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Today, in medical practice, a very promising direction of development can be the expansion of the range of primary and
secondary neuroprotection drugs through the use of targeted synthesis of potential neuroprotective agents with analeptic
effect. This is necessary to improve anesthetic safety during surgery and to alleviate post-anesthetic intoxication after
anesthesia.

Therefore, the aim of our study was to compare the neuroprotective activity of original derivatives of sulfur and nitrogen-
containing heterocycles (heterosides) and reference drugs, which are already known in pharmacology (cerebroprotective
agent with neurotrophic action — cerebrocurin and nootropic drug with neuroprotective action — noopept).

In the course of the research, it was found that after ketamine anesthesia, the excitability of the central nervous system
increases, the anxious behavior of animals increases, while the indicators of the research work of animals in the experiment
sharply deteriorate. After 2 days or more (10 days) after the transferred ketamine anesthesia, a deterioration in mnestic
functions was noted in this group of animals.

With the introduction of 100 mq / kg of heteroside to a group of rats after ketamine anesthesia, the indicators of anxiety
hehavior and excitability of animals significantly decreased, their research activity increased, a pronounced antiamnestic
effect was manifested, and the ability of animals to learn was increased as well.

It also turned out that in terms of the degree of influence on the indicators of the cognitive-mnestic functions of the
central nervous system, heteroside statistically significantly exceeds the comparison drugs cerebrocurin and noopept, which
in turn showed high efficiency in reducing anxiety of animals, and also had an antiamnestic effect, but did not affect the ability
of animals to learn.

Key words: heteroside, ketamine, postoperative cognitive dysfunction, neuroprotection, cerebrocurin, noopept,
anamnestic effect.
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Introduction.

The degree of protection of the body from surgical
trauma using various methods of anesthesia, as well as
criteria for its adequacy, currently continue to be the one of
the main subject of discussion. Previously, it was believed
that effects of general anesthesia (GA) occur quickly and
same quickly disappear, so after removing anesthetics
from the body the brain returns to the preoperative state
and patient wakes up, so the negative effects of GA on
the central nervous system (CNS) in the post-anesthesia
period decrease and disappear. However, in recent years,
with the accumulation of data from epidemiological and
experimental studies of the effects of GA on the brain, it
has become clear that central anesthetics in addition to the
main analgetic and hypnogenic effects cause permanent
ischemic / hypoxic neuronal and neurological changes and
a number of neurotoxic side effects by triggering apoptosis
(the programmed death of neurons) [1]. Itis shown that the
frequency and severity of side effects of anesthesia on the
(NS are affected by the dose of anesthetics and the duration
of general anesthesia [2; 3].

The earliest manifestation of neuronal damage caused
by GA is a violation of higher cortical functions, primarily
memory and cognitive processes, and the development of
postoperative cognitive dysfunction (PCD) [4]. The most
sensitive to the action of general anesthetics are attention
function, short-term memory, the speed of psychomotor
and cognitive reactions. However, in the literature only
some works are devoted to the use of neuroprotective
drugs for the prevention and treatment of neurocognitive
disorders in the postoperative period [5; 6].

Prophylactic neuroprotective therapy together with the
selection of an adequate option of anesthesia, correction of
hemodynamic disorders, level of blood gas exchange and
homeostasisifnecessary, is the most essential way to prevent
neuronal damage or eliminate cognitive dysfunction, which
has already occurred in the early postoperative period, while
this this changes are potentially reversible [7; 8].

In order to improve anesthesial safety during surgery,
a promising direction may also be to expand the range
of primary and secondary neuroprotection by targeted
synthesis of potential neuroprotectors with analeptic
action, acting to the same structures, which are ultimately
suppressed by the central anesthetic orits active metabolites
[5]. In regard to this, it is reasonable and promising to
search among the derivatives of sulfur- and nitrogen-
containing heterocycles (heterosides) - universal, harmless
neuroprotectors with analeptic action, which can quickly
and effectively accelerate the resuscitation of vital functions
of the body, general detoxification, arrange detoxification
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and even solve medical and social problems of emergencies
[9].

Itisjustified, thatuse ofthe neurotrophic cerebroprotector
cerebrocurin (a new generation neuropeptide-containing
drugderivate of the cattle embryos) is promising[10], sameas
noopept - nootropic drug for the correction of postoperative
cognitive-mnestic dysfunction. The neuroprotective effect of
noopept has a complex mechanism of action. It is capable of
counteracting glutamate excitotoxicity in cerebral ischemia,
as well as long-term effects of stress factors, mental and
emotional stress or intoxication [10].

The aim of the study was to evaluate the
neuroprotective effect of heteroside, cerebrocurin and
noopept in correction of cognitive-mnestic and behavioral
disorders after ketamine anesthesia.

Materials and methods. In the experiments were
used white outbred rats weighing 180-200 g, obtained
from the nursery of the Institute of Pharmacology and
Toxicology of the Academy of Medical Sciences of Ukraine.
The duration of quarantine (acclimatization period) for all
animals was 14 days. All experimental procedures were
performed in accordance with the “Regulations on the use
of animals in biomedical research."The study was conducted
in accordance with Directive 2010 / 63EU of the European
Parliament and of the Council of 22 September 2010 on the
protection of animals used for scientific purposes, as well
as with the national “Common Ethical Principles for Animal
Experiments” (Ukraine, 2001) and the guidelines set out
in in “Basic principles of studying the toxicity of potential
pharmacological drugs” (DFC of Ukraine, K., 2000). The
animals were kept on a standard diet of vivarium with a
natural change of day and night. Animals had free access
to water. The NUPh Bioethics Committee (Protocol N2 5/1
dated 17.05.2017) found that conducted research does
not contradict the generally accepted bioethical norms
on compliance with the relevant international provisions
regarding the conduct of experimental research.

The original derivates of sulfur- and nitrogen-
containing heterocycles Heteroside-321 was synthesized
at the Department of Physical and Colloid Chemistry of the
National University of Pharmacy (laboratory sample). During
research there were determined the ED50 analeptic activity
as2mg/ kg and LD50 by express method PastushenkoT.V. -
1350 mg / kg, which according to the classification of Hodge
and Sterner allowed to classify them as class IV (low toxic
substances) [11].

Neuroprotective activity (according to mnestic-
behavioral changes) of heteroside-321 and reference drugs
as cerebrocurin and noopept was researched on 50 Wistar
rats aged 6 months weighing 180-200 grams. Ketamine
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anesthesia was performed by intraperitoneal administering
100 mgq / kg of ketamine. After releasing of animals from
anesthesia, they were once administered drugs in the
following doses: Heteroside-321 — intraperitoneal 2 mg /
kg, cerebrocurin (LLC“NIR”, Ukraine — intraperitoneal 0,2
mg / kg, noopept ((JSC “Masterclone”, produced by 0JSC
“Shcholkivsky vitamin factory”) — intranasal 10 mg / kg.
The animals were divided into 5 groups, each of it include
ten animals. The first group — intact animals (control), the
second - animals with experimental ketamine anesthesia
(control ketamine pathology — CKP), the third - animals
with anesthesia Heteroside-321 (CKP + Heteroside-321
group), fourth and fifth - animals with anesthesia
administered Cerebrocurin (CKP + Cerebrokurin group) or
Noopept (CKP + Noopept group). Intact group received
a single intraperitoneal sodium chloride solution of 1 ml
per 100 g of weight. The CKP group after administration
of ketamine once received intraperitoneal sodium chloride
in a similar dosage (at the same period of time as other 3
groups (CKP + Heteroside-321, CKP + Cerebrokurin, CKP +
Noopept) received injections of neuroprotectors) .

Determination of motor and search activity was carried
out using the method of “Open Field” using the arena of its
own production with size of 80x80x35cm. The animal was
placed in the middle of one of two sides face to the wall,
after which it was allowed to move free in the arena during
8 minutes. During experiment we counted the total distance
which animal traveled (cm), total motor activity (cm?/s),
activity structure (high, low activity, lack of activity, %),
the number of fading and entering the center, the distance
traveled near the wall (cm) and in the Central region arena
(%), vertical search activity (number of racks on hind legs
near the wall and in the center), the number of events of
short and long grooming, the number of defecation and
urination acts.

Evaluation of reference and working memory was
performed using a radial maze LE760 (AgnTho’s, Sweden).
During studies were counted the reference memory
(general long-term understanding of the structure of
the maze and the location of food which was formed in
animals during training) and the number of errors of the
reference memory (first visits to a previously closed beam
in which the animal has never found food), as well as
working memory (when animal has short-term idea of the
location of food in a particular experience) and the number
of errors in working memory (re-visiting of the district in
which animal has already found or did not find food). The
distance traveled and total motor activity were assessed
as well. Finding and recording the image was performed
using a color video camera SSC-DC378P (Sony, Japan). The
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video file was analyzed using Smartv 3.0 software (Harvard
Apparatus, USA).

Theresultsofthestudywerecalculatedusing thestandard
statistical package of the licensed program “STATISTICA" for
Windows 6.0” (StatSoftinc,, N°AXXR712D833214FAN5),
as well as “SPSS 16.0", “Microsoft Office Excell 2003". The
normality of the distribution was evaluated by the Shapiro-
Wilk test. The data are presented as an average value.
Significance of differences between mean values was
determined by Student’s test in the normal distribution.
In the case of a distribution other than normal, or analysis
of ordinal variables, the U Mann-Whitney test was used.
To compare the independent variables in more than two
samples, analysis of variance (ANOVA) at normal distribution
or Kruskal-Wallis test for distribution other than normal
was used. Differences p <0.05 (95%) were considered
statistically significant for all types of analysis.

Results and discussion. General anesthesia can
cause CNS damage in the postoperative period, among
which a special place is occupied by postoperative cognitive
dysfunction, which can develop in patients of different ages
and in cases with a unencumbered psychoneurological
history.

Due to the increase in metabolism and energy
expenditure in the conditions of operation under GA,
the need of tissues for oxygen increases, but its delivery
can be sharply reduced by the lack of microcirculation.
Anesthesia changes the acid-base state (ABS) and tissue
respiration, and the general absorption of oxygen by the
body. The development of neurological complications
and the severity of the condition of patients under the
influence of general anesthetics depended on the harmful
effects of ischemia, which is determined by the depth and
duration of the decrease in cerebral blood flow. Tissue
hypoxia with decreased oxygen diffusion due to impaired
microcirculation, changes in blood rheology and vascular
wall leads to dysfunction of different cellular structures,
including neurons. The effect of general anesthetics on
the human brain is characterized by the fact that they
have numerous target actions (different parts of the brain,
spinal cord); the action is determined by the physic and
chemical properties of the agent; different clinical effects
are achieved by acting on different targets (for example,
the effect of immobilization and cognitive dysfunction-
(D). Therefore, the correction of cognitive-mnestic and
behavioral disorders after ketamine anesthesia should be
considered as a neuroprotective strategy [12; 13].

During evaluating the specific indicators of the “Open
field”test, it was found that ketamine anesthesia negatively
affected the behavioral characteristics of animals (Table 1).
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After 2 days of ketamine anesthesia injection it was found
that it was not lead to a significant increase in the distance
traveled by animals, but at same moment there was 8,97
times increased the free distance in absolute units and 11
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times increased in a percentage of total motor activity.

Also in results of the control group was found that
the number of fading increased 1,86 times and 1,5 times
increased the immobility of animals. All these facts indicate

Table 1
Behavioral activity of rats in the “Radial labyrinth” and “Open field” tests
) . ) Ketamine anesthesia+ | Ketamine anesthesia+ |  Ketamine anesthesia
Indicator Intact Control Ketamine anesthesia . .
Heteroside Cerebrokurin + Noopept
Radial labyrinth test
General activity,cm2/s | 24380,98+1242,43 | 26867,58+1543,58 24674,29+1477,601,2 | 44862,35+2686,54"* 34863,66+3082,05*
The number of mistakes
in the reference memory 2 3 1% K 2K 1% K
The number of mistakes
of working memory 41 1341 41800 5+1% 24C
Open field test
Number of occurrences in
the center, units
1 2 1+1 1+1 1
High activity, % 7,83+1,44 14,83+2,07° 12,01+0,87 KGN 21,83+1,58" ¥ 10,50+1,454¢
Low activity, % 61,71+7,08 65,83+4,03 63,84+2,03" 65,173,69 78,30£1,59% K¢
Inactivity,% 30,4746,59 22,34+437 27,1542,55 %N 13,004,64* 11,200,67°¥
Immobility, units
284+35 429+27* 346,75+11,55 kN 85+21"N 138+1774¢
Indicator,% Intact Control Ketamine anesthesia Ketamine anesthesia+ | Ketamine anesthesia+ | Ketamine anesthesia +
Heteroside Cerebrokurin Noopept
Free distance, cm
59,37+26,31 529,76+215,98% 178,00+48,79" N 323,64+88,71* 226,10+33,44 N
Fading, units 284+35 529+27* 305,70+17,60 %CN 374+32¢ 2424280
Free distance,% 1,43+0,61 11,30+2,67* 4,91+1,17°%CN 8,92+2,011 7,061,20" %N
Distance around the
wall, cm 4102,44+289,55 3672,27+612,74 3723,79+154,79 C 2770,53+281,43 3690,16+1105,34
Rack near the wall, units 4+1 8+11 5+1K 6+1K 5+1
The rack is free, units 2 2+1 1 1 1+1
Short grooming, units 2+1 1 1 1+1 1
Long-lastlng grooming, 1 1 1 1 1
units
Defecation, units 3 2 2+1 2 1K
Urination, units 1+1 1 1 1 2

Notes:

1.* - significant (p <0,05) differences relative to intact animals;

2.4 significant (p <0,05) differences relative to the control group;

3. ¢-ssignificant (p <0,05) differences relative to the group of Cerebrocurin;
4."-significant (p <0,05) differences relative to the Noopept group;

5. nis the number of animals in the group.
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the formation of anxiety and excitability in animals after
ketamine anesthesia. The introduction of ketamine did
not affect the number of free racks of animals, but led to a
2-fold increase in racks near the wall.

Also, the number of acts of short grooming decreased
2 times against the background of a constant number of
long grooming. This fact showed increasing of anxiety,
excitability, irritability of animals, decreasing sense of
comfort. In animals of the control group there was a
2-times increasing in high activity, which indicated a high
emotionality and excitability of the animals. Increasing in
high activity can also be seen as a decreasing in the ability to
research and search activities, as the rat makes an excessive
number of “extra” movements and requires more time to
assimilate the new environment.

During evaluating of specific indicators of training in
the radial labyrinth (Table 1), it was found that 10 days
after ketamine anesthesia of animals they had cognitive
dysfunction. The overall activity of animals in this group had
no significant differences with the control group. During
reproducing the results of animal training, it was found
that on the 10th day after the introduction of ketamine
the number of errors in working memory increases by 3,25
times and the number of errors in reference memory by 1,5
times which are indicators of a violation of mnestic functions
in animals after ketamine anesthesia. The data obtained
by us can be explained with the concept of postoperative
cognitive dysfunction.

Ketamine anesthesia leads to the formation of persistent
cognitive deficiency, as well as psycho-emotional disorders
- inhibition, fear, anxiety, disorientation, aggression and
irritability. The use of ketamine in the elderly may impair
the oligomerisation and deposition of amyloid beta protein
and thus cause long-term cognitive effects.

One of the main causes of cognitive impairment
after surgery is considered to be the neurotoxic effect
of ketamine, which leads to inhibition of glutamate
transmission, inhibition of synaptogenesis, depletion of
synapse energy balance and disruption of neurotransmitter
reuptake mechanisms, as well as initiation of circulatory
and animal excretion mechanisms of circulatory ischemia
[14]. Injection of neurotropic drugs — Heteroside-321,
noopept and cerebrocurin in time of awakening animals
from anesthesia differently affected behavioral responses,
increasing of emotional status and cognitive-mnestic
functions of animals.

Administration of cerebrocurin to animals after ketamine
had a beneficial effect on the emotional status and behavior
of animals in the open field after ketamine anesthesia. Thus,
cerebrocurin reduced anxiety and excitability, as evidenced
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by a significant reduction in free space, the number of fades
and racks near the wall. At the same time cerebrocurin did
not affect the comfort of animals (grooming, defecation).
Cerebrocurin reduced immobility by 5 times, which can also
be regarded as the anxiolytic effect of the drug.

At the same time cerebrocurin leads to an increase in
high activity (1,8 times compared to intact and 1,7 times
compared to control) and reduced inactivity (2,3 times
compared to intact and 1,7 times compared to control),
which can be regarded as a decrease in the ability to
research activity and increase the excitability of animals.
Cerebrocurin significantly (2,6 times) reduced the
number of errors in working memory and the amount of
reference memory (1,5 times) for 10 days after ketamine
anesthesia.

The injection of noopept to animals after ketamine
anesthesia led to a decrease in anxiety, fear and excitability
(reduction of free space by 2,3 times, fading by 2,2 times,
racks near the wall by 1,6 times and immobility by 3
times compared to control). According to these indicators,
noopept significantly exceeds both the value of the control
group and the value of cerebrocurin.

After injection of the Heteroside-321 there was an
increase in free distance of 10,4 compared with the intact
group and 1,16 times compared with the control. The
introduction of Heteroside-321 did not reduce the number
of fading (1,4 times higher than the intact value) and
inactivity. The number of racks near the wall under the
action of Heteroside-321 (1,75 times) remains higher than
intact, and the number of acts of short grooming remains
at the level of control (2 below intact), and low (1,5 times)
remains the number defecation. These facts suggest that
the Heteroside-321 reduces anxiety, fear, excitability and
discomfort in animals for 2 days after ketamine anesthesia.
Heteroside-321 also had a positive effect on the indicators of
cognitive-mnestic functions, because on the 10th day after
ketamine anesthesia, the errors of working and reference
memory were reduced.

Conclusions:

1. Ketamine anesthesia leads to increase anxiety
behavior of animals, excitability (increased duration of
inactivity and the number of cases of fading, increased free
space visiting, the number of racks near the wall, reduced
grooming and defecation), deterioration of research and
exploration activity for 2 days and more (10 days) leads to
deterioration of mnestic functions (increase in the number
of errors of the reference and working memory).

2. Parenteral injection of cerebrocurin and noopept to
animals after ketamine anesthesia significantly reduced
the anxiety of animals, and also had an anti-amnestic effect
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(significant reduction of working memory errors), but did
not affect the ability of animals to learn.

3. The infusion of Heteroside-321 to animals after
ketamine anesthesia significantly reduced the indicators of
anxiety and excitability of animals (reduction of the number
of fading and inactivity, free space, racks near the wall),
increased research activity, showed a high anamnestic effect
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(reduction of errors of reference and working memory)

increased the ability of animals to learn (decrease high and

increase low activity). In terms of the degree of influence on

the indicators of cognitive-mnestic functions of the (NS, the

Heteroside-321 s significantly more effective in comparison

to the neuroprotective drugs cerebrocurin and noopept.
The authors declare no conflicts of interest.
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Ha cboroZHiLLHill AeHb B MeAMYHIi MPaKTULi SOCUTH NEPCNEKTUBHIM HANPAMKOM PO3BUTKY MOXe CTaTi PO3LUMPeHH
acoPTUMEHTY 3aC00iB NEPBMHHOI Ta BTOPUHHOI HellpoNPOTEKLYY LUNAXOM 3aCTOCYBAHHA LiNeCpAMOBAHOI0 CMHTE3y Mo-
TeHUiiHMX HeliponpoTeKTOpiB 3 aHanenTuuHolo Aieo. Lle HeobxigHo AnA noninweHHA aHecTesionoriuHoi 6e3nekw nig yac
ONepaTUBHUX BTPYYaHb i NONErLIeHHA NOCTHAPKO3HOT IHTOKCUKALIT MiCNA NepeHeceHol aHecTesil.

Tomy MeTol0 HaLLOoro JOCNiMKeHHA 6yNo NOPIBHAHHA HEpONPOTEKTUBHOI aKTUBHOCTI OPUTiHANIbHUX MOXIAHUX Cipo i
a30TOBMIiCHIX TeTepoLMKNiB (reTepo3uAiB) i BXe Bigomux B Gapmakonorii pedepeHc-npenaparis (Lepebponpotektopy 3
Hel1poTPOiuHOI0 i€t — LiepebpOKypUHY T HOOTPOMHOO NpenapaTy 3 HelipONPOTEKTUBHOK i€l — HooMenTy).

B xopi npoBezeHHA focnimxenb Oyno BCTaHOBAEHO, L0 NiCNA KeTamiHOBOI aHecTesii 3pocTae 36yanmgicTb LIHC, nocu-
NHETHCA TPUBOXHA NOBEZIHKA TBAPUH, MPH LibOMY MOKA3HUKM AOCTIAHULbKOT po6oTI TBAPUH B eKCMepUMEHT pi3ko norip-
yloTbeA. Yepe3 2 aHi i binblue (10 AHIB) MicnA nepeHeceHoro KeTaMiHOBOTO Hapko3y BiA3HaYanocA NoripLUeHHA MHeCTY-
HUX QYHKLiA B Liid rpyni TBApWH.

Mpu BBeZeHHi 100 mr / Kr reTepo3uzy rpyni LLypiB NicnA KeTamiHOBOT aHecTe3ii JOCTOBIPHO 3HINKYBANUCA MOKA3HMKK
TPUBOXKHOI MOBEAiHKY i 30yANMBOCTI TBAPUH, 3p0CTana i JOCNIAHNLbKA aKTUBHICTb, NPOABNABCA BUPAKEHHIl aHTUAMHeC-
TUYHMIE eeKT i NiABULLYBANACA 3AATHICTb TBAPUH 10 HAaBYAHHS.

TaKkox BUABINOCA, LLO 32 CTYNeHeM BMANBY Ha MOKA3HNKM KOTHITUBHO-MHecTUuHIX QyHKwili LIHC reTepo3up cTatuc-
TUYHO 0CTOBIPHO NepeBepLLYE npenapaTyi NOPIBHAHHA LiepedpOKypiH i HoonenT, Aki B (B0 Yepry Moka3anu BUCOKY edek-
TUBHICTb Y 3HUKEHHi TPUBOXKHOCTI TBAPUH, @ TAKOX HAAaBaNM aHTUAMHECTUYHNI eEKT, ane npu LiboMy He BNUBAAN Ha
3ATHICTb TBAPUH [30 HABYAHHA.

KniouoBi cnoBa: retepo3ng, Ketamit, micnaonepawiiiHa KOTHITUBHA ANCOYHKLIA, HeiiponpoTeKLia, LiepebpoKypuH,
HOOMENT, aHTUAMHECTYHINA eQeKT.
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Ha cerogHALHMA ieHb B MeaNLMHCKOIA NPaKTUKe BeCbMa NepCNeKTUBHBIM HanpaBeHiemM PasBUTUA MOXET CTaTb
pacLLUpeHye accopTMeHTa CPeACTB NEPBUYHOIA U BTOPUYHOI HEIPONpOTeKLIN MyTeM NPUMEHEeHId LeneHanpaBieHHoro
CHTE33 NOTEHLMANbHbIX HEfipONPOTEKTOPOB C aHANENTUYECKIM AeficTBIEM. ITO HEOOXOBUMO ANA YNYULLEHNA aHeCTe3uo-
1I0TVYeckoii 6e30MacHOCTH BO BpeMA OMepaTUBHbIX BMELLATENbCTB U 06nerueHna NoCTHapKO3HOI MHTOKCMKaLMu nocne
NepeHeCeHHoi aHecTe3uu.

Mo3ToMy Liefbo HaLLero nccnefoBaHua 6bino CpaBHeHHe HeiiponpoTEKTUBHOI aKTUBHOCTY OPUTIHANbHBIX MPOU3BOA-
HbIX CEPO- 11 a30TCOAePKALLX TeTepOLMKNOB (TeTepo3W0B) U YKe U3BECTHBIX B hapMakonori pedepeHc-npenapatos (Le-
pebponpoTekTopa ¢ HeiipoTpoduyeckim AeiicTBiem — LepeGpOKypUHa 1 HOOTPOMHOTO Npenapara ¢ HelponpPOTEKTUBHBIM
JeACTBUEM — HOOMENTa).

B xoe npoBeaeHIa MccnefoBaHMiA ObiN0 YCTAHOBAEHO, UTO NOCNE KeTaMUHOBOI aHecTe3uu pacTeT Bo3byaumoctb LIHC,
YCUNMBAETCA TPEBOXKHOE NOBEAEHNE XMBOTHBIX, IPH 3TOM NOKA3aTeN UCCNeS0BaTeNbCKO paboTbl KUBOTHBIX B KCTepU-
MeHTe pe3Ko yxyawaiotca. Yepe3 2 aHa u bonee (10 AHeil) nocne nepeHeCEHHONO KETAMUHOBOIO HapKo3a 0TMeuanoch yxya-
LIEHIe MHECTUYeCKIX QYHKLMIA B 3TOIA rpynne UBOTHBIX.

Mpu BBeAeHMM 100 Mr/Kr reTepo3iaa rpynne Kpbic Nocne KeTaMIHOBOI aHeCTe3MM JOCTOBEPHO CHUKaNNCh NOKa3atenu
TPEBOXHOT0 MOBEAEHIA 1t BO30YAUMOCTM XKUBOTHBIX, BO3pACcTana ux MCCNef0BaTenbCkas akTUBHOCTb, NPOABNANCA Bblpa-
JKEHHDIV aHTUAMHECTUYECKIIA 3dEKT U NOBbILLANACH CNOCOBHOCTL KUBOTHBIX K 06yYeHMH0.

Takoe 0ka3anocb, 4T Mo CTeneHu BNUAHUA Ha NOKA3aTeN KOTHUTUBHO-MHecTUYeckux dyHkunil LIHC retepo3up cTa-
TUCTUYECKY JOCTOBEPHO NPEBOCXOAMT NenapaThl CpaBHeHNA LiepebPOKYPUH U HOOMeNT, KOTOpbie B (BOK 0Yepe/b NMoka3a-
1 BbICOKYI0 IOOEKTUBHOCT B CHIDKEHIM TPEBOXKHOCTH XUBOTHDIX, @ TaKMKe OKa3bIBaNM aHTUAMHECTYECKMiA IOPEKT, HO
NPV 3TOM He BAUAAN Ha COCOBHOCTb UBOTHbIX K 00yueHmI0.

KnioueBble ¢noBa: retepo3ubl, keTaMitH, N0CAeONepaLMoHHas KOrHUTUBHAA ANCOYHKLMA, HeliponpoTeKLs, Lepe-
OPOKYPYH, HOONENT, aHTUAMHECTUYECKIIA 3 eKT.



