTHHY. 3 ormsay ma BiacyTmicTs BILTHBY
Ha aKTHBHICTB ounmenoi FAMK-T 3 Pseudomonas fluorescens pu
KoHUCHTpauii  1-10 mmons/n,  Gymo IIPOEMOHCTPOBAHO, IO
BIrabaTpHH Mae BUCOKY CENEKTHBHICTS woao TAMK-T ccasuis.
bioximiuni ®nactuBocti Birabarpuny in vivo AOCHIIDKYBAIM B
LCHTPaTBHIA HepBoBiii cuctemi (LTHC). V 1o3i 1500 MI/KT BiraGarpun
sumKysas aktuBHiCTs TAMK-T y Mo3ky Ha 80 % nporarom 48 rogun
iHa 40 % npotarom 6 auiB. AKTHBHICTE FAJL sumkysanacs ua 25 %
uepes 48 roaun 1 Hopmamizysanacs Ha 6-ii 1eHb. Byno nocnimxeno niro
Birabarpuny Ha pisHi minsHkwH mosky. lllypam inTpanepuroneansro
BBOAHIH ONHOPa3oBy #03y BiraGarpuny 1500 mr/kr, a ucpes 6 roaun
MIC/S BBCACHHS BHAAMSUIM TONOBHUEE MO30K. Mo3ok PO3LIHIAH HA
10 ginsmox nas BumiproBanus kounentpauii CAMK, akrusnocri
FAMK-T ta axruenocti TAJ[ (n = S/rpyna). V Bcix Bumaaxax
CIIOCTCPIraBes HE3HAYHUH BIUIMB Ha I'AJl, Toni sx npurniveHss
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FAMK-T nocsrano 60-80 %, a piBri TAMK 30ibuiNCs y 2,5 pasu
Y AOBracTOMy Mo3ky Ta y 8.2 pasu ¥y rinokamni.

Bioximiwuni Ta TOKCHKOIOIITHI edextu 10-gennoro
IHTpaNepUTOHEATE HOTO BBCACHHA BirabaTpuny B giamazoni 103 Big 10
A0 1250 mr/xr/no6y AOCIIIKYBAIH Ha camipsx Mumcit CDI (n= 10—
15/rpyna). Bira6arpus Y BCIX 03X 3HHKYBAB aKTHBHICTE FAMK-T i
ANl ta nineumysas koHuentpaniio TAMK vy MO3Ky B UiTOMy uepes
24 roaunu micas 10 BBeACHHS. Makcumanshe npurnivenus T AMK-T
(mosm  >400 MI/kr/noby)  cramosmio npubnuzao 10 % BIJ
KOHTPOIIBHOT AKTHBHOCTI; MakCHMaIbHE npurdivenns TAJl (aosu
= 400 mr/kr/noby) cranosuto 55-60 % Big KOHTPOJIBHOT aKTHUBHOCTI.
Konnenrpanis TAMK Y MO3KY (4K mis npenapary) crpimMko 3pocrana
y manasowi six 100 no 750 MI/Kr/n00y, mocsraroun MaKCHMyMy
Onuseko 400 % Bijl KOHTPOJIBHUX 3HATCHE TpH 1031 750 Mr/Kr/no6y.
BiraGarpun  nosoro 100 ado 500 MI/xr/noby  BBOgMIM
IHTPANCPUTORCATBHO  Murmman Swiss Albino CD (n = 5/rpyma)
npotarom 1, 2, 4, 6, 8, 10 aGo 12 AuiB. Yepes 24 TOAMHH TCHA
KOXHOrO BBEACHHA rpymy TBapuH (n = 5) ymepreasm i BHILTSLIH
FOTOBHHI MO30K. Busnauany AKTHBHICTE FAMK-T, aktusnicrs T ALl
Ta koHucHTpaniro FAMK. 3mmkenns aktuHocTi TAMK-T y MO3KY
CTano crabinbHEM wepes 4 gui BBCACHHA, | akTuBHicTE TAMK-T
SMCHIIHIaca npubmusuo x0 40 % i 20 % BIl 3HAYEHb y KOHTPOMBHiii
Tpymi npu goszi 100 i 500 MI/KT/706y Biamosizro. Konnentpanis
I'AMK y mo3sky KOpCIIOBaNa 31 3HHIKCHHAM aKTHBHOCTI [ AMK-T:
miCns weTBeproi in’exuii Oymo mocsrryro pisHOBaskHOrO CTaHy.
Pisnosasknwuii cran Bin0Gpakas 3MiHy npu61usHo 5 2 PasH nopiBHAHO
3 KOHTPOIBHHMH 3HAYCHHSMHU TIpK 703i 100 Mr/kr/n08y i B 4 pazu npu
1031 500 Mr/xr/no6y. AxTHBHICTS Al 6yna smmkena no 72 % i 60 %
Bil 3HaueHs y KOHTPOMBHINA rpymi mpu nosi 100 i 500 Mr/kr/noBy
BIINOBIAHO.

Bnaus na nozmmanng ma eusirbuenns I'AMK

Tecr na BusinbHenns TAMK: Y AoCHiuKeHHI in vitro rOTYBaIH
CHHANTOCOMH KOPH I'OJIOBHOTO MO3KY CAMOK mypis Sprague Dawley
(SD). Cunanrocomu iHKyOyBamm npotsarom 20 XBuiny ¥ NpHCYTHOCT]
10 mxmons/n [U-¥C]-TAMK, a nortim pecycnenaysanu  y
docdarnomy cepenosumi.  Cycnemsii IHKYGYBATH  TIpOTATOM
30 XBUIHH Mepex 10naBaHHIM Terponorokenny (TTX; 1,0 Memons/n),
Y-aueruncHosoi TAMK (0,5-5 MM) a6o Birabarpuny (0,25-5 MM). V
JOCHIKCHHI  in  vivo WypaM  IHTPAaNCPHTOHEANPHO BBOJMIH
dizionoriunuii pozuun aGo Birabarpun 1000 mr/kr, a 4cpes 14 rogun
TOTYBA/IL CHHANTOCOMM KOPH TONOBHOTO MO3KY. Konnenrpamiro
aMIHOKHCIIOT (acmaparinosa KHCJIOTA, TPEOHIH, CEpHH, rnyra{vliH,
TITYTAMIHOBA KHCIOTA, IILMH, ananid, FTAMK) sumipiosann micis
inKybauii cycmewsii cumantocom 3 TTX (1 wmxmoas/m) abo
BepatpuroM (75 wmkMoaw/m1) mporsrom 10 XBrymH, Bi.i“aGanHH
(miamason komuerTpauiii 0,25-5MM) ma 22-95% 30imbInyBaB
BHBI/IbHEHHS TIONEPEAHBO BBEACHOrO [U-"*CJ-TAMK i3 cunanTocom




000034

KOpH rOJIOBHOTO MO3KY MYpiB Y 3a€XKHMIT Big KOHUEHTpAMIi crnocif,
Edexr BiraGarpuny npurnivysascs TTX i 6nokysascs BCpanaMinom.
Ipn nonepeansomy BBeneHHi TBapHHaM Birabarpuny 3a 14 TOMH,
BuBitbHeHHs TAMK i3 cunanTocom 3mawmo 30imbIryBanocs. Bmict
I'AMK y tkanuni takox 3mauno 30LbmuBCs. 3MiH KoHUEHTpaii
IHIIMX aMIHOKHCIOTAX He BiaGynocs.

Tect na nornunanns TAMK: mics iaxyGauii cycrensii cunanTocom
¥ IpucyTHOCTI abo BigcyTHOCTI BiraGarpuny a6o TTX (1 MKMOJIB/11)
HPOTATOM 5 XBHIHH q0aaBaIH [U-¥C]-TAMK (kiHUEeBa KOHIEHTpaLis
| Mmxmone/n) Tta inkyGysanu me opotsarom 2 a6o 5 xsmaun.
Bira6atpun npurmiuysas mormusanus [U-'C]-TAMK mna 52 % npu
KOHUECHTpauii S5mM. TTX NPHTHIYYBAB  iHribyroumii  Brme
Birabarpuny Ha normumanms TAMK.

Bnaue eizabampuny na smodeni eninencii Y meapuwn

Mooexs ayoiozennux nepeuntux nanadie

Hocmiauuku BuBvaau Brius Birabatpuny na ayamiorcusi NICPBHHHI
Hamaam y reHeTHYHO YyTIMBHMX 10 3BYKY mumieii DBA/2. Camuis i
camok muwmeii DBA/2 (n = 10-13/rpyna) Bikom Bix 15 no 23 auis
BHKOPUCTOBYBAIH I/l AOCTIIIKEHHS  AyJiOreHHuxX NEPBHHHUX
Hamaznis, a camMmis mumei CD-1 BHKOPHCTOBYBAIH /1A G10XiMIgHOrO
Tecty. Birabarpun BBogumn IHTpanepUTORCANBHO OAHOPAa30Bo, 3 pasu
KOxH1 24 roauun a6o 5 pazis koxwi 12 TOIMH, a Y€pes3 4 roAuHH mics
OCTAHHBOTO BBCACHHA mnpotsroM 30 cexyma TEHEPYBAlM  3BYK
uacroror0 20 xI'u Ta imTencusmictio 101 ab, wob6 BukmukaTu
NCPBUHHUH  aymioreHnmii  managn. Byno IIPOCMOHCTPOBAHO
inribyrounii 3anexumii Big Hacy 1 J03M BILIHB Birabarpuny ua
NEPBUHHI ayniorenni nanaan y mumeit DBA/2. 50 % edexTnBHA 1032
(EDsp) BirabaTpuHy mom0 3MeHICHHS YACTOTH HaAmagiB Ta
IHTeHCHBHOCTI  cygoM Ucpes 4 roaMHM miCHL  OAHOPA30BOTO
IHTPANePUTOHEATBHOTO BBEACHHS CraHoBuna 990 i 540 mr/kr
BIANOBIAHO. Bonus Ha YaCTOTY Ta IHTEHCHBHICTH HADAMIB 3HAYHO
[IOCHTXOBABCS NIPU NOBTOPHUX BBEACHHIX Birabarpuny 3 EDsp 280 ta
146 mr/xr/n06y npu seenenHi 3 PasH 3 24-ronHMHHEMY IHTEPBATAMY T
5 pasiB 3 12-roxuHHMMH iHTepBaTaMu Bianosigno. [pu Beeaenni
1500 mr/kr BiraGatpuny wamamu maiisie NOBHICTIO NPHNHHUINCA
uepes 4 roAuHU micas BBE€OECHHA, a 56 % — HaBiTh yepes 72 roauHm.
Tpusarics Hananis xopemosana 3 miaBHIIEHHAM piHa [AMK y
TOIOBHOMY MO3KY, cmocTepirazacs AocTOBipHa KODesilist Mixk
KoHIEeHTpauieo FAMK y TOJIOBHOMY MO3KY Ta YaCTOTOK HANAIB.

Modenv meduramenmosno iHOYKROBaANHUX CYOOM

MecTurmraesum camusm mumreii CD-1 (n = 10/rpyna) nepopassto
BBOAWIN  IHCTHIBOBAaHY BOAy (HeliTpanshe cepemoBuie)  abo
sirabarpur 500, 1000 i 1500 mr/kr. Yepes 4  rogumum
IHTPAIIEPHTOHEATBHO BBOIITH 3aC00HM, MO MPOBOKYIOTE CyxOMH:
neHTuaeHTeTpason (PTZ) (100 mr/xr), MEPKaNTONPOMIOHOBY KHCIOTY
(MPA) (40 mr/xr) a6o nikporokcus (PTX) (4 mr/kr). YV Ginsmocri
TBADHH KOHTPOIBHOI rpymu cmocrepirammes CnpHuuHeHi PTZ
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CYAOMH, sK KIOHIYHi, Tak i Tomiwmi. 7 i3 10 BHIIAAKIB Oymu
JACTaNEHUMA. BiraGatpun smenmysas ACTOTY TOHIMHUX CyaoM, aje
HE 3MIHIOBAB iHII THIH cyrom. Ilpu cynomax, cnpuuunerx MPA,
BIrabaTpuH He BmiHBaB Ha BHHUKHCHHS TOHIYHMX Cmasmis, ame
3MCHUIYBAB PO3BHTOK KJIOHITHHX ¢ymom. Ilpu iwayxosamnx PTX
CYAOMaX BIrabaTpHH 3MEHIIYBAB BHHHKHEHHS TOHIYHUX | KIOHIYHMX
CYI0M.

Mooens cyoom, IHOYKOBAHUX BUCOKUM MmucKkom KUCHIO

Camuam mumeit Swiss Albino (n = 10-20/rpyma) micas 18-
FOAMHHOIO TONOAYBAHHA OZHOPA30BO BHYTDPIIIHbOM ’130BO BEOIHIH
BiraGarpun 800 mr/kr, Yepes 4 a60 24 roauuu mics BBCJICHHS MHLICH
HOMIluATH B KaMepy, MiIBHINYBAMH THCK HOBITPA 10 544 atwm i
BHMIDIOBAIM Yac 10 nosBH TCHCPAMIZ0BAHUX CYIOM. BiraGarpun
SMEHUIYBAB cynomu Ha 90 % wepes 4 rogmau nicas Beeacwun. Lleit
e(ext 3umKaB uepes 24 royuay.
Mooens cnoumannor eninencir wyypie (SER)

12-16-twrxnHeBuM wypam i3 SER (n = 4-8) mxuspm CJICKTPOIH Y
KOPY rOIOBHOr0 MO3KY Ta rinmoxamir Crumynsuito nposoauwn Ha
BAMXY TBAPMHH KOXKHI 5 XBHuH, i TBAPHH, y SIKUX cocTepiranocs 4
abo  Gimeme  ToHIuHMX CyRomu  mpotarom 30  xBumm,
BUKOPHCTOBYBAIM 11d excnepumMenTy. [Ticms OAHOPA30BOr0 BBEACHHS
BiraGarpuny 50, 100 ago 250 MIV/KT TapaxosyBaim CYAOMM mpH
CTHMYTANIT €1EKTPOAIB 32 puTMOM AuXaHHA 4epe3 15 xsmmmmn, 1, 2, 3,
4i5rogunil, 2, 3, 4 i nicis BBeICHHS, Hanaau a6cancis na EET-
KPHUBIH BH3HAYAIN 32 KOMIICKCOM «CHAfK-XBHJIS» 3 9aCTOTOO Bixg 5
a0 7 Tu tpusamictio 1,5 ¢ a6o nopwe i BUMIDIOBANH iX KinbKicTs
IPOTIroM 30 xBumHH. Bikykynin 1 MI/KT  BBOZMIM
IHTpamepuTOHeaTBHO 9epes 4 TOAHHM TiC/IS BBeaeHHS Birabarpuny, i
KIIBKICTB TOHIYHMX CYZOMHHX HamafiB, CIPUYHMHEHUX CTUMYJIILIETO,
BUMIPIOBATH 4epes S roauu, mo6 AOCIIINTH AHTATOHICTHYHMIL edekr.
Birabatpun 3xauno SMCHILTYBAB TOHIYHI CyI0MM Yepes 2 TOXHHH Mics
BBCACHHA 103010 250 mr/kr, i ueil edexr OyB MakcuMabHIM uepes
laens i Ttpusa npubmmsuo 3 ani. Hanagm aGcamcie 3maumo
SMCHIITYBAIMCA MpH 1031 100 Mr/kr wepes 2 roauay micns BBCICHHS,
ane eekT 3HuKaB uepes | neus. Hpotucynomumii eexr Birabatpuny
MOpyurysascs ai€r0 Gikykyniny. Ipu Gararopazosomy 3aCTOCYBaHHI
Birabarpuny no3oto 200 MI/kr/n06y nporsrom 5 guis CIocTepiranocs
3HAYHC 3MCHIICHHS TOHIYHUX CyZOM 4epe3 2 aHi, mo yrpuMysanocs
0 2 JHIB TC/A OCTAHHBOrO BBEICHHSL.

®apmakosoriuna akTHBHICTE eHaHTioMepiB

Ockinbku Birabatpun ¢ pauemaroMm, ©Oymo  mocaimkeHo
(apmakonorivny axtusmicrs R-enanriomepy (zani — R-topma) ta S-
cHaHTiOMEpy (mani — S-hopma).

IneiGyrowuii ennue na akmuenicms I'AMK-T

Y nmocmimkensi in vitro IFAMK-T Bugimamu 3 TOJIOBHOIO MO3KY
CBUHCII Ta BUMIPIOBAIM AKTUBHICTS depmenty. V nocaimkenui in vivo
Mumam Swiss albino (n = 5/rpyma) IHTPANICPHTOHEATBHO BBOMILTH
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dbizionoriunmii po3unH  (HeliTpanbHe cepenoBume), 1500 mr/kr
Birabarpuny (pauemiuny cymim) i 750 mr/kr R- abo S-hopmu.
BuyTpimssomoskosy akruemicTs I AMK-T, axrusnicTs A 1a
BHYTDIIIHbOMO3KOBY KOHIEHTpamiio [TAMK BHMIDIOBAIIH  yepe3
5 anis micns BBeIEHHS.

AxtuBhicts TAMK-T OpH 3acTtocyBanHl | MMmoms/ix pauemary ta
0,5 mmons/n S-opmu sumkyBanacs TIPOTArOM OZHAKOBOTO mepiomy
uacy. Ilpu 3acrocysanni R-bopmu Bussreno craGrmii IHTIGY O Hii
edekT y Kkonuewrpamii 5 Ta 10 MMOJIB/N. YV Mueli onmopasose
IHTanepUTOHCANBHE BBeACHHA 1500 Mr/kr Birabarpuny (pauemiunoro)
Ta 750 Mr/kr S-dopmu SHIDKYBao aktueHicts TAMK-T i [AJ[ y
MO3KY OHAKOBO MIPOIO Ta MiABHIIYBATO KoHuentpauiro TAMK. 3
IHWoro Goky, npu seexcHHI 750 Mr/kr R-popmu CIIOCTEPIraiocs
THMYACOBE Cabke MPUTHIYEHHS AKTHBHOCT] AMK-T, ane maiike e
CTIOCTEPIraiocs BOAMBY HA AKTHBHICTH FAJl ta xouuenrpauiro
F'AMK.

Hpomueninenmuunuii eghexm
Cynomu, inaykorani Gikykyiinom

Bikyxynin (0,55 mr/kr) sBommn BHYTPILIHEOBEHHO OAHOPA3OBO
Camkam muweit CD-1 (n = 10-20/rpyna) i nporsrom 2 xemmuu micas
BBCIICHHS BIAMIYAIH HasBHICTH 260 BIICYTHICTB CyzoMm. Bira6arpun
(pauemivruit) 100, 150, 200, 250, 300 Mr/kr, S-hopmy 25, 50,75, 100,
125 wmr/kr, R-bopmy 1000 mr/xr BBOZIW/IM IHTPaePUTOHCATBHO 33
STOAMH 10  BBejCHHS Oikykyminy.  Konrponsmiii rpyii
IHTPATIEPHTOHEATHHO BBO TN Gisionoriunmii pozuus, BiraGatpun
(pauemiunmii) i S-dopma NPUTHIYYBATH iHmyKOBaHi OikyKymiHOM
cymomu 3 EDso 221 mr/kr i 85 wmr/kr Bianosigno. He sussacuo
ApoTHcynomuoro edexty R-popmu y nosi 1000 MI/KT,

Monens cynom, ingykopanmx MCPKAnTONPONiOHOBOK KHCIOTOK
®isionoriunnii posuns, Birabarpun (pauemiynuit) (100, 125, 150,
200, 250 i 300 mr/xr) a6o S-opmy (25, 50, 75, 100 i 125 mr/xr)
BBOARM camuam mumeii CD-1 (n = 10/rpyma) IHTpanepUTOHEeATHHO y
BHTVIAAI OJHOPA30BOi q03M. Yepes 5 romum IHTPanePUTOHEATBEHO
BBOAHIM 40 MI/Kr  3-MepkanTomponioHoBoi KHCIIOTH, 1 wepe3
30 xBumHH cnocTepiranucs KIOHiwH CYIOMH, TOHIYHI cyaomu aGo
cMepTs. Birabatpun (panemiunmiil) i S-dopma npuruiaysamu CymOMH
¥ 3anescHuH Bix 1031 cnoci6 3 EDso 200 i 100 sr/kr BIATOBIAHO.

2) BropurHa GapmakoanHamika

Brnus Ha sizuyrrs Gomro v mumeit (MeToA cTHMYyAsUii THCKOM)

5-TWKHEBHX camuiB mummeii CD-] (n = 10/rpymna) BHKOPHCTOBYBATH
MiC/IA TOMOAYBAHHS npoTaromM npubmzuo 17 romuw. Huctuasosany
BOAY (HeliTpanbHe cepeoBHiLe) a0 Birabarpus 125, 500 i 2000 mr/xr
BBOJHIH NMEPOPaIbHO OAHOPA3OBO i BHMIDIOBAJIH GONBOBHIT nopir y 8
aCoBHX TO4Kax BiA 60 70 480 xBHIHH micas BBeaCHHS. Birabarpun
Ao3o0 2000 Mr/kr 3HauHO miaBHIUB Gonbosmii nopir uepes 180-
480 xBumuH nic;is BBeCHHY HOPIBHSAHO 3 AHCTHIIBOBAHOK BOZ0IO.

Brutus na cnouranny EET
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Camusm xporis Buay JW (n = 4/rpyna) sikom giz 10 o 11 tmxuis
Oil aHECTE3iero nenTodapbiranom (masxom IHTpanePUTOHEATBHOTO
BBCACHHA)  BIKHBJIAIN CIeKTpoAM  mns  sammcy EEI T2
cnekrpomiorpamu. [licis monaiivenme 19 FOMHH TOJONYBAHHS
KpOIIM  BBOAMIM mepopatsHO BOLy i iH'ekuili (Helitpanpre
cepemoBHme, n = 12) abo sirabarpur 125, 500 i 2000 MI/Kr
(n=4/rpyna). EEI" PeecTpyBann npotsirom 30 ¢ mig wac opuiei 3
HOTHPBOX cTaniif: Gaabopicte, crokiii, com 3 BEPCTEHONOAIGHHMI
XBUIAMH 200 mapagokcaqbHHil COH, mob CTBOPHTH KapTHHY LMKy
con-6aabopicte. ITortim Oyna pospaxoeana uactka (%) wacy komxmoi
cranii mporarom 8-roaumHOro nepiony. IMpoaemoncrposano, mo
BirabaTpun BpwunHSLE cenamiro y m03i 500 mr/kr 3i 3meHmeHHSM
baxbopocti Ta 36inbeHEIM «COHHMX Beperen» ua EEI. Tlpu nosi
2000 mr/kr cnocrepiranacs cenanis, a va EET BusBieno sMenmenns
aKTHBHOCTI  6ajpopoCTi,  MOMOBKEHHS CTaHy cmokorw  a6o
TIOBCPXHEBOrO CHY Ta 3MCHIICHHS NAPAXOKCATBHOIO CHY.

Bnaus na cnuanomoskosi pediexcir

Bukopucrosysann camuis mypie SD (n = 5-6/rpyna). Ilig
AHECTE3I€I0 Po3pizanu jopcaibHmii KOpIHEb 5-r0 momepexoBoro
CCTMCHTY COMHHOTO MO3KY, HOTO LUEHTPABHY YaCTHHY, a TAKO®K
BCHTPIbHHH KOPIHEUB 3 TOro0 Camoro Boky cramymosamu
CIEKTPHIHHM CTPYMOM 3 NPSMOKYTHHM imnymscom 0,2 T, 0,1 MC,
0,26-1,56 B. Iotim PEECTPYBATH MOTEHIIAN CHHHHOMO3KOBOIO
pedaexcy. Diziogoriunmii posuus abo sirabatpmn xozow 100, 200 i
400 mr/xr BBOmMAH y crerno BHYTPIITHEOM 13080, BiraGatpun He
BILTHBAB HA MOHOCHHANTHYHI T4 MYJIBTHCHHATITHYH] pediiexcn.

IIpoBokyrounii auckinesiro edext

Byno Bussneno, mo BIrabaTpuH iHAyKye BUHHKHEHHS NATOTOriMHIX
MHUMOBLIBHHX PYXiB, «aHCKiHE3iT», [IPH OAHOCTOPOHHBOMY BBCICHHI B
CMYracre TiIo wypis. Tomy Gyno 3po6neno MPHAOYIICHHS, L0
Birabarpun Moxe MatH 1Ba npoTuiexHi epextn Ha I AMK-eprigny
CHCTEMY: MiABHIUICHHA KOHueHTpawii TAMK Y TOIOBHOMY MO3Ky
BHACTIZOK MPHTHIYEHHS aKTHBHOCTI FAMK-T Ta anTaronictuunmii
BB Ha CTAMK-penenrropu npu 3aCTOCYBAHHI Y BUCOKMX J03aX.

Bnaus na aBronomuy Ta COMATHYHY HEPBOBY CHCTEMY

1) Brums Ha niamerp 3inumi mypis

Camusm mypie SD nepopamsto sBoamwIH 300 Mr/kr aHCTHIBOBAHO]
BOau b0 BirabaTpuny i minzasanu aii ceitaa inTencuBHicTio 108 mokce
abo 431 moke uepes 30 xBuimnH, 1, 2, 3 i 4 roguau micns BBEICHHS.
Bumipiosanu miamerp simmmi. B sixocri KOHTPOII0 3aCTOCOBYBAIH
arpomin 1,0 mr/kr mepopansHo. ATpomniH 3HaYHO 36inbmmB Alamerp
3IHMII TIOPIBHAHO 3 AMCTHIBOBAHOKI BOOIO, 4 Birabatpun ne yumug
Oyap-sikoro BnmuBy.

2) Brutus Ha HepBOBO-M’s130Be 3’ €AHAHHA

Foryamu  spaskm  mepsoro-m’s3080r0 anapary aHeCTE30BaHMX
camuis mypis SD (n = 5-6/rpyna), a norim 4E€pe3 KaHIOIIO B iBY
CTCTHOBY BEHY BBOAWIH isionoriusmii poszuns a6o Birabarpun 50,
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100, 200 i 400 mr/xr. Hocnimkysany Brinus Ha CKOPOYEHHS JINTKOBOTQ
M'S32  CTHMYMSitii  CiaHMYHOrO HCPBA  CICKTPHYHMM CTPYMOM.
Birabarpun He sniansas ma CKOPOYEHHS M 43iB Y HEPBOBO-M’A30BHX
3pa3kax.

3) Peaaxcaiis m’s3is

Peaxuito Lltpay6a (crymins migmsrrs XBOCT2) Ta TECT POTApOx
(rotarod test) nposoauan ma camusix mumck CD-1 (n = 10/rpyna).
IuTpancputoneansno BBOAMIM MUCTHIBOBAHY BOAy (HeiTpanbhe
cepenosue) aGo sirabarpun 200, 400, 800 i 1600 mr/kr, a gepes 1—
60 roaus nizmkipuo sBomuaM 60 Mr/kr cyasdary mopdiny. Peakuiro
HIAHATTS XBOCTA OLiHIOBATH uepes 15 xpumuH. Kpim Toro, sBommu
HCHTPATBHE CCPEAOBHIIE Ta Birabarpun 50, 100 i 200 mr/kr 1sii Ha
106y npotarom 3 anis i peakuiro [lITpay6a ouinrosanu qepes 16 rogun
HiC/IA OCTAHHBOTO BBeJeHHS. | pymaM MUIIEH, AOCHIIKYBAHHM Ha
poTapon, Birabatpus BBOZIMAM 33 TiEKO 3K cxemoro. Yepes 4 romunn
OICsi BBEACHHS ChOMOI 7103H NPOBOAMIM OLIHKY peakiii Itpay6a.
IMorim nposoammi Tect Ha porapon. BiraGarpus y sanesxxumii six nosu
cnoci6 npureiuysas peakuito  nigESTTH XBOCTA, CIPUYHHEHY
NIAMKIPHUM BBEACHHAM Mopdiny cyasdary 60 mr/xr. Kpim Toro, y
TECTI HA POTAPO CMOCTEPIraNOCs 3HIKESHHS pyxmuBocti. Edexr Gys
HAACHIBHINNM uepes 4 roauny mics BBCACHH BiraGarpuny (EDsg: y
peaxuii lrpay6a 813 mr/kr, y Tecri porapox 674 mr/kr), nocnabuscs
uepes 16 rommm i 3muk wepes 24 ropumm. 3 iHmoro Goky, y
AOCHIIKCHHAX 3 6araTopaiosmm BBCACHHSAM  BiraGatpumy
CTIOCTEPITABCsH HE3HAYHMIH edexr abo BiacyTHicTs edekry.

3) dapmaxouoria 6esnexu

Bnaue na sazareni cumnmomu ma ROGEIHKY wypie

6-TH)KHEBHM caMusiM wmypis SD (n = 5/rpyna) micas 18 TFOIHH
TOMOAYBAHHS ICPOPATEHO BBOAMIIN THCTHIBOBAHY BOLY (neiiTpansue
cepenosuie) abo sirabarpun 125, 250, 5 00, 1000 12000 mr/kr., Yepes
8 roauH OUIHIOBATH 3arambHi cCHMNTOMH 33 MmeronoM Ipeina. Yepes
TIOKACHD BHDKMBIIMX TBAPHH MiJIaBaTH eBTaHazil Ta aAyTOmCii,

Pesynsrarn: irabarpus 250 i 500 mr/kr: ¢abo3oTeua B 1/5 Bunanky,
1000 mr/kr: cosozoteua B 3/5 BUIIAAKAX, rimepcamiBaiiss B
2/5 sunmagkax, 2000 wmr/kr: CAbO30TCYa 1 rimepcamiBawis B
3/5 sumaaxkax. Tpm  gosi 2000 mr/kr CIIOCTEpIranocs  3HauyHe
SHWKCHHSA TEMTIEpaTypH Tina gepes 2—6 roanw, a npu go3i 1000 i 2000
MI/KT — 3HAYHE 3HIKCHHS YACTOTH AMXAHHS. [pu mo3i 2000 mr/kr
CIIOCTEPIraaocs 3MCHILCHHS CK30(TATEMY, 3HHKCHHS MHIBHOCTI Ta
COHIHMBICTD. 3MEHIICHHS MPHPOCTY MacH Tima crmocTepiraiocs mpu
7031 500 mr/xr i Bume. ITpu ayroncii 4€Pe3 THAKACHD TMiC/S BBEACHHSA
BHSBJICHO 30UIbLICHHS Ceae3iHKH npH 7031 125 mr/kr, wactkopa
Craiika MK JBAHAAUSTHOIAION 260 TOHKOM KWIUKOK) Ta TOBCTOIO
KHIUKOK mpu 103i 1000 mr/kr, arpodis tumyca crmocrepiraiaca B
OOHOMY BUNIAAKY 1pu 103i 2000 mr/xr.

Bnaus na yenmpansuy nepeosy cucmemy (I[HC)

1) Bonus sa pyxosy aktushicTs
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S-TH)KHEBUM camusM mumeli CD-] (n = 10/rpyma) MCPOPATIBLHO
BBOAMIH BOAY And iH eKuii (ueliTpanbue cepeposuine) abo
BiraGarpun 31, 125, 500 i 2000 Mr/kr. O6ear ¢GisHuHOi akTHBHOCT]
BusHadamu 8 pasis koxni 15 xBummm, mounHaroau 3 45 xBumHE 10
480 XBHIHH TiC/Is BBEACHHSL. Ipu no3i Birabarpuny 125 mr/kr aGo
BHIIE CNOCTEPITanocs SHIDKEHHS PyXOBOi AKTHBHOCTI.

2) Edexr nogosxenus CHY

S5-THKHCBEM caMusiM Mumeii CD-] (n = 10/rpyna) nepopamsro
BROZMII  BORXY nmst im'exuiii (meiitpansue cepenoBuine) abo
Birabarpus 125, 500 i 2000 mr/kr.  Yepes 240 xsumuu
IHTaNCPHTOHEAMBHO  BBOTHIH 70 MI/KT rekcobapbitany Ta
BUMIDIOBAJTH YaC 40 BimHOBJICHHS peduexcy pyxy smepen (forward
reflex) (uac cmy). Tpupanicts cuy KOHTPOABHOI rpynu CTaHOBHIA
3239 XBHJMHHM, TOAl SK [PH BBEAEHHI BiraﬁannHy 500 1
2000 mr/xr — 68 + 8,6 xBuaiHa | § + 7,1 xBumuHU BIANOBIAHO, 10
CBIAMHTB 11PO 3HAYHE 36iMpLICHH S,

3) Bonus na HOPMallbHy TEMNEpaTypy Tina

7T-THIXKHEBHM CaMLsIM mypis SD (n = 8/rpyna) NEPOpPaIbHO BBOIMITH
BOAy Ansi in’ekuiii (HeiiTpanbue cepenosume) abo pirabarpun 125,
500 i 2000 mr/kr. Pextansny TEMICpaTypy BHMIpIOBamH 8 pasis (3
IHTCpBanamMu 60 XBUIHH) Bix 60 1o 480 xBumH mics BBeacHHs. [Tpu
BBENCHHI BiraGarpuny 500 i 2000 mr/kr BHJIBIICHO 3HaYHE 3HUKEHHS
Temrepatypu tina Ha 2,3 °C i 3,3 °C signosiano.

4) Brng Ha xoopausaio

S-THKHEBHM camusM mumeii CD-] (n = 10/rpyna) mepopansro
BBOAMIM  BOAY 1A iH'eKuill (HeHTpanbHe cepemosume) abo
Birabatpun 125, 500 i 2000 mr/kr. Yac nepebypanus na CTpHcHI
poropa (wsuakicte ofepraunns: 16 00/xB) BuMiproBaH 8 pasis
npotsirom 60-480 xeunuw micas BeexenmHs. Beeaenna sirabarpuny
2000 mr/xr npussoaumo 1o NOpYIeHHs koopauHauii y 2/10 Teapun.

Bnaue na zinepaxmusnicms, indykosany enyurniounom

lnepakrusnicts, IHAYKOBAHY (PCHLMKTIANHOM (PCP), Buznauanu y
camuis mumeii CD-1 (n = 6-24/rpyma). IHTpanepHTOHeaany
in’exuito PCP (5 mr/kr) a6o pizionoriunoro PO3YHHY BHKOHYBATH
qepes 10 xBunun  micng IHTpanCpUTOHEaNBHOTO BBCIICHHSA
Birabarpuny 400 mr/kr  aGo 4€pe3 5  roguH  micas
IHTpaNepHTOHCANTBHOTO BBEICHHS Birabarpuny 100, 200, 400, 600,
700 i 800 mr/kr. O6esr isuunol akTHBHOCTI BM3HAYATH IPOTSIroM
35 xsunun. [lpu BBenenni Birabatpuny 400 mr/kr 3a 10 xBuaun J0
w’ekuii PCP me CIIOCTEPIranocsl BIIMBY Ha OGCHT dbiznynoi
AKTHBHOCTI, 1I€ NP BBEACHH] Birabatpury 200~700 mr/xr 3a 5 TOAHH
A0 BBeacHHA PCP rimepakrusuicTs, CTIPHYMHEHA (DEHLHKITITHHOM,
3HAYHO TIPHIHIYYBAIACK.

Bnaue na CEPYEEO-CyOunHy ma ouxansmy cucmen

1) Bunus Ha kamiesi kanamn hERG

Byno nposencno nocrimxenns 3 MCTOIO aHami3y in Vvitro snimsy
BirabaTpuay wa kamaam hERG, mo excmpecyioThes B wmiTnmax
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HEK?293, 3a zonomoroio Merony ¢ikcauii morenuiany (patch clamp
technique). Tpu xaituum (n = 3) migmasanu zii sirabarpuny B
HOMIHANBHUX KOHUeHTpamiax 100 ta 300 mkr/mn npu isionorivmiit
Temneparypi (35 + 2 °C). BiraGarpun Y KOHUEHTPAUiaX npHOIu3HO
250 MKr/MI HE COPHYHHSB 3HAYHOTO IPUTHIYEHHS IOTOKY KAHAJIAMH
hERG (npurnivenns siz 04 % no 0,8 %), mo we simpisusanoca
(P >0,05) Bix xonTpomo (n = 3)=0,1 £ 0.4 % npurniveHns.

2) Brtus Ha notenuian aii Bookon [ypkinbe

Brums siraGatpuny in vitro ma moreHmianm aii (IT11) sotnprox
i301b0BaHNX BonoKoH Ilypkinbe kpomiB (n = 4) oniHosanu npu
HOMIHAIBHUX KOHUCHTPALISX y aiamaszomi sin 10 A0 300 mxr/miL.
BiraGatpun 10 KOHUeHTpauii 243 Mxr/mMn He 3MiHIOBAB Oyab-axux
NapaMeTpis NOTeHLiaTy Aii CTaTHCTHYHO 3HATYILHAM YHHOM.

3) Brus Ha napamerpu remMoamHaMiKy

Brumus BiraGarpuny ma CCPUEBO-CYANHHY (YHKLIO OLHIOBAIH
OiCIs  BHYTpilHBOBeHHOrO  (3-30 MI/KT) Ta NEpPOpalIbHOro
(150 mr/kr/mpuitom koxui 12 roamn IPOTATOM 5 JHIB) BBEIZEHHS.
BiraGatpun me unuus CYTTEBOrO BIUIMBY Ha apTepiaabHMil THCK,
1aCTOTY CCPUCBHX CKOPOYCHb, BHYTPILIHBONLTYHOYKOBUIE THCK,
HOXIAHY THCKY 33 9acoM (dP/dT), cepuesuii Bukua, po3paxoBaHHit
nepuepuunnii onip cyaus, THCK y MBOMY Ta NPABOMY Mepeacepai
a6o Ha EKI" Ge3nopoanux cobak HesaexHo BiJ cTari.

Birabarpun, sBemeHmii cobakxam BHYTDIIIHBOBEHHO Y BHIIAAI
KyMyasTuBHHX 103 (10, 30, 70 i 150 MI/KT), HE 3MIHIOBAB CEpLCBO-
CymuHHI napameTpu. V mypis npH BBEACHHI 103010 50 wmr/kr
BIirabaTpun MaB He3HauHwMI rinepreHsuBHUil edext, skmil He
TOCH/TIOBABCS IPH BBCACHHI HACTYIHHX 03

BB siraGarpuny na aprepiambhmii THCK, 9aCTOTY CEpPUEBHX
CKOpOUCHb, KPOBOTIK y CTErHOBiif aprepii i YACTOTY JAHUXAHHS
AOCTIIKYBAIH Ha CAMLUIX coBak nopoau 6ire nin aHecTesiero HaTpito
nentobapbiranom.  diziosoriummii posuna (1 Mmu/kr) BBOZWIM
BHYTDPIIIHPOBEHHO 1E€pe3 KAHIOMIO B NpaBy CTCTHOBY BCHY, a 4epe3
50 xBHIHH NOCTIAOBHO BBOAMIN Birabatpus 50, 100 i 200 mr/xr 3 50-
XBHIMHHUMH IHTEpBaTamu (n = 4), Y OOCTIKEHHAX 3 AHTArOHICTAME
I'AMK girabatpun 10300 100 mr/kr BHYTPIIHBOBCHHO BBOIHIH
uepes 10 xBuium micas BHYTPIIHLOBEHHOTO BBEACHHA 5-
amiHOBaJIepiaHOBOT KMCAOTH (10 mr/xr). ¥ usomy gocnimkenni Takosi
BUMIDIOBAY IHXAIbHHIT 06’e€M (XBHIHHHA BCHTHJIALIS  JIETCHB )
(n=3),

Ipu BHyTpimHBOBEHHOMY BBEACHHI Birabarpusy 50, 100 1 200 mr/kr
MPOAEMOHCTPOBAHO TPAHSHTOPHE 3HHIKCHHS APTEPIaIBHOTO THCKY y 2
3 4 TBAPHH, /I CEPEHE JHAYCHHS He Gyuo 3nauwymmm. Crioctepirascs
MIHIMAIbHUI BIIHB Ha 1acToTy CepuCBHX CKOpoucHs. BiraGatpun
36iIBITYBAB KPOBOTIK y CTErHOBiif aprepii mpu mosax 50, 100 Ta
200 mr/kr y 3anexumii Bix 1034 CIIOCI0, 3 MiABHINEHHAM BiXMOBITHO
Ha 81 + 28, 125 + 38 1a 143 + 44 % ucpes | XBHIIMHY NIC/II BBEACHHS.
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Cynunnmii omip crernosoi apTepii 3MEHIIMBCA y BIANOBIAD HA MMM
KPOBOTOKY.

Birabarpun 36insums HacToTy nuxaHHs Ha 41 + 13, 106 +46 T3
143 £ 59 % uepes 1 XBUIHHY micas BBeacHns 50, 100 ta 200 mr/wr
BianoBiano. Ilineumenns KPOBOTOKY y  cTerHoBiii  aprepii,
30UIBIIEHHS 9aCTOTH AMXAHHS Ta XBHIIMHHOI BEHTHJIALII JIereHs, a
TAKO3M HHKCHHS CYAMHHOTO ONOPY MpH 3acrocyBanH1 Birabarpuny
100 mr/kr  npurnivysammes UpH  BBEACHHI  S-amiHoBamepiaHoBoi
KHCIIOTH.

Bnaue na mpancnopm e300exc UAYHROBO-KUMIKOBO20 mpakmy

S-THKHEBHM camusM mumeii CD-1 (n = 8/rpyna) NEPOPANLHO
BBOOUIIH  IHCTHIBOBAHY BOIY (nelitpannhe cepenosunie) abo
BiraGarpun 500, 1000 i 2000 mr/kr. Yepes 30 xsuinn NIEPOPATBHO
BBOAMIN 10 Mi/kr cycniensii 5% IOPOUIKY AaKTHBOBAHOTO BYTLLIA y
0,5% posunni xapGoxenmeruauenionosm i wepes 30 xBuaHH micns
bOr0 NpOBOAMIH €BTAHA3IIO. BiraGatpun we Bnamsas ma
TPAHCTIOPTHY 34ATHICTH LTYHKOBO-KHITKOBOTO TPAKTY MHLICH.

Bnaue na B0OHO-e1eKkmPORimuILi 06Min

1) Bruus na 06’em ceui Ta CKCKPELiIO eICKTPOTITIB y mypis

7-THDKHEBUM camMusM utypis SD (n = 8/rpyna) NEPOPAIBHO BBOIHIH
BOXy MIs iH eKuiii (HeifTpansue cepenosume) abo sirabarpun 125,
250, 500 i 2000 Mr/xr B 06°emi 10 M/kr. Binpasy micas usoro po6unu
I'ekui®o 25 ma/kr Boam. IMicns msoro 30upamu cewy mpoTsrom
8 roauH, BuMipsun 06em ceui, PH ra xoHueHTpauin CICKTPOIITIB y
cedi (Nat+, K+, Cl-). Birabarpur 2000 mr/kr MIJBHIIYBAB Jiype3 i
BHBeAeHHS Na+, K+ i Cl-.

6-TIDKHECBUM CaMIsimM wypis SD (n = 9/rpyna) NCPOPaiIbHO BBOAMIH
isionoriuamit poszunn (ueiitpanshe cepegoBume) abo Birabarpun
125, 250, 500 1 1000 mr/kr B 06’ emi 30 mi/kr. ITotim 36upanu ceuy oo
2 TomuH micas BBCACHHA, BiX 2 10 6 rOAMH Mic/Is BBEICHHS Ta Big 6 no
24 roguH miciw BBexeHHS | BHMIpIOBa/  06’em  cewi, pH Ta
KOHUEHTPANIIO eNEKTPOMITIB y ceui (Na+, K+, Cl-). Bira6atpus 500 i
1000 mr/xr nigsumysas aiypes i Busemenns Na+, K+ i Cl- qepes
2 roguHu nicns BBemeHHS. Yepes 2-6 roamm micas BBencHHS He
CHOCTEpiranocs: BIIMBY HA 06’eM ceui Ta MAaCOBY YaCTKy KOKHOTO
JIEKTPOIITY, 32 BAHATKOM 3611bIIeH S exckpenii K+ npu 1000 mr/kr.
Yepes 6-24 romuau micas BBCACHHA CIOCTEPITAIOCS 3MEHIIEHHS
MacoBOl 4aCTKH cackTpoaiTis mpu 500 i 1000 MI/KI, a4 TakKox
3MEHWEHHA 00 emy cewi npu 1000 Mr/kr.

3) Brutus Ha koHueHTpawito CICKTPOIITIB y CHPOBATLi KPOBI Hypis

6-THXKHEBUM caMusM wypis SD (n = 8-10/rpyna) NCpPOpanbHO
BBOZMIM  (izionorivnmii posumn (HeiiTpanbue cepemoBmme) aGo
Birabatpus 250, 500 i 1000 mr/kr. Yepes 1 i 4 rogunm nicsis BBeAcHHS
30upaty 3paskm kposi Ta BUMIpIOBaH KoHMeHTpawuii Na+, K+ i Cl- y
cuposatui  kposi. Kouentpamiz Na+ Y CHpOBaTUi KkpoBi
36inblryBanacs yepes | FOMMHY NICIS BBEACHHS MpPH 032X 500 i
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1000 mr/xr, npu 1000 mr/xr KoHuenrpanis Na+ y cuposarui KpOBi
3pocna, a konuentpauis Cl- suusunacs gepes 4 roquan.

Bnaue na einomamwo~ein()qbis'apt—to-nac)uupmmoey cucmemy
Camuis  wypis AOCHIDKYBATH  IiCAT  TpPHBATOTO BBEJICHHS
Bamenpoary Hatpino (1 r/n nporsrom 3 Tmxmis aGo 3 Micsnis) abo
KOPOTKOYaCHOro BBEICHHA Birabarpumny (onHOpasosa
iHTpanepuToneanbra in’exuist 1 r/kr abo 250 mr/kr). linoramamyc
TOMOTEHI3YBAMK /151 BUMIDIOBAHHS piBHs KOPTHKOTPONiH-PHIIZHHT
haktopy (KP®) Ta pisuis aminokucior. Trauumy rinodgisa
inkybyBamu B posuuni Kpebca, nonasanu KPd (21,4 umons/m) abo
aprinin-sasonpecun (ABII) (115 amons/n) i BHUMIPIOBAIH KUIBKICTH
BitbHoro AKTI. Beenenus BiraGatpuny 250 i 1000 mr/kr 3mauno
H1ABHILYBaIO KoHUeHTpauiro FAMK y rinoranamyci, BBexeHH:
1000 mr/kr  smenmysano pisems KPd npubmisHo wa 50 % i
NPUrHITYBaTO migeumenas AKTI y maasmi kposi. Birabarpun no3om0
1000 mr/kr npurnivysas 6azanprnii piBeHb Ta BuBinbHeHHN AKTT,
crumynsosane KP® a6o ABII.

4) dbapmaxoaunamiuni B3aeMoii

Hocmipkenas 3 BuByenHs tbapmakoanHaMiunmx B3aEMOIIH He
IPOBOJHIINCE.

3. dapmakokiHeTHka:

1) ananituuni meronuxu ta 3sitn
1050 X Basigamii

Meton Bucoroedpextusmoi plauaHOT xpomarorpadii (BEPX) s
KLTbKICHOrO BHMiproBanHs BirabaTpuny B rasmi kposi Ta ceui — 3piT
C-83-0002-D.

Meton pigunnoi Xpomarorpadii 3 TaHaEeMHOIO MAac-CIEKTPOMETPIcI0
(PX-MC/MC) nnst BuznaweHns BiraGaTpuny B rasmi KPOBI mIypis —
3sit DMPK/FRA/2002-0106.

Merox rasoBoi Xpomarorpadii/mac-cniekrpomerpii  (IX-MC) 3
BHKOPHCTaHHAM XipanbHOT KOIOHKH a5 BHUMIPIOBAHHS KOHIICHTPALi]
S- ra R-dopm y mnasmi KPOBI, CITHHHOMO3KOBIit pimuni (CMP) ta
TKAHHHI FOJIOBHOTO MO3KY HIypiB — 38iT $-92-003 6-D.

2) BCMOKTYBaHHS

Ilpn nepopansromy BBeacHHI “C-pirabatpuny mypam xo3oro
300 Mr/kr  xoHUEHTpaui] Yy TaasMi KpoBi  sK  3araieHOl
PafioaKTHBHOCTI, TAK | HE3MIHEHOIO Tpenapary J0CATail MaKCHMyMy
(Cmax) uepes 0,5 roguam  micns BBCACHHA, Ticas woro o6Guasi
KOHIEHTpauii Oyiiu Maibke 0AHAKOBHM.

Ilpu nmepopanshomy BBezenni coGakxam “C-pirabarpuny nozoro
S0 mr/kr nesminena dopma nocsrana Cuax (88-123 mkr/m) uepes
0,25-1 roauny. [pu nepopansHOMY BBeaeHHI 300 Mr/xr mesminenuii
npenapat focsr Coax (405-531 mkr/mn) uepes 0,5—1 TONAMHY MICs
BBEACHHA. Makcumanbra koHueHTpauis 3arazbmoi PaaioaKTUBHOCTI
Oyna noziGuow i Maibke 0aHAKOBOK 3 KOHLICHTPALI€X0 HC3MIHCHOTO
pcnapary 4epes 3 roAMHHU mic/s1 nepopaIsHOro BBeaeHHs. [IpoTsrom
12 rommm micas mepopansHoro a6o BHYTPIIUHBOBEHHOTO BBEICHHS
KOHUCHTpalList B miasMi KpoBI HeamiHeHof dopMu  3HM3HTACH

npubausHo go 1/200.
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[Ipn nepopansHOMY BBEIEHHI “C-pirabarpuny 50 Mr/kr masmam
BirabaTpuH BU3HAYABCH y He3MiHEHiii dopmi uepes 2-3 roamum,
aocariid Cinax (8—27 mxr/mu). Ipn nepopansromy seeaenni 300 Mr/kr
HesmiHeHu# npemapar 20car Cmax (3743 Mkr/mm) 4epes 1-3 roguan
nicas BBEACHHA. 3MiHa 3aransHOI Paji0aKTHBHOCTI Oyna Takomw ik, sIK
KOHUCHTPALIA HE3MIHEHOrO INpenapary, JOCATHYBIIM MAKCHMATBHOL
KOHIUCHTPAL(i ic/1s HepopasibHOro a60 BHYTPILIHBOBCHHONO BBCACHHS
4epe3 2—3 roauHu.

BemokTyBanus mepopaibHO BBEAEHOTO BirabaTpumy y mypiB i cobax
Oyso maibke nosHUM mpH 060X 203ax — 50 Mr/kr i 300 Mr/kr. Hani
OO0 BHIUICHHS 3 CCYCI0 Yy MABM MOKA3aTH, IO BCMOKTYBAHHS
BirabarpuHy niciis nepoparsHOTO 3aCTOCYBAHHS Y LIOTO BHIY TBApHH
Oy10 HeMOBHMM 1 3a1€:KHUM Bin 1031 (IIBHAKICTH BCMOKTYBaHH: Oyna
HH3BKOIO MpPH BHCOKHX n03ax). Kpim Toro, Bu3HaueHHs mBHAKOCTI
BUBCICHHS DajiOAKTHBHOCTI 3 ¢ekamiamMua npu BsBegeHHi “C-
BiraGarpuny MasnaM MiATBEPAKIO, LIO BCMOKTYBaHHsl BirabaTpuHy
OyJ10 HEIIOBHUM NPH TIEPOPAIBHOMY BBEACHHI [IBOMY BHIY TBapPHH.

Byno 3’scoBano, wo siraGatpus wmBHAKO BCMOKTYBABCSA 3 tmax
ynpoaosx | rogunm sk y mypis, tak i y cobak. 3naucuus AUCo-. B
o6ox BuAIB TBapHH 36LTBMIYBATOCS TpOTOpUiiHO m03i. Y mypis i
cofak  GiONOCTYNHICTS  MEPOPANBHO  BBEACHOTO Birabarpuny
craHoBHIa Maitke 100 %.

Yac A0CArHEHHS MaKCHMAIBHOI KOHUEHTPALil (fmax) (1-3 rommmm)
TIpH IEPOPATILHOMY BBECHHI OIHOPA30BOI 03K BiradaTpHHy MaBnam
OyB A0BIIMM, HDK y ULypiB i cobak, a Cmax 6y/1a HIKYOR, HiXk y LHX
ABOX BHAIB TBapHH. Y RoCIimkeHH] Ha Masnax 3Hauenns AUCo.04 rox
A1 OAHOPA30BOI0 NCPOPAIBHOrO BBEACHHS Birabatpuny nozamu 50 i
260 mr/kr cranoBuno 54,6 £ 14,5 1 203 + 66 Mkreron/mir BiamosigHo, i
30LIbLIYBAIOCS 3AICIKHO Bif AO3H.

3) posmoain

Poznodin y mranunax

Posnonin y tkarusax C-piraGaTpuny npu nepopanbHomMy BBeACHH]
Lrypam

Hlypam-ans6inocam SD i mirMenToBaHuM wIypam Long-Evans (LE)
BBOZHMIM OHOPa3oBy 03y '*C-sirabarpuny 60 mr/kr. V Gimsmrocri 3
MOCTIIKYBAHHX TKAHHH (BKIIOYAI0YH TIA3MY KPOBi Ta CPHUTPOLIHTH)
KOHUCHTPALisd PaliOaKTHBHOCTI J0CATANTA MAKCHMYMY MDOTSTOM
0,5 rommnu micns BBeaeHHs. HaiinoBIIHiA tmayx BU3HAYABCS B TKAHHHAX
oucH, y sKiX Ciax 6yn10 nocsruyTo uepes | roauny micss BBeaeHHs.

Haiipuma xoHuenTpauis pajioaxTHBHOCTI BH3HAWCHA y HLUTYHKY
(uepes 15 xsunun mics BBeAenns: 1022 Mkr ekB/T, He BPaxXOBYFOUH
BMICT LITYHKA), HACTYNHHMH 33 KOHICHTPALIEI TKAHHHAME Bynn
neyinka (30 xBwmmH micns BBemeHHs: 257 MKr €KB/T) 1 TOHKHIi
kumeynuk (30 xsuwiue mican  BBemenms: 154 Mkr exs/r, He
BPaxoByrOuH BMICT). Cmax B YCIX IHIIMX TKAHMHAX CTAHOBHMIIA MCHILC
100 mxr exs/T.

Kpim 7toro, "C-siraGarpun sBoammm mepopambeo mypam LE

OZHOPa30BOI0 H030100 60 wMr/kr 1 BuMmipoBatH KOHLEHTpaIii
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PazioakTHBHOCTI B MJIa3Mi KpoBi, LWIKIPi Ta TKAHWHAX OKA. SHAYCHHS
AUCo. i xiHnesoro NePiony HamiBBUBEACHHS t1/2, A5 TKAHHH OKA i
mKipy Oymu BHmmME y mypis LE, nix y mypis SD. i pesyasTaru
CBIAYATE, O i“C-lsiraf)'m*plm abo meTtabostiTH MarTh CHOPIAHEHICTE
A0 MIrMCHTHHX KOMIIOHCHTIB TKAHHMH OKa 460 IIKIPH i OOBiNBHO
BUBO/IATECS 3 MITMEHTOBAHMX TKAHHH.

Konyenmpayin ¢ CONOBHOMY MO3KY MA RAQsMi KPOGi

3H-piraGatpun BBOTMIH 1rypam nepopansHo  noszorw 50 aGo
300 mr/kr onmm paz Ha o6y NPOTATOM THIKHS AJI BHMIPIOBaHHS
KOHUCHTpanii B TKAHMHI TrOJIOBHOrO MO3KY Ta TJIa3Mi KpoBi.
Bpaxosysanocs, mo sirabarpun B TOIIOBHOMY MO3KY JA0CArae
PIBHOB)KHOTO CTAHY A0 TPETBOTO BBEICHHAL. Buyrpimasomoskosi
MiHIMATBHI  KOHOEHTpamii BIraGaTpuny y piBHOBaKHOMY cTaHi
konusanucs Bia 0,8 g0 1,2 amons/r npu xo3i 50 mr/xr i Big 16 g0
19 mmons/r ipu 1031 300 Mr/kr. Conax Oyaa mponopuiitHO 1031,
Takox BumiproBanu xoHueHTpauii S- i R-dpopm y mnasmi kposi Ta
TOIOBHOMY MOSKY Mics 6araTopasoBoro MepopaNbHOTO BBEICHHS
pauemiunoro 3H-siraGarpuny wypam. Konuenrtpamii umux msox
CHAHTIOMEPIB y mazMi KpoBi Gy/iu OPHEIM3HO OJHAKOBHMM B ycix
JacoBux Toukax. OmHak, UI0A0 KOHUEHTpamii B TOJIOBHOMY MO3KY,
KOHUCHTpawis S-QopMH, KA € aKTHBHHM €HAHTIOMEpOM, 3a3BHYAl
Oyna BHmON0, HDK KOHIEHTpALis R-popmn, sxa € weakTuBHHM
€HAHTIOMEPOM.

Po3snodin y cimxieyi oxa

Konuenrpauito sirabarpuny B citkisui oka BHMIDIOBAIM TiJi 4ac
TOKCHKOJIOTIYHOTO JOCHIDKCHHA HAa UIypax, AKHM NEePOPATBHO
BBOMIH Birabarpun 100, 300 mMr/kr nporsirom 13 THskuis. Ha MoMeHT
BHMIPIOBAHHS PiBHI BirabaTpuHy B CITKIBII 3HAYHOO MiIPOIO 3aJIeKaTH
Bifl 1034 1 CTAaHOBUAM MeHIIE 1/5 cepearboi Cmax y [1a3mi Kposi.
Konyenmpayin eizabampuny ¢ CMP

BiraGatpun BBommmm mypam i cobakam mozamu 50, 100, 200 mr/xr
(cobaxu) ado 300 mr/xr (mypu) ommum paz Ha 700y nporsarom
16 Tioknis i BuMiproBamM koHUEHTpaLiBO Birabatpuny 8 CMP. [ y
Wypis, i y cobak KOHUEHTpawuid Birabarpuny 8 CMP nocsrana
PIBHOBaXKHOTO CTAHY Y MEKAX 2 TUIKHIB. Konuentpanis siraarpuny
B CMP cobak Gyna sumoto, Hix y LIypiB,

Kouyenmpayisn eizabampuny ¢ [[HC

Y HocnimkeHHi XpOHIYHOI TOKCHUHOCTI HA MaBmax Birabarpun
BBOZMIM miepopansHo posamu 50, 100 a6o 300 mr/kr/no6y. Iepioa
BBCICHHS CTAHOBMB 6 pOKiB y rpymi, ska orpumysana 50 aGo
100 mr/xkr/no6y, i 16 wmicsmis y rpynmi, sxa OTpHMYyBaIa
300 mr/xr/po6y. Piswi sirabatpuny 8 CMP s6itsmysammcs 3i
30LIBINCHHAM 103M $IK y caMmuiB, Tak i y camok. Konuenrpauis
Birabarpiay B CMP y mBOX rpymax HHM3sKHX A03 Oyna BHILOK y
CaMOK, HIK Yy CaMUiB, age B rpymi BHCOKHX 103 PIBHI CYTTEBO He
BIAPI3HIIMCSA MIXK CTATTIO.
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B inmomy mocaimkenni sumiprosamm KOHIEHTPANio Birabatpuny B
CMP Ta B kopi ronoszoro MO3KY MABII, siKi OTPUMYBa/IH Birabatpun
203010 300 Mr/kr npotsrom 16 wmicauis. [ianason KOHLCHTpauiii
BiraGarpuny 8 CMP maBn cranosws sin 10,20 mo 17,31 amons/Mn
(cepenne 3HAYCHHS + CTAHAAPTHE BIAXHJICHHS [CB]:
13,17 + 3,06 umons/Mn), a aianazon KOHUEHTpauiil Birabarpuny B
KOpl rOJ0BHOIO MO3KY CTaHoBMB Bix 2.4 no 7,2 umoias/r (cepenne
sHaueHns + CB: 4,2 £ 1,9 umons/r).

36 sizyeanns 3 Ginkamu

Cryniup 38’s3yBanus Birabarpuny 3 Ginkamu cupoBaTku KpOBi
JIONMHU BUMIPIOBAIH ik Vilro 3a 4OMOMOrO0 PIBHOBAXKHOIO Aiaiay.
He cniocrepiranocs 38 s3ysanns 3 6imxam CHPOBAaTKH KPOBI y JKOIHIH
3 AOCIIDKCHUX KOHICHTpawiit mpenapary (20 i 100 MKMOJIB/TT).

Kpim Toro, e cnocrepiranocs 3B’A3yBaHHA BiraGatpuny 3 Girkamu
CHPOBATKH KPOBI in Vivo y ZOCTILKYBAHOMY Aiana3oHi KOHLICHTpPALiil
(Bix 13 mo 1378 mxmons/n) o 8 roauu micas BBEICHHS niypam SD.

lponuxnenns yepes naqyexmy

HocnmigkeHo npoHHKHCHHS Birabatpuny uepes MIALEHTY Ha
6esnopoanux mumax Theiler (TO). Oanopasoey o3y 400 mr/kr
Birafarpuny,  posuumHeHOTO Yy disionoriumomy  posummi,
IHTPanNepUTOHEATbHO BBOAMAM MumaM Ha 10 mems BaritHoCTi ALk
BH3HAYCHHA DiBHIB BiraGatpuny B kpoBi MaTepi, MI0JA Ta TKAHHHI
MIaueHTH 4epes 3,5, 6 Ta 9 rogmm mican BBEIEHHA. Mepenaua
Birabatpuny muogy Gyna HesHauHOW0, ame piBHi BiraGarpuny B
MIALCHTI OyNM BUIUMH, HIK Y KPOBI ruoma. Yepes 619 roaun nicus
BECACHHA 3HAYCHHA HEC MOXHA Oyn0 BHMIPATH, OCKIJIbKH BOHM
NCPEKPHBATIHCSH 3 MIKAMY IHIIMX PEUOBHH,

4) mertabonizm

[licns  sBenenns oxmopasosoi aosu “C-sirabarpumy 50 abo
300 mr/kr mypam, coGakam i maBmam MOPIBHIOBAIIM BHIKICTE
BUBC/CHHS 13 CCUCI0 PAZIOAKTHBHOCTI Ta HE3MIHEHOTO npemapary
nporarom 48 romuu. Y Beix gocmimkyBanmnx rpynax Oiasia yacTHHa
BBCICHOI pAamiOAKTMBHOCTL BHBOAWIACA 13  CEUCID y ¢opmi
HE3MIHCHOrO npemapary. Takum 4uHOM, Oyno npoaeMoHCTpPoOBaHO,
mwo merabomism Birabatpuay 6yB HANIBHYAHHO HHIBKUM y BCix
AOCIIKYBAHHX BUJIB TBAPHH.

Ipodine Giorpancdopmanii omimoBamm y cewi 33 nomomoroo
MeToAy pamioxpomarorpadii. Hesemnxi kimexocti omsoro a6o JABOX
Metabomnitis Gymu BusBICH] v mypis, cobak i maen. Mera6oair 1 ne
iaeHTHdikopanuii, Merabosir 2, BusBIEHUH y cobak i moauHn, Oys
11eHTHIKOBaHMIA SIK TAKTAM Birabarpuny (5-siniz-2-nipomimneon) i €
NPOAYKTOM pO3nany, AKHi yTBOPIOETECS y BOAHOMY PO3YHHI.

5) BuBeaeHHS

Hpu mepopansromy Ta BHYTDIIUHBOBEHHOMY BBemeHHi [/C-
Birabarpuny mypam y 3i6parux iz 0 xo 120 romus ceul, examisx Ta
PLAMHI MiCITs IPOMUBAHHS KIITOK BHSIBICHO BianosizHo 91-93 % Ta
94-96 % Bin mouatkoBoi 031 pamiauii.

Kpim Toro, npu nepopasnomy seencnni “C-pirabarpuny mypam y
cepeabomy 94 % BBeaCHOT palioaKTHBHOCTI BHBOIMIOCH 13 ceucto, a




000046

2% — 3 dexamiavu y nepii 24 roauHM MiC/s BBEACHHS. Jo xiaus 72-
TOAMHHOrO mepiogy BiaGopy mpo6 Oyno Busemeno saramom 97 %
BBC/ICHOI PaNiOaKTHBHOCTI.

Ilpn  nepopamenomy Ta BHYTDIIIHBOBEHHOMY BBemenmi '“C-
Birabarpuny coGakam y 3i6panux ceui, (examisx Tta pimuHi mics
TPOMHBAHHA KITITOK BusBNEHO Bix 91 10 93 % Big MOYaTKOBOL 1031
panioakTusHocTi uepes 120 roaun. Birsma 9aCTHHA 103 BUBOAMIACS
13 ceuero npotsrom 12 roaus.

Ilpu  nmepopamswomy Ta BHYTDIIHLOBEHHOMY BBemenmi  '4C-
BirabaTpuHy MaBmam  3aramon Bin 90 mo 95% BBencHoi
PAnlOAKTHBHOCTI BHSBASIOCH B cewi Ta examisnx wepes 120 roamu
nicas seeneHns. [pu BHYTPILIHEOBEHHOMY BBEACHHI GiTbma YacTHHA
PajiOaKTHBHOCTI BHSBILIACK B ceui. Hpu nepopansnomy Beenenmi
SOmr/kr i 300 mr/kr npubmmzao 40 % | 23 % paaioakTuBHOCTI
BHAUTAIOCH 3 ceuero i npubmuzao 50 i 70 % pamioaxtieHOCTI
BUAUDAIOCS 3 (DeKamissMH  BimoBigHo. BiraGatpun suBozuscs
T[IEPCBAKHO HHPKAMH y HE3MIHEHOMY BHIVIANI. Cykyma crymine
BUBCICHHS 13 CCUCI0 HE3MIHCHOrQ npenaparty no 72 roaMH KonuBagacs
Bix 82 10 90 % npu BHYTDILIHEOBCHHOMY BBC/ICHHI Ta Bij 15 10 29 %
NPH NEPOPaIbHOMY BBEICHHI,

6) bapmakoxineTuHi B3aemoTii
(noxminiumi)

Bruus  piraGatpuny ma axrtusmicrs TMCYIHKOBHX  (hepMEHTIB
HuToxpomy P-450, mo MeTaboni3yI0Th Jikapeski 3aco6u, 10cIimKreHo
Ha camuax mypis CD. Birabatpun ssommmm NEPOpabHO 103010 30,
100 a6o 300 Mr/kr/no6y npotsirom 4 AHIB; yci Tectu Gynn IPOBEACHI
HICJIsl OCTAHHBOIO BBEACHHS. Bumipioaau axtusuicTs uATOXpOoMy P-
450, axruBHicTe N-memermmoBaHHS eTHiaMopdiny, axTHBHICTH
TiAPOKCHIIOBAHHS AHIMIHY, KiTBKiCTE MIKpOCOMANBHIX Oimkis Ta
BIAHOCHY Macy mewinku. Tecr TIOBTOPIOBANH Tpuyi. Y ekcriepumenti |
pisens P-450 y mewinni gemo 3um3uBes 1o mlanasony sin 724 no
81,0 % Bin xoHTpOmBHMX 3HAUEHD Y BCIX rpynax 03yBaHHS. Ipn
HalBuIIH mo3i (300 Mr/kr/no6y) axTuBHICTE N-nemerunrobanns
eTHIMOP(]IHY Ta AKTHBHICTE TIAPOKCHIIFOBAHHSA aHITIHY SHU3HAHCH 10
640% 1a 71,9% Bin KOHTPOJIBHHX 3HAYCHb BiAnMoBigHo. V
excnepuMenti I BignocHa maca mewimky 3HM3umaca a0 90,2 % sin
KOHTPOJBLHHX 3HAYEHDb NpH 7031 300 MI/KT/700y, a riapOKCHIIOBAHHS
auininy s6insmmnnocs ua 124,8 % i 142,5 % nopisusno 3 xOHTpPONEM
mpr nosax 100 i 300 mr/kr/no6y siamoigmo. V excriepumenTi [11
CNOCTEPIranocs momibHe 3HMKCHHS BIIHOCHOT MacH mewinkm, aje
AKTHBHICTB TiAPOKCHITIOBAHHS aHininy 3uusunacs ua 77,2 % i 73,2 %
Bil KOHTPOJIBHUX 3HAYCHD y rpymax 100 i 300 mr/xr/no6y Biamosimuo.
Kpim Toro, konuentpauis uuroxpomy P-450 Gyna mmxuoro, mi
KOHTPONBHE 3HAYCHHSA AK y rpymi 100 Mr/kr/no6y (83,3 %), Tak i B
rpymni 300 mr/kr/no6y (85,6 %).

Kpium Toro, oanopasosy mo3y sirabatpuny 30 i 100 mr/kr BBOIMIH
NEPOPATBHO 1 OUIHIOBANH BILUIHB HA KLTBKICTE (hepmenTis uuToxpomy
P-450, mo mera6onisyrors nikapebki 3acobum, i MIKPOCOMATBHHX

OikiB wepes 4 rogumm micis BBCICHHA. Y LBOMY HOCTimKEHH] He
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BUABJICHO BIAMIHHOCTEH BiZX KOHTPOIBHOT rpymu. Li pesyastatn
CBiTUaTh, WO BirabaTpun Mmae MIHIMAJIBHY 3ATHICTH iHIyKyBaTH
NeYiHKOBI hepmenTH, o MeTaGoTizyoTh miKapceki 3acobu.

7) iHnn apmakokiHeTHyHi
JOCTIHKEHHS

PiBri sirabatpuny B mrasmi kposi ouimroBazH B 4-THXXKHEBOMY
AOCIIZXKEHHI TOKCHYHOCTI MO0 Opramis 30py NpH NEPOpPanbHOMY
3aCTOCYBAHHI HECTATEBO3PiAUM wypam SD. Hecraresospini mypu SD
(BikoM 4 mHi HA mOYATKy AOCHIKEHHS) OTPUMYBAIH MEPOPAIBLHO
1Cpe3 30HA OAMH pa3 Ha 100y BOAY Ay id’ekuiil (kOHTPOIbHA rpyma)
Bia | 10 28 mns BBenenns abo siraGatpuH g03010 30 Mr/kr/aoby z 1 go
10 mast, a motim 30, 50 aBo 100 mr/kr/100y 3 11 no 28 nHs BBCICHHS
npenapaty. 3paski KpoBi A1 BH3HAYEHHS KOHUCHTpAUii B Tiasmi
KPOBL  JOCTi/UKyBaHOro rmpemapatry Gymm oTpuMaHi Big 3
HECTATEBO3PLIMX IYPiB KOKHOI CTATI y KOKHIi wacosiit Towi (uepes
I, 214 roguuu micns BeeacHus nosu na 28 neus) i Bin YCIX TBapHH —
uepe3 22—25 rofiiH mic/Is OCTAHHBOTO BBEAEHHS TTix gac ayroncii. Cpax
i1 AUC 36inbimysanucst npu BBeCHH] npenapary sin pisns no3u 30-30
10 30-100 mr/xr. Le 36insmenns Gymo nponopuiitaiy xoai. He Byno
BHSBJICHO PI3HAUI B €KCMO3MLIT 33 CTATTIO mpu 3aCTOCYBAHHI TPHOX
PIBHIB 1103,

4. Tokcukomaoris:

1) ToxcuunicTs y pasi ogHopaszosoro
BBEICHHS

Toxeuunicme y pasi 00Hopas06020 nepoparbHozo 66edenHs M i
yypam

[ocTpy ToKCHuUHiCTE PR NEPOPaTbHOMY 3aCTOCYBAHHI JBOX Cepii
Birabarpuny (MDL71.754-118 i MDL71.754-130) ouinroBanu Ha
Mumax i mypax (mo 80 camuis i caMok KOKHOro BHAY). Jocaimkysaui
TMKApChKi 3ac00K y BUIMIS OZHOPA30BOT 703M BBOMMIH 4epe3 30HI
nosamu Big 1000 mo 5000 mr/kr. 3a TBapunamu crocrepiranu
npoTsiroM 14 nuis micas ssexenns. [lonosunui neramsui nosu (LDso)
ansa cepii MDL 71.754-118 cranosunu 3354 mr/kr (vMumi) i
4056 mr/kr (mypn); LDso anst cepii MDL71.754-130 cranosuiu
3345 mr/kr (mumi) i 3932 mr/kr (uxypu). Cmepts macTymanma mpu
mo3ax 2> 2500 mr/kr sx mns mumei, Tak i 4aA mypis, TIPH BBEJICHHI
o6ox cepiit. OCHOBHOIO KITIHIUHOIO O3HAKOW, MOB’SI3aHOK0 3
npenaparoM, byna xempecia (yei zosm — urypm, 25005000 mr/kr —
mumi). [ocrifinuvMu o3Hakamu mpu ayromncii TBAapHH, 3HAHZCHHX
MepTBUMH, Oy/H BHPA3KH ULTYHKA Ta/aG0 TemMHa PlaHHA B IUTYHKOBO-
KHIIKOBOMY TPakTi. Y TBapHH, sIKHX yMepTBUMM Ha 14-i gews, me
crocrepiranocs 6yab-1KuX O3HAK, 0B SI3aHUX 3 MpPenapaTom.
Hocridscenns  2ocmpoi  moxcuunocmi npu  nepopanvHoOMy ma
IHmpanepumoneatsHoMy 6eedenni wWypam i muuam

BiraGarpus nepoparsso BBOAMIH MUImIAM i HiypaM pa3oBOI0 J03010
y aiamasoni Bim 2500 mo 5000 mr/kr Ta IHTpanepHTOHEAThHO B
rianasoui iz 1200 mr/kr go 3000 mr/xr. 3a TBapuHAMH criocrepiranu
nporsrom 14 anis micna ssenenns. IMepopansra LDso must OIypiB i
mumeii cranosuaa 3100 mr/kr i 2830 mr/kr BigmosixHo. LDsp nicas

IHTPANCPHTOHCATBHOIO BBEACHHS [IypaM | MHINAM CTAHOBHIA




000048

1473 mr/kr 1 1028 Mr/kr Biznosiaso. Henpecis cocrepiranacs sk y
nIypis, Tak i y mumreii. ITinoepexuis cnocrepiramacs mumre y HIypis.
Hocaioncenns 20cmpoi moxcuunocmi npu IHmMpanepumoneansHomy
esedenni dopocaum Munam

Mumam iHTpanepHTOHCANLHO BBOAMIHM BiraGatpun y BHrIAdi
OIHOPA30BOi 103K B Aianasoni six 1000 xo 3500 mr/kr 3 inTepsanamu
y 500 mr/xr. 3a TBapuHaMu crocTepirann npotsrom 14 nguis. Byno
BCTaHOBJICHO rocTpy LDso ans 3pinux mumeit Ha piBai 2447 mr/xr. V
BCIX TBApWH, AKi OTpUMyBanu BiraGarpum, crocTepiratacs aenpecis 3
TSDKKICTIO 3a/1€KHO B1d Z03M Biz erkoi npu 1031 1000 Mr/kr 1o Tsukkoi
npu 1031 3000 mr/kr. Cynomu cnoctepiranucst y 2/10 muureii y rpymi
aosysamHs 3000 mr/kr Ta y 1/10 muweit y rpymi JO3yBaHHsI
3500 mr/kr. IIpu ayromcii BusBICHO He3HAUHY KiTbKicTH PlAMHH B
TPyAHiN MOPOXKHHHI Mueit, axi otpumyBann mo3n 2500 Mr/kr abo
BHINE, A€ JKOOHHX BIIXHJICHb BiJA HOPMH HE criocTepiraiocs y
BIDKHMBILIUX TBAPHH.

ocmpa LDso eicabampuny npu IHIMPANepUmMoHeaILHOMY 66edenHi
Muuean

Birabarpun inTpancpurtoncansHo BBOAMAM Mumam CD-1 (ICR)
(n= 10 camuis/rpyna) y Burasai oAHOPa3oBoi 403M B AiamasoHi Bix
2000 no 3500 mr/xr. 3a TBapuHaMu crocTepiramu 1o 7 AHiB micas
BeaeHHA. ['octpa LDso y usomy mocimkensi cranosuna 3000 mr/xr.
Cwmepte Hactymana y mepiox Bia 10 roaun 10 4 nmis micas is’exuii.
Ilpu Oinbr BHCOKHMX 103aX Y MuCH CIIOCTEPIranacs BHPAXKEHA
cejlauis, KkaTaToHis i 3rop6iena nosa.

2) TOKCHUHICTB y pa3i NOBTOPHHX
BBEIEHb

Hocaidxcenns 3 eusnavenns dianasomny 003 na upypax
Hlypam-ane6inocam CD (n= 10/ctars/rpyma) BBOAMIH BirabaTpuu
MEPOPATbHO 4epe3 30HA no3amu Big 10 mr/kr mo 1000 mr/kr/moby
nporsiroM  14-16  nwis. Knimisso mpu  gosax =200 mr/kr/no6y
CTIOCTEPIranocs 3aeKHE BiJl 103H 3MEHIICHHS NPHPOCTY MACH Tina Ta
croxuBandsi kopMmy. Ilpu mosi 1000 mr/kr sunmkmm genmpecis Ta
BUCHAXKEHHS, 1 1 3 5 camok, axi oTpumysamn mo 103y, noMepia 3
HCBU3HA4YeHOT npuuymau. Kniniumi naGoparopui aaumi BrmoUanm
HE3HAYHE SHHKCHHA KITBKOCTI AeikoumTis npu 1000 mr/kr i momipae
smkCHEA  piBEst  AJIT mpu  >200 wmr/kr. He BusBieHO
MaKpOCKONYHUX abo0 TiCTONATONOTIYHHX 3MiH, AKi MOMKHA 6yno 6
BIAHECTH A0 crmemudiuHoi TOKCHYHOI i sirabatpuny. [asi
AOCTUUKCHHS — CBII4aTh NP0 BIHOCHO HH3BKY TOKCHUHICTH
Birabarpuny.

2-mudcnese  nowykose — QOCTIONCEHHS — MOKCUYHOCMI npu
REPOPATLHOMY 68€0€HHT WYpaM

Ulypn SD (sikom Bix 5 10 7 THXHIB) oTpHMyBaTH 9€pes 30HA BOAY
At 1H'€KUll (koHTponmbHA rpyma) abo BOaHI po3umMHHM Birabartpuny
aozo 100, 300 a6o 500 mr/kr/noby oamn pas ma 206y mpoTsrom
2 mwkuis. Ulypis woans cmocrepiraan womo CMEPTHOCTI Ta
KTiHiuHHX o3Hak. Hanpukinui nepiogy BBepcHus IYpPIB miagaBanu

cTanasii ta ayroncii. Fomosuwmit Mo3ok i oui Gyan BiniOpasxi y Beix
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TBaPHH N1 9ac ayToncii ta PEeTIPE3CHTATHBHI 3pa3KK TKAHUH el Boix
IypiB 3 ycix rpyn ROCHIMKYBAMH Oid MiKPOCKOMOM. Cmeprenshux
BHTIAJKIB | KIIHIYHIX O3HAK, TTOB’ 3aHHX i3 BBEICHHAM Npenapary, He
CHOCTEPIranocs mpoTsrom yeporo  nocmimkenns. [lepopambhe
BBCACHHS  Birabatpuny mypam SD y nmosax 100, 300 a6o
500 Mr/kr/noby  coprummmTo 3AICKHE BiX H03M  3MEHIUCHHS
CCPCAHBOrO NPHPOCTY MACH TiIA TA CHOKHUBAHHS KOpMY IIpH BCix
A03aX Ta y TBapuH 000X cTateil: y Toil uac gk nomipHe abo Bupacere
3MCHIICHHA Oyno BinsHaueHo mpu 500 MI/Kr/n00y, TEKKICTE 3MiH
BBAXKAIACs NOMIpHOK mpu 300 MI/Kr/06y 1 aerkoro abo OMipHOKO
mpu 100 Mr/kr/no6y. Taxum IHMHOM, 32 YMOB JAHOIO JOCiMKCHHS
PiBEHB 03H, OpH AKOMY He cnocrepiraethes edekry (NOEL) OyB
HiK4e 100 mr/xr/noGy, a pisens mosu 300 Mr/kr/a06y BBaskaBcs
HAHBHILOIO 103050, MPHIATHOK Ls TPHBAJIOTO 3aCTOCYBAHHS.

Hocaidncenns nivzocmpor moxcuurnoemi na wypax

3aranom 160 wypam (n = 20/crats/rpyna) BBO UM BirabaTpus ucpes
30HA oamH pa3s Ha 106y mnpotsarom 3 micsuis. diznkanene Ta
oranemockoniune  06CTEKEHHS Oy10 nposeaeHo nepea Ta
HAMPHKIHLI AOC/TIIKCHHS, Kpos a5t naGoparoproi oninku 3abupanu
MEPEA AOCIIKEHHSM, T 9aC MPOMISKHOrO YMepTBinHA (aeHE 38) Ta
HANPHKIHLI  JOCTIIKEHHS!, Onnopazosi g0608i NCPOPANBHI  A03H
Birabarpuny 30 wmr/kr aGo 100 MI/KT TIpoTsATOM 3 Micsamiz me
CTPUHIHHATH TOKCHIHHX eekTiB y mypis. V mypis, sxi OTPHMYBAIH
aozn 300 mr/kr/noby, CIoCTepiramics ajaomneris, pi3Ke 3HHKeHHH
APUPOCTY MACH TiNa, CYAOMH, IigBHUICHHS PiBHS TVIIOKO3H B KpOBI
HATIIE Ta BaKyOsi3awin 6ol pe1oBHEN MO309Ka,

Hocaidocenns moxcuynoemi na wypax mpusanricmio 1 pix

3aramom 150 camuis i 150 camok wypis SD orpumysamn Birabarpun
3 kopmom npomsirom 1 poky. Iepen mocaimxerusM i yepes 61 12
MICALIB 3acTOCYBAHHS Npenapary npoBOAMIH O(TaIbMOCKOMIYHE
obcrexeHns Ta 1a60paTopHi anaizy, Yepes 6 a 12 micauis npuiomy
Ipenapary KimbkoX TBapuH 6y10 minnamo ayroncii aas oScrexeHHs
oprasis. Y ueif xe gac 10aaTKOBIii TPy TBApHH BiAMiHATHM mpenapar
Ta crocTepiranu npotsrom 3 a6o 6 Micamis AL BUSHAYCHHA CTYIICHS
BIIHOBJICHHS GYAb-SIKHX CUMITOMIB 260 ypaxens. [lotim nux mypis
MiAABATH aYTONCIi, a IXHiit ro10BEMIT MO30K JOCTIIKYBATH METOAOM
CBITI0BOT Mikpockorii.,

[epopanshe BBenenns Hmypam 3 kopmom Birabatpuny nosamu 30,
100, 200 a6o 300 mr/kr npoTaroM | poky mpussommmo a0 sanexHoro
BIT 1034 3HHKEHHS MacH Tina, sike 6ya0 gocuTh BHPAKEHUM MPH
2 200 mr/kr/no6y. Cynomu PO3BHHYIIMCS Y Sinbmiocti mypis, ski
npuiiMain 200 mr/kr/noby ta 300 MI/KT/n06y, npubmnsno qepes
3 micsami. TomoBHHE MO30K OyB emuHuM opraHoMm, Y SAKOMY
CTIOCTEPIraniCs TriCTONATOAOTIMHI  O03HAKH ypaxkenusa. OcHOBHHM
ypaxkeHHaMm Oyaa Bakyomizauis 6imoi PEYOBHHH B PI3HUX 06IaCTIX
MO3Ky. Baxyonisanis snuxma uepes 3 wmicsui micas  BiaMinu
npenapary. [Tapazokcamsro, ame CTyMiHb Bakyonisauii B rpymax
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nosysanns 200 i 300 mr/kr momiTHO perpecysas OPOTArOM HACTYINHHX
6 MiCAUiB BBeACHHS nNpenapary, WO CBiTYHTH NP0 MNEBHUH THI
azanTauii 40 UHX 103,

Hocnidvcenns 3 eusnavenns Oianazony 003 wa cobakax, sxi
OMpPuUMy6an RPEnapaim nPpomszom 2 MuxicHie

3aranom 5 camuam i 5 camkam coBak nopoau Birk BBOZHIN Hepe3
307 Birabarpun gosamu 0, 100, 300, 600 ago 1000 mr/kr HIPOTArOM
2 mkHiB. BBenmcHHs mnpemapaty npmssommio 10 NEPIOAUIHOTO
O.II0BAHHS, 3MEHIICHHS CIIOKHBAHHSI KOPMY T4 BTPATH MACH TiJia IPH
2 300 mr/kr/no6y Ta cmepri i camuis, i camox y rpyni BHCOKuX n03. He
BAANOCS BUABHTH BIAMOBiZHMX Mop(QonoriuHux abo KIHIKO-
HATONIOTIYHUX JaHUX, SIKi 6 TMOSCHHIH NPHYHHY HHX CMEPTEThbHHX
BHIIA/IKIB.

Hocnioncenus niozocmpoi  moxcuunocmi npu  nepopareHOMY
3acmocyeanui cobakam

24 cobaku nopomu 6irme oTpuMyBanM BirabarpuH nepopaseHO B
KCIATHHOBHX KalCylax oAMH pa3 Ha 100y B mosax 0, 30, 100,
300 mr/kr/no6y nporsrom 3 micsuis, 3acrocyBaums BiraGatpuny
A06pe MepeHOCHIIOC IPH 3acToCYBaHHI no3amu 30 1 100 Mr/kr/moGy
opotarom 3 micamis. Tokcuuni  edekTn  BuHHKIM TMpu 1031
300 mr/kr/p06y i BKIIO9ATH AHOPEKCIO, IMEHIICHHS TIPHPOCTY Macu
TiJa Ta aHEMIO.

Hocnioocenns moxcuunocmi na cobarax mpueanicmio 1 pix

V cobax nmopoau 6irms, sikum BBOIHIN BiraGarTpin y Ke1aTHHOBHX
KaNCymax y Buraazi ogsopasosoi gosm 0, 50, 100 aGo 200 MI/Kr/ 100y
nporarom 12 micAuis, He BHABJICHO BILTHBY Npenapary Ha KIiHidHi
O3HAKM, MPHPICT MACH TiNa, PE3yMbTaTH O(TAIBMOCKOMIMHOr0 a6o
EKT' ofcrexenns afo wmakpockomiudi  o3maky NpH  ayTorcii,
Ticromoriuni  3mimm, moB’ssani 3 BBeZeHHAM npenapary,
OOMEXYBATHCS BAKYONI3aALICI0 MEBHUX MiMSHOK 6inoi PCYOBHHH
TOJIOBHOTO MO3KY (TOJIOBHHM YHHOM CTOBITIB CKICMIHHS T 30pOBOTO
tpakty). Ilicns 6 wmicsuis BBemenns npenapary MIKpOBaKyoui
BHSAB/IAIN Uwe y cofak, akuM BBOAMIH > 100 Mr/kr/noby, i onn
3aranom Oynd Hesnaunmmu. ITicist | poxy Beenenns npenapary He
CHOCTEPIranocs mnporpecysaHHs Bakyomisauii y cobak,  siki
otpumysami 100 abo 200 mr/kr/no6y. ¥V asox cobak, sxi OTPHMYBAJIH
Birabarpun 103010 200 Mr/kr/no6y mpotsrom 7 Micsuis 3 HACTYIIHHM
4-MicsaHHM nepioaoM BiaMiHK NPenapary, HE¢ BUARICHO BaKyomiarii
TOJIOBHOTO MO3KY Td Oyap-AKHX PE3MAYaIbHHX O3HAK, IO CBITUMTE
po 3BOPOTHICTH muX 3MiH. [Ipu Gyab-sxomy piBHi 1034 Ta B Oynb-
AKIH 4acoBifl TOYLI HE BHABICHO MOB’S3aHHX 3 OpenaparoM 3MiH
OpraHiB 30py.

Hocaioxcenns 3 eusnauenns dianaszony 003 npu REPOPATLHOMY
seedenHi maenam

Iepure nocsimxenns NpoaEMOHCTPYBAO, IO IIEPOPAIbHE BBEACHHS
MakcuMameHOI — mo3u  BiraGarpumy 300 mr/kr/go6y  masmam

OHHOMOJITYC HE CIIPHYMHSAB 3HAYHOI TOKCHYHOCTI 4epe3 3 wicsui, a
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CAMHOIO O3HAKOK NMPOTATOM MEPWHX 6 MicAIiB AOCHUDKEHHA 6ymu
piaki BunopoxHeHus, V HAacTyMHUX NOCIIKEHHSX NEpPOpAIbHE
BECICHHA OIHOPA30BHX IIOACHHHX 103 Birabarpury 500, 750 a6o
1000 mr/kr/no6y cnpuanmsmo piaki abo M’ski BUTOpOKHEHHS y Beix
MaBIl, NOYHHAIOYH 3 NEPIOro abo APYroro BBEAEHHS i npotsarom 1-
MicsHOTO nepioay. V Ginsmocti Map Y ABOX rpymax HauBUINOT Z03H
TaKOXK CMOCTEPIraiHCh aHOPEKCIs Ta BTpaTa mMacH tiia. Po3sminenms
no3u 600 mr/kr/no6y (300 mr/kr 2 pasH Ha noby) He 3amoGirano
BHHUKHEHHIO [Jiapei, Aka posmouamacs TOPOTATOM MEPIIOTO THIKHS
BBCACHHS npermapary. Kpim toro, pisni Birabatpuny B muasmi kposi
OymH npubU3HO OHAKOBMMHE Y TBapUH Ipyn HaMBHIMX 703, IO
CBIAYHIO TIPO MakcuMaibHE BCMOKTYBaHHA TpH uux aoszax. Lleit
BHCHOBOK MOXKC TNOSCHHTH MOXIHBY NOB’SI3aHY 3 mpuiioMom
Npemapary He 3aaekHy BiZ n03M MIKPOBAKYOMi3aIiio TOM0BHOrO
MOSKY y Aeskux MaBIl. PesyneraTu cBiquars, mo Oyno 6 HenpakTHuHO
BEOIHTH MaBHAM NPOTATOM TPHUBAIOTO nepiony sirabaTpHH 703010
Ginbme 300 Mr/kr/mo6y.

6-piune docaidxcenns moxcuunocmi na Maenax

4 rpynmam maBno UMHOMOATYC BBOMMJIM MCPOPANBHO  ucpes3
HasoracTpanbHuil 3084 Birabarpus nosamu 0, 50, 100, 300 mr/kr ogun
pa3 Ha no0y. BiraGatpun mobpe NICPEHOCHBCH, HE CHIPHIMHSIOYH
KIIHIYHAX  03HaK abo maboparopuux sMin y mosax 50 1ta
100 mr/xr/no6y mnporsrom 18 micsuis. Ilpn riCTOMATONOriYHOMY
AocmimkeHHi uepes 3 ta 6 MICSILIB HE BHSBIICHO 3MiH. Beenenns nosu
300 mr/kr/no6y mporsrom 16 MICALIIB  CHPUMHHAIO HewacTi
TPAH3UTOPHI PiAKi BUNIOPOKHEHHS v Aeakux Masr. He CrocTepiranocs
no6iaHux edekris 3 Goky noseitinky, GioximMiunnx mapamerpis KpOBi
T3 FEMATONOTIMHKX MOKA3HHKIB T4 aHATIIB ceui, THcky CMP, mack
OpraHis  af0 MAKPOCKOMIYHHX  O3HaK. €muHo0  3nauymor
TICTONATONONIYHOK 03HAKOIO Oyna mixposakyomisauis ronoBHOrO
MO3KY B rpymi mosyBanss 300 mr/sr. Onnak mHe OTPHMAHO HITKHX
A0Ka3iB, MO BaKyoi3amis B FOJIOBHOMY MO3Ky MaBi Oy.1a moB’s13ana 3
BBCICHHAM Birabarpuny.

Masnawm, sixi otpumyBanu Biradarpus nosoro 50 a6o 100 Mr/KT/ 006y,
BBCACHHY Npenapary npoaOBKYBaid NpoTAroM 6 pokiB. [o6osi
nepopansHi Jo3u Birabarpuny 50 i 100 Mmr/kr no6pe nepeHoCHIHCH
CaMUAMH | camkamu masn. Aktushicts TAMK-T y miBili ckporeBiii
/01l TONIOBHOTO MO3KY 3HHIKYBANACS ucpe3 6 roauH micas OCTaHHBOT
nosu Ha 30 % 12 32 % y Masm, axi otpumysami 50 abo 100 mr/kr/zo6y
BlanosinHo. Ounak kouuenTpauis TAMK y mMo3ky He sminmnacs. He
CrocTepiranocs nobGiuHux edexTis 3 Ooky moseminky, GioxiMiunux
NapaMeTPiB, reMaToNOTIYHIX MIOKA3HHKIB, aHATI3iB ceui, THCKY CMP,
MacH opradiB a60 MakpOCKOMIMHHMX Ta TiCTONOriYHIX osHak. ['pyna
HaTOOTOAHATOMIB, AIKI AOCTIMKYBANH TOIOBHMI MO30K HIHX Masm,
AiHITA  BHCHOBKY MpO  BIACYTHICTE maToNoOrii, noB’s3aHO} 3
BBCACHHAM NPCIAPATy, Ta BIACYTHICTE NiABMIICHOT BAKyOIi3amii nicsst
6 pokis monenHoOro BBeACHHA 50 260 100 Mr/Kr Birabarpuny.
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3) reHOTOKCHYHICTD:

in vitro

Tecm na 36opomui mymayir Salmonella typhimurium

Ilnanmeranit meron 3 Salmonella typhimurium (wramu TA1535,
TA1537, TA1538, TA9S i TA100) BUKOpPHCTOBYBAIH (48 ron) asivi
AL OTPHMAHHA  PE3yNBTATIB TECTY Ha 3BOPOTHY MYyTauio 3
MeTaboniunoio akTuBanicio abo 6e3 Takoi npu 5000 mxr/naanmer, He
CrocTepiranocs 36IIbIICHHS KITBKOCTI KOMOHiH 3 3BOPOTHHMH
MYTAllsiMH B KOOHOMY 31 mTamiB, TOOTO He CnocTepiranocs
MYTarc¢HHOro ¢exty pirabarpuny.

Tecm na 360pommui Mmymayit Escherichia coli

Y pesyaerati aBox TecTiB Ha 3BOPOTHI MyTamii  METOAOM
npeinkyGauii (48 romun) 3 BukopuctanusM Escherichia coli (mram
WP2uvrA) He croctepiranocs 36inbmenns KUTBKOCTI  KOJOHIH 3i
3BOPOTHUMH MYTAaULIMH HABITh mpu konuentpauii 5000 mxr/nnasmer
HC3ANEXKHO Bl HATBHOCTI 4H BiACYTHOCTI MeraGomiumoi aKTuBauii.
Taxum unHOM, He cnocrepiratocs MYTareHHoro edekry Birabarpuny.

Tecm na xpomocommi adepayii' y krimunax ccaeyie

Y Tecti Ha xpomocommi abepauii 3 BUKOpHCTAHHAM nimdonuTis
IYPIB HE BUSBJICHO 30LIBICHHS KLTbKOCT KIITHE i3 xpomMocoMHuME
CTPYKTYPHHUMH QHOMAIAMM HABITh ICAM 4-rOXMHHOT 006poOku
MpenapaToM y xoHueHTpauii 5000 Mxr/mi, He3anexHo Bin HasBHOCTI
UM BIACYTHOCTI MeraGomiunoi aKkTHBaUii, TOGTO XpoMocoOMHHX
abepauiit BHacaizok o6pobku BiraGaTpuHOM He crocTepiranocs.

Tecm na kounsepciio 2enie 3 BUROpUCIAHHAM OPidicONCOsUX 2pubia

He cnocrepiranocs ninsrmenns vacrory KOHBEPCIT TeHiB HABITH IpH
06pobui 3paskis npemapatom y konuenTpauii 5000 mxr/mn npotsarom
16 romun (-S9) abo 4 romun (+S9) mesanexno Bix HagsHoCTI um
BiACYTHOCTI MetaGomiunoi akTusauii. BiraGatpun me imaykysas
KOHBEPCIIO I'EHiB.

Tecm na mouxosi mymayir 3 BUKOPUCTIAHHAM OPINCONCO8UX 2pubis

He cnocrepiranocs 36inpmenns wacrorn MyTauiii HaBite micas 16
ronus (-59) a6o 4 roaun (+ S9) 00po6ku 3paskis mpenaparom y
KoHUeHTpanii 5000 Mxr/mn 3 meraGoniunoro aktusaiieo abo Ge3
Taxoi. BiraGarpuu ne mas myrarensoro eexy.

Tecm na npsmy Mymaylio 3 GUKOPUCMAHHAM KIIMUN S€ynuxie
kumatickozo xom ‘axa (CHQO)

He cnocrepiranoca 36imbmenns wactorw MyTaniii HaBiTh npu
00polui kiTHH Tpenapatom y konuentpauii 5000 Mxr/mMa nporsarom
4 roamH, HE3ANCKHO BiA HAIBHOCTI uu BiACyTHOCTI MeraGoniunoi
aKTHBANL, i MyTarenHoro ehexry BirabaTpHHy HE BUSBJIEHO.

n vivo (BKII0YA0YH JOAATKOBY
OLIHKY 3 TOKCHKOKIHCTHKH)

Birabatpun ouinrosamm B MIKDOSIIEPHOMY TeCTi Ha KIJITHHAX
KICTKOBOTO MO3KY MHUIICH.

BiraGarpun BBOIMIM MAMmaM 32 1omOMOTOIO MEPOPATIBHOTO 30H4A B
0ZHOpa30Bux A03ax 0 (HeraTHBHMIA KOHTPO/B), 170, 540 i 1700 mr/kr.
Kpim toro, 6yma crsopena IPyna MO3HTHBHOTO KOHTPOJI, AKiii
BBOAWH uuKkrodochamin 120 mr/kr nepopansuo. Yepes 24 ao
48 roann nicns BBeacHHS npenaparty 31 CTerHoBoi KicTkH sabupanu

KICTKOBHI MO30K 1151 i ATOTOBKH 3abapsrenoro 2a [Mim3oro 3paska s
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Mikpockomii. Y Tpynmax, ski oTpumysamm Birabatpun, we
CNOCTCPIranocs  3HAYHOrO  [iABHMICHHS YaCTOTH  BHABJICHHS
MIKPOSIACPHHX TIOJIIXPOMATHYHAX €PHTPOLHTIB TOPIBHAHO 3 IPyMO0
HCTATHBHOTO KOHTPOTIO. Y Mumeit 3 rpymu TIO3UTHBHOTO KOHTPOTIO
BWABICHO  3HauHe  30imemenHs  kimpkocri MIKPOSIAEPHUX
HOTiX POMATHIHMX eputpormtis. Takum wmHOM, Birabatpun 6ys
BH3HAHUIl HEraTHBHUM y MIKDOAACPHOMY TecTi Ha KiaiTwHAX
KICTKOBOIO MO3KY Murei,

4) xaHUEpOreHHICTD:

MOBrOCTPOKOBI AOCTIKCHHS

18-micaune docrioncenns Kanyepozennocmi na mutax

aramom 200 camisiv i 200 camkam MHLIeii-anb6iH0CIE 3 Kopmom
BBOIMH BiraGatpun xosamu 0, 50, 100 a6o 150 MI/KT/106y nporsirom
18 wmicamis, V UBOMY NOCTIUKCHHI HE BHSBIICHO Oyap-aroro
KaHLCPOreHHOro  moTeHuiamy BirabaTpuHy,  ockimekH  He
CroCTepiranocs pisHUUi B wactori HCOTTACTHYHUX YDaskeHb Mik
TPynor, siKa 0TpuMyBana sirabatpun, ta KOHTPOJIBHOK) [PYIIOO.
2-pine docnioxncenns Kkanyepoeennocmi na wypax

Jaramom 200 camusm i 200 canmxanm MIrMEeHToBaHNX urypis LE 3
KOpMOM BBOAMAN Birabarpuu gosamu 0, 50, 100 a6o 150 Mr/Kr/goby
mpoTaroM 2 pokis. 3a  pesyasratamm UBOTO  AOCIIiKEHHS,
jacrocysanns  BiraGatpuuy nporsrom 2 PokiB  He 6ymo
KaHucporenunM y mypis LE. He Bussicso pisHHI B wacroTi
HEOMIACTHYHHX YPaKeHb MK IPYIION, Tka OTpuUMYyBana sirabarpus,
1 KOHTPOBHOK rPyIIOLO.

KOPOTKOCTPOKOB1 A0C/TimikeHHs abo
AOCTIIUKEHHS CEPEAHEOI TPHBANOCT]

HMOAATKOBI JOCITIKCHHS

5) pPenpoAyKTHBHA TOKCHMHICTD T3
TOKCHYHHIi BIJIHB HA PO3BUTOK
[IOTOMCTBA;

BIUIMB HA (hEPTUIBHICTS i panHiii
eMOpioHanbHuT PO3BHTOK

Hocaioxcenns 6nIUBY HA epmunsrvicmy camyia upypia

80 camusm mypis CD (SD) BikoM mpu6am3HO 39 JAHIB BBOJWIH 3
KopMoM BiraGatpun nosavm 0, 50, 100 a6o 150 Mr/kr/no6y nporsrom
84 nmis 10 cnaproBamms. Birabarpuu ue smimsas na dbeprrneHicTs
abo penpoayxTusHy 3xaTHICTS cammis. ¥ rpyni 100 i 150 MI/Kr/mo6y
Oy10 Bim3HaueHo HesHaume abo NOMIPHC 3MCHINCHHA CHOKHBAHHA
KOpMy Ta NPHPOCTY MacH Tila BiANOBimHO.

Hocridocenns penpodyxmuenot yuryit na camxax uypie

80 crareBospimuM camkam CD (SD) mypis BBOZMIH 3 KOpMOM
Birabarpux nozamu 0, 50, 100 a6o 150 MI/kr/no6y 3a 2 Tuxni no
CMApIOBAHHA, NPOTATOM | THIKHS MapysasbHOTO nepiony i mporsrom
1 TwokEs nicas uporo. Camok YMCPTBIISAIH NpubiusHo yepes 16 anis
HICHA CEPEAHHW THXKHA CHLIBHOTO nepedysaHHa 3 camumeMm i
AOCHIDKYBATH HA TpeaMer KUTTE3JATHUX | MEPTBHX TIUIOAIB,
Pe3opbuii miona ta KiMBKOCTI KOBTHX Tix. Bsenenns npenapary ne
BIUTHHYJIO Ha 4acTOTy 3avarttsa. JKOBTI Tina Oy1u 3HAYHO 3MeHmIeH]
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(p<0,05) y rpyni 150 MI/KT, {0 TIPU3BENIO 10 3HAYHOIQ 3MEHIIEHHS
KITBKOCTI Micup iMmianramii 1, IK HACHIOK, 0 3MCHIICHHS KITBKOCTI
KUTTE3NAaTHUX maoxis. Ilpe- Tta moctiMmmiamTamiiini BTPATH He
SMIHHIHCS.

eMOPIOTOKCHYHICTE

Hocrioncenns 3 eusnavenns dianazony 003 na eazimuux uypax
Baritaum mypam SD BBoaumm 4uepes 3067 sirabarpun gozamu 0, 300,
400 abo 500 Mr/kr/ o6y oaun pa3 ua 100y 3 7 no 16 nens BariTHOCTI.
3HAYHC 3MEHINCHHS CHIOKHBAHHS KOpMy cnoctepiramocss y Beix
rpynax nosysanns. lle mpusseno go daxrmumoi BTpaTH MacH Tiia
MPOTAroM NEPIOAY BBEACHHS NPENapary 3 4acTKOBHM BiTHOBJICHHSIM
MacH Tiza nicas Horo npummHenns. He CIIOCTEPIraocss BHNAAKIB
CMepTi Marepis, aje BOTHHIIEBA atornenis Gyma BiasHauena y
3/5camok y rpymax nosyeamms 400 i 500 mr/kr.  Kiaskicrs
IMIUTAHTOBAHMX, JKHBHX 260 MEPTBHX MIOMIB i pe3opbuiii moaa 6yma
noxibHO0, 3a BUHATKOM Tpymu 400 MI/KT, y skiit cnoctepiramocs
piske 36inbmenns pe3opbuiit miona (2 camxu 3 pesopGuiero 100 %
TUTOAIB i 3 camkH 3 pezopbuieio B cepennpomy 19 %). Y Beix rpymax,
AKI OTPUMYBAIH TIpenapar, Bim3Hauazocs HE3HayHe abo momipue
SHIDKCHHSL MacH Tina niozma. Bamu PO3BHTKY (ek3eHucdamis Ta
TaCTPOWM3NC) y OaHOTO mioza y rpymi 300 mr/kr BBAXKATHCS
BHIIAZAKOBHUMH, OCKLIBKY 1€ 6YB € 1HHHIT aHOMAILHU i,
Pesynbraru csiguars, wo saritui IYPH HE MOXKYTb IIEPEHOCHTH T03H
Birabarpuuy 400 i 500 mr/kr 6e3 sHAYHNX 106 iTHMX eexris.
Mopghonoziuni mepamonoziuni docaiowcenns na wypax

Crareso 3pimam mypam SD uepes soma oxum pas Ha n00y BBOAMAH
BiraGarpun nosamu 0, 50, 100 a6o 150 mr/kr/no6y 3 7 mo 16 genn
BarirHocri. Teapun ymeprmam na 21 ACHb, U100 OLHHTH BIUTHB
MpEnapaTy Ha IIif, 1o Po3BHBAETHCA.

3MEHILEHHS CIOKHBAHHS KOpMy matepsamu B rpymax 1001 150 mr/kr
MPH3BEIO 10 HC3HATHOIO 3MEHIICHHS IPUPOCTY MAcH Tina NPOTATOM
Mepioay BBeACHHS npemapary. He CIOCTEPIranocs BIIUBY npenapary
HA 339aTT, IMIUTAHTALIIO, KIIBKICTD KMBHX 460 MEPTBHX muoxais abo
pesopbuiro mrozie. Cepenns maca Ttina KUTTE3NATHUX MI0IiB Gyra
SHATHO MEHIWIOW y rpymax 100 i 150 mr/kr. [pu 30BHIIIHBOMY Ta
BICHEPATbHOMY OGCTEKCHHI MIOZIB BHABICHO KOMOIHOBaHI Bagn
PO3BHTKY (MEPEBAKHO 3 YPAKEHHAM M AKHX TKaHuH) y 3 Ta 2
BHMaaKax npu 1031 50 ta 150 mr/kr/no6y Binnosimmo, O6creskenmHs
CKEJICTa HE BUABMIO Oy/b~SKMX JOJATKOBMX AHOMATii, OB I3aHMX i3
3aCTOCYBaHHAM Tpenapary, xova 6yam He3HauHi O3HaKH 3aTPHMKH
ocuikauii B rpymi 150 MI/KT/100y, mo morno GyTH mos’s3aHo 3i
SHIMKCHHSIM Macu mioza B wiid rpyni. He ciocrepiratocs san PO3BHTKY
B rpymi 100 mr/kr a6o kouTponsHiit rpymni. OCKiTbKH YacToTa OKpemMux
Bax PO3BMTKY Oyma HHM3BKOW, iX BBAKAIM BHNATKOBUMH T2 He
TI0B SI33HHMU 3 BBC/ICHHSM TPENapary.

Tepamoaoziuni docrioncenns na Kpoasx

80 CcTaTeBO3PINUX CAMOK HOBO3EMAHICHKUX Gimmx KponmiB Gyau

posnoaieHi Ha 4 rpymm mo 20 camok y KowHii. Vei camiu Oymn
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WTYYHO 3anaianeni. 3 7 mo 19 news sariTHOCTI uepes 30H OJHH pa3
Ha 106y BBOAMIN Birabarpus gozamu 0, 50, 100 a6o 200 Mr/Kr/no6y.
Tsapun ymeprsun ua 29 gens saritHOCTI. Birabarpun npu sencuui
BAriTHUM KPOIAM Yy TIepiox opraHoreHesy B gmosax 50 ao
100 mr/kr/no6y me cnpuunsss TCPATOrCHHUX C(CKTIB NMOPIBHAHO 3
IPynmory kKOHTpO:Ir0. Beegenna moz 150 1 200 Mr/KT/100y IPH3BOIHIO
A0 BTPATH MacH Tina matepi Ta 36inbmenns pesopbuii mioxa, mo €
O3HAKaMH TOKCHIHOCTI. [Ipu BBeZIeHHI MX TOKCHYHAX 103 BHHUKAIA
pO3MIenuHa MigHeOIHHST 3 HH3BKOM0 HaCTOTOLO, IO BKA3YE Ha ClnabKuii
TepaTorcHHui ekt y mboro Buay xpomis. oza 300 MI/Kkr/noby
BHABUIIACS JICTANBHOIO AT BATITHUX CAMOK KPOIIB Y JOCTIIKCHHI 3
BH3HAYCHHA TIama3oHy 103.

OPEHATAILHA 1 MOCTHATAIEHA
TOKCHYHICTB

Tepamonoziuni  docaidweenns wodo nosedinku nomoscmea Ha
lyypax

Camxam mypis SD 3 7 no 16 nens saritocti 4€pe3 30HA OAMH pas
Ha 100y BBOmHIN Birabatpun gozamu 0, 50, 100 ado 150 Mr/Kr/moby.
CaMkam 103BOHIH HAPOWKYBATH, a IXHE MTOTOMCTBO 3MEHIIHIH J0
4 camuis i 4 camok (3a moucansocti). [Ticns Binmygenns | camus ta
1 camky 3 koxHOro mocmimy BupocTHAM mO cTaTtesoi 3pilnocTi Ta
cnapysamu (He 3 cubmiHrom), mo6 BU3HAYUTH BIIMB Ha
PCTIPOAYKTHBHY (DYHKIiFO Ta cexcyansHy 3nathicts. He BHSBICHO
TOMITHOTO BITHBY HA MATEPIB, 32 BUHATKOM 3MEHUICHHS CIIOKUBAHHS
KOpMY Ta MpHPOCTY MacH Tina B rpynax 100 i 150 mr/kr nporsrom
nepiony BBescHHs npenapary. Tectd ma PO3BHTOK Ta MOBEAIHKY
noromcrsa Fl we BusBuan BiaminHOCTEH MK rpynamu akTHBHOrO
Tpenapaty Ta KOHTpOMHo. 3pocTanss notomersa Fl Bin ignyvenns no
CTATEBOI 3PLIOCTI TA CNAPIOBAHHS HE BUABHIO OYAb-SKMX MOMITHHX
epexris, axi mMorim 6 6yrm mos’ssaHi 3 BHYTPIIHEOYTPOOHIM
BILTHBOM TPENapary miJ 9ac OpraHoreHesy.

Hocaioocennsn nepunamansnor ma nocmuamansior moxcuynocmi HA
wyypax

80 camxam CD (SD) mypis 3 KopMOM BBOAHTH Birabatpus go03amu 0,
50, 100 a6o 150 mr/kr/noBy, mounuarouu 3 15 IHS BariTHOCTI Ta
IIPOAOBKYIOHH MPOTATOM YCHOTO MEPIOAY JaKTauil 40 BiaTydeHHS.
Birabarpus He cnpUYHHSB MOMITHHX eeKTiB, 30 BHEATKOM 3HAMHOIO
SHHJKCHHS MACH TIIa BHACTIAOK 3MEHIUCHHS CHOMXHMBAHHS KOpMY Ta
SHIDKCHHS MACcH TiNa MOTOMCTBA NPH Biamydenni y rpymax 100 Ta
150 mr/kr. Tlpn cnaprosannmi moxominust Fl BHSBIGHO He3Haume
3HIDKEHHs (HemocTosipre, p < 0,05) wactoru BarirHocTeil TP 1031
150 mr/xr i 3MeHIIEHHA KiTBKOCTI JKOBTHX Tij npu 100 1 150 mr/kr, mo
TPH3BETIO 10 3MCHUICHHSA PO3MIPY NOTOMCTBA 1IpH A03i 150 Mr/kr (3a
BIACYTHOCTI BIINBY HA JKATTE3AATHICT TWIOAIB). Cnopannuni cynomn
Y WypiB npu BBemeHHI g03u 150 mr/kr, HMOBIpHO, MOsICHIOBAIN iX
ripily penpoayKTHBHY 3xarHicTs. Hesnauna BAKYOIi3auis roJ0BHOTO
MO3KY CIIOCTEpiranacs y BCiX rpynax J03yBaHHS.

JOCTIUKECHHS, IPH SKHX TPEmapaT
YBOAUTHCS IOTOMCTBY

Hocnidxcenns moxcuunocmi npu nepopaneHOMy 66e0CHHI Yepes 30H0

Hecmamesospiaum (nepeo Gionyuennsm) cobarxam nopodu izns
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(necraresospinum TBapuHaM) Ta/ato
OLIHIOETHCS BiANAICHA Mg

MeTtoro usoro gocmimxeHHs Oyna oninka HEHPOricTOMaTOMOTIYHMX
3MIH Y TO/IOBHOMY MO3KY HECTareBo3piinx (mepen BiITyYCHHSM)
cobax nopozxu Girse npu BBEIEHHI BIraGaTpHHy uepes mepopambHmA
30HA  mpoTAroM mepiony a0 91 gua. Beegcnus npenapary
posnouMHanM  Ha 22 neHp  michs  HapoKeHHS (PND22) i
TPOAOBKYBATH 0 TOCATHEHHS TBAPUHAMH BiKy 16 TInKHIB (PND112).
IMics 91 nus nepiony seemenms npenapary cainysas nepion 6e3
BBCICHHA NPOTATOM 6 TIKHIB, MO0 OUIHHMTH MOTEHUIAN BiIHOBICHHS
nicnst  OyAb-AKMX BHABICHUX 3MiH. Kpim Toro, mms ouinku
HEHpOricTOmaTonoriYnmMx 3min, sxi MOMKYTb BHHHKHYTH y Biui
BimyuenHs (Bik 6-8 TuskHiB mis cobax), mpyriii miarpymi TBapHH
BBOAMH Birabatpus 3 PND22 no PND35 1 Tperiii miarpyni —3 PND36
no PND49.

Hocmimxysani TBapuEM oOcHOBHOI TPYNH OTPHMYBAIH BOAY s
iH’ekuiit a6o iraGarpun 1€pe3 nepopaibHuii 30HA npoTarom 91 aug.
Trapunam ocuosroro mocaimxernus BIHOBIICHHS BBOIH/IN penapar
nonibHuM wHHOM npotsroM 91 mHs 3 NOAATBUIUM  O-THIKHEBUM
nepiogom Ge3 BBeneHHSs npenapary. [Ipomixkriii niarpyni I sBeoaumm
BOAY sl iHexiit abo Birabatpun nporsarom 14 guis (PND 22-35) 3
HACTYTHOI 14-neHHo0 nepepsoro BBeneHHs. IHuiiii NPOMDKHIH
niarpyni I1 BBoAnAN Boay Ans in’ekuiii aGo BirabarpuH, nouHHa0YH
3 TPOXH CTApIIOrO BiKY, mpoTsarom 14 guis (PND 36-49) 3 HacTynHOWO
14-pennoro nepepsoro.

3acrocysaHHs BiraGarpuny B 103ax Ha piBai 30 a6o 100 mr/kr/no6y
0OyJ10 NI0B’A3aHO 3 HE3HATHOK BAKYOMIZAIEO B TOIIOBHOMY MO3KY. Y
TBAPHH, AKlI OTPUMYBAIM Mpenapar nporaroM 14 nmmis 3 PND22,
CIOCTEpiranacs MiHiMaabHa a60 He3HAYHA BAKyO1i3auist B rimokammi,
rimotanamyci, Tamamyci, MO30uky Ta OmigiH xymi npm  go3i
100 mr/xr/no6y Ta miniManesa BaKyonisauis B Tanamyei, 6iaiii Kymi
Ta Mo30uky npu 30 mr/kr/noby. Y rteapunm, sxi OTPHMYBAIIH
100 mr/kr/no6y mporsrom 91 us 3 PND22, minimansaa 6o HEe3Ha4Ha
BAKYOII3aIlis CHOCTEpiramacs aume B rinokamrmi, rinoramamyci Ta
Tanamyci. YiTki o3Hake BigHOBIEHHS cnoctepiramics uepes 14 auis
NCPEPBH MIC/Hs BBENCHHA npenapaty 3 PND 22 no PND35 i Hepes
6 THXKHIB IIEPEPBH MIC/IsI BBEACHHS npenapary 3 PND22 o PND112.
Y tBapun, sixi orpumysamu 30 a6o 100 mr/kr/zeHs npotaroM 14 nuis
3 PND36, me cnocrepirazocs BAKYOJ3alil TONOBHOTO MO3KY,
OB A3aHOI 3 A0CTIKYBAHUM npenaparoM. Excnozumis AUCo.24 ron y
nia3Mi Kposi xommsamacs sig 54100 a0 96300 mreroa/ma IpH 1031
30 mr/kr/noGy Ta Bim 175000 o 346000 HI*roa/MI mpu  103i
100 mr/kr/mo6y.

2-mudicrese Qocaidicenns mokcuunocmi 3 GUIHAYECHHSIM dianazony
003 npu REPOPAILHOMY 3ACMOCYGaHHI Hecmamesospiium wypam

Hecraresospini mypn SD (sikom 4 AHI) Yepe3 nepopatbHM 30HI
OTPUMYBAIH BOAY Ui 1H €kuiii (konTpombHA rpyma) abo BiraGarpun

aoszoro 30, 50, 100, 300, 500 a6o 1000 MI/Kr/a00y 0xuH pa3 Ha noby
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npoTAroM 2 TwkHIB. Y mocaimkenni BUKODHCTOBYBANH Takok 10
CAMOK-MaTCpiB, 3 IOTOMCTBOM 3 4 CaMLiB i 4 caMOK y koxHOT,

Cmeprenbhi BHNAnKM, MO8’ 43aHi 3 npemaparom, CHoCTepirammes npu
7031 100 mr/kr/no6y i ume. [Tpu nozax 300, 500 i 1000 MI/Kr/no6y
BCIX TBAPHH yMepTeuaH 3 FYMaHHHX MIpKYBaHb Mixk 3 i 5 nHen
BBEJICHHA npenmapary. Y Hux CIIOCTEPITaocs: BiICYTHICTH MOIOKA B
WAYHKY, BTpaTa MacH Tiia abo BHPBKCHE 3MCHIICHHS IPUPOCTY MaCH
Tiaa Ta BincyTHicTs pyxoBoi aktusrocti. ITpu mosi 100 Mr/kr/noby
2/8 camuis i 2/8 camox Wypis Oymu 3naiigeni MepTBHMH a0o Hynu
minnani eBranasii va 5/6 news. He 3agikcosano saru6eni TBAapHH Hi y
KOHTPONbHIA rpymi, mi mpu nosax 30 j 50 mr/kr/no6y. Knimiumi
O3HAKH, MOB'S3aHI 3 mpemapatom, Y BIKHBIIMX TBApWH BKIIOYATH
BIICYTHICTh MOJIOKa B WAyHKY. 3HukeHa, a inopi i BiACyTHS pyxoBa
AKTHBHICTB TAKOK crocTepiranacs npu no3i 100 Mr/kr/zo6y y Beix
TBADHH MpOTATOM Tepiony BBemeHHs npemapatry ta mpu  mosi
50 Mr/kr/no6y (Tinsku sHGKeHHS PYX0BOI akTHBHOCTI) y 4/8 cammip i
5/8 camok. Minimansre a6o TIOMIDHE 3HIKEHRS CEPEARBOr0 NPHPOCTY
MacH Tima Oyno BigsmaucHo Y TBapuH 000X craredt mpu 30 i
50 mr/kr/no6y. IIpupict macu Tina nomitao 3MEHIHBCS Y TBApHH, SIKi
orpumysamn 100 mr/kr/mo6y. Makpockoniuaux smin, nos’ssamx iz
BBCACHHAM  npenapaty, He Busieneno. He CIOCTEPIranocs
MIKDOCKOMIYHAX 3MiH B TKAHHHAX O4YeH, AKI MOXHA BBAKATH
Gesnocepennso  moB’s3anmMK 3 BBCOCHHAM  JOCIIZMKYBAHOIO
fipenapary 30, 50 i 100 mr/kr/z06y. Minimansmi 3MIHHM sA€p y ciTkiBOi
(poscisni sapa B wapi oropenentopis i 36inburenns KITBKOCTI
ANONTO3HHUX TII y BHYTPIHBOMY ANCPHOMY Wapi) cnocTepiraaucs s
TKAHWHAX o4ei wypis o06ox cTarel, sxi oTpuMyBann 50
100 Mr/kr/n06y. Il 3mian Oynu nndysaamu Ta IBOCTOPOHHIMH |
Moriu Oyt noB’szami 3 TOPYIWEHHIM 260 3aTpuMKOI0 J03piBaHHs
CITKIBKM  BHACTIZOK 3aTpUMKA  pocTy Tima. 3a ymoB mamoro
AOCIKEHHA piBeHb 1030 30 MI/Kr/n06y BBaXaBes GamabKiM 1o
PIBHS 71031, 1110 He CHpHumHsE BHAMMAX nobiunmx edextis (NOAEL),
4-muncnese  docnioncenus MOKCUYHO20  6naugy wna oui npu
REPOPAILHOMY 88e0CHHT necmamesospiaum wypam SD (3 4-20 dus
nicaa Hapooicenns)

Hecraresospini mypu SD (sikom 4 gui na MOYMATKY JOC/TIIKEHH)
OTPUMYBATH “epe3 NepopambHuit 30H OxuH pa3 Ha 106y Boay mms
1n’ekuii (KoHTpOIBHA rpyna) 3 1 no 28 nms nepioay BBencHHA
(PND4-31) a6o Birabarpun 30 Mr/kr/aoby 32 1 mo 10 AHS, a MOTiM
Ao3o0 30, 50 a6o 100 MI/kr/no6y 3 11 go 28 aus Nepioay BBeACHHS
npenapary.

Bunazaku cMepri, nos’samof 3 TipenaparoM, criocrepiraancs mpu 30-
100 mr/kr/no6y, npu ubomy 3/9 camuis i 1/9 camka Oynu 3maiineni
MEpTBUMH Ha 23-29 1Hi BRemeHHs npenapary. Kminidai o3nakn,
NOB’si3aHi 3 PCapaToM,  TONOBHHM  YMHOM  BKIIOYAMK
TCHCPaTi30BaHY pUriqHicTh (ToniuHi cynomu), mro BiA3HAYANACs mpu

BCIX 103aX, MOYHHAYM 3 23 nHs BECICHHA, 3 3aJI)KHOK Bim 103M
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q9acToTOor (2/9 camuis i 1/9 camka npu 30-30 Mr/kr/no6y; 6/9 camuis |
4/9 camok mpu 30-50 Mr/kr/no6y; 8/9 camuis i 9/9 camok opu 30-
100 Mr/kr/no6y). Takox 3HmKeHHs PyxoBOi akTHBHOCTI Ta/abo
TPEMOp mepioanyHo BixsHauamn y 4/9 camuis i 4/9 camox mpu 30-
100 mr/kr/z06y. Cyzomu (knoHIMHOrO THIY) TakoxK cnocrepiranucs y
179 camus npu zosi 30-50 MI/kr/moby ta 1/9 camxu npu 30-
100 mr/xr/no6y. 3anexue sig nosu SHIDKCHHS CEPEAHBOTO NPHPOCTY
MacH Tina Gymo BiaznaweHo B ycix Tpynax, siki OTPUMYBAIH Ipenapar,
TIOPIBHAHO 3 KOHTpOIEM (-13 %,-22 %1-39 %y camuis; -16 %, -21 %
1-34% y camox npu Aoszysanni 30-30, 30-50 i 30-100 Mr/kr/noby
BIANIOBIAHO HANpHKiHi AOCHIKEHHST).

He Bnssneno 3min wmacu TOJOBHOIO MO3KY, AKI BBAOKATHCH
Gesnocepeanso moB’s3anmMy 3 npuiioMoM BiraGarpuny, opH Oyas-
SIKOMY PIBHI 1031 NOPIBHAHO 3 KOHTPOIEM.

Mikpockomiuni  3mimm, mokIHBO MOB’43aHi 3  mpemapatom,
croocTepiranucs B Tkanuuax 1 oxa 1/9 CaMusl, SIKHH OTpHMyBaB 103y
30-100 mr/kr/no6y. 1li 3miam moasraim s MIHIMATBHIi LEHTPAJIbHIH
Acrencpauii  citkisku. Heswauna 3mima, mo cnocrepiraiacs B
UCHTPANbHIi 30HI ciTkiBku 1 oka 1 CaMmus 3 rpynmd BHCOKOI 103u, €
CYMHIBHHM PE3yI5TaToM. 3a yMOB AaHOTO AOCTIUKCHHS PiBEHb F03H
30-30 mr/xr/no6y BBaxaBcs GauabKIg 2o NOAEL.

9-mucuese docniovcenns moxcuunocmi Y paszi noemopuux esedens
nepopansio (yepes 30mu0) HOBOHAPOONCEHUM UgYpPam

Merow ganoro nocnimxenns Oyno BusiBacHHS nOGiuHMX edexTin
BirabaTpuHy npm BBemeHHi OpOTATrOM 9 THKHIB HECTATEBO3PLIHM
wypam SD i nogansma ouinka YPAMCHHS TOTOBHOTO MO3ky. Copox
camuis Oymu posnogimeni ma 8§ TPyl no3yBaHHs (n = S5/rpyma).
Birabarpun (50 mr/kr) a6o ACiOHI30BAHY BOIY BBOMHITH MNEPOPATBHO
HCPC3 3081 04uH pa3 Ha 700y HACTYIHMM yrHOM: Ha PND 4-25 (rpynu
11 V), PND 446 (rpynm I1 i VI), PND 4-65 (rpymu 111 i VII) i PND
12-26 (rpynm IV i VIID).

CmeprHicTs, HCCOIPMATINBI KIIHIYHI 03HAKH, 3HIDKCHHS CepeaHnol
MacH Tiia, NPHPOCTY MacH TiTa, KIHNEBOT MacH Tima Ta wmacu
TOJI0BHOTO MO3KY, & TaKOXK 301TBIICHHS CepeaHbOTO CITIIBBITHOIICHHA
MacH MO3KY A0 KiHUCBOI macu Tima Oymu nos’ssani 3 BBeACHHNM
Birabatpuy 50 mr/xr/no6y Y BCIX HOTHpBOX iHTepBamax nepioxy
BBEIICHHA TIpenapary.

Hocnimskenns YABTPACTPYKTYDH  TOJOBHOIO MO3KY  BHSIBMIO
HASBHICTE BaKyosel, sKki MOYMHATHCE sk PO3PDHBH  MIETIHOBHX
obononok. Bouu PO3MIMPIOBAIACS 1 NMEPETBOPIOBAIHCS Y Benuki
BaKyomi, ski Oymm Ginbir momiTHHME HA MI3HIX CTaAisX BBCICHHS
npenapary. i sakyoni 6yim ocobmmeo BHPOKCHUMHM ¥ ILypiB, sKi
OTpuMyBaTn mpemapatr y PND 4-25 (rpyma I). Ilpn ssexensi
ipenapaty 8 PND 4-46 (rpyna II) ypaxkenns 36epiranucs B MO304KY
(ocobmmBo B syapax i npuermiit Gimiii pe4oBnHi) i 10BracToMy MO3KY,
X04a BaKyomisauis 6imoi peuoBuHu 3McHImysanaca. Y wypis, sxi
OTPUMYBAITH OCHIUKYBAHHH npenapar y PND 4-65 (rpyma III),
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30epiraaucst ypakeHHs ZOBracToro MoO3Ky Ta MO30YKA, 4 TAKO®K
CIIOCTEPIraocs 3aIydeHHs GiablI POCTPATbHUX 00nacTei, Takux K
CepeaHiH MO30K, Tamamyc i GazamsHi Bimmimm NEPEAHBOTO MO3KY.
Hlypm, sixi orpumysanu npemapat y PND 12-26 (rpyna 1V), mamu
BaKyom noai6Horo BHrisidy i posmomizy, aze Oymu pemo meHm
BUDKEHHMH, HIK Yy IOypiB, #AKAM BBCACHHS  TpENapary
posmounnanocs 3 PND 4. Bupaxkena peaxuis Gyma Briusom
JOCHIAKYBAHOTO NpPENapaTy Ha MieiHi3awiio.

lowykose  docridxcenns namonozii 201081020 MO3KY  npu
nepopaneHoMy eeedenni (wepes 301H0) Hecmamegospinum ugypam

Mera mocmimkeHHs: odiHMTH NOTeHUIHHMI HEHpOACreHepaTHBHMI
ebexr sirabarpusy npm BBexCHHI Hepe3  NepopanbHHE  30HI
HECTATCBO3PLIMM mypaM 3 4 1o 30 aus micas HAPOIKEHHSL,

Meroau: mectateBospimux mypie posmoaizmm Ha 12 rpyn. I'pynu
1-4 orpumyBami npenapar y Biui Bix 4 1o 7 auiB, rpymu 5-8 — y simi
Biz 7 10 14 nuis, a rpynu 9-12 orpumysamu npenapar y eiui Bia 14 no
30 aui. Jlosu y rpymax 2/6/10, 3/7/11 i 4/8/12 cranosumu 5, 15 a6o
50 mr/xr/noby sianosizmo. [pyma 1, 51 9 CIIYI'yBaaH KOHTPOJCM i
OTPUMYBAJIH TLIBKM HOCIH J1iKapebkoro 3acofy.

Pesynbrati Ta BHCHOBKM: BBEAGHHSA HUcpe3 30HA HECTaTEBO3PLINM
mrypam sikom Big 4 1o 7 auis, Bia 7 a0 14 auis abo sin 14 1o 30 nuis
sirabarpuny gosamm 5, 15 afo 50 mr/kr/ao6y acomirosamocs 3i
3MIHAMH B FOJIOBHOMY MO3KY MpH PiBHSX 103 15 ado 50 MI/Kr/n006y.
3minu Gynu BusBseHi nicas 2 BBEACHD Y TRAPHH GyaB-KOTO BIKY, sIKi
orpumyBamm 50 mr/kr/no6y, i micns 4 BBegens 15 Mr/kr/a06y y Bimi 7—
14 abo 14-30 amis. OchoBHOI o3HaKow Gyna BaKyosi3awis
HEHpONi/LI, HasBHA micasi 2 BBEACHB Y HAMMOTOAIINX TBapHH 1 y
TBapiH Bikom 14-30 awiB i micas 4 BBeeHs y TBAPHH Bikom 7—14 1HiB,
Y TBapum, ski oTpumysanu npenapar y Bini 3 4 1o 7 must a60 3 7 10
14 anst, Takox cnocrepiranucs HaGpsk OJIIrOACHAPOLMTIE micns 2
BBeneHs 50 mr/kr/noby ta micas 4 seemens 15 Mr/kr/ao6y 3 Biky
7 anie. Takox cnocTepiraTocs 3MCHUICHHS Mi€ETiHy nic/s 4 BBeacHb y
TBAPHH, AKI OTpuMyBam 50 mr/kr/noby y Bini 7—14 abo 14-30 JIHIB,
aGo micas 11 BBeneHs y TBapuH, sxi oTpuMyBamm 15 Mr/kr/noby v simi
14-30 anis.

3anexwi Bin Biky Bapiauii B moxamizauii ypakeHs ta XaPaKTEPHCTHKH
O3HAK CBIAYMIH, WO epekT Gy obMexennit mpomnecom Miesinizami i
He Oy:10 O3HaK ri1io3y abo aerenepaii Heiiponis. Binmosnewus 6ymno
OYEBHIHUM IiCIA BCIX TPHOX PEKUMIB JO3YBAHHS.

He Busisacno mos’s3auux 3 npenaparom 3min Y TOIOBHOMY MO3KY
WypiB, sKi oTpumyBanm 5 wMr/kr/mo6y 3a Gymp-sKol i3 CXeM
JO3yBaHHA.

6) MicuLeBa NEPEHOCHMICT

Ockinbkn  piraGarpun  npusmHaueHwit  mis IEPOPaNbHOTO
3aCTOCYBAHHS,  AOCHIKCHHA — MicueBOi  mepeHocumocti  He
TPOBOIH/THCS.

7) Z0DaTKOBI AOCTITAKCHHS
TOKCHYHOCTI:
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AHTUTEHHICTE (YTBOPEHHS aHTHTLN)

He 3actocosne.

IMYHOTOKCHYHICTS

He 3actocosne.

HOCTIKCHHS MEXAHI3MIB ii

Mexanizm gii BIrabarpuny nomsirac B mpurHiveHH AKTHBHOCTI
FAMK-rpancaminazn (AMK-T). Biznosizui nocymimkeHus OITHCaHI B
posaini «llepeuuna papmakoauramixay.

JKAPCHKA 3AMCHKHICTD

Hocaidncenns Gisuunor sarexcroemi na wyypax i cobarax

Y nocmimxenni ma lypax TeapuHH orpumyBanmu Bix 30 1o
300 Mr/kr/noby Birabatpuny nporsirom 6 ago 12 Micsuis. ¥ nepmomy
AOCTiKeHH] Ha coBakax BiraGaTpuH BBOIMIN 103010 300 Mr/kr/poGy
npotarom 12 mmkwis, a motiMm Biamins, Y APYTOMY OOCIIIKeHH] Ha
C00aKax TBAPHHH OTPHMyBa/H 50, 100 a6o 200 mr/kr/aens MPOTAromM
7 aBo 12 micsuis 1o npunmHeHns BBCICHHA TIpenapary.

Xowa nig vac BBeacHHS BirabaTpuHy wypaMm y Gism BHCOKHX J03ax
CTIOCTEPIranycs CyI0MH, micis NPUIAHHCHHS BBEACHHS MPEHApaTy He
CTOCTEPIranocs 03HaK CHHAPOMY BiIMiHu.

Y nepmomy pocmimkeHHi Ha coBaxax Y HAesAKHX TBapHH
criocTepiranacs BTpaTa MacH Tifa HACTLMBKH TSDKKa, Mo iX mignamm
eBTaHasil. [Hmux o3max CHHAPOMY BiAMIHM He crioctepiranocs. ITix
4ac APYroro AOCTIDKCHHS Ha cobakax 03HaK CHHAPOMY BIiIMiHH He
CHIOCTEPIranocs y sKOAHOT TBAPHHM.

TOKCHYHICTE MeTaboTiTiR

He 3actocosne.

TOKCHYHICTD TOMILIOK

He 3actocosne.

1HIIE

Hoemanne docrioncenns Helponamonozii na cobarax

Heiiponaronorito, mo sunnkae NPH NEPOPAIBHOMY 33aCTOCYBAHHI
siraGarpuny 300 MI/Kr/A00y, OLIHIOBATH TOCTIA0BHO B rpynax cobak
nopoau 6irnk nix yac BBexeHHs npenapary (Trkni 1-12) Ta nporsrom
BiJTHOBJICHHS TTIC/IST BBEACHHS (Twxi 1, 2, 4, 8, 12, 16). Beenenns
Mpenapaty COpHUMHAIO MIKpOBaKyomisaLito, AKy MoskHa Gyao
BIAMCIKYBATH  Bif dbory wepes 4 Tmxui micis BBCICHHS.
Mikposakyonizauis nocsria maitmmoro DiBHA TsKKOCTI Mik 8 i
12 Teokmsvu 1 Gyna 06opoTHO0O y Mexkax 16 TuxHiB mics BBE/ICHHSI
npenapary.

Enexmpodpizionociune  docaidocenns WooeHHo20  ggedenns
sieabampuny cobarxam

Mloaenne sBemenns 300 mr/xr BirabaTpuny mporsrom 12 TmkHis
CHPHYNHKUIO MymbTH(OKANBHME  iHTpaMieniHOBHI Habpsk, wmo
MPHU3BIB 10 MiKpockomiuHoi BaKyomi3auii,

Peectpanis  mosepxuesnx COMATO-CCHCOPHHX  BHKJIMKAHHX
norenuiazis (CCBII) IPOACMOHCTPYBAIA IMOCHIJOBHE 36iTbINCHHSN
JATCHTHOCTI LUEHTPAIBHOT nepeayi NpH BBEACHHI Birabarpuny.

Hani om0 cayxoBuX BHKIHKAHIX norennianis (CBIT) ue Bussmm
BIANOBIAHEX 3MiH aGo BiaMiHHOCTEH Mix rpymamu mperapary Ta
KOHTPOITIO.

3minm marentroeti CCBIT mosHicTio BIHOBH/IMCS uepes 12 TwkHis

BBEJICHHSI Nperiapary.
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Oyinka cnaraxoeux 30poGUX BUKIUKANUX homenyianie Y cobax, saxi
ompumyeanu eizabampun

3oposi NOTCHUIANH, BHKIHKAHI  CHATAXOM cBitma  (c3BII),
PEECTPYBATH /15 OLIHKH 30pOBOT byHKUii 4 cobak nopoau 6irne, axi
OTPHMYBAIH NEPOPATLHO Birabatpun 103010 300 Mmr/kr IPOTATOM
12 moxmis. ¢3BIT Busmaamm Y KoxHOI cobaku uwepes 12 Twkuis
BBCACHHA mpenapaty Ta uepes 2, 4, 6 ta 8 Tmxmuis BIHOBJICHHSI
Buxnukane BiraGaTpuHOM yrosinsrenms ¢3BI] BHHHUKAJIO y mikax 3
JTATCHTHICTIO > 75 Mc. BHCHOBOK IOAO BIAHOBICHHS pobusca ua
OCHOBI DI3KOro 36imburenns JIATEHTHOCTI mikis ¢3BIT y cobak, sxi
OTPUMYBAJIH MPENapar y nepion BiAHOBICHHS,

Hozdoeoncne docrioncenns 3IBIT i CCBI y cobax, sixi ompuMyeanu
eieabampun wodenno

3acrocyBanns BiraGarpuny 103010 300 MI/kr/ao6y acomitosanocs si
SHAYHUMH  3MIHAMH  npoBimHOCTI y HHC, mo npossnsmocs
ynositbHeHHAM nentpansaux CCBII § 3BIT. Cobaku nponosxysamm
OTPUMYBATH BirabaTpus 10 6 TXHIB mics MOYaTKOBOrO TNpOSBY
AUChYHKUIT BHKIMKAHUX noreruianis. Hasite 3a uux oGcrasmm
HOKA3HUKH  BHKIHKAHUX [OTCHINAIiB HOPMAMI3yBanucs  micis
MPUIHHEHHS BBCAEHHS Npenapary.

MPT ex vivo ma 2icmonamonociyna OYiHKA BUHUKHEHHS ma
6i0HOGEHIS Inmpamieninosozo Haopsaky, CHPUYUHEHO20
sleabampunom

Ouinky meiipomatosorii, MOB’13aHOT 3  TpuBamuM BBEICHHIM
Birabatpuny cobakam, NPOBOAMIH 32 NOMOMOrow sxicuoi MPT ex
ViVO Ta KiTBKICHOTO ricTomoriuroro BU3HAYEHHS MIKPOBaKyoi3auii B
rinoranamyei, TATAMYCl Ta KOJOHAX CKICHIHHS Mo3ky. ColGaku
nmopomu  Girne Gymm  posmogineni ma 18 Tpyn 1 otpumyBamn
nepopansHo Birabatpus nosoro 300 Mr/kr/noBy abo nuiane6o. Teapun
YMCPTBLLIM Ta OGCTeXyBanH 3 iHTepBATaMH B THXICHD TIPOTArOM
12 TxHiB BBeIEHHS npenapary Ta 4epes 1, 2, 4, 6, 12, 16 Tuxuis
iCyIA HOro NpUITHHEeHH S, Birabarpun cnpuunnus MIKPOBAKYOTizaLito
y cobak, mo Gymo NPOAEMOHCTPOBAHO ricToMorivHuMH ta MPT-
smimamu. LI 3minm, AMOBipHO, Oymu moB’s3ami 3 BBCIEHHAM
Hpenapary i perpecysastu mic/s BigMinm npenapary.

13-muscnese  docriomcenns MOKCUMHOCIME w000  oueii  npu
nepopansiomy eeedenni wypam, 3 npomixcnoro aymoncicio uepes
4 musncri ma 4-muxcresum hepiodom eidnoenenns

Wlypu SD (sixom Bin 6 g0 7 TIDKHIB) OTPHMYBaTH BOAY I I8 €Ki
(xoHTpONBHA Tpyma) abo Birabarpus xo30r0 100 a6o 300 Mr/kr/no6y
dCPe3 TCpPopanbHME 30HA OJMH pa3 Ha noby mpotsrom 4 abo
13 Tixnis. llypis posmoginnmm ua 3 TPynH: KOHTPOIbHA, 103yBaHHS
100 mr/kr/noby Ta nosysamms 300 mr/xr/no6y.  Koxny rpyny
AOAATKOBO po3zimiiu Ha 3 minrpynm. Llypis 3 niarpynu | mignanm
eBTanasii ta ayroncii micis 4 THKHIB BBCICHHS npenapary. [ypu 3
niarpyns 2 Oynm migmani esramasii Ta ayroncii Hanpukiam 13-
TIXKHCBOTO TEpIOAY BBENCHHA mpemapary. Wlypu 3 migrpynu 3
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CIYTYBATH 715 CTIOCTEPEKEHHSA 33 BiAHOBICHHAM, 1 1X TATPAMYBATH
03 BBeIEHHS Npenapaty nmporsirom 4 TEGKHIB Ticis 3aBepiueHHs 13
TWKHIB IIePi0Ojy BBEICHHSL,

[lepopanshe BBEmEHHS Birafarpuny mypam SD nporsrom 4 aGo
13 Troxnis nosoro 100 a6o 300 MI/Kr/ 106y 3 NOAABUIMM 4-THIKHEBUM
NepioaOM  BiAHOBJICHHS CIpOBOKYBaO mnpu 060X piBHAX 103
0(hTaTEMOCKONIMHI 3MiHH CITKIBKH i3 321€KHOI0 BiJI 1031 9acToTO0 TA
TaKKiCTI0. KiHi4HO ne mposBismocs mocmeHmsm NIOMIHCCUEHIT
Ta/abo OnimicTio CiTKiBKH Ta MeHmIOR MIPOX0 — 3rHHAMH CYIHH.
Minimanshi 3miau XAPAKTCPU3YBATHCS HAABHICTIO sAEP 30BHIHBOIO
IICPHOTO Wapy y wapi goropeuentopis, a Gimbin TsHRKI YParKCHHA —
JIOKAIBHO TIOLWIMPEHOO BTPATOK (hOTOpeenTopiB Ta Ae30pradisatiero
30BHILIHIX SAEPHHX mapis.

Ogransmockoniuni Ta ricromaromoriusi 3sminm citkisgmn 3bepiranucs
10 KiHOA 4-TIDKHEBOTO mepiofy BianosmeHus. He BHSBIICHO JOKA3iB
Oyap-skux nop’s3anHux i3 NpenaparoM 3MiH piBHiB TaypuHy Ta
TIMOTaypUHY B KPOBi Ta B newiHmi Ta PIBHIB OPHITHHY B KPOBL.

-Micayne noutykose docaidocenns (opmansmonoziyni ethexmu) na
wypax, sxux nidoasaru abo ne niddasaiu GRIUBY HAOMIPHO20 caimaa

Hlypam Long Evans (mirmentosani) Ta Wistar (amp6inocn) (Bikom
2 micsi Ha mowatky AOCHIAKCHHS) JABAIH TIHTHY Boay OGe3
npenapaty (KOHTpoibHa rpyma) aGo MHTHY BOAY, WI0 MICTHIA
BIrabaTpuH y KOHLEHTPAWisAX, MmO BiZMOBiIATH A060Bii  mo3i
300 mr/kr, nporsaroM npuGmmsso 3 micsanis (12 tuxuis). Teapuuu
Oy posmoxineni na 8 rpym. 4 TPYNH («OTMpoMiHeHi cBiTIOMY, mo
CKIAAMICA 3 KOHTPOMIO Ta WIYpiB, fAKi OTPHMATM Tpenapar, 06ox
BH/IB) NiZMaBaNHCA BILUTHBY HAAMIPHOTO OCBiTICHHS (npuGIH3HO
500 aroxc) mporsarom 7 mmiB (24 romuuu Ha A00y), nmogunaun 3
Iepuoro jaHsi mpuiioMy mnpemapary, a noTim YIPHMYBAIHCS B
CTAHAAPTHHX yMmOBaxX nporsiroM |1 mkmie. 4 inmi noniGai Tpynu
(«HeompomineHi CBiTIOM») yTpHMyBamHCH B CTAHAAPTHHX YMOBax
(I12romnn ocsitnenns npubamsmo 25 moxe/12 FOAMH TEMPSIBH)
npoTarom |2-THKHEBOTO mepiony BBeacHHs npenapary. Hanpukinmi
NCpiOAy BBEACHHs Npenapary TBAPHH MAAABATH CBTaHa3ii, Gpamm
3Pa3sku TKAHUH OuCH 1 30Mpasu KpPOB 1S BH3HAYCHHS PiBHS
BirabaTpuHy B nasmi kposi.

Ilicna mepopansHOro BBeNCHHS 3 MHTHO0 BOZOIO BirabaTpuHy 103010
300 mr/kr/no6y 2-micsamum mypam Wistar i Long Evans, ski
migmasamica abo He miggaBammcs BILIMBY HaAMIPHOrO CBiTia,
NOB’S3aHI 3 NpenapaToM 3MiHM ouedl mOAsTasm y NOMITHOMY
MiABUINGHHI  CcepemHboi koHueHTpauii TAMK y cirkismi Ta
cKonoaibHoOMy Tini y Beix rpymax, ski OTPHMYBAIH TIPENapar, mo
ysromxyerscst 3 TAMK-mimernunon niero npenapary, sika, OAHaK,
fyna HIDKYO0H y ONPOMIHEHHX CBITIOM wypis Wistar. Hagmipae
OCBITIICHHS TPH3BOIHIO 0 ACTCHEPATHBHMX 3MiH CIiTKIBKHM, mo
XaPAKTEPU3YBAIIMNCA BTPATOK (DOTOPeUenTopiB i 30BHimHix SACPHUX
WWAPIB y IIYPiB-ab6iHOCIB | HE3HAYHHM 3HUGKEHHSIM KOHLECHTpALii
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Ginbmocti amiHokHcTOT Y mypiB-ams6iHOCiB i mirmMenToBaHmx mypiB,
110, HMOBIpHO, Bio6pakae 3HHXKCHY aKTHBHICTE CITKIBKH.

6-muscnese docridncenus nepopanerozo 3acmocyeanns wypam — dis
MAYPURy na moxkcuunicms 1odo cimrisxu, inoykosany gizabampunom
i eneom ceimna

Meroro nocmimxenns 6yno mocnmizutu ma mypax LE, gu moxe
3an00irTH BBeACHHS TaypHUHY MOLIKODKCHHIO CITKIBKH B pe3ysTari 6-
THKHEBOrO MEPOPANBHOTO 3aCTOCYBAHHS BiraGarpuny. Bira6arpun
BBOIH/M Yy 1BOX nosax (301 150 Mr/kr/noGy) TeapuHam, sxi a6o Oynu
“HAaBAHTAXKCHI» TAYPUHOM ucpe3 MHTHY BOay, ab0 He OTpuUMyBasu
CK30ICHHOTO TaypuHY.
Wonenne sregenus BirabaTpuHy nporsrom 6 Tmimin wypam LE
Aosamu 30 i 150 MI/KI/n06y CHOpPHUHHSIO Hesmaume SHHIKEHHS
CEPEAHBOrO MPHPOCTY MacH Tina mpu 06ox PIBHAX 03 i HE3aIekKHO
BiJ 30BHIIHIX yMOB (BHCOKa IHTEHCHBHICTD OCBIiTIeHHS Ta Miapia3)
abo HasBHOCTI Taypuny. Kpinm Toro, npu srmomy piBHi 103 150 mr/xr
CrocTepiranacs MiHiMATbHA BTPATa MACH TLTA HA MOYATKY BBEACHHS
npenapatry. 3a yMOB IOCIOiMKCHHS FICTONIONIYHI 3MiHM CiTKiBKH
crocTepiramucs gepes | twkaeHs sBencHES npenapary, i 3anexHe Big
Hacy NpPOrpecyBaHHA TIKKOCTI WITKO BHABILTOCH Ha 21 i 42-43 JIeHB
Y TBapuH, ski orpumysamu 30 ao 150 Mr/kr/noby BiraGarpuny Ta
M IABATHCS BIITHBY CBIT/IA BHCOKOT IHTEHCHBHOCTI, TOCHIEHOTO npu
miapiasi. Ognogacue 3aCTOCYBAaHHSA TAYPUHY HE 3anm06irazo mossi mux
edexris.

3a BiacyTHOCTI mii cBiTHA BHCOKOI IHTEHCHBHOCTI, 4 32 HAABHOCTI
THLIE MiZpia3y y TBApuUH, ki OTpuUMyBanu Birabarpun 150 Mr/kr/noGy
3 OMHO1ACHHUM BBCACHHAM TaypuHy abo Ges HBOTO, HE BHABISLIH Oy/p-
AKHX  NOWKOMDKCHb CITKIBKM Mg wac MIKPOCKOTIYHOI a0
(ynxuionaneHol onisky 3a KomoMoroo eackrpoperunorpadii (EPT).

DOyukuionansui aming cniocrepiranucs npu EPT ua 42 nens Y BCIX
Tpynax, siki oTpuMmysanu sirabarpun 30 aGo 150 Mr/kr/moGy pasowm 3
BIUIHBOM CBIT;1a BHCOKOT IHTEHCHBHOCTI, MOCHICHOrO MiIpia3om, Ta 3
nobasKkoi0 Taypuny abo 6e3 Takoi. Taxum wmHOM, B yMOBax mamoro
ROCHILKEHHA npodiakTHYHOT Tii TaAYPHHY HE BHABICHO.
Bizabampun  ma enanmiomepu:  13-muncreee ROpiGHsIbHE
docaidicenns moxcuunol dif na 20106nuii MOZ0K wypie

Meroro manoro mocmimkenns Oy710 mopiBHATH TOKCHYHMIT BILTHE
BiraGarpuny ta CHAHTIOMEPIB HA NICBHI TiTAHKH roI0BHOrO MO3KY MpH
NCPOPATEHOMY BBEACHHI IypaM npotarom 13 twskwis, 5 TPYT CaMIliB
i camok mypis SD OTPHMYBAIH AHCTH/IBOBAHY BOJY (KOHTPOIB),
aKTUBHMII cHaHTiomep 150 MI/kr/a00y, HeakTHBHuI CHaHTIOMEp
150 mr/kr/zoby, Birabatpun  (pamemar) 300 mr/kr/goby  Ta
BirabaTpus + nipugokcuu (300 mr/kr/no6y + 10 MI/Kr/n00y).

Yei TBapHHUM BwKMIH, ame y rpymax 2, 4 Ta 5 cnocrepiranucs
BHNANIHHA IIEpCTi, Xoma mo THILy «CTENAXK» Ta TOHIYHI CyZoMH.
TBapuun 3 rpynm 6ynu noniGuumu A0 KOHTpOsBHOL [Ipupicr macu

Tina y rpynax 2, 4 ta 5 sMeHmuBCs (Ha 25-31 % y camuis Ta Ha 8
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16 % y camox nopisusHo 3 kouTpONeM Ha 13 THKHI). AGComoTHa Maca
TOI0BHOTO MO3KY ACIO 3MCHIMIACH B rpynax 2, 4 1 5. Jlani aytomncii
Ta riCTONATONOTI9HOrO NOCITIIKCHHS Y rpyni 3 Gynu noxgibHuMH 10
Aarux y rpyni 1. ¥V rpymax 2, 4 i 5 BHABIAIH TiCTONOTIYHI 03HAKHM
BAKYOMII3aLlii B Pi3HUX YaCTHHAX MO3KY T4 PETHHONATIIO.

Taxum unHOM, HeakTHBHMmI CHAHTIOMEP HE NPOSBIAE TOKCHYHOCTI
npu 103i 150 mr/kr/zoby, ane immi AOCTIMKYBAH] NpEnapaTy, mio
MICTHIM aKTHBHHIl ~cHaHTiOMEp, NPOACMOHCTPYBaAH  nOAIOHY
TOKCHYHICTb.

Hopiguansni 3-micauni docriowcenns moxcuynocmi S-gopru ma
payemiunozo eizabampuny npu REPOPATLHOMY 3ACMOCYEAHMI

i nocaimkenns Gyam mposencHi, mo6 BH3HAYUTH, UH TIPOABISE
TOKCHUHICTD (hapMaKoIOTiTHO aAKTHBHHI S-cHanTiOMEp.

lypam SD 3 xopmom BBOAMIH BiraGaTpun (panemiuny cymim RS)
mozamu 0, 50, 100 aGo 300 mr/kr/mo6y mporsrom 3 Micsuis. s
NOPIBHSHHS NOAIOHMM YMHOM BBOIMAN S-enanTiomep gosamu 0, 25,
50, 150 a6o 300 mr/kr/a06y.

Hocnimkenas nokasato, mo Tokcuumi eextn  BiraGarpuny
3yMOBJICH] () apMaKOIOriIHO AKTHBHUM S-CHAHTIOMCPOM, OCKLIBKH
BIH YMHHTH Ti cami edexTn, wo i cymim RS, are Y MEHIIHUX 033X,

Bnaue nipudoxcuny 2idpoxiopudy na moxcuunicne sicabampuny y
ypie

3aranom 60 cammis i 60 camox mypis SD OpOTAroM 4 MicsLiB
OTpHMYBalil MNPENAapaTH 3 KOPMOM HACTYIHHM YHMHOM: rpyma |
(kouTpoms), rpyna 2 (300 mr/kr/noGy MIPHAOKCHHY TiApoXaopuy),
rpyna 3 (100 mr/kr/zo6y sirabatpumay Ta 100 Mr/Kr/noby
MIPHAOKCHHY TiAPOXIOpHAY), rpyma 4 (300 Mr/kr/nody BiraGarpuny
ta 300 mr/kr/noby  mipuaokcuny riipoxmopuay), rpyma S5
(100 mr/xr/noby  siraGatpuny), rpyma 6 (300 mr/kr/noby
sirabarpuny).

3acrocysanns BiraGaTpuny npmsBeno o0 NOMIPHOTO 3MEHIICHHS
NPUPOCTY MACH Tila TAa CHOKHBAHHS KOPMY T4 HO HC3HAYHOIO
iHTpamieniHoBOro HabpsKy (Bakyomizawii roIOBHOrO MO3KY) TIPH 1031
100 Mr/kr/no6y Ta BHPaKEHOro 3MEHIIGHHS TIPHPOCTY Macu Tina,
CNIOKMBAHHS 1Ki, CyZoM Ta IHTpaMiemiHOBOro HaOpsiky npu a03i
300 mr/xr/zo6y. [omasasHs mo pauiony pisHOi  KijbKOCTI
MPHIOKCHHY TIAPOXJOPHAY HE MO MOMITHOTO BILIUBY Ha Oyab-
AKMH 13 uux pesyneratis. Ha aeremepauiio cirkisku, AKY TaKOM
BUAB/AIH B JOCTIKCHHI (3 HH3BKOIO 4acTOTOI), 3aCTOCYBAHHA
NIPHAOKCHHY TiZpoxmiopuay He BrmaHy10. CaM 1o cobi HIPHIOKCHH
HE CIPHYHHSB 3MiH FOJOBHOTO MO3KY 200 CITKiBKH.

5. BucHosxu mozno poxmiaiuroro
BHUBYE¢HHA

Hns Birabatpuny HasBHa KOMIUTEKCHA indpopmauis  mono
AOKJIIHIYHHX JaHUX.

Y ¢apmakonoriunnx aocnimkennsix Gymo [POACMOHCTPOBAHO, 11O
Birabarpun HeoGOPOTHO MpurHitye akrieHicTE TAMK-T, MiABHIIYE
pisens FTAMK y ronosuomy Mosky ta NPUTHITye HANAZH y Pi3HUX

MOZC/IIX €MIENcii, BKIYaoun Moaeni Ha HECTATEBO3PLIHX 1ypax.
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llomo dapmakonoriunoi 6Gesnexn, BBakAETHCH, 1m0 nporec
NPUTHIYCHHS € PE3YABTATOM ITiABHLICHHS konnentpanii TAMK B
FOJOBHOMY MO3KY.

Ockimbkn  sirabatpusm €  pauematoM, 60  AOCTIIKEHO
apmaxonoriuny akruBHicTs R-emamtiomepy Ta S-enanTiomepy.
1 Mmone/nt panemary Ta 0,5 MmO/ S-hOpMH 3HIDKYBATH AKTHBHICTD
FAMK-T 3a oamaxosmii mepiox uacy. R-tbopma Bussuna cnabxuii
iHribyroumit edexr. Byno 3pobaeso BucrHoBOK, mo S-enanTiomep €
AKTHBHHM KOMIIOHCHTOM PaueMiuHOT CyMilmi.

Iicns  nepopanbHOro  3acTocyBaHHS BIrabaTpuH mBHIKO Ta
TNOBHICTIO BCMOKTYBABCA y LIYPIB i coBak, a y masm cIocTepiramocs
HENOBHE Ta 3AJICKHE BiJ 103H BCMOKTYBAHHS, 3HIDKEHA LIBHAKICTH
BCMOKTYBAHHSA MPH BHCOKHX 103aX. Y MAaBN tmax (1-3 romunn) npu
BBE/ICHHI OJHOPA30BOI 103K BiraGaTpumy nepopaneHO OYB JOBLIMM,
HDK y IyPiB i coBak, a Cmax BUABIANACS HIKTOTO, HIK y LLPiB | coBak.
Y mypis i cobax Giof0cTynHICTE MEPOPANBEHO BBEACHOrO BirabaTpuny
craHoBuna wmaibke 100 %. Excmosuuiz (AUC) 36impmysanacs
MPOMOPIIHHO 1031, Y AOCHIAKECHHAX TOKCHIHOCTI Y Pa3i MOBTOPHHUX
BBC/ICHb HA LIYPAax 1 MaBMaxX HC BHSBICHO PIi3HHMI B CKCHO3MINT 260
KOHUEHTPALIL B TTa3Mi KPOBI 33 CTATEBOIO 03HAKOKO.

Y mocmimKeHHsX TOKCHYHOCTI ¥ pa3i OZHOPa30BOro BBEICHHS HA
MHIUAX i Iypax MPOAEMOHCTPOBAHO, IO AETpecis Oyna OCHOBHOIO
T0B A3aHOK0 3 MPENapaToM KIHIYHOK 03HAKOI.

Hani KocaimKeHD TOKCHYHOCTI Y pa3i NOBTOPHMX BBEICHDL CBiuaTh,
IO TIPH 3aCTOCYBAHHI TBAPHHAM BirabaTpuH € HEHPOTOKCHYHUM IS
AOPOCIHX, a TAKOXK Mi 9ac Hpe- i MOCTHATATIBHOTO PO3BUTKY. Y
AOPOCIUX TBAPHUH (MuImi, mypu, cobaku i HCOQHO3HAYHO — MAaBIIH)
Oymu  BUABIEHI  YpaXEHHA  rOJOBHOIO MO3KYy,  Ha3BaHi
inTpamieninopum HaGpsakom. Ili  ypaxeuus XapaKTCPU3YBaJIUCs
MiKpOBaKyo/ismMu B Gliiif peuosuni i cnocTepiramucs 4epes = 3 micsi
BBEACHHA npenapary. [licis siaMinu npenapaty MikpoBakyoisawis B
MO3KYy 3HHKA/IA. Y TBAPHH HC CHOCTEPIrasocs YiTKHX MOBEAIHKOBHX
KOPEISALIii,

Herenepauis ciTkiBKH, CpHuMHEHA BiraGaTpHHOM, crniocrepiranacs y
MHLICH-anb0IHOCIB Ta IMYPIB, 1€ HE Y MIrMCHTOBAHUX mypis, cobak
abo MaBM. Y 10CTiIKEHHAX TOKCHYHOCTI MIOTO OpraHis 30py y pasi
NOBTOPHAX  MEPOPATEHHX BBEAEGHb HAa IIYpAax CroOCTEpiraan
AeTCHEePaLio CITKiBKH mpu 1031 > 100 mr/kr/106y i3 3aacKkHuMH Bix
AO3M  9ACTOTOK Ta TMKKICTIO. VY  3-MicAYHOMY IOCITiKEHHI
TOKCHYHOTO BILTHBY HA O4i IIPH NEPOPATLHOMY BBCACHHI, ¥ SKOMY
MOPIBHIOBAN NIYPIB, SKUX MiATaBanM BILIMBY CBIT/IA i HE MiAAABAIH
BILIHBY CBITJIA, IPOACMOHCTPOBAHO, TII0 ONPOMIHEHHS CBITJI0M MOKE
Gpatu yuacTs y pO3BHTKY AereHepanii CiTKiBKH.

He Bussreno renorokemarocTi Birabatpuny sk y Tectax in Vitro, Tak
iin vivo.

JlOBrOCTPOKOBI  JOCIHIKCHHSI KAHHEPOrCHHOCTI HE  BHSBHIIM
KaHIEPOr¢HHOr0 NMOTeHUiany BiraGarpuny.
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BiraGatpnn He BrmMBaB  Ha  (epTMABHICTE camuis 260
penpoayktuBHy (Qynkuito wmypis. Y gocmimkenusx npe- Ta
NOCTHATAILHOrO PO3BUTKY Ta MATCPUMHCHKHMX (yHKUiit Ha mypax He
cnoc*remraﬂoc;l BIJIMBY Ha [l)epTHJIleCTB CaMoK. Y TepaToNorigHmx
AOCHIKCHHSX HA KPOMAX 1 IIypax 4acrota Baj poanm;{y Oyna
HU3BKOI0, TOMY BOHM BBAXKATHCS BHITAAKOBHMH TA HE OB SI3aHUMH 3
BBCACHHAIM mpenapary. BiraGarpun He uMHNHB NOMITHOrO BNIMBY Ha
NOCTHATATBHMI PO3BUTOK NMOTOMCTBA, SIKE [TiAAABAIOCA Ail npenapary
BHYTleIHbOYTpDﬁHO T4 B MEPIOM BHTOAOBYBAHHS [0 BiUTyYEHHS.

Y noCmimKeHHSX, M0 NOPIBHIOBATH TOKCHYHICTE sirabaTpuny Ta
CHAHTIOMEPIB, IPOAEMOHCTPOBAHO, IO TOKCHYHI eheKTH BiraGaTpuny
3yMOBIICH] d)apmarconormﬂo AKTHBHMM S-€HaHTIOMEPOM, OCKiIbKH
BiH COPHYMHSB Ti cami edexty, mo i pauemiusa cymim, are npu
HHKYHX J03aX.

Taxnm  umrOM, gokdiHiuHI JaHi  cBiguaTh npo ©Oe3meyHicTs
BirabaTpuHy NpM 3aCTOCYBAHHI B AiaNa30Hi TCPANEBTHYHUX 103,

Bnacuuk peecrpauiiinoro nocsigucHus (3asaBHIK)




