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Non-Clinical Trial Reports

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

SABRIL®, 500 mg, granules for oral solution in sachets

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

I e

=

no If not, substantiate

2. Pharmacology:

1) primary pharmacodynamics

GABA-T inhibitory effect

The inhibitory effect of vigabatrin on GABA aminotransferase (GABA-
T) in vifro was compared with the cffects of other amino acid amino-
transferases (AST and ALT), ornithine amino-transferase (OAT) and
GABA -producing enzyme on glutamate decarboxylase (GAD). GABA-
T, AST, ALT and GAD were partially purified 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 activitics 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 ornithine. 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 intraperitoncal administration of 1500 mgkg 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 mgkg 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; L.0 pmol/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 pumol/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 (1 pmol/L) for 5 minutes,
[U-14C]-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 genctically sound-sensitive DBA/2 mice. DBA/2 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




000004

biochemical test. Vigabatrin was administered intraperitoneally once, 3
times every 24 hours or 3 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% cffective dose) for seizure 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, scizures were almost
completely suppressed 4 hours after administration, and 56 % was
suppressed cven 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-o0ld 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 seizures, 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 seizures 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




000005

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 seizure 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 vive study, Swiss albino mice
(n = S/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, 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 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 mg/kg 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 235, 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 EDs¢ of]
221 mg/kg and 85 mg/kg, 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-week 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 were
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 autonomic 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 vigabatrin 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 subcutancously administered 1 to 60 hours later,
and the tail-raising reaction was evaluated after 15 minutes. Furthermore,
to cvaluate 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 Irwin 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/kg:
lacrimation and hypersalivation in 3/5 cases. At 2000 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.

Lifects 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 °C and 3.3 .
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 5 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 vitro 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 (35 +
2°C). Vigabatrin at concentrations up to approximately 250 pug/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 + 0.4%
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 cvaluated at
nominal concentrations ranging from 10 to 300 pg/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 evaluated for cardiovascular effects following
intravenous administration (3-30 mg/kg) 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 ¢lectrocardiographic 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 effect 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 (1 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 S5-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%
I 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
euthanasia 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-week-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 (Na+, 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 each 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 electrolyte concentration in rats

6-week-old male SD rats (n = 8-10/group) were orally administered
saline (medium) or vigabatrin 250, 500 and 1000 mg/kg. 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/l 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
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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 $-92-0036-D.

2) absorption

When "C-vigabatrin was orally administered to rats at 300 mg/kg, the
plasma concentrations of both total radioactivity and unchanged drug
reached the maximum (Cimax) 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 Cmax (88 to 123 pg/ml) after 0.25 to 1 hour.
When 300 mg/kg was orally administered, the unchanged drug reached
Cunax (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 Cumax (8-27 pg/ml).
When 300 mg/kg was orally administered, the unchanged drug reached
Crmax (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 '“C-vigabatrin 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 AUCj. 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 Cynax was lower than that of the
other two animal species examined. In the test using monkey, AUCo-24nr
value for single oral administration of vigabatrin at doses of 50 and

(1260 mg/kg was estimated to be 54.6 + 14.5 and 203 + 66 pgeh/mL,

respectively, and the AUCo-24 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 Cmax 1 hour
after administration,

The tissue with the highest radioactivity concentration was the stomach
(15 minutes after administration: 1022 ng 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 eq/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 at a single
dose of 60 mg/kg, and the radioactivity concentrations in plasma, skin
and eyes were measured. The AUCo-» and terminal elimination half-life
ti2. 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 tissucs.

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. Steady-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. Cimax 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 wurinary 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 identified 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 excreted in the feces in the first 24 hours after 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,
cthylmorphine 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 mg/kg/day), ethylmorphine N-
demethylation activity and aniline hydroxylation activity were reduced to
64.0% and 71.9% of control values, respectively. In the experiment II, 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 III, 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 mg/kg/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. Cmax
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. LDsps 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 doses
= 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 LDsg 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 seen in 2/10 mice at
3000 mg/kg group and in 1/10 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 LDsg 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 rats

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 2200 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 euthanatized and
necropsied at the end of the treatment period. Brain and cyes 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 mg/kg/day was considered to be the highest dose
suitable for (sub)chronic administration.
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Subacute toxicity study in rats

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 decreased body weight gain,
convulsions, increase in fasting blood glucose, and vacuolation of the
white matter of the cerebellum occurred in rats given doses off
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 examination. 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 MICToscopy.

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.

-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.
After 1 year of treatment there did not appear to be any progression of]
vacuolation in dogs receiving 100 or 200 mg/kg/day. Two dogs receiving
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 vigabatrin 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 significantly 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.

3) Genotoxicity:

in vitro

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 pg/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 cffect of vigabatrin was therefore
observed.

Chromosome aberration test using mammalian cells

The chromosomal aberration test using rat lymphocytes showed no
increase in the number of cells with chromosomal structural abnormalities
cven 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 test using yeast

No increase in the frequency of gene conversion was observed even with
treatment of 5000 pug/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 mutation 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.

in vivo (including additional
assessment on toxicokinetics)

Vigabatrin was evaluated in the mouse bone marrow micronucleus test.
Vigabatrin was administered to mice by single oral gavage at dose levels
of 0 (negative control), 170, 540 and 1700 mg/kg. In addition, a positive
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 vi gabatrin
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

ladditional studies

5) Reproductive and developmental
toxicity:

effects on fertility and early
embryonic 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 vigabatrin
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 cach. 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
trecatment period. Developmental and behavioral tests of F1 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 juvenile (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 [ 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 IT 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 week 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 AUCg.4n 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 cuthanized 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 directly 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 cyes of rats treated at 50 and
100 mg/kg/day in both sexes. These changes were diffuse and bilateral
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
ipostnatal day 4)

Sprague Dawley (SD) juvenile rats (4-day old at treatment initiation)
received once daily by oral gavage injection-quality water (control group)
from dosing Day | 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 | 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 1 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 Toxicity 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 cight dosage groups (n=
5/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 II and VI), 4 through
65 (Groups III 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
cvolved into large vacuoles which were more prominent in later stages of]
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|14 to 30 of age. Groups 2/6/10, 3/7/11 and 4/8/12 were dosed with 5, 15

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
II), 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 I1I),
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 IV) 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

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 Days 4 to 7, 7 to 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:

Not applicable.

@ti genicity (antibody response)

L .
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IiEmunotoxicity

| .

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.

ltoxicity 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
delincated 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 wecks 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 intramyelinic edema

Evaluation of neuropathology associated with long-term trcatment 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 MRI 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-week 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
compound-related changes in taurine and hypotaurine blood and liver
levels and in ornithine blood levels.
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3-month oral exploratory study (ocular effects) in rais exposed or not (o
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 cxcessive 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-weck 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 cither 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: 13-week comparative brain toxicity study
in rats

The objective of this study was to compare the toxicity of vigabatrin and
enantiomers 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 enantiomer was not toxic at 150 mg/kg/day but the
other test articles containing the active enantiomer 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 cnantiomer 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 HCI), Group 3 (100 mg/kg/day vigabatrin and 100 mg/kg/day
pyridoxine HCI), 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 wei ght
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-
cnantiomer 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 tumax (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 albino 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 mgkg/day or more with a dose-related incidence and
severity. A 3-month oral ocular toxicity study comparing rats exposed and
not exposed to light suggested that light irradiation may be involved in
the development of retinal degeneration.

Vigabatrin was not genotoxic both in vitro 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 exposed the drug in utero and during
lactation period to weaning,

The studies comparing the toxicity of vigabatrin and cnantiomers,
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-rangg.

Applicant (Marketing
Authorization Holder)
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3BIT

Npo AOKJIiHITHI JOC/HIKEHHS

1. Ha3ssa mixapcrxoro 3aco0y (3a
HAABHOCTI - HOMEp peecTpauiitHoro
MOCBIAYEHHS):

CABPWI®, rpanynu st opaasHOro posuuty no 500 mr

1) Tun aikapeskoro 3acoby, 3a SKUM
poBoguaaca abo TUIaHyeThCH
peectpauis

Jlikapcpkuii 3aci® 3a MOBHHM 10ChE (ABTOHOMHE JOCKE), IHIIHMI
JiKapchKyi 3aci6, HOBA Air0Ya PevYOBHHA.

2) npoBeaeH] JOCTIKEHHS

.

T

Hi AKULO Hi, OBTPYHTYBATH

2. @apmakoaoris:

1) nepeunna dapmakoauHamixa

Inityrouuii enie na FAMK-T

IuriGyrounit snams  sirabatpmry Ha [AMK-aminorpancepasy
(TAMK-T) in vitro nopiBHIOBATH 3 BIUIMBOM HAa  iHMII
aminotpancgepasu  aminokucaor (ACT i AJIT), opuitus-
aminotpanchepasy (OAT) i depment, mo npoaykye I'AMK,
rnyramataekapbokeunasy (FAJl). TAMK-T, ACT, AJIT i TAJ] 6ymu
YACTKOBO OWHINEHI NPH BHALUICHHI 3 TONOBHOTO MO3KY HIypiB.
Birabarpun npurnivysas axtusnicte TAMK-T y mosky wypis
BIANOBIAHO 40 TpuBanocTi peakuii. Birabarpun 38’ a3ysascs 3 TAMK-
T i Bukiukap HeoGopoTHe NpurHiueHHa depmenty. is sirabarpuny B
koHUeHTpawil 10 Mmoas/n nporarom Ginsmie 40 XBUAMH HE BILIMBAIA
Ha aktuBHicTe TAJl i ACT. Axtuemicre AJIT 6yia gempo
NPHIHIYEHOO MTiJ BIUTHBOM BirabatpuHy B koHueHTpamii 10 MMoms/a,
ane wBHAKicTe wiei peakuii Oyma mnpubausmo B 1000 pasis
noBiIbHimoO, Hix Taka moao FTAMK-T. Kounenrpanis 10 mmons/n
HC BIMBaza Ha aktusHICTE (epmenty OAT abo supobnenus
TIYTAMIHOBOI KHCIOTH 3 OPHITHHY. 3 OISy HA BIACYTHICTH BILTHBY
Ha aktusHicTh ounmenoi FTAMK-T 3 Pseudomonas fluorescens npu
koHUeHTpauwli  1-10 MMoas/n, ©Oyno mpoaeMoHCTpPOBaHO, IO
BirabaTpus Mae BuCOKy cenextusHicTs moao TAMK-T ccasuis.

Bioximiuni BracTHBOCTI BiraGatpuHy in Vivo JOCTIIKYBATH B
LeHTpanbHii Hepsosii cuctemi (IHC). ¥V 103i 1500 mr/kr sirabarpun
suwkysas akTusHicTs TAMK-T y mo3ky Ha 80 % nporarom 48 roaus
i va 40 % mpotarom 6 guis. Aktusaicte [AJ{ sumxkysanacsa Ha 25 %
uepes 48 roauH 1 HopMamizyBanacs Ha 6-ii qess. Byno nocaimxeno aio
BirabaTpuy Ha pisHi gimsHku Mosky. Lllypam inTpanepuroneanso
BBOJM/IH OJHOPA30BY 103y Birabarpuny 1500 mr/kr, a uepes 6 roaun
MiC/Is BBECHHS BHAAISIM TOJOBHUH MO30K. MO30K pO3IiIMIM HA
10 pinsnox ans sumiptoBanHs konueHtpauii TAMK, akrusrOCTI
FAMK-T rta aktuBuocti TAJl (n = S/rpyma). V Bcix Bumaakax

cnocTepirascs HesHaynui BramB Ha [AJI, Toai sk mpHrHiueHHs
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FAMK-T nocsrano 60-80 %, a pisni TAMK 36insmummcs y 2,5 pasu
Y AOBracToMy MO3Ky Ta y 8,2 pasu y rinokammi.

Bioximiuni Ta TOKCHKOJIOTIIHL edexta 10-nennoro
IHTPaNIePHTOHEATEHOTO BBEACHHS BirabaTpury B Alanasoni 103 six 10
mo 1250 mr/xr/no6y nocmimxysann Ha camusx mumeii CDI (n = 10—
15/rpyna). BiraGarpus y Beix n03ax 3HmkyBas akTusHicrs TAMK-T i
I'AJl ta nigsumysas xonuentpanio TAMK y mosky B LIOMY Yepes
24 rogunm micns 10 BBeaeHHs. Makcumansre npurnizenns TAMK-T
(mosm =400 mr/kr/aoby) craHosmiao mpubmusEo 10 %  Bin
KOHTPO/IbHOI AKTHBHOCTI, MakcuManbHe npuraivenns [AJ] (mozm
2 400 mr/kr/aoby) cranonao 55-60 % Bif KOHTPOIBHOI AKTHBHOCTI.
Konuentpauis TAMK y mo3ky (sx aist npenapaty) cTpimMko 3pocTana
y nianasomi Bix 100 no 750 mr/xr/mo6y, nocsrawoouu MaKCHMYMY
6mseko 400 % Bix KORTPONBEHEX 3HAUEHD MPH 1031 750 Mr/kr/n06y.

BiraGarpun  nosoro 100 abo 500 wmr/kr/mo6y BBOAMIHM
inTpanepuroHcansHo Mumam Swiss Albino CD (n = S/rpyna)
nporsrom 1, 2, 4, 6, 8, 10 aGo 12 auis. Yepes 24 roausm micas
KOJKHOIO BBCACHHS IPYIy TBapHH (n = 5) yMCPTBIAIM 1 BUAAISLIM
ro0BHUH M0O30K. Busnawamu axrusnicts TAMK-T, axrusnicts TAJl
Ta koHueHTpanito AMK. 3umxenns aktusnocti TAMK-T y mo3ky
cTano crabinpHuM uepe3 4 i BBemeHHS, i akTuBHicTs [AMK-T
sMeHImHaacs npubnusHo ao 40 % i 20 % Bixg 3HaueHs y KOHTPOTBHIiT
rpyni npu mosi 100 i 500 mr/xr/zo6y sizmosizmo. Komuenrtpauis
'AMK y mo3ky xopenroBana 3i sHmkeHHsM axtuszocti TAMK-T:
micis yeTBeproi in’exuii Gyn0 HOCATHYTO PIBHOBKHOrO CTaHY.
PiBHOBaKHUIT cTaH Bino6pakas 3MiHy npubiusHo B 2 pasu DOPiBHAHO
3 KOHTPO/IbHUMH 3HAYCHHAMH npyu 1031 100 Mr/kr/no0y i B 4 pasu npu
1031 500 mr/kr/no0y. Axtusnicts [AJ] Gyma 3umkena 1o 72 % i 60 %
Bil 3HAUCHb y KOHTPOIbHIM rpymi npu gosi 100 i 500 mr/kr/noGy
BIAMOBIHO.

Bnaus na noeaunanns ma eusironenna FAMK

Tecr na Businenenus TAMK: y nocmimkenui in vitro FOTYBAIH
CHHAMITOCOMH KOPH TOJOBHOTO MO3KY camok mypis Sprague Dawley
(SD). Cunanrocomu inkyGysanu npotsarom 20 XBHINH ¥ TIPHCYTHOCTI
10 mxmons/n [U-"C]-TAMK, a mortim pecycrneHayBanyd y
docarnomy cepemosmmi. Cycmemsii imxyGysamm  mporsrom
30 xBunuH nepen gogasanHsaM Terpogorokcuny (TTX; 1,0 MKMOJIB/IT),
y-auerunesosoi TAMK (0,5-5 mM) a6o siraGarpuny (0,25-5 MM). V
JOCHIDKEHHI in Vvivo wWypaM iHTPANEPHTOHEAILHO BBOJHIIH
¢pizionoriunmii pozwus abo sirabatpun 1000 Mr/kr, a uepes 14 rogun
FOTYBaJH CHHANTOCOMH KOPH TOMOBHOTO MO3Ky. KosucnTpamiio
aMIHOKHCIOT (acrapariHoBa KHCJIOTA, TPEOHIH, CEpHH, TIyTaMiH,
TIyTaMiHOBa KHCTOTa, rimiuus, anadin, TAMK) sumiproBanu micas
inkybauii cycmensii cmmanrocom 3 TTX (1 mxmoms/n) abo
Beparpurom (75 mkmons/a) mporsrom 10 xemmun. BiraGarpun
(nianaso xonuentpaumiii 0,25-5 MM) Ha 22-95 % 361nBLIYBaB
BHBLIBHEHHSA 1onepeanso seeaenoro [U-1“CJ-TAMK i3 cunanrocom
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KOPH TOJIOBHOI'O MO3KY IIYPIB Y 3a/Ie)KHUIT BiA KOHIEHTpauii cnocif.
Edexr sirabarpuny npurniuysascs TTX i 6noxysasces Bepanaminom.
[pn monepeansomy BBeACHHI TBapuHaM BiraGarpuny 3a 14 romus,
BusiibHeHHA TAMK i3 cunantocom 3mauno 36imemyBamocs. Bmict
I'AMK y tkanuni Takok 3nauno 36inbmmees. 3MiH KoHUeHTpanii
IHINNX AMIHOKMCIIOTAX He BigOymocs.

Tect na normmmansst TAMK: nmicns inky6anii cycnensii cusanrocom
y npucytHocTi abo BimcytHOCTi BiraGarpuny abo TTX (1 Mxmons/a)
npotsrom 5 xeuimnn goxasamu [U-""C]-I AMK (kisuesa koruenTpamis
1 mxmonw/a) Ta ikyOyBamu we mnporsroMm 2 aGo 5 xsBwimH.
BiraGarpun npurniuysas normunanns [U-'*C]-TAMK Ha 52 % npu
koHuentpauii 5mMM. TTX unpuraiuyBae iwriGyroumii  BmIHB
Birabarpusy Ha nornusadas TAMK.

Bnause sicabampuny na modeni enirencit y meapun

Moodens aydiocennux nepeunnux nanadie

Hocninnukn BuUBYAMH BIIMB BiraGaTpuHy HA ayAiOrcHHi nepsHHHI
Hamagu y reHeTHYHO MYTIMBHX 10 3ByKy mumueit DBA/2. Camuis i
camok muneii DBA/2 (n = 10-13/rpyna) sikom Bix 15 10 23 anis
BUKOPUCTOBYBAIM /I  AOCTUDKEHHS ayAiOrCHHHX TEPBHHHMX
Harajis, a camuis mumeit CD-1 Bukopuctosysamu ana GioxiMiuHoro
TecTy. BirabaTpiH BBOIHIH IHTPANECPHTOHCATHHO OHOPA30BO, 3 pasu
KOXH1 24 romnn abo 5 pasis koxni 12 rogun, a yepes 4 roguHy mics
OCTAaHHBOTO BBEACHHA mNPOTAroM 30 CEeKyHA TeHEpyBalH 3BYK
gactororo 20 kl'm rta imrencusmictdo 101 a6, mo6 BukIUKATH
NEPBUHHMI  aymioremnmii naman. bBymo  mpomeMoHCTpoBaHO
iriGyrounii 3anexnuit Bin wacy i 403u BrumB BirabaTpumy Ha
NCPBUHHI ayaiorenni Hanamu y mutueit DBA/2. 50 % edextnpra 1032
(EDso) mBirabaTpudy W00 3MEHUIEHHA YACTOTH HAAAiB Ta
IHTEHCHBHOCTL CYIOM 4epe3 4 roAMHM MiCas  OJHOPA30BOro
IHTPAIICPHTOHEATBHOrO BBCACHHA cTaHoBHaa 990 1 540 mr/kr
BiANOBiAHO. Brmms Ha uactoTy Ta IHTEHCHMBHICTH HANAMIB 3HAYHO
IMOCHITIOBABCS MPH MOBTOPHHX BBEACHHAX Biradarpuny 3 EDsg 280 ta
146 mr/xr/z00y npu sBeaenHi 3 pasu 3 24-roAMHHUMH IHTEPBATAME TA
5 pasiB 3 12-rogunnumu inTepBanmamu Bignosiguo. [Tpu BBEACHHI
1500 mr/xr BiraGarpuny Hamamu Maiie¢ NOBHICTIO MPHUIHHUIHCK
uepes 4 roauHM MICIA BBEACHHA, a 56 % — HaBiTh uepe3 72 roIMHN.
Tpusanicts Hananmis kopemrosana 3 migBumenHsM pisas [AMK y
FOJJOBHOMY MO3Ky, CHOCTEpiranacs AOCTOBIDHA KOPEIsis Mix
korucHTpauieo FAMK y romoBHOMY MO3KY Ta 4acTOTOIO HANAIB.

Modens medurarmenmosno iHOVKOBGAHUX cyYOOM

Ulecturmxuesum camusm mumeii CD-1 (n = 10/rpyma) nepopansho
BBOJMIM JMCTHIBOBAHY BOAy (HeHTpamsHe cepeaosmme) abo
sirabarpun 500, 1000 i 1500 wmr/kr. Yepes 4 romuuu
IHTPANEPUTOHCATBHO BBOMMIH 3aC00HM, MO MPOBOKYIOTH - CYIOMH:
nenTuaeHTeTpa3oa (PTZ) (100 mr/kr), MepranTomponioHoBy KHCIOTY
(MPA) (40 mr/kr) abo nikporokcuu (PTX) (4 mr/kr). Y Simswocri
TBAPUH KOHTPOIBHOI TIPYNH crnocTepirayimcs crnpuum#eHi PTZ
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CYAOMH, sAK KIOHIYHI, Tak 1 Towiumi. 7 i3 10 Bumamkis Gymn
JcTanbHUMH. BiraGaTpun 3MeHIIyBaB 4acTOTy TOHIYHMX CYIOM, aje
HE 3MIHIOBaB iHmi TunM cyjom. Ilpn cynomax, cipuumaernx MPA,
BIraGaTpuH HE BIUTHBAB HA BMHHKHEHHS TOHIYHMX CrasMiB, aie
3MCHILYBAB PO3BHTOK KIOHIYHHX cynom. Ilpu immyxosamux PTX
Cyaomax BIrabaTpHH 3MEHLIYBAB BUHUKHEHHS TOHIYHMX i KIOHIYHMX
CY/IOM.

Modeav cydom, inoyroeanix 6UCOKUM MUCKOM KUCHIO

Camusm mmmest Swiss Albino (n = 10-20/rpyma) micas 18-
FOJHHHOIO FOMOAYBAHHS OJHOPA30BO BHYTPIMIHBOM SI30BO BBOIHIH
sirabarpun 800 mr/kr. Yepes 4 a6o 24 romunu mic/ist BBEASHHS MUIEH
NoMilany B Kamepy, MOBHILYBAIH THCK TOBITPA 10 544 at™m i
BHMIPIOBAIM 9¥aC 10 MOSBH ICHCPATI3OBaHHX cyaoM. BiraGarpun
3MCHIIYBAB cyiaoMu Ha 90 % wepes 4 romunm micas seeaeHus. Llei
edekT 3HHKaB Yepes 24 roauHH.

Mooene chonmannol eninencii ugypie (SER)

12-16-tmxnesum mypam i3 SER (n = 4-8) sxusmwm enexrpomu y
KOPY TOJOBHOrO MO3Ky Ta rinokammn. CTHMyIsAUil0 OpoOBOAMIH Ha
BIMXY TBapHHU KOXKHI 5 XBUJIMH, | TBAPHH, Y SIKHX criocTepiranocs 4
abo  Oimemie  TOHIYHMX cymomm mpotarom 30 xBuumH,
BHKOPHCTOBYBIH AN ckenepumMerTy. [licas ogaopaszosoro seeneHHs
Birabarpuny 50, 100 a6o 250 mMr/kr migpaxoByBamm CyZOMH HpH
CTHMYJIALIT €NEKTPOIB 32 PUTMOM AMXAHHA Yepe3 15 xpumn, 1, 2, 3,
4i5romuuil, 2, 3, 4 oni micns Beenenns. Hanaau abcancis na EEI -
KPHBiH BU3HAYAIM 32 KOMIUTEKCOM «CHAfK-XBHJIA» 3 ACTOTO Bix 5
1o 7 I'u tpusamictio 1,5 ¢ abo nosuwie i BumiproBamu ix KimbkicTs
HPOTAIOM 30 xBuAKH, Bikykymin | MI/KD BBOIHIIH
IHTPANepUTOHEAIbHO Yepe3 4 TOXHHN MiC/s BBEAEHHS Birabarpuny, i
KIZIbKICTh TOHIYHUX CYJOMHHX HANAIB, CIPHYMHEHUX CTHMYJISITIELO,
BUMIPIOBaIH wepe3 5 romus, mob gocnigntu anraronictaanuii cdexr.
BirabaTpuH 3Ha4HO 3MEHIIYBAB TOHIYHI CYI0MH epes 2 TOAMHHE Mic/s
BBCACHHA 103010 250 mr/kr, 1 ueit ediext OyB MakcHManIbHEM uepes
1 tens 1 Tpusas npubmmsso 3 aui. Hamamm abcancis 3magHO
smeHmyBanucs npu 2031 100 mr/xr gepes 2 roausu micns BBenCHHS,
ane eext 3uukas uepes 1 aeus. IIpotucynomumii edekr sirabarpuny
nopywysaecs €0 Oikyxynimy. [Tpn 6aratopazosomy 3actocysasHi
Birabatpuny no3or0 200 mr/kr/no8y nporsarom 5 aHiB ciocTepirazocs
3HAYHC 3MCHIUCHHS TOHIYHMX CYZOM 4epe3 2 IHi, WO yTpuMyBanocs
100 2 IHIB MIC/AS OCTAHHBOTO BBEACHHS.

@apMaKo/I0TiYHA AKTHBHICTE eHAHTIOMEPIB

Ockinbku  pirabatpun €  pauematoM, 6yIo  JOCTIIKCHO
papmaxonoriuny akTusHicTh R-eHanTiomMepy (mani — R-opma) Ta S-
cHanTioMepy (aani — S-dopma).

Ineibyroyuii entue na axmuenicms I'AMK-T

Y nocnipxenni in vitro TAMK-T BuUIsSiM 3 roloBHOTO MO3KY
CBHHEN Ta BUMIPIOBAJIM aKTHBHICTE (pepmenTy. YV nocmimkenui in vivo
mumam Swiss albino (n = 5/rpyna) inTpanepHTOHEATBPHO BBOIUIHA
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Gisionoriunmit posunH (HeiitpamsHe cepemosmme), 1500 Mr/kr
sirabarpuny (pauemiuny cymim) i 750 mr/kr R- a6o S-hopmu.
Buyrpimnsomoskosy akrtusmicts TAMK-T, axrusmicts ['AJ] Ta
BHYTPIIIHBOMO3KOBY KOHIeHTpauilo [AMK sumipioBamn  uepes
5 AHIB MiCISL BBEACHHA.

Axturicts TAMK-T npn sactrocysanmi | mmons/n pauemary Ta
0,5 Myomb/nt S-opmu 3HIIKYBANACS TPOTATOM OIHAKOBOTO MEPioay
uacy. Ilpu sacrocysanni R-dopmu Bussneno cnaGxmit inriGyrounii
eexr y xonuentpauwii 5 ta 10 mmons/1. V mumeii OJHOpPa30Be
IHTaNepHTOHCANbHE BBEACHH: 1500 Mr/kr BiraGatpuny (pauemivHoro)
Ta 750 mr/kr S-dopmu 3mmwkysano axtusxicts TAMK-T i TAJ] y
MO3KY OIHAKOBO MIPOIO Ta MiABHILyBan0 KoHueHTpamiio TAMK. 3
Hworo Goky, npu BBemenni 750 mr/kr R-thopmu CIOCTEPIraaocs
THMHACOBE ciabke npurniveHus akrusaocti TAMK-T, ane maibke He
cnocrepiranocs BnauBy Ha aktueHicTe [AJl Ta koHuenTtpauino
F'AMK.

lHpomueninenmuunuii echexm

Cynommu, inaykosani GikykyaiHoM

bikyxyain (0,55 mr/xr) BBOAMAH BHYTDIIIHBOBCHHO OIHOPA30BO
camkam muwei CD-1 (n = 10-20/rpyna) i nporsarom 2 XBuIMH micas
BBCICHHS BlAMiuanu HasBHicTh aGo BizcyTHicTs cymom. BiraGarpus
(pauemiunmii) 100, 150, 200, 250, 300 mr/kr, S-thopmy 25, 50, 75, 100,
125 mr/kr, R-popmy 1000 Mr/kr BBOAWIM iHTpamepPHUTOHEANBHO 32
SroaMH  mo  BBeneHHst  Oikykyminy.  KowTpomsmiii  rpymni
IHTPaNepUTOHEATEHO BBOAWIN (izionoriunmii pozumH. BiraGarpun
(pauemiuEnii) i S-dhopma mpurnivyBamm iHAykoBaHI GiKyKyTiHOM
cyaomu 3 EDsp 221 mr/kr i 85 wmr/kr Bimnosigso. He sussaeno
npoTHCYA0MHOTO eexty R-popmu v no3i 1000 mr/kr.

Mognene cynoM, iHIYKOBAHHX MEPKANTOMPONiOHOBOKX KHCIQTOK

®izionoriunmii posuns, sirabarpun (pamemiuunit) (100, 125, 150,
200, 250 1 300 wmr/kr) abo S-dopmy (25, 50, 75, 100 i 125 wmr/kr)
BBOnMH camiuiM Muweii CD-1 (n = 10/rpyna) inTpanepuroneansho y
BHIVIAAL 0AHOpa3oBoi nosu. Yepes 5 roaus iHTpanepHTOHEANBHO
BBOIMIH 40 MI/KT  3-MEpKanToOmpomiOHOBOI KHCIOTH, 1 wuepes
30 xBuMH cnOCTEpiranucs KIOHIMHI CyIOMH, TOHIUHI cymomu a6o
cmepTs. BiraGatpun (pauemiunmiil) i S-dpopma npurnivysatm cynomu
¥y 3anexHui Bin 2034 cnioci6 3 EDso 200 i 100 mr/kr sianosiaso.

2) propuHHA (papMaKOJUHAMIKA

Bnaus va sizuyrrs Gomo y Mumeit (MeTon ctumymsiuii tuckom)

S-rimxaeBnx camuis Mumeit CD-1 (n = 10/rpyna) sukopucTOBYBaTH
MIC/IA TONOAYBAHHSA MPOTATOM TIpUOaM3HO 17 romws. JuctuasoBany
BoAy (HeiiTpanbHe cepenosuine) abo sirabatpun 125, 500 i 2000 Mr/kr
BBOJNIIH NIEPOPAIBHO OAHOPA30BO 1 BUMIprOBATH GONBOBHI mopir y 8
4Yacosux Toukax Bia 60 o 480 xBuauH nicas BeencHus. BiraGarpun
nozor0 2000 mr/kr 3uauno migsuums Gonposmit nopir uepes 180—
480 xXBHIMH TIiC/IA BBEICHHS MOPIBHAHO 3 AMCTHIBOBAHOK BOLOI.

Bnaue Ha cnionTanny EET
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Camusam xporis sugy JW (n = 4/rpyna) sikom six 10 mo 11 Tmxuis
i aHCCTe3icl0 neHToBap6iTanoM (WIISXOM IHTPANEPUTOHCATBHOTO
BBEJCHHSA) BKHBIAIM  enekTpoan ams  sammcy EEI  Ta
enekrpomiorpamu. Ilicas mownalivenme 19 rogue romonysaHHS
KPOmsiM BBOJWIM TNCPOPanbHO BOXY MMM iHekuiil (HedTpaibHe
cepenosuiie, n = [2) abo sirabarpuu 125, 500 i 2000 mr/xr
(n=4/rpyna). EEI" peecrpysaau mporsrom 30 ¢ mig uac opuiel 3
YOTHPBOX CTaniif: GaapopicTh, CHOKIH, COH 3 BEPETEHOMOMIOHMMHI
XBWISAMH a60 MapagokcaTbHUil COH, MO CTBOPHTH KAPTHHY LIMKIY
con-0aaeopicts. ITotiM Gyna pospaxosana uactka (%) wacy koxHOI
crapii nporsroM 8-roausHOro mnepioay. IlpoacMOHCTpPOBAaHO, IO
BirabaTpyH BIPHYMHAE Ceaauiro y a03i 500 Mr/kr 3i 3MEHWEHHAM
Gaapopocti Ta 36inbmCHHEAM «COHHHX BepercH» ua EEI. Ilpu nosi
2000 mr/kr cnoctepiranacs cenauis, a Ha EEI BHABICHO 3MEHIICHHS
akTHBHOCTI  6amBOPOCTI, MOOBXKECHHS CTaHy CIOKOK 200
[OBEPXHEBOrQ CHY Ta 3MCHIICHHS MTAPAJOKCATIbHOIO CHY.

Brniue Ha ciMEHOMO3KOBI pediekcu

Bukopucrosysanu camuis mypis SD (n = 5-6/rpyna). Ilix
AHECTE3i€I0 PO3pi3anu JOpcaibHHH KOpiHEUL 5-r0 MONMEPEKOBOTrO
CErMEHTY CIOMHHOTO MO3KY, HOTO UCHTPadbHY YACTHHY, a TaKOXK
BCHTPAIbHHIl KOpiHEB 3 TOr0 C€amMoro GOKY CTHMYTIOBATH
CIEKTPHYHUM CTPYMOM 3 TPSAMOKYTHHM iMnynascom 0.2 I'm, 0,1 mc,
0,26-1,56 B. TlotiM peecTpyBalM NOTEHIHAT CHHHHOMO3KOBOIO
pedaexcy. Dizionoriunuii posuun abo sirabatpun mozow 100, 200 i
400 mr/xr BBOmMNIHM y CTETrHO BHYTPiwHbOM s30BO. BiraGarpun He
BIIHBAB HA MOHOCHHANTHYHI Td MYIBTHCHHANTHYHI peduiekcu.

IIposokyrouuii auckine3ito ehexrt

Byno BusiBieno, mio Birabarpun iHAYKYE BHHUKHEHHS TATONOTIMHIX
MHMOBLIBHHX PYXiB, (IMCKIHE3i1», NPH OAHOCTOPOHHBOMY BBEICHHI B
cmyracte Tino mypis. Tomy Oyno 3poGaeHO mpunmyiIeHHs, IO
BIrabaTpUH MOXKE MaTH IBA MpoTHieKkHI eextn na TAMK-epriuny
cuctemy: migBuuicHHs koHuentpauii TAMK y romosHoMy Mo3Ky
BHAC/iN0K npurHideHHA akTHBHOCTI [AMK-T Ta anrtaronicTuyHmil
BB Ha 'AMK-penenropu npu 3acToCyBaHHI y BUCOKHX A03aX.

Bnaus Ha aBTOHOMHY Ta COMATHYHY HEPBOBY CHCTEMY

1) Bnus Ha giameTp 3iHuui wWypis

Camuam mypis SD nepopansso seoammu 300 MI/Kr OHCTHIBOBAHOT
Boau abo pirabarpuny i nianasanu aii ceitia inTercusricTo 108 mokce
abo 431 moxc yepes 30 xsumun, 1, 2, 3 i 4 roguHH mICIS BBEICHHS.
BumipioBanu miamerp 3imuui. B sikocTi KOHTpOa 3acTocOoBYBATH
arponin 1,0 mr/kr mepopansHo. ATponiH 3HauHO 36inbWHB AiameTp
3IHMLI TIOPIBHAHO 3 AHCTHIBOBAHOK BOJOK), 4 BirabaTpHH He YHHHB
Oyab-5IKOTO BIUIHBY.

2) Bniue Ha HEPBOBO-M’M30B€ 3’ €IHAHHA

lotysamu 3paskm  HEpBOBO-M'SA30BOTO  anmapary aHECTE30BAHHX
camui wypis SD (n = 5-6/rpyna), a noTimM €epes KaHIOMIO B JiBY
CTCTHOBY BEHY BBOAMIH (isionoriyHuii posuus abo siraGarpun 50,
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100, 200 1 400 mr/xr. JTocninKyBany BILTHB HA CKOPOYEHHS JTHTKOBOTO
M's3a  CTUMY/SUil CITHMYHOTO HEPBA ENCKTPHYHHM CTPYMOM.
Birabarpun He BIMBAB HA CKOPOYEHHS M SI3iB y HEPBOBO-M’S30BHX
3paskax.

3) Penakcauis M’ a3is

Peaxuito IlIrpay6a (cTynmine mimmsTrs XBOCTA) Ta TECT POTAPOX
(rotarod test) nposoxumu Ha camusx mumeit CD-1 (n = 10/rpyna).
IuTpaneputonecanso BBOZMIN ANCTHIBOBAHY BoOAy (HEHTpalbHE
cepeaosume) abo sirabarpun 200, 400, 800 i 1600 Mr/kr, a wepes 1—
60 roaun nigwkipno Beoauan 60 mr/kr cyasthary mopdiny. Peakuio
OiAHATTS XBOCTA OWiHEOBAAM ucpes 15 xsumun. Kpim Toro, BBoammm
HCUTpaNbHE cepenoBuie Ta Biradarpun 50, 100 i 200 mr/xr asigi Ha
100y npotsirom 3 muis i peakuizo ltpay6a ouinrosanu wepes 16 rogus
MiCHs OCTAHHBOTO BBeAEHHA. [pymam mumed, ocnimkxyBasuMm Ha
portapon, BirabaTpuH BBOJHIH 3a Ti€l xk cxemoro. Uepes 4 rommem
MIC/Is BBEACHHS CHOMOI JI03H NMPOBOAMAM OWiHKY peakuii IlltpayGa.
[lotim npoBoammH TecT Ha potapon. Birabarpun y sanc:xnuii Bix mo3u
Cnoci6 npurHidyBaB pCAKmil0 MIAHATTA XBOCTA, CHPHIMHCHY
niwkipaum BeeacHHAM Mopdiny cyaspary 60 mr/kr. Kpim Toro, y
TECTi Ha POTAPOZ CMIOCTEPIranocs 3HIKeHHs pyxmnBocti. Edekr Gys
HACHIBHIMM 4epes3 4 rofMHM Tic/s BBeacHHs BiraGatpuny (EDso: y
peaxuii LITpay6a 813 mr/xr, y Tecti porapon 674 Mr/kr), mocinabuscs
uepe3 16 romus i 3wuk gepes 24 roamku. 3 immoro Goky, y
HOCHLUKEHHsX 3 0araTopa3soBUM  BBeAeHHAM  BiraGaTpuHy
CMIOCTEPIraBCs He3HAUHHI eexT abo BiACYTHICTE edexTy.

3) dapmaronoris Gesneku

Braue na saeaneni cuvnmomu ma nogedinky wypie

6-twixnesum camusm wmypis SD (n = 5/rpyma) micas 18 roamn
TOJIOYBAHHS MEPOPATBHO BBOAMIIN JUCTHIBOBAHY BOAY (HeliTpaabHe
cepenosuue) ado siradarpun 125, 250, 500, 1000 i 2000 Mr/kr. Yepes
8 TOAMH OLIHIOBAIM 3aranbHi CHMNTOMH 22 MeToaoM Ipeina. Yepes
THKACHB BIDKHBLIMX TBAPHH IMiIaBATH €BTaHA31i Ta ayTomeii.

Pesynsraru: Birabarpun 250 i 500 mr/kr: cipo3oreua B 1/5 BUMAJKY,
1000 wmr/kr: cmposoreda B 3/5 Bumagkax, rimcpcamiBamis B
2/5 sunagkax, 2000 wmr/kr: capozoTewa 1 rimepcamiBamis B
3/5 umaakax. IIpm go3i 2000 mr/kr  cmoctepiramocs 3HadHE
SHINKCHHSA TEMIIEPATYpPH Tiaa depes 2—6 roaux, a mpu g03i 1000 1 2000
MI/KT — 3HAYHE 3HIDKCHHA JacToTH AuxanHs. [Ipu mosi 2000 mr/kr
CIIOCTEPIrazocs 3MCHIUCHHS CK30(TANBMY, 3HMKCHHS MHIBHOCTI Ta
COHIMBICTB. 3MEHUICHHA TPHPOCTY MACH Tila CHOCTEPIirajocs mpH
no3i 500 mr/xr i suie. [Tpu ayroncii gepe3 THXACHS Mc/IA BBEACHHS
BHSIBIIEHO 301NBIICHHS CeAC3iHKM npu m031 125 Mr/kr, 4acTKOBa
craiika Mix JBAHAAUMTHNAIOW ab0 TOHKOK KHITKOK T4 TOBCTOKO
KWKo npu ao03i 1000 mr/kr, atpodis Tmmyca cmocrepiramacs B
OAHOMY BHOAAKY npu 103i 2000 mr/kr.

Bnaue na yenmpansny nepeoey cucmemy (I[HC)

1) Bnnue Ha pyxoBY aKTHBHICTS
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S-twxHeBUM camusm mumeit CD-1 (n = 10/rpyna) mepopansso
BBOAMIH BOAYy Ans iWeKuili (HeiTpanbHe cepegosmuie) ado
Birabarpun 31, 125, 500 i 2000 mr/xr. Obcsr disuanoi akTuBHOCTI
BH3HA9aIH 8 pasiB koxkHi 15 xBuiuH, novuHaOuM 3 45 XBHIMH [0
480 xumun nica BeeneHus. Ilpu 7031 BiraGarpuny 125 mr/kr a6o
BHILE CTIOCTEPIraiocs 3HIDKSHHS PYXOBOT aKTHBHOCTI.

2) Edexr nonosxenHs cHy

S-tkHeBHM cammam mumei CD-1 (n = 10/rpyma) IePOPaIbHO
BBOAMJIM BOAY A1 iW'exuiif (ueiitpanbHe cepenosmme) a6o
Birabarpus 125, 500 i 2000 mr/kr. Yepez 240 xpuman
inTanepuToHeansHO  BBOTHAHM 70 Mr/kr rekcobaplitany  Ta
BHMIPIOBATH uac 10 BigHOBNEHHsS pedraekcy pyxy smepea (forward
reflex) (vac cmy). Tpusamicts cHy KkoHTpoOnBHOL FPYIH CTaAHOBUJA
32+3,9 xumunn, Tomi sk mpu BBeAcHHI BiraGarpuny 500 i
2000 mr/kr — 68 + 8,6 xpumman i 8 + 7,1 xBuauHH BiANOBIOHO, IO
CBIAYHTH NPO 3HAYHE 36ITBIICHHS.

3) Brumns Ha HOpMalbHY TeMIEpaTypy Tina

7-rrxneBuM camuam mypis SD (n = 8/rpyna) nepopansHo BBOAMIH
BOAY Amsi in’ekuiit (ueiiTpansne cepexosume) abo pirabatpun 125,
500 i 2000 mr/kr. PextansHy TemmepaTypy BHMIpROBAIM § pasie (2
inTepeanamu 60 xsumun) Bix 60 10 480 xBunH micas eencuus. Ilpu
BBENCHHI Birabarpuny 500 i 2000 Mr/kr BHABIEHO 3HAYHE 3HMKEHHS
Temneparypu Tina Ha 2,3 °C i 3,3 °C signosizguo.

4) BniuB Ha KOOpAMHALIO

S-tiknesuM camusM mumein CD-1 (n = 10/rpyma) mepopansro
BBOAWJIM BOAY Jus IH'ekuiii (HeiiTpansne cepemosuime) abo
siraGarpun 125, 500 i 2000 mr/kr. Yac mepeGysanmst Ha CTprKHI
poropa (wBuakicTe obepramma: 16 06/xB) BuMipoBamm 8 pasis
npotsirom 60480 xeunuH micas sBeneHHs. Beeaennst iraGatpuny
2000 mr/kr npu3BOAMIO 10 NOPyLICHHS KoopAMHAii y 2/10 TBapuy.

Bnaue na zinepakmugnicme, iH0ykosamny enyuriiounom

I'inepaktushicts, inaykosany dpenuuktiaunom (PCP), Busnauany y
camugis mumeit CD-1 (n = 6-24/rpyma). InTpaneputoneansuy
in’exuito PCP (5 mr/kr) abo ¢isionoriunoro posumuy BHkoHYyBamM
uepes 10 xBHIMH  micHs  IHTPANCPUTOHEANBHOrO  BBEICHHS
Birabarpuny 400 Mr/kr a0 wepes 5 rommH  micus
IHTPAIIEPUTOHEATHHOTO BBEACHHs Birabarpuny 100, 200, 400, 600,
700 1 800 mr/kr. Obcsir hi3sHvHOI AKTHBHOCTI BH3HAYATH MPOTACOM
35 xunun. Ilpu Beenenni sirabarpuny 400 mr/kr 3a 10 xBuamH 10
in’ekuii PCP wme crmocrepiranocs smmsy wa ofcsr  disuunoi
AKTHBHOCTI, AJIC NPH BBECHHI Birabatpuny 200-700 mr/xr3a 5 rogus
Ao seeaeHHs PCP rimepakTuBHICTB, CpHYMHEHA (EHIHKITITHHOM,
3HAYHO MPUrHIYYBAIACK.

Bnaug na cepyeeo-cyounuy ma ouxaneny cucmemu

1) Bnmmus wa kaniesi kanamm hERG

Byno nposenero nocaimkenns 3 merowo amanisy in vitro BuamBy
Birabarpuny ma kanamnm hERG, mo excrpecyloThes B TiTHHAX




000040

HEK?293, 3a monomororo meroay dikcauii norenuiazy (patch clamp
technique). Tpu wiitunm (n = 3) migmasanu aii sirabatpumy B
HOMIHAIBHUX KoHneHTpamisx 100 ta 300 mxr/ma npm disionorianii
remneparypi (35 £ 2 °C). Birabatpun y xoHuenTpauisx npubansuo
250 MKr/MJT HE CIOPHYHHSAB 3HAYHOTO NPUTHIYCHHS MOTOKY KAHAIAMH
hERG (npurnivenns six 0,4 % mno 0,8 %), wo He simpismamocs
(P >0,05) Bin kouTpomo (n=3) — 0,1 = 0,4 % npuraiyeHss.

2) Brius Ha notesuian aii Bonoxon [ypkinbe

Brumus sirabatpuny in vitro wa notexuwiaan aii (I1]1) wormpsox
130nb0BanNx BosokoH Ilypkinbe kpoxie (n = 4) oniHroBaau npw
HOMIHATBHMX KOHUCHTpauisx y aiamasoui sia 10 mo 300 mxr/mu.
BiraGatpun g0 konuesTtpauii 243 MKr/MI HEe 3MIHIOBaB Gyab-KHX
MapaMeTpiB MOTCHIIATY All CTATHCTHYHO 3HAYYIUM YHHOM.

3) BonauBe Ha mapaMeTpH reMOAHHAMIKH

Brutus  BiraGaTpuHy Ha CEpUEBO-CYAMHHY (YHKLINO OLIHIOBAIN
micast  BHyTpimHbOBeHHOrO (3-30 Mr/kr) Ta  mepopambHOrO
(150 mr/xr/mpuitom koxni 12 rogus mporsarom 5 jHiB) BBEICHHAL
Birabarpus He 4MHHB CyTTEBOrO BIUIMBY HA apTepiadbHUH THCK,
HaCTOTY CEPUCBHX CKOPOYCHB, BHYTPIUHBOLLIYHOYKOBHII THCK,
noxiany Tacky 3a wacom (dP/dT), cepuesmii BukHA, po3paxoBaHmit
nepudepuaHAit OMMp CyAUH, THCK Y JiBOMY Ta TPaBOMY Mepencepai
a6o na EKT 6esnoponsux cobak He3ane:Ho Bia cTari.

BiraGatpun, BBemenuii cobakaM BHYTPIUIHBOBEHHO V BHIVIAAI
KymynstusHux 103 (10, 30, 70 i 150 mr/kr), He 3MiHIOBaB cepLEBO-
cyauHHI mapamerpu. Y mypie npu BBemeHmi mozor 50 mr/kr
BirabaTpnu MaBR He3HAuHMil rinepreHsuBHUIl edexT, sKmil He
MOCHIKOBABCS NPH BBCICHHI HACTYIIHUX 03

Bonus siraGarpuny Ha aprepiambHHil THCK, 9acTOTY CEPUEBHX
CKOPOYCHb, KPOBOTIK Yy CTErHOBiH aprepil i 4acToTy AMXaHHS
AQCIIUKYBAIH Ha caMisx cobak mopoan Girms nia anecTesiero HATpio0O
nentobapbirasom. @isionmorivamii  posunn (1 Ma/kr) BBOZWIM
BHYTPIUIHBOBCHHO Y€PEe3 KAHIOII B NMPaBy CTECHOBY BEHY, a uepe3
50 xBuauHE nocixoBHO BBOAMN Birabatpun 50, 100 i 200 mr/kr 3 50-
XBUIHHHMMH iHTEpBanamMu (n = 4). ¥ A0CHiIKEHHAX 3 aHTarOHICTAMH
I'AMK sirabarpun nozoro 100 Mr/kr BHYTPIIIHLOBEHHO BBOIMIN
yepe3 10 XBHIHH micHs BHYTPIIIHBOBEHHOTO BBEACHHA 5-
aminosanepiaHoBoi kicaotH (10 mr/kr). Y usoMy 10caimKkenHi TakoxK
BUMIDIOBATH [UXANbHUH 00°’€M (XBHIMHHA BEHTHIILN JICTCHB)
(n=3).

IIpu BHyTpimIEBOBEHHOMY BBeACHH] Birabatpuny 50, 100 1 200 Mr/kr
NPOACMOHCTPOBAHO TPAH3HTOPHE 3HHIKCHHS APTEPIabHOIO THCKY Y 2
34 TBApHH, aJie CEpeIHE 3HaYeHHA He Oyno 3Hauymmm. CriocTepirases
MIHIMATBHMI BIUIMB HA YACTOTY CCPLEBHX CKOPOYCHb. Birabarpuu
30iNbIIYBaB KPOBOTIK y CTErHoBil aprepil mpm moszax 50, 100 Ta
200 mr/kr y 3anexHH BT 0034 cnoci0, 3 miIBHINEHHAM BiAMOBiIHO
Ha 81 + 28, 125 £ 38 ta 143 + 44 % uepe3 | XxBuaMHY NiC/TsT BBEACHHS.
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Cymmunuit omip crernosoi aprepii 3MeHIMBCA ¥ BIAMOBIAL HA 3MIHK
KPOBOTOKY.

Birabatpun 36inbmmB wacToTy muxaHHA Ha 41 & 13, 106 £46 Ta
143 + 59 % wepes | xsumuny micas seenenns 50, 100 ta 200 Mr/kr
signosizno. IlinBHmicHHS KPOBOTOKY y  CTerHosiit apTepii,
30IMBIICHHA YACTOTH AMXAHHA T4 XBHIMHHOT BEHTHIAINI JIEreHs, a
TaKOK 3HIDKCHHSI CYAMHHOTO OMOPY NpH 3acTOCYBaHHI BiraGarpuay
100 Mr/kr mpurmiuyBanmcst Tpu  BBeaeHHI S-amiHOBancpiaHOBOT
KHCIOTH.

Bnaue na mpancnopm e300exc unynkoeo-xuuxoeozo mpaxmy

S-tmxneBuM camusm mumeii CD-1 (n = 8/rpyna) mepopanbHo
BBOZWIIH JIMCTHIBOBAHY Boay (HeliTpansHe cepenosmme) a6o
Birabarpus 500, 1000 i 2000 mr/kr. Yepes 30 xBuauH mepopaisHO
BBOAuiH 10 Mi/kr cyenensii 5% nopoumky akTHBOBAaHOTO ByTimIA Y
0,5% posunni xapGoxcumeTnamenron03m i uepes 30 xBuAHH micas
0UbOro npoBOAMIM €BTaHasilo. BiraGarpun wHe BnnusBae Ha
TPAHCTIOPTHY 3MATHICTD NUTYHKOBO-KHIIKOBOTO TPAKTY MULICH.

Bnaue na eoono-enexmponimuuii 06min

1) Bruus Ha 06’em cewi Ta eKCKpenio eaeKTpomTiTis y uiypis

7-rixnesnm camuay mypis SD (n = 8/rpyna) mepopaisHO BBOAHIH
BOAy A 1H’exmiil (HefiTpaneHe cepeaosume) ato BiraGatpun 125,
250, 500 i 2000 mr/xr B 06 emi 10 Ma/kr. Biapasy micis usoro po6uam
W ekuiro 25 ma/kr Boam. Ilicns mporo 36mpanu Ceuy MpOTAroM
8 rozuH, Bumipsin 06’ em ceui, pH ta konuenTpauio cnexrponiris y
ceui (Na+, K+, Cl-). BiraGarpun 2000 mr/kr migseutysas xiypes i
BuBeleHHa Nat, K+ i Cl-.

6-TixHeBuM camipid iypis SD (n = 9/rpyna) nmepopaabHO BEOIHIM
isiosorianmii posumn (HeiiTpanbhe cepenosume) abo BiraGatpus
125, 250, 500 1 1000 mr/kr B 06’ emi 30 ma/kr. TTotim 36Hpamy ceqy a0
2 roauH miciis BBeACHHS, Bix 2 A0 6 rOUH Mic/as BBEICHHS Ta Bix 6 no
24 romMH mics BBEACHHA | BUMIpOBaTM 06’eM  cewi, pH Ta
KOHLEHTpaNio enekTpoiris y ceui (Na+, K+, Cl-). Birabarpusn 500 i
1000 mr/kr mineumysas aiypes i susenenns Na+, K+ i Cl- uepes
2rognun micas BBencHHs. Yepes 2—6 roamH micas BBEJCHHS He
CIIOCTEpIranocs BIIHBY HA 00’€M cedi Ta MacoBy YAaCTKY KOXKHOTO
ENIEKTPOIITY, 32 BUHATKOM 30inbmenns ekckpeuii K+ mpu 1000 mr/xr.
Hepes 6-24 ropwmu micis BBEAEHHA CTIOCTEPIranocs 3MEHIICHHS
MacoBol uactku eaektponitie mpu 500 i 1000 mr/kr, a Takox
3MeHIIeHHA 06’ eMy ceui npu 1000 Mr/kr.

3) Bruius Ha KOHLEHTPALIIO €EKTPOITIB y CHpoBaTLi KPOBI LypiB

6-tokHeBuM camisiM mypie SD (n = 8-10/rpyma) NePOPaIbHO
BBOIMIIN  (isionorivHuil posums (HelTpansHe cepegoBume) abo
Birabarpun 250, 500 i 1000 mr/kr. Yepes 1 i 4 roauny nicis BBeacHAS
301paiy 3pa3ku KpoBi Ta BUMIprOBATH KoHIeHTpauii Na+, K+ i Cl- y
cuposarui  kposi. Kowumewtpamis Na+ y cuposarmi  kposi
s0ineinysanacs wepes | roammy nicas BBCacHHS npu gozax 500 i
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1000 mr/kr, npu 1000 Mr/xr konuenTpauis Na+ y cuposarmi kposi
3pocna, a koHueHTpauia Cl- 3um3unacs uepes 4 roauuu.

Bniug na cinomanamo-zinoisapro-naduupruxoey cucmeny
Camuis  mypiB JocHimKyBanu micns  TPHBAIOLO  BBEACHHS
Banbnpoary Hatpito (1 r/n mporsrom 3 Twkais abo 3 micsuis) aGo
KOPOTKOHACHOTO BBEJCHHS BirabaTpuay (onHOpazoBa
iHTpanepuToneatsHa in’exuis 1 r/kr abo 250 mr/kr). linoranamyc
FOMOICHI3yBATH A5 BUMIPIOBAHHS PIiBHSI KOPTHKOTPOMiH-PHII3HHT
Gaxropy (KP®) Ta pisnis aminokucnor. Txammmy rinodiza
inkyGysanu B posunni Kpebea, nonasann KP® (21,4 umons/n) abo
aprinin-sasonpecun (ABIT) (115 amons/n) i BuMiproBanu KinbkicTb
sutbnoro AKTT. Beegenns siraGarpuny 250 i 1000 mr/xr 3uagso
nigsumysano kouestpauiro TAMK y rinoranamyci, BBezeHHS
1000 mr/kr 3menmyBamo pisens KP® npubmmzmo wa 50 % i
npurhivysano nigsumenns AKTI y mrasmi kposi. Birabarpun go3010
1000 mr/kr npurniuysas Ga3ansHuii pisers Ta BusinsHenas AKTT,
crumynsoBade KPD a6o ABIL

4) papmaxoaunamiuHi B3aemMoaii

Hocmimxenns 3 BuBYeHHS (PAPMAKOAHHAMITHHX B3aeMOAil He
NPOBOIUIIHCE.

3. ®apMaKkoOKIHETHKA:

1) ananiTuuni METOAUKH Ta 3BIiTH
momo X samigamii

Meron sucoxoedexTnsroi pinuuuoi xpomarorpadii (BEPX) mus
KiIBKICHOTO BHMIPIOBAaHHs BiraGaTpuHy B mnasMi KpoBi Ta ceui — 3Bit
C-83-0002-D.

Merox pinunnoi XpomaTorpadii 3 TaHIEMHOI Mac-CIIEKTPOMETPIEI0
(PX-MC/MC) anst BuanaueHHs BIraGaTpHHy B mIa3Mi Kposi mypis —
3it DMPK/FRA/2002-0106.

Merox rasosoi xpomarorpadii/mac-cnextpomerpii (I'X-MC) 3
BHKOPHCTAHHAM XiDalbHOI KOMOHKH /11 BUMIPIOBAHHS KOHIICHTpALi
S- t1a R-dopm y nuasmi xpoBi, cniuHHOMO3KOBiH pimmni (CMP) ta
TKAHHUH] FOJIOBHOTO MO3KY LIypiB — 3Bit S-92-0036-D.

2) BCMOKTYBaHHS

Ilpn mepopansHomy sBemenni “C-piraGatpuny mypaM J0300
300 mr/kr  koHUeHTpauii y nmasMi  KpoBi  SK  3arajgbHOL
PAiOAKTHBHOCTI, TAK i HC3MIHECHOTO MPENAPATY AOCATATH MAKCHMYMY
(Cimax) wepes 0,5 roguew micas BBEJEHHS, micas 9oro o6umsi
KOHIEHTpauii Oysm Maibke OqHAKOBHMH.

Ilpu nepopansHomy BBegenni cobakam '*C-piraGarpuny nosoro
50 mr/xr nesminena Qopma mocsrama Cumax (88—123 mxr/ma) uepes
0,25-1 roauny. [Ipu nepopansHomy BBeaenni 300 Mr/kr HesMiHSHHI
npenapar A0¢ir Cmax (405-531 mxr/mur) wepesz 0,5-1 roamny micas
BBEACHHA. MakcuManbHa KOHUEHTpAUis 3araabHOl pagioakTHBHOCTI
Oyna noaibHOIO i MaiiKe OJHAKOBOK 3 KOHLEHTPALIEK HE3MIHCHOTO
npenaparty 4epes 3 roaMHM micIs nepopaabHOro BBeAcHHs. IIpoTsarom
12 romun micas mepopamsHOro abo BHYTPIIHEOBEHHOTO BBEACHHS
KOHUCHTPAUis B TIIa3Mi KPOBI HesmiHeHoi QopMmu 3HH3HTACs
npubmusno o 1/200.
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I[lpu nepopasssomy sBegenni '“C-piraGarpuny 50 Mr/kr masmam
BirabaTpuH BM3HAYABCHA y He3MiueHili ¢opmi wepez 2-3 rommum,
R0cATIIA Cimax (8—27 mir/mu). [pu nepopansromy BBegenni 300 mr/kr
HesMmiHenui npenapar 10¢ar Cmax (37-43 mxr/mi) uepes 1-3 roaunm
nic/ust BBeaeH s, 3MiHa 3aransHOl pafioakTHBHOCT] Gy.1a TAKOW , SIK
KOHUCHTPAUisA HE3MIHEHOrO NMPEnapary, AOCATHYBIIM MAKCHMAIBHOL
KOHLEHTPALi [Tic/1s1 epopanbHOro abo BHYTPIlIHbOBCHHOTO BBCACHHS
qepe3 2—3 roAMHH.

BemokTyBanHs mepopansHO BBEACHOTO BirabaTpuny y uiypis i cobax
Oyno maibke nosHMM mpH 060X 203ax — 50 mr/kr i 300 mr/kr. dani
IION0 BHAUICHHS 3 CCUEH y MAaBN MOKA3QTH, IO BCMOKTYBAHHS
BiraGaTpuHy Mic/s NEPOPATEHOTO 3aCTOCYBAHHS Y HEOTO BHUIY TBAPHH
OyJ10 HEIOBHUM 1 3AIEHKHUM Bix 103u (IIBHAKICTS BCMOKTYBaHHs Oysia
HH3BKOK) MPH BHCOKHX Ho3ax). KpiM TOro, BM3HAYEHHS MWIBHIKOCTI
BHBEJCHHA DaTlOaKTHBHOCTI 3 (ekamtisMu mnpH BRegeHHi ‘C-
BirabaTpHHy Masnam MiATBEPAHIO, MI0 BCMOKTYBAHHS BirabarpuHy
0yJ10 HENOBHUM NPH MEPOPAIBHOMY BBEAEHHI LBOMY BHIY TBAPHH.

Byno 3’scosano, mo BiraGarpuH WBHAKO BCMOKTYBABCA 3 fmax
ynpoaosx | rogunnm sk y mypie, tak i y cobak. 3uaucHus AUCo. B
obox BuAiB TBapuH 36iMBmIYBANOCS MponopmiiHO Ko3i. Y mypi i
cobak  GlOAOCTYNHICTH  MEPOpaibHO  BBEACHOTO  BirabGarpumy
craHosuiIa Maitke 100 %.

Yac nocArHEHHA MAKCHMATBHOI KOHHEHTPAUii (fmax) (1-3 TOAHHH)
TpH NECPOPANEHOMY BBCACHHI OHOPA30BOI J03H BiradarpuHy MaBraM
OyB A0BUIMM, HiK Y HpiB i coBak, a Crmax 6yma HWKUO0, HDK V 1IHX
ABOX BHMAIB TBapHH. Y mociimkeHHi Ha Maenax 3HaueHHA AUC0.24 rox
AL OMHOPA30BOr0 NEPOPANBHOrO BBEACHHS Birabarpuny nosamu 50 i
260 mr/kr cranosuno 54,6 + 14,5 1 203 + 66 mxreroa/mn BiznosiaHo, i
30LIBIIYBAIOCS 3AJIEKHO Bif A03H.

3) posnoain

Po3snodin y mranumnax

Posmostin y Tkanunax “C-pirabatpuny mpu nepopansHOMY BBCICHHI
LIypam

Hlypam-ans6inocam SD i mirmentosanum mypam Long-Evans (LE)
BBOIHIIN OZIHOPA30BY f03y '*C-siraGatpuuy 60 mr/xr. V 6imsmrocti 3
AOCITIKYBAHHX TKAHHH (BKIIOYAKOYH I1a3My KPOBi T4 CpPHTPOLHTH)
KOHUEHTPALiA PajiOaKTUBHOCTI JOCATANA MAaKCUMYMY TPOTAIOM
0,5 romunam nicns BBeaeHHs. Hall nOBIIMIT tmax BH3HAYABCA B TKAHMHAX
oucH, y skux Crmax 6y/10 n0CSTHYTO uepes | rommey mic/is BBEACHHSL.

HaiiBrma xoHueHTpamis panioakTHBHOCTI BH3HAYEHA y WUTYHKY
(uepes 15 xBumH micys BBenenns: 1022 MKT €KB/T, HE BPAXOBYIOHH
BMICT [LTYHKA), HACTYNHHUMM 33 KOHLEHTPALI€I0 TKAHUHAMH Gynu
neginka (30 xBmwuH micas BeeneHHg: 257 MKr €KB/T) 1 TOHKHI
kumeyHuk (30 xBuaMH micns  BBeneHHs: 154  Mkroeks/r, He
BPaxoByOuH BMICT). Cmax B YCIX IHIIMX TKAHMHAX CTAHOBH/IA MCHILE
100 mxr exs/r.

Kpim Toro, '*C-piraGarpun sBOAMIM mepopamsHo wypam LE

OZHOPa30BOK 703010 60 Mr/Kr 1 BHMIpIOBaNTH KOHUEHTpAIi
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PagioaKTHBHOCTI B MUIA3Mi KPOBi, WKipi Ta TKAHWHAX OKA. SHAYCHHS
AUCy-» 1 KiHUEBOTO NEpioay HAMIBBHUBEACHHS {12, /U1 TKAHUH OKa 1
wkipu Oymu suummu y mypis LE, vk y mypis SD. Lli pesyasratn
cBimgats, mo “C-sirabarpus a6o MeTaboiTH MAKTH CHOPiAHEHICTE
[0 NITMECHTHUX KOMIIOHCHTIB TKAHMH Oka a0 mkipu i moBiIBHO
BHBOJATECA 3 MMIPMEHTOBAHHUX TKAHUH.,

Kouyenmpayis e 20:10610Mm Y MO3KY ma naasmi kpoei

3H-pirabatpus BBOAWIM ILIypaM OEpPOpanbHO n03000 50 a6o
300 mr/kr onuH pa3 Ha 100y NPOTATOM THIKHS IS BHMipHOBAHHS
KOHUCHTpauii B TKAHMHI TONOBHOTO MO3KY TA MIasMi KpOBi.
Bpaxosysanocs, o BiraGaTppH B TrOJOBHOMY MO3KY JOCATAE
PIBHOBKHOTO CTAHY A0 TPETHOTO BBEAEHHS. BHYTPIlIHBOMOZKOBI
MiHIMATBHI KOHUCHTpauil BirabaTpuHy y pIBHOBAXKHOMY CTaHi
komusanucs Bix 0,8 mo 1,2 amons/r npu mosi 50 mr/kr i Big 16 go
19 amons/r mpu 1031 300 mr/kr. Cmax Gyaa mponopuiiiso 103i.
Taxox sumiprosanu korueHTpauii S- i R-bopm y mmasmi kposi ta
FOJIOBHOMY MO3KY Micas 0araTopa3oBOTO NMEPOpANBHOTO BBEACHHS
pauemivynoro 3H-piraGatpuny wmypam. Konuentpanii umx asox
CHaHTIOMEPIB y maa3mi KpoBi Gyau npubAM3HO ONHAKOBUMH B YCiX
4acoBHX TO4kax. OmHaK, UIOA0 KOHIEHTpALii B TONOBHOMY MO3KY,
KOHUCHTpauis S-Qopmu, sKa € AKTUBHHUM CHAHTIOMCPOM, 3a3BHMYA
Oynma BHIOIO, HDK KOHOEHTpauis R-QopMu, sAKa € HEAKTHBHHM
€HAHTIOMEPOM.

Po3snooin y cimrieyi oxa

Konuentpauito siraGarpuny B ciTkisBUi OKa BHMIPIOBATH mix uac
TOKCHKOJIOTIMHOTO JOCHTI[UKCHHS HA MMYypax, AKHM [EpPOPaIbHO
BBoAuM BiraGarpus 100, 300 mr/kr nporarom 13 tuxnis. Ha MoMenT
BHMIDIOBAHHS PiBHI BIraGaTpuHy B CITKIBLI 3HAYHOKO MIPOIO 3/1EKAIN
BiA 1034 i cTanOBHIH MeHIE 1/5 cepearpol Cmax Y MIA3Mi KPOBI.
Konyenmpayis sizabampuny ¢ CMP

BiraGarpun BBOmMan mypam i cobakam moszamu 50, 100, 200 mr/kr
(cobaxu) abo 300 mr/wr (mypn) ommn pa3 wa a00y mpOTArOM
16 TiKHIB | BUMIiprOBamH KOHUEHTpauio BiraGatpuny 8 CMP. I y
mypis, i y cobak konuentpauis sirabatpuny B CMP pmocsarama
PIBHOB&)KHOTO CTaHy y Mexax 2 tiokHis. Kornenrpauis siraGatpuny
B CMP cobaxk Gyna Buiior0, Hix y mypis.

Konyenmpayis eizabampuny ¢ [[THC

Y nocaimkeHHi XpOHIYHOI TOKCHMYHOCTI Ha MaBmax BiraGaTpun
BBOAMIN mepopansHo aosamu 50, 100 a6o 300 mr/kr/noby. ITepiox
BBCACHHA CTAaHOBMB 6 poOkiB y rpymi, ska orpumysaza 50 aGo
100 mr/kr/z06y, 1 16 wMicsuis y rpymi, ska orpumyBama
300 mr/kr/no6y. Pipmi siraGarpury B CMP s6insmysammcs 3i
36LIbIICHHSM M03M AK y caMmuiB, Tak i y camok. Konuenrparis
Birabarpuny 8 CMP y mBox rpymax Husekux 103 Gyia BMmoo y
CaMOK, HIK y CaMuiB, ajde B IPymi BHCOKHX 03 PiBHI CYTTEBO He
BIAPI3HAIMCSA MK CTATTIO.
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B iHmOMY A0CTi/UKEHHI BHMIPIOBAH KOHUEHTpALi0 BiraGaTpuny B
CMP Ta B KOpi rof0BHOr0 MO3KY MABII, SIKi OTPHMYBATH BirabaTpun
nozor0 300 mMr/kr mporsrom 16 micsuis. [liamason kouuenTpamiii
siraGarpuny B CMP maen cranosus Bin 10,20 no 17,31 amons/mi
(cepenue 3HAUEHHS + CTAHAAPTHE BIAXMICHHSA [CBI]:
13,17 + 3,06 amons/Mn), a nianasoH KoHUEHTpauiil BirabarpuHy B
KOpi rOJIOBHOTO MO3KY CTaHOBUB Bix 2.4 10 7.2 HMOIB/T (cepenne
3nauenns £ CB: 4.2 + 1,9 umons/r).

36 ‘azyeanns 3 Girkamu

Cryninp 38°s3yBanns siraGatpuny 3 Ginkamu cupoBarku KpOBI
THO/IMHH BUMIPIOBAH iR Vilro 3a JOMOMOTOK0 PIBHOBAKHOIO Tiami3y.
He cnioctepiranocs 38’s3yBaHHs 3 GlikaMu cPOBATKHM KPOBi Y XKOIHIi
3 NOCIMKEHNX KOHIeHTpanii npenapary (20 i 100 Mrmons/1).

Kpim Toro, He cmocTepiranocs 38’s3yBanHs BiraGatpuny 3 Gimkamu
CHPOBATKH KPOBI 17 Vivo y IOCTIIKYBAHOMY Jiana3oHi KOHIEHTpawiil
(Bix 13 10 1378 MrmMoms/n) 10 8 roauu micas BBencHHs uypam SD.

Iponuxuenusn wepes niayenmy

Hocmiakeno npoHukHEHHs BiraGarpuHy ucpe3 IUIALIGHTY Ha
Gesnopoannx mumax Theiler (TO). Oauopaszosy 03y 400 Mr/kr
BirabarpuHy,  pO3YMHEHOro y  (isionoriuoMy  poszumHi,
IHTPANEPUTOHCATLHO BBOAMAX MumaMm Ha 10 neHs BaritHOCTI Ams
BH3HA4YEHHA PiBHIB BiraGaTpuHy B KpOBI Martepi, mioga Ta TKaHMHI
mwiaueHTH 9epe3 3,5, 6 ta 9 rommH micia BBenenHs. [lepemaua
BirabaTpuny nuoxy Oyna HE3HAYHOW, ane PpiBHi BirabaTpuny B
TIAUEHTI OyaM BUIIHMH, HIXK ¥ KpoBi mioaa. Yepes 6 i 9 roauu micns
BBCICHHA 3HAYCHHHA HE MOXKHA OYyJI0 BHUMIPATH, OCKITBKH BOHH
[ECPCKPHBAIHCS 3 ITIKAMH IHIIHX PCYOBHH.

4) metabouism

[licna sBenemns oasopasosoi aosm '“C-siraBarpumy 50 a6o
300 mr/kr mypam, cofakam i MaBmaM MOPIBHIOBAIH ILBHAKICTE
BHBCJCHHS I3 CEYCKH) PAZiOAKTHBHOCTI Ta HE3MIHEHOTO Npenapary
npotsarom 48 rogud. Y BCIX AOCHIZKYBAHHX rpymax Oinbiua 4acTHHA
BBCJICHOI pANiOAKTWBHOCTI BUBOAMIACS i3 ceuero y  Qopmi
HeaMmiHeHoro mpemapary. Takum umsOM, 6YN0 MPOAEMOHCTPOBAHO,
mo merabonism BiraGatpuny OyB Hag3BHYANHO HH3BKHM y BCiX
AOCTIKYBAHHX BHIIB TBAPHH.

Ipogins Giorpanchopmauii ouintoBaaM y cewi 3a NONOMOTOIO
MeToAy pamioxpomarorpadii. Heeenuki xinbkocti ommoro a6o msox
metaboniTis Oynu BusIBICHI y wypiB, cobak i masn. MeraGoumit 1 He
inentnikosannit. MeraGomir 2, Bussnennii y coax i moguan, Gys
inenTndikopanmii sk 1akTam BirabaTpury (5-BiHig-2-miponianHOH) i €
IPOIYKTOM PO3naiy, IKUil YTBOPIOETECS ¥ BOZHOMY PO3UMHI.

5) BuBCACHHS

"|piauHI micas MPOMHBAHHA KIITOK BHABICHO Biamosizxo 91-93 % Ta

Ilpu mepopameHOMYy Ta BHYTPIIHBOBEHHOMY BBEACHHI ‘C-
Birabarpuny mypam y 3i6pannx Biz 0 1o 120 roaun cewi, deranisx ta

94-96 % Bix movaTkoBOI AO3H pamiarii.
Kpim Toro, npu nepopaisHomy Beeacrni “*C-piraGarpuny mypaMm y
cepearboMy 94 % BBENCHOT PafiOAKTHBHOCTI BUBOAMIOCH 13 CEUEHO, a
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2% — 3 pexamismu y nepmi 24 rogunu micas sBenenns. Jo kinus 72-
FOAMHHOTO mepiony Bigbopy mpo6 Gyro BuBeneHo zaraiom 97 %
BBEJCHOI Pa1i0aKTHBHOCTI.

[lpn nepopameHOMy Ta BHYTDIIHBOBEHHOMY BBemeHHI '‘C-
Birabarpuny cobakam y 3iGpamux cewi, (examisx Ta piammi micns
NPOMHBAHHS KIITOK BUABIEHO Bia 91 mo 93 % Bix mouaTtkoBoi 103u
pamioakTusHOCTI uepe3 120 roaun. Binbia yacTHHAa 1031 BUBOIHIACH
i3 ceuero mpotsarom 12 romus.

llpu mnepopamsmoMy Ta BHYTpIWIHBOBEHHOMY BBemeHmi '*C-
Birabarpuny maemam saranom Bz 90 g0 95 % BBeacmol
PaziOaKTHBHOCTI BUABIAIOCH B ceui Ta ekamisx uepez 120 roauu
nicns BBeneHHs. [Ipu BHYTPIlIHEOBEHHOMY BBEACHHI BibIa YacTHHA
PafioaKTHBHOCTI BHsBIsLIacs B ceui. Ipu MEPOPATILHOMY BBEICHHI
50 mr/kr 1 300 mr/kr mpubmmsno 40 % i 23 % pamioakTHBHOCTI
BUALTAIOCH 3 ceuero i mpubmmzso 50 i 70 % pamioakTHBHOCTI
BHALLIOCS 3 (ekamismu  Binnosiamo. BiraGatpun Busoguscs
MEPEBAKHO HHPKAMH y HesMmiHeHoMmy Burusagl. CykymHa crymins
BHBC/ICHHS 13 CEUCHO HE3MIHCHOT0 NpenapaTy A0 72 roAMH KOIHBaIacs
i1 82 10 90 % mpu BHYTpilHEOBEHHOMY BBEACHEI Ta Bia 15 10 29 %
[P IEPOPATEHOMY BBEIEHHI.

6) bapmakokineTHuHi B3aemoail
(zoxmiHIYHI)

Brmue  Birafatpuny Ha aKTHBHICTE NEYIiHKOBHX (DCPMCHTIB
uuroxpomy P-450, mo meTaboni3yroTs nikapebki 3aco6H, JOCTiHKEHO
Ha camusx wypis CD. Birabarpun BBoammm nepopaisno mozom0 30,
100 abo 300 mr/kr/ao6y npoTsrom 4 amis; yei Tectu Gynn nposeseni
MIC/st OCTAHHBOTO BBEACHH:. BUMIpIOBANM aKTHBHICTS UATOXpOMY P-
450, axrtusmicTe N-gemermmroBanns eTHiMOpdiHY, aAKTHBHICTD
FIAPOKCHIIOBAHHS AHLNIHY, KLTBKICTE MIKPOCOMATBHMX Ginkis Ta
BIAHOCHY Macy mewinku. Tecr noToprosam Tpuui. Y excriepnmenri 1
pisenp P-450 y meuinni gemo 3umsmecs 0 giamazony Bix 72,4 mo
81,0 % Bia KOHTPOIBHMX 3HAYEHBb y BCIX Tpymax I03yBaHHSL [pu
HaiiBumiid go3i (300 mr/kr/noby) axtuBHicTe N-ZeMETHIIOBAHHS
CTHAMOP(IHY Ta AKTHBHICT M'APOKCHTIOBAHHS AHLTIHY SHU3HIUCS 10
640% Tta 71,9% Bia KOHTPONBHHX 3HAYCHB BiANOBinHO, V
excriepumenTi I BizHOCHA Maca mewinkm 3HM3mmaca mo 90,2 % sin
KOHTPOJIBHHX 3HAYCHB npH 1031 300 mr/kr/noby, a riapokcuroBaHHs
aninidy s6inbunocs va 124,8 % i 142,5 % nopiBrAHO 3 KOHTpOIEM
mpr go3ax 100 i 300 mr/kr/go6y signosiamo. YV excmepumenri 11
criocTepiranocs moaibHe 3HMKCHHS BiAHOCHOT MACH MCYIHKH, anc
aKTHBHICTh TIAPOKCHITIOBAHHA AHLTIHY 3HH3MIACA HA 712 %1732 %
BIZl KOHTPOJIBHUX 3HAYeHb y rpynax 100 i 300 mr/xr/z06y Bianosiaxo.
Kpim Toro, xonuentpauis wuroxpomy P-450 Gyma Hmkuow, Hik
KOHTPOIbHE 3HAUCHHA AK y rpymi 100 mr/kr/noby (83,3 %), Tak i B
rpymi 300 mr/kr/nody (85,6 %).

Kpim Toro, oaxopasoBy go3y sirabarpuny 30 i 100 mr/kr BBOTMIH
NECPOPATBHO 1 OUIHIOBAIIN BITHB HA KiNBKICTB JePMEHTIB UMTOXpOMY
P-450, mo wmera6omisyiore mikapceki 3acobm, i MiKpocOMaabHHX

OUIKIB yepes 4 romuHM micns BBemeHHs. Y IBOMY JOCTIIKEHHI He
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BHABJICHO BIAMIHHOCTEH Bix KOHTPOJIBHOL TPy, Lli pesymsraTu
CBiTuaTh, mwo Birabatpus Mmae Mlmmanhay 3OATHICTh IHAYKYBATH
TNEYIHKOBI ()EPMEHTH, 10 MeTaGoTi3yIOTh TKapchki 3acobu.

7) inun papMakoKiHETHUH]
JNOCTIKCHHSA

PiHi BlraﬁanHHy B [UIa3M1 KPOBI OUIHIOBATH B 4-THXHEBOMY
JOCITIDKEHHI TOKCHYHOCTI 100 OPraiB 30py MpPH NEpPOPanbHOMY
3aCcTOCYBaHHI HecTaTeBospimim mypam SD. Hecraresospini ypu SD
(sikoM 4 aHi Ha mouyaTky ,’L‘(OCHI,EI?KE‘,HHF[) OTPUMYBAJIM MEPOPATBHO
H€PE3 30HA OAHMH pa3 HA 100y BOAY /Ui iH’ €Kil (KOHTPOIbHA rpyma)
Bia | 10 28 nus BBenenns abo siraGarpun 103010 30 Mr/xr/noby 3 1 go
10 nus, a motim 30, 50 aGo 100 mr/kr/no6y 3 11 1o 28 aus BeeHHs
npenapary. 3pa3skd KpOBi A BH3HAYCHHS KOHLEHTPALIH B miasmi
KPOBI  JOCII/UKYBAaHOTO Tpenapary 6ym1 oTpuMaHi  Bix 3
HECTATCBO3PLIMX LyPIB KOKHOI CTaTi y KOXHIil yacosiit Toumi (uepe3
1, 2 1 4 ronuuu nicas BBeneHHs 1034 Ha 28 ,;'.F,ei-!b) 1 BIT yCIX TBapHH —
uepes 2225 roanH Nicis OCTAHHBOTO BBEAEHHS LA ac ayromncii. Coax
1 AUC 36inbimysamics npu Bsenenni npenapary iz pisas ao3u 30-30
10 30-100 mr/xr. e 36imbmenns Gyno nponopuiitsum x03i. He Gymo
BHSBJICHO PISHHLI B EKCMO3MIIT 32 CTATTIO MPH 3aCTOCYBAHHI TPHOX
PIBHIB 103.

4. Tokcukosoris:

1) TokcuunicTs y pazi oaaopaszoBoro
BBEIEHHS

Tokcuunicme y pasi 00HOPA306020 NEPOPANLHOZO GBEOCHHS MUWAM i
wyypam

Toctpy ToKCHuUHICTE MpH MEpOPaNbHOMY 3aCTOCYBAHHI ABOX Ccepiii
Blraﬁanﬂﬁy (MDL71.754-118 i MDL71.754-130) ouinioBamu Ha
MHIIAX 1 1ypax (no 80 camuis i camok KoxkHOro BUAY). Jocaimkysani
mikapebKi 3acobu y BUrISi OAHOPA30BOT AO3HM BBOJMIH Hepe3 30H
nozamu Big 1000 mo 5000 mr/kr. 3a TBapumaMm crocrepiranu
npotsroM 14 auis micas seenenns. [lonosunni neransni go3u (LDso)
mms cepii MDL 71.754-118 cranoswtn 3354 mr/kr  (mumi) i
4056 mr/kr (mypu); LDso ans cepii MDL71.754-130 cranosumu
3345 mr/kr (vumi) i 3932 mr/kr (wypu). Cmeprs HacTymana mpH
mozax = 2500 Mr/kr sIK A1 MHIDEH, Tak i ans mypis, npu BBCICHHI
obox cepifi. OCHOBHOIO KIIHIMHOIO O3HAKOK, OB S3AHOK 3
npenapatoM, Oyna menpecia (yci gosu — mypu, 2500-5000 mr/kr —
muwi). [Mocrifinumu o3wakamu mpu ayroncii TBapwH, 3HalizeHMX
MEpTBHMH, OyIH BUPA3KH LLTYHKA Ta/a00 TEMHA PiIMHA B MIYHKOBO-
KHIIKOBOMY TPakTi. ¥ TBapuH, SKUX YMEPTBHIH Ha l4-i neus, He
CIIOCTEpiranocs Oymp-AKuX O3HAK, 0B I3aHHX 3 MPENAPATOM.
Hocaioxncenns  2ocmpol  moxcuunocmi npu REPOPANLHOMY  ma
IHMPANEPUMONeans oMy 6Be0enHT Wypam i Muuam

BiraGarpun nepopanbHo BBOAMIH MUUIAM i ypaM Pa3zoBoO 403010
y Aianasosi Bin 2500 mo 5000 Mr/kr Ta iHTpamepPHTOHEATBHO B
mianazoni Bix 1200 mr/xr 1o 3000 mr/kr. 3a TBapuHaMu criocTepiramm
nporsrom 14 anis micna seeacHHs. [Tepopansra LDso must mypis i
muweii cranosraa 3100 mr/kr i 2830 mr/kr Bigmosiguo. LDso micas
IHTPANCPUTOHCAIPHOTO BBEJCHHS IypaM | MMIIAM CTAHOBMJIA
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1473 mr/xr i 1028 mr/kr siznosiaso. Jenpecis criocTepiranacs K y
1ypis, Tax i y mumreii. ITinoepexuis crocrepiranacs mumre y mypis.
Hocaiodcenns 20cmpot moxcuuHocmi npu iHmpanepumonearsomy
68edeni c)opac AUM MUUAM

Mumam  inTpancpuroncansHo BBOAMTH BiraGaTpuH y BHrIAm
OAHOPA30BOI 031 B Aianasoni Bix 1000 g0 3500 Mr/kr 3 inTepBamamMu
y 500 mr/kr. 3a TBapuHamn cnoctepiramu nporsrom 14 amis. Byno
BCTaHOBICHO roctpy LDso ams 3pimux mumieit na pini 2447 mr/xr. V
BCiX TBAPHH, SIKi OTPUMyBaIH Birabarpus, cnocrepwa::acx Jenpecis 3
TSLKKICTIO 3a/1€KHO BiX 103H Bia nerkoi npu 1031 1000 Mr/kr no Tsskkoi
npu 103i 3000 mr/kr. Cynomu cnocrepiramucs y 2/10 mumeii y rpymi
AosyBaHs 3000 mr/xr ta y 1/10 muwmeit y rpymi AO3YBAHHA
3500 mr/kr. Ilpu ayroncii BHSBICHO HE3HAYHY KiNBKICTH PiAMHH B
TPYAHIH MOPOXHHHI MHIICH, ski oTpuMyBaan 2031 2500 Mr/xr abo
BHIIE, A€ JKOAHMX BIIXHJICHb Bil HOPMH HE crmocTepiranocs y
BHJKHBIIHUX TBAPHH.

I'ocmpa LDso sicabampuny npu inmpanepumonearsnomy esedenti
Muam

Birabatpun intpancpuroncansno ssommam mmmam CD-1 (ICR)
(n= 10 camuis/rpyma) y BUTIsai 0AHOPA30BOi 403K B AianmasoHi Bix
2000 po 3500 mr/kr. 3a TBapuHamu crocTepiranK 20 7 AHIB M
BBezicHHA. [ocTpa LDso y usomy mocnimkenni cranosmia 3000 mr/kr.
Cwmepte nactymana y nepioz iz 10 roaus 10 4 auiB micas in’ exuil,
IIpu Ginbw BucOkMX 703aX y Muumeii cnoctepiramacs BupaKeHa
cejlallis, KaTaToHis i 3ropbnena nosa.

2) TOKCHYHICTB y pa3i HOBTOpPHHUX
BBC/ICHD

Hocniducenns 3 usnavenns dianasony 003 na wypax
Hlypam-ane6inocam CD (n= 10/cTaTe/rpyna) BBOAMAM Birabarpun
NepopanbHo Yepes 30HA no3amu Bix 10 mMr/xr go 1000 mr/kr/noby
nporsrom 14-16 namis. Kniniveo npu  gozax >200 MI‘;"KI"/.E[Oﬁy
CTIOCTEPIraocs: 3ACHKHE Bill N03H 3MCHILCHHS NPUPOCTY MACH Tina Ta
crnoxkuBanus kopmy. Ilpu mosi 1000 mr/kr Bunmkmu gempecis Ta
BUCHAKEHHS, 1 1 3 5 camok, ski orpuMyBamm mo 103y, momepia 3
Hepu3HaueHol npuumaM. Knintunai naGopatopri nami Brmouwanm
HE3HAYHE SHIKCHHS KibKOCTI nefikounTis mpr 1000 mr/xr i momipse
samkeHHst  pisas AJIT mpu =200 wmr/kr. He  sussiacho
MAaKpOCKONiYHIX b0 TiCTONATOMOTIMHMX 3MiH, ki MoxHa Gymo 6
BITHECTH [0 cneuncp;tmm TOKCH4HOT gii BiraGarpuny. Jlami
JOCTUDKCHHS.  CBiIYaTh 1O  BiHOCHO HH3bKY TOKCHYHICTD
Birabarpuny.

Z-muwoicrese  nowykose  ochiodicenns  moxcuumnocmi - npu
HEPOPanbHOMY 88EOEHHI HVPaM

U_lypu SD (BikoM Bix 5 10 7 THKHIB) OTPHMYBAJTH 4CPE3 30HA BOAY
s i exuili (KOHTposbHA rpyna) aGo BoaHi po3umHM BirabaTpuny
mozor0 100, 300 abo 500 mr/kr/moSy oamu pas ma 106y mpoTsrom
2 twxmis. Llypis moams cnocTepiranH  woAo0 cmep*moc*n Ta
KIHIMHHX O3HAK. Hanpmcmm nepioay BBEACHHS IIYPIiB migzapBamm

eBTanasii Ta ayroncii. I'onoBHuit Mo30K i o4i Gymu BiniGpani v Beix
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TBAPHH MiJ Yac AYTOMNCI Ta PENPE3CHTATHBHI 3pa3KH TKAHWH OUeil BCixX
HIypiB 3 ycix rpyn nocnimxysa:m i Mil(pOCKOl‘IOM CmMmepTrenbHux
BHIAJKIB 1 KTIHIMHAX 03HAK, [10B’13aHIX i3 BECJCHHAM TPENapary, He
CMOCTEPIranocs MNpOTArOM YChOTO  AOCHifKeHHA. [lepopanbHe
BBeACHHA Birabatpuny wmypam SD y gozax 100, 300 a6o
500 mr/kr/moby copHYMMHWIO 3aneKHE Bil  NO3M  3MEHILEHHS
CEpeHBOTO MPHPOCTY MACH TiTA TA CHOMKHBAHHI KOPMY NpH BCIX
A03aX Ta y TBAPUH 000X CTATEH: y TOH Yac sk nomipHe abo BHpaXcHE
3MeHIIEHHA Oyao BigsHaweno mpu 500 mr/kr/aoby, THKKICT 3MiH
BBAXKANAC nomipHow mpu 300 mr/kr/no6y 1 aerkow abo nmomipHow
npu 100 mr/kr/zo0y. Takum uMHOM, 332 YMOB JAHOTO IOCILMKEHHS
piBeHb 103M, TIpH fAKOMY He crocrepiraeTbes edexry (NOEL) Gys
amkae 100 mr/kr/noby, a pisess go3u 300 mr/kr/mo6y BBaKaBCs
HAHBHILOO 103010, MPUAATHOIO IS TPHBAJIONO 3aCTOCYBAHHAL

Hocaidxcenns nidzocmpor mokcuunocmi na wypax

3aranom 160 wypawm (n = 20/crats/rpyna) BBomuan sirabaTpun yepes
30HA OauH pa3 Ha Zo0y mnporsarom 3 wicamis. dDizukansHe Ta
opraapMockomiune  ofcTeieHHs Gymno mNpoBEAEHO meped  Ta
Hanpukindi gocnimkents. Kpos s naGoparoproi ouinku 3a6upanu
Nepea AOCHILKEHHAM, TTIT 9aC NPOMIMHOTO yMepTBinHA (1eHb 38) Ta
Hanpukiam aocikends. Oanopazosi 1060Bi mepopaibhi n03m
Birabarpuny 30 wmr/kr aGo 100 wmr/kr mporsrom 3 micsuis =He
CTIPHYHHSIIH TOKCHYHUX eeKTiB y mypis. Y mypis, aki orpumysatn
nos3u 300 mr/kr/moBy, cnocrepiraaucst anonewis, pi3Ke 3HHKCHHS
TPUPOCTY MACH TiNA, CYAOMH, MIABHIIECHHS PIBHA IVIIOKO3H B KPOBI
HATILE Ta BaKyoTizarig 6110l pe1oBuHM MO3049KA.

Hocridxcenns moxcuunocmi na wypax mpueanicmio 1 pix

3aranom 150 camuis i 150 camok urypis SD otpumyBanu sirabarpus
3 xopmom nporsirom | poky. Ilepex mocaimkennsm i wepes 6 1 12
MICALIB 3aCTOCYBAHHs INPEMApaTy NPOBOXHIH O(TATBMOCKONIYHE
obcrexenns Ta nabopatopHi anamizu. Yepes 6 Ta 12 micauis npuitomy
Npenapary KinbKoxX TBapuH Oyno niazano ayroncii aas oGcTexeHHs
opraHiB. Y LiCH € Yac A0AATKOBiil rpymi TBapHH BiAMiHAMM TIpenapar
Ta CIOCTEPIrank npoTsroM 3 abo 6 MiCALiB A BUIHAYCHHA CTYTICHS
BiAHOBNCHHS 6y ab-nkux cumnromis aGo ypaxkens. IlotiM mux mypis
Mi11aBaTH ayTONCIi, a IXHiif FOTOBHMI MO30K AOCTIKYBATH METOIOM
CBITJIOBOT MiKPOCKOMil.

Ilepopanbue BBeneHHs mypam 3 kopmom Birabarpuny mosamu 30,
100, 200 a6o 300 mr/kr nporsrom | poky NpHU3BOAMIO A0 3AIEKHOTO
BIA J03H 3HUKCHHS MAaCH TiNa, sIke Oy710 AOCHTh BHPAKEHHM NP
> 200 mr/kr/no6y. Cymomu possuHymucs y OinbwiocTi mypis, siki
npuitMamu 200 mr/kr/no6y Tta 300 mr/kr/no6y, nmpubnuszHo uepes
3 micsaui. Tonopuuit Mo3ok GyB €IMHMM OpraHoM, y sIKOMYy
CHOCTEPITANHCA TiCTONATONOTIMHI O3HAKM  ypaxeHHs. OCHOBHHAM
ypaxenuaM Oyna sakyomizanis Ginoi pedoBWHM B pi3HHX 061aCTIX
MO3Ky. Baxyomizauis 3umkna wepes 3 wmicsmi micns  Biamiam
npenapary. [lapagokcaneno, aze crymime Bakyomizauii B rpymax
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nosysasHst 200 i 300 Mr/kr mOMITHO perpecyBas IPOTATOM HACTYITHHX
6 MICALIB BBEACHHS NpEMapary, IO CBIYATE NPO MCBHHH THI
ajanTauii 0 UuX 103.

Hocnioncenns 3 eusnawenus oianazony 003 ua cobakax, sKi
OMPUMYBAIU NPENAPAm RPOMAZ0M 2 MUKCHIG

3aramom 5 camuam i 5 camkam cobak moposm Gire BBOIMTN Yepes
30H7 BiraGatpus aosamu 0, 100, 300, 600 a6o 1000 mr/kr mpoTsrom
2 mwoknis. Beenewss npemapaty NpH3BOAMIO A0 TEPIOAHYHOIO
6GITI0BARHS, 3MCHIIEHHS CIOKHBAHHA KOPMY Ta BTPATH MACH TiJIa pH
> 300 mr/kr/no6y Ta emepri i camuis, i camok y rpyni Bucokux 103, He
BAAIOCS BHMSABHTU BIAMOBIAHHX Mopdoaoriuaux abo KriHIKO-
TATONOTIYHUX JAHWX, AKi 6 MOSCHUIM MPHYMHY HUX CMEPTEIbHHX
BHNAJKIB.

Hocnioocenns  nidcocmpoi  mokcuunocmi npu  nEpoparbHOMY
aCMOCY8anti cobakam

24 cobaxu mopomu Girb OTpUMyYBamH BiraGaTpUH MEPOPATIBHO B
KEIATHHOBHX Kancynax oaumH pas Ha noby B mosax 0, 30, 100,
300 mr/kr/no6y nporsrom 3 micsuis. 3acrocysamms BiraGatpuny
no6pe NepeHOCHIIOEs MpH 3acTocyBaHHI ao3amu 30 1 100 mr/kr/zoGy
nporsrom 3 wmicauis. Tokcwuwi edekTn BuHMKIM TpH  mO3i
300 mr/kr/zo6y i BKIIOYATH AHOPEKCiH, 3MCHLICHHS TIPHPOCTY MAcH
TiIa Ta AaHEMI0.

Hocnioocenns moxcuunocmi na cobakax mpusanicmio 1 pix

Y cobak nopoau Girmb, SKHM BBOZWIM BirabaTpiH y JKenaTHHOBHX
Kancynax y BUNIiAl oaxopasosoi xosu 0, 50, 100 a6o 200 mr/kr/ao6y
npoTAroM 12 MicAuis, He BHABJICHO BILIHBY NPENApaTy Ha KIiHIYHI
O3HAKH, MPUPICT MacH Tina, pesyabTaTdH odTaIbMOCKOMIYHOro abo
EKI  ofcrexenns abo Makpockomiudi O3HAKM TIpH  ayTOMCil.
licronoriaui  3MinM, moB’s3ani 3  BBeleHHsSM  mpenapary,
00MEKYBANUCS BAKYONi3alli€el0 NEBHHMX JUISIHOK 60 pEYOBHHM
FOJIOBHOTO MO3KY (FOJJOBHHM YHHOM CTOBIIIB CKJIETIHHS Ta 30POBOI0
tpakty). Ilicns 6 wmicsamis BBeacHHS mnpemapary MiKpoBakyoumi
BHSABJIAIM e y cobak, sxum BBoaman = 100 mr/xr/noby, i Bonn
sarajiom Oynu HesHaunumm. Ilicas 1 poky BBemeHHs mpemaparty He
CIOCTEPIranocss NporpecyBaHHs Bakyomisamii y  cobak, ski
orpumysami 100 abo 200 mr/kr/noby. ¥ aBox cobak, ki oTpumysatu
Birabarpun 103010 200 Mr/kr/n06y npotsarom 7 MicAwiB 3 HACTYNHAM
4-MICYHUM TIEPIOAOM BIIMIHH NPENApaty, He BHABICHO BAKyOIi3auii
TOJIOBHOTO MO3KY Ta Oyab-fKHX PE3MAYATBHHUX O3HAK, IO CBIAYHTH
PO 3BOPOTHICTH MX 3MiH. IIpi Gyab-skomy pieui 1031 Ta B Gymb-
sKifi 4acoBil TOULI HE BHABICHO MOB’I3AHUX 3 NPENAPATOM 3MiH
Qprasis 30py.

Hocaioxncenns 3 euswauenns Oianazony 003 npu REPOPATEHOMY
8GedenHi Magnam

[Tepme nocmimKeH s IPOAEMOHCTPYBANO, IO EPOPATEHE BBEACHHS
MakcHManbHOI  nosu  sirabarpmry 300 mr/kr/mofy  masmam
UMHOMOJITYC HE CTIPHYMHSB 3HAYHOI TOKCHYHOCTI ¥epes 3 wicsami, a
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€AUHOI0 O3HAKOI MPOTATOM MEPIIMX 6 MiCAIIB TOCHTKeHHs Gymm
pinki BUNOpOXKHEHHS. Y HACTYNHHX AOCHIIKCHHAX MEPOPATIbHE
BEC/ICHHA OJHOPAa30BHX WIOAEHHHX 03 Birabarpumy 500, 750 ao
1000 mr/kr/noly cnpusmrano pinki a6o M’sKi BUNOPOKHEHHA y BCix
MaBIl, MOYHHAYH 3 mepuoro ado Apyroro BBEACHHS 1 mpotsrom |-
MicsuHOTO Iepioay. ¥ GiapmocTi MasI y 1BOX Tpymax HafBUILOT 103K
TAKOK CIIOCTCPIramTiCh aHOPCKCIS Ta BTpaTta MacH Tiga. Po3aineums
no3u 600 mr/kr/mo6y (300 mr/xr 2 pasu va noby) He 3amobirano
BHHUKHCHHIO Jiapei, fka pO3Movanacs MPOTATOM MEPIIOr0 THIKHS
BBCACHHS npemapary. Kpim Toro, pieni siraGatpuny B nasmi xposi
Oy npuGIM3HO OJHAKOBMMH Yy TBAPHH TPYN HAMBHINUX 703, IO
CBIIYMIO NPO MAaKCHMAThHE BCMOKTYBAHHS TpH uuX gozax. Lleii
BUCHOBOK MOKC IOSCHHTH MOXIHBY [OB'SI3aHY 3 NpHIiOMOM
NPEnapaTy HE 3AIEKHY BIA JO3H MIKPOBAKYOII3ALHI0 TOJIOBHOrO
MO3KY y ASAKHX MaBIl. PesynbTaT cBiggaTs, mo 6y10 6 HEMpaKTHYHO
BBOJUTH MAaBIAaM IPOTATOM TPHBAJIOro nepiomy siraGatpur mo3or
Oinemre 300 mr/xr/no6y.

6-piune 00CaiOAHCeHH MOKCUYHOCTIE HA MAGHAX

4 rpynmaM MaBm UMHOMOATYC BBONWIH MCPOPATBHO UYCpE3
Ha3oracTpanbHui 3081 Birabarpun gozamu 0, 50, 100, 300 Mr/kr onun
pa3 Ha 100y. Birabatpur no0pe mepeHocuBes, HE CIIPHYHHSAOYH
KITIHIYHUX O03HAK abo :zaﬁopampmx aMIH y nmosax 50 Ta
100 Mn’rcr/';.loﬁy nporsroMm 18 wicauis. Ilpn rlc’ronaTo'IormHomy
mocniKenHHi uepes 3 Ta 6 Micauis He BHABICHO 3MiH. BBeaenus 103u
300 mr/kr/mo6y nporsrom 16  MicAwiB  CIPHYMHAIO HEYACT
TPaH3UTOPHI PiAKI BUNIOPOXKHCHHA y AeAkHx Masi. He ciocTepiranocs
nobiunnx epekris 3 Goky noseainkmy, GioxiMiYHAX napaMeTpis Kposi
Ta TeMATOJOTIMHMX MOKA3HWKIB Ta aHami3is cewi, Tucky CMP, macu
Opranie  a00 MAaKPOCKOMIYHMX O3HAK. CIMHOKX  3HAYYLIONW
riCTONATONOrIYHOK 03HAKOKW Oyaa MIKpOBAKyOmi3auis TOIOBHOrO
MO3Ky B rpymi aosysanus 300 wmr/kr. OgHak He OTPHMAHO WITKHX
AOKa3iB, NI0 BAKYOTi3allist B FOMOBHOMY MO3KY MABI OyI1a OB’ g3aHa 3
BBCICHHSM Birabarpuny.

Magnawm, siki otprumyBanu sirabarpun 103050 50 a6o 100 mr/xr/zo6y,
BBCACHHA TPEMapatry npomOBXKyBaaM mpotiroM 6 pokis. Jo6osi
ﬂEpOpB}IbHi Aosu sirabarpuny 50 i 100 mr/kr no6pe TEPEHOCHIHCS
camusMu | camkamu masn. Axtusaicts TAMK-T y nisiit ckporesiii
101 FOIOBHOIO MO3KY SHIKYBAIACS Hepe3 6 TOAHH micis OCTaHHBLOI
aosu Ha 30 % ta 32 % y masm, saxi orpamysanu 50 a6o 100 mr/kr/moby
Blanosigno. Onnax koHuexTpauis TAMK y mosky He sminnnacs. He
cmocTepiranocs noGiunux edexris 3 Goxy moBexinku, GioxiMiunux
NapaMeTpis, TEMATONIOTIYHIX TIOKA3HHUKIB, AHATI3IB ceui, tacky CMP,
MacH OpraniB abo MakpOCKOMIYHHX Ta ricronoriunux osmak. ['pyma
HATONIOTOAHATOMIB, AKI JOCII/KYBATH TOJOBHHH MOZ0K LHX MAaBII,
JIHOUIA  BHCHOBKY MIPO BiACYTHICTE maromorii, nos’ssanoi 3
BBCJICHHAM NPENapary, Ta BIACYTHICTb MiABHIICHO] BAKYOTI3aIiii mic/st
6 pokis uogenHoro Beenenns 50 a6o 100 mr/kr sirabatpusy.
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3) reHOTOKCHYHICTD'

n vitro

Tecm na seopomui smymayii Salmonella typhimurium

Hnanmwernnit meron 3 Salmonella typhimurium (wramu TA1535,
TA1537, TA1538, TA98 i TA100) BHKOpHCTOBYBaaH (48 rox) asiui
Ans  OTPUMAHHA pE3yNbTATIB TECTY HA 3BOPOTHY MyTalio 3
merabonianoio akTuBaniero a6o Ge3 takoi npu 5000 mkr/maanmer. He
cnocTepiranocs 36iTbIUCHHS KiNBKOCTI KOJNOHiH 3i 3BOPOTHHMH
MYTAalisiMH B S>KOZHOMY 31 mramiB, To6TO He crocTepiranocs
MYTarcHHOro eexry irabarpuny.

Tecm na seopomni symayii Escherichia coli

Y pesymbrati aBOX TeCTiB Ha 3BOPOTHI MyTauii METOZOM
npeinkybanii (48 romus) 3 suxopucrannsm Escherichia coli (mram
WP2uvrA) we cmocrepirasiocs 36iIbIIEHHS KiIBKOCTI KOTOHiH 3i
3BOPOTHUMH MYTAUIsIMH HABITh PH KOHUEHTpauii 5000 Mxr/miasmer
HE3QJIEHHO B HAABHOCTI YM BigcyTHocTi MerabomivHoi akTHBALi.
TakuMm @1HOM, HE CrOCTEPIrasocs MyTareHHOTo edekTy Birabarpuay.

Tecm na xpomocomui abepayii' y krimunax ccaeyie

Y recti Ha xpomocomHi abepauii 3 BHKOpHCTaHHAM nimpouHTIB
U1yPiB HE BUSBICHO 30iMbIICHHS KUIBKOCTI KITITHH i3 XPOMOCOMHHMH
CTPYKTYPHHMH AHOMAaJisMH HaBiTh micas 4-roguuuoi 0Opobku
npenaparoM y konnenTpaiii 5000 Mxr/Mi, He3ameKHO Bix HAIBHOCTI
4d  BiACyTHOCTI MeTaGomiunoi akrusadii, TOGTO XPOMOCOMHHX
abepauiit BHacinok 06po6iku BiraGaTpuHOM He crocTepiraocs.

Tecm na xoneepciio zeiia 3 GUKOPUCIAHHAM OPICONCOBUX epudie

He cniocrepiranocs minpmimenns 4acToTi KOHBEpCii reHiB HABITH MpH
0bpobui 3paskie npenapatoM y KOHUeHTpawii 5000 MKr/Mi poTsrom
16 roagun (-S9) a6o 4 roamn (+S9) HE3anEeKHO Bix HAABHOCTI UU
BiacyTHocTi MeraGomiumoi axtuBauii. Biraatpun se imaykysas
KOHBEPCIFO I'CHIB.

Tecm na moukosi Mymayil 3 6UKOPUCIAHHAM OPidCONCO8UX 2pubia

He cnocrepiranocs 30inbuieHHs 9acToTn MyTauii Hasite micas 16
ronud (-S9) abo 4 romun (+ S9) 06pobku 3paskis mpemaparom y
konuentpauii 5000 mxr/mi 3 meraGoniunoro akruBamicro abo 6e3
Takoi. BiraGarpun He Mas myrareHHOTO edexry.

Tecm na npamy mymayilo 3 GUKOPUCMAGHHSM KIIMUN  SCYHUKIE
kumaiickozo xom ‘sxa (CHO)

He cnocrepiranocs 36ibmieHns 4acToTH MyTauiii HaBite mpm
06pobui KiTHH NpenapaToMm y koHueHTpauii 5000 Mr/Mn npoTAroM
4 roguy, He3aTCKHO BiA HAABHOCTI 4M BiaCyTHOCTI MeraGomiuHoi
aKkTHBauii, 1 MyTareHHoro eekTy BiraGaTpuHy He BHSBICHO.

in vivo (BKIIOYAI0YH A0AATKOBY
OLIHKY 3 TOKCHKOKIHETHKH)

BirabaTtpua OwiHIOBATM B MIKPOSACPHOMY TECTI HA KIITHHAX
KICTKOBOrO MO3KY MUIUICI,

BiraGarpun BBOIMIN MHIIAM 33 Z0OMOMOTOI0 IEPOPATBHOTO 30HIA B
oaxopa3osux Ao3ax () (HeraTuBHuil KOHTPOns), 170, 540 i 1700 mr/kr.
Kpim Toro, Gyma creopeHa rpyma MO3HTHBHOTO KOHTPOJII, SKIiif
BBOAHIH LmKIOohochamin 120 mr/kr nepopansho. Yepez 24 aGo
48 roauH micns BBEACHHS NMPENApaTy 3i CTErHOBOI KicTku 3abupann

KICTKOBHI{ MO30K 1715 ITiAroToBKH 3a0apsienoro 3a ['imM3oro spaska ais
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Mikpockomii. YV rpymax, saxi orpumysamm BirabaTpuH, He
CIOCTEPIranocs  3HAYHOTO  MIABHIICHHN  YACTOTH  BHUSBACHHS
MIKPOSAEPHHX TOTIXPOMATHYIHUX €PHTPOLMTIB MOPIBHAHO 3 rpymnoo
HETATUBHOTO KOHTPOJIIO. Y MHUIEH 3 rPynu MO3HTHBHOTO KOHTPOIIO
BUSBICHO  3HAYHC  30LTbINCHHA  KiNBKOCTI  MIKpOSACPHMX
HOMIXPOMATUYHHX EPHTPOLMTIB. TakuM w€uHOM, Birabarpuu OyB
BH3HAHUI HCTATHBHUM Yy MIKPOSACPHOMY TCCTI HAa KIITHHAX
KICTKOBOIO MO3KY MHLICH.

4) KaHIEPOICHHICTS:

JOBIOCTPOKOBI TOCTLKEHHS

18-micsune 00CAIONCEHH KAUYEPOLERHOCI HA MULAX

3aramom 200 camisiv i 200 camkam Mumeit-anb6iHociB 3 KopMOM
BBO N Birabatpus gosamu 0, 50, 100 aGo 150 mr/xr/no6y nporsrom
18 MmicauiB. Y uBOMy HOCHIZIKEHHI HE BHABICHO OVIAB-SIKOrO
KAHIEPOTCHHOr0  MOTeHIiany  BiraGaTpuHy, OCKiTbKM  He
CIIOCTEPIranocs Pi3HMIN B YACTOTI HEOIUIACTHYHHMX YPMKEHB MK
rPYMoI0, sIKA OTPHMYBATA BIrabaTpHH, TA KOHTPOIBHOK TPYIIOLH.
2-piune 00C1ONCEHHA KAHYEPOLEHHOCMI HA WYPax

3arazom 200 camuam i 200 camkxam mirmeHTosanux mrypis LE 3
KopMoM BBOAnnH Birabarpun goszamu 0, 50, 100 aGo 150 mr/kr/aody
nporaroM 2 pokis. 3a pe3yibTATAMH LBOTO JAOCITIIKCHHS,
3aCTOCYBaHHs  Birabarpury mpotsroMm 2 pokis He Oymo
kanucporeuanM y wmypis LE. He BusiBieno pisuunmi B uacrori
HEOIUIACTHYHHX YPayKEHb MK TPYIIOI0, SKa OTPUMYBala BiraGarpus,
1 KOHTPOIBHOK PYIIOLO.

KOPOTKOCTPOKOBI AocHimKeHHs a60
JOC/IDKEHHS CEPEAHbOT TPHBAIOCTI

JOATKOBI JOCITITEHHSI

5) penpoayKTHBHA TOKCHYHICTD Ta
TOKCHYHHIT BIIJIMB HA PO3SBHTOK
IIOTOMCTBA;

BIUIHB HA (PEPTHIIBHICTE 1 paHHiil
eMOpIOHATTBHUI PO3BUTOK

Hocuioxcenns enausy na epmurvHolcms camyie wypie

80 camuam mypis CD (SD) sikom nputausuo 39 amis BBOZMIN 3
kopmom Birabarpun nosamu 0, 50, 100 aGo 150 mr/kr/no6y nporsrom
84 nnis o cnaproBamHs. BiraGarpun ne Brmeas Ha epruabHicTB
abo penpoaykTuBHY 3maTHICTS camuis. ¥V rpymi 100 i 150 mr/xr/no6y
Oyn0 BiA3HAYCHO HE3HAuHe¢ a60 MOMIpHE 3MCHILCHHS CIIOKHBAHHS
KOPMY Ta IPHPOCTY MACH Tila BiAnOBigHO.

Hocaidncenna penpodykmuenor diynryil na camxax ugypie

80 crarcBospimum camkam CD (SD) mypis BBOAWIH 3 KOPMOM
Birabarpun nozamu 0, 50, 100 abo 150 mr/kr/zoby 3a 2 THxHI 10
CTapIOBAaHHA, MPOTATOM | TH)KHS MAPYBAJBHOTO TEpioay i mpoTarom
| Tikns micas nporo. Camok ymeprteisii npubnusao uepes 16 auis
micaA CEePENMHH THKHA CHinBHOTO mepebysanHs 3 camuem i
JOCTIZKYBATH HA TNPCAMET JKHTTE3NATHUX 1 MEPTBHX IUIOMIB,
pesopbuii nnoaa Ta KibKoCTI XKOBTHX Tid. Beenenns mpemapary He
BIUIHHYA0 HA 4acToTy 3avartd. JKosri Tima Gyam 3HAYHO 3MCHINCHI
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(p <0,05) y rpyni 150 mr/kr, mio npu3Beno 10 3HAYHOTO 3MEHILCHHSL
KLIbKOCTI MiCLib IMIUTIAHTALIT i, IK HACAI 0K, 10 3MCHIIEHHS KiNbKOCTI
KUTTE3MATHUX mIomis. Ilpe- Ta mocTimiuiadrtauiiiai BTpatH He
3MIHHJIHCSL

eMOPIOTOKCHYHICTE

Hocnidocenns 3 eusnasenna 0ianasoHy 003 na eazimmux ugypax
Baritaum mypam SD BBoanam uepes 30u7 sirabatpus gozamu 0, 300,
400 a6o 500 mr/xr/moby oamH pas Ha 106y 3 7 mo 16 1eHs BariTHOCTI.
3HayHe 3MEHIICHHS CHNOXKHBaHHJ KOPMY CrHoCTepirazocs y Beix
rpynax gosysanHs. Lle npusseno no daxtmunoi BTpaTH Macw Tima
IPOTATOM NEPIoAy BBEACHHS MPENApaTy 3 YACTKOBUM BiIHOBICHHIM
MacH Tina micas Horo mpummHcHHs. He cmocrepiranocs Bumaaxis
CMepTi MarTepiB, aje BOTHMINEGBA amomewis Oyna BigsHaueHa y
3/5camox y rpymax pnosysamus 400 i 500 mr/kr. Kimskicts
IMITAHTOBAHHX, JKHBHX 200 MEPTBHX IUI0AIB i pe3opbuiii mmoaa Gyma
nonibHow, 3a BHHATKOM rpynu 400 mr/kr, y sxiif cmocrepirazocs
piske 30inpurenns pesopOuiit mioxa (2 camkm 3 pesopbuicio 100 %
mwionis i 3 camku 3 pesopOuiero B cepeansomy 19 %). V Beix rpymax,
SKi OTPMMYBAJIH TpPENapar, BiA3HAYAIOCH He3HauHe abo momipHe
3HIDKCHHSL Macd Tiza mioga. Bamu poseutky (cxk3esuedamis ta
TacTPOLIM3KC) y oaHoro mroma y rpymi 300 mr/kr BBakanmcs
BUINAJKOBUMHE, OCKIIBKY 11¢ OyB eanHuil aHOManbHuUIi nia.
PesynbTaTn cBia4aTh, 10 BATITHI I[YPH HE MOKYTh MEPEHOCHTH JO3H
sirabarpuny 400 i 500 mr/kr 6e3 3HagHUX nOGITHUX eeKTiB.
Mopghonociuni mepamonoziuni docaioxncenns na wypax

Crateso 3pimum mypam SD uepes 30Ha oauH pas Ha 100y BBOAWIN
sirabarpun noszamu 0, 50, 100 a6o 150 mr/xr/noby 3 7 mo 16 mens
BariTHocTi. TBapun ymeprsuam Ha 21 geHs, m00 OLIHHTH BIUIMB
npenapary Ha I, D0 PO3BHBAETHCS.

3MEHINEHHS CIIOKHMBAHHS KOPMY MaTepsimu B rpymax 100 i 150 mr/xr
IPU3BEIO 0 HC3HAYHOIO 3MEHIICHHS NPHPOCTY MACH Tijid TPOTITOM
nepiony BBeaenHs npenapary. He cnocrepiranocs sniusy npenapary
Ha 3a9aTTs, IMIUTAHTALII0, KUTBKICTh sKMBUX a0 MepTBUX muoxis abo
pesopbuiro mogis. Cepennst Maca Tina JKUTTE3AATHHX MIOAIB Gyna
3HaYHO MeHorw y rpymax 100 i 150 mr/xr. [pu 3oBnimmEbOMYy Ta
BicHEpaTbHOMY OOCTEKEHHI IUIOAIB BUABIEHO KOMOIHOBaHi Bagu
PO3BHTKY (MEPEBAXKHO 3 YPAKCHHSIM M AKHX TKaHMH) y 3 T2 2
Bunankax npu go3i 50 ta 150 mr/kr/no6y siznosigno. Obcrexenns
CKEJICTa HE BUABHIIO Oyab-KHX JOJATKOBHX AHOMAIIH, MOB sI3aHUX 13
3aCTOCYBaHHAM Mpenapary, xoua OynH HE3HAUHI O3HAKU 3aTPUMKMN
ocudikauii B rpymi 150 mr/kr/noby, mwo morno 6yTH 1MoB’s3aHO 3i
3HHIKCHHM MACH 11042 B ui rpyni. He cnocrepirazocs Baa possuTky
B rpymi 100 mr/kr abo koHTponkHil rpymi. OCKinbKH 4acTOTa OKPEMHX
BaJ pO3BUTKY Oyia HH3BKOKW, X BBAKAIH BHNAJKOBHMH Ta HE
TOB 13aHHMH 3 BBSICHHSIM MPEnapary.

Tepamonoeiuni docrioncenns na kpoasx

80 CTATCBO3PINHX CAMOK HOBO3CIAHACBKUX Oliux Kpoais Gymm
posnozineHi Ha 4 rpynu nmo 20 camok y xoxwiit. Yci camxn Gyau
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WTy4HO 3anminHeni. 3 7 no 19 aeHs BariTHOCTI Yepes 30HI OJHH pa3
Ha 700y BBOAMIM BiraGatpua gozamu 0, 50, 100 abo 200 mr/kr/no6y.
Tsapun ymeprsunu Ha 29 aews BaritHocti. BiraGarpus npu BeeaenHi
BariTHUM KPOIsSM y Tnepiog opraHoreHesy B noszax 50 aGo
100 mMr/kr/noby He CHpUYMHSB TEPATOTEHHHX C(EKTIB NMOPIBHAHO 3
rpynor KoHtpomo. Beenenns 103 150 i 200 mr/kr/206y npussoaumo
A0 BTPATH MacH Tina Marepi Ta 30LmsmeHHs pesopbuii nmoma, mo €
o3xakamu TokcHuHocTi. [Ipu BBeaeHHI IMX TOKCHYHMX 703 BHHUKANA
posienuna nigHe0iHHA 3 HU3bKOK YaCTOTO, 10 BKA3ye Ha cnabkwmii
TepaTorcHnui edexr y uporo suay kpomis. [{osza 300 mr/xr/moby
BHABHIIACS JICTANbHOK /IS BAariTHUX CaMOK KPOJIB Y JOCTiIMKCHHI 3
BH3HAYCHHA AIaNa30Hy 103.

NpEHATaTbHA 1 MOCTHATAIBHA
TOKCHYHICTB

Tepamonoziuni Oocaioxcenns wooo nogedinku noOmMomMcmea Ha
uypax

Camxam mypis SD 3 7 mo 16 aeHs BariTHOCTI uepes 30HA OHH pa3
Ha 106y sBoAMIM Birabatpus gozamu 0, 50, 100 abo 150 mr/kr/moby.
Camkxam 103BOTHIIH HAPOXKYBATH, a IXHE TTOTOMCTBO 3MEHIIMIH IO
4 camuis i 4 camok (3a moxknusocti). ITicns Bizayuenns | camus ta
I camky 3 KkOKHOro mocainy BHPOCTHIM A0 CTATEBOI 3pimocti Ta
cnapyBamu  (He 3 cuHOmiHroM), mo® BH3HAYWTH BIIHB HA
pPenpoAyKTUBHY (YHKLI Ta CEKCyaabHy 3aaTHicTh. He BusiBicHO
NOMITHOTO BII/IMBY HA MATCPIB, 32 BHHATKOM 3MCHILCHHS CIIOKHBAHHS
KOpMY T4 MpUpOCTy MacH Tina B rpymax 100 i 150 mr/kr npotsrom
nepiofly BBeacHHs npemapary. TecTd Ha PO3BHTOK Ta MOBEHIHKY
noromcrea Fl He BusIBUIM BIAMIHHOCTEH MiX TpynamMu akTHBHOTO
TIpenapary Ta KoHTpoio. 3poctanus noromersa F1 Bia signyuenns no
CTATEBOI 3PLIOCTI TA CHAPIOBAHHS HE BUABHIO OyIb-SIKHX MOMITHHX
edekri, axi Mormu 6 Oyrm moOB’;3aHi 3 BHYTPIIHBOYTPOGHHM
BILTHBOM TPENApaTy MijJ 4ac OPraHOreHEsy.

Hocaiosncenna nepunamarsHol ma nocCmHamanbHoT MoKCUYHOCI Ha
yypax

80 camxam CD (SD) mypis 3 kopmoM BBOguIM BirabaTpun go3amu 0,
50, 100 abo 150 mr/kr/noby, moumnarouu 3 15 nmus earitHOCTI Ta
TIPONIOBXKYIOUH [POTATOM YCBOTO TEpioAy JaKTauii A0 BiTydeHHS.
BirabaTpun He CipHYHHSB IOMITHHX e()EKTIB, 32 BHHATKOM 3HAYHOTO
SHIDKECHHS MACH TiTa BHACTIAOK 3MEHIICHHS CIIOKMBAHHI KOPMY Ta
3HIJKCHHA MAcH Tina TOTOMCTBA NpH Bigmyuenni y rpymax 100 Ta
150 mr/er. Ilpu cnapioBanni nokominds Fl BusiBIeHO He3HAuHE
3HIDKCHHA (HepocTosipHe, p < 0,05) wactoTn BariTHOCTEH mpu 103i
150 mr/kr 1 sMeHIIEHHS KUTBKOCTI 0BTHX Tt ipw 100 1 150 Mr/kr, mo
IPH3BEI0 A0 3MCHILCHHS PO3Mipy notomcrea npu a03i 150 mr/kr (3a
BIICYTHOCTI BIUTHBY Ha KHTT€3AaTHICT Tutoais). Criopazmasi cygomu
y mypis npu sBeAeHHI 203u 150 mr/kr, iiMOBIpHO, NOACHIOBAIM iX
ripury penpoayKTHBHY 31arHicTs. Hesnauna Bakyomnisauist ronoBHOro
MO3KY CITOCTEPIrasIacs y BCIX IPYNax A03yBaHHS.

AOCTIKCHHS, IPH AKAX TIpenapar
YBOAUTBLCA INOTOMCTBY

Hocnidoicenns moxcuunocmi npu nepopansnomy 66edenHi 4epes 3010
Hecmamesospinum (nepeo 8ionyuennam) cobaxam nopodu Gizie
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(HecTareBo3piTHM TBapHHAM) Ta/abo
OLIHIOETBCS BIAAAACHA Aid

Meroro nsoro mociikenHs Gyma ouiHka HelpOricTOMATOIOTIYHHX
3MIH Y rOJ0BHOMY MO3KY HCCTATCBO3PLIMX (TIEPEN BiLTyuCHHSM)
coax mopoau Giras npu BBeAeHHI BiraGaTpuHy uepes nepopaTbHU
30HA TmpoTAroM mepiony mo0 91 gua. Bsemenns npenapary
posmouMHany Ha 22 gens  micns  Hapomkenns  (PND22) i
IPOAOBKYBAIH 10 AOCATHEHHS TBAPHHAMH BiKy 16 Tiknis (PND112).
icnst 91 nms nepiony sBesenms npenapary crimysas mepion Ge3
BBC/ICHHS TIPOTATOM 6 THIKHIB, MO0 OWIHMTH MOTEHNIANA BIAHOBICHH
micis  Oynap-AKMX BHABIEHMX aMmiH. KpiM Toro, i  owmiHkwm
HCPOTiCTONATONOrYHMX 3MiH, sKI MOMKYTh BHHHKHYTM Yy Biui
BimmyucHus (Bik 6-8 TwxHiB A11 cobak), apyriii miarpymi TBAPHH
BBOAMIHM Birabarpus 3 PND22 no PND35 i Tperiit miarpymi — 3 PND36
no PNDA49.

HocnijokysBani TBapHHH OCHOBHOI TPYNM OTPHUMYBATH BOLY S
1H’exuii abo BirabaTpun yepes nepopanbHuil 30H1 npoTarom 91 gus.
TBapuxam OCHOBHOTO TOCAIMKCHHS BIAHOBICHHS BBOANIH MPEMapaT
nonibHUM uYnHOM mpoTaroM 91 gHA 3 MOJATBINM  G-THIKHEBHM
nepiogom Ge3 seencHus npenapaty. [Ipomisksiit niarpymi I BBoxuu
BOAY A7 in’ekiuii abo pirabarpun nporsrom 14 amis (PND 22-35) 3
HACTYynHOK 14-ICHHOIO NepepBOr0 BBEACHHA. IHWII mpoMbKHIi
niarpyni 11 BBogunn sBoay ams in’exuiii a6o BiraGaTpuH, NOYHHAKOYH
3 TPOXHM CTapworo siky, nporarom 14 guis (PND 36-49) 3 HacTynHOIO
14-nerno0 NEpEpBOLO.

3acrocysanns BiraGatpusy B 103ax Ha pieai 30 a6o 100 mr/kr/noby
Gyno OB’ A3aHO 3 HE3HAYHOIO BAaKYO/Ii3aLi€i0 B TOIOBHOMY MO3KY. Y
TBAPUH, AKI OTPHMYBAIM IpemapaT mpotaroM 14 amis 3 PND22,
crocTepiranacs MiHiManeHa a00 HE3HAYHA BAKYOAi3aLis B rimokammi,
rimoramamyci, Tamamyci, Mo3ouky Ta Omimiii kymi npm  gosi
100 mr/xr/a06y Ta miniMansHa Bakyomisauis B Tamamyei, 6aigiii Kyai
Ta Mo30ouky npu 30 mr/kr/zoby. Y TBapuH, sxi oTpumysamm
100 mr/xr/no6y npotsarom 91 aus 3 PND22, mimimansHa a60 He3Hadna
BaKyOsIi3alis CrOCTEpiragacs JMING B riroKammi, rimortazamyci ta
Tanamyci. YiTki o3HaKH BiXHOBICHHA criocTepiraancs uepes 14 anis
nepepsH micis BBeAeHHs mpenmapaty 3 PND 22 no PND35 i uepes
6 THIKHIB nepepBy mic/s BBEACHHs npenapaty 3 PND22 o PND112.
Y tBapuH, axi orpumysanu 30 a6o 100 mr/kr/nens npotsrom 14 nuis
3 PND36, me cmocrepirazocs Bakyoumizauii romosBHOTO MO3KY,
108 s13aH01 3 AocaimkyBanuM npenaparom. Exeniosumis AUCo.24 rox y
miasmi kposi kosmmBataca Bix 54100 no 96300 mreroa/mn mpu g03i
30 mr/kr/noby Ta Bix 175000 mo 346000 wsreroa/mn npu m03i
100 mr/kr/noby.

2-mudncrese d0CTIONCENH MOKCUYHOCII 3 GUIHAYCHHAM JIanasony
003 npU NEPOPANLHOMY 3ACMOCYEAHHI HECIMAMEBOIPINUM 1y PaM

Hecraresospini mypu SD (sikom 4 ami) 4epes nepopamsHuii 30HI
OTPUMYBAIH BOAY ANIA 1H €KLi (KOHTPOIBHA rpyna) abo Birabarpuu
no3or0 30, 50, 100, 300, 500 abo 1000 mr/kr/z06y oaus pa3 Ha a06y
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nporaroM 2 TIKHIB. Y AOCIIKEHHI BHKOPUCTOBYBATH Takok 10
CaMOK-MATEPIB, 3 TOTOMCTBOM 3 4 caMuiB 1 4 caMOK y KOKHOT.

CwmeprenbHi BHNAAKH, 110B’A3aHi 3 IPENAPATOM, CIIOCTEPIraTHCS NPH
no3i 100 mr/xr/zo6y i sume. [Ipu xo3ax 300, 500 i 1000 mr/xr/noby
BCIX TBapHH YMCPTBHIM 3 I'YMaHHMX MipKyBab Mk 3 1 5 gHem
BBEACHHA TIpenapary. ¥ HUX CIIOCTEpIrajxocs: BiACYTHICTh MOIOKA B
ULIYHKY, BTPAaTa MacH Tina abo BHPOKEHE 3MEHIICHHS IPUPOCTY MACH
Tina Ta BiACYTHICTL pyxosoi aktussocti. ITpu no3i 100 mr/kr/noby
2/8 camuis i 2/8 camok wmrypi Oymm 3Haiigedi meptBuMu abo Gymm
nignani esraxasii va 5/6 aens. He 3adikcosano sarubeni Teapun Hi y
KOHTPOMBHIN Tpymi, Hi npu gozax 30 i 50 mr/kr/mzoby. Kaimiuni
O3HAKH, TOB’A3aHI 3 TPENapaTOM, Y BHKHUBIIMX TBAPWUH BKIIOYATH
BIJICYTHICTh MOJIOKA B LLIYHKY. 3HHKCHA, a 1HOAI i BiACYTHS pyxoBa
AKTHBHICTh TaKoXk criocrepiranacs mpu 103i 100 mr/kr/aoby y Beix
TBAPUH TIPOTATOM TICPiONYy BBENCHHA TMpemapary Ta mpH  A03i
50 mr/kr/no6y (Tineku 3HIKEHHS PYXOBOI akTuBHOCTI) y 4/8 camuis i
5/8 camok. MiniMasbhe a60 NOMIpHE 3HHKEHHS CEPEAHBOTO MPUPOCTY
macu Tina Oymo BigsHaweHo y TBapuH o0ox craredi npu 30 i
50 mr/kr/no6y. IIpupicT Macu Tina MOMITHO 3MCHIIMBCS Y TBAPHH, SIKi
orpumysam 100 mr/kr/zoby. Makpockoniuaux 3MmiH, OB’ S3aHHX 13
BBCICHHAM Tpemapaty, He BusaeHo. He cmocrepiranocs
MIKDOCKOTIYHHX 3MiH B TKaHHHAX O4YeH, #KI MOXHA BBAKATH
fesnocepeaHBO  MOB’S3aHMMH 3 BBEACHHAM  AOCHIIKYBaHOTO
npenapaty 30, 50 1 100 mr/xr/z06y. MiniMansi 3MiHuM staep y ciTkisii
(poscisini siapa B wapi dotopeuenTopis i 30iTBIIEHHS KiNBKOCTI
amoNTO3HUX T Y BHYTPIIIHBOMY SAEPHOMY WIAPi) COOCTEPIraaucs B
TKAHUHAX O4CH urypiB o0ox crareil, ski orpumyBamm 50 i
100 Mr/kr/moby. i sminu Gyiu audysHUME Ta ABOCTOPOHHIMHE i
morny OyTH moB’si3aHi 3 MOpYyLICHHSM a0 3aTPHMKOK 103piBaHHs
CITKIBKM BHACTIAOK 3aTPUMKH pPOCTY Tina. 3a yMOB JaHOro
AOCTITKEHHS piBeHb 1031 30 Mmr/kr/no0y BBaxascst 6aM3BKHUM 1O
PIBHS 7103M, 110 HE COPHYIHSIE BAAUMUX mobiaanx edexris (NOAEL).

4-mugicnege  QocniONCeNHA  MOKCUMHOZ0 GMAUGY HA OY4i npu
nepopansromy eeedenni necmameeospinum wypav SD (3 4-20 Ous
nicisa Hapooycenns) :

Hectarepospini mypu SD (Bikom 4 gHi HA MOYaTKy HOCTIKEHHSA)
OTPHMYBATH 4epe3 nepopanbHuii 301 oguH pas Ha noby BoAy s
in’exuii (koHTpoaeHa rpyma) 3 | g0 28 gms mepioay BBEACHHS
(PND4-31) abo mirabarpun 30 mr/xr/zo6y 3 1 o 10 ansa, a notim
n03010 30, 50 abo 100 mr/kr/noby 3 11 no 28 aus nepioay BBeacHHSs
npenapary.

Bumaaku cmepti, mos’a3an01 3 mpenaparom, crnocrepirammcs npu 30-
100 mr/kr/noby, npu upomy 3/9 camuis i 1/9 camka Gynu 3maiineni
mepreumMu Ha 23-29 1gmi BBezenHs npenapary. Kminidei o3Hakw,
MOB’A3aHI 3 OpEmapaTtoM,  TOMOBHHM  YWHOM  BKIIOHUAJH
reHCPaNi30BaHy PUTiAHICTE (TOHIMHI CYAOMM), WO BiA3HAYATACH IpU
BCIX 103aX, MOYHHAKYH 3 23 OHA BBEAEHHA, 3 3AJICHKHOK Bid A03M
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4acToTo (2/9 cammir i 1/9 camka npu 30-30 Mr/kr/noly; 6/9 camuis i
4/9 camox npu 30-50 Mr/kr/noby; 8/9 camuis i 9/9 camok mpu 30-

100 mr/kr/no6y). Takosk 3HIDKEHHS pyxoBoi AaKkTHBHOCTI Ta/a6o
TPEMOp TepioanyHO BiazHauamn y 4/9 camuis i 4/9 camox mpm 30-
100 mr/kr/206y. Cyaomu (KIOHIYHOTO THITY) TAKOK CIIOCTEPIraaHCs y
1/9 camus npu mo3i 30-50 mr/xr/moby Ta 1/9 camxu mpm 30-
100 mr/kr/206y. 3amerxue Bia 103U 3HUKCHHS CEPEIHBOTO PUPOCTY
MacH Tina 8yI0 BiA3HAUEHO B yCIX rpynax, Aki OTPHMYBAIH Ipenapar,
NOpIBHAHO 3 KOHTpOseM (13 %, 22 % 1-39 % y camuis; -16 %, -21 %
1-34% y camok npu aosysauui 30-30, 30-50 i 30-100 Mr/kr/no6Gy
BIANOBIAHO HATPHKIHII JOC/TIIKCHHS),

He BuaBIeHO 3MiH MacH TOJOBHOIO MO3KY, fKI BBAKATHCA
Oc3nocepenHpO MOB’SI3aHHMM 3 MpHiioMOM BiraGarpuuy, npu Gyms-
AKOMY PiBH1 J03H MOPIBHAHO 3 KOHTPOIEM.

Mikpockomiuni 3MiHH, MOXIHBO TOB’A3aHI 3 THpEnNapaToMm,
criocTepiranucs B TKauuHax 1 okxa 1/9 camus, sikuii OTpHMYBaB D03y
30-100 mr/xr/noby. i 3miru nonsrans B MiHIMaTBHIA HEHTpaNbHIi
acreHecpauii cirkiskn. Hesnauna 3mina, mo cmocrepiramacs B
LICHTpanbHii 30Hi ciTkiBku | oka 1 camus 3 rpynu BuCOKOI 103H, €
CYMHIBHHM PE3y/IbTaTOM. 32 YMOB JAaHOTO AOCIIUKCHHS PiBEHB HO3H
30-30 mr/kr/noby sBamascs 6nu3bkuM 10 NOAEL.

9-muoicrese Q0CioNCeHHs MOKCUMHOCII Y paszi noemopuux seedens
nepopanvHo (4epes 30H0) HOBOHAPOINCEHUM UYPaM

Meroio nanoro mocnimkenns Gyno BusiBicHHS MOGIUHMX cdeKTiB
BirabaTpuHy NpH BBEJCHHI MPOTATOM 9 THIKHIB HECTATEBOIPLTHM
mwypam SD i nofansma omiHka ypaXieHHs roaosHOro mMo3ky. Copok
camuis Oymu posnoxineni Ha 8 rpyn gosysamms (n = S/rpyna).
Birabarpun (50 mr/kr) abo neioHizoBaHy BOZY BEOAMIIM MEPOPATBHO
4epe3 301 OAuH pa3 Ha 700y HacTynHuM ynHom: Ha PND 4-25 (rpynn
[1V), PND 446 (rpynu 11 i VI), PND 4-65 (rpynu II1 i VII) i PND
12-26 (rpymm IV i VIII).

CmeprHicTs, HeCHIPHATINBI KIIHIYHI O3HAKH, 3HHKCHHS CCPCIHBOI
MacH Tija, NPHPOCTY MAacH T, KIHIEBOI MacH TiTla Ta Macu
TOJIOBHOTO MO3KY, 4 TAKOK 30LIBIICHHS CEPEAHBOTO CIIBBIIHOIICHHA
MacH MO3KYy A0 KIHLEBOI MacH Tima Oynu nos’ss3ani 3 BBeAEHHAM
Birabarpuny 50 mr/kr/mofy y BCiX 4YOTHPBOX iHTEepBanax mnepioxy
BBEICHHS IIpenapary.

HocmimxenHs:  yabTPACTPYKTYPH T'OJOBHOTO MO3KY — BHSIBHIIO
HAfBHICTb BAKyONC, sKi MOYMHAMHCH SK PO3PUBH MIETIHOBHX
06010H0K. BoHH po3mmproBanmMci 1 NEPETBOPIOBATHCH Y BEIMKI
BaKyoJl, sKki Oyau OLIbII NOMITHMMM HA TI3HIX CTANisAX BBEACHHS
npenapaty. i sakyoui Gyan oco0nuMBO BHPaMKEHHMH y HIypiB, SKi
orpumysanu mpemapar y PND 4-25 (rpynma I). Tlpu sBeachui
npenapaty 8 PND 4-46 (rpyna II) ypaxerns 36epiramucs B MO304Ky
(ocobnnBo B Aapax i mpuerniit 6imiil pedoBuHi) i JOBracTOMy MO3KY,
X0ua Bakyoqisauis Oin0i pevoBHHM 3MeHIIyBamacs. Y mypis, sKi
OTPUMYBAIM AOCHiTKyBanuil npemapar y PND 4-65 (rpyma lII),
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30epiramucsa ypakeHHs NOBracTOr0 MO3KY Ta MO30YKA, a TAKOK
CHIOCTEPIranocs 3amydcHHs GUIbLI POCTPATBEHUX 00MACTEMH, TAKHX SIK
CcpenHI MO30K, Tanamyc i GasaidbHi Binminu mepenHBOro MO3KY.
Ulypn, sixi orpumysanu npenapar y PND 12-26 (rpyma IV), mamm
BaKkyoml noxiHoro Burmsgy i posmoaity, ane Gyau A€mO MEHII
BHDAKECHHMH, HDK Yy IIypiB, SKUM BBEJEHHS TIPENapaty
posnounHanocss 3 PND 4. Bupakena peakuis 6yna snamsom
AOCTIIKYBAHOTO IPCNAPATY HA Mi€TiHIZaLi0.

llowyrkose  docaidvcennn  namonoeii  zo106H020  MO3KY  npu
nepopaibHOMy 66e0eHNI (Hepe3s 30H0) HeCMAMeBo3pPiTUM uypam

Mera nocmigxeHHs: OMIHUTH NMOTeHUIiHWI HelipogerenepaTuBHMII
edext BirabaTpuHy TpH BBEACHHI Hepe3 TNEPOPAIBHHI 30HA
HCCTATEBO3PLIMM [ypaM 3 4 10 30 JHS mic/s HAPOIKECHHSL.

Meroan: nectaTeBo3pinux mypis posmoaimmmm Ha 12 rpym. Ipymn
1-4 orpumysanu npenapar y Biui Bix 4 g0 7 guis, rpynu 5-8 — y imi
Bia 7 10 14 anis, a rpynu 9-12 otpumysanu npenapar y siui Bia 14 1o
30 guis. [Josn y rpynax 2/6/10, 3/7/11 i 4/8/12 cramosunn 5, 15 a6o
50 mr/kr/no6y sianosiguo. I'pymu 1, 5 1 9 cnyrysanm xontpomem i
OTPUMYBAIH TLILKH HOCII JiKapchKOro 3acoby.

Pesynbrati Ta BHCHOBKH: BBEIEHHA 9E€PE3 30HI HECTATEBO3PiINM
ypam BikoM Bia 4 no 7 mHiB, Bin 7 a0 14 amis abo Bin 14 mo 30 auis
Birabarpuny nosamm 5, 15 a6o 50 mr/xr/mofy acouitoBamocs 3i
3MIHAMU B FOJIOBHOMY MO3KY MpPH piBHAX 703 15 a6o 50 mr/xr/mo6y.
3minn Gymu BUsABIEHI mic/s 2 BBEACHb y TBAPUH OYAb-AKOTO BiKy, SIKi
otpumyBanu 50 mr/kr/noby, i micns 4 Beeaens 15 mr/kr/no6y y siui 7—-
14 abo 14-30 pgmis. OcHOBHOW O3HakoW Oyna Bakyomizamis
HEHPOMUIA, HAsBHA micnst 2 BBCACHB y HAHMOIOALIMX TBAPHH 1 Y
TBapuH BikoM 14-30 1uis i micnis 4 BBeACHB Y TBapHH BikoM 7—14 aHiB.
V TBapuH, fIKi OTpMMyBaIM mpenapar y Biui 3 4 go 7 mEs abo 3 7 10
14 nus, Takoxk cmocrepiramics HaGpAK OMIrOACHAPOUMTIB micms 2
sBeacHb 50 mr/kr/nofy Ta micaa 4 seemens 15 mr/kr/mody 3 Biky
7 anis. Takosx crocTEpirasocs 3MCHILCHHS MIEIHY nicis 4 BBEICHS y
TBapHH, Akl oTpuMyBamu 50 mr/kr/noby y siti 7-14 a6o 14-30 gis,
abo micas 11 BBeneHs y TRApHH, siKki oTpuMyBanu 15 mr/kr/noby y Bimi
14-30 gnis.

3anexui Bix BiKy Bapiauii B okanizauii ypakeHs Ta XapakTePUCTHKH
O3HaK CBiaYuH, mo epekT GyB oOMexkeHui mpouecoM Mieminizamii i
He Oys10 o3uak riio3y abo aercuepauii neitponis. Binnosncuns 6ymo
OYEBHIHHM ITIC/Is BCIX TPHOX PEKUMIB J03YBAHHA.

He BusiBneHo mos’si3aHux 3 mpenaparoM 3MiH y rONOBHOMY MO3KY
wypis, sKi orpumysanm 5 Mr/kr/moy 3a Oyap-fKoI0 i3 cxeMm
NO3YBaHHS.

6) MiCcLICBa IEPECHOCHMICTD

Ockinbkn ~ BiraGaTpuH  NpU3HAYCHHH AT NEPOPAIBHOTO
3aCTOCYBAHHS,  JOCAIIKEHHS  MICLEBOI  MCPEHOCHMOCTI  He
[IPOBOAMIHCH,

7) moAaTKOBI AOCHIAKEHHS
TOKCHYHOCTI:
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AHTHTEHHICTH (VTBOPECHHS AHTHTLI)

He zacrocosne,

IMYHOTOKCHYHICTD

He 3acTocosHe.

IOCTIDKCHHA MEXAHI3MIB il

Mexauiam i BiraGarpudy nonsrac B NpUrHIvMCHHI AKTHBHOCTI
T'AMK-rpancaminaszu (CAMK-T). Bignosigni 1ociimKeH s OMHUCaH] B
posaini «Ilepeunna papmakoaunamikay.

JIKAPChKA 3AICIKHICTD

Hocnioxcenna gisuunor sanexcnocmi na wypax i cobarax

Y jocmimxenni Wa mypax TBapuHM orpumysamm Big 30 mo
300 mr/kr/n00y sirabarpuny npotsirom 6 aGo 12 micsiuis. ¥V nepuomy
AocaitKeHHi Ha cobakax BiraGarpus sBoAnIH 703010 300 Mr/kr/no6y
nporarom 12 TikHIB, a moTiM BigMiHsn. Y Apyromy nocTimkeHH] Ha
cobakax Teapunu otpumysann 50, 100 abo 200 mr/kr/aens npoTsarom
7 abo 12 micsi 10 MPUITHHCHHS BBEACHHS TIPENapary.

Xowa nijg yac BBEACHHA BirabaTpury wypam y 6ibIn BUCOKHX 103aX
CIIOCTEPIranucs CyAOMH, NICHs NPUITHHCHHS BBCACHHS IPENapaTy He
CNOCTEPIrazocs 03HaK CHHAPOMY BiAMIiHM.

Y nepmomy nocmipkeHHi Ha cofakax y JEeAKMX TBapHH
CTIOCTepiranacs BTPATa MAcH Tila HACTUIBKH TSDKKA, IHO IX IMiXnamu
eBranasii. [numux o3Hak cmHIpoMmy BiaMminu He cmocrepiratzocs. ITix
9ac APYToro AOCIILKCHHS HAa co0aKax O3HAK CHHAPOMY BIAMIHM HE
CIIOCTEPIranocs Y sKOAHOT TBAPHHH.

TOKCHYHICTE MeTabOIIITIB

He 3acTocosne.

TOKCHYHICTE JOMIIIOK

He 3acTocosne.

1HIIE

Toemanne docaioacenns netiponamonozil Ha cobaxax

Heiliponaronorito, mo BHHHKAE TIPH NEPOPATBHOMY 3aCTOCYBAHHI
sirabarpuny 300 mr/kr/noby, oLiHOBAIM NOCAIZ0BHO B rpynax cobak
nopoau Girae mix yac BBegeHHs npenapary (Tuskni 1-12) ta mporsirom
BIIHOBJICHHA Micad BBeAeHHA (Twokui 1, 2, 4, 8, 12, 16). Benenus
OpEnapary COPHYMHATO MIKPOBAKYONi3alilo, sKy MOKHA Oyro
BlAMEKYBaTH Bix (QoHy wepes 4 TwkHI Ticas  BBCACHHS.
MikpoBakyoumizaiis nocsaria HalBHIIOrO PiBHA THKKOCTI MiK 8 i
12 troxusvu 1 6yna 060poTHOIO y Mexkax 16 THKHIB MicHs BBEICHHS
npenapary.

Enexmpodpizionociune  docaioocenns  wodennozo  eeedenns
gieabampuny codaxam

[onenne peenenus 300 mr/kr BiraGatpuny nportarom 12 THKHIB
CHOPUYUHANO MYyNbTH(OKANLHUH IHTpaMIieNiHOBMH Halpsk, w0
OPH3BIB 10 MIKPOCKONIYHOT BAKyOIi3arii.

Peectpanis  MOBEPXHEBHX  COMATO-CEHCOPHHX  BHKJIMKAHHX
norennianis (CCBII) npoaemoHCcTpyBana mocIizoBHE 36LTBIICHHS
JATEHTHOCTI LCHTPAIBHOI mepeati npu BBEACHHI BirabaTpuny.

Hani mono cnyxosux sukiaukanux norenmianis (CBIT) ve BusBuin
BIANOBIAHUX 3MiH a60 BIAMIHHOCTCH MiK TpymaMu mpemapary Ta
KOHTPOJIIO.

3uminu marentrocti CCBII nosricTio BigHoBMmMCs yepes 12 TwkHiB

BBEJICHHSI [Ipemapary.
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Oyinka charaxosux 30posux sukaukanux nomenyianie y cobak, sxi
OmpuALyeant gicabdampun

3opoBi mOTeHuianmM, BHKIMKAHI cmanAxoM  CBITIA (c3BII),
PEECTPYBaNH /714 OLiHKM 30poBoi GyrKkuii 4 cobak mopoxn Giras, ki
OTPHUMYBATH MEPOpanbHO BirabaTpus 103010 300 Mr/kr npoTsrom
12 i, ¢3BI1 Buswasamn y xoxnOi cobaku qeped 12 TwxHIB
BBCACHHA npenapary ta ucpes 2, 4, 6 ta 8 TwxHIB BiZHOBICHHS.
Buxnnkase siraatpunom ymopinsHenss ¢3BIT BuHMKAIO y MmKax 3
JATEHTHICTIO > 75 Mc. BHCHOBOK WOZO BiIHOBICHHS pobuBcs Ha
OCHOBI piskoro 3GimplicHus natentrocti mikie ¢3BII y cobak, ski
OTPHMYBAJIH NPEIAPAT y NEPioa BiAHOBICHHS.

Hosdosxcne docrioncennsn 3BIT i CCBIT y cobax, siki ompumyeanu
sizabampun wooenHo

3acrocysaunus Birabatpuny xosoro 300 Mr/kr/no6y acomirosanocs 3i
SHAYHUMM  3MiHamu  nposimHocti y I[HC, wmo npossmsiocs
ynosinsaennsam uenrpansaux CCBIT i 3BII. Co6aku TIPOAOBIKYBAIH
OTpUMYBaTH BirabaTpHH A0 6 TIKHIB MCAA MOYATKOBOIO IIPOSIBY
anchynkuii BukIMKaHUX noteHuiamis. Hasire 3a umx obcrasun
MOKA3HUKH  BUKIHKAHMX MOTCHUIANIB HOPMATI3yBANMCS  micis
TPUITHHCHHSA BBEACHHS NPENapary.

MPT ex vivo ma czicmonamonociuna OYIHKA BUHUKHEHHA md
GIOHOBAEHHS inmpamieainogozo HAOPKY, CHPUYUHEHD20
sicabampurom

Ouinky Heiipomartonorii, NoB’s3aHOT 3 TPUBAIMM BBEICHHSIM
Birabarpuny cobakam, NpoBOAWIM 3a JOMOMOrow skicaoi MPT ex
Vivo Ta KiIBKICHOTO FiCTOMNOTYHOTO BU3HAYCHHS MIKpOBaKyOmi3aLii B
rinotazamyci, Tamamyci Ta KOJOHAX CKiemimEs Mo3Ky. CoGaxu
mopoxai Girmb Gynnm posmomineni ma 18 rpym i orpumysamm
nepopankHo sirabatpun 030t 300 mMr/kr/no6y abo niane6o. Teapun
YMCPTBILIH Ta 0OCTEXKYBANM 3 IHTCPBATAMH B TWKICHB MPOTALOM
12 tmixuis BBemeHHA npenapaty Ta uepes 1, 2, 4, 6, 12, 16 TmkHiB
nicns fioro npunuecHs. Birabarpun cnprannns MIKPOBAKYOTI3aLi 10
y cobak, mo Oyn0 NMPOAEMOHCTPOBAHO TicToNOriueumu Ta MPT-
svinamu. i 3minm, iimosipro, Gyam TOB’s3aHi 3 BBENCHHAM
npenapary i perpecysaam mcst BigMiHu npenapary.

13-muorcnese  docnidocenns  moxcuunocmi - wodo  oued npu
NEPOPATLHOMY 6GEOEHHI WYpaMm, 3 NMPOMIICHOIO aymonciclo uepes
4 muocni ma 4-mudcneeunm nepiodom eionoeneHns

Hlypu SD (sixom Bin 6 10 7 TIDKHIB) OTpUMyBaTH BOAY W1 i1 €Kil
(xonTponeHa rpyna) abo siraGarpun z030t0 100 a6o 300 mr/kr/noby
ucpe3 MepopaibHUH 30HA OJMH pa3 Ha o6y mporarom 4 abo
13 tronis. Wypis posnoginman va 3 rpymm: koHTpOIBHA, O3YBaHHS
100 mr/kr/noGy Ta nosysamms 300 mr/xr/moby. Kowmmy rpyny
A0AATKOBO Posaiiuau Ha 3 mizrpymu. Llypis 3 miarpymu | nigzamm
€BTaHasii Ta ayroncii micns 4 TIHKHIB BBEICHHS openapaty. ypu 3
miarpynu 2 Gynu mimgasi eeTaasii Ta ayroncii mampukimmi 13-
THIKHEBOIO Iiepiody BBeneHHs mpemapary. Llypu 3 nigrpymu 3
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CIYTYBAIH JUIS CTIOCTEPEIKEHHS 3a BLIHOBACHHAM, i iX migTpuMysann
Gc3 BBEIEHHA Npenapaty npoTaroM 4 THXKHIB Micas 3aBepmicHHS 13
THIKHIB [IEPiOy BBEACHHS.

Ilepopansre BBenenms miraarpuny mypam SD nporsrom 4 a6o
13 Tioknis nozoro 100 a6o 300 mr/kr/noby 3 momansiiMM 4-THKHEBAM
NEPIOOM  BiZIHOBJICHHA CHPOBOKYBANTO npu 060X piBHAX 103
o(TanbMOCKONIYHI 3MIHH CITKIBKH 13 3271€:KHO0 BiJl J03H YACTOTO T4
TSOKKICTIO. KIIIHIYHO Ll MpOSsIBISLIOcH MOCHICHHSM TIOMIHECLICHII]
Ta/ab0 OaimicTIO CITKIBKM Ta MEHIIOK MIpO — 3rHHAMH CYAHH.
Minimanesi 3MiHE XapaKTEPH3YBATHCS HASBHICTIO AACP 30BHILHBOIO
SIACPHOTO WAPY y 1api GoTopenenTopis, a Giibi THKKI ypakCHHS —
JI0KAJBHO MOIIMPEHO BTPATO (POTOPELENTOPIB Ta AC30praHi3aliero
30BHIIIHIX SACPHUX WIAPIB.

Odramemockomni=si Ta ricTonaTonorivHi 3Minm ciTkiskm 36epiramucs
A0 KIHOA 4-THAKHEBOTO nepioay BizHoBneHHs. He BHSABICHO MOKA3iB
Oyab-sKUX MOB’S3aHMX i3 NPENAPaToM 3MiH pIBHIB TaypuHy Ta
rinoTaypruHy B KPOBi Ta B MEYiHII Ta PIBHIB OPHITHHY B KPOBI.

3-micaune noutykoge dociiovicenns (opmanvmonoziuni epexmu) na
uypax, axux niodasaru abo He niddasanu enIuey HAOMIpHo20 ceimaa

llypam Long Evans (mirmenrosani) ta Wistar (anmebinocu) (Bikom

2 MiCAl HA TOYATKY MJOCHLUKCHHS) JABAIH NMTHY BOAy Oe3
npenapaty (KOHTpombHa rpyma) ao TNHTHY BOAy, WO MICTHIA
BirabarpuH y KOHUGHTpauUisX, mO BigmoBiganu go6o0BiH mo3i
300 mr/kr, nporsrom npubausso 3 micsuis (12 tvuuis). Teapuan
Oynu posmonineni Ha 8 rpyn. 4 rpynu («onpoMiHeHi CBITAOMY, IO
CKJIaJaJINCH 3 KOHTPOMIO Ta WIYpiB, fKi OTPHMATH Hpemapar, o6ox
BUIIB) MiZNaBaaucs BIUIMBY HAAMIPHOTO OCBiTIACHHA (mpubam3HO
500 moxc) nporsrom 7 amiB (24 roguxu Ha 00y), MOYMHAIOYH 3
NEepIoro JAHs NpuioMy @penapary, a NOTIM YTPUMYBATHCH B
CTaHAAPTHHX YMOBax mporarom |1 Twxkwmis. 4 immi noxibui rpymu
(«HeoTpoMiHEHI CBITITOM») YTPHMYBAIHCS B CTAHAAPTHHX YMOBaxX
(12romus  ocsitnenns npuGmusHo 25 mokc/12 roaun TeMmpsBH)
nporsrom 12-twkHesoro nepiony seeacHHs npenapaty. Hanpukinmi
nepioay BBEACHHA NpEnapary TBAPHH MiAZaBaid epranasii, Gpaam
3paskd TKAHUH O4eH 1 30MpaaM KPOB IUIS BH3HAYCHHS PIBHs
BirabaTpuHy B IU1a3Mi KPOBI.

[Tica mepopansHOro BBEACHHS 3 MUTHOK BOIOKO BiraGaTpuHy 103010
300 mr/kr/noby 2-micsurnm wypam Wistar i Long Evans, ski
niggasaaucs abo He MIAABAINCS BIUIMBY HAAMIPHOIO CBITIa,
NOB’SI3aHI 3 NPENAPAToOM 3MIHH O4CH NOMITadH y MOMITHOMY
migBUIEHH] cepeanboi koHueHtpauii [AMK y  cirkisui  Ta
ckronoaibHOMy Tim y BCIX Tpymax, ski OTPUMYBaIH TpEnapar, mo
yaromxyerecs 3 TAMK-miMeTnuHOK0 i€l npemapary, sika, OJHAK,
Oyna HIDKYOI y ONpOMIHEHHMX cBiTIOM wwypis Wistar. Haamipae
OCBITJICHHA TIPHU3BOAMIO O JCICHEPATMBHMX 3MiH CITKIBKH, IO
XapaKTEPU3YBANKCs BTPATOK (POTOPEUENTOPIB i 30BHILIHIX SACPHUX
WapiB y mypis-aap0iHOCIB 1 HE3HAYHNM 3HIDKEHHAM KOHUEHTpALii
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OLIBIIOCT] aMiHOKHCIIOT y 1IypiB-anbGiHOCB | mirMeHTOBAHHX MypIB,
1110, KMOBIPHO, BiZ0OPaXKaE 3HHKEHY AKTHBHICTD CITKIBKH.

6-mudrcrese JOCTIONCEHHA NEPOPATOHOZO 3ACMOCYEANHS UYPaM — Oist
maypuy Ha mokcuHicme yodo cimkieku, iHOyKosany eizadbampunom
I 6o ceimaa

Metoro mocmimkenus Gyno mocniamty na mypax LE, um moxke
3an00irTy BBEACHHS TAyPHHY MOMKOIKCHHIO CITKIBKH B PE3YIbTATI 6-
THKHCBOTO MEPOPANBHOrO 3acTOCYBaHHs Birabarpuny. BiraGarpun
BBOAMIIM y 1BOX n03ax (30 i 150 mr/kr/noBy) teapuam, sxi abo 6ymu
«HABAHTAXKCHI» TAYPHHOM 4YCPe3 MUTHY BOAy, 200 HE OTPUMYBanIH
€K30TEHHOTO TAYPHHY.

llonenne sBemeHHs BiraGatpuny mporsrom 6 TuxkHiB mypam LE
nosamu 30 1 150 mMr/kr/noly COPHYMHAIO HE3HAYHC 3HHIKCHHS
CePEAHBOTO MPHPOCTY MACH Tiia MpH 000X PIBHAX 03 1 HE3AJEKHO
Bijl 30BHINIHIX YMOB (BHCOKA IHTEHCHBHICTb OCBITJICHHS Ta Miapia3)
abo nassHocTi Taypuuy. Kpim Toro, npn sumomy pissi zo3u 150 mr/kr
cmocTepiranaca MiHIMalbHa BTPAaTa MacH Tila HA TMOYATKY BBEICHHS
npenapatry. 3a YMOB JOCTIKCHHsS TICTOJOTIMHI 3MIiHM CITKIBKH
criocTepiranucs gepes | TIKICHb BBCICHHS NPENApaTy, i 3a/eKHE Bix
4acy MPOrpecyBaHHA THHKKOCTI YITKO BHABIAIOCA Ha 21 1 42-43 neHs
y TBapuH, ski orpumysaau 30 a6o 150 mr/kr/noby siraGatpuny Ta
NiANABAIMCS BILTHBY CBIT/IA BHCOKOI IHTEHCHBHOCTI, TOCHIICHOTO IPH
mizpiasi. OHOYACHE 3aCTOCYBAHHA TAYPHHY HE 3amo6iraao nossi ux
ctekriB.

3a BiacyrHOCTI Ol CBITNIA BMCOKOI 1HTEHCHBHOCTI, 4 32 HASBHOCTI
THMLE MiApia3y y TBApHH, AKi OTPUMYBaH Birabarpus 150 mr/kr/noGy
3 OTHOYACHHUM BBCACHHAM TaypuHy abo 6e3 HbOro, He BUABILIM Oyab-
AKAX TOWKOMKEHb CITKIBKH M 9ac MiKpockomiuHoi  abo
dynxuionaneHoi ouiHKHM 3a 1onomorow enekrpoperunorpadii (EPT).

Dynkuionansni 3minu cnocrepiranucs npu EPT ua 42 gess y Beix
rpynax, ski otpumysamu Birabarpun 30 aGo 150 mr/kr/no6y pazom 3
BIUIMBOM CBITJIa BUCOKOT iHTCHCHBHOCTI, IOCHICHOTO MiZpia3oM, Ta 3
nobaexoro TaypuHy aGo Ge3 taxoi. TakuM YMHOM, B yMOBAX JAHOTO
AOCHITKEHHS MPOGINAKTHIHOI Ali TAYPHHY HE BHABICHO.

Bieabampun  ma  enanmiomepu:  13-muncnese  nopienarvHe
Q0CnidNCeHns MOKCUYHOT Oif HA 20106HUTI MO30K 1YPi8

Meroro manoro pociimkeHHs Oyn0 MOPIBHATH TOKCHYHMI BILTHB
BiraGaTpuHy Ta CHAHTIOMEPIB Ha NEBHI AUIMHKH FOIOBHOrO MO3KY [P
MEPOPaIBHOMY BBEACHHI IypaM NpoTaroM 13 TikHIB. 5 rpyn camuis
1 camox mypie SD oTpumyBans IHCTHABOBAaHY BOXLY (KOHTPOIIb),
aKTHBHHH cHauTiomep 150 mMr/kr/moby, HeakTHBHHMIT emaHTIOMCp
150 mr/kr/noy,  sirabatpun  (pauemat) 300 mr/xr/zoby Ta
sirabarpus + nipuaoxcus (300 mr/kr/ao6y + 10 Mr/kr/no6y).

Yci TBapMHM BWXKWIM, ane y rpymax 2, 4 1a 5 cmoctepirammcs
BHMNAAIHHA IEPCTi, X0Ja MO THIY «CTEMaK» Ta TOHIYHI CYZOMH.
Teapuuu 3 rpymu 6ynm noaiGuumu 10 kourpossnoi. IIpupicr macu
Tina y rpynax 2, 4 ta 5 amenummses (wa 25-31 % y camuis Ta Ha 8—
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16 % y camoxk mopiBHAHO 3 KOHTpOTEM Ha 13 Tikai). AGcomoTHa Maca
FOJIOBHOIO MO3KY ACINO 3MCHLIKIACH B rpynax 2, 415. Jlani ayroneii
Ta CiCTONATONOTYHOr0 JOCIIKEHHA y TpyTi 3 Gyian momibHuMu 10
manux y rpymi 1. ¥V rpymax 2, 4 i 5 BHABAAIH TiCTONOTIYHI 03HAKH
BAKYONI3amii B PI3HHX YACTHHAX MO3KY Ta PCTHHONATIIO.

Taxum unHOM, HeaKTHBHUIT CHAHTIOMEP HE MPOSBIAB TOKCHIHOCTI
npr 1031 150 mr/kr/mo6y, ane immi pocmimkysani mpemapary, mo
MICTHIM ~AKTHBHHH CHAHTIOMECP, NPOACMOHCTDPYBAAH NOAIGHY
TOKCHYHICTE.,

Hopignanoni 3-micauni docnioxncenns moxcuurnocmi S-hopmu ma
PAYEMINHOZ0 GIeabampury npu NEPOPATLHOMY 3ACMOCY8aHHi

i mocnimkenns Gynn nposencHi, w06 BH3HAYMTH, YH MPOSBIALE
TOKCHYHICTB (papMAKOIOTIYHO AKTHBHUI S-eHaHTIOMED.

{ypam SD 3 xopmom BBOMIM BirabaTpuH (panemiuny cymim RS)
nozamu 0, 50, 100 a6o 300 mr/kr/zoby nporsrom 3 micsuis. s
NOPIBHSHHS NOAICHIM YHHOM BBOAMAM S-cHauTioMep nosamu 0, 25,
50, 150 a6o 300 mr/kr/a06y.

Hocmizkenns mokasano, mo TOKCH4Hi cdekt  BiraGatpuny
3YMOBJICHI (apPMAKONOTiYHO AKTUBHHM S-GHAHTIOMCPOM, OCKLIBKH
BiH YHHHTS Ti cami edexn, mwo i cymimr RS, ame y MeHmmx 1o3ax.

Bnaue nipudoxcuny 2idpoxiopudy na moxcuumicms gicabampuny y
uypie

3aranom 60 camuis i 60 camok mypis SD mporsrom 4 wmicsuis
OTPHMYBATH MPENAPaTH 3 KOPMOM HACTYNHUM HHOM: rpyna 1
(xonTpOmB), rpyna 2 (300 mr/kr/noly nipHAOKCHHY TiIpoXIOpUAY),
rpyma 3 (100 mr/kr/moGy  miraGatpuey Ta 100 Mr/kr/mo6y
HiPHOOKCHHY rmpoxnopn,uy) rpyna 4 (300 mr/kr/goby siraGarpuny
ta 300 mr/kr/zoby mipugokcuwy rigpoxmopuay), rpyma 5
(100 mr/xr/noby  siraGatpuny), rpyma 6 (300 mr/kr/noby
Birabarpuny).

3acrocysanns BirabaTpHHY NPU3BENO A0 MOMIPHOTO 3MEHIICHHS
MPUPOCTY MacH Tija Ta CIOXKHBAHHSI KOPMY Ta 10 HC3HAYHOIO
IHTpaMi€eiHOBOro HabpsKy (Bakyomizauii TONOBHOTO MO3KY) TipH 103i
100 mr/kr/no6y Ta BUPAKEHOro 3MEHIUCHHA TIPUPOCTY MACH Tiaa,
CIIOMKHBAHHS DKi, CyZoM Ta imTpamieqiHOBOro HaGpsky mpm m03i
300 mr/kr/no6y. [Jlomasawes 10 pamioHy piBHOI  KiIBKOCTI
MIPHIOKCHHY TiZPOXJIOPHIY HEe MAlO TOMITHOTO BIIHBY HA Gyab-
SKuH 13 nux pesymeratie. Ha aeremepauiio citkiBkm, sy Taxox
BHSIB/ISIH B JIOCALIKEHHI (3 HH3BKOIO YaCTOTONO), 3acrocy13aHHa
HiPHAOKCHHY rmpox.rxopnny He BrHyno. Cam mo cobi nipuaokcHu
HC CTIPUYHHSIB 3MiH FOJI0BHOTO MO3KY a60 CITKIBKH.

5. BUCHOBKH 100 AOKTIHIMHOTO
BHBYCHHS

Ans  pirabatpuny HagBHA KOMIUICKCHA iH(OpMamis Imomo
JAOKTIHIYHHX JaHHX.

Y dapmakonoriyanx gocnizeHHax Gymo HNPOACMOHCTPOBAHO, WO
BlraﬁannH Heo0OpPOTHO mpurHivye akrusHicTs TAMK-T, m,:uamnye
pisens TAMK y TONOBHOMY MO3KY Ta NPUTHIYYE HANAAH y PI3HHX

MOJEIIAX ennerrcn, BKITHOYAKOYH M.O,Z{CJI] Ha HﬁCTZlTCBOJpHIHX nrypax.
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llono dapmakonoriunoi Gesmekw, BBAXKAETHCH, MO MPOHEC
NPHTHIYCHHA € Pe3ynbTatoM niasuuieHHs koxuextpauii TAMK s
rOJOBHOMY MO3KY.

Ockimpku  BiraGaTpue €  pauematom, Oya0  AOCHiIKEHO
apmaxonoriuny akrusHicTs R-cHanTiomMepy Ta S-eHamTiomepy.
1 mmoute/71 panemary Ta 0,5 MMOIB/1 S-OPMU 3HIIKYBAIHM AKTHBHICTB
F'AMK-T 3a oanakosuii nepiox uwacy. R-opma BusBuia cnabkuii
inribyrounii edexr. Byno 3pobiaeHo BUCHOBOK, mo S-cHanTioMEp €
AKTHBHHM KOMITOHEHTOM paleMidHOl CyMini.

[licnis  mepopaneHOTO 3acTOCYBAaHHSL BirabaTpuH MMBUAKO Ta
TNOBHICTIO BCMOKTYBABCA y IMypiB i cobak, a y MaBnm crocrepiramocs
HEMOBHE Ta 3A/ICHKHE BIA N03H BCMOKTYBAHHSA, 3HIDKEHA LIBHAKICTH
BCMOKTYBAHHS MPH BHCOKMX 103aX. Y MAaBIl tmux (1-3 romunu) npu
BBEACHHI OZIHOPA30BOi 03K BirafarpuHy mepopansHo GyB HOBLINM,
HDK y mypis i co6ak, a Cmax BUSBILUIACA HIDKIOIO, HIXK y ITYPiB i cobax.
¥ wypis i cobax GioA0CTynHICTS MEPOPATBLHO BBEACHOrO BirabaTpuHy
craHosuma Maike 100 %. Excnosuuis (AUC) s36inmemysamacs
NpONopHiiHO 1031, Y AOCHIIKCHHSIX TOKCHYHOCTI Y pa3i MOBTOPHHUX
BBCACHb Ha LIypax 1 MaBnax HC BUSBIEHO Pi3HULI B ckcrosuuii abo
KOHIIEHTpAL] B IUIa3Mi KPOBI 33 CTATEBOIO 03HAKOIO.

Y nocniIeHHSX TOKCHYHOCTI y pa3i 0JHOPA30BOTO BBEICHHS HA
MHIIAX i mMypax MPOAEMOHCTPOBAHO, IO Aenpecis 6yina OCHOBHOMO
T0B A3aHOIO 3 MPENapaToM KIiHIYHOK 03HAKOI0.

Hani gocaimkeHs TOKCHYHOCTI Y pasi NIOBTOPHHUX BBEICHB CBIAYATH,
L0 TPHU 3aCTOCYBAHHI TBAPUHAM BirabaTpuH € HEHPOTOKCHYHMM IS
AOPOCIHX, A TAKOXK MiA Hac Ipe- i MOCTHATAIBHOTO PO3BUTKY. Y
AOpPOCAHX TBApUH (Muimi, mypH, co0aKH I HCOAHO3HAYHO — MaBIM)
Oynu  BuABNCHI  ypaskKeHHs  TONOBHOTO  MO3KYy,  Ha3BaHi
inTpamieninosum HaGpsikom. LI ypakenus xapakTepusyBancs
MIKPOBaKyo/1siMH B Glaiit pedoBuHi 1 cnocTepiramucs gepes > 3 micsni
BBCACHHA npenapary. [Ticas BiaMiHu npenaparty MikpoBakyosmizaiis B
MO3KY 3HMKaJ13a. Y TBAPHH HE CIIOCTEPIraiocs 4iTKHX MOBEAIHKOBHX
KOpEIAIii.

Jlerenepauis CITKiBKH, CIPHYMHEHA BirabaTpuHOM, CiocTepiranacs y
MHIIEi-anp0iHOCIB Ta MypiB, aie HE y NIrMEHTOBAaHUX MypiB, cOBAK
abo masn. Y J0CTiKEHHAX TOKCHYHOCTI LIOAO OPTaHiB 30py y pasi
MOBTOPHHUX  MCPOPANTBHMX BBEACHb HA IMypax crnocTepiraam
ACTCHEPaUito CiTKiBKM npu 2031 > 100 mr/kr/200y i3 3amexHEUMHE Bin
A03M  9aCTOTOK Ta THKKICTIO. Y  3-MICAYHOMY OCTiIKEHHI
TOKCHYHOIO BIUIMBY Ha OUi NPH ICPOPATBHOMY BBCACHHI, ¥ SKOMY
MOPIBHIOBA/IN LIYPIB, SKUX MiJAABAIM BILTHBY CBITJIA i HE MinaaBaau
BILTHBY CBIT/JA, MPOAEMOHCTPOBAHO, 11O ONPOMIHECHHS CBITIIOM MOXE
Opary yuacTh y PO3BHTKY AEreHepanii CiTkiBKH.

He BuaBneno renoTokcH4HOCTI Birabatpusy Ak y TECTax in Vitro, Tak
1in vivo.,

JoBrocTpOKOBI  JOCTIIKCHHS KAHLUEPOTCHHOCTI HC  BHSIBHIM
KaHIIEPOr€HHOro MOTEHIiany Birabarpuny.
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Birabatpun we BmBaB Ha  (epruabHiCTS caMumiB 260
penpoaykTuBHy (yHKUiK0 wmypie. Y gocnipkeHHsx npe- Ta
IIOCTHATAIBHOIO PO3BUTKY Ta MaTePHHChKHX (YHKLIH Ha mypax He
CrHoCTepiranocs BIUIHBY Ha (DEPTHIBHICTH CamoK. Y TepaToNOTiYHHX
AOCHIIEHHAX HA KPOMIX 1 I[ypax 4actoTa Baa PO3BUTKY Oyna
HU3bKOI, TOMY BOHH BBDKAJIUCS BHMAAKOBHMH TA HE IMOB SI3AHUMM 3
BBC/CHHAM npemapaty. BiraGarpus He YMHHB MOMITHOrO BNAMBY HA
[OCTHATANBHUIT PO3BHTOK NOTOMCTBA, SIKE MiANABANOCH Aii mpenapary
BHYTPIHBOYTPOOHO Ta B MEPioX BUTOAOBYBAHHA A0 BIUTYUCHHSL.

V' mocHimKeHHsX, IO NOPIBHIOBAIM TOKCHYHICTH BiraGaTpuHy Ta
CHAHTIOMEPIB, NPOJCMOHCTPOBAHO, IO TOKCHUHI e)ekTH BirabaTpuny
3yMOBJIeHI (hapMaKOMOTIYHO AKTHBHHM S-€HAHTIOMEPOM, OCKiTBKH
BiH cnpuumesB Ti cami edekTy, mo i paueMiyHa cymim, ane mpu
HHXKYHX J03aX.

Takum umHOM, JOKTiHIYUHI JaHi cBigyate npo Ge3meuHicTh

BiraGaTpuHy NpM 3aCTOCYBaHHI B 1iana3oHi TePaneBTHYHUX A03.

=y Fy

BrachHuk peecTpaniifHOro nocBigueHH (3a9BHIK)




