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Scientific Article

Comparison of anxiolytic effects of mammalian and bony
fish kisspeptins in Danio rerio

Vladanka A. Golts', Andrei A. Lebedev', Aleksandra A. Blazhenko', Viktor A. Lebedev',
Alekber A. Bayramov" 2, Platon P. Khokhlov', Eugenii R. Bychkov', Sarng S. Pyurveev',
Sergei V. Kazakov', Petr D. Shabanov'

! Institute of Experimental Medicine, Saint Petersburg, Russia;
2 VA. Almazov National Medical Research Centre, Saint Petersburg, Russia

In our previous work, we suggested that analogs of mammalian kisspeptin Kiss1 reduce anxiety and phobic reactions
novel in Danio rerio. The most effective dose for the action of the studied analogs of kisspeptin corresponded to 0.1 mg per
1000 mL of water. In this study, other analogs of mammalian Kiss1 at a dose of 0.1 mg per 1000 mL of water also reduced the
anxious behavior of Danio fish. The effect of Kiss1 and Kiss2 kisspeptins on the behavior of Danio rerio was also evaluated.
In the novel test, the number of freezing decreased by two times with the introduction of kisspeptin 10 and by three times
after the introduction of the kisspeptin analog. An analog of mammalian kisspeptin reduced the freezing time by two times.
The length of the trajectory decreased by two times under the influence of the mammalian Kiss1 kisspeptin analog. With the
action of kisspeptin 10, the number of transitions to the upper part of the tank increased by two times. After the introduction
of the kisspeptin analog, the number of transitions to the upper part of the aquarium increased by three times. In the predator
test, the number and time of freezing decreased by 1.5 times with the action of mammalian kisspeptins. The length of the
trajectory after the introduction of kisspeptin bony fish and kisspeptin 10 mammals increased. The length of the trajectory
after the introduction of Kiss1 increased by 1.5 times. The length of the trajectory after the introduction of Kiss2 increased
by three times. After the introduction of kisspeptin 10, the trajectory increased by two times, and the time spent in the lower
part of the tank decreased by two times. Kisspeptins of bony fish also reduced the anxiety and phobic reactions in fish,
but to a lesser extent. Thus, kisspeptin 10 and an analog of mammalian kisspeptin in response to the presentation of a predator
had more significant effects on anxiety in Danio rerio compared with the action of kisspeptin bony fish Kiss1 and Kiss2.
Thus, bony fish kisspeptins and mammalian kisspeptins can reduce anxiety and phobic reactions in Danio rerio; however,
mammalian kisspeptins are the most effective. Bony fish kisspeptin Kiss1 has an anxiolytic effect in contrast to Kiss2, which
suggests that it affects fear reduction, and Kiss2 appears to be responsible for social and sexual behavior. The results support
the hypothesis that kisspeptins may be involved in the regulation of anxiety and phobic states, apparently to maintain the
emotional aspects of reproductive behavior, such as sexual motivation and arousal.

Keywords: Danio rerio; Kiss1; Kiss2; kisspeptin 10; mammalian kisspeptin analogs; anxiety; fear.
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HayuHas ctatbs

CpaBHeHMe aHKCMOAUTUYECKOro AeUCTBUS KUCCNENTUHOB
MJIEKOMUTAKOLLUX U KOCTUCTLIX pblb y Danio rerio

B.A. Tonbu', A.A. Nebepes’, A.A. bnaenko', B.A. llebenes’, A.A. baiipamos™ 2, .M. Xoxnos',
E.P. Beiuxos', C.C. Miopsees’, C.B. Kasakos', .. LLlabaHos'

T MIHCTUTYT 3KCrepuMeHTanNbHOIM MeauUmHBI», CankT-TeTepbypr, Poccus;
2 HaumoHanbHbIA MEANLIMHCKWIA UCCNeNIoBaTeNbCKMIA LieHTp M. B.A. AnMasosa, CaHkT-TleTep6ypr, Poccua

AkTyanbHocTb. PaHee HaMy Obiio BbICKa3aHO NPeLNooXEeHWe, YTO aHanoru KuccnentuHa Kiss1 MneKonuTalowwmx cHU-
XaloT TpeBoXHO-hobuueckne peakumm Ha HoBusHy y Danio rerio. Hanbonee addeKTBHas [03a ans LeUCTBUS U3YUEHHBIX
aHanoroB KuccnentuHa cooteetctBoBana 0,1 Mr Ha 1000 Mn Bofbl B TeCTe HOBU3HBI.

Llenb — noka3atb, 4to apyroii aHanor kuccnentuHa Kiss1 mnekonutatowmx, KSé, B no3e 0,1 Mr TakKe CHUMXan TpeBOX-
Hoe noBefieHune poibok Danio rerio.

Martepuanbl U MeTogbl. OueHMBaANOCH AeiCTBME KUCCNENTUHOB KOCTUCTLIX pbib Kiss1 u Kiss2 Ha noseaenue Danio rerio
B TeCTe HOBU3HbI.

Pe3ynbtatbl. B TecTe HOBU3HbLI BLIAIBNIEHO, YTO KOJIMYECTBO (PU3MHIOB Ha (oHe BBeAeHUs KuccnenTtuHa 10 cHMXanoch
B 2 pasa, nocne BBEEHUA aHa/ora KuccnenuHa — B 3 pasa. AHanor KUCCMenTUHA MAEKONUTAIOWMX CHUMKAN BpeMs dpu-
31HroB B 2 pa3a. [liMHa TpaeKTopuM CHUKanach nog, BO3AecTBMEM aHasora kuccnentuHa Kiss1 mnexonuTaiowmx B 2 pasa.
Takke Ha doHe pencteua kuccnentuHa 10 B 2 pa3a yBeNMYMBANOCh YUCIO NEPEXOAOB B BEPXHIOK YacTb akBapuyMa, nocne
BBEJEHMA aHaora KuccnentuHa — B 3 pasa. B Tecte ¢ XMLLHWKOM Yncio 1 BpeMA QPU3MHIOB COKpaLLanuch Ha oHe feu-
CTBMS KUCCMENTUHOB MNeKonuTaowwmx B 1,5 pasa. [LMHa TpaeKTopum nocne BBeAEHUS KUCCMENTUHOB KOCTUCTBIX pbib 1 KuC-
cnentuHa 10 MnekonuTaloLwmx yeennumeanach. [inHa TpaeKktopum nocne BeeaeHua Kiss1 ysenmumnsanack B 1,5 pasa, nocne
BeefeHus Kiss2 — B 3 pasa. [locne BeegeHus kuccnentuHa 10 TpaeKTopus yBenMuuBanach B 2 pasa, BPeMS HaX0XAeHus
B HUXHEW 4aCTW aKBapWyMa yMeHbLUanoch B 2 pa3a. KuccnenTuHbl KOCTUCTLIX pbib TaKKe CHUKanM TPeBOXHO-hobuyeckue
peakummn y pbib, HO B MeHbLUeN cTeneHu. TakuM obpa3oM, kuccnentuH 10 M aHanor KuccnenTuHa MaekonuTalowmx KSé B
OTBET Ha MpeabsBleHNe XWLLHUKA OKa3anu bonee 3HauMMoe BO3AEMCTBME Ha TPEBOXKHOCTL Y Danio rerio no cpaBHEHUIO
C KuccnentHamu Koctuctblx poib Kiss1 u Kiss2. CaenaH BbIBoA, YTO KUCCMENMTUHBI KOCTUCTBIX Pblb M KMCCMENTUHBI MIie-
KOMUTAOLWMX CNOCOBHbI CHIKATb TPeBOXKHO-Pobuyeckne peakumm y Danio rerio, Ho Hanbonee 3PEKTUBHBI KUCCMENTUHLI
MIEKOMUTAIOLLIMX.

3akntovenne. KuccnentuH Kiss1 KOCTUCTBIX pbib OKa3bIBaeT aHKCUONMTUYECKOE AeicTBUE B oTmume ot Kiss2, 4Tto aaet
OCHOBaHWe nosiaraTb, Y4TO OH B/IMAIET HA CHUXEHWe CTpaxa, a Kiss2, no-BManMMoMy, 0TBEYaeT 3a COoLMasnbHOe W NooBoe Mo-
BefleHWe. PesynbTathl MCCNenOBaHWA NOATBEPMAAIOT MMMOTE3y 0 TOM, YTO KMUCCMENTMHbI MOTYT Y4acTBOBaTb B Perynauum
TPEBOXHO-(Q0OOMUECKMX COCTOSHMIA, NO-BUAMMOMY, AN1S NOAAEPXaHUA 3MOLIMOHANbHBIX acNeKToB penpoayKTMBHOM NoBefe-
HMS, TaKMX KaK NojioBas MOTUBALMS W BO3bYXaeHMe.
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BACKGROUND

Kisspeptin and its receptors (Kiss-R) were identified in
lower and higher vertebrates. Kisspeptin is more frequently
considered a behavioral hormone that affects the limbic
system, including the hypothalamic—pituitary—gonadal and
hypothalamic—pituitary—adrenal neuroendocrine axes [1-4].
In turn, these chains regulate the activity of signaling
neurotransmitters and hormones, particularly gonadal
steroids and stress hormones [5, 6]. In the central nervous
system, kisspeptin acts as an endocrinological regulator of
human sexual development and reproductive functions [7, 8].
Structurally, it is a neuropeptide consisting of 145 amino acid
residues that undergo proteolytic cleavage to a C-terminal
active peptide consisting of 54 residues, which further breaks
down into shorter forms, i.e., kisspeptins 10, 13, and 14 [9].
Kisspeptin is encoded by the KissT gene. For example, two
homologous genes (Kiss T and kiss2) encoding kisspeptin were
identified in bony fish, with Kiss1, and kiss2 having a higher
affinity for Kiss-R1 and Kiss-R2, respectively [10]. The Kiss1
gene is a conserved ortholog of the mammalian Kiss! gene,
whereas the kiss2 gene was found in hypothalamic nuclei
only in nonmammalian vertebrates, including amphibians and
bony fish [11]. In Danio rerio fish, Kiss! and kissr1 matrix
ribonucleic acids (mRNAs) are predominantly expressed in
the ventral habenula [12]. In nonmammalian vertebrates,
the dorsal and ventral habenulas are homologous to the
medial and lateral habenulas in mammals [13]. Kisspeptin
is expressed in several regions of the rat central nervous
system, including the hypothalamic nuclei (e.g., arcuate
nucleus and anteroventral paraventricular nucleus), thalamic
nuclei, amygdala, hippocampus, lateral septum, bed nucleus
of the stria terminalis, corpus striatum, nucleus accumbens,
circumventricular gray matter, and locus coeruleus [14, 15].
Similarly, kiss1r was localized in rat hypothalamus (e.g.,
paraventricular, arcuate, and supraoptic nucleus), thalamus,
hippocampus, amygdala, septum, corpus striatum, suture
nuclei, and cerebral cortex [16, 17]. Evidence reveals that
kiss2 is more efficient than Kiss1, being the most responsible
for reproductive behavior. Results of real-time polymerase
chain reaction showed that Kiss7 neurons were localized in
the dorsomedial and ventromedial habenulas, with their nerve
fibers projecting into the ventral parts of the interpeduncular
nucleus and suture nuclei. In turn, kiss2r mRNA was widely
expressed in the brain, including the olfactory bulb, terminal
medulla, preoptic area, midbrain, hypothalamic nuclei,
cerebellum, and spinal cord. kiss2 neurons are mostly
localized in the dorsal and ventral hypothalamus, with neural
projections passing to several brain regions such as the
preoptic area and ventral hypothalamus. Its wide distribution
suggests having multiple functions [18, 19].

The preoptic area and hypothalamus are important
regions for the distribution of pituitary neurons. In the ventral
hypothalamus, kiss2 neurons were thought to be possibly
responsible for regulating reproduction. However, whether
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these kiss2 neurons project to the pituitary gland is unclear.
A recent study found that kissZ, but not Kiss7, mRNAs were
expressed in the pituitary gland of female Danio fish. The
distribution patterns of these kiss2-positive structures were
similar to that of Gnrh3 fibers, whereas kiss2 cells were
in close contact with Gnrh3 fibers. The kiss2 gene directly
regulates the expression levels of lhp, fshB, and prl1 mRNAs
in the pituitary gland of female fish [20]. For example, Kiss],
and kiss2 mRNAs were detected in the pituitary gland of
several teleost species. In chub mackerel, Kiss1 mRNAs were
detected in both female and male pituitary glands [21]. By
contrast, kiss2 mRNAs were expressed in the pituitary gland
of grass puffer during spawning [22]. In European sea bass,
Kiss1 and kiss2 mRNAs were detected in the pituitary of
males and females [23].

Kisspeptin's role in teleosts is still unclear. However, in
mammals, kisspeptin is fairly well known to be involved
in at least fear and reproduction reactions. Most likely,
kisspeptin in mammals has similar functions to those in fish.
Since the pituitary gland is responsible for the production
of gonadotropins, which participate in the development and
maturation of the sex glands, and, consequently, sex hormone
secretion, an acute stressor may decrease the production
of sex hormones and the main regulator gonadotropin.
Conversely, evidence reveals KissZ-R immunoreactivity in
pituitary corticotropes but not in gonadotropes. This study
showed that Kiss2 and Kiss2-R signaling directly performed
nonreproductive functions and indirectly subordinate
reproductive functions in teleosts [24], presenting difficulties
at this stage in knowing the functions of the kiss2 system.
For example, in sea bass, Kiss! encodes a peptide identical
to rodent kisspeptin 10, whereas the KissZ2 peptide is not
identical. A genome database search showed that both genes
are present in the genomes of nonplacental vertebrates.
These data were consistent with the results of phylogenetic
and mapping analyses that Kiss! and kissZ are paralogous
genes that arose from ancestral gene duplication, although
kiss2 was lost in placental mammals. In addition, mRNA
analysis showed the presence of Kiss! and kiss2 in the brain
and gonads of sea bass, medaka, and Danio rerio fish. In the
hormone assay, Kiss2 induced the secretion of luteinizing and
follicle-stimulating hormones in sea bass to a greater extent
than Kiss1. By contrast, Kiss2 peptide only weakly induced
luteinizing hormone secretion in rats, whereas the Kiss/
peptide was maximally effective [25].

Danio rerio species have recently become a study object for
neurobiologists, geneticists, neuropsychopharmacologists,
and toxicologists owing to the following advantages:
active swimming, adaptation to new environment, short
reproductive period, high fecundity, and low production cost.
All these made Danio rerio animal models for laboratory
studies [26]. Currently, behavioral tests for anxiety, stress,
and fear are frequently performed on fish. The novelty test
of Danio rerio revealed signs corresponding to fear, namely,
increased number of freezing (immobilization), diving to the
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bottom, and decreased number of transitions to the upper and
lower parts of the aquarium; however, increased locomotor
activity, decreased freezing, and increased number of
transitions to the upper part of the aquarium were observed
with acclimatization to the new environment [27-29]. The
“predator—prey” model has long been used to assess anxiety
state. The prey receives information about the predator’s
location through olfactory, visual, acoustic, and vibratory
signals. Studies have revealed sufficient information on
predator perception in fish [30, 31]. The combinations of these
predator signals induce an anxious-phobic state in fish [32].
Currently, not much data regarding the predator presentation
model used on Danio rerio are available.

In this study, novelty stress, and predator stress were
assessed along with the administration of bony fish
kisspeptins and mammalian kisspeptins. The study aimed to
examine the comparative characteristics of these peptides to
test their effectiveness.

The study used Kiss! and Kiss2 preparations of
kisspeptins in bony fish, a novel kisspeptin analog, and Kiss 10
in mammals. In our previous studies [33, 34], the novelty test
was used to analyze the behavioral characteristics of fish in
response to a stressful situation. In addition, predator—prey
stress studies were conducted along with the administration
of bony fish kisspeptins and mammalian kisspeptins.

The study aimed to investigate the anxiolytic action of
mammalian kisspeptins and bony fish kisspeptins in Danio
rerio fish.

MATERIALS AND METHODS

Animal selection. Tests were conducted on 105 sexually
mature Danio rerio (zebrafish or striped Danio) fish aged 6-8
months (young sexually mature animals with a life cycle of up
to 5 years) from the Aqua Peter Company and Danio rerio (wild
type) bred in the Institute of Experimental Medicine. Intact
animals were used for testing after 2 weeks of adaptation to
the space and aquariums of 40 L of water displacement, with
20-30 animals in each. A water temperature of 25°C-27°C
was maintained constantly. Animals were kept under standard
light conditions (8:00-20:00) at a temperature of 22°C + 2°C
and fed two times a day with the standard food “Tetramin
tropical flakes.” Each group contained at least 1012 fish.

Novelty stress test. For novelty assessment, a standard
viewing aquarium (trapezoidal in shape, 1.5-L displacement,
15 ¢m high, and 7 cm wide) was used to evaluate anxiety—
phobic reactions in Danio rerio [35, 36]. The aquarium was
22 and 28 c¢m long at the base and top, respectively. This
design allows for observation of the vertical and horizontal
movements. Since this behavioral test is based mainly on the
instinct to seek protection from an unfamiliar environment
by diving to the bottom [37, 38], the aquarium was divided by
a line into two equal parts, i.e., upper and lower. Fish were
first placed in a 200-mL measuring beaker with a dissolved
pharmacological substance (or water) for 5 min, then in a
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pre-start aquarium with water (10x10x10 cm?) for 5 min, and
in a viewing aquarium for 6 min, where motor activity during
the experiment (fish track length), number of transitions to
the upper and lower halves of the aquarium, and time spent
therein were recorded. The number and time of freezing
(immobilization) patterns per experiment, which are commonly
observed during novelty stress and reflect the anxiety level
of the animal, were automatically scored [39]. Behavior was
recorded automatically using the EthoVision XT7 system
(Noldus, Netherlands), which allows both digital recording of
readings and visual control of the fish’s video track.

Predator-prey test. The test is similar to posttraumatic
stress exposure in rats. Intact animals were used for the
experiment after 2 weeks of adaptation to the space and
aquariums of 40 L of water displacement with 20-30 fish in
each. The water temperature of 23°C-25°C was maintained
constantly. Animals were kept under standard light conditions
(8:00-20:00) at a temperature of 22°C + 2°C and fed two times
a day with the standard food Tetramin tropical flakes.

All animal manipulations were approved by the Local
Ethical Committee of the Institute of Experimental Medicine
(Minutes No. 12 of September 26, 2019).

A standard viewing aquarium, which was utilized
to evaluate anxiety—phobic responses in zebrafish (1.5-
L displacement, trapezoidal in shape, 15 cm high, and
7 cm wide), was used to assess the predator stress test.
The aquarium was 22 and 28 cm long at the base and top,
respectively. In this case, fish were placed in a 200-mL
measuring beaker with a dissolved pharmacological agent for
5 min, then in a pre-start aquarium (10x10x10x10 cm®) with
the predator Hypsophrys nicaraguensis for 5 min, and in a
viewing aquarium for 6 min, which is usually used to assess
stimulus novelty. Kiss1, Kiss2, Kiss10, and KSé were dissolved
in @ measuring cup at a dosage of 0.1 mg/L.

Pharmaceuticals. Kiss? (pyroglut-NVAYYNLNNSFGLRY-
NH,), KissZ (FNYNPFGLRF-NH,) of the bony fish synthesized
in the Department of General Pathology and Pathophysiology,
Kiss1 mammalian kisspeptin analog of Cloud Clone (USA)
KSé (differed from Kiss1 by the terminal fragment), and
kisspeptin 10 (Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-
NH,) of mammals (State Research Institute of Highly Pure
Biopreparations, Russia) were used for pharmacological
analysis. All preparations were dissolved in water at a
dosage of 0.1 mg/L.

Statistical analysis. The statistical significance of
differences was assessed using GraphPad Prism 8.4
(GraphPad Software, USA) and one-factor analysis of
variance (ANOVA). One-factor ANOVA was conducted to
compare the control group (CG) and the experimental group.
The results obtained by analyzing biological materials were
determined by Student’s t-test. The Newman—Keuls criterion
for group comparison was used among nonparametric
criteria. Differences were considered statistically significant
at p < 0.05. Data are presented using descriptive statistics
such as the arithmetic mean and the error of the mean.
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RESULTS

In the novelty stress test without a predator, Kiss10 and
the Kiss! analog of the mammalian Kiss7 kisspeptin Clone
(USA) KSé were statistically significant in the “number
of freezing.” Table 1 shows a significant reduction in the
number of freezing in the experimental group compared
with the control group. Kisspeptins of bony fish insignificantly
reduced this pattern. In addition, KSé significantly reduced
the freezing time and increased the number of transitions
to the top of the aquarium. Moreover, exposure to Kiss10
increased the number of transitions. However, bony fish
kisspeptins reduced anxiety—phobic reactions in fish but to
a lesser extent.

In the predator exposure test, kisspeptin decreased the
freezing time in both fish and mammals; however, Kiss10
and KS6 were statistically significant. In comparison with
the CG, freezing under the influence of these drugs was
reduced by two times. Simultaneously, the length of the fish's
trajectory increased; however, whether motion reactivity may
be considered a positive effect of the drug, or whether it is
still determined by the fear response, is unclear. In particular,
fish-derived kisspeptins did not affect the preference of fish
to be at the top of the aquarium compared with the CG. In
this case, the fish preferred to be in the lower part, whereas
Kiss10-, and KSé-treated fish had significantly decreased
stay in this area. If the number of freezing was assessed, all
kisspeptins lowered this parameter, although no statistically
significant preparations were identified. Furthermore, the
number of movements increased in all groups compared
with the CG. The results revealed that Kiss70 and KSé had
the strongest effect in response to predator presentation
(Table 2).

DISCUSSION

An ecosystem, as a basic natural unit, includes a set of
organisms interacting with each other and occupying certain
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levels in the food chain. The interaction between the predator
and the prey, or two-order consumers, is the most common
type of relationship. This model is most commonly used by
experimenters as one of the stressors that involve a threat
from a predator when present [40-42] or the odor of a
predator [43-45]. While predator—prey relationships between
mammals are still one of the most common research topics,
similar interactions between herbivorous, and predatory fish
have not gained as much popularity. In an aquatic system,
chemical signals are the primary means by which fish
detect a predator and assess the possibility of predation
[46, 47]. Predator-specific signals allow the prey to develop
adaptive defense mechanisms. These most frequently include
behavioral, morphological, and physiological changes [46,
48-52]. In response to a predator signal, the prey exhibits
a set of short-term behavioral responses such as decreased
activity or freezing [51], decreased feeding intensity, stealth
displays, and environmental changes [49, 53, 54]. Currently,
a distinct lack of information exists on the sensory pathways
by which the prey processes the predator’s odor. This is
partly explained by the lack of intensive studies on fish
pheromones. Olfaction and touch are the main sensory
pathways for detecting chemicals present in the aquatic
environment [55]. Three types of olfactory receptor neurons
(ORNs) exist in fish, namely, ciliated, microvillous, and
cryptocytic cells, which are assembled into rosettes in the
olfactory epithelium. These ORNs project to tubules located in
specific regions within the olfactory bulb, resulting in tubules
with the same chemosensitivity located next to each other.
Chemical information is then transferred from the olfactory
bulb through mitral cells to the forebrain, where higher-
order olfactory information is processed [56, 57]. ORNs are
sensitive to different classes of odors; accordingly, food odors,
pheromones, and alarm signals are predominantly processed
by separate pathways [56-58]. Exposure to predator odors
alters various cognitive traits related to behavior. For
example, exposure to a predator’s odor may promote learning
in general [59-61]. Although exposure to predation risk may

Table 1. Effect of Kiss1, Kiss2, Kiss10, and KSé (0.1 mL/L) on the behavior of Danio rerio fish in the novelty stress test without presenting

a predator
Tabnuua 1. Jleictsue Kiss1, Kiss2, Kiss10, KSé (0,1 mn/n) Ha noBenenme poi6 Danio rerio B TecTe cTpecca HOBU3HbI 6e3 npegbsBieHns
XWLLHWKa
Group Number of freezing, Freezing time, Trajectory length, Time at the l?ottom of Nuzbtilit);ri?ii}:?ns
n s cm the aquarium, s .
aquarium
Control 81.38 £ 4.95 41.35+2.3 1643 + 289.8 213.9 + 32.46 20.67 + 6
Kiss1 61.33 + 3.61 35.92 + 1.52 1310 + 205.8 275.3 + 22.67 34.67 +8
Kiss2 64.25 + 6.67 38.85+1.75 1792 + 476 210.6 + 44.83 30.33+6.8
Kiss10 46.17 £ 11.15* 28.42 +7.96 1163 + 155.6 224.4 + 38.58 4417 +£5.5*
KSé 29.67 + 4.88*** 18.92 + 5.520** 663.6 + 188.6* 183.1 + 84.21 42.0 + 6.0*

Note: *p < 0.05; **p < 0.005; ***p < 0.0001 relative to the control group.
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Table 2. Effect of Kiss1, Kiss2, Kiss10, and KSé (0.1 mL/L) on the behavior of Danio rerio fish in the novelty stress test with the presentation

of a predator

Tabnuua 2. [eicTaue Kiss1, Kiss2, Kiss10 u KSé (0,1 mn/n) Ha noBeaeHue pbi6 Danio rerio B TecTe CTpecca HOBU3HbI C NPenbsSBNEHNEM

XMLLIHWKA
Group Number (’)1f freezing Freezinsg time, Trajectc::rrzl1 length, Ti":ﬁea:; clll;z rIiJlt:rtTt:'Jn; of Nu:‘;btire()tf():iﬁ:ieons

aquarium

Control 104.7 £ 15.7 53.14£7.38 608.7 £ 96.19 326.6 +22.92 9.6 +4.2

Kiss1 61.86 £ 12.7 33.43 £5.51 993.2 + 143.6* 352 £ 4.95 23.86 +5.2

Kiss2 69.71 £ 10 34.93 +5.02 1810 + 499.8* 350.3 + 4.55 .43+ 4.2

Kiss10 61.3 +5.13* 34.36 + 2.8* 1108 + 208.8 185.7 + 11.75*** 15+£26

KSé 62.93 +5.8* 32.8+29* 1135 + 191.9* 188.9 + 12.69*** 24 +5.6

Note: *p < 0.05; **p < 0.005; ***p < 0.0001 relative to the control group.

enhance cognitive traits related to predator recognition,
other cognitive functions, such as spatial learning, may be
impaired [62]. Thus, if mammals produce a characteristic set
of persistent behavioral responses to a single exposure by a
predator, this stress will cause similar changes in fish as a
confirmation of the hypothesis of common genes responsible
for the development of affective disorders among different
evolutionary chains [63].

Previous studies have shown that the novelty stress test
is sensitive to anxiety—phobic reactions in Danio rerio. Our
studies confirmed that the response to the novelty of being
placed in a viewing aquarium demonstrates typical behavioral
patterns in Danio rerio (zebrafish). The fish reacted by diving
to the bottom, freezing, and having decreased locomotor
behavior [33, 36, 39]1. Freezing was frequently observed, with
quite high number, and time per experiment, as was the time
the fish spent at the bottom of the aquarium. The results
obtained largely agree with the literature [29, 64].

In the analysis of the behavioral activities of lower
vertebrates, predator-related stress showed the most
striking reaction compared with novelty stress. However,
these techniques represent anxiety—phobic reactions quite
well, which suggests that fish behavior may be considered
a screening model for the development of new drugs
that normalize mental state. In this study, kisspeptin
preparations were examined, which were hypothesized
to have anxiolytic effects. In the comparative analysis,
kisspeptins indeed inhibit the anxiety—phobic state of fish
after both novelty and predator stresses. The present study
showed that the number of kisspeptin-induced freezing and
freezing time decreased in models of novelty stress and
predator stress in comparison with the CG. The number of
transitions to the top of the aquarium increased. However,
no significant difference in the time the fish were in the
lower part of the aquarium was found when compared with
the CG. Kiss10, the mammalian kisspeptin analog of KSé,
exhibited the most characteristic signs of anxiolytic effect.

DO https://doi.org/ 1

The highest number of statistically significant indices was
found in KSé. In addition, bony fish kisspeptins reduced
anxiety patterns, but to a lesser extent. KissZ in teleosts,
which predisposes fish to sexual behavior (Table 2), has
a minor anxiolytic effect and does not differ significantly
from the CG; however, some evidence reveals that fear
reduction leads to mate-seeking. Thus, the hypothesis that
these drugs have these expected effects was confirmed.
Nevertheless, their effectiveness for further application is
still unclear, providing a reason to continue the study in
lower vertebrate biochemistry.

CONCLUSIONS

1. Bony fish kisspeptins and mammalian kisspeptins
reduced anxiety—phobic responses in Danio fish; however,
mammalian kisspeptins were more effective.

2. The results support the hypothesis that kisspeptins
may be involved in the regulation of anxiety—phobic states,
apparently to maintain emotional aspects of reproductive
behavior such as sexual mativation and arousal.

3. Compared with Kiss2, Kiss! kisspeptin has anxiolytic
effects, suggesting that Kiss 1 affects fear reduction, whereas
Kiss2 appears to be responsible for social and sexual behavior
in Danio rerio fish.
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Bknap aBTopoB. Bce aBTOpbl BHEC/M CYLLECTBEHHBIA BKIaf
B pa3paboTKy KOHLenuuuW, npoBefeHUe WCCIeaoBaHus W Mof-
FOTOBKY CTaTbM, MPOYIM M 0400pMAM  (UHaNbHYl0 Bepcuio
nepen nybnukaumen. Bknag Kaxporo aetopa: B.A. Tombu, AA.

REFERENCES

1. Comninos AN, Wall MB, Demetriou L, et al. Kisspeptin modu-
lates sexual and emotional brain processing in humans. J Clin Invest.
2017;127(2):709-719. DOI: 10.1172/JCI89519

2. Comninos AN, Dhillo WS. Emerging roles of kisspeptin in
sexual and emotional brain processing. Neuroendocrinology.
2018;106(2):195-202. DOI: 10.1159/000481137

3. Mills EGA, O'Byrne KT, Comninos AN. Kisspeptin as a be-
havioral hormone. Semin Reprod Med. 2019;37(2):56—63.
DOI: 10.1055/5-0039-3400239

4. Mills EGA, O'Byrne KT, Comninos AN. The roles of the amyg-
dala kisspeptin system. Semin Reprod Med. 2019;37(2):64-70.
DOI: 10.1055/5-0039-3400462

5. ZhuY, Wu X, Zhou R, et al. Hypothalamic-pituitary-end-organ axes:
hormone function in female patients with major depressive disorder.
Neurosci Bull. 2021;37(2):1176~1187. D0I: 10.1007/512264-021-00689-6
6. Oyola MG, Handa RJ. Hypothalamic-pituitary-adrenal and
hypothalamic-pituitary-gonadal axes: sex differences in regu-
lation of stress responsivity. Stress. 2017;20(5):476—494.
DOI: 10.1080/10253890.2017.1369523

7. Lehman MN, Hileman SM, Goodman RL. Neuroanatomy of the kis-
speptin signaling system in mammals: Comparative and developmental
aspects. Kauffman A, Smith J, editors. Kisspeptin signaling in reproduc-
tive biology. Advances in experimental medicine and biology. Vol 784.
New York: Springer, 2013. P. 27-62. DOI: 10.1007/978-1-4614-6199-9_3
8. Hellier V, Brock 0, Bakker J. The role of kisspeptin in sexual behav-
ior. Semin Reprod Med. 2019;37(2):84-92. DOI: 10.1055/s-0039-3400992
9. Colledge WH. GPR54 and kisspeptins. Orphan G Protein-coupled
receptors and novel neuropeptides. Civelli O, Zhou QY, editors. Re-
sults and problems in cell differentiation. Vol. 46. Berlin: Springer,
2008. P.117-143. DOI: 10.1007/400_2007_050

10. Kitahashi T, Ogawa S, Parhar IS. Cloning and expression of kiss2
in the zebrafish and medaka. Endocrinology. 2009;150(2):821-831.
DOI: 10.1210/en.2008-0940

11. Gopurappilly R, Ogawa S, Parhar IS. Functional significance of
GnRH and kisspeptin, and their cognate receptors in teleost reproduc-
tion. Front Endocrinol. 2013;8(4):24. DOI: 10.3389/fendo.2013.00024

12. Ogawa S, Ng KW, Ramadasan PN, et al. Habenular Kiss1 neu-
rons modulate the serotonergic system in the brain of zebrafish.
Endocrinology. 2012;153(5):2398-2407. DOI: 10.1210/en.2012-1062

D0I: https://doiorg/ 10

Vol 14 (2) 2023

Psychopharmacology and biological narcology

Braxetko, B.A. Nlebepes, A.A. baiipamos, .M. Xoxnos, E.P. Bbiukos,
C.C. Mwopsees, C.B. KasakoB — HanucaHve cTatbu, aHanu3
LaHHblx; AA. Jlebepes, M.[0. LabaHos — pa3pabotka obuuewt
KOHLLenuumv.

KoHdnukT mHTepecoB. ABTOpbI [eKNapupyloT OTCYTCTBUE
ABHBIX M MOTEHLMANbHBIX KOHDIMKTOB MHTEPECOB, CBA3aHHBIX
€ NybAMKaLmMen HacTosALLew CTaTby.
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Scientific Article

Uridine increases endurance and improves
the rehabilitation of experimental animals
after physical performance

Irina B. Krylova, Elena N. Selina

Institute of Experimental Medicine, Saint Petersburg, Russia

BACKGROUND: The pharmacological correction of metabolic processes, providing an increase in the efficiency and
duration of physical performance and contributing to rapid rehabilitation, is an important component of the regulation of
adaptation. Previously, we found that the pyrimidine nucleoside uridine exhibits antihypoxic properties, activates mitochondrial
K*xrp channels (mitoK,p), normalizes energy metabolism, reduces lipid peroxidation, activates the antioxidant system, and
increases glycogen content. The substance with such properties was assumed to increase endurance and improve recovery
after physical performance.

AIM: To examine the effect of uridine on the endurance of experimental animals in the forced swimming test under different
intensities of physical performance and their rehabilitation.

MATERIALS AND METHODS: Experiments were performed on male Wistar rats (350—380 g) and male outbred mice (25-30 g).
In the first series, the effect of uridine on the rat's endurance was studied in the forced swimming test with a load of 5%, 7%, or
10% of the animal weight. In the second series, the effect of uridine on the first phase of recovery was evaluated in a three-load
swimming test. Mice with 10% load were subjected to a swimming test three times, after which the trail index —the ratio of time
of the third trail to the first trail — was determined. The frequency of animals with low, medium, and high recovery ability was
estimated. Uridine 30 mg/kg or physiological saline (control) was administered 30 min before testing, 5-hydroxidecanoate (5-HD,
mitoK,;p blocker) 5 mg/kg 45 min before testing, and mexidol (reference drug) 200 mg/kg 50 min before testing.

RESULTS: Uridine increased the critical swimming duration by 58% and 44% at 5% and 7% exercise, respectively, in
comparison with control. At 7% load, the drug increased the period before the appearance of the first signs of fatigue by 100%.
After the blockade of mitoK,;, channels, the effect of uridine decreased by 40% in the presence of fatigue and 24% in critical
swimming duration. In the three-load swimming test, uridine increased the trail index by 1.5 times, which was comparable to
the effect of mexidol, and increased the number of animals with a high ability to recover by 2.6 times. The use of uridine after
mitoK,;, channel blockade did not lead to a decrease of its positive effect and the blockade of channels with 5-HD did not affect
rehabilitation.

CONCLUSIONS: Uridine increases the endurance of rats with a medium load in the forced swimming test and the
rehabilitation of mice in the three-load swimming test. It also increases the number of animals with a high ability to recover
after a swimming performance. The mechanism of its effects was realized both through the activation of mitoK,;, channels and,
probably, the stimulation of glycogenesis.

Keywords: uridine; endurance; rehabilitation; forced swimming test; physical performance; mitoK,;, channel.
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YpuauH noBsbilLaeT BbIHOCAIUBOCTb U ynyYlLaeT
BOCCTaHOB/IEHUEe paboTOCNOCOBHOCTU IKCNEPUMEHTANTbHbIX
XXMBOTHBIX nocsie (hM3n4eCKON HarpysKu

N.b. Kpbinosa, E.H. Cenunna

WHCTUTYT 3KcnepuMeHTanbHoi MeauumHbl, CaHkT-letepbypr, Poccus

AxTtyanbHocTb. DapMaKonornyecKkas KoppeKLmMs MeTabonmueckux NpoLeccoB, 00ecneymBaloLLMX YBENMYEHWE 3P HEKTUB-
HOCTW M ASIMTENBHOCTY BbINOJHAEMOM paboTbl M CNOCOBCTBYHOLLMX CKOPEMLLEMY BOCCTAHOBEHWIO OpraHu3Ma nocne guaunye-
CKWX Harpy3oK, SIB/IAIETCA BaXKHbIM KOMMOHEHTOM peryifiuuv ajanTauMoHHbIX BO3MOXKHOCTEN opraHu3Ma. PaHee Hamu bbino
YCTaHOBMNEHO, 4TO NMUPUMMOMHOBLIA HYKNEO3WA YPUAMH MPOSBNISAET aHTUIMMOKCUMYECKME CBOICTBA, CnocobeH akTMBMpoBaTb
MuToXoHApUanbHble Ky, KaHanbl (MUTOK ), HOPManM3yeT 3HepreTUHECKUIA 0OMeH, CHUXaeT MHTEHCUBHOCTb NEPEKMCHOro
OKWUC/IEHWUA NIMMULOB, aKTUBMPYET aHTUOKCMAAHTHYI0 CUCTEMY, a TaKXKEe YBENIMUMBAET COEPMaHMe MnUKoreHa. MoxHo npen-
MOMIOXMTb, YTO COELIMHEHWE C TaKUMU CBOWMCTBaMM BYAeT NOBLILIATL BLIHOCIMBOCTbL M CnocobcTBOBaTL Oofee BbICTPOMY BOC-
CTAHOBJIEHUIO CUN NMOCSE (U3NYECKUX Harpy30K.

Lenb — u3yyeHue BAMSHWA ypuaMHa Ha paboTocnocobHOCTb IKCMEPUMEHTANbHBIX KWUBOTHBIX B TECTE BbIHYXAEHHOI0
MNaBaHUA C YTSKENEHUEM MPY PU3NYECKUX HArpy3Kax pasHOi MHTEHCUBHOCTM W Ha BOCCTAHOBMNEHWe WX pabotocnocobHocTu.

Marepuanbl u Metoabl. OnbiThl BbINOSHEHbI HA Kpbicax-caMuax nmHumM Buctap (350-380 r) u camuax benbix becno-
POAHLIX Mbllelt (25-30 r). B nepBoii cepun 3KCNEpUMEHTOB ONPEAeNANM BAMSHUE YPUAMHA Ha paboTocnocoBHOCTL KpbIC
B TeCTe BbIHYX/EHHOM0 NpeAenbHOro NiaBaHus ¢ yTaxeneHneM Maccoi 5, 7 unm 10 % ot Beca wuBoTHOrO. Dusnyeckyto
paboTocnocobHOCTb OLEHMBaM MO NPOLAOIIKUTENLHOCTU NaBaHUs [0 NOSBIEHWUA NepBbIX NPU3HAKOB YTOMNEHUS /UK Bpe-
MeHU NpefenbHoro nnasaHus Ao rubenu. Bo BTOpoW cepuu B TpexHarpy304HOM MNiiaBaTeflbHOM TecTe OLEHWBaNM BAUsHUE
ypuauHa Ha nepeylo a3y npoueccoB BoccTaHoBneHus. Mbiwei ¢ 10 % rpy3om 3 pasa noggepranv nnasaTeNibHoOM npobe,
nocne Yero onpefensny UHAEKC Npobbl, paBHbIA OTHOLLEHWIO BPEMEHU BbINONHEHUA Harpy3ku 3 K Harpyske 1. OueHnBamm ya-
CTOTY BCTPEYAEMOCTM KMBOTHBIX C HU3KOW, CPEAHEN U BbICOKOW CMOCOOHOCTLH) K BOCCTAHOBMEHMIO. YpuauH o06bemoM 30 Mr/kr
wn usnonoruyeckmii pacteop (KoHTposb) Beoanamn 3a 30 MuH, S-ruapokeupekanoart (5-I[l, bnokatop MuToK yp, KaHanos)
5 Mr/kr — 3a 45 MuH, Mekcupon (npenapat cpasHenus) 200 Mr/kr — 3a 50 MMH 0 Ha4ana TeCTUPOBaHUA.

Pe3ynbtathbl. YpuanH yBenuMuuBan npopoImKUTENbHOCTb NpeaenbHOro niaBaHus Ha 58 u 44 % npu 5 u 7 % Harpyske
cooTBeTcTBEHHO. [1pyn 7 % Harpy3ke nop, AeicTBUeM npenapara nepuog, 40 NOSBEHWS NepBbIX MPU3HAKOB YTOMIIEHUS BO3pac-
Tan Ha 100 %. 3ddeKT ypuarHa, BBeAeHHOMO Ha GoHe bnokaabl MUTOK y, KaHanoB, cHkancs Ha 40 % B cnydae yTomneHus
1 Ha 24 % B cnyyae [1M1. B TpexHarpy3o4HOM nnaBaTeNibHOM TecTe ypuauH B 1,5 pasa yBenmunBan 3 deKTMBHOCTb BOCCTAHOB-
NIEHMs cun, YTo BbINO CONoOCTaBUMO C [eNCTBUEM MeKcuaona. penapat B 2,6 pa3a yBenuuMBan 0N HMBOTHBIX C BbICOKOW
CMocoBHOCTHIO K BOCCTaHOBNEHMIO. [IpuMeHeHu e ypuamnHa Ha goHe bnokaabl MUTOK , KaHanoB He NMPUBOAMIO K 0cnabneHunto
ero nonoxuTensHoro 3ddexTa, a bnokapa kaHanos 5-[1 He BMANa Ha cNOCOOHOCTb KMBOTHBIX K BOCCTAHOBEHMIO CUNT.

3aksioueHue. YpuavH yBenmumBaeT BbIHOCIIMBOCTb XUBOTHbIX B TECTE BbIHYXAEHHOMO NPeAeNbHOro NiaBaHus nNpy Npefb-
SIBNEHUM UM Harpy3oK CPefHEN MHTEHCMBHOCTM, MOBLILIAET CrocobHOCTb K BOCCTaHOBNEHUO pabotocnocobHocTH B Tpex-
Harpy304HOM M/1aBaTe/IbHOM TeCTe U YBEIMUMBAET KOJIMYECTBO MUBOTHBIX C BbICOKOW CMOCOOHOCTBIO K BOCCTAHOBNEHMIO.
MexaHu13M ero [ieiicTBUsA peanusyeTcs Kak Yepe3 aKTUBaLmio MUTOK y, KaHamoB, TaK W, BEPOATHO, Yepe3 CTUMYNALMIO FINKO-
reHesa.

Kniouesble cnoBa: ypuauH; BbIHOCIMBOCTb; BOCCTAHOBMEHME CUMT; TECT BbIHY)X/EHHOIO NpefebHOro niaBaHus; Guanyeckas
Harpy3K, MUTOK r, KaHanbl.
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BACKGROUND

To increase performance and recover rapidly after intense
physical activity are issues in various areas of human life,
i.e., labor, sports, and military service. Therefore, possible
solutions, particularly those related to the pharmacological
correction of metabolic changes during heavy physical loads,
are desired [1]. Hypoxia, which is referred to as exercise
hypoxia [2] or physiologic hypoxia [3], underlies the decline in
performance. Oxygen deficiency during prolonged or intense
exercise limits the body’s ability to use the aerobic pathway
of energy production, which subsequently activates anaerobic
glycolysis. Owing to the rapid depletion of its substrate supply,
this opportunity to replenish energy resources becomes
inefficient, resulting in fatigue and decreased performance.
Antihypoxants and antioxidants may be used as nondoping
drugs to increase work volume and duration and accelerate
recovery [4].

The pyrimidine nucleoside uridine, a metabolic precursor
of uridine diphosphate (UDP), an endogenous activator of
mitochondrial adenosine triphosphate (ATP)-sensitive K(+)
(mitoK ;) channels, was found to exhibit antihypoxic properties
in experimental models of hypoxic conditions such as hypoxic
hypoxia with hypercapnia and local circulatory hypoxia
(acute myocardial ischemia) [5]. Uridine normalizes energy
metabolism, reduces the intensity of lipid peroxidation, and
activates the antioxidant system in the ischemic myocardium
[6]. When it was used along with mitoK,;, channel blockade, its
main effect was assumed to be the activation of these channels
[7]. Activation leads to the preservation of the morphofunctional
organization of mitochondria and thus increases the efficiency
of the aerohic component (oxidative phosphorylation) in
the cellular energy supply system. In the presence of acute
myocardial ischemia, uridine metabolites may participate in
glycogenesis [8, 9], replenishing glycogen stores, which plays
an important role in both aerobic and anaerobic pathways of
energy supply to muscle tissues. Therefore, a compound with
such properties may increase work capacity (endurance) and
improve recovery from physical performance.

This study aimed to examine the effect of uridine on the
endurance of experimental animals in the forced swimming
(FS) test under different intensities of physical performance
and their rehabilitation.

MATERIALS AND METHODS

Experiments were performed on 76 (each group including
6—14 animals) male Wistar rats (350-380 g) and 48 male
white outbred mice (25-30 g). The animals were obtained
from the Rappolovo nursery and kept under standard
vivarium conditions at a room temperature of 20°C-22°C,
relative humidity of 60%—-70%, and 12-h day/night cycle with
free access to water and food.

Experiments were conducted in compliance with the
requirements of the European Convention for the Protection of

Vol 14 (2) 2023

Psychopharmacology and biological narcology

Vertebrate Animals Used for Experimental or Other Scientific
Purposes (Strashourg, 1986), in accordance with the ethical
principles outlined in the Directive of the European Parliament
and the Council of the European Union 2010/63/US dated
September 22, 2010, and with the approval of the Bioethics
Commission of the Institute of Experimental Medicine. The
experimental work was performed in accordance with the
methodological guidelines for the study of drugs that affect
physical performance [10].

Two series of experiments were conducted. In series 1,
the effect of uridine on rat performance in the FS test with
weighting was determined. A load corresponding to 5%, 7%,
or 10% of the animal’s weight was attached to the base of the
sacrum 15 min before testing [1]. The water depth in the pool
was 80 cm, and the water temperature was 22°C.

Rats were intraperitoneally injected with uridine at a
dose of 30 mg/kg or saline solution 30 min before pool
immersion (control group [CG]). In addition, the effects on
the performance of the mitoK,;, channel blocker 5-HD, which
was administered 45 min before the experiment at a dose of
5 mg/kg, and the combined application of 5-HD and uridine
were examined in a 5% loading experiment. In the latter
case, 5-HD was administered 15 min before uridine. The
criterion for study termination was the death of the animal,
and the parameters that reflect physical performance were
the duration of swimming before the first signs of fatigue
(before the first dive) and/or the time of FS before death.

In series 2, the three-load swimming test was used,
which is a modified FS test and is conducted to assess the
effect of drugs on the first phase of recovery (first hour)
[10]. The experiment was performed on male white outbred
mice weighing 25-30 g, which were divided into groups
(Table 1). A 10% load was attached to sacral base, and in the
swimming test, the animals were immersed in a pool with
water temperature of 22 °C. The criterion for the termination
of swimming load 1 was the inability of the animals to
continue swimming (diving to the bottom of the pool
without swimming movements for 30 s or the appearance
of rotational movements or agonal convulsions). After the
refusal to continue the load, the mice were quickly removed
from the water and dried. After 5 min, they were reimmersed
in the pool for the second swimming test (load 2), after which
they rested for 45 min. Subsequently, all animals were
subjected to a third swimming test (load 3). The duration
of each load test was recorded. The ability to recover, i.e.,
the so-called the test index (TI), was analyzed, which was
equal to the ratio of the time of performing load 3 to load 1.
The Tl was characterized as low (<0.5), medium (0.51-0.8),
and high (>0.8) recovery ability. Moreover, animals with low,
medium, and high recovery ability were assessed. Uridine 30
mg/kg or saline (CG) was injected intraperitoneally 30 min
before testing, and 5-HD 5 mg/kg was injected 45 (CG) or
15 min before uridine administration. Mexidol at a dose of
200 mg/kg, which was administered intraperitoneally 50 min
before testing, was used as the comparison drug.
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Statistical data analysis was performed using GraphPad
Prism 6 (GraphPad Software, USA). Experimental groups
were compared using the one-factor analysis of variance,
Student’s t-test, and Fisher’'s nonparametric criterion.
Between-group differences were considered statistically
significant at p < 0.05. Data are presented as mean and
standard error (M + SEM).

RESULTS
FS test with weighting

Under FS conditions with a 5% load, the period before
the emergence of signs of fatigue (time of the first dive) in
control animals (n = 6) was 170 + 17 s, and the FS duration
was 526 + 37 s (Fig. 1). The administration of uridine to rats
(n = 11) at a dose of 30 mg/kg did not significantly change
the swimming time to fatigue, which was 185 + 40 s.
By contrast, the duration of the uridine-induced FS increased
by 58% compared with the CG. Under these conditions, the
mitoK,rp channel blocker 5-HD (n = 6) significantly decreased
rat performance, reducing the swimming time to fatigue by
3.9-fold and the time to FS by 2.4-fold compared with the CG
(Fig. 1), indicating the involvement of mitoK,, channels in the
energy supply during physical activity. The effect of uridine
administration along with mitoK;, channel blockade was
reduced by 40% in the presence of fatigue and by 24% in the
case of FS.

Increasing the load to 7% (Fig. 2) resulted in a significantly
faster fatigue onset and decreased the endurance of the
animals. Thus, the time to the first dive and FS time in the CG
decreased by 5.3- and 2.9-fold, respectively, compared with
a 5% load. Uridine increased the period until the first signs of
fatigue by 100%. The FS duration after uridine administration
was 44% higher than that of the CG. Thus, with increased
load, drug efficiency improved, which was manifested as an
increase of both the FS time and duration before fatigue onset.
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Increasing the load up to 10% of body weight resulted in
further decreased performance of the CG and the inability
to clearly distinguish the time up to the first dive, as fatigue
occurred very quickly. In these animals, uridine did not
positively affect the FS time.

Three-load swimming test

The results are presented in Fig. 3. In the CG, the Tl was
0.57 + 0.04. In the uridine-treated group, the recovery was
more effective, as evidenced by a 1.5-fold increase in TI
(0.85 + 0.04; p < 0.001 vs. CG). The activity of uridine was
comparable to that of mexidol, which increased Tl by 1.5-fold
(0.82 + 0.05; p < 0.001 vs. CG). The use of uridine along with
mitoK,;, channel blockade did not significantly weakened its
positive effect (0.78 + 0.04; p > 0.05 vs. uridine), and 5-HD
channel blockade did not affect the animals’ ability to recover
(0.60 £ 0.07; p > 0.05 vs. CG).

If the investigated drug exerts a positive effect on the first
phase of recovery, it should cause both a significant increase in
the group average Tl and a change in the occurrence patterns
of animals with low, medium, and high ability for effective
recovery. The results demonstrate pronounced uridine-induced
changes in the distribution of animals with different recovery
abilities (Table 1).

Uridine increased the proportion of animals with a high
recovery ability by 2.6-fold and had superior efficiency to
the comparison drug mexidol. The mitoK,;, channel blocker
did not significantly change the distribution of animals into
groups. However, a preliminary blockade of mitoK,;, channels
by 27% reduced the positive effect of uridine.

DISCUSSION

In the FS test, the load determines the mode of physical
performance, i.e., 5% of the animal’s weight correspond to
a moderate load of medium duration and is recommended
to be used to assess the aerohic component of work, and

900 ¥
< 800
700 o B
600 =
500
400
300 .
200 =
100

Time of forced swimming

Corol  Uridine 5HD  Uridine + 5-HD

a
Fig. 1. Influence of uridine on the performance of rats in the forced swimming test with a 5% load; a, time until fatigue appear; b, time of
ultimate swimming. *p < 0.05 to the control group; **p < 0.01 between 5-HD and uridine + 5-HD groups; #p < 0.05 between uridine and

uridine + 5-HD groups

Puc. 1. Bnusnue ypuamHa Ha pabotocrnocobHOCTb KpbiC B TeCTe BbIHYXAEHHOMO NPefenibHoro niaBaHus ¢ yTsxeneHeM 5 %; a — Bpems
[0 MOSBNIEHNSA NPU3HAKOB YTOMIEHUs; b — BpeMs npefenbHoro nnasaHusa. *p < 0,05 no oTHOLIEHMIO K KOHTPONbHOM rpynne; **p < 0,01
mexay rpynnamu 5-I1 v ypuaun + 5-T]; #p < 0,05 Mexay rpynnamu ypuauH v ypuanH + 5-I1
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Fig. 2. Influence of uridine on the performance of rats in the forced
swimming test with a 7% load; a, time until fatigue appear; b, time
of ultimate swimming. *p < 0.05 to the control group

Puc. 2. Brvsnne ypuomHa Ha pabotocnocobHOCTb Kpbic B TecTe
BbIHYX/AEHHOI0 MpefeNbHOr0 MaBaHuA C yTawenenveM 7 %;
@ — BpeMA [0 MOSBNEHNUs MPU3HAKoB yToMNeHus; b — Bpems
npenenbHoro nnasanms. *p < 0,05 no oTHOLLIEHWIO K KOHTPOJTLHOM rpynne

Fig. 3. Effect of uridine on the first phase of rehabilitation of mice
in the three-load swimming test. *p < 0.05 to the control group

Puc. 3. Bnuanue ypuonHa Ha nepeylo dasy BOCCTAHOBNEHWS CUi
Y Mbllleil B TpexHarpy3oyHoM MnaBaTenbHoM TecTe. *p < 0,05
MO OTHOLLEHMIO K KOHTPOBHOM rpynne

Table 1. Effect of uridine on mouse groups (%) with low, medium, and high ability in the physical performance rehabilitation
Tabnuua 1. BnusiHue ypunuHa Ha pacnpeneneque Mbiweit (%) no rpynnam ¢ HU3KOM, CpeaHei U BLICOKOM CMOCOOHOCTbIO K BOCCTAHOBIEHMIO

paboTocnocobHocTH
Ability to physical performance rehabilitation
Group n
Low Medium High
Control 18 22 45 33
- 0* 14* 86*
Uridine 7 p < 0.0001 p < 0.0001 p < 0.0001
5-HD 8 25 37.5 37.5
12¢ 25 63
Uridine + 5-HD 8 - 0.0004 *p=0.003 *p < 0.0001
p=5 * p = 0.0496 #p = 0.0002
57*#
, 29* 14*
Mexidol 7 *p =0.0006
p < 0.0001 p < 0.0001 #9 < 00001

Note: * significant difference when compared with the control group; # significant difference when compared with uridine.

7% and 10% refer to a medium and high levels of loading
intensity, respectively [10].

The results of the FS test with weighting indicate that
uridine increases rat performance at a moderate and, to a
greater extent, at a medium level of loads. Thus, the effect
of the drug is manifested by the dominance of the aerobic
component of work during aerobic—anaerobic loading. At a
high load level (10% of the animal weight), in which a rapid
transition from aerobic to anaerobic pathways of energy
formation occurs and the animal spends most of the time
in anaerobic conditions (underwater), the endurance of rats
exposed to uridine did not increase. However, evidence
suggested that uridine can increase the endurance of rats
with initially low exercise tolerance at a 20% load [11]. In
this case, its effect is attributed to the activation of mitoK,q,

channels and the acceleration of the K+ transport in
mitochondria. However, despite under the same experimental
conditions, uridine decreased the swimming time of highly
resistant animals. In our experiment, the average group
endurance was determined, whereas the initial tolerance
of the animals was not considered. This may be the reason
why no drug activity was observed at maximal loading. When
assessing the antihypoxic activity of uridine in pathological
hypoxia models and animals of different sexes, the protective
effect of uridine on the initial resistance to hypoxia was
noted; however, the drug did not aggravate the condition of
the animals [5]. The decreased effect of uridine on exercise
duration accompanied by mitoK;, channel blockade suggests
that the effect of the substance is partially mediated by their
activation. The preservation of drug activity during mitoK
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channel blockade is most likely due to the ability to intensify
glycogen synthesis, which is a source of substrate supply
for aerohic and anaerobic pathways of energy production.
Glycogen is actively broken down during muscle contractions,
resulting in the generation of ATP needed to perform physical
work. In humans, glycogenolysis provides 40%-50% of ATP
production during physical performance, particularly in sports
[12, 13]. During exercise, the key factor of performance is a
sufficient supply of glycogen in muscles, and its resynthesis
directly affects overall recovery and performance [14, 15].
In addition, the recovery after physical activity is primarily
associated with the restoration of the energy potential of
the organism and replenishment of glycogen stores [1].
Previously, uridine administration led to increased glycogen
in cardiomyocytes during acute myocardial ischemia in
rats [16]. Furthermore, UDP and uridine triphosphate (UTP)
in the myocardium increased over twofold 60 min after
uridine administration in both intact animals and animals
with myocardial infarction [7]. These findings support the
possibility of including exogenous uridine in metabolic
transformations to form uridine nucleotides. In turn, UTP
formed from uridine participates in the synthesis of UDP
glucose, which is an activated form of glucose and is directly
involved in polymerization reaction, resulting in the build-up
of glycogen molecules [17]. The absence of the effect of the
mitoK,;p channel blocker and uridine on the Tl along with
channel blockade suggests that the positive effect of uridine
on recovery is more related to intensified glycogenesis.

CONCLUSIONS

1. In the FS test, uridine increased the endurance of rats
when presented with moderate-intensity loads.

2. In the three-load test, uridine enhanced the recovery
ability of mice and increased the proportion of animals with
high recovery ability.

3. The effect of uridine on animal performance is partially
realized through the activation of mitoK,;, channels, and the
positive effect of the drug on recovery is probably associated
with enhanced glycogenesis.
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HayuHbii 0630p

Bnuauue npoduunta cMHTETUYECKON (DONTMEBOU KUCNOTbI
Ha HeBPOJIOrMYECKY0 CUMNTOMATMKY NOTOMCTBA

[.A. KauyaHos, A.A. TuxoHoBa, B.C. Opnosa, K.P. [)xaHbekoBa, M.C. ®enoToBa, A.B. KapabaHoBa

CeBepo-3anafHblil rocyaapcTBeHHbIN MeANULIMHCKIUI yHuBepcuTeT uMeHn U.U. Meununkosa, CankT-Iletepbypr, Poccus

AxTtyanbHocTb. [1aBHO W3BECTHO 0 BAMAHWUM (ONMEBOW KUC/IOTHI HA KWU3HELEATENbHOCTb MaKpO- U MUKPOOPraHW3MOB.
OHa HeobxoaMMa Ans NPOLLECCOB METUIIMPOBaHUSA, CUHTE3A HYKNeOoTUAO0B, 00pa30BaHNS METMOHMHA U CHUKEHWS TOKCUYECKO-
ro adeKTa roMoumcTenHa. [lobaBneHune cuHTETUYECKOW HONMEBOW KUCIOTbI B PaLMOH BepeMeHHbIX, a TaKKe Ha 3Tane npea-
rpaBWAapHOM NOLIOTOBKU 3HAUMTENBHO CHUKAET PUCKM OpMUPOBaHUSA AedeKToB HepBHOK TPYOKW Nnoga, NOPOKOB cepaua,
KpoMe Toro, (onueBas KUC/IoTa MOXET crnocobCcTBoBaTh YNyylleHuto hepTunbHoro noteHumMana. OAHaKo CyLLecTBYIOT AaHHble
1 0 HebnaronpuATHbIX 3ddeKTax npodmumMTa HONNEBOI KUCIOTbI Ha 3[,0POBbE NOXMNLIX JoAeN (COKpbITUE B -AePUUMTHBIX
COCTOSIHMIA) W JieTel, MaTepy KOTOpbIX MPUHAMAIW BbICOKWE [03bl MO Ha3HayYeHMIo Bpaden-cneumanuctoB. Cpeay HUX pUCKK
Pa3BUTUS MH(EKLIMOHHO-BOCTANUTENBHBIX U annepruyeckux 3aboneBaHuii BEPXHUX AbIXaTesbHbIX MyTel, 3K3eMbl, a TaKke
HapYLLUEHWA NCUXOMOTOPHOIO Pa3BUTMA U MHCYNIMHOpe3NCTeHTHOCTb. B 1980 r. 6bino foka3aHo npsMoe Bo3byxpaatowlee aen-
cTBue HONMEBON KMCNOTHI HA CMHANTUYECKYI0 Nepefady B LIEHTPaNnbHOW HEpPBHOW cucTeMe. 3T0 CBA3aHO C MOJIEKYNSPHOM
CTPYKTYpO¥, OHa CORepXuT L-rnyTamar.

Lienb paboTbl — nonbiTKa A0Kas3aTh CYLLECTBYIOLUME KOPPENSLUMOHHbIE AaHHbIE O BEPOSTHbIX HEBPOMATONOTMSX, B TOM
uMcne CHUXKEHHOM MOpore CYAOPOr, BHICOKOM PUCKE 3MUNENCUW B MOZENM MOTOMCTBA KpbIC MHWM Buctap, nonydyasLumx no-
BbILLEHHYI0 103y (HONIAaTOB Ha BCEM MPOTAXEHUM recTalymm U B TOM YUCTE Ha 3Tane MpeLrpaBuaapHoON NoAroTOBKU.

Matepuanbl n MeToabl. B xoge onbiToB Ha 45 Kpbicax inHumM Buctap bbina onpeaeneHa cnocobHOCTb K NepBoMy Cyao-
POXHOMY aKTy nyteM BBeaeHus 20 % pacteopa kodeunHa B pacdete 100 Mr/Kr Macchbl BHYTPUOPIOLLMHHO.

PesynbTatbl. B KOHTpOnbHOI rpynne cpeaHee BpeMs KioHyca coctasuio 17796 c, B 1-i onbiTHoM rpynne ¢ 1 Mr/kr
¢onatos B anete — 7973 ¢, a Bo 2-# onbITHO# rpynne ¢ 5 Mr/kr donatos B avete — 4397 ¢ (p < 0,01).

3akuitouenue. lNonyyeHHble pe3ynbTathl pasHULbI CYAOPOXHOTO Nopora MoryT 6biTb 00YCNOBNEHbI U3MEHEHWEM CUHAN-
TMYECKOM MNIOTHOCTU B pe3ynbTate U3bbITKa CMHTETUYECKON (ONMEBON KMCNOTLI B npoLiecce GOPMMPOBaHWA HEPBHOW Tpyb-
KW 1 BMNOCNEACTBUAW Npu AnddepeHUMPoOBKE HEPBHOM TKaHM B LIEHTPanbHOM HepBHOM cucteMe (B yactHocTH, B Il Tpume-
CcTpe BepeMeHHOCTH NPY MacCMBHOM MOABAIEHWMW FNyTaMaTeprMyeckux PeLenTopoB), KOTOPbIA MOKET NOBAMSATbL Ha NPOLECCh
HelporeHe3a U (OpPMUPOBaHME HEMPOHHBIX CETEMN.

Kniouesbie cnoBa: d)OJ'IMeBaFI KUCNOTa; I'IpOd)MLI,MT; Cy,U,OpO)I{HbIﬁ nopor; cMHanTn4ecKasa nioTHOCTb; MUOKJIOHYC; rectalums.
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Effect of synthetic folic acid surplus on neurological
symptoms in offspring

Dmitrii A. Kachanov, Aleksandra A. Tikhonova, Veronika S. Orlova, Karina R. Dzhanbekova,
Milena S. Fedotova, Anna V. Karabanova

North-Western State Medical University named after I.I. Mechnikov, Saint Petershurg, Russia

BACKGROUND: Folic acid is crucial for vital activities in both macro- and microorganisms. It is necessary for methylation,
nucleotide synthesis, methionine formation, and reduction of the toxic effects of homocysteine. The addition of synthetic folic
acid to the diet of pregnant women and those at pre-pregnancy preparation significantly reduced the risks of fetal neural tube
defects, heart defects, and defects in other organs and systems. Folic acid can also help improve fertility potential. However,
adverse effects of folic acid proficite on the health of older adults (asymptomatic B12-deficient status) and offspring of mothers
taking high doses prescribed by medical specialists were reported, such as risks of infectious, inflammatory, and allergic
diseases of the upper respiratory tract in children, eczema, psychomotor developmental disorders, and insulin resistance.
In 1980, the direct excitatory effect of folic acid on synaptic transmission in the central nervous system was confirmed.
This is due to the molecular structure because it contains L-glutamate.

AIM: To prove the correlation among probable neuropathologies, including a reduced threshold of seizures, a high risk
of epilepsy in a model of offspring of Wistar rats with high-dose folate throughout gestation, and pre-pregnancy preparation.

MATERIALS AND METHODS: Experiments on Wistar rats (n = 45) were conducted to determine the occurrence of the
first convulsive event by introducing 20% caffeine solution at the rate of 100 mg/kg of weight intraperitoneally.

RESULTS: In the control group, the average clonus time was 1779.6 s; in the experimental group with a 1 mg/kg folic acid
per diet dosage, it was 797.3 s; and in the second group with a 5 mg/kg folic acid per diet, it was 439.7 s (p < 0.01).

CONCLUSION: The difference in the convulsive threshold may be due to changes in synaptic density following excess levels
of synthetic folic acid during neural tube formation and subsequently during the differentiation of nervous tissue in the central
nervous system (particularly, in the third trimester with a massive appearance of glutamatergic receptors), which can affect
neurogenesis and neural network formation.

Keywords: folic acid; excess; convulsive threshold; synaptic density; myoclonus; gestation.
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NEURGOPSYCHOPHARMACOLOGY

AKTYAJIbHOCTb

(QonueBas KuUCnoTa ABNISIETCA 3CCEHUMANBHBIM Bronoru-
YECKM aKTWBHBIM BELLECTBOM B XMBOM OpraHu3me, OHa obe-
cneumBaeT npouecc penvkauun OHK v cuHTe3 Hykneotmaos.
MocKonbKy OHa MM3HEHHO HeobxoavMa, B npoueccax obMeHa
BELLECTB €€ UCMO/b3YHOT HE TOMbKO MHOMOK/IETOYHbIE OpraHu3-
Mbl, HO M MUKPOOPFaHW3Mbl. OHUM 13 MaBHbIX NYTeli ee MeTa-
bonmaMa ABnseTcs MeTMOHMHOBbIN M FTOMOLMCTEMHOBLIN 0BMe-
Hbl: 00pa3syeTcs METUMPYHOLLIMIN areHT — S-aeHO3MHMETUOHWH
(SAM), KoTOpbIM y4acTBYeT B NpoLECCe METWIMPOBaHWA DENKOB,
MeOMaTopoB, HYKNeotuaos, dochonmnuaos u ropmoHos [1].
Ha pucyHke 1 n3obpaxeH nonMMopdusM npespaLleHnin o-
JIMEBOM KUCNOTbI B MakpoopraHuamax [2]. N5,N10-metune-
Tetparugpodonat (MTT®) u N10-dpopmuntetparuapodonat
HanpsMYK0 y4acTBYKT B OMOCKHTE3e HYKNEOTUAOB de novo,
B YaCTHOCTM, HeLOCTATOK AaHHbIX HopM (ONMEeBOH KUCNOThI
MOXKET NPUBECTM K TAXKENbIM fledeKTaM HepBHOM TpybKy B pe-
3ynbTate BcTpanBaHus B JHK ypauwna BMecTo TMMMHa.

[laBHO M3BECTHO O MONOXMTENbHLIX 3ddeKTax donme-
BOW KUCNOTBI HA BHYTPUYTpoOHOE pa3BuTME MNIOAA: CHUMKE-
Hve puUcKoB GOpMMpOBaHUA AedeKTOB HepBHOI TpyOKK (HT),
a TaKKe NopoKoB cepaua [2]. IMOpMOHanbHbIE KNETKM, CUH-
unTtnotpodobnact uam cumnnactotpodobnact, KpamHe uyB-
CTBUTENBHBI K AeduumTy HonneBoit KUCNOTbI, NOCKONBKY 3T0
boicTponponudepupyloWMA Ny KNeToK, feduunt donata
MPUBOLANT K CTPECCY KITETOK, NOCKOJIbKY HapyLLAloTcs npoLiec-
Cbl MeTMMpoBaHus, B ToM uncne JHK, uto MoxeT npusect
K pa3BUTMIO Pa3/IM4HOMC PoAa aHoManuin AudhepeHLMpOBKH
¥ nponudepaummn Kak IMBpMOHaBbHBIX 0CEBbIX 3a4aTKOB, TaK
u yxe bonee anddepeHUMpoBaHHbIX TKaHen. [letn, Matepu
KOTOpbIX Mmoflyyanu ¢onatbl B npoLecce NpearpaBuaapHoi
MoAroToBKM WU BO BpeMsi bepeMeHHocTH (I TpuMecTp), mo-
Ka3blBaloT bosee BbICOKUIA YPOBEHb KOTHUTUBHBIX (YHKLMIA
B JOLUKO/ILHOM M PaHHEM LUKONLHOM nepuoge [3].

Vol 14 (2) 2023
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KoHueHTpaumsa $honneBoi KUCIOTLI B 3pUTpoOLMTax MaTepen
TaKKe KOpPENMPYET C BECOM 1 POCTOM HOBOPOXAEHHBIX. B rpyn-
Me MaTepen C HU3KUM cofepaHueM (onaToB B Ma3Me U 3pu-
TPpOLMTaX YacToTa 3aiepIKeK BHYTPUYTPOBHOO pasBuTUS Miofa
BblILLIE, YEM B rpynne ¢ HOpMaJibHbIM YpoBHEM (ostatos [4].

Hepocratok notpebnenus donaros Bo BpeMs bepeMeHHo-
cv B |, [l v Il TpuMecTpax TakKe KOppenupyeT C YBeIMYEHNEM
PU1CKa paccTPOCTB ayTUCTUYECKOTO CMEKTPA Y feTel, MOCKONb-
KY Y HUX B KPOBM BbISIBNIEHO NOHIKEHHOE COAepaHue MeTH-
JIMPYHOLLIMX areHToB 1 MeTabonuToB onmeBoid KUCNOTHI [5, 6].

[MnepromMoumMcTeMHEMUA COMpsXKeHa € MeTabonuamom
(honneBoi KUCNMOTbI, @ BLICOKUN YPOBEHb TOMOLMCTEMHA
B KPOBU SIBNISIETCA [OKa3aHHbIM (haKTOPOM pUCKa ceppaeu-
HO-CoCyaMCTbIX 3aboneBaHuii [7]. fToMoUMCTEMH NOBbILIAETCA
KaK NpyU MyTaUMOHHbIX U3MeHeHuax B reHax MTHFR, DHFR
(caMas yactas 677C->T), TaK v Npu HelOCTaTKe NOTpebeHNs
(onmeBoii KUCNOTbI, HANpUMep, B CTpaHax, rae oTCYTCTBYHT
0ba3atensHble GopTMdUKALMOHHBIE NporpaMMbl. Puck ap-
TepuanbHoii runepteHsun (Al) npu bepeMeHHOCTM OKasancs
HUKaK He CBSA3aHHbIM C 06s13aTenibHON (onaTHOW Noaaep-
KOM MaTepeil, HO puUcK pa3suTtusA npesknamncum ([13) bbin
BbilLe B rpynne 6epeMeHHbIX 0e3 donaTHoi noaaepxku [8].
MonuMopdusM reHa MTHFR, accOUMMpOBaHHbIA C BbICO-
KAM YpPOBHEM FOMOLMCTEMHA, TaKXEe OKa3ancs NpUYMHOI
HapyLUeHUss MeHCTPYyanbHOM GyHKUMKM. 3T0 BbIN0 NOKa3aHo
B NPOCMEKTUBHOM [OArocpoyHoM wuccrnepoBaHum BioCycle
Study (2005-2007 rr.), B KOTOPOM NpUHAIM y4acTue 259 KeH-
LWUMH C HOpPMasbHBIM MEHCTPYasibHbIM LMKOM. oBbileHKe
KOHLEHTpauum roMmoumcTemHa B KoHTponbHoi rpynne (KI)
YBENMUMBANO PUCK aHOBYNATOPHOMO LMKNA (Copaguyeckon
aHoBynsummn) Ha 33 %. [laHHble nokasatenu bbinu cBSAi3aHbI
C OTCYTCTBMEM a[ieKBaTHOW (ONATHON NOLAEPKKN.

Takum obpasoM, donatbl SBAAIOTCA He TONbKO Heobxo-
OMMbIM MUKPOHYTPUEHTOM, HO M JIEKAPCTBEHHBIM CPELCTBOM
npodmMNaKTMKW BOCTaTONHO 60MbLLOrO CeKTpa 3aboneBaHuid.
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Fig. 1. Polymorphism of folic acid transformations in macro-organisms
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CywiecTByloT ABa MexaHW3Ma BcacbiBaHuA (onatoB —
HacbILLaeMbIM U HeHacbiaeMblid. [lepBbl pacnpocTpaHeH
B BEPXHEl 4acTu TOHKOMW KULLIKM M YyBCTBUTENEH AN BOCCTa-
HOBNEHHbIX $opM donata u B ocobeHHocTn ana MTT®. Mpu
MPeBBbILLIEHUN KPUTMHECKOIO YPOBHS 1A JAHHOM MeXaHu3Ma
(200 MKr cdonatoB), no Bcel BUAUMOCTH, NaaeT aKTUBHOCTb
NepeHOCYMKa B CBA3W CO CHUMEHMEM 3KCTIpeccun reHos do-
natHbix peuentopos [9, 10].

Btopon MexaHu3M — HeHacblLLlaeMbll — peanusyeT-
CA B NOAB3JO0LIHON KULLKE, OH HecneuuduyeH u crnocobeH
nepeHocuTb (onathl Kak BOCCTAHOBJIEHHbIE, TaK M HEBOC-
CTaHOBJEHHbIE B HEOrPaHWYEHHOM KonkyecTBe. [JaHHbIN Me-
XaHW3M MOXET SBNATHCS [NMaBHOW MPUYMHON CYLLECTBEHHOIO
MOBbILLEHUA YPOBHS QONMEBOI KUCNOTHI B OPraHM3Me W pas-
BUTWSA CBSAI3aHHBIX C HUM (ONAT3aBUCMMBIX MaTONOrMYECKMX
coctosHuin [11]. Moatomy ¢ KoHua 1990-x rr. B Hay4Ho# 1 Bpa-
yebHoI NPaKTUYECKOI CPeLe BO3HUKIIM AMCKYCCUM O LieNeco-
06pa3HOCTM Ha3HaYeHWs BBICOKMX 403 CUHTETUYECKOW (omu-
€BOW KMCJTOTbI, @ TaKIKe KOPPEKTUPOBKU [03bl B COOTBETCTBUM
€ NPOGUNAKTUYECKMMIU MepaMU W ONPeLLENEHHOM HO30M10TUEi.

HeKoTopbiM KOroptam nauyeHToB Ha3Ha4aeTCcs NOBbILLIEH-
Has [03upoBKa QonatoB BNOTb A0 5 Mr B cyTKM, Xots B EC
n CLWA, a Takke B Poccum (PocnotpebHaasop) yxe cdop-
MUPOBanM NpeacTaBieHne 0 BEPXHEM [OMYCTUMOM YpOBHE
notpebnenns — 800-1000 mkr. B yacTHocTH, BepeMeHHbIM
C MOBBILIEHHBIM MHAEKCOM Macchl Tela MOXHO HasHayaTtb
1-2 Tabnetku no 1 Mr ¢onmeBon KUCNOTbI B CYTKW B CBA3M
C rMnepanarHocTkon npodunaktuku Bo-neduumra, Al n M13.
BbICOKWIA pUCK BO3HMKHOBEHMSA AedEKTOB HEPBHOW TPYOKU
W opyrvx onaT3aBUCMMBIX aHOMaruiA pa3BuTUSA ABNSETCSA pe-
KomeHaaumen K npueMy ao 4000 MKr ¢onatoB B CYTKM N0 MeHb-
Luei Mepe 3a 3 Mec. 10 3a4aTns 1 Ao 12-i Hed. bepeMeHHOCTM.
Mpu 3tom 800 MKr JonHbI NOCTYNaTh M3 MOAMBUTAMUHHBIX
KOMT/IEKCOB, a 0CTasbHas YacTb — B GopMe CUHTETUYECKOI
donuesoi kucnotsl [12]. JlononHutensHblid npueM donmesoii
KMCNOThI TaKIKe PeKOMEeH/YEeTCA NPy paLMOHabHOM U AocTa-
TOYHOM B MUKPOHYTPUEHTHOM COAEP3KaHMM nuTaHum [13].

OpHako M3BECTHO, YTO M30bITOK (oNWeBOW KWUCNOTHI
B MOCTHATa/IbHOM MEPUOAE MOXET YBEIMUMBATL PUCK MaHU-
(ecTauum v peumamBa 3710Ka4yeCTBEHHBIX HOBOODPa30BaHuI.

B koropTHOM uccnepmoBaHuM ¢ BbIGOpKOM M3 619 nauu-
€HTOB DbINO JOKa3aHo, YTO MoBbiLLeHHOe noTpebneue do-
JMEBOW KUCNOThI MOBbILLAET PUCK PELIMAMBA HEUHBA3NBHOIO
paKa MOYeBOro Nysbips U MyNbTU(OKANbHBIX OMyXoNel npu
MOCTaHOBKE AuarHo3a. Ha 3toM ocHoBaHwM uccnepoBaTenu
NPEeLNONOXKNUIKN, YTO U3BLITOK NOTPeB/IeHNs CUHTETUYECKON
(onneBoi KUCOTLI HebesonaceH Ans Takux nauueHToB [14].

B paHaoMM3MpOBaHHOM KOHTPOIMPYEMOM McCCefoBa-
Hu (PKW) 643 My»KunH, KOTOPbIM CyyaiHbiM 06pa3oM bbinn
HasHaueHbl nnauebo unm pobasku ¢ GoONMEBON KUCOTOMN,
npennonaraeMas BepOSTHOCTb TOMO, YTO Y HUX AMAarHoCTU-
poBaH pak npocTatbl 3a 10-neTHui nepuon, coctasuna 97 %
B rpynne ¢onueBon kucnotel M 3,3 % B rpynne nnauebo.
[laHHble pesynbTaThl aKLEHTUPYHOT BHUMaHWE Ha BO3MOHOM
MOTEHLMANBHOM KOMMJIEKCHOW ponn G oMeBOI KUCIOTbI Npu
pake npoctartsl [15].
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MetaaHanu3 2012 r. 10 PKM nokasan norpaHuyHoe 3Ha-
YMTENBbHOE YBENUYEHWe YacToThl obLero paka B rpynne go-
nmeBoi Kucnotel no cpasHenuio ¢ KI [16].

OpHako ppyrue uccrnefoBaHus NoKasanu, yto aobaene-
HMe (ONMEBOI KUCNOTbI HE OKa3blBaeT 3HAYMTENIbHOM BIU-
fHMA Ha obLuylo 3aboneBaeMoCTb paKoM, KOOpeKTabHbIi
paK, paK npocTatbl, paK ferkux, paK rpyau wnu remaroso-
TMYecKWe 3710KaYecTBEHHbIe HOBOODPA30BaHMS, HO CHUKAET
puck MenaHoMbl [17, 18]. K coxanenuio, Kputepum LOCTO-
BEPHOCTU CTAaTUCTUYECKOW OLIEHKM OKa3anucb He 3HauuMbl
B AaHHbIX MeTaaHanu3ax (p = 0,10; p = 0,23).

Y NOXunbIX Niofei ¢ HU3KMM YpoBHeM BUTaMWHa B, Bbl-
COKMIA YpoBeHb (HOJTMEBOI KUCIIOTHI B CHIBOPOTKE ObiN CBA3aH
C aHeMWell U KOrHUTMBHBIMW HapylueHusamu. 0nHaKo Korpa
ypOBeHb BUTaMUHa By, Bbin HOPMaribHbIM, BbICOKMIA YpOBEHb
(honueBoit KUCNOTbI B CbIBOPOTKE Obii CBA3aH C 3aLLMUTON
OT KOTHUTUBHBIX HapyLeHuii [19, 20].

Bbicokoe notpebneHne CMHTETUYECKMX (ONaTOB MEHLLM-
HaMu BO BpeMsi BepeMeHHOCTM npeacTaBnsieT coboi oauH
13 aKTopoB p1CKa pasBUTHSA Y AeTel MHPEKLUMOHHO-BOCNaNN-
TeNbHbIX M annepruyeckux 3aboneBaHni BepXHUX AblXaTesb-
HbIX NYTel, 3K3eMbl, a TAKAKE HapyLUEHWUS ICUXOMOTOPHOTO pas-
BUTUS U UHCYNTMHOPE3UCTEHTHOCTU. [TOMUMO 3TOrO CyLLeCTBYIOT
[aHHbIE 0 MOBBILLEHHOM PUCKE MHOTONOAHOW GepeMeHHOCTH
npu ynoTpebnexnn BbICOKUX [03 (onnesoii kucnotol [21].

WHamitckoe uccnenoBaHuWe monTBepiKAaeT (akT bonee
BbICOKOW MHCYIMHOPE3UCTEHTHOCTU Y AETeN, POXAEHHbIX
OT MaTepen C BbICOKUM recTaLMOHHbIM YPOBHEM (oneBOiA
kucnotbl. OHO TaKKe MOKa3ano, YTo 3Ta accoumaums coxpa-
HSieTCA 40 MOLPOCTKOBOrO BO3pacTa. TakKe OHO Mpepnona-
raeT, YT0 HapyLleHUe MaTepPUHCKOTO OHOYIMEPOAHOMo MyTH
CBAI3aHO C HapyLUeHWeM pocTa NyoAa W Kapauometabonnye-
CKUMM pucKamm B bonee no3gHeM Bo3pacte [22].

(OonmeBas KMCNOTa M POACTBEHHbIE €/ COBANHEHUS OCHO-
BaHbl Ha AMrUAPOMNTEpPOEBOM KUCNOTE, KOHBLIOTUPOBAHHON
¢ L-rytamatom, npuueM nocnefHuii SIBNSETCA OCHOBHBIM
B030YX[AlOLUMM HeMpOTPaHCMUTTEPOM B FOJIOBHOM MO3re,
W paHee nosyyeHbl faHHble 0 BO3bYXAaAlOLEM XapaKTepe
camoil honMeBOW KWUCNOTbI ANS LIEHTPaNbHON HEPBHOW CU-
ctembl (UHC) in vitro.

CuHTeTMuecKan donmeBas KMCoTa B HeMeTabonm3upoBaH-
HOM HEaKTVBHOM BWfe TaKXKEe MOXET MOCTynaTb B CUCTEMHbI
KPOBOTOK U 3axBaTblBaThCA KIETKaM. B pesynbTare akTvBaumm
HeHaCbILLAeMOro MyTU OHa HaKannMBaeTcs B KpoBU. M3bbiTok
CUHTETUYECKOW (OMEBOM KUCTOTHI B MpoLiecce (hopMUpoBaHus
HT n Bnocnencteum npu amddepeHUMpPOBKE HEPBHOW TKaHM
B UHC (B yactHocTk, B IIl TpMecTpe Npy MacCMBHOM MOSIBNIEHWM
TNyTaMaTepruyeckuX PeLienTopoB) MOXKET NOBMMSATL Ha NpoLiec-
Cbl HerporeHesa 1 GopMUpOBaHME HEMPOHHBIX CeTel [24].

OpHaKo UMeloTCA AaHHble, YTO NpUeM Hr3MoNoruyecKuii
¢honueBoit kucnotbl nocnie 3akpbitua HT (nocne | TpuMe-
CTpa) OKa3blBaeT NOMOMMTENbHBIA NPOCMEKTUBHBIN 3DdEKT
Ha KOTHMTUBHbIE (YHKUMM noToMcTBa. B 7 net petn marte-
peii, nonyyaBLUMX (ONMEBYI0 KUCNOTY, UMENN 3HAYUTENTBHO
bonee Bbicokue Bannbl, YeM rpynna nnauebo, Npu oLeHKe
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C/TIOBECHOI0 MbILLIIEHUSA Ha 0cHoBe TecToBbIX cucteM BSITD-III
n WPPSI-III [23].

Lene pabomel — nonbiTKa NOATBEPAMUTL CYLLECTBYHO-
LMe OaHHble 0 BEPOATHbIX HEBPOMATONOrUsX, B TOM YuCie
CHWKEHHOM MOpore CyAOPOr, BLICOKOM PUCKE 3Mnunencum
Ha MOLeNM NOTOMCTBA KpbIC NIMHUKM BucTap ¢ noBbileHHOM
[031POBKOI (HONATOB Ha BCEM MPOTSIKEHUM FecTaLmu, B TOM
uucne Ha 3Tane NpearpaBMAAPHON MoarotoBKU. B Kampaoi
rpynne 66110 no 15 KpbicAT, Bcero 45 ocobeit.

MATEPUAJIbI U METObI

JKcnepuMeHTaNbHbIM AM3aiH Bbin CNPOeLMpoBaH Ha Na-
BopaTopHbIX XMBOTHBIX. B yacTHoCcTM, Mbl MCMonb3oBany
KpbIC NMHUM Buctap Kuoto. [aHHas nopopa ABnsietca Hop-
MOTEH3WBHOW, C OTCYTCTBMEM FEHETUYECKOro nonMMopduamMa
reHoB MTHFR, DHFR v ppyrux, accouumpoBaHHbIX ¢ 06MeHOM
(onmeBoi KUCNOTbI B OpPraHM3Me, YTo MO3BOJIMIIO HaM WUC-
KJIOUYMTb PUCKYW OCNOXHEHHOM recTaLyy U pasBuTHS YCUNEH-
HOM HEBPOJIOTMYECKON CUMNTOMATUKW WM Pa3BUTUS APYTUX
no60YHbIX COCTOSHUIA Y NMOTOMCTBA. 3KCMEPUMEHTbI Ha Kpbl-
cax NpoBoAwIMUCb B COOTBETCTBUM C «[lpuHUMNaMK yxopa
3a NlabopaTopHbIMM KMBOTHbIMK» (1996). CaMoK M caMmLoB
KpbIC MHUM Buctap copepiany MHAMBMAYaNbHO B NOAM-
nponuneHoBbiX KneTkax. CaMok pasgenunu Ha 3 rpynnbi:
KT, onbiTHyto rpynny 1 (OF-1) u onbitHyto rpynny 2 (Or-2).
KoHTponbHas rpynna nonyyana craHgapTHylo avety. Ha atane
npearpaBuaapHoON MOAFOTOBKU M rectauyy UCrosb30Banmchb
npeMuanbHble COpTa KOPMOB C MOJHOLEHHBIM MUKPOHYTPHU-
€HTHBIM COCTaBOM, B YaCTHOCTW C (M3MONOrNYECKON [03U-
POBKOW BUTaMuHa B,,, ¢ Lienbio UckuTtoveHuna B,,-nednumtHbIX
COCTOSIHWIA, KOTOpble MOMK Obl MOBAMATL Ha pe3ynbTat
BCneacTane 0BLWHOCTU BUOXUMMUECKUX MEXaHWU3MOB B Ma-
KpoopraHu3aMme ¢onnesoi Kucnotsl 1 B,,. [losnposka donve-
BOW Kucnotbl coctaBuna 0,4 Mr/kr Ha auety, OF-1 nonyyana
nuTaHWe ¢ Ao3vpoBKoW 1 Mr/kr Ha auety, O-2 — 5 mr/kr
Ha ovety. DonueBas Kucnota nocTynana nepopancHo B 1 Mn
10 % pacTtBopa caxapo3bl. CaMKu KpbIC nonyyanu Gonmesyto
KMC/OTY Ha 3Tane npearpasvaapHoii noarotoBku (3a 1 Hep.
[0 CnapuBaHus), 4Tobbl chopMMpoBaTh Ny B 3pUTPOLMTAX.
Bnocnencteum camok cnapusanu ¢ camuamm u3 KI (1 caMka
Ha 1 caMua), M ieHb 0BHapyKeHUs BaruHabHOi Npobku bbin
onpefeneH Kak aMbpuoHanbHblid AeHb. bepeMeHHbIX caMoK
OTCaXVBaM B UHAVBUAYaNbHBIE MOMNPONUIEHOBbIE KIETKM.
Ha npotsxeHum Bcelt rectaumm XMBOTHbIE HAXOLMUINCH Ha 3a-
[aHHOW AueTe. JIMWb nocne ponoB CaMoK AenpuBUpOBav
B (holaTHOM NopJiepiKKe, a NOTOMCTBY donathl He BbinanBa-
nmcb. TNMoTtoMcTBO (N = 45) BbiAEPKMBaNoOCh Ha CTaHAAPTHOM
Avete B TeyeHue 1 Mec., 40 HaCTyN/eHUs 3penocTu. 3ateM,
nocne npefBapuTeNlbHOMO B3BELUMBAHMUS, Ha MOTOMCTBE ny-
TeM BBepeHus 20 % pactBopa KodeuH-b6eH3oaTa Hatpus
B pacyete 100 Mr/Kr Maccbl BHYTPUOPIOLIMHHO ONpesensnmu
CnocobHOCTb K MepBOMYy CyLOpOXKHOMY aKTy. 3Ta cnocob-
HOCTb Obina BbipaXkeHa BO BPeMeHW Hayana npuctyna, T. e.
OT MOMEHTa BBE[IEHWs MpernapaTa [0 NOABNEHUS NPU3HaKOB
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MMOKJIOHYCa KOHEYHOCTEN, NOTEPU YCTOMYMBOCTM (MPU3HAKOB
aTakcu). BnocneacTBUmM KpbICAT FYMaHHO YMepLLBUIW NYTEM
nepefo3MPOBKYU MAOPENAKCAHTOM — aTpaKypueM, MOCKOMbKY
[031poBKa KodenH-6eH30aTa HaTpus Bbina BbICOKOTOKCMY-
HoM (cybneTanbHas po3a 50 Mr/kr) (y KpbicsaT Habnioganach
BbIpaXeHHas cefaums nepeq, CyA0pPOXKHbIM NpUCTynom). Pe-
3ynbTaTbl, CUIbHO OTKJIOHSIOLLMECA OT CPEAHEro 3HayeHus
CKNaAblBaoLLENCA CneuMbUYecKoin KapTUHbI Ans rpynnbl,
otbpakoBbiBanuchk. B kaxaon rpynne n = 15.

PE3YJIbTATbI

Ha 3Tane npenrpaBunapHoi NOATOTOBKY U recTaLy Hamu
BbIN0 BbISBNEHbI HEKOTOPbIE 0COHEHHOCTU NOBELEHMS KMBOT-
HbIX. TaK, Kpbickl OF, nonyyasLume 11 5 Mr/Kr B aneTe, NposB-
NANW NOBbILIEHHYIO NOBEAEHYECKYHO aKTUBHOCTb, COBEpLUANM
BornbLue NOKOMOTOPHBIX AEMCTBUIA, aKTUBHEE KOHTaKTUPOBay
ApYr C LpYroM, 0XoTHee BbinamBanuck B oTamune ot KI, npu
3TOM CyA0poXHoii akTuBHocTH B OF-1 1 Or'-2 He bbino otMe-
yeHo. [laHHble NoBefieHYecKWe 0C06EHHOCTM 3aUHTEPECOBAH
Hac, Mo3ToMy BKJTOYEHbI B pe3ynbTathl. OfHaKo OHU He ABNS-
I0TCA LieNblo AaHHOTO UCCNef0BaHuS.

Mocne onpenenexus cnocobHOCTU K NepBOMY CYLOPOXK-
HoMy aKTy nyTeM BeeaeHus 20 % pacTBopa KodenH-beH3oa-
Ta HaTpusa bbina cocTaeneHa Tabnuua W BbIYUCIEHO cpefHee
3HayeHue ANS Kaxaon rpynnbl (tabn. 1).

Mexay OF'-1, OI-2 n KI' ecTb cTaTMyecku 3HauMMble pas-
nnunsa (p < 0,01), Mexxay Or-1 u Ol-2 pasnuumsa okasanmcb
TaKKe CTaTUCTUYECKM 3HaumMbiMu (p < 0,01).

Tabnuua 1. Bpems Hayana CyLoOpoXXHOro NPUCTyNa nocne BBeAeHMS
20 % pacTBopa KodenH-beH3oarta HaTpus B fo3e 100 Mr/kr

Table 1. Time of seizure onset after administration of 20% sodium
caffeine benzoate at a dose of 100 mg/kg

KoHTponbHas OnbiTHas OnbiTHas
rpynna, c(n=15) | rpynna 1, c (n=15) | rpynna 2, c (n = 15)

1680 730 480
1685 858 450
1920 m 602
1260 510 598
1800 830 1020
1823 N 420
1903 1200 30

1718 401 840
2115 285 330
2317 396 300
1620 333 285
1565 720 275
1638 1205 210
1735 1360 305
1915 1435 450

M=17796 M=179726 M = 439,67
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ObCYXOEHWUE

MonyyeHHble AaHHbE MOTYT CBUAENbCTBOBATL 006 U3Me-
HEHWUW CUHANTUYECKOW MNIOTHOCTK B pe3ynbTaTe 30bITKa CUH-
TeTUYECKOW (ONMeBoit KUCNOTHI B npoLiecce hopMUpoBaHuUs
HT n Bnocnepncteum npu anddepeHUMpPOBKM HEPBHOMN TKaHM
B LHC. 310 MoxkeT bbITb 06ycnoBneHo Tem, 4To GonmeBas Kuc-
N0Ta, ABMIAACH N0 CTPOEHWI0 KOHBKOraTOM AUrMAPONTEPOEBO
KMCNOTbl U L-rnytamata, cnocobHa yBennmumnBaTh aKTUBHOCTb
HeMpOHOB B pe3yNbTaTe YCUNEHNS [yTaMaTapruiecKoii nepe-
Aaum, aencteys yepes AMPA-R u NMDA-R. Mpu passutum HT
1 oudhepeHLMpOBKM HEPBHON TKaHW NJ0fa UMEHHO ycune-
HWe TaKoW Nepefayyn MOXKET CrpoBOLMPOBATh Ka4eCTBEHHOE
W KOJMYECTBEHHOE YCKOPEHWEe Pa3BUTUS HEMPOHHBIX CBA3EN,
uT0 B (PM3MONOTMHECKUX KOHLIETPALMAX AAeT NONOKMTENbHbIN
3 dEKT, YCTpaHAA TAXeENble HelipoLereHepaTMBHbIE MOPOKM
pa3BUTKSA, a TaKXKe BO3MOXHbIE PacCTPOICTBA ayTUCTUYECKO-
ro cnekTpa. OgHaKo Npu u3bbITKe CMHTETUYECKOM (honMeBOi
KMC/OTbI MOXKET HabntopaTbcs U3bbIToUHas HepoHHas U cu-
HaNTWYeCKas aKTUBHOCTD [29].

(MonveBas KUCOTa TaKKe y4acTBYeT B NpoLeccax MeTH-
nMpoBaHus — 06pa3oBaHus S-afleHO3UNMETUOHUHA, KOTO-
Pbii Y4aCTBYET TaKXKe B METWIMPOBAHUM LMTO3WHA B CTPYK-
Type OHK. B n3bbITKE METUAMPYIOLLMX areHTOB KOHTPOSb
33 INUreHETUYECKUMM SIBNIEHUSIMU MOXET HapyLIMTLCS, YTO
npuBegeT K u3bbitouHoMy MeTunuposahuio IHK u Bo3mMoxx-
HOM HeBpoorMyecKoi cumntoMatuke. Kpome Toro, ponueBas
KMC/I0Ta Y4acTByeT HEMOCPeLCTBEHHO B BrocMHTE3e HyKNeo-
TMAOB de novo, OHU MOTYT CUHTE3UPOBATLCA B U30bITKe (Mpy
LOCTaTO4HOM MJ1aCTUYECKOM U 3HEpreTUyecKoM obecneye-
HWM), YTO TaKXKE MOXET ABNATHCA MPUUMHON CHUMKEHMSA CY-
LOPOXKHOr0 nopora.
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Kadepnpa ¢papmakonorun Umnepatopckon Meguko-
xupypruuyeckon (BoeHHO-MeaMUMHCKOWU) akageMUu:
UCTOPUSA BTOPOro CToneTus cywectsoBaHus (1899-2000)

M.0. LWabaHos

BoeHHo-MeuumHckan akagemus uM. C.M. Kuposa, Cankt-lletepbypr, Poccus

CraTbst NpOOOMKAET paccMOTPeHMEe WUCTopUM pasBuTMA Kadeapbl dapMakonorum Meaumko-xupypriudeckon (c 1881 r.
BoeHHO-MeMUMHCKOM) aKaieMuUW C aKLEHTOM Ha BTOpoe cToneTue ee cylectBoBaHua (1899-2000). 3toT nepuos 3HaMeHo-
BaJICA YCOBEPLUEHCTBOBAHMEM KaK MPenofaBaHus AUCLIMMAMHBI, UCXOASA U3 HOBbIX (apMaKonornyeckux AaHHbIX, TaK U BHe-
APEHNEM HOBbIX METOAMK MCCIIE0BaHMS IEKapCTBEHHbIX CPEACTB. 3HaMeHaTeNbHbIM cobbiTueM cTan Bbixog B 1904-1905 rr.
2-tomHoro u3panus «OcHoB dapmakonoruu» H.M. KpaBKoBa, ocHOBaHHOTO Ha BHePEHWUW NOCEAHUX AOCTUMEHMIA HaY4HbIX
3HaHWi B 0bnacTu dhapmakonoruu. YuebHuK Bbigepaan 14 usaanuii (nocneaHee Boiwo B 1936 r., yepes 12 net nocne cMepTy
aBTOpa) U NOC/YXuN 06pa3LoM 1S CO3LaHUA BCEX MOCTEAYHLLMX OTEYECTBEHHBIX Y4EOHUKOB M Mocobuii no dapMakonorum
B XX B. B 3KcnepuMeHTanbHo hapMaKonorum LUMPOKOE NpUMEHEHUE NOSTYYMN MeToA U30MpoBaHHbIX opraHos (H.I. Kpaskos
U COTPYAHWKM) KaK YHUBEPCASbHBIA METOA, KONMYECTBEHHOM OLEHKW (hapMaKonoruyeckoro addekta. B 1920-e rr. akTMBHO
BHEApANUCb NPELCTaBNeHNs 0 CMHANTUYeCKOM AeicTBUM NeKapcTBeHHbIX BewecTB (C.B. AHMUKOB M COTpYAHUKM), Bbinu oT-
KpbITbl M M3ydeHbl 3ddeKTbl H-X0NMHepruyeckux cpeacTs, peanusyeMble Yepe3 CUHOKApOTUAHYK 30HY COHHOM apTepuM.
lMpoko cTanu npUMeEHATbCA OMOXUMMUYECKME WCCNEfoBaHMsA, HauMHas ¢ pabotr H.M. KpaBkoBa, npoponeHHble
H.B. JlazapeBbiM, B.M. BunorpagoseiM, A.B. CMupHOBEIM. [lo cyTi, Bbina co3paHa v noayuuna NpoaBUMKEHUE KIIMHUYECKas
dapMaKonorus nocne OTKPbITUS U NEPBOFO MPUMEHEHUS BHYTPUBEHHOMO aHecTeTuKa regoHana (H.M. Kpaskos), ocobeHHo
nonyyuBLIas passutue B uccnepoBanuax H.B. Jlasapesa u B.M. BuHorpagnosa. bbinu copMynmpoBaHbl HOBbIE MPpeAcTaBne-
HWsA 06 aHTUrMMOKCaHTax 1 akTonpoteKTopax (B.M. BuHorpapoB) kak HeobxoauMbIx cpefcTBax noBbileHUs 6oecnocobHocTH,
YCMELLHO UCMOMb30BaHHbIE B BOEHHOM dapMaKonorum B KoHue XX B. (B.M. Bunorpagos, A.B. CMupHoB). Bce 3T aocTuxeHus
No3BONAT CAENaTh BbIBOL 0 De3ycnoBHbIX ycnexax Kadenpbl Kak B y4ebHOM, TaK U B HAyYHOM OTHOLLIEHUM.

KnioueBble cnoBa: BoeHHo-MemuuuHcKas akapemus; kadeppa dapmaxonoruu; uctopusi; XX BeK; HayyHoe pasBUTUE;
H.MN. Kpaskos; C.B. Annukos; H.B. J1asapes; B.M. BuHorpagos.

Kak uutupoBatb:
LLlabaHos MM.[. Kabenpa dapmaronorvm mMnepatopekoit Meayko-xupyprudeckoi (BoeHHO-MeAULMHCKOM) aKaieMWu: UCTOpWst BTOPOTO CTONETUS CyLLie-
cTBoBaHms (1899-2000) // Mewxodapmaronorvs u bronorndeckas Hapkonorus. 2023. T. 14. N2 2. C. 113-138. DOI: https://doi.org/10.17816/phbn501756

Pykonucb nonyuena: 19.05.2023 Pykonucb opo6pena: 25.05.2022 Ony6numkoBaHa: 30.06.2023
V-2
ECOeVECTOR The article can be used under the CC BY-NC-ND 4.0 license

© Eco-Vector, 2023



14

HSTTIRAA GAPMAKOSIONMMNA Tolal124N2)220023 [Nevxodspermmemiz e Doy andwsciogicabpacaiogy

DOI: https://doi.org/10.17816/phbn501756
Historical Article

Department of Pharmacology of the Imperial Medical
and Surgical (Military Medical) Academy:
History of the second century of existence (1899-2000)

Petr D. Shabanov

Kirov Military Medical Academy, Saint Petersburg, Russia

The study presents the history of the development of the Department of Pharmacology of Medical and Surgical
(since 1881 Military Medical) Academy with an emphasis on the second century of its existence (1899-2000). This period was
marked by the improvement of both the teaching of the discipline, based on new pharmacological data, and the introduction
of new methods of drug research. A significant event was the release of a two-volume edition of N.P. Kravkov's Fundamentals
of Pharmacology in 1904-1905, which was based on the introduction of the latest achievements of scientific knowledge in the
field of pharmacology. The textbook N.P. Kravkov withstood 14 editions (the last one was published in 1936, 12 years after the
author’s death) and served as a model for the creation of all subsequent domestic textbooks and manuals on pharmacology in
the 20th century. In experimental pharmacology, the method of isolated organs (N.P. Kravkov et al.) has been widely used as a
universal method for quantifying pharmacological effects. In the 1920s, ideas about the synaptic effect of drugs were actively
introduced (S.V. Anichkov et al.), and the effects of N-cholinergic drugs realized through the sinocarotid zone of the carotid
artery were discovered and studied. Biochemical studies began to be widely used, which started with the works of N.P. Kravkov
and continued by N.V. Lazarev, V.M. Vinogradov, and A.V. Smirnov. Clinical pharmacology was created and promoted after
the discovery and first use of the intravenous anesthetic hedonal (N.P. Kravkov), particularly developed in the studies
by N.V. Lazarev and V.M. Vinogradov. New ideas about antihypoxants and actoprotectors were formulated (V.M. Vinogradov)
to increase combat capability and was successfully used in military pharmacology at the end of the 20™ century
(V.M. Vinogradov and A.V. Smirnov). Therefore, with these achievements, the department has succeeded in both the academic
and scientific fields.

Keywords: Military Medical Academy; Department of Pharmacology; history; 20" century; scientific development;
N.P. Kravkov; S.V. Anichkov; N.V. Lazarev; V.M. Vinogradov.
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HISTORY

BBEAEHUE

B koHue 2023 r. ucnonnsetcs 225 net co3aanus UMnepa-
TOPCKON MEAMKO-XMpYprudeckoi, ¢ 1881 r. — BoeHHo-Meau-
LMHCKoM akapeMuu (BMA). HauaBLumck kak «Materia medican,
NN NIEKapCTBEHHOE BELLECTBOCNOBUE, 06beauHsBLLEE (hap-
Mauuio, papmakorHosuio u papmaxonoruto, ¢ 1808 r. B Ha-
3BaHWW Kadenpbl Cnano MCnosb3oBaTbCa KIOUYEBOE CIOBO
«(apmakonorusay» [1]. BMecTe ¢ apyrumn MeLuLMHCKUMM
gucumninHamm Kadeppa npoLuna CBOK 3BOMOLMIO B nep-
Bble 100 neT cyLLecTBOBaHMS, YTO ONMCAHO B HaLLel OTAeNb-
Hom pabore [2]. Ha pybexe XIX-XX BB. Kadenpy Bo3rnaBun
OOVMH M3 CaMbIX APKUX NpefcTaBuTeNen coBpeMeHHoW hap-
Makonorum — Hukonaii Naenoeuy KpaBKoB, pyKoBoaMBLUMIA
Kadeapoit B TedeHune 25 net (1899-1924). Itn rogpl Obian
rofamu pacupeta Kadenpbl, HECMOTPS Ha ee Manblii Ync-
neHHbIn coctas. [lo 1926 r. Kadenpa pasMeLuanack B 34aHWM
EctecTBeHHOHaYy4YHOrO MHCTUTYTA Ha Hab. [uporoBa u 3aHu-
Mana 5 KOMHaT Ha BTOpOM 3Tae 3faHus (puc. 1).

B at0T nepuog, cTan WKpoKo Mcnonb30BaThCs METOA U30-
NIMPOBaHHBIX OPraHOB 1A KOJIMYECTBEHHOM OLeHKM hapMa-
Konoruyeckoro adeKTa, NpuYeM B IKCMIEPUMEHT BHJTHOYANTH
NPaKTUYECKN BCE BHYTPEHHUE OpraHbl XUBOTHBIX (M30MM-
POBaHHOE YXO0, CEpALe, JIErKWe, MOAMKENYLOUHYI0 JKenesy,
CENneseHKy, MaTKy, HaANoOYeYHUK) U JaXe aMMyTMPOBaHHbIE
nanbupbl Yenoseka [3, 4]. LUnMpoko ctanu npumensTbea buo-
XMMUYECKME METObI OLIEHKU hapMaKonormieckux adQeKTos,
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4T0, HECOMHEHHO, NpWBIU3UN0 MccnenoBaTenein K NoHUMa-
HUKO KNIETOYHBIX W [aXKe MONEKYNApPHbIX MeXaHWU3MOB [eii-
CTBMS NeKapCTBEHHbIX BellecTB. B nocneaytowue rogpl 3to
HanpaBneHWe pa3BMBaoCh, XOTS aKLEHT CMECTUCA Ha U3-
y4eHWe CUHaNTOTPONHbLIX MeXaHU3MOB 4eNCTBUSA BeLLecTs [9].
Yuyenuk H.M. KpaBrosa Cepreit BuktopoBud AHMYKOB BHecC
3HauMMbIA BKJIaJ, B 3TO HanpaBfieHWe, M3y4as MeXaHu3-
Mbl [ENCTBUSA XONMHEPrUYECKUX MpEenapaTtoB, KOTopble pe-
aNu3yloTCA Yepe3 CMHOKApOTMAHYI 30HY. B panbHeiweM
C.B. AHu4KoB (yKe BHe AKafeMum) pasfenun XoNmHepruye-
CKVe peLenTopbl Ha MyCKapUHO- 1 HUKOTUHOYYBCTBUTESBHbIE,
BbIJENW B OTAENBHYIO FPYNMy LieHTpasbHble XOMMHOMMTUKY [6],
obocHoBan TpoduyecKoe 3HaueHWe HopaapeHepruieckon Me-
avaumn [7-11], npeackasaHoe ewwe W.I1. MasnosebiM [12], yto
MONYyYUso LUMPOKOE MeXayHapofHoe npusHaHue. Bo BTopon
nonosuHe XX B. Ha Kadeape aKTMBHO pa3BMBaacb BOEHHO-
MeIULMHCKan TeMaTuKa. B yacTHocTw, 3neck U3ydanu feincTeue
MCUXOMOTOPHBIX CTUMYNATOPOB, aHTUIUMOKCAHTOB M aKTOMpO-
TEKTOPOB B Ka4yecTBe CPeACTB MoBbILEHNUs 6oecnocobHocTy
nnyHoro cocTaBa (AWM. Kysneuos, C.A. Apbysos, B.M. Buto-
rpanos, A.B. CMupHOB). Onmcanmnio 3Tux HampasneHni c1899 r.
no Hayano 2000 r, T. e. 32 BTOpOE CTONETWE CYLLECTBOBaHMS
Kadenpbl GapMaKonoru, NOCBSLLEHa HACTOALLAA CTaTbA.

Mpexne BCEro YTOUHUM WUCTOPUYECKME BEXW PasBUTUSA
Kagenpbl papmakonorum BMA B XX B (1abn. 1) u nepuo-
Obl, KOraa Kadenpon pyKoBOAMAM OTAENbHbIE 3aBefyioLLue
(tabn. 2).

Tabnuua 1. Uctopuueckue Bexu passutus Kadenpbl hapmakonorum B 1899-2000 rr.
Table 1. Historical milestones in the development of the Department of Pharmacology in 1899-2000

(DapMaKonormm ¢ peLenTypoi U yYeHneM 0 MUHeparbHbIX Bofax (banbHeoTepanueit)

LLrat MXA, 1876

(apMaKonorum ¢ peLenTypoii
®apmakonorum 1 Gapmaumm

(®apMaKonorum
(Dapmaronoruu, hapMaumn 1 hapMaKorHosuu

(DapMakonorum (C KypcoM peLenTypbi)

LLirat BMA, 1914
LLitaT BMA, 1931

LLitat BMA, 1943 (B cooTBeTCTBUM
¢ noctaHosnenneM KO ot 29.10.1942)

LLitat BMA, 1952 (B cooTBETCTBUM C NPUKA30M
3aM. BoeHHoro MuHmucTpa CCCP ot 31.08.1951)

LLitat BMA, 1966 (aupektvsa LIBMY
N2 161/7/16517 ot 28.08.1963

[pumeyarue: MXA — MeauKo-xupyprideckan akagemus (HaseaHue akapemun go 1881 r.); BMA — BoeHHo-MeAMUMHCKan aKanemus;
KO — TocynapcTBeHHbIN KoMUTeT 000poHbl; LIBMY — LieHTpanbHoe BOEHHO-MeAMLMHCKOE YrpaBeHue.

Lt . .ﬂ . i |

ey

Fia

Puc. 1. @ — 3paHue EctecTBEHHOHay4HOTO MHCTUTYTA, e pacnofaranack Kadeapa dapmaxonorum go 1926 r.; b — 3paHue kadenpbl
tapMakonoruv (yn. boTkuHckas, 17), B KOTopoM oHa pacnonaranacs ¢ 1966 r. (doto 1999 r.)

Fig. 1. g, building of the Natural Science Institute, where the Department of Pharmacology was located until 1926; b, building of the Depart-
ment of Pharmacology (Botkinskaya str., 17), in which it was located since 1966 (the photo was taken in 1999)
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Tabnuua 2. PykoBoguTenu Kadeapbl apmakonorv B 1899-2000 rr.
Table 2. Heads of the Department of Pharmacology in 1899-2000
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(OaMunus, UMs, 0T4ECTBO | [O4bl U3HU foabl PYKOBOACTBA
Kpaskos Hukonai asnosuy 1865-1924 1899-1924
Anwnukos Ceprei BukTtoposuy 1892-1981 1924-1937
Ky3HewoB AHatonuii MBaHoBKY 1898-1951 1937-1951
Apby3os Cepren flkoBnesuy 1903-1978 1951-1956, 1960-1967
Jlazapes Hukonai BacunbeBuy 1895-1974 1956-1959
BuHorpagos Bacunuii Muxainosuy 1924-2003 1968-1987
CmupHoB Anekcanap Bnagumuposuy 1948-2000 1987-2000

Kadeppa dapmakonorum — popoHayanbHUK coBpe-
MEHHOM 0Te4YecTBEHHOM (hapMaKonorumn

Hukonait Naenosuy Kpaskos (1865-1924) Bo3rnaBun Ka-
denpy dapmakonorun BMA B 1899 . nocne HeoxupaHHOM
cMeptn C.1. KoctiopuHa (1853-1898) Ha 46-M romy u3Hu.
BobixozLy 13 Hay4HOM LUKONbI BbIAAKLLETOCS 0TEYECTBEHHOM
naroJsiora 1 opraHu3atopa 3apaBooxpaHeHus B.B. MawytuHa
H.MN. KpaBKosy Tonbko ucnonHunock 33 roaa, oH ycnen no-
pabotatb 1 B Poccuu, 1 3a rpaHuuen (2 roga), Obil NonoH
HafeXA M NPUATHBIX 03KMAAHWA 6oNbLIONW HayyHoW byayLw-
Hoct. Onm onpaspanuce: H.M. KpaBkoB cTan Bbligatowmmcs
YYEHbIM, YIEHOM-KOppeCnoHaeHToM Poccuiickon akagemun
HayK, akagemukoM BMA, npodeccopoM, M B HacTosLiee
BpeMs paccMaTpuUBaeTCs BCEMU KaK OCHOBOMOJIOXHUK CO-
BPEMEHHOT0 3Tana pa3BUTUS OTEYECTBEHHOM (hapMaKooruu
U co3gatenib bonbluon HaydHoW wKonbl [13]. Ero HayuHbIiA
nyTb, 0e3ycnoBHO, ABNSETCA He TONbKO bnectawmM obpas-
LOM C/y}KEHUs HayKe, HO U MpUMEpOM ANs MoApaKaHus
(puc. 2).

H.M. KpaekoB popunca B Pasanu 24 despans 1865 .
B KPECTbAAHCKOW ceMbe. 10 OKOHYaHMM rMMHasum B 1884 T.
OH MOCTYNWN Ha ecTecTBEHHOe OTheneHue (GU3NKo-MarTe-
MaTtuyeckoro Qakynbteta [lleTepbyprckoro yHuBepcuTeTa.
CryaeHToM 2-ro Kypca pabotan B 3HaMeHWToI ¢usmnonoruye-
ckoit nabopatopum W.M. CeueHoBa. locne oKOHYaHMsA yHU-
BepcuTeTa (1888) bbin 0TKOMaHAMpPoBaH Ha CeBacToNONbCKYIO
Bronoruueckyio CtaHLMI0, re Hauyan caMoCTOSATENbHYIO Hayy-
Hyt0 paboTy, NOCBSALLEHHYIO U3y4eHMI0 NKLLeBapeHus y besmo-
3BOHOYHBIX WBOTHBIX. [10 BO3BpaLLEHUM U3 KOMAHAVPOBKY
nocTynun Ha 2-# kypc BMA (1888). Paboran B nabopatopuu
oblen M 3KcmepuMeHTanbHoW natonoruv y mpodeccopa
B.B. MawyTuHa, a 3atem npodeccopa W.M. Anbbuukoro,
U3y4as XMMUIO YITIEBOLOB, MEXaHWU3M aMUNOMIHOTO MpeBpa-
LLEHMS.

H.MN. KpaekoB 3akoHuun akapemuio B 1892 r. nepBbiM
W NONYYMn 3BaHME «J1eKaps C OTINUMEMY; ero uMs Bbino Ha-
HECEHO Ha MPaMOpHYI0 [0CKY, BUCALLYIO B KOHdepeHL-3ane.
3a pabory «0 pu3nonornyecKoi ponm Genbix LLapUKOB B HOp-
MarbHOW W NaToNorMYecKon XU3HKU opraHuM3Ma» bbin ocTas-
NeH npu Kadeape obLuer 1 IKCNepMMeHTanbHOM NaTonorm

Ha 3 roga AnA HayyHoro ycoBepLUeHCTBOBaHuA. B 1894 .
YCMELLHO CAan 3K3aMeHbl Ha CTeMeHb AOKTOpa MeAULIMHBI
u brecTale 3awmTUA Aucceptaumio Ha TeMy «06 amunonge,
3KCMEPUMEHTaNbHO BbI3bIBAEMOM Y KMBOTHbIX». B 1895 r. 3a-
BeAYHLLUMIA Kadeapoii 0bLLen U IKCMEPUMEHTAIHOW NaToso-
rum npodeccop .M. AnbBULKKMIA BbIABUHYN €r0 KaHAMAATOM
Ha 2-TofMYHYI0 3arpaHuyHY0 KoMaHampoBky. KoHdepeHuus
akajieMun npu otbope KaHAMAATOB OTMETWNA, YTO «HaM-
bonee fOCTOMHBIM... ABNseTcA KpaBKoB, UMEIOLWMIA 3BaHMe
KaHAMaaTa ecTeCTBEHHbIX HayK KOTopbIi paboTan camocTos-
TenbHO 10 fieT B pasnuuHbIX 06nacTaxX 3KCnepuMeHTanbHoM
NaToiorMm U XMMUM U Aan LiEHHbIE HayYHbIE UCCNEA0BAHUSA».
3a rpaHuuen oH pabotan B bepnuHe B naboparopuu dusnonoru-
YECKOW XMMUK, KoTopoi pyKoBoawn npodeccop 3. CankoBcky,
Cepbe3Ho 3auHTepecoBasca (hapMaKonorue, 3aHNMasCh ew
u cnywas nekuun B CrpacbyprckoM yHuBepcuTteTe Yy oTuA
coBpeMeHHon dapMakonoruu npodeccopa 0. LMupebepra.
MaTonoruyeckyio aHaTOMUIO M FUCTONOTMIO M3y4an y npodec-
copoB @. PeknuHrxayseHa (Crpacbypr) u P. l0preHca (Bepnu);
pabotan B MacTepoBckoM MHcTUTYTe (Mapuk) no depMeHTo-
1IorMu 1 BUONOrMM HM3LLIMX OpraHM3MOB; NPOCITYLLAN Kype Op-
raHMYeCKoM XUMuKM y 3HaMmenuToro npodeccopa E. Ouwepa;
B MyHWUMMNanbHoin nabopartopuu Mapuka nsyyan aHanus nu-
LeBblx BellecTs. Mocetun rmasHeliwne yHuBepcuTeThl lep-
MaHum, Actpun, @paHumm, Anraum, Utanum v LWseruapum.
Monyuus LWMpoKoe 0bpa3oBaHMe U OCHOBATENbHYH NOAFOTOB-
KY B PasfiM4HbIX MEAULIMHCKMX, BUONOrMYECKMX U FyMaHUTap-
HbIX HayKkax, B 1898 r. npeactasun 15 pabot Ha couckaHue
Y4eHOro 3BaHWUS NMpMBaT-AO0LEeHTa No 06LLUel 1 IKCNepuMeH-
TanbHO NaTonorv 1 bbin yTBepkaeH B 3ToM 3BaHuu. K Tomy
BpeMeHn B cBsisu co cMepTbto npodeccopa C.J. Koctiopu-
Ha B aKkajemuu ocsobopunacb Kadeppa (apmaxonoruu
C peuenTypor M y4eHUeM 0 MUHepanbHbiX Boaax. B 1899 r.
H.MN. KpaBKoB npuHAN y4acTe B KOHKYpCE Ha 3aMeLLeHue
BaKaHCMM 3aBepytollero Kadenpow, HecMoTps Ha bonbLuoii
KOHKypC (yyacTBoBanu 5 yenosek), nobegun B HeM U 6bin
Ha3HayeH 3KCTpaopaMHapHbIM NpodeccopoM AaHHOW Kade-
apbl. B 1904 1. oH 6bin yTBEpPXAEH B 3BaHUM OPAMHAPHOIO
npodeccopa, bbin M3bpaH noyeTHbIM YneHoM WTanbsHcKow
GuM3MKo-XMMYeckoi akapemumn (ManepMo) M yooOCTOeH
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3a HaydHble pabotbl Meganu nepsoro Knacca. B 1914 .
30 npodeccopos BMA BHecsM npeanoxeHne 0 NpUCBOEHUM
H.MN. KpaBKoBy 3BaHMsA akapgeMuKa, paccMoTpeB 36 ero Tpy-
£0B 1 73 pabotbl ero yueHuKoB. OH 6bin yTBEPKAEH B 3TOM
MOYETHOM 3BaHUU NOLABNSAIOLLMM BOMBLLMHCTBOM rO10COB.

Bo rmaBe Kadegpbl papmaronorum H.I. KpaBkoB Haxo-
LWIcs B TeueHue 25 NeT, BNJIOTb 0 CBOEN NpPeXAeBpeMeH-
HOW KOHYMHbl. B 1924 1. oH 6bln NpurnawleH opraHu3oBaTh
1 BO3rNaBuTb 0TAEeN GapMaKonorum B [0CyNapCTBEHHOM UH-
CTUTYTE 3KCMEPUMEHTANBHON MeAMLMHBI; B anpesie Toro e
roga otaen yxe cran GyHKUMOHMPOBATb, HO BCKOpE NoTepsi
cBoero pykosogutens: H.M. Kpaekos ymep 24 anpens 1924 .
0T TPOMO03a MO3roBbIX COCYA0B [14].

[estensHocTb H.IT. KpaBkoBa coBnana c nepuMofoM OKOH-
yaTesbHOro NpeBpaLLeHUs 0TeYECTBEHHOM (hapMaKonoruu
B CaMOCTOATESIbHYH0 OMONOTMYECKY0 U MEMLIMHCKYK HayKy
U yy4ebHyto ancumnanHy. OH CTan KpynHeiwuM npencTaBu-
TeneM poccuiickoin hapMakonoruu, NpUaABLLMM el IKCNepu-
MeHTasIbHO-NaTosoryecKoe (3KcrnepuMeHTanbHo-TepaneBTH-
YecKoe) HarpaBeHWe, B OCHOBE KOTOPOTO JIEXMT M3yyeHue
3t deKToB hapMaKoNOrMIecKnx CPeLCTB He TOMbKO Ha 3[0p0-
BbIX JKMBOTHbIX, HO W Ha XMBOTHBIX, Y KOTOPbIX MOAENMpYeTCS
Kakoe-nnbo 3abonesaHue. CBOMM LUIMPOKUM BUONOrMHECKUM
u usnonornyeckum obpasosanueM H.M. KpaBkoB 6onblue
Bcero o6s3aH U.M. CeueHoBy, xoTa B ero nabopatopum npo-
pabotan Bcero ofuH rof. 310 BpeMA COBMaa0 C NepuoaoM
pacuBeTa HayyHOW [eATeNbHOCTU Benukoro ¢usuonora.
bnaropaps W.M. CeueHoBy pycckas ¢w3uonorus 3aHsna
0[HO M3 BefyLMX MecT B MUPOBOI BMONOrMYecKoi Hayke.
Yeneuenuto H.M1. KpaskoBa ngesammn .M. CeyeHoBa ocobeHHO
coneincTBOBaNa MaBHas pabora ero yuutens «Pednekco ro-
noBHoro Mo3rax. Cra ¢apmakonorom, H.M. KpaBkoB HuKoraa
He oTpbiBancs ot 6uonorun u guanonoruu. lMop BAUsAHMEM
naen U.M. CeueHosa H.IM. KpaBkos n3bpan B AanbHeilleMm
ONA HayyHon pabotbl nlabopaTopuio M3BECTHOrO naTonora
B.B. MawytuHa, ydennka WU.M. CeyeHoBa, B KoTOpoii bbinn
BbIMOJIHEHBI €0 NEPBLIE M3bICKAHMsA B 06nacTu natonorum,
rMaBHbIM 06pa3oM No YrneBoAHOMY 0BMeHy WM XuMUW yrne-
BOZOB. 3TMMW BOMPOCaMW OH MPOJOKAN 3aHUMATbCA, W3-
yuas peaKuMio opraHuM3Ma Ha (apMaKomorMyeckue CpencTea
B YC/I0BMSX MOLENMPYEMOIA NaTonorum.

HayuHas pestensHoctb .. KpaBkoBa bbina upessblyan-
Ho MHoroobpasHa. [Monb3yscb boratoit apyanumMen U Hagbl-
KaMW B OpraHM4ecKoi 1 h13nonornieckon xumum, bruonorum,
¢u3mke, duanonorum, obuiei U IKCNEpUMEHTANIBHOW NaTo-
JIOTUM W NaTONOTMYECKON aHaTOMUW, OH LUMPOKO U FyboKo
0XBaTbIBaN BCE MHTEPECYIOLLME Er0 BOMPOCHI.

BenyLuum HanpaBneHUeM Hay4HO AeATeNbHOCTU LKObI
H.MN. KpaBkoBa 6bino 13yueHWe peakumm CoCynoB U pasauy-
HbIX OpraHOB Ha 3H/0- M 3K30reHHble (HaKTOPbl B HOPMasbHBIX
1 naTonioruyeckumx ycnosusx. B cogepxkatue 3toi npobnemsl,
Kotopon H.M. KpaBkoB 3aHumancs Ha npotsxenun 20 ner,
BOLL/M BOMpOCHI AENCTBUSA ALOB M NIEKapCTBEHHbIX CPELCTB
PaCTUTENBHOIO W KMBOTHOTO MPOMUCXOXAEHMS, CUHTETUMECKUX
npenapatoB, 61oreHHbIX NPOAYKTOB, PEHTTEHOBCKUX JIy4eid,
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Puc. 2. Kpaekos Hukonait MaBnosuy
(Bosrnaenan kadenpy B 1899-1924 rr.)

Fig. 2. Nikolay Pavlovich Kravkov,
department head from 1899 to 1924

MUKPOKOHLIEHTPALMIA TAXENbIX MeTannos, bakTepuanbHbIX
TOKCMHOB M MUKpoboB. Ha ocHoBe rmyboKoro nsyyeHus faH-
Hbix BonpocoB y H.M. KpaBkoBa cdhopmupoBanuck opuru-
HarbHble B3MIAAbl 0 BAMSHUM (hapMaKoorMYeckux CpeacTs
W S10B Ha buonoruyeckme nNpoLeccl.

OrpoMHas Hay4Has LeHHocTb uaeii u pabot H.IN. KpasKosa
obycnoBnieHa B nepByio 04epesb LMPOKUM MUCMONb30BaHWUEM
1 YCOBEpLUEHCTBOBAHUEM METOAA WM30/IMPOBaHHbLIX OPraHoB.
XoTs 3T0T MeToA 3apoauncs He B ero siabopatopum, npocTo-
Ta, KoTopyto npuaan emy H.M. Kpaskos, ceirpana peLuatoLyto
POJib B LIEHHOCTW 1 TOYHOCTM MOJTY4EHHBIX Pe3ynbTaTos.

C.B. AHnukoB B KHure «Ha pybexe aByx 3nox» nucan:
«KpaBKoB bbIn CTpacTHbIM 0X0THUKOM. OxoTa bbina ans Hero
nobuMbIM BUAOM oTabixa. Ho M Ha oxoTe OH He nepecTaBan
AyMaTb 0 [TaBHOW CTPACTU CBOEI M3HU — O CBOEMN HAY4HOM
paborte. Kak-To 3uMoid, paccka3blBan oH, NOACTPENMB 3aiLa
W paccMaTpuBas ero YLK, OH 3afancs BONPOCOM, KaK 3T0T op-
raH, He 3alUMLLEHHBIA HY LIEPCTbIO, HUA MOLKOXHBIM JKUPOM,
BbILEPKMBAET CuibHble Mopo3bl. OueBnaHo, ayman Kpas-
KOB, 3Ta PE3UCTEHTHOCTb K Xoniody 06bsAcHAETCA 06MNIbHOM
apTepuanbHoN CeTbio M CBOMCTBOM COCYAOB YXa COXPaHATb
COKpATMTENbHYI0 CNOCOBHOCTb, HECMOTPA Ha CPaBHUTENIbHO
HW3Kyl0 TeMmnepartypy. 310 gano Mbicib KpaBkoBy npume-
HWTb YX0 KPOJIUKA AJ19 ONbITOB € Nepdy3ueit n Ans u3ydeHus
OENCcTBUA Ha cocynbl (apMakonoruyeckux Bewlects. 06b-
KT OKa3ascs oYeHb bnarofapHbIM, U, KaK U3BECTHO, METOA
M30/IMPOBaHHOMO yXa Ans (hapMaKoioruu cocynoB Monyymn
BceobLLee Npu3HaHue 1 NpuMeHeHue» [6]. bnarogaps wupo-
KOMy BHELPEHUIO JaHHOTO MeToAa B (hapMaKonoruio LUKona
H.MN. KpaekoBa nonyunna 6onbluylo NonynsipHOCTb Kak Bna-
Letollas UM B coBepLueHcTse. Mo cyTH, MeTof, U30IMpOBaH-
HbIX OpraHoB MO3BOSIAN MPOM3BOAUTL TOUHYIO KONIMYECTBEH-
HY!0 OLIeHKY hapMaKonoruyeckoro aderTa, NOCKOMbKY Mo
BAMAHMEM (DapMaKONOrMYeCcKUX areHToB Obio Nerko cocuu-
TaTb YnCNo Kanenb nepdy3upyeMoro pactBopa, NpOXoas-
Lero Yepes uccieayeMbli opraH. HekoTopbIM yCoXHeHUeM
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MeTofa CTano MCMob30BaHWE «MePeXUMaHUs» HEPBHbIX
3/1EMEHTOB M30/IMPOBAHHOMO OpraHa, YTo Mo3BONWIO Npo-
CneguTb BIUSIHWE pa3fpaXKeHns HepBOB Ha NPOCBET COCY0B
1 06bEM CeneseHKY, Ha CoCyabl M CEKPELMI0 HaAMOYeYHMKa.
MeTon M30/MpOBaHHbIX OpraHOB WCMOMb30BaNCA NS U3-
YYEHUS Pa3fINyHbIX COCYAMCTBIX PEAKLMN U YYBCTBUTESNBHBIX
coCyaMCTbIX 30H. BKtoYeHMe opraHa B cepLLe4HO-NEr0UHbIN
annapart CrapnuHra 66110 NpUMEHEHO ANs W30/MPOBaHHOMD
HaAnoyYeyHMKa M [ano BO3MOXHOCTb ONpefennTh JIoKanu3a-
LMI0 AeCTBUA HUKOTUHA.

N3yyas cocymmcTyio peakumio KOPOHapHbIX COCYNOB W30-
nvpoBaHHoro cepgua, H.M. KpaBskoB yctaHoBun, yto agpe-
HalMH — TUMWYHBIA COCYOOCYKMBaTE/lb — PACLUMPSET UX
npoceeT. /3onmpoBaHHOe cepfle NArYWKM No3BONWO0 W3-
Y4UTb LLENCTBME Ha €ro COCYAbl MHOTOUYUCTIEHHBIX XUMUYECKUX
coeavHeHui. Tak bbino 0bHapyXeHo pacluMpeHne KopoHap-
HbIX COCYAOB MOA, BAUSHWEM KaMdopbl U BU3KKUX K Heii co-
eAMHEHWIA, YCTaHOBEHa BoMbLUAA aKTUBHOCTb U ALOBUTOCTb
HeopraHUYecKMX COEAMHEHUI MbILLbSIKA B CPaBHEHWM C Op-
FaHWYeCKUMK, WUCCNe0BaHO (U3MONOTMYECKoe AencTBUe
CONeli TAXENbIX METaNoB 1 NOKa3aHa ero 3aBUCUMOCTb OT
CBOWCTB METaN/IMYeCKUX MOHOB. MHOrOUMCNIEHHbIE OMBITI
Ha M30/IMPOBaHHOM CepJLe Aaiv BO3MOXHOCTb ONpeAenuTh
TOKCMYHOCTb Pa3fIMYHbIX AHECTETUKOB, XapaKTep MX [Len-
CTBUSA B MaJblX [03ax. OueHb BaHbIM BbiNo BbiSIBNEHKE TO-
HWU3UPYIOLLLEr0 BAMSIHWSA Ha MUOKApL CEPAEYHBIX [MIMKO3WA0B.
W3yyas peakumio cepAeyHOl Mblllbl U €e aBTOHOMHOM
HEePBHOW CUCTEMbI Ha pa3ninyHble coeguHenns, H.M. Kpaskos
npuLen K Mbiciiv 06 uccnenoBaHum dmanonorum u Gapma-
KONOrMM KOPOHapHbIX COCYAO0B CepALa BHe 3aBUCHMOCTU OT
€ro COKpaLLEHMIA, MacKMpYIOLLMX U3MeHeHUs ux npoceeTa. OH
NPeaIoKUA € 3ToM LieNbio MeToz, nepdy3um coneBoro pacTeo-
pa Yepe3 KopoHapHbIe COCYAbl M30/IMPOBAHHOMO OCTAHOBEH-
HOro cepaLa TenOKPOBHbIX KUBOTHBIX.

MeToa “30NMPOBaHHBLIX OPraHoB MO3BOAWI BbISICHUTDL
B/MSHME HEPBHOMO pa3fpaMeHus Ha QyHKUMIO U npocseT
cocynoB. OcobeHHO HarsAgHO 3T0 BbINO MOKa3aHo Ha U3o-
JMPOBaHHOM Cenle3eHKe. bbino ycTaHoBEHO cna3MaTuyecKoe
LeCTBUE Ha COCYAbl AAHHOTO OpraHa XMHWHA U afipeHanmHa,
NPUMEHSBLLEECA ANA NPOBOKALMOHHOM JIEYEHUSA XPOHUYeE-
CKUX NaTeHTHbIX hOpM Manspum.

Pe3ynbTaToM U3y4eHuUs peakumum COCYLOB M30/IMPOBAHHbIX
OpraHoB CTasi0 TaKKe OTKPbITUE PUTMUYECKUX KONebaHui ux
ToHyca. H.I. KpaBKoB 1 ero coTpyAHUKM NOKa3anu, 4To cocy-
Abl (apTepyonbl No NpenMyLLECTBY) 06naaaoT He3aBUCKUMBI-
MU OT LieHTpanbHol HepeHoii cuctemsl (LIHC) KonebaHuamu
TOHyca, CrocobCTBYIOLLMMM KPOBOTOKY B MENKUX apTepusX,
YCUIMBAIOLLMMUCA MOA BAMSHUEM afipeHanuHa W Mcyesal-
LUMMU NPU BOCNANEHUU.

BakHellUMM HanpaBneHWeM HayuyHOW [eATeNIbHOCTH
H.MN. KpaBkoBa n ero wKonbl 66110 M3ydeHne GYHKLMM 3H-
LOKPUHHBIX Xene3 B M30/MpOBaHHOM BuAe (OMHaMMKa ce-
Kpewumm, XapaKTepuCTUKa BeicTBYOWMX Havan, dhapMakono-
rus CeKpeuun 1 T. 4.). [IpoBeAeHHbIE 3HAOKPUHONOrUYECKMe
uccneaoBaHusa CTanu bnecTAWMM BKNafoM B MeauUMHY

Tom 14, Ne 2, 2023
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U cnocobcTBOBanM pacuBeTy 3HAOKpuHonorun B Poccum.
HaunbonbLunii ycnex B cepum BbINOMHEHHBIX 3HAOKPUHONOMM-
YecKux paboT bblN AOCTUTHYT MPU U3YYEHUM HAZMOYEUHUKA
W NOMLKENYO0YHON JKenesbl.

B HapnoueuHNKOBO KuAKoCTU bbino obHapyXeHo Ha-
NM4Me [BYX BELLECTB: afpeHanuHonogobHoro u Myckapu-
HonopobHoro. bbino nokasaHo, YTo Nepeoe NpoAyUMpyeTcs
B MO3T0OBOM CJI0€ HaJNOYeYHMKa, @ BTOPOE — B €r0 KOPKO-
BOM BeLuecTBe. bonbluoe 3HauyeHMe MMetoT paboTbl LWKOMbI
H.1. KpaBKoBa no uccnefoBaHnio peakuum HanoyeyH1Ka Ha
A0kl v papMakonornyeckue cpeacraa. OcobeHHo nnogoTeop-
HbIMW OKa3anucb HabngeHus, yCTaHOBMBLLME 0YEHb BbICO-
Kyl0 YyBCTBUTENILHOCTb XPOMa(MHHOM TKaHU HaANOYeyHUKa
K HUKOTUHY M APYTWM [LEeNCTBYIOLLMM Ha raHrum BeLLeCTBaM.

Ynaua ¢ usonsaumen HagnodeyHuka nobyamna H.MN. Kpas-
KOBa WUCMO/b30BaThb 3TOT METOA NPW U3Y4EHUM LPYrUX 3HAO-
KPUHHBIX OpraHoB: MOMLKENYNOYHON U LUMTOBUIOHOM JKENeEs,
CEMEHHWKOB, AMYHUKOB. [losBMNack BO3MOXHOCTb MCCNEL0-
BaTb B3aUMOAENCTBME JKENE3 BHYTPEHHEN CEKPeLUH.

BaxHoe dusmonormyeckoe 1 hapMaKonormieckoe oTKpbl-
The bbino caenano H.MN. KpaekosbiM bnarogaps pa3spabotke
cnocoba U30NAUMM MOAXKENYNOYHON Kenesbl U U3y4eHus
CBOICTB ee uHKpeTa. B nepdy3ate 6bino 0bHapyxeHo Belue-
CTBO, MOHMKaBLUEe YPOBEHb [TIIOKO3bl B KPOBH, @ B H0MbLLMX
[03aX BbI3blBaBLUEE BECb CUMMTOMOKOMIJIEKC TUMOMIIMKe-
MWUYECKOW KOMbI; B CBS3U € 3TuMm cBomctBamu H.M. Kpas-
KOB Ha3Ban ero NaHKpPeoTOKCMHOM. CrnedyeT NoAYepKHyTb,
4To AaHHasA pabota BbINONHANACH B TO BPEMSA, KOrAa OMbIThl
®. baHtHra u I. becta ewe He ObiM LUMPOKO WM3BECTHBI,
W NOJTy4eHHble pe3ynbTaTbl B OCHOBHOM OKa3ajucCb aHarno-
TMYHBIMW TeM, KOTOpble OMybiuKOBamM 3HaMeHWTbIe NepBo-
OTKpbIBaTENM 3PHEKTOB MHCYNMHA.

KpynHbin cneumanuct B 3HAOKpUHONoruv npodeccop
B.A. Onnenb fan Bbicovaiwyo oueHky pabot H.M. KpaBko-
Ba. OH nucan: «H.M. KpaBKoB Luen B 3HAOKPMHONOTMKO CBO-
MM CaMOCTOATENbHBIM NYTEM... TEXHUKA ero UCCNeaoBaHuii
Bbina nouctuHe brectaweir. BeiBogbl 3 ero uccnenoBaHui
B BbICLLIEH CTEMEHU UHTEPECHBI U CPasy A0MKHbI ObiiK bbITh
COMOCTaB/EHbI KaK C JaHHbIMU, paHee A0ObITbIMM 3KCrepu-
MEHTaJIbHOW 3HLOKPUHONOTMEN, TaK M C AaHHBIMU KIMHUKY. ..
Pabotbl nabopatopum npog. H.M. KpaBkoBa no 3HAOKpu-
HOJOTUM UMEIOT OTPOMHOE 3HAYeHMe, KaK TEeOpeTUYECKOE,
TaK W YNCTO MPaKTUYECKOE...».

H.M. KpaBkoB ctan ocHoBaTeneM 3KcrepuMeHTanbHo-na-
TONOMMYECKOr0 (3KCNEepPUMEHTaNbHO-TEPANeBTUHECKOr0) Ha-
npaBneHus B oTeyecTBeHHOW hapmakonoruu. B cBoen 3Ha-
MeHuToN KHure «OcHOBbI apMakonorumny (nepBoe U3paHue
Bbiwo B 1904—1905 rr.) oH nucan: «...uaeanoM papMakono-
TMYECKOr0 3KCMEPUMEHTA ABNAETCA U3YyYeHUe LencTBUSA ne-
KapCTB Ha OpraHu13M XMBOTHBIX, Y KOTOPbIX MOXHO Obio Obl
BbI3BaTh Lie/bli CUMNTOMOKOMNEKC TOW WK Aipyroi 6onesHu,
HabntogaeMoii Ha YenoBeke». B ero nabopatopuu usyyanoch
OECTBUE KapOMOHMKAIOLLMX CPEACTB Ha JKMBOTHBIX, Y KOTO-
pbix 6bina BbI3BaHa iMXopagKa BBeAeHUEM BYNbOHHON Kynb-
Typbl 30710TUCTOMO CTaduoKokKa. MccnegoBanuck addeKTsl
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Xenesa, Megu, pTyTH, MapraHua Y LUEHST C UCKYCCTBEHHBIM
MasoKpoueM. B onbiTax Hag ronybsmu ¢ akcnepuMeHTanb-
HOW Moparpon bbiNo 0BHapYXKEHO OTNIOMEHWe KpUCTannoB
MOYEBOW KMCMOTbI B TKaHAX W [0Ka3aHO TepaneBTUYecKoe
3HayeHWe wenovyei. B nocnegHee 5-netve pesTenbHocTy
H.MN. KpaBkoBa nabopatopus cucteMatuyecku paborana Ha
OpraHax JXMBOTHBIX C MOLENMpyeMoi natonoruei. Tak, Ha
COCYAAX M30/MPOBaHHBIX MOYEK KPONMKOB, OTPABNEHHbLIX
MBILLBSKOM W CYNIEMOM, YAAN0Ch YCTAHOBUTb MOHMKEHME pe-
aKLMW Ha COCYL0CYKMBAKOLLME W COCYAOpacLUMpSIOLLMe Cpes-
CTBa W Jae U3BpaLLeHre peakumn. MeTtod 130n1MpoBaHHOrO
nanbua Yenoseka bbin npeagnoxer H.MN. KpaekosbiM, 1 nep-
Bas y4aya noenekna 3a coboii UccnefoBaHWs CoCyaMCcTou
peakuuu nanbLeB, B3ATbIX OT TPYNOB NOAEN, YMEpPLUMX OT
TOW WM MHOW MHGBEKLIMM UK MMEBLUMX ApYrue 3aboneBaHus
(C.B. AHnukoB, nokTopcKas aucceptaums, 1922).

H.MN. KpaBKoB yKa3blBan, 4to Ha «3KCrepuMeHTanbHoe
HanpasneHue GapMaKoIormn He CrieayeT... CMOTPETb, KaK Ha
yAaneHwe 3T0ro NpefMeTa OT KIIMHWUKK, ee MHTepecoB U 3a-
Aay; HaobopoT, 3T0 roBOpUT... 3a 6ONbLIKMA MHTEpEC U LieH-
HOCTb [U1A1 KJIMHWUKU NOAYYEHHBIX TaKUM NYTEM [iaHHbIX, TakK
KaK Henb3s HU Ha MUHYTY COMHEBATbCA B TOM, YTO ANS CO-
BPEMEHHOI MeAMLIMHBI, KaK W s ecTeCTBO3HaHMs BOobLLE,
3KCMEpUMEHTaNbHOE HanpaBeHNe UMEeT MepBOCTENEHHOE,
peLLatoLLiee 3HaUYeHMey.

Benuko 3HaueHne mccnepnosanui H.M. Kpaskosa B pas-
paboTke Npobnembl HEMHraNALMOHHOMO Hapko3a. OH M3yuun
“ccnenfoBan BAMSHUE HENeTyYMX HapKOTUSWPYIOLLMX areHToB
Ha W30/IMPOBaHHOE CepALe, YX0 KPOMKa W ApYrue opraHbl.
Ocoboe BHUMaHWe NpUBNEKIM MaNOTOKCUYHBIE COEAVHEHMS
TMNa ypeTaHa. Mo ero npeanoxeHuo ypeTaH bbin BnepBble
UCNbITaH KaK HapKOTU3MPYHOLLEE CPELCTBO B K/IMHUKE BblAa-
loLLierocst xmpypra, neiib-meguka, npodeccopa C.MM. ®epopo-
Ba, OJHAKO BCKOPE MPULLNOCH OTKA3aTbCs OT 3TOr0 npenapara
BBUAY €ro HeAO0CTaTOYHOM HapKOTM3MPYIOLLEN aKTMBHOCTM.
3J7a Heypaya He octaHoeuna H.M. KpaBkoBa,  oH BCKope
MPEeAJIOKUN TOM 3Ke KIMHUKe UCTbITaTb CoYeTaHHoe AeicTBUe
bapbutypata regoHana c xnopodopMoM. legoHan paBanu
BonbHBIM BHYTpb B CHOTBOPHOM [j03€ A0 Onepauum, bnaroga-
ps 3TOMy co3faBancs 6asuc, Ha KOTOpoM XJ10pOQOPM MOXKHO
ObIN0 NPUMEHATL KaK 00bIYHO MHFANALMOHHO, HO B MEHBLLEN,
a cneposarenbHo, bonee besonacHoii fose. 3710 bbiN Nep.blif
B Poccum BasucHbIi Hapko3. OfHaKo JenaeMoro pesynbTata
W 3[ecb He BCerga yaaBanoch fobUTbCs, MOCKOMbKY 3ddekT
refoHana nmpu npueMe BHYTPb 3HAUMTENILHO BapbMPOBal.
Torga H.M. KpaBKoB npeanioxun BBOAWUTL TOMBKO refoHan
¥ NpUTOM BHYTPUBEHHO. 3TOT cnocob nonyuun onobpexue co
cTopoHbl pycckux (C.I. ®emopos, A.M. Epemuny, B.A. Onnenb)
W aHrnminckux xvpypros (E. Menax u op.).

Takum obpasom, H.M. KpaBKoB, ¢ 0fHOI CTOpOHbI, CO-
[e/CTBOBaN PacrpoCTPaHeHWd KOMBMHMPOBAHHOMO HapKo3a,
a C Apyroil — MONOXMN Hayano HOBOMY (HeWMHraNALMOHHOMY,
BHYTpPUBEHHOMY) crocoby HapkoTW3upoBaHus. B HacToswwee
BPEMS BHYTPMBEHHbIA HApKO3 LLIMPOKO PacnpocTpaHeH BO BCEM
MVpE, XOTS MCTONb3ytoTCA Bonee COBpeMeHHbIE Mpenaparbi.
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H.MN. KpaBkoB sBnseTcs ogHWM M3 OCHOBaTeNen 3BOJIIO-
LIMOHHO W CpaBHUTENBHON (apMaKosorum He TosbKo B Poc-
cuu, Ho M B Mupe [15]. IBONKOLIMOHHBIA METOA CYyXUN eMy
He TONbKO A/ KOHCTaTauuu pasnuumii hapMaKonornyeckmx
3 EKTOB y OTAENBHBIX BULOB MUBOTHbIX, CTOSLLMX Ha pas-
JINYHBIX CTYNEHSAX 3BOJIOLMOHHOTO Pa3BUTUS, a TaKKe ue-
NoBeKa, HO U ANs pacKpbiTUA MeXaHM3Ma Takux 3QQeKToB.
H.MN. KpaBKkoB 0bHapyun pasnnyHoe AencTBME aapeHanuHa
Ha KOpOHapHble COCYAbl YenoBeKa B 3aBUCHMOCTM OT BO3-
pacta. [pu uccnenoBaHuM GapMaKoIorMyecKoro LencTBus
MOXUMOMHA OH WUCMONb30BaN NAMYLUEK, KPOIMKOB, rony6eit,
cobaK M yenoBeKa M MOAYEPKHYM, YTO peakuus opraHu3Ma
Ha anKanoup 3aBUCUT OT €ro 3BOJIIOLMOHHOMO Pa3BUTUS.
B «OcHoBax dapmakonorum» H.M. KpaBkoB ygenun pocra-
TOYHOE MECTO 3Ha4eHU0 BMAOB KWBOTHBIX AN MOHUMaHWS
LeicTBMSA BUONOTMYECKU aKTUBHBIX BELLECTB Ha OpraHW3M
U NOLYEPKHYN OTMYME UX PEAKLMIA OT PeaKLMi YesoBeKa.

B naboparopuu H.I. KpaBkoBa BnepBble B Hallein cTpaHe
NPUCTYNWAKU K peLleHnto npobnembl 3aBUCUMOCTU AeiCTBUSA
BMOOrMYECKM aKTMBHBIX BELLECTB OT MX XMMUYECKOrO CTPO-
eHusi. Hanbonee nogpobHo Bbin u3yyeH 3akoH Puuapacoua
06 yBenMyeHUM Cuibl HapKoTu3upytoLlero 3ddekTa (B Npeae-
nax roMoNorMYeckux psOoB) OT YBEIMUEHUS YMCNia aTOMOB
yrnepoga. C noMoliblo MeTofa WM30/MPOBaHHbIX OpraHoB
ObINIo [JOKa3aHO, YTO CWUNa HapKOTU3MPYIOLLEro LEeNCTBUS
M TOKCUYHOCTb B FOMONIOTMYECKOM PSARY CMUPTOB XUPHOTO
pAafa BO3pacTaloT C YBESIMHEHWEM YKCNIA YITIEPOAHBIX aTo-
MOB B CTPYKType. B apyrux pabotax 6bina ycraHoeneHa 3a-
BMCMMOCTb CW/Tbl LENCTBUSA Ha CepALie rafonaonpon3BoAHbIX
anudaTMyeckoro psaa OT YMCNa rajoMAHbIX aToMOB U UX
xapakTepa. TopMo3silLee e BIUSHUE CHOTBOPHBIX MUPHOTO
pspa Ha rasoobMeH BO3pacTaeT C MOSBNEHWEM B UX CTPYK-
Type ranouaos. [lpoBefeHHbIE OMbIThI BbISIBUIM U MHOTUE
Opyrue 3akoHoMepHocTU. B «OcHoBax dapmakonorum»
H.M. KpaBkoB nucan: «[lanbHeiiwas paspabotka 3Toro Bo-
npoca UMeeT OrPOMHOE Hay4HOE W NpaKTUYECKOe 3HaYeHue,
TaK Kak CO BpeMeHeM AAacT BO3MOXHOCTb MpefaBUAETb Ha
OCHOBaHUM XMMUYECKOTo CTPOEHMS BELLECTBA ero AeicTBue
Ha OpraHu3Mm».

B TeueHmne noyt Bceit HayyHom pestenbHocTi H.IN. Kpas-
KOB 04YeHb MHTEpecoBancs NpobieMoii peakuum XuBoi npo-
TonnasMbl Ha Aabl. B 3ToM HanpaeneHuu BbinM NpoaenaHbl
MHOrOYUCNEHHbIE UCCNENOBaHUA Ha MPOCTEMLUMX U Ha U30-
NIMPOBaHHbIX OpraHax TenjoKPOBHBIX JXUBOTHBIX U BbIABNIEHA
HeoOblYHas YyBCTBUTENILHOCTL NPOTOMJIa3Mbl K MUHUMab-
HbIM pa3BefEeHUsIM COMei TSKEMbIX METasIoB U «HACTOAM»
UNCTBIX METannoB.

BaxHoe TeopeTuyecKme 1 NPaKTUYECKOE 3HAYeHUe UMe-
toT nonyyeHHble H.M. KpaBKOBbIM JaHHbIE O CHUKEHWUW YyB-
CTBUTENIBHOCTM KJIETOK K A4y (hapMaKonornyeckoMy areHTy)
MOA BAMUSIHWEM NpeSBapUTENLHOMO BO3AEHCTBUS Apyroro Afa
(areHTa) nnu 6onbLuoii fo3bI TOro e fAa (arenTa). Mo3gHee
3TW JaHHble BblM NoaTBepIKAEHbI 3apybeXHbIMU aBTopa-
mu (M.M. Dale v pp.), a cam deHoMeH nony4mn HasBaHue
[eceHcMTU3aLmm.
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H.M. KpaBkoB ogHUM 13 nepBbIX B Poccumn Havan usyyatb
AeHCTBME 0B XWUBOTHOTO MPOMCXOXAEHUSA. B yacTHocTy,
OH MOKa3al, YTo AL, CEKPEeTa KOKHBIX Xene3 #ab oKasbiBaeT
CXO[HOE C AMIMTOKCMHOM [JeWCTBMe Ha ceppue v obnagaet
MeCTHOAHECTE3NPYIOLLMMM CBOWCTBaMM.

H.MN. KpaBkoBy npuHagnexut bonbluaa 3acnyra B obna-
CTW U3y4eHUs KOMBWUHMPOBAHHOIO JEWCTBUA NIEKapCTBEHHBIX
cpencTs wnm A808. OQHMM U3 BaXKHbIX AOCTUMEHWIA ero nabo-
paTopum Bbino 0bHapyKeHUe NOTEHLMPYIOLLLEro AEACTBUA CO-
YeTaHWi BELLECTB, BIMSAIOLLMX Ha OPraH13M OfJHOHANpPaB/IEHHO
(cMHepruaM), Ha NpUMepax CyLOPOXHbIX SA0B, aHTUNMPETH-
KOB, aHECTETUKOB M COELMHEHWUN C ApyruMu addeKTopamm.
Ynanock ycTaHoBUTb, YTO AEACTBUE Manoii [A03bl OAHOMO Be-
LecTBa MOXET ObITb BO MHOIO pa3 YCWUEHO NpW NpUcoenu-
HEHWM K HEMY HEaAKTUBHOW [03bl [PYroro, POLCTBEHHOMO Mo
3 deKTy. MHTepecHbIM oKasancs TakKe GeHOMEH aHTaroHu3-
Ma — ocnabnenns addeKTa ogHOro BeLLecTBa ApyruM, MeHee
aKTUBHBIM, HO CXOAHBIM MO GU3NONOTUYECKOMY LENCTBUIO.

H.MN. KpaBKoBa MOXHO cuuTaTb NPOBO3BECTHUKOM OTe-
YeCTBEHHOM MPOMBILLIEHHON ToKcuKonoruu. Ero pabora no
W3yYyeHUI0 [eNCTBUS HA OPraHM3M KaBKa3CKWUX DOeH3uHoB
bbina nepBoii B 3Toi 06nacTh. He MeHbLUee 3HayYeHWe UMeKT
pabotbl H.[. KpaBKoBa 1 ero y4eHWMKOB N0 MeAMKAMEHTO3-
HOW TOKCMKOMOrWK. Yie B nepBoM u3gaHum «OcHoB apma-
Konorum» (1904—1905) oH npuBOAUT MaTepuaibl MO OCTPbIM
M XPOHWYECKMM OTPABNEHNUAM Pa3UYHbIMU JIEKAPCTBEHHBIMM
BeLLecTBamu. o Mepe BbIxoAa B CBET HOBbIX U3AaHMIA (BCe-
ro 14, nocnegHee — B 1936 1., yepe3 12 net nocne cMepT
aBTopa) H.M. KpaBKoB yBennumnBan KonmM4ecTBo 3TuX Matepi-
anoB M pacLuMpsan pasjen Tepanuu OTpaB/IEHUN.

H.M. KpaBKoBy nNpuHagnexutT MWUpOBOM MpUOPUTET
B U3y4eHuM AeiicTBUSA (papMaKoNor1iecknx CpeacTs Ha raso-
06meH. U3 KpynHbIx npobnem obLiebronornyeckoro 3Have-
HWS, KOTOpbIE NMPUBNEK/N €r0 BHUMaHWE B NOCIeAHWE rogbl
JU3HW, HAZ0 YNOMSHYTb 0 BUONOrMYECKOM [ECTBUM PEHT-
reHOBCKUX Jlyueid. 3To bbinu nepBble uccnepoBaxms B Poccuy,
11 OHM MOCNYKWIM CTUMYIIOM K LUMPOKOM NOCTaHOBKe npobe-
Mbl, KOTOpas BNOCNEACTBUM 0XBATWUNA U3ydeHue buonorude-
CKUX 3P DEKTOB U ApYrUX BUOOB SYYMCTON IHEPIUU.

H.M. KpaBkoB, bymyuu 3ameuaTeslbHblM TEOPETMKOM,
HAKOTAA He YYMAaNcs NPaKTUKM, NOHMMAn 3HayeHue
B3aMMONPOHWKHOBEHWSA TEOPUM W NMPAKTUKK; NO Ero CoBaM,
uto «(apMaKosor, He CYUTasCb C AaHHBIMU KIIMHUKM, pU-
cKoBan 6bl BbITb 0HOCTOPOHHUMY. [0BOPA 0 hapMaKonoruu,
OH YKas3blBaJ, YTO «3TOT NPeLMET B peLLEHUW BOMPOCOB 0 Jeii-
CTBWM NEKApCTB He MOXET U He ACMKEH OrpaHU4MBaThCS
TOJBKO 3KCMIEPUMEHTAMU Haf, XMBOTHBIMM, @ JOMKEH UMETb
B BULY M HabnoneHus Hap, 60/1bHbIM OpraHU3MoM YemoBEKay.
MoxHo ckasarb, uto H.M1. KpaBkoB npeggocxutun nosenexne
W pa3BUTME KIMHMYECKOW hapMaKonoruu.

TakuM obpasom, H.M. Kpaskos 6bin HoBaTopoM B hapMa-
KONOruuM, CO3AaTeNeM B Hell HOBbIX Hay4HbIX HampaBneHui,
WMeloLWMX OrpoMHoe obLiebronornyeckoe U MeguLMHCKOE
3HayeHue. Bce OHM 0cTaBUAM HacTONbKO MYbOKMIA cnep, B Ha-
YKe, 4T He YTpaTUNW CBOEH LIeHHOCTU M HbIHE.

Tom 14, Ne 2, 2023

[crxohapMaKonora v BYoMorMYecKas HapKonors

H.M. KpaBkoB 6bin bnectawmM negaroroM. Ero nekumm
HOCW/IM CTPOIO Hay4HbIN XapaKTep, OTINYaNMCh AOCTYMHOCTbH
W npocToTom M3noxeHns npeameta. OH ¢ nioboBbio oTHOCKIICS
K CBOMM NpenofjaBaTeibCKuM 00513aHHOCTAM, TLUaTeNbHO ro-
TOBWICA K KaXKA0W NEKLMM 1, KaK CBULETENbCTBYIOT €ro yue-
HWKW, Jaxe Ha 25-M rogy npodeccypbl BONHOBANCA nepes,
NeKLUMeN efBa JIN He MeHbLLE, YeM B MepBblid rofl. AKafieMuK
Axkapemun MegmumHckux Hayk (AMH) CCCP C.B. Annukos
BCMOMUHAnN Brocneactemm: «Jlekumn KpaekoBa bbinu borato
OCHaLLleHbl AeMoHCTpaumei onbitoB. lpodeccop Tpebosan,
yTobbl Nepen KaXaon Nekuueid (@ ux BbINo ABe B Heaento)
NpoBOAWNach peneTuuus NPeAcTosBLUMX [LeMOHCTpaLMid.
Ha kadenpe umenach cneunanbHas TeTpagb, F4e acCUCTEHT
noapobHo onucbiBan MeTOAUKY LEMOHCTPUPYEMbIX OMbITOB
W MonyyeHHble pe3ynbTarbl. TeTpafib XpaHWach y acCUCTEHTA,
BE/LyLLIero NeKLMOHHBIE OMbIThl, U OH He UMeN NpaBa LaBaTb
ee KoMy-nnbo ons o3HaKoMneHus» [6].

Mo ceupetenbctBy npodeccopa AWM. KysHeuosa,
«3K3aMeHbl No dapmakonorum Kpaskos npuHuMan 6e3 Bes-
KO TOPIKECTBEHHOCTH... CTapacA BbIACHUTL He TONIbKO 3Ha-
HuMS, HO W obLuee pa3suTMe 3K3ameHytowuxcs. CBoeobpasue
3K3aMeHa 3aKJ1Yanoch JIULWb B TOM, 4To BHayane Hukonaii
MaenoBuu ybexpanca B ycBoeHUM BpayebHOM peLenTypei...
Jnwb nocne yaoBNETBOPUTENBHOMO HaMWUCaHWSA CyLLaTeNneM
OJHOr0-ABYX PEeLenToB OH MPUCTYNan K NpOBEpPKE 3HaHMS
tapmaKonorum».

B npencraenenun npodeccopos BMA Ha npucBoeHue
H.M. KpaBkoBy noueTHoro 3BaHua akagemuka (1914) 6eino
CKasaHo: «PaccMOTPeHHbIN pAJ, Hay4HbIX MCCNeNoBaHMiA
npeacTaenser coboi HacToNbKO 06LUMPHBIN M Pa3HOCTOPOH-
HWN MaTepuan U UMeeT TaKoe BbIAAlLLEecs 3HaueHue AN
Pa3BUTUA IKCNIEPUMEHTANTBHON 61ONOMMU U MEANLIMHCKOM Ha-
YKM, YTO B HacTosLLiee BPeMS SBNAETCA eLLe 3aTPYAHUTENbHBIM
CNpaBeA/MBO OLEHUTb BCHO BaXHOCTb [eATENbHOCTH 3KCMe-
PUMEHTaNbHOM LWKONbI, co3aaHHon npod. H.M. KpaBkoBbiM.
30ecb TanaHTMBOCTb 3aMbICNa, NYTei UCCNeA0BaHUS, COX-
HOCTb M TPYAHOCTb Hay4HbIX NPobneM BClody CHacTMBO coYe-
TalTCA C OFPOMHOI TPYAOCMOCOBHOCTbI0 M HACTOMYMBOCTbI0
YUUTENS U YYEHUKOB W C YAUBMTENBHBIM UCKYCCTBOM B MpU-
MEHEHMM CaMbIX TOYHBIX M YCOBEPLUEHCTBOBAHHBIX METOA0B
uccnepoBaHusa. OcobeHHo obpallaeT Ha cebs BHUMaHKe To
06CTOATENLCTBO, UTO BCE pasfiuyHble paboTbl Aaneko Bbl-
XOOAT 33 MPefenbl Y3KUX, CNeLmanbHbIX U CyYalHbIX UC-
CnefoBaHWM, @ NOAXOAAT K Pa3peLLeHMio HayyHbIX BONpOCOB
C LUIMPOKOM BroNorMyecKoit Toukm 3peHus. Bot nouemy npod.
KpaBKoBbIM 1 ero yyeHnKamm brecTsLe paspeLueHbl CToNb
MHOTVEe BaXKHble Hay4Hble BOMPOCHI».

Benuko HayuHoe Hacnegme H.IN. Kpaskoga. Ero nepy npu-
HapnexuT 47 KanuTanbHbIX paboT, a YYeHWKU W COTPYLHHU-
KW BbIMOAHWAKM M onybankoBanu oKkono 200 uccnenoBaHuid.
WHTepecHo oTMeTUTb, YTo abcontoTHoe HONbLUMHCTBO pabot
H.MN. Kpaekos onybnukoBan eanHonuuHo, 6e3 coaBTopoB.
3710 He 03HayaeT, YTo OH MPUCBOMI M MCMOSb30Baa Mare-
puanbl CBOMX YYEHUKOB, HaMpOTUB, OH BCAYECKU CTUMYNU-
poBan ux NybnuKauuu, HO OTAENbHO, YTOBbI M3HAYaNbHO
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dopMupoBaTh cobCTBEHHOE HayyHoe nuuo. [lpu 3ToM B ny-
BrMKaumax ero y4eHMKOB BCerfa yKasblBanocb, YTo pabota
BbINosiHeHa B nabopatopum H.M. KpaBkoBa, TeM caMbIM co-
XpaHanacb ¥ NOAJEpHVBanNach HeBUAWUMAS CBA3b MEXAY
npodeccopoM U yueHuKamu. [loaTomy BnonHe cnpaBesiMBo
yreepxaeHue C.B. AuuukoBa o ToM, uto «H.M1. KpaBkoBy B oT-
€YECTBEHHOW ()apMaKoNorUv NPUHASEKUT TaKas e pofib,
Kak u W.IN. MaBnosy B du3mnonorumy.

H.M. KpaBKoB co3pan KpynHyw HayyHyl LwKonmy dap-
MaKOJIoroB, M3 KOTOPOM BLILM KPYMHEWLMe crewumany-
cTbl-papmakonorn akagemmku AMH CCCP C.B. AHuukos
u B.B. 3akycos, uneH-KoppecnoHaeHT AMH CCCP M.M. Hu-
KOnaeB, PYKOBOLMBLUME Kadefpamu, HayyHo-WUccneaoBa-
TeNbCKUMU yupeXaeHuamMmn U otgenamu. CamoctosTenbHble
Kadeapbl 3aHAM u fpyrue yvenuku (M.W. [pameHuukuia,
B.W. bepesuH, IJ1. LLikaBepa, b.C. CentiopuH, A.U. KysHewoB).
H.M. KpaBkoB cyMen nepepaTb CBOWUM YYeHUKaM KauecTsa,
KOTOpblE XapaKTepu30Basu ero LUKONY: COBCTBEHHbIN CTUb
pabotbl, nocnegosatenbHoe cobniofeHne onpeneneHHoro
MeTofa MCCriefioBaHMs B pa3paboTke pasnuuHbIX BOMPOCOB,
UCKIIOUMTENBHYH TLLATENbHOCT B UCCNIE[0BAHUM, BbICOKUIA
YpoBeHb NpenofaBaHus AUCUMNUHBL. OH Obln TanaHTAMBLIM
neparoroM. Ewle pa3 HanomHio, 4To ero bnecTawmiA y4ebHUK
«0cHoBbl papMaKonorum» BblgepxKan 14 uspaHui u ciyxun
[NaBHbIM PYKOBOAALLMM M3[aHMEM Mo apMaKonorum ans
MeuKoB 1 61osoroB MHOMMX NoKoneHuid. bonee Toro, oH cTan
0CHOBOM 181 BCEX 0MybaMKoBaHHbIX BrocneacTammn B Poccun
y4ebHMKOB papMaKosorum.

H.M. KpaBKoB 0AHUM M3 NMepBbIX OTEYECTBEHHBIX YYEHbIX
B 1926 . HarpaxpaeH npemuen uM. B.W. JleHuHa, BbicLuei
Harpagon CCCP B obnact HayKuM W TEXHWKM, MOCMEPTHO
(eLMHCTBEHHBIN Cyyaii HarpaXaeHus NpeMuei NoCMepTHO).
Tak 6binn oTMeueHb! Bbigatowmecs 3acnyru H.M. Kpaekosa
nepen, Mosnonon CoBeTcKoii pecrybamKoi.

B Hawwen cTpaHe yupexpeHbl NpemMus U Mefanb UMEeHH
H.MN. KpaBkoBa, npucyxaaeMble 3a 60NbLLON BKNaA B pas-
BuTMe (apMakonoruu. Mepanb ¢ noptpetoM H.M. KpaBkoBa
n nognucblo «H.I. KpaBKOB — OCHOBOMONOMKHMK OTeyYe-
CTBEHHOI (hapMaKonorum» m3obpaxeHa Ha 0bnOXKe Kyp-
Hana «3JKcnepuMeHTanbHas W KIMHUYeckas dapMaKonorus»
(0o 1992 r. — «®apMaKonormsa 1 TOKCUKONOrMs»), OCHOBHOTO
0TEYeCTBEHHOrO U3AaHusa no ¢apmakonoruu. lNepuoauye-
CKu mpoBopATcs KpaBKOBCKME Hay4Hble YTEHWUS W NEKLUH,
C KOTOpbIMM BbICTYNaloT Bedyluue apMaKonoru CTpaHbi.
B 2015 r. B o3HaMeHoBaHWe 150-neTus co AHA POXAEHUS
H.M. KpaskoBa BbinywieHa namsaTHas Mepanb «150 net
H.MN. KpaBKoBy — OCHOBOMONOMHMKY 0Te4YECTBEHHON (ap-
MaKoNorUu», KOTOpOW ObINKM HarpaxAeHbl BblAaloOLLMECS
poccumrckuid hapmakonoru ot uMeHn CaHkT-IleTepbyprckoro
tapMakonornyeckoro obwiectsa M YdyeHoro coseta BMA
uMm. C.M. Kupoea MunuctepctBa obopoHbl Poccuiickont ®e-
Aepauuu.

Mocne cMeptn H.M. KpaBkoBa Kadeapy dhapMakonorum
¢ 1924 r. Bosrnasun Cepreit BuktopoBud Anuukos (1892-
1981), ¢ MMeHeM KoToporo cBsi3aHa Liefias 3noxa B CTaHOB-
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Puc. 3. Aunukos Cepreit Buktoposuy
(Bosrnaenan kadeapy B 1924-1937 rr.)

Fig. 3. Sergey Viktorovich Anichkov,
department head from 1924 to 1937

NeHUN U pasBUTUM OTeYecTBEHHOW dapMakonorum (puc. 3).
C.B. Annukos pogunca 20 centabpa 1892r. B CaHkr-
MeTepbypre B ABOPAHCKON CEMbE. Yuuncs B peanbHOM yuu-
nuwwe. Havan obyuenne Megmumnte B 1909 . 8 BMA. B 1912 .
NPUCTYNKA K HayyHoii pabote B nabopatopun W.M1. MNasnosa,
0fHaKo BcKope Bbli UCKIIOYEH U3 akaeMuu B CBSAI3M C ape-
CTOM 3a y4yacTue B PeBOJIIOLMOHHOM ABWXeHuU. B aHBape
1913 r. BepHynca u3 ccoinky B KaszaHb 1 npogomkmn 0byyeHue
Ha MeauumHckoM dakynbTeTe 0pbeBCKOro yHUBepcuTeTa.
B 1914 . nepeBenca Ha 4-i Kypc KasaHckoro yHuBepcute-
Ta, HO B CEHTADPE TOro e roja BCTYnuA B NepeaoBoii oTpaL
KpacHoro Kpecrta 1 cnyxun noMoLLHUKOM Bpaya Ha 3anag-
HOM QpoHTe. 3aTeM nepeLLen B CTPOEBbIE 0ULIEPHI U 3aKOH-
4un BOWHY LuTabc-KanuTaHoOM rBapAencKoro ViamainoscKoro
nosnka. 3a ydactue B llepBoi MMUPOBOW BOWMHE HarpaXaeH
l[eoprueBckummn Meganamm Il n IV cteneHen u opaeHoM Cea-
Toro Bnagumupa IV ctenenm ¢ mevamun. B 1918 r. 3aBeplumn
MeIULMHCKoe 0bpa3oBaHue B [1eTpOrpafcKoM HEHCKOM Me-
AMUMHCKOM uHcTuTyTe. B 1919 . HasHayeH Mnagwwum npe-
noaasateneM Kadeapsl dapmakonorun BMA. B 1922 . nog
pykosoacTteoM H.M. KpaBKoBa 3almMTun HOKTOPCKYH Auc-
cepraumio Ha TeMy «0 AesiTenbHOCTW COCYAOB M30/IMPOBaH-
HbIX NanbLEeB 340p0BbIX U 60MbHLIX toaei». B 1922 r. nepe-
wen Ha kadenpy dapmaronorum leTporpafcKoro eHCKoro
MeAVLMHCKOro MHCTUTYTa K npodeccopy A.A. JluxayeBy Ha
JOMKHOCTb Npenogasatens. B 1923 r. 6bin yTBepxaeH B 3Ba-
HWW [OLEHTA.

Mocne cMeptn H.M. KpaBkoBa C.B. AHMYKOB N0 KOHKYp-
cy Bosmasun Kadeapy dapmakonoruu BMA. 3aHumas a3ty
Kadenpy B TedeHue 13 neT, pasBepHyN LUMPOKYH Hay4yHO-
negaroruyeckylo aeatenbHoct. B 1925 . 6bin HanpaBneH
B KOMaHAMPOBKY 3a rpaHuLy W MoceTun u3BecTHble Gap-
MaKo/oryeckve u usnonornyeckue labopatopum MHOruxX
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yHuBepcuteToB [epMaHuu, fonnaHamm, AHmnmM, BCTpeyancs
Cc BeaylmmMn dapmakonoramu u ¢usmonoramu — P. Mar-
HycoM, [ [Hdeiinom, M. TpenaeneHbyprom. B 1937 r. 6bin
apecToBaH U MPUroBOPEH MO MeyvasnibHO 3HaMeHWToM CT. 58
n. 10 4. 1T kK 10 rogam 3aKKO4eHUs, BO BpEMS KOTOPOro 3a-
HWMarncs CekpeTHbIMU pa3paboTkamu B 06nacTu BOEHHOIA
TOKCUKONOTWM U XUMUYeCKoro opyxus. Mocne ocBoboxae-
Hua B 1944 1. KopoTKoe BpeMs paboTan BpayOM BOWHCKOI
4acTW M HayyHbIM CcOTpyAHMKOM HapkoMsppaBa B Mockse.
B 1945 r. BosBpatunca B JleHuHrpag v Bo3rnaBun Kadenpy
(apmaronorum 2-ro JIeHUHrpaacKoro MeEAULIMHCKOTO MHCTU-
TyTa. B 1948 r. Boccoszpan otaen dapmakonorum UHcTuTyTa
3KCNEpPUMEHTaNbHOM MeMLMHbI, KOTOPbIM pYKOBOAMA A0 No-
cnepHux aHen xm3Hu. C 1948 no 1950 r. no coBmMecTUTENbCTBY
3aBefoBan Kadenpon hapMakonorum 2-ro JIeHUHrpaacKoro
MEAMLIMHCKOTO MHCTUTYTA.

B 1946 . C.B. AHnuKoB bbIn M3bpaH YneHOM-KOppPEeCNoH-
neHToM, a B 1950 . — pevicTBuTesbHbIM YieHoM AMH CCCP.
B 1961 r. oH 6bIn HarpaxaeH opaeHoM JleHuHa. B ToM xe
rogy cran npefcefatefieM co3faHHOMo B JIeHWHrpage Hayd-
Horo obectea apMakonoros. B 1967 r. eMy Obino npucsoe-
Ho 3BaHue [eposa Counanuctuyeckoro Tpyaa.

C.B. AHnuKoB 6bl1 HENPEMEHHBIM YYaCTHUKOM, a B paae
C/y4aeB M OPraHU3aTopoM DONBLUMHCTBA 3HAUMTENbHBIX (ap-
MaKonornyeckux GopyMoB B HaLLIEN CTpaHe U 3a pybexoM.
OH [oXKWN [0 BCEMMPHOrO MPWU3HaHMA, CTaB BULE-Npesu-
AEHTOM, a 3aTeM MoYeTHbIM Npe3naeHToM MexayHapogHoro
01033 (hapMaKoJIoroB, 4IeHOM-KOppecnoH4eHToM [epMaH-
CKOro apMaKomormyeckoro obLLecTsa, NoYeTHIM JOKTOPOM
npaxckoro Kapnosa ynuBepcuteta, PocToKcKoro yHuBepcu-
TeTa U YHuBepcuTeTa XeNbCUHKM, MOYETHBIM YJIEHOM-KOp-
pecnoHAeHToM MeauUMHCKOW akageMum B PuMe, NOYeTHBIM
uneHoM UranbaHckoro 1 BeHrepckoro obLects dapMakono-
ros, YexocnosaLKoro HayyHoro obLectsa uMeHu lypKuHbe.
Ymep 10 nions 1981 r. B Jlenunrpage.

MHoroobpasue nHtepecos C.B. AHM4KoBa B Hayke, onpe-
LEeNVBLUEE HANPaBNeHWs LEeATENbHOCTU CO3LAHHON UM LLKO-
Jbl, UCXOAMT U3 UX UcToKoB. NaenHbiM oTuoM C.B. AHnukoBa
6bin W.M. MaBno., y4eHne KOTOPOro OH BNMTan elle B paH-
HIoK nopy pabotbl B ero nabopatopuu B 1912 1. lo KoHua
CBOWX [HEeli OH OCTaBajCA BEepHbIM WAEe MaBOBCKOO
HepBM3Ma, 0XBaTbIBAILLEr0 BCE MpOLECChl HEPBHOW pe-
rynsaumu GyHKUMA 340poBoro M 6ombHOro opraHuama [16].
Ero TBopyecKas gesTenbHOCTb OKa3anack BO MHOMOM CBfi3aHa
C HerpodapMaKonoruei, TeCHO CONpUKacaloLLEelics C NaBnoB-
CKOM (u3nonorueit.

MowwHoe BnusiHve wkonbl .M. MaBnoBa HUCKONBKO He
yMeHbLuaeT 3HadeHue wkonbl H.M. KpaekoBa ans ¢opmm-
poBaHua HaydHoi Metogonoruu C.B. AHuukoBa. UsyueHue
[eNCTBMA NEKApCTB Ha OpraHvM3M JMBOTHBIX, Y KOTOPbIX
MOXHO 6b110 Obl BbI3BaTh LiENbIA CUMNTOMOKOMIJIEKC TOM
WM uHon bonesuu, HabniogaeMbli Ha YenoBeKe, — TaKoB
6bin naean dapmakonoruyeckoro akcnepumenta H.M. Kpas-
KOBa. 3T0T MeTOAWYECKWA MOAXOA €ro yyuTens no3.o-
nan C.B. AHWYKOBY HaiiTK BepHble MyTW peanu3aunn maen
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HEpBM3Ma U PELUNTb KOHKPETHble (hapMaKoorMyeckue 3a-
paun. C.B. AHWUKOB LieHW CBOEro yuuTens 1 ctan [oCToi-
HbIM €ro MPeeMHUKOM, MPOAOIIKAA TanaHTIMBO pa3BMBaTb
ero ugew.

bonbluyto ponb B cTaHoBneHun C.B. AHuukoBa cbirpan
npodeccop Anekceit AnekceeBnd Jlnxaues (1866—1942), Ha
Kadenpe tapmakonoruu Kotoporo oH pabotan B [letpo-
rPafiCKOM JKEHCKOM MeLULMHCKOM MHCTUTyTe. A.A. Jluxaues,
Kak u H.[1. KpaBKkoB, 6bin npeactaButeneM Kadeapbl obLuei
U 3KcmepuMeHTanbHoii natonorun BMA, 7. e. wkonsl B.B. MNa-
wytuHa. Ecu H.MN. KpaBkoBy B 3kcnepuMeHTanbHoi pabote
Bbin brmke aHanuTMueckui nopxog, 10 AA. Jiuxaues 6onb-
LIOe 3HAYeHWe MPMAABaN U3yYeHUH0 PeaKLuW Lenoro opra-
HW3Ma U ero CUCTEM Ha XMMUYECKWe Bo3gelcTeus. Ho bonbLue
Bcero C.B. AHMYKOB LieHUN B yuuTene OyLIeBHble KauyecTBa,
«yMeHWe co3[1aBaTb CPEAM CBOMX COTPYAHUKOB U TOBApULLLEl
aTMocdepy UCKPeHHel ApyObl U TBOPYECKOO IHTY3Ma3May.
OH cumtan A.A. JluxaueBa CBOUM [LyXOBHbIM OTLIOM.

HecoMHeHHO, BaXKHYH posib B JKU3HU U HAy4HOM TBOpYe-
crBe C.B. AHnukoBa cbirpano obLueHue ¢ KpynHenwmmmn ¢u-
3uonoramm u hapmakonoramu 3anagHoi Esponsi: 1. TpeHge-
neHbyproM (apyby ¢ HuM C.B. AHM4KOB NpoHec Yepes BClo
#u3Hb), . JeinoM, P. Marnycom.

B pemakuMoHHoW cTaTbe XypHana «®MapMakonorus
n Tokcukonorma» N2 5 3a 1972 r., noceAweHHon 80-netuio
C.B. AHMuKoBa, 0 MHOroneTHe Hay4yHON LEeATENIbHOCTM yye-
HOr0 CKa3aHo, YTO OHa ABNSETCS «KaK bbl OrPOMHBIM MOCTOM,
CBA3LIBAOLLMM CaMU MCTOKM PYCCKOM 3KCMepUMEHTasNbHOM
(apMaKonorm C CerofHALIHAM PasBUTUEM 3TOM HayKW.
Monyyne «NpOMETEEB OMOHb» M3 PYK CBOMX YuWUTeneil
W.M. Maenosa u H.Il. KpaBkoBa, oH nepefan ero TpeM no-
KONEHWAM Hawmx GapMaKonoroB... Benuk v TpyzeH 6bin nyTh
YYEHOTO; MO HEMY, KaK M0 KHUIe, MOXHO MPOYecTb BCH UCTO-
pUt0 COBETCKOW GapMaKonorum.

OTKpbITME PerynaToOpHOro 3HayeHus pednekcoB C Ka-
POTULHBIX XEMOPELLENTOPOB CTano NepBbIM 3TanoM B WUCTO-
pun ctaHoBnenus wronbl C.B. AnnukoBsa [6, 17]. daHHas
npobnema BosHuKna ewe B 1920-e rr.,, korga C.B. AHnukoB
MPUCTYNUIT K U3Y4eHUIo pedneKTOpHbIX MEXaHU3MOB [eW-
CTBMS Ha [blXaHWEe COEAMHEHMI TPyNMbl HUKOTUHA (pUC. 4).
BnocnepcTeum oH BcnoMuHan: «M3yyenue pednekca ¢ kapo-
TULHbIX KITyDOUKOB, YBNEKLLEE MeHS, Obio He TONbKO pa3Bu-
TneM pabort lerMaHca, Ho 1 ocyLecTBneHneM uaen Nasnosa.
WBaH MetpoBuy ewe B 80-x rogax mpolusoro Beka nucan,
4TO B TKaHAX OpPraHM3Ma [LO/KHbI CyLLLeCTBOBATb PELenTopbl,
obragatoLLme XMMUYECKO YyBCTBUTENBHOCTBIO... TakMK pe-
LenTopaMM OKasanucb peLentopbl KapoTURHBIX KITyBOuKoB.
JanbHeliwasn Mos HayyHas paboTa nowuna no NyTu, yKasaH-
HOMy MHe [1aBnoBbIM, KOTOPbIN CKa3an MHe: ,[lyMait Bceraa
06 yyactuu pednekcos». B 1935 r. C.B. AHNYKOB BbICTYNMA
Ha XV MexpayHapoaHoM KoHrpecce ¢u3uonoros B JleHUHrpa-
e C [oKnaaoM «PedneKcbl Ha AblxaHWe, BO3HWKaKOLLME Mpu
LMPKYNALMK SA0B No cocyfaMy». DapMaKonoruo KapotuaHbIX
KNyBOUKOB M3y4anu B fanbHeMlleM W Ha Kadeape dapMa-
Konoruv 2-ro JIeHWHrpagcKoro MeAULMHCKOM0 MHCTUTYTA,
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u B otaene dapMakonorun MHCTUTYTa 3KCmepUMeHTaNbHOM
Meamnumuhel AMH CCCP.

MepBbIM HamnpaBneHWEM peLieHUs AaHHOW MpobneMbl
BbiNo cUcTeMaTUYECKOE M3YYEeHME BAMSHUSA Ha KapOTUAHbIE
XeMOpeLenTopbl Pa3nuyHbIX (GapMaKoNorMyeckux U TOK-
CMYECKUX areHTOB — LMAHUAOB, aLETWUIXONIMHE, FEKCOHMS
W LpYruX raHrnmMobnoKaTopoBs, Kypape, HUKOTMHA, N0BenuHa,
aTponuHa, HapKoTU3MpyrLWMX cpencts U ap. (bonee 50 co-
e[VHEHWI). 3T0 NO3BONWIO MPEANONOXMUTb Hanuune ABYX
TMNOB PEAKTUBHBLIX CUCTEM: LIMTOXPOMOKCMAA3HYK, pearu-
PYIOLLYK0 Ha TMMOKCEMMWIO, W HUKOTUHUYYBCTBUTENBHYIO, OT-
BEYAIOLWY Ha W3MEHEHUS XMMMYECKOTo COCTaBa KPOBMU.
[lanbHeiwmne nccnenoBaHus ObinK HanpaBneHbl HA BbiABE-
HWe MeXaHM3Ma XMMMUYECKOIN YyBCTBUTENIBHOCTU KapOTUAHbIX
Knybo4KoB K rMnoKcuu. M HakoHel, Ha TpeTbeM 3Tane pe-
LeHns npobnembl bbina chopMynMpoBaHa KOHLENLMS 0 TOM,
uTo pedneKchl C KApOTUAHBIX XEMOPELLENTOPOB, Bbi3BaHHbIE
TMNOKCEMUEN, HaNpaBfeHbl Ha KOMMeEHCcaLUMo oTpuLaTenb-
HOro 3HepreTuyeckoro 6anaHca. losBuAKCh TaKKe JaHHbIe
0 LUMPOKOM CMEKTPe pedIeKTOPHBIX BAMSHWIA C KapOTUAHOIO
Knyboyka (Bo3pacTaHue cofepKaHUs IpUTPOLIUTOB B KPOBM,
pa3BUTME TUNEPITIMKEMUM, YBENMYEHWUE CEKPELIM MTIOKOKOp-
TUKOMAOB, NOBbILLEHWE 3DDEKTUBHOCTU BHELLHETO AbIXaHus),
KOTOpble UMEKT KOMMeHcaTopHoe 3HaueHue. OHo He orpa-
HW4MBaETCA NOAJEPIKaHUEM MOCTOSHHOIO YPOBHS KUCNOpO-
Aa B KPOBM U TKaHW, a 3aK/TI0YaeTCs TakxkKe B NogepiKaHum
B TKaHAX OpraHM3Ma HopMarbHOro 3HepreTUdeckoro banaHca.
MonyyeHHble pe3ynbTaTbl bbiM onybnUKoBaHbI (COBMECTHO
¢ M.J1. beneHbkum) B MoHorpadmm «PapMakonorus xuMmo-
PeLenTopoB KapoTUaHOro Knyboukax» (1962) [17]. OcHoBHble
MOJIOXEHNS! JAHHOW KOHLEMLMM COXPaHUIM CBOE 3HAaYeHue
[0 HaCTOALMX SHEN.

(MapMaKonorus MOTOPHO-CEKPETOPHOW BYHKLUMW Kenya-
Ka Takxke bbina npegMetoM mccneposanui C.B. AHnukosa
€O cTyAeHYecKux NeT. llof ero pyKoBOACTBOM bblnn U3yyeHbl
MEXaHU3Mbl JKEeNYA0YHOW MepUCTaNbTUKK, CUMMATUYECKUe
1 MapacUMNaTUYeCKUe BIUSIHUS Ha Hee; LieHTpasbHble Mexa-
HW3Mbl NIEPUCANYECKON LEATENBHOCTM KEeNYyAKa; ropMoHanb-
Has perynaums CekpetopHoi GyHKUMKW; nyTU dapMakonoru-
YECKOro BO3[ENCTBUA Ha QYHKLMM KENYL0UYHO-KULLEYHOTO
TpaKTa.

CnepylowmM HanpaBneHWeM, MONYYMBLUMM Pa3BUTUE
B paborax C.B. AHM4KOBa U ero coTpyaHMKOB, cTana (apMa-
KONorus cepeyHo-CcocyamcToi cucteMmbl. Msyuexue geiicteus
COCYAMCTBIX areHTOB Ha M30JIMPOBaHHbIX OpPraHax YesioBeKa,
BMAHUA PapMaKoNorMyeckux NpenaparoB U ALOB Ha Bere-
TaTUBHbIE FraHITIMM CepALa U paccTPoICTBa CepLeYHOro pUTMa
CbIrpano BaXKHYK pofib B UCCNELOBaHUM NaToreHesa runep-
TOHMYECKOW BonesHn 1 cepaeyHbIX apuTMUMiA. B coBMecTHoi
pabote c 1. TpeHpeneHbyprom C.B. AHuukoBy yaanocb ao-
KasaTb MepcreKTMBHOCTb CepfeyHO-NeroyHoro npenapara
LS U3Y4eHUs BIUSIHUA CepeYHbIX MIMKO3MO0B Ha 3[0p0OBoe
1 ocnabnenHoe cepALe. bbino TBepHo ycTaHOBEHO HOpMa-
nu3yloLLee BAMAHWE cTpodaHTUHA NpW CepLeYHOM HepocTa-
TOYHOCTH.

Vol 14 (2) 2023
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Puc. 4. C.B. AHnukoB c cotpyaHuKamu Kadeapsl. CuasT B nepeoM
pagy cnesa Hanpaso: M.[1. Hukonaes, C.B. AHuukos, B.B.3akycos-
crapwwi, otey B.B. 3akycoBa-mnapluero, byayliero akageMuka
AMH CCCP v nepsoro aupektopa HAM dapMaKonorum u xummotepa-
nvum AMH CCCP). ®oto 1926 .

Fig. 4. S.V. Anichkov with the staff of the department. Sitting in the
first row from left to right: M.P. Nikolaev, S.V. Anichkov, V.V. Za-
kusov, Sr., father of V.V. Zakusov, Jr., future academician of the
USSR Academy of Medical Sciences and the first director of the
Research Institute of Pharmacology of the USSR Academy of Medi-
cal Sciences; the photo was taken in 1926

B 1940-e rr., B NepuoA HACTYMNIEHMSA Ha TMMNEPTOHUYECKYIO
bonesHb, C.B. AHnukoB paboTan B Tpex HanpaBneHusx: no-
UCKa COCYAMCTBIX CNa3MOIUTUKOB; MU3Y4YEHUA CPELCTB, KOTO-
pble BAMAKOT Ha addepeHTHYD YacTb pedNeKTOpHOM ayru,
NOAAEPXKMBAIOLLEN COCYOMUCTBIN TOHYC; BBIICHEHWS Lieneco-
06pa3sHOCTM NPUMEHEHUS CPELCTB, OKa3biBaloLLMX TOPMO3HOE
peiicteue Ha UHC ons cHuxeHus apTepuanbHOro AaBneHus.
0pHUM 13 Hanbornee APKUX JOCTUXKEHMIA 3[eCb CTaNO OTKPbI-
TMe CNa3MonuTUKa Avbasona, KOTopbl 40 HacTosLLero Bpe-
MEHU WUCMOMb3YeTCA B MPAKTUYECKON MeauumHe bnaropaps
COYETaHWI COCYAOPACLUMPAIOLLEr0 AEACTBUS C aKTUBaLMeW
aflanTaLMOoHHbIX CriocobHOCTel opraHu3Ma, 0becneumBatoLLImMX
CrTaXkMBaHMe NpOosBEHUA runepToHMyYecKoi bonestu [18].

CrnepytoLumM 3TanoM cTano papMaKonorniecKoe msyde-
HWe nosiBMBLLENCA B KOHLe 1940-x IT. HOBOM rpynnbl Jiekap-
CTBEHHbIX CpeacTB — raHrmobnokartopos. C.B. AHuukoB
yKasan Ha BO3MOXHOCTb WCMONb30BaHUA raHrMobnokaro-
POB KaK AJ1s1 NeYeHWs rMMepToHMYEecKon bonesHu, Tak U Bo
BCEX Cyyasx, Korfa HeobXxoaMMo BpPeMEHHOE OTKIIOYEHUE
LLeHTPanbHbIX UMMYNbCOB, NEpesaBaeMbIX Yepes BereTaTme-
HYI0 HEpBHYI0 CUCTEMY, C Lienblo 0becrieyeHus NoKos onpe-
AeneHHbiM opraHaM. B 1953 r. C.B. AnnukoB cdopmynupoBan
OCHOBHbI€ MPUHLMMbI hapMaKoTepanum rnepToHnyecKomn bo-
Ne3HM, KOTOPble B OCHOBHOM CO3BY4HbI COBPEMEHHBIM Npea-
CTaBNIEHUAM.

B koHue 1950-x rr. C.B. AHMUKOB NpUCTYNUA K U3y4eHUI0
tapMakonorum Tpoduyecknx npoueccos [7-11]. OcHoBHas
unes Obina chopMynupoBaHa UM crepylomuM obpasom:
«B LlenoM oprann3sMe Tpoduyeckme NpoLLECChl HAXOAATCS MO
KOHTpO/IEM HEPBHOI cUCTeMb... HapyLueHre HepBHOIO ynpas-
neHns TpPoduKon BeReT K AUCTPodMM... JlorMyeckuM BbIBO-
[0M M3 3TOr0 NMOJNOXEHUS ABNSETCA BO3MOXHOCTb BO34EN-
CTBOBaTb Ha Hee BeLLECTBaMM, U3bMpaTenbHO BAMSIOLLMMU
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Puc. 5. C.B. Annukos c rpynnoii cnywiatenei B iabopatopum.
®oto 1935 1.

Fig. 5. S.V. Anichkov with a group of students in the laboratory;
photo was taken 1935

Ha HEpBHYID CUCTEMY, T. €. HEMPOTPOMHLIMK CPEACTBaMM».
WcKycHo npoBefeHHbI GapMaKoorMyeckuii aHam3 no3eo-
nun C.B. AHWYKOBY NPUIATU K NOTUYECKOMY 3aKITIOYEHMIO, YTO
Hapywatowwme TpodUKy UMMYNbChl NepepatoTcs Nno LeHTpo-
DeXHbIM CUMNATUYecKUM BONOKHaM. [lanbHeiiume paboThbl
MOKa3anu, 4To B OCHOBE afPEHEPr1YECKOro MexaHW3Ma Ha-
PYLLEHUS TPODUUECKUX NPOLIECCOB JIEXMT PE3KOE UCTOLLEHME
3anacoB HopafpeHanuHa BCNeACTBME MpefLIecTBYHOLLEro
ycuneHHoro Bbibpoca AaHHOro Meamatopa. B KoHeuHoM cue-
Te 3T0 M NPUBOJMT K PacCTPOMCTBAM TKaHEBOro MeTabonuama
U TPOPUYECKUM PacCTPOMCTBAM.

C.B. AHMuKoB Obin JOCTOWHBIM NpofoMXKaTenemM aena
csoero yuutens H.M. KpaBkoBa B obnactu dapmaxonorum
3HOOKPUHHON cucTeMbl. EMy ypanock co3patb coBpeMeHHoe
NpOrpeccuMBHOE HanpaBeHWe pa3BUTUA HapMaKOOrUYeCKuX
UCCNefoBaHWUiA B 3HLOKPUHONOTUM Ha OCHOBE OPUMMHANbHbIX
AaHHBIX 0 HEMPOXMMUYECKMX MeXaH13MaxX ropMOHaJIbHOM pe-
rynAuMmM pasnnuHblx GYHKUKMIA opraHu3mMa. B nepBbix paborax
OH W ero COTPYAHWUKM U3y4anu [eicTBue HUKOTUHA, aHecTe-
TUKOB JKMPHOIO pAfa M UX KOMBMHALMIA Ha U30NIMPOBaHHbII
HaanoyeyHuk. B 1970-x rr. eMy ynanocb chopMynupoBaTth
OCHOBHbIE NPUHLMMBI GapMaKoNor1yecKol KOPpeKUMn Ha-
PYLLEHUA FOPMOHANBHOIO CTaTyca M NPeLNoXUTb ANS KIK-
HWYECKOr0 MCNOJb30BaHUSA HEApPOTPOMNHbIE CPeLCTBa U3 pas-
NMYHBIX (apMaKonoruyeckux rpynn. Hambonblumii uHtepec
npeacTaBnseT npenapaT 3TMMWU30/, KOTOPbIA aKTUBUPYeT
runotanamo-runodusapHo-Haano4YeYHUKOBYIO CUCTEMY, MO-
BbILIAET YYBCTBUTENLHOCTb KOPbI HAfMOYeYHUKOB K aape-
HOKOPTUKOTPOMHOMY TOPMOHY, YMeHbLLUAeT aTpoduyeckue
M3MEHEHMS B KOPEe HaAN0YeYHUKOB NpPY JIEYEHUM TTIOKOKOp-
TUKOMIAMM.

WccnenoBanus, NpoBefeHHbIE B YKa3aHHbIX HANpaBneHu-
fIX, UIMeloT 0YeHb BonblLoe 3HaueHue A1 MHorux obnacteii
MeAMLMHBI, U BCe e Kntoyesoii npobnemoii ans C.B. Anuy-
KoBa bbina hapMaKonorms LeHTpanbHbIX XONMHEPrUYecKUX
cuHancoB. HaunHasa ¢ 1950-x rr., TpymHO HaiTth pabory,
BbIMOJIHEHHYKD MOJ, €ro PyKOBOACTBOM, B KOTOpOW B TOM
WM MHOM acneKkTe He u3yvanocb bbl BAMAHWE XONMHEpPry-
YECKMX CPEeLCTB, 0COOEHHO XOJIMHO/MTUKOB, HA Pa3nuyHble
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BereTaTMBHble GyHKLMM, @ TaKKe HeMPO3HAOKPUHHYIO cUCTe-
My 1 TpoduyecKkme npoLiecchl, He roBops yxe 0b nccnepoBa-
HWM MeXaHU3MOB BbICLLE/ HEPBHOW JesTenbHocTU. B 1946 .
oH coBMecTHO ¢ H.A. [pebeHkuHoM onybnukoBan paborty
«(DapMaKonornyecKas XxapaKTepucTMKa XONMHOpEeLenTopoB
LleHTpanbHOM HepBHOM cuCTeMbl». B Hel bbinu npepctas-
NeHbl [aHHbIe 0 [LeNeHUM 3TUX PELienTOpoB Ha MYCKapUH-
U HUKOTUHYYBCTBUTENBbHBIE [19]. B 1959 1. Ha XXI Mexay-
HapoAHOM KoHrpecce ¢apMakonoroB B byaHoc-Aipece
C.B. AHMuKOB BBLICTYNKN C [OKNAAOM U NPELIOXMN KNaccu-
(MKaLMo, COrNacHo KOTOPOM LEHTPasbHblE XONMHOIUTUKM
Aensrca Ha M-xonuHonuTUKY, obnapatoLume NpenMyLLEeCTBEH-
HO NPOTMBOAPEKOIMHOBOW aKTUBHOCTBIO, U H-XONMMHOMUTUKM
C NPEeMMYLLECTBEHHBIM MPOTUBOHUKOTUHOBBLIM [LENCTBUEM.
B manbHenwweMm bbina onpepeneHa nokanu3auus 00oux -
MoB XONWHOPELENTOPOB B PasfiMyHbIX CTPYKTypax MoO3ra,
U3yyeHa (apMaKomorus BbICLUMX BEreTaTUBHbIX LiEHTPOB,
uccnenoBaHbl usnonoruyeckne 3ddeKTbl, pasBuBaloLLU-
€ca Npy LEeNCTBUM MeAMATOPHBLIX CPEACTB Ha LiEHTPasbHble
XO/IMHOPELLeNTopbI, @ TakXkKe PyHKLUMOHaNbHas pofb OTAeNb-
HbIX CTPYKTYp M03ra B MexaHu3Max namstu. Bce ocHoBHbIe
3Tanbl paboTbl MOXHO NpeACTaBUTb KaK 3BOMIOLMIO MAel
¥ MeToA0B B M3YYEeHWM MeLUATOpHbIX CPEACTB, BEPLUMHON
KOTOpOi cTana MoHorpadms «W3bupatenbHoe AeicTeue
MeauaTopHblx cpencTs» (1974), yaoctoeHHas B 1976 . Jle-
HWHCKOW mpemuu (coBMecTHo ¢ akapemukom AMH CCCP
B.B. 3akycoBbiM). MIHTEpecHO 0TMETUTb, YTO NPUCYXAEHWEe
JlennHckoii npemun C.B. Annukosy n B.B. 3akycoBy cocros-
nocb poBHO Yepe3 50 neT nocsie NpUCYKAEHUE NepBOM Mpe-
Mum uM. B.W. JlennHa (Torza oHa Tak Ha3biBanack) UX yuuTenio
H.N. Kpaskosy.

Tokcukonoruyeckue pabotol C.B. AHMuKoBa He bbin WK-
POKO M3BECTHbI, HO U B 3TOW 0BN1acTW OH OCTaBW/ 3aMETHBIN
cnen. B BMA oH npenogaBan BOEHHYH TOKCMKOMOMMK Ha
Kypcax ycosepLueHcTBoBaHus Bpadei. B 1931 r. C.B. AHuu-
Ko coBMecTHO ¢ A.A. JluxadesbiM, [.H. JlacTouKMHbIM
un b.K. JleonapnosbiM onybnukoBan nepBoe KpyrnHoe oteye-
CTBEHHOE PYKOBOACTBO MO BOEHHOW TOKCUKOMOTMM «3apa-
BOOXPaHEHUE B YCOBUAX XMMMYECKOW BOWHbI», a B 1933 1.
coBMecTHO ¢ A.A. JluxaueBbiM u B.W. TNpeateyeHckuM —
KpaTKoe nocobue 1518 Bpayeii «MeamKo-caHUTapHbIe OCHOBBI
BOEHHO-XUMWYECKOro fienax» (puc. 5). B npouecce n3bicKaHus
HOBBIX XO/IMHONUTUKOB BbINKM NOSYYEHbI MOLUHbIE CUHTETH-
YecKMe aHTMAOTHI BOeBbIX OTPABNAIOLLMX BELLECTB, HAMHOM
NMPEeBOCX0AALLME NO CBOEN aKTMBHOCTW aTponuH. 3Ta pabota
B 1951 r. 6bina ynoctoeHa Cranuuckon npemun lIl ctenenu
(coBMecTHo ¢ H.H. CaBuukum u C.I. KysHeuoBbiM).

PaccmatpuBas TokcuKonorudeckue pabotsl C.B. AHuu-
KOBa, cnefyeT NOAYEpKHYTb, YTO, 3aHUMasCb B OCHOBHOM
3KCMEPUMEHTANbHON Tepanueil MHTOKCUKaumMi, OH pabotan
HaJ, COBEPLUEHCTBOBAHWEM METOAO0/I0MMYECKUX OCHOB TOK-
CMKOJIOTMM U BbIABUHYN MPUHLMN MEPBUYHOTO BO3AENCTBUA
Ha Befdyllee 3BEHO MaTONOrMYecKOro MpoLecca, UCXoAs U3
BroXMMUYECKOro MexaHU3Ma B3aUMOZLENCTBUS XUMUYECKOTO
areHTa C peLenTopoM Unm GepMeHTOM.
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PassuBas Tpaguuuu, 3anoxenHole H.M. KpaBkoBbiM,
C.B. AHnuKoB BHeC KpynHbIiA BKJIaA, B pa3paboTKy npobnembl
CBSAI31 MEX Y XMMUYECKMM CTPOEHUEM 1 (hapMaKOmOrMYecKoi
aKTUBHOCTbIO BELLECTB, NO3BONSIOLLEN BECTU HANpaBNEHHbIN
CMHTE3 NIeKapCTBEHHBIX MpenapaTtoB. 310 Hanpae/eHue Uc-
CNefoBaHWM, TaK e KaK W 00MbLIMHCTBO ApYrvX Hanpasne-
Huit wronbl C.B. AHnukoBa, copmupoBanoch B nepuog, ero
pabotbl B BMA. B 1930 r. 6bina onybnukoBaHa nepsas pabota
0 XMMMWYECKOW CTPYKType U LEUCTBUM HA HALMOUEUHUK MU-
pMOMHA B CPAaBHEHUN C KOHUMHOM. CuHTe3 B 1947 . xonmHo-
JMTUKa Andauuna u ero NPOU3BOLHLIX MO3BOSUN NPOBECTU
U3yyeHne 3aKOHOMEPHOCTU «CTPYKTYpa-AeicTBMe» B JaHHOM
pany coegnHenni. C.B. Anmukos n M.J1. beneHbkui B 1952-
1953 rr. BbicKasanu NpeanonoXKeHUe, YTO NpU YBEAUYEHUM
MOJIEKYNbI ALETUNXOJIMHA MOXKHO MOMYYUTb XOJIMHONUTUKM.
370 NpeAnonoXeHue B AanbHeMLLeM ObINO NOATBEPHAEHO
3KcnepuMeHTanbHo. 0cobeHHo N10A0TBOPHLIM OKa3ancsa CUH-
Te3 KypapenoaobHbLIX COeAMHEHNN: UCX0AA U3 NPUHLMNA Mo-
£061s Monekynbl TyboKypapuHa, 6bln nosyyeH nepsbii oTe-
YeCTBEHHbI HEeLenoNApU3YIOLLMIA MUOPENAKCaAHT NapaMMoH.
B 1975r. C.B. AHWM4KOB npepsioxun HanpasfieHHbIN CUH-
Te3 NEKapCTBEHHbIX CPEACTB MYTEM MOAPAXKaHWUA CTPYKType
ropMoHoB. [pMepoM TaKoro CpefcTBa CTan 3CTPOrEHHbIN
npenapat cureTH. lpuHUMNKManNbHO HOBas rpynna opuru-
HaIbHbIX HE/POTPOMHBIX CPEACTB, MOMYYMBLUMX Ha3BaHWe «aH-
TMdenHbl», Bbina co3aaHa Ha OCHOBE CTPYKTYPbl KodeuHa.
Hanbonee m3ydeHHbIN M3 «aHTU(EUHOB» Mpenapar 3TUMU30N
OTMYaeTcs oT KodenHa CBoeobpasHbIM aKTUBMPYIOLLMM [eii-
ctBueM Ha UHC 6e3 npusHaKoB BbIpaXKeHHOW MCUXOMOTOPHOM
CTUMYTALIMM 1 B TO e BpeMS YCUeHWEM yHKLMM [ibIXaTeNbHO-
1o LieHTpa (MArKUM aHanenTMYeckuM 3hGheKTOM), ynyyLLEHUeM
namsTh, B TOM YKCTIE [ONTOBPEMEHHOM, U NOAAEPIKAHMEM aK-
TUBHOCTU rMNoM3-aapeHanoBoi CUCTEMBI. JTUMU30 LUMPOKO
MCro/b30BasICA KaK B 06LLeMeauLIMHCKON NPaKTUKe, TaK W B BO-
€HHOM MefLMHe 181 MPOGWIAKTVKMA MHEBMOHMIA NPY PaHEHUSIX.

lpoBepka BpeMeHeM MOLTBEPAMIA KU3HEHHOCTb KOH-
uenuui C.B. AHnMuKoBa B 06nacTM Kak (yHOAMEHTANbHLIX,
TaK M NPUKNaAHbIX UccnefoBaHuiA. Bepylume HayuyHble Kom-
NEeKTUBbI NPOAO/KAIT pa3BMBaTh €ro UAew.

C.B. AHnuKoB co3pan KpynHyio HayyHyio LUKONy (apMa-
Konoros. [lof ero pykoBoACTBOM 6bifi0 BLIMOAHEHO OKO/0
100 pumccepraumoHHbIx pabot, u3 Hux 6onee 20 SOKTOPCKUX.
YuyebHuK dapMaKonormm, HamucaHHbIA UM B COABTOPCTBE
¢ M.J1. beneHbkuM (nepBoe u3aatue Boiwo B 1953 r.), wmpo-
KO UCMONb30Bancs AN NPenofaBaHns JaHHOW AVCLMMIIMHE
B MeAMUMHCKMX By3ax B 1950-1970-x rr.

B 1921-1936 rr. Ha kadenpe dapmakonorum BMA npe-
nogasan Muxaun lMetpoeud Hukonaes (1893-1949) — u3-
BECTHbII COBETCKUA apMakonor (puc. 6), byaywimii yneH-
KoppecnoHaeHT Akagemun meamumHckux Hayk CCCP, opmu
13 bnvxkaiiwmx yuenukos H.M. KpaskoBa, okoHumBLLUMIA BMA
B 1914 1. C 1921 r. 3aHMMan [OMKHOCTb acCUCTEHTa Kadenpbl
(apmakonorum akagemuw, a B 1927 r. ogHOBpPEMEHHO CTan
JoueHToM Kadenpbl hapmakonorum 1-ro JleHuHrpafcroro
MeaMuUMHCKoro uHeTuTyTa. Moa pykosoacTeoM H.I. KpaBkosa
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Puc. 6. Hukonaes Muxaun
MeTpoBny (NpenopaBan Ha
Kadenpe B 1921-1936 rr.)

Puc. 7. 3akycos Bacunuii
BacunbeBuu (npenopfasan Ha
Kadeppe ¢ 1926 no 1939 rr.)

Fig. 7. Vasily Vasilyevich

Zakusov, taught at the depart-

ment from 1926 to 1939

Fig. 6. Mikhail Petrovich
Nikolaev, taught at the faculty
from 1921 to 1936

uccnenoBan peakuMio HafnouyeyHUKoB Ha M3MeHenus pH
cpenbl, pa3paboran MeTopuKy nepdy3uu W30AMPOBAHHOIO
yXa KpO/MKa MPpW COXPAHEHHOW LEHTPanbHOM MHHepBaLuu
YLWHOW paKoBuHbl. B 1928 r. HasHauyeH npuBaT-AOLEHTOM,
B 1931 r. — cTapwwum npenogasateneM, a B 1932 . — npo-
(eccopoM Kadeapbl hapmakonorum BMA. C 1934 r. ogHoBpe-
MEHHO MCNONHAN 0013aHHOCTM HaYaNlbHWKA Hay4HO-MCCNefo-
BaTeNIbCKOrO OTAENa aKafeMuu. YBONEH ¢ BOEHHOW CIyObl
B 1936 . n B manbHeileM 3aBefoBan Kadeapon GapmaKko-
normmn 1-ro MocKOBCKOro MeAULIMHCKOTO MHCTUTYTA.

Ocobbin uHTepec npeacraensioT pabotsl M.M. Hukonaesa
U ero y4eHWKoB B 06acTu apMaKonorum naTtoiorMyeckux
npoueccoB. OH aBTOp «JIKCMEpPUMEHTaNbHBIX OCHOB dapMa-
KOnorum 1 Tokcukonorumy» (1941) n nsBectHoro «YuebHuKa no
(apmaronorum» (1948).

C 1931 no 1939 r. Ha Kadenpe dhapmaronoruu BMA paboran
npenopaeateneM Bacunuii Bacunbesuy 3akycos (1903-1986),
Oyoywwmin akapemuk AMH CCCP (1952), 3acnyeHHblii fesTenb
Hayku PCOCP (1976). OH pogmuncs 26 anpens 1903 r. bynyuu
cnywarteneM BoeHHO-MeaUUMHCKON akajeMu, €O 2-ro Kyp-
ca Hayan paboratb Ha Kadeape apMaKonoruv nog, Hayanom
cBoero otua, B.B. 3akycosa-crapuuero, ydenuka H.M. Kpas-
KoBa. OKoHuMB akagemuio B 1926 T., Cnyun BOWCKOBLIM Bpa-
yoM. B 1931 r. ctan npenopaBatenem kadenpbl papMakono-
rum BMA. AkTuBHO pabotan Takke B 061aCT NPOMBILLEHHOM
TOKCKKonorum B naboparopum H.B. J1azapeBa JleHuHrpaackoro
MHCTUTYTa rUrueHsbl Tpyaa W npodeccuoHanbHbIx 3abonesa-
HWA. B 1936 r. 3awumTN [OKTOPCKYK AMCCEpTaLMI0 Ha TeMy
«Pedrnekcbl Ha obixaHue Npu AeHCTBUAM SA0B HA Pa3nUyHbIe
cocyamucTble obnactu». C 1937 1. Hapagy ¢ npenofaBaHWeM
B BMA Bosrnaenan kadeapy dapMakonoruv 3-ro JleHuHrpag-
CKOT0 MeAMLMHCKOro MHCTUTYTa. B 1939-1942 rr. pykoBogmn
Kadenpon ¢apmakonormm Kyibbiwesckoit BMA, a 3atem
1-ro JleHuHrpagckoro MeauumHeKoro uHetutyTa. C 1954 . 6bin
OVPEKTOPOM OpraHu3oBaHHoro UM WHcTuTyTa dhapmakonorum
1 xummotepanum AMH CCCP v ogHoBpeMeHHo B 1956—1964 .
3aBefytowmM Kadegpon dapmakonorum 1-ro MockoBcKoro
MEAMLIMHCKOrO MHCTUTYTa (puc. 7).
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B.B. 3akycos onybnukosan 6onee 160 HayuHbIx pabor,
MOCBSALLEHHBIX [TaBHBIM 00pa3oM Helipo- 1 ncuxodapMako-
floruu, a TakKe hapMaKosoruM KopoHapHoro Kpoeoobpalie-
Hus. B HUX B OCHOBHOM MccriefoBanock BAusHUE dapMaKo-
JIOTMYECKWX CPEACTB Ha CUHAMTUYECKY0 Nnepefady HepBHbIX
MMNYNbCOB B PasfiMYHbIX OTAENaxX LieHTpanbHOW U nepude-
PUYECKOI HEPBHOW CMCTEMbI. 33 MCCNedoBaHMA B 3TOM 06-
nactn B 1976 r. 6bin ynocToeH JIeHMHCKOI NpeMum (COBMECTHO
¢ C.B. AHnukoBbIM). 3a umkn pabot B 0bnacti apMaronorum
KOPOHapHOro KpoBoobpalLeHus eMy bbina npucyaeHa npe-
mus umenn H.M. Kpaskoa AMH CCCP (1964).

B.B. 3akycoB sBnseTcs aBTOpOM MepBOro 0Te4eCTBEHHO-
ro PyKOBOACTBA N0 KIMHWYeCKoW thapMakonoruu. OH u ero
COTPYLHWKU NPELNOXWIN HOBbIE NCUXOTPOMHbIE Npenaparsl
(dhbTopaumsuH, KapbmamH), MecTHble aHECTETMKM (MMpOMeKa-
WH), raHrnuobnoKatopbl (FUrpoHuiA), cpencTBa, 3ddeKTus-
Hble NP1 CTEHOKapAUM (HOHAXNa3uH), NPOTMBOAPUTMUYECKME
cpenctea (3TMo3uH) u ap. Mog pykosoacTeoM B.B. 3akycosa
NoAroToeneHo 25 foKTopoB 1 40 KaHANMAATOB HayK.

C 1937 no 1951 r. kadenpy dapmaronoruv BMA Bo3rnas-
nan npogeccop AHatonmi MeaHoeuy KysHeuos (1898—1951).
OH popmncsa B 1898 r. B CankT-Iletepbypre. CBol0 HayyHyto
[eATenbHOCTb Hadan cnywartenem BMA B 1922 r. B nabopa-
Topum H.IN. KpaBkoga. [Mocne okoH4aHWs akagemumn B 1923 .
Bbin ocTaBneH B afblOHKTYpe npu Kadedpe dapMakonoruu
C peLenTypoii 1 NpoLLen NyTb OT agblOHKTa [0 HayaNbHUKa
Kadeapbl. [JokTopckyio auccepraumio Ha TeMy «®apMakorio-
MYeCcKoe WCCnefoBaHUe COBETCKOM CUHTETMYECKOM KaMdo-
pbi» 3awmtun B 1934 1.

Bo Bpems Benukon OteuyectBeHHOW BOMHbI Kadenpa
Bo rmaee ¢ A.M. Ky3sHeuoBbIM Haxomunacb B 3BaKyauuw
B I. CaMapKaHfe ¥ npofonKana akTMBHO y4acTBoBaThb B 06-
yyeHun Byoywmx BoeHHbIX Bpayen. B 1942—1943 rr. npouso-
Luna peopraHm3aums akagemuu. Ee 3apadeii ctana noarotos-
Ka He TONbKO pPABOBOro BOEHHOO Bpaya, HO M PYKOBOASILLETO
COCTaBa BOEHHO-MeAWLIMHCKON Cyxbbl, Ans yero bbin co3-
AaH creuuanbHblii GaKynbTeT W yUpexaeHbl HoBble Kadepbl,
B TOM YWCNE BOEHHO-MEAMLIMHCKOIO CHabXeHus, K KOTopoil
oT Kadenpbl (apmakonorum otowen Kypc dapmaumm c bo-
TaHUKOMN.

Mo comectutenscty A.N. KysHeuos (puc. 8) pmtens-
Hoe BpeMsa pabotan B WHctutyTe dusmnonorum Axkagemun
Hayk CCCP u B WHCTUTYTE 3KCMEpUMEHTaNbHON MeayULUHbI
AMH CCCP. C 1936 no 1951 r. oH TakoKe 3aBefioBan Kaeapoil
(apmakronorum JleHMHrpafCcKoro BeTEPMHAPHOM MHCTUTYTA.
Takoe coBMeLLEHME PYKOBOASALIMX ACMMHHOCTEN BbiNo B TOT
nepuos 0bbIYHBIM SIBNEHWEM.

Mpu AWN. KysHeuoBe Ha Kadeape npoponxanu pas-
BMBATbCA TPAMLMOHHBIE ANS HEEe Hay4Hble HampaBneHus:
¢u3mnonorus u GapMaKkonorus HOOKPUHHBIX Kenes; Be-
reTaTMBHOW HepPBHOW CUCTEMbI; CepAEYHO-COCYAUCTON CH-
CTeMbl, B TOM YWUCNIE COCYAMCTbIX PedrieKCOreHHbIX 30H;
npobnembl HapKo3a; CBA3b MeXAy Ouonornyecku™ pei-
CTBMEM M XUMWYECKUM CTPOEHMEM BELUECTB; 3BOJHOLM-
OHHas dapMakonorusa. KpoMe Toro, nosBUAMCL W HOBbIE

Tom 14, Ne 2, 2023

[crxohapMaKonora v BYoMorMYecKas HapKonors

HanpaBneHNs: TOKCUKONOTUS S0B XMBOTHOMO NPOUCXOXAE-
HWSA W TETPA3TUICBMHLA, HapMaKOsIoMs HOBbIX OTEYECTBEHHBIX
npenaparos.

PassuTuio nocnegHero HanpaeneHus ocobeHHo cnocob-
CTBOBaNa opraHu3auusa Ha Kadenpe B 1948 . cobcTBeHHOM
CMHTETUYEeCKOW nabopatopun. B 3toM coctosna orpoMHas
3acnyra A.W. KysHewLoBa, NOCKOMbKY OpraHu3aums AaHHOM
nabopaTtopuu Mo3BOAMNIA aKTUBHO HayaTb CUHTE3 U U3yde-
HWe HoBbIX apMaKoNOrMYeCKUX CPEACTB U JaXe UX psJoB.
Brocneacteun Kadeapa nomyumna npuUOpUTET HEe TONBKO
B HalLeil CTpaHe, HO W B MUpe B CO3AaHUN MPUHLMMNANBHO
HOBbIX (PapMaKONOrMYeCKUX KNAcCoB — aHTUTMMOKCAHTOB
W aKTOMPOTEKTOPOB, @ TaKKe HOBbIX NPEnapaToB U3BECTHbIX
KnaccoB. HyxHo oTMeTUTb, 4TO HU OfHa Apyras Kadeppa
(bapMaKonoruum B Halliei CTpaHe HUKOrAA He UMena W Ao Ha-
CTOAALLEr0 BPEMEHU He UMEeeT CODCTBEHHOM CUHTETUYECKOIA
nabopatopuu.

13 paboT, BbINOAHEHHBIX Ha TPaAMLMOHHBIX HanpaBneHn-
X UCCNEeA0BaHWIA, CeNYeT BbIAEAUTb U3yYeHUe aHaNenTUKOB
U NCUXOMOTOPHBIX CTUMYMIATOPOB, NPOM3BOAHBIX QEHWNANK-
naMuHa, B KayecTBe Npobyxaalowmx cpeAcTs nocne Hap-
Ko3a (C.fl. Apby30B), a TaKXKe BbISB/IEHWE CBA3EN «CTPYKTY-
pa — [AeicTBUe» B PAAAX anKaNouaoB U UX NPOM3BOAHBIX
(A.W. KysHeuos). Cpeay HOBLIX NpenapaToB, U3yYeHHbIX Ha
Kadenpe, HeobXoaMMO Ha3BaTb CUHTETMYECKYID KaMdopy
(A.N. KysHeuos), nnatudmnnui (I.C. [BULWIKMAHK), HOBbIE aHTU-
Manspuitele cpeactsa ([1.M1. CakcoHoB), ankanouma usotebanH
(B.J1. KoHcoH), KypapenomobHble npenapaTbl M3 oTeue-
CTBEHHOr0 pacTutenbHoro chipbs (K.M. KoBaneHkoB), raH-
rnvobnokatop auruapocdepodusnH (E.A. MyxuH), cumna-
ToMuMeTUYeckue amuHbl (AWM. KysHeuos, A.[l. MaHawleHKo,
K.M. KoBanetkos, [1.M. CakcoHos, C.A. Apby3os, b.J1. Koh-
coH). MocnegHue BbINM B OCHOBHOM CMHTE3MPOBaHBI Ha Ka-
depnpe. Ynanoch BbISBUTL ABYX(a3HOCTb BO BIMSHUM 3TUX Be-
LLIeCTB Ha HEPBHYIO CUCTEMY — CTUMYAALIMIO C MOCNEAYHLLMM
YrHETEHWEM BCNIEACTBUE MCTOLLAKOLLErD AeCTBMS.

Ocoboit NMHKMelt paboT Ha Kadenpe CTano M3ydeHue TOK-
CUYECKMX CBOWCTB 0B XMUBOTHbIX, a TaKKe pa3paboTka Me-
TO0B TEpanuu Npy yKycax AA0BUTLIMU 3MEAIMU, KapaKypToM,
ckopnuoHoM (A.U. KysHeuos, A.[L. MaHaweHKo, C.H. AcpatsH,
['A. MeaHvKsH).

bonbwoe BHuMaHne AWM. KysHeuoB ymensn uctopuu
Kadeapbl, YTO HALL/IO OTpaXKeHWe B ero MoHorpagmsx, no-
cawenHbIX H.M. Kpaskosy, dhapmakonornyeckum pabotam
.M. Nasnoea u ero WKonbl.

AMW. Ky3HeuoB 6bin bnectawmm negaroroM. Ero nekumu,
OTpakaBLLUMe NINYHBIA HAY4HbIW OMbIT U MOCNELHUE AO0CTH-
eHus GapMaKonoruu, NoNb3oBanmcb OrPOMHON NOMYNAPHO-
CTbl0 Cpeam cnywwatenen v npenogasateneit BMA. besynpeu-
HO MOCTaB/IEHHbIE JEMOHCTPALMOHHbBIE OMbIThbl, MOAFOTOBKE
KOTOpbIX OH YAENAN OrpOMHOE BHUMaHWe, ienanu Coaepa-
HWe neKumit ewe bonee goxoauuebiM. CTpemsack NpUbNN3UTL
(apmakonoruio K knuHuke, A.W. KysHewos geMoHcTpupoBan
Ha CBOMX JNeKUMsX OeNCTBUE IeKapCTBEHHbIX BELLECTB Ha
BoNbHBIX.
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A.N. KysHewoB — aBTop 6onee 100 HayuHbIx Tpynos. Mog
€ro pyKOBOACTBOM OblK 3aLLMLLEHb! 7 [JOKTOPCKUX U 7 KaH-
AvpaTckux aucceptaumid. LLlectb ero yyeHnKoB Bo3rmaBuy
Kadenpbl hapMakonorum B MeLULMHCKUX U BETEPUHAPHBIX
BY3ax.

Mocne cmeptn A.U. Ky3Heuosa Kadeapy B 1951 r. B03-
rnaeumn npogeccop Cepren Axoenesny Apby3sos (1903—1978).
OH pykoBoamn Kadegpon c¢ 1951 no 1956 1. u ¢ 1960 no
1968 r. Pogunca C.A. Apby3os 27 centabps 1903 r. B ceMbe
KpecTbsiHMHA. TpyaoBylo [eATENbHOCTb Hauyan yuyuTesieMm
cpenHev Wwronbl B 1920 1. B 1925 r. 6bin npusBaH B KpacHyio
apMUI0, OKOHYMI BOEHHYIO LLIKOJTY, 3aTeM MOCTYMKUA ChyLa-
TeneM B BMA, Kotopyto okoHumn ¢ otimumnem B 1933 r. Mocne
ee OKOHYaHWsA bbin NpUKOMaHAMPOBaH K Kadenpe dusuo-
noruu nop, pykosogcteoM J1.A. Opbenu, 3ateM cnymxun ctap-
UMM BPa4oM Nosika, a B 1935 r. Bbin HanpaeneH Ha yyeby
B BoeHHo-xuMuyeckylo akagemuio. B 1937 r. 6bin HazHaueH
TOKCMKonoroM nabopatopum [JanbHeBOCTOYHOrO BOEHHOIO
okpyra. B 1940 r. Hayan npenopaBaTesbCKyK [LeATeNb-
HOCTb Ha Kadeppe dapMakonorum Kyibbiwesckon BMA,
rAe 3alWuTUN KaHAMAATCKYK auccepTaumio. Bo Bpems Be-
nukoi OTeyecTBEHHOM BOWHbI Obll apMECKUM TOKCUKO-
norom Ha CeBepHoM n 3anagHoM ¢poHTax. B 1944 . ero
HasHauunu npenogaBsaTeneM Kadenpbl (apMaKonoruu
BMA, a B 1951 r. HayanbHuKoM Kadegpsl (puc. 9). LokTop-
CKyl auccepTaumio Ha TeMy «[pobyxpatowee aencrsue
aHanenTUKOB M (eHunankunamuHoB» 3awmtun B 1951 .
B ceHTabpe 1956 1. B cBA3M C ynpa3gHeHueM BoeHHo-Mop-
CKOW MefMUMHCKON akapemun (BMMA) kadenpbl dhapMa-
Konorun obenx aKageMuii ClIMANCh B OOHY, U ee BO3rNaBun
npogeccop H.B. Jlazapes. C.fl. Apby3oB B 310 BpeMs cTan
pyKoBoauTeENeM otaena paguobuonorun UHCTUTyTa 3Kcne-
puMeHTansHon MeauumHel AMH CCCP, a 3ateM, nocne yxo-
pa H.B. JlazapeBa n3 akapemuu, BHoBb B 1960 r. Bo3rnasun
Kadeapy.

K ocHoBHbIM HayuHbIM npobnemam, KoTopble paspabarbl-
Ba/M Ha Kadenpe C.A. Apby3oB M ero COTpymHUKM, MOXHO
OTHECTU NPOJOMKEHWE U3ydeHUs 3QheKToB NpobyxaatoLLmx
cpeacts nocne Hapkosa (C.A. Apby3oB), co3aaHue u U3yde-
Hue HoBbIx cTumynaTopoB LIHC 13 rpynnbl cuMnatoMuMeT-
YEeCKMX aMWHOB, B YaCTHOCTM, NOAPOBHO BblM UCCEeaoBaHbI
12 cMHTe3MpPOBaHHBIX OPUrMHaNbHLIX (eHWUNanKunamMuHoB
(W.N. BapblwHukos, B.M. Kynukos, E.A. Myxun). Hauyanacb
pa3paboTka mpenapaToB Ha OCHOBE eCTECTBEHHbIX NS Op-
raHmsMa MetabonutoB. Tak, ucxons u3 uien ocnabneus
noboYHbIX 3PHEKTOB NCUXOTPOMHOIO CTUMYNATOPa GeHaMu-
Ha ecTecTBEHHbIM BUTAMMHOM HUKOTMHOBOW KUCNOTOM Obin
MosTyyeH NPOLYKT MX KOHAEHCAUMM — npenapat QeHaTuH,
noABEPrHyTHIN  NoApobHOMY  apMaKoNorMyeckoMy us-
yuenuto (C.A. Apbysos, M.M. Tyuok) n BHeapeHHbIV B Meau-
LMHCKYI0 MpaKkTuKy. Ero addeKT aeiicTBuTenbHO okasancs
Bonee MArkuM, yeM y deHaMuHa, W pexe ComMpoBOXKAANCS
noboyYHbIMKU ABNEHUSIMU. AKTMBHO OLIEHMBaNachb BO3MOM-
HOCTb MCMONb30BAHUA Pa3fIMUHBIX JIEKAPCTBEHHBIX CPELACTB
B aHEeCTe3nonorum u uHTeHcusHoi Tepanum ([.K. JbsueHko,
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Puc. 8. Ky3Heuos AHatonui
MBaHoBWY (Bo3rnaBnsan
Kadenpy B 1937-1951 rr.)

Puc. 9. Apbysos Ceprei
fIKoBneswny (Bo3rnaBnsn Kade-
apy B 1951-1956 rr.

1 B 1960-1968 rr.)

Fig. 9. Sergey Yakovlevich
Arbuzov, department head from
1951 to 1956 and
from 1960 to 1967

Fig. 8. Anatoly Ivanovich
Kuznetsov, department head
from 1937 to 1951

B.M. BuHorpapos, [0.H. LLlaHuKH), B TOM Yncne npu onepauu-
AX nog 06wwmm oxnaxaennem (C.A. Apbysos, MN.K. [bsyeHko,
{0.H. WaHuH 1 ap.). B.M. BuHorpapos aan dapMakonoruye-
CKYI0 XapaKTepUCTUKY pALA HOBbLIX MECTHbIX aHECTETMKOB.
(MapmaKonorueit NpoNoHraTopoB NEHULMIMHA 3aHUMaUICS
E.A. CHervipes, a HOBbIM XUMUOTEPaNEBTUYECKUMM CPEACTBa-
Mu — E.A. MyxuH. U3 npenaparoB., AeNCTBYHOLLMX Ha Cepaey-
HO-COCYAMCTYI0 CUCTEMY, U3Yy4anncb NPOM3BOAHbIE XMHMHA
u raHrnmobnokatopel (1.1, TaHxa, E.A. Myxun, H0.H. LWaHuH,
A.[l. MaHalLieHKo).

B 31 rogpl, BKIHOYasA M «1azapeBckui» nepuog, (1956—1959),
OKOHYATEeNIbHO CNOXMNOCh OfHO W3 OCHOBHbIX COBpe-
MEHHbIX HayyHbIX HanpaBneHun Kadenpbl — M3bICKaHUE
npenapartoB, NoBbILWAKLLMX paboTocnocobHocTb U yCToM-
YMBOCTb OpraHM3Ma K HebnaronpusTHbIM BO3LEHCTBU-
fIM, TaKUM KaK TWNoKcus, runepbapus W runepokcus,
rpaBuTaLMOHHble neperpysku u ap. (B.M. Bunorpapgos,
J1.B. MactywwenKoB). beinn npoBeseHbl paboTkl NO M3biCKa-
HUAK W M3YYeHWD CPefcTB NpOdUNAKTUKU pPagnaLMOHHbIX
nopaxeHuit. [laHa monHas apMaKonoruyeckas xapakte-
PUCTMKA MEepKaMMHa, LUMCTaMMHA M HEKOTOPbIX ero Npoms-
BoaHblx (E.A. MyxuH, W.WN. bapblwhukos, B.N. TeHepanos,
C.®. ®ponos). NpoBopunuck TakxKe paspaboTka CpencTB
NPOGUNAKTUKM U NeYeHUs UHTOKCUKaLMiA boeBbIMK OTpaB-
nstowmmn Bewwectamu (C.O. Oponos, 3.I. bepanyesckun,
A.E. AnekcaHppoBa).

C.A1. Apby3oB siBnsieTcst aBTopoM bonee 150 HayyHbIX Tpy-
poB. CoTpyoHUKW Kadenpbl U BHELLHWE COMCKATENM YYeHbIX
CTeneHew, BbIMOHABLUME WUCCNEA0BAHNUA MPU aKTUBHOM Mo-
MoLLM Kadeapbl, 3aWnUTUAK 5 [oKTopckux u bonee 20 KaH-
OVOATCKUX AuCCepTaLmi.

B 1956-1959 rr. kadeppoin pykosopmn Hukonan Ba-
cunbBuy Jlasapes (1895-1974) — Boipatowmincs dap-
MaKoJiof, OCHOBOMOJIOXHUK COBPEMEHHOro 3Tanma pas-
BUTUS OTEYECTBEHHOW NpPOMBILLIEHHON TOKCUKONOTUM,
a TaKKe psAda HOBbIX HamnpaBneHWi B eCTeCTBO3HaHWUM
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Puc. 10. JlasapeB Hukonati
Bacunbesud (Bo3rnasnsi
Kacdenpy B 1956—1959 rr.)

Fig. 10. Nikolai Vasilyevich
Lazarev, department head from
1956 to 1959

W MeoMUMHe, €O34aTeNlb KPYMHEWLEeW Hay4yHOW LUKOMbI
(puc. 10). H.B. JlazapeB poamncsa 19 Hosbps (2 nexabps)
1895 r. B LlapckoM Cene B ceMbe UCTOMHMKA LIAPCKMX LLBOPLIOB.
B Bo3pacTe 4 net notepsn oTua, BOCMMTLIBANCA B CEMbE
cectpbl Matepu B CaHkT-lletepbypre. OkoHumn peanbHoe
yamnuwe. C 1913 r. paboTtan ene3HoAOPOKHbIM CRyKa-
wmuM. B 1916 1., npoiiaa KpaTKOBpeMeHHble Kypcbl NepBoi
MeAMLMHCKOWA MOMOLLM, BCTYNWIT B OAWH W3 MepeaoBbIX Mo-
nesbix oTpanoB KpacHoro Kpecta t0ro-3anagHoro ¢poHTa.
Bo BpeMs rpaxaaHckoii BonHbI ciyxun B epBon KoHHoi
apMuM B J0MKHOCTU NEKNoMa (MOMOLLHMKA Bpaya) CaHu-
TapHoro noesga. B 1921 r. pewenneM wutaba apmum 6bin
OTKOMaHAMpOBaH AN NPOACMIKeHUs MefuuUMHCKoro obpa-
30BaHWA WU NOCTYNUN Ha MeAUUMHCKMIA dakynbTeT Ekatepu-
HOCNaBCKOro yHuBepcuteTa. B 1922 r. nepesencs B Knuesckuii
MEAVLIMHCKUIA UHCTUTYT, NpUYeM cpasy Ha 3-M Kypc nocne
[0COAYN OTAENbHBIX 3K3aMEHOB, M aKTMBHO BKIIHUMICA
B paboTy Hay4HOro KpYXKa, KOTOPbIM PYKOBOAWI U3BECTHBIN
natosnor, MuKkpobuonor u paguobuonor npodeccop Anekcei
AHTOHMHOBKMY KpoHTOBCKMIA (0 HeM cM. aanee). B 1925 1. o
OKOHYaHuM WHCTUTYTa H.B. JlasapeB cTan ero accucteHToM
B OTAENIEHMM BUONOTUM U 3KCMEPUMEHTANBHON MeAMLMHBI
KneBcKoro peHTreHonorndeckoro MHcTUTyTa. B 1928 r. Bep-
Hyncs B JIeHMHIpag v BO3r1aBUN TOKCUKONOMMYECKYHO rpynny
B nabopatopuu 3aBofa «KpacHbii TpeyronbHUK». Bekope 3a-
BOLCKYt0 nabopatoputo nepefany B UHCTUTYT rurueHsbl Tpyaa
1 TexHUKu be3onacHocTy, a H.B. J1asapeBa HasHauunm ee 3a-
Beaytowmm. B 1932 1. oH no coBMeCTUTENbCTBY CTan TaKKe
3aBefyloLLMM TOKCUKoNornyeckon nabopatopum WUHcTuTyTa
no u3ydeHuto npocdeccroHanbHbIX 3aboneBaHui, a uyepes
2 ropa nabopatopuu bbinn 06beaMHEHbI NOA PYKOBOACTBOM
H.B. JlasapeBa (no 1953 r.) B coctaBe MHCTUTYTa rurueHbl
Tpyna v npodeccuoHanbHblx 3abonesaHuid. o coBMecT-
TenbcTBy (¢ 1935 no 1941 r.) oH 3aBemoBan OTAeNOM dap-
MaKonoruu J1eHMHrpafcKoro HayyHo-McCnefoBaTeNlbCKOro
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Puc. 11. H.B. J1azapeB B dapMakonoruyeckoi nabopatopum.

[crxohapMaKonora v BYoMorMYecKas HapKonors

®oro 1950-x T

Fig. 11.. N.V. Lazarev in the pharmacological laboratory;

the photo was taken in the 1950s

XMMUKO-(apMaLieBTUIECKOM0 MHCTUTYTa U Kadeapoi caHu-
TapHO-XMMUYECKON 3aLLMThI JIeHUHIPaLICKOro MHCTUTYTa yCo-
BEPLUEHCTBOBaHUSA Bpayei.

B 3tv rogbl nog pykosoactBoM H.B. JlasapeBa upes-
BbIYANHO AKTUBHO BEIMCb WUCCNEAO0BaHUs, uMetolume 6onb-
LIOe MpaKTUYecKoe 3HaueHue AN HOPMUPOBAHWUA Tpyda Ha
BPeAHbIX, B TOM YMC/e BOEHHbIX, npou3soAcTBax. B 1936 r.
H.B. Jlasapesy 6bina npucyxpaeHa yyeHas cTeneHb QoKTopa
MEOMLIMHCKMX HayK MO COBOKYMHOCTU M3[aHHbIX Hay4HbIX
pabort, a B 1938 . npucBoeHo y4eHoe 3BaHMe mpodeccopa.
B 1941 r. oH Bbin Npu3BaH Ha [EACTBUTENBHYK BOEHHYIO
cyx0by W Ha3HaueH HayanbHWUKOM Kadeapsbl hapMaKonoruu
BMMA. C aToro neprofa Ha4anacb ero UHTEHCMBHasA aeATeNb-
HOCTb B KQYecTBe nefarora v y4eHoro-dapmaronora (puc. 11).
B 1956 . B cBsisu c ynpasgHeHneM BMMA H.B. Jlazapes
Bo3rnaeun Kadenpy ¢apmakonoruu, dapMaumm u dapma-
KorHosum BMA um. C.M. KupoBa. B atv rogbl ero HaydHble
MHTEpechl bl COCPefoTOYeHbl B OCHOBHOM Ha CO3AaHMM,
U3yYeHUU M BHELPEHUN B MPAKTUKY HOBbIX NMPOWU3BOLHbIX
nypuHa v NUPUMUAMHA, a Takke aganToreHos. B 1959 r. oH
nepeLuen B Hay4Ho-mccnesoBaTeNibCKUM MHCTUTYT OHKONOTUM
uM. H.H. MNeTposa 1 go 1970 r. BO3rnaBnsAn 3KCNepUMeHTaNb-
Hyto nabopatopuio npodunaKTMky v Tepanuu paka. B 1947 r.
Obin yOoCTOEH NOYETHOO 3BaHUS 3aCTyEHHOM0 AeATens Ha-
ykn PCOCP. Asnsincs noYeTHbIM YneHoM YexocnoBaLKoro Ha-
YYHOM0 MeguUMHCKoro oblecTBa uMeHm MypKuHbE, YneHOM
npaeneHus BcecotozHoro obuecTa ¢usnonoros, broxumm-
KoB 1 papmakronoros. Ymep 18 wons 1974 r. [20].

HayuHas pestenbHoctb H.B. Jla3apeBa Hauanach B Ku-
eBe nopj pykosoacTBoM npodeccopa A.A. KpoHToBcKoro
(1885—1933). Ipyamums 310r0 y4eHoro bbina OrpoMHa M ox-
BaTblBasia pa3Hble 00MacTM HayKu: NaTonoruio, MMKpobuo-
noruio, Gu3nKo-xuMuyeckyro bruonoruto. OH cumTancs Knac-
CMKOM 3KCMEepUMEHTaNbHON OHKOMOTMM, BHEC 3aMeTHbIN
BKNag u B paauobuonoruio. fosops 06 A.A. KpoHTOBCKOM,
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HeobxoaMMo noaYepKHYTL 0COBEHHOCTM €ro LKONbI, TBOpYE-
cku BocnpuHaTble H.B. JlazapeBbiM. K HUM oTHOCMAMCD BbI-
COKas MpUHUMNMANbHOCTL M TpeboBaTeNbHOCTb K TOYHOCTH
W TLATeNbHOCTU IKCMEPUMEHTANIbHOTO MCCNEeA0BaHNs U fic-
HOCTU A13blKa, CKJIOHHOCTb K CUCTEMaTWU3auuu Matepuana,
CTPeMIieHue B YaCTHOM BUETb OCHOBHbIE MPUHLMMBI, 00LLMe
3aKOHOMepHOCTU. «[lepBoii XapaKTepHOW YepToil JIMYHOCTH
A.A. KpoHToBCKOro, nopaatoLLen Kaxaoro... bbina yameu-
TeNbHas LUMpOTa Hay4HbIX MHTEPECOB, KOTOpas CoYeTanacb
C PELKOM YYTKOCTBI0 KO BCEMY MOAJIMHHO HOBOMY, YTO TOJIbKO
eLe 3apoxaanoch B Hayke... Ero apyauumsa beina nouctute
besrpaHnyHoi. B ntloboM 13 MHOTWX BOMPOCOB, KOTOPLIMYU OH
WHTepecoBarcs, oH Obln 0CBEAOMNEH MOJHOCTBIO...» — TaK
nucan H.B. JlasapeB o cBoeM yuutene. B 3toin xapakrtepu-
CTUKE MOXKHO HaiiTu 0bbsCHEHME HEKOTOPbIX YepT ero cob-
CTBEHHOM JIMYHOCTU U 0CODEHHOCTEN TBOpYECTBa, B MEPBYI
oyepesb 3HUMKMONELMYHOCTU 3HAHWWA M HOBM3HbI WULEN.
BcecTopoHHee 0bpa3oBaHue, He NpeKpaLLaBLUeecs B TeUeHMe
BCEW XKM3HU, U3y4eHWe HOBbIX JOCTUIKEHWUN eCTECTBO3HAHNS,
B TOM YWCIE M TOYHBIX HaYK, CO3AaJIM YYEHOr0 C HeobblyaiHo
LUIMPOKMM Kpyro3opoM. [pupoaHbIA TanaHT, OCTPbIA KpUTK-
YEeCKMM YM, CMeNIoCTb B peLleHnn 3aaady nomornm H.B. Jlasa-
peBy CKa3aTb B HayKe cBOe Beckoe cfoBo. OH cTan 0cHoBo-
MOJIOXHMKOM OTEYECTBEHHOMN NPOMBILLIEHHONM TOKCUKOMOMH
KaK CaMOCTOATENIbHOW COBPEMEHHOM HAYYHOW AUCLMMIWHBI,
KPYrNHbIM TEOPETUKOM B (hapMaKoniorm 1 co3aatesnieM HoBbIX
(apMaKonorMyecknx KNaccoB M KOHKPETHbIX Mpenapatos,
pa3paboTuMKOM OpPUrMHANbHBIX HaMPaBNEHUIA B OHKOMOTWM,
MPOBO3BECTHUKOM HOBOW HayKU — reorurueHbl (3Konorum).
Ero HayuHas pesATenbHocTb — 370 45 neT HeycTaHHOro
W NI00TBOPHOTO TPYAA.

lNepsble pabotbl H.B. JlasapeBa, BbinonHeHHble B labo-
patopun A.A. KpoHToBCKOro, bbinu CBA3aHbI C U3Y4YeHUEM
(QM3NKO-XMMUYECKUX CBOWCTB MMBbIX M30/IMPOBAHHBIX TKa-
Hell B pe3ynbTaTe WX KUCNOTHOTO HabyxaHWs Npu rUnoKcum.
MepBbIi, KMEBCKUIA MEPUOS, €r0 Hay4HOW AeATeNIbHOCTH Bbin
BecbMa Ni1040TBOpHbIM. 3a 3 rofa oH onybnukoBan 24 Hayd-
Hble CTaTby, a B laflbHEWLLEM N0 HAKOMJIEHHBIM 33 3T0 BpeEMS
maTtepuanam — ee 27 pabor. ExxerofHoe nosiBnieHue B MHO-
CTPaHHBbIX (B OCHOBHOM HEMELIKUX M DpaHLy3CKMX) XypHanax
€ro cTaTeil CTaHOBMTCA NpaBWIOM Ao cepeautbl 1930-x rr.,
KOrAa onycTWICS Jene3Hblid 3aHaBec.

BaHeiiwumm Hanpaenenvem H.B. JlasapeBa HayuHom
AeATeNbHOCTM Mocne Bo3BspalleHus B Jlenunrpag B 1928 .
cTana npoMbineHHas Tokcukonorua. OH cTan ocHoBoro-
NOXXHWKOM COBPEMEHHOI0 3Tara pa3BuTUA 3TOM HayKU B Ha-
Wen CTpaHe W Co3faTefleM 3HAMEHWTOW «J1a3apeBCKOM,
«JIEHUHTPAACKOM» LUKONbI TOKcuKonoros. B 1931 r. Bbiwna
ero nepBas MoHorpadus «beH3uH, Kak NpOMBbILLNEHHbIN A1,
JKCnepuMeHTanbHas TOKCUKONOTMA U MaTosiorus M NpakTuye-
CKve BbiBoAbI A5 6opbbbl ¢ NpodeccroHanbHbIMK 3aboneBaHm-
amu». B 1933 1 1935 rr. H.B. J1a3apeB (nepeoHayantHo B CoaB-
TopcTBe ¢ [1.M. AcTpaxaHueBbIM) BbINyCTU YHAAMEHTANBHBIN
2-TOMHbI/ CMPaBOYHMK «XMMUYECKW BpedHble BeLlecTBa
B NPOMBILLJIEHHOCTM», BMOCNEACTBAM B LOMNONHEHHOM BuAe
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7 pa3 nepen3aaBaBLUWACA B HalLel CTpaHe, a TakXe B nepe-
Bogax 3a pybexom. B 1938 r. H.B. JlasapeB onybnukoBan
OOWH M3 BaXKHeWWwwx csoux TpyooB — «06wume ocHoBbl
MPOMBILLEHHON TOKCUKONOMMWU», FaBHOE PYKOBOACTBO LA
MOArOTOBKY CMELMaN1CTOB-TOKCUKOIONOB.

PaspabatbiBas npuknagHbie BONpOChI MPOMbILLIEHHOM
ToKcukonoruu, H.B. J1asapeB noctosHHO pasBuBan Teopuio
TOKCMYECKOT0 (M He TONbKO TOKCMYECKOro) AEicTBUS Ha
OpraHM3M pas/iMyHbIX XUMWUYECKUX COEAWUHEHWH, Npexpe
BCEr0 HE3NEKTPOSIUTOB, K KOTOPbIM OTHOCATCA MHOTUE W3-
BECTHblE S/bl, BK/OYas UCMONb3yeMble B BOEHHON TEXHUKE
TeXHUYeCKWe XuaKocTu. OH NpuLLEN K BbIBOAY, YTO pasHble
HE3NEKTPONUTLI CMOCOBHBI BbI3bIBaTb HAPKOTU3UPYIOLLMIA
3 deKT, HaNOMUHAIOWWIA AeCTBME U3BECTHBIX WMHransum-
OHHbIX NIEKapCTBEHHbIX CPEACTB L1 HApKo3a. MIHTEeHCHBHbIE
MOMCKMU B3aUMOCBA3N MeXay $DU3UKO-XUMUYECKUMM CBOM-
CTBaMW COOTBETCTBYHOLUMX COEAMHEHMIA U UX BUONOrUYecKoil
aKTUBHOCTBHO MPUBENW K CO3AAHMI0 €AWNHCTBEHHON B CBOEM
pofe KnaccMduKaLmn HeaNneKTponMToB Mo Cuie AeCTBUS.
Mo MHOrMM No3nUMAM 3TW pa3paboTKW UMEKT MUPOBOW NPUO-
puteT. YbeautensHo nokasas, YTo BuonorMyeckas akTuB-
HOCTb Pa3fMYHbIX HE3NEKTPOIUTOB B OCHOBHOM He CBf3aHa
C MX CMocoBHOCTbI0 BCTYNaTb B OpraHU3Me B XUMMYECKME
peakuuu, a 0bycoBneHa TakuM QU3NKO-XUMUYECKUM CBOM-
CTBOM, KaK nunodunbHocTb, H.B. JlazapeB npepnonoxun
Ha/M4mMe W MpefcKasan Cuily HapKOTU3UPYHLLEro AeicTBuS
U Y XMMUYECKU WHEPTHBIX ra3oB, 0YeHb MJIOX0 PacTBOPSHO-
LUMXCA B BOAE — KPUMTOHA U KCeHOHa. B panbHeuieM ato
ObiNio NOATBEPIKAEHO 3IKCMEPUMEHTANIBHO W B 0YepeaHOi
pa3 oxapakTtepu3oBano H.B. JlasapeBa Kak ogHoro u3 ca-
MbIX KpYMHbIX TEOpPETMKOB B buonorum u MeauumHe. bonee
TOro, B HacToSILLEe BPEMS KCEHOH LUMPOKO WCMOMb3yeTcs
KaK HapKo3Hoe rasoobpasHoe CpeficTBO, He YCTynaloLLee o
CBOMCTBaM 3aKuCK a3oTa. B ero nabopatopum Takoke bbin U3-
Y4YeH W a30THbIN HapKo3. [locnegHee UMENo NpaKTMYecKoe
3HaueHue [ NMOHUMAHWA PacCTpOiCTB, HabmoparoLwmxcs
MpU BOLOMA3HbIX U KECCOHHBIX pabotax, u obecneueHns Mep
Be3onacHocTv npu ux nposeaeHui. MosaHee, yxe B BMMA,
H.B. Jla3apeB ydyacTBoBan B pa3paboTKe MeTOAOB npea-
YNPeXOeHUs LEKOMMPECCUMOHHbIX paccTpoucTe u B 1945 T.
BbIMYCTUN KHUATY C UX onncaHueM «K oLieHKe HEKOTOpbIX Me-
TOA0B NpeaynpexaeHns AeKOMNPeccUoHHbIX 3aboneBaHNn»
(coBmecTHo ¢ J1.H. KypbatoBbim). Pesynbtathl bnectaLueii Teo-
PETMYECKOI U 3KCMEpPUMEHTaNbHOW pa3paboTku npobnembl
BronorMyeckon aKTUBHOCTW HE3NEKTPONIMTOB OH MOCNefo-
BaTeNlbHO Onucan B page MoHorpaduii: «Hapkotukuy (1940),
«buonornyeckoe pencTeue rasoB nop gasneHuem» (1941),
«HeaneKTponuTbl: ONbIT BUOMOr0-PU3NKO-XUMUYECKON WX
cucTeMatukmy» (1944), «0bLee yyeHne o HapKOTUKaxX U Hap-
Koze» (1958).

Bosrnaeus kadenpy dapmakonorum BMMA, H.B. Jlazapes
nocnefoBaTeNibHO pa3BMBas HanpaBneHue IKCNepUMeHTaNb-
HoW Tepanuu. OrpoMHbIA Kpyrosop, ¢unocodcKoe 0CMbic-
neHve nyTen passuTMs GHapMaKonoruu B MepBoi MOJIOBUHE
XX cTonetus, cnocobHocTb NpeasuaeTL byayliee aBuMkKeHUEe

DOI: https://doiorg/ 10.17816/phbn501756

129



130

VICTOPUA APMAKOIIONMN

HayKW XapaKTepu3ylT ero MOMCTMHE YHUKAsbHYI KHUTY
«3sonoumsa dapmMaronorumy (1947). B Helt OH yKa3biBas, 4To
BONBLUMHCTBO CaMbIX LieHHbIX neKapcTB XX B.: aHTUOMOTUKMY,
cynb(aHunaMuabl, NPOTUBONPOTO30/HbIE CPEACTBA, TOPMOHBI
u op. — paspaboTaHo He «Kylaccudeckumn dhapMakonora-
MW», @ NPeACTaBUTENAMM IPYruX HayK — MUKpobuonoramm,
3HAOKPUHONOraMm1, OUoXUMUKaMK U T. 4. lepeuncneHHble
CPeAcTBa ABMAKTCA CaMbIMU LIEHHBIMW, MOTOMY 4TO, KaK
nogyepkusan H.B. Jlazapes, oHu feincTsytoT nbo Ha npu-
unHy 3aboneBaHus, B0 Ha y3N0BbIE NATOrEHETUHECKUE 3BE-
HbS,, @ He Ha OTAEeNbHbIE CUMMTOMBI NoAobHO ApyrUM npena-
paTaM, OTKpbITbIM Knaccudeckumu dapMakonoramu. Otciopa
cneayeT BbIBOA 0 HE0DX0AMMOCTM NepecMoTpa HanpaBeHui
1 MeTof0B (hapMaKoIorYecKuX UCCeoBaHuI.

H.B. J1a3apeB B KauecTBe OAHOI0 U3 BaXKHEMLLMX HanpaB-
NeHui 0TMeYan HeobxoauMocTb bonee aKTUBHOMO Nepexoaa
OT OLeHKM 3D dEKTOB NpenapaToB Ha 3A40POBbLIX HKMBOTHBIX
K UX U3YYEHMIO HA IKCMEPUMEHTASTbHBIX MOAENAX NaToNoru-
YecKuX npoueccoB. MpUHLMNMANEHO HOBBIM 3[eCh ABASETCS
T0, 4TO OH NMOMWUMO MOLENMPOBAHMUS Ha XWBOTHbIX ONpee-
NeHHbIX 3abonieBaHWiA BiepBble NPeaJoKun MoAeNMpoBaHue
TUMOBbIX MATONIOrMYECKMX MPOLLECCOB, HabnoAaWMXCA Npu
pa3nuuHbIX 3aboneBaHusax (BocmaneHue, AUCTPOUUYECKUE
NpOoLECChl, TMMNOUMMYHHbIE COCTOSHUA W T. .).

XapakTepHoii uepTon pestenbHoctu H.B. JlasapeBa
BbINIo CoYeTaHWe TEOpPMM C MPAKTUKOM, NOCTOSIHHOE CTPEM-
JIeHWe MPUNOXUTL TEOPMIO K 3anpocaM CErofHSLIHEro AHS.
Tak, cpasy e nocne Ha4ana Benmkoin OTeuecTBEHHO BOWHDI
OH C COTPYAHUKaMM NPUCTYNUA K U3bICKaHWUIO NPenapaToB Afs
noBbILLeHNs paboTocnocobHocTU. M3yyanuch BO3MOXHOCTY
MCMONb30BaHWUA NCUXOMOTOPHBIX CTUMYNATOPOB, B OCHOBHOM
deHaMMHa, ANS NOBbILIEHWS paboTocnocobHOCTM BOEHHO-
CyXaLmx 1 BbinK coCTaBeHbl NPaKTUYECKME PeKOMeHa-
UMM no ero npuMeHeHmo. lpepnaras mcnonb3oBaHue ncu-
XOMOTOpHBIX cTUMynsATopos, H.B. JlazapeB 4YeTKo onpeaenmvn
He TONbKO MX HeAoCTaTKK (Manas TepaneBTUYECKas LUMPOTA,
€nocobHOCTb BbI3biBaTb BECCOHHMLY U [P.), HO U COOTHOLLUE-
HuWe Monb3a/Bpes, B KOHKPETHOM CUTyaLuK, YKa3aB Ha ropasfio
bonee peanbHble onacHocTM 6oeBoW LENCTBUTENBHOCTM MO
CPaBHEHMIO C BO3MOMHBLIM PUCKOM OCNOXHEHUI MW Npu-
eme npenapatoB. Torga Xe, B roabl BoWHbl, H.B. Jlasapes
MPUCTYNUN K M3YYEeHUI0 B KaueCTBe CPeACTB MOBbILLEHMUS
pabotocnocobHOCTM afanToreHoB — npenapaToB ApYroro
TMMa AeicTBMS, B YACTHOCTM MOJTYYEHHBIX M3 KUTAWCKOro
JMMOHHWKa.

«[naBHoe Ang ycnexa B HayKe — MCKaTb BCeraa npuH-
uMnMUanbHo Hoeble MyTu. B dapmakonorum 3to nepesoauT-
CA TaK: UCKaTb HOBble TUMbl AENCTBUS NIEKAPCTB, CTaBUTb
COBCEM HOBble 3afaun», — nucan H.B. Jlasapes B 1964 .
MupoBsoin npuoputeT npuHagnexut H.B. Jlasapesy u ero
LWKone B pa3paboTKe MYpUHOBLIX U MUPUMUAMHOBBLIX CTU-
MyNSTOPOB pereHepauuy U UMMYHWUTETA, UMEIOLLUX U BO-
€HHO-MeaMUMHCKoe 3HadyeHue. Ewle [0 rnaBHbIX OTKpbI-
M 1950-x rr. B MonekynspHoin buonoruv oH npefckasan
pofb a30TUCTBIX OCHOBAHWI U UX MPOM3BOLHbLIX B KA4ECTBE
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aKTMBaTOpPOB CMHTE3a HYKNIEWHOBBLIX KWUCIOT W 6enKa.
B 1947 r. H.B. JlasapeB BbICTynuUn ¢ NporpamMMHbIM A0KNa-
AoM «Matepuanbl K GpapMaKonorum nypuHOBbIX U NUPUMM-
AMHOBBIX NPOM3BOAHBIX U UX aHanoroe» Ha VIl BcecotosHoM
cbesfe dusnonoros, 6MOXMMMKOB M GapMaKonoroB. AKTuB-
Has pabota no cuHTE3y, 0THOpY U U3yYeHUI0 COOTBETCTBYHO-
LMX COBAMHEHUI NOKa3ana, yto Hambonee apdeKTUBHLIMM
CpeAcTBaMu ABNAIOTCA MPOM3BOLHbIE NMPUMUAMHA — Me-
TUYpaLMn W NeHTOKCMA. 3TW npenapatbl A0 HACTOALLEro
BPEMEHW YCMELHO WUCNOMb3YITCA KaK CTUMYNATOPbLI pe-
reHepauuu (Npu YrHeTEHWWN KPOBETBOPEHWS, BKJIlOYAs ny-
yeBYl0 6one3Hb, TPOGUYECKMX A3BaAX, MJIOXO 3aXKMBAIOLLIMX
paHax, 0Xorax M Ap.), a Takke Kak Hecrneuuduyeckue

MMMYHOCTUMYNSATOPbI.
Ewe onuH npenapar, cO3AaHHbIM NOL PYKOBOACTBOM
H.B. JlasapeBa W BHeapeHHbI1 B NpaKTuKy, — Aubaszon

[18, 211, sBnseTca npou3BogHbIM beH3MMMAA301a U NO3TOMY
HaNoOMMWHAET NypUHOBbLIE OCHOBaHWA. bbino 0bHapyxeHo Boc-
CTaHOBMTENBLHO-AKTUBMPYHOLLIEE feiCTBUE Anba30na Ha CnH-
HOM MO3r 1 CNOCOBHOCTb MOBBILLIATb YCTOMYMBOCTb OpraHM3Ma
K PasnuyHbIM HebnaronpuaTHBIM BO3AEACTBUAM: BbICOKUM
1 HU3KMM TEMMepaTypaMm, TMIMOKCUM, TOKCUYHBIM BELLECTBaM,
naToreHHbIM MUKpobaM u ap. CxoAHble AaHHbIE MOAYYMNU
yueHukm H.B. J1azapeBa, 3yyaBLume npenapatbl XeHbLUEHS.
B coBoKynHOCTM 3TU pe3ynbTaThl CBULETENLCTBOBA/M, YTO
B OCHOBE Pa3/MyHbIX PEHOMEHOB aJanTaLuv NEXUT 00LLMA
HecneunpuueckMn MexaHu3M, KOTOPbIi MOryT aKTMBMpO-
BaTb pa3Hble npenapartbl. B utore noaTBepaunack rvnotesa
H.B. JlazapeBa 0 BO3MOXHOCTW pa3BWUTWA B OpraHu3Me npw
OnpeneneHHbIX YCNOBUSAX COCTOSHUA Hecneunduyecku no-
BblleHHol conpotuenaeMoct (CHIC) HebnaronpuATHbIM
BO3AENCTBMAM M 0 BO3MOXHOCTW ycunenusa CHIIC psapom
(apMakonornyecknx cpeacts [21-23]. B okoHuaTesbHOM
Buae oH chopmynuposan koHuenuuio CHIC B roael pabotbl
8 BMA [18]. Bribop nyp1HOBBIX ¥ MMPUMUAMHOBBIX aHANOMoOB
B KauecTe CpPeAcTB, obecneunBatowmx poctmxenue CHIC,
B 0YepefiHOM pa3 [eMOHCTPUPYET MOLLb HayyHOro NpeaByu-
nenvs H.B. JlasapeBa. Begpb Korma HaumHanacb paspabotka
KOHLenuuu, ele He 6biio M3BECTHO, YTO B OCHOBE (eHOMe-
HOB YCTOW4YMBOM afianTaLuu JIEXUT aKTUBALMA CMHTE3a pas-
NMYHBIX BenKoB, NpUBOAALLAs K HOpPMUPOBaHMIO CTOWKOIO
CTPYKTYPHOTO CNefia B OpraHax W TKaHsX, KOTopbii U 0byc-
NOBAMBAET NOBLILLEHWE YCTOMYMBOCTU OpraHWM3Ma K 3KCTpe-
ManbHbIM Bo3aeicTBuAM. [o3nHee yueHuku H.B. JlasapeBsa
W ero nocnefoBaTesiu NOKasau aKTUBaLMIO MPOTEMHCUHTE-
33 KaK KJ104eBOe 3BEHO B [IEMCTBUM CPEACTB, BbI3bIBAIOLLNX
CHIIC. YeTko noHMMas, 4To AaHHbIe CPeACTBA HeNb3A OTHe-
CTW HU K OJHOMY WM3BECTHOMY (hapMaKoNnorniecKoMy Knac-
cy, H.B. JlazapeB B 1961 . Bblgenmn ux B CaMoCTOATENbHbIN
Knacc nop, Ha3BaHWeM «afanToreHbi». B nocneaytouive rogpl
aflanToreHbl 04eHb aKTUBHO M3YYanuCh B CaMbIX Pa3HbIX Ha-
NpaBneHusx, B YaCTHOCTW, NpenapaTbl 3N1eyTepPOKOKKa CTan
npuMeHsTbcs B BoeHHo-MopckoM dnote. B 1968 r. H.B. Jla-
3apeB B 0AHOM M3 nuceM nucan: «04eHb gonro s 6bin B ne-
Hy MOYTEHMs K 3anagHoi dapmakonoruu. TonbKo Teneps...
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A pa3obpan, yTo NpenapaToB TaM MHOMO, a H0MbLUMX CBEKMX
unei B apmakonormm Het. Mbl MoxeM oborHatb 3anag.
TonbKo y Hac Bce HAaoBopOT: MAeN MHOrO, @ NPENapaToB HET.
Wx npon3BoacTBO — BOT NpOKNATaA 3afiaqa, 0C/OXKHSIOLan
MOK U3Hb.

0nnum w3 nepsbix H.B. JlazapeB cdopmynupoBan HoBble
ANS TOro NepuoLa U BaXkHble Ans NPaKTUYECKON AeATeNbHO-
CTU HanpaBneHus, 3aKJIKYaloLLmMecs B pa3paboTKe He TOMbKO
XMMWOTEPaNeBTUYECKMUX NPOTUBOOMNYXOMEBLIX CPEACTB, HO
M HETOKCUYHBIX JIEKAPCTBEHHBIX CMOCOB0B MpeaynpexaeHus
MeTacTas’oB M BO3HUKHOBEHWS MaJIMrHU3MPOBAHHBIX KIETOK.
B HacTosiLiee BpeMs NOWUCK TaKwX npenapatoB Cpeau ecTe-
CTBEHHBIX A/ OpraHU3Ma COeAVHEHWH U UX MPOM3BOAHBIX
(peTMHoOMEOB, KApOTMHOMAOB U Ap.) aKTUBHO BeayT Bepy-
LUMEe OHKONOrMYecKMe LieHTpbl Bcero Mupa. B nabopatopuu
H.B. JlazapeBa B AaHHOM HanpaBneHUn TaKkxe Bbln JoCTur-
HYTbl onpefeneHHble ycnexu. bbino, B 4acTHOCTH, YCTaHOB-
NEHO, YTO ONpefeNeHHbIM aHTUMETacTaTUYeCKUM AeicTBu-
eM 0bnagaloT aganToreHbl PacTUTENBHOTO MPOUCXOXKAEHMS
(Npenapatbl eHbLUeHs U p.) u MeTunypaumn. Euwle 6onee
3t deKTMBHBIMY 3TV NpenapaThbl 0Ka3aUCh KaK KOpPPEKTOpbI
noboYHbIX IPHEKTOB LIMTOCTATUMECKUX CPEACTB W Ny4eBOi
Tepanuu [20].

MocnepHei KHUroi, u3naHHon B 1966 . No UHULMATUBE,
nof, pefakuuen u npu akTeHoM yuactum H.B. J1asapesa, cTa-
no «BeepeHue B reorurmery». H.B. JlazapeB npencraer 3aecb
KaK KpYMHbIiA MbIC/UTESb, PUN0COQ, YYEHBIM-3HUMKNONEANCT,
0606LLMBLLMIA MHOFOUNCIIEHHBIE CBEA,EHWS U3 Pa3NINYHbIX 06-
nacTeil COBPEMEHHOM HaYKW M OHMM W3 NepBbIX YKa3aBLUMIA
Ha HeobXoaUMOCTb pelLeHns robanbHbIX NpobneM oxpaHsl
OKPYKAIOLLEN Cpefbl B paMKax HOBOW KOMMJIEKCHOW HayKu,
Ha3BaHHOW UM reorurmeHon. Xota 3a [aHHOW HAYKOW B Ha-
CTOsILlee BPEMS 3aKPENWIOCh HAa3BaHUE «3KONOrMA», 3T0
He ymanset 3acnyr H.B. JlasapeBa kak ogHoro u3 ee npo-
BO3BECTHUKOB. «Henb3s 3abbiBaTth, UTO M3MeHsIOLLEe Npu-
POAY YeNlOBEYECTBO HMKOMAA He BbIpbIBAeTCA BCE Ke W3-
MoA BNacTW 3aKOHOB, U3-T0J, ee BAMSIHUS, XOTA MocnefHee
B pasHble UCTOPUYECKUE 3MOXM BbIPAXKAETCA HEOAMHAKOBO...
Mbl HUKOr@ He UMeeM [ieNno TOMbKO C BO3AEUCTBUEM Ha Npu-
pozy noboro, xots bbl CaMOro MOLLHOMO €€ KOMMOHEHTa, X0TA
Dbl M YenoBe4eCTBa, HO BCETAa C B3aMMOLENCTBUEM...» —
nucan oH.

H.B. JlasapeB bbin brecTawmMM negaroroM U NEKTOPoOM
(«3naToycToM» — MO BbIPAXKEHMIO OJHOM0 U3 YYEHWUKOB).
Mo ero WHMUMaTMBE W Mog ero pefakuuen bbino U3gaHo
nepBoe 0TeYecTBEHHOe «PyKoBOACTBO Mo apMaKonorum»
B 2-x ToMax (1961), K NoAroToBKe KOTOPOrO OH NPUBNEK BCEX
BefyLMX (apMaKonoroB cTpaHbl. OH Hanucan B 3TOM pyKo-
BozcTee 10 rnaB U BnepBble B MUpe BK/IOYMN B HEro pas-
nen «DapMakonorus TMNOBLIX MaTONOMMYECKUX MPOLIECCOB»
W NaBbl, NOCBALLEHHbIE CTUMYNATOPAM pereHepaunu u UM-
MyHuteTa. H.B. JlasapeB onybnukoBan 325 HayuHbix pabor,
B TOM uncne 20 MoHorpadmin. OH 0CHOBan 0AHY M3 KPYMHel-
WKX HayyHbIx Wkon: 30 poktopoB u bonee 110 kaHauAaToB
HayK AIBNSKOTCA €ro NpSMbIMU YYeHUKaMK.
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Camyto 60onbLuyto rpynny y4eHUKOB COCTABNAKT MUTOMLI
BMMA u BMA, cpeay Hux akapemuk AMH CCCP J1A. Tuy-
Hos, npodeccopa W.[1. lapackuHa, N.N. BpexmaH, N.O. pex,
M.J1. TepwaHoeuy, H.B. CaBatees, E.E. beneHbkuii, B.A. Ou-
noB U MH. fip. B nabopatopusx H.B. JlasapeBa B pa3Hbie rogpi
paboranmu byaywme akapemukm AMH CCCP B.B. 3akycos,
BMOC/eACTBUM 0CHOBaTeNb 1 NepBbii aupektop HAU dapma-
Konoruun u xumuotepanum AMH CCCP, J1.0. JlapnoHoB — oc-
HOBOMOJIOXHUK OTEYECTBEHHON XMMUOTEPANUM B OHKOJIOTUM,
H.MN. HanankoB — Bnocneactaum aupexktop HAW oHkonorum
uMm. H.H. Metposa.

WCKNtounTeNbHO MPUHLMNMANBHBIA U CMenbliA, 06naaas-
WKNA BbIpaXKEHHbIM YYBCTBOM COBCTBEHHOrO0 [OCTOMHCTBA,
bnecTawmin nonemMuct u b6opew no Hatype, H.B, Jlasapes He
MosTy4mn BCeM NOMHOTbI 0(ULMANBHOIO NPU3HaHWA B HaLLeW
CTPaHe, He CTan aKaJEMMKOM, XOTA KaK HWUKTO 3acnymu-
Ban 3T0ro 3BaHus. «Bo-nepBbIX, OH ObIN OYEHb TanaHTAMB,
a BO-BTOPbIX — TBOPYECKM aKTUBEH... XpaM HayKu — cTpoe-
HWe MHOrOC/I0XHOe. PasnnuHbl NpebbiBaloLLye B HEM JIIOAM. ..
M He BCe OHW JOCTATOYHO BLICOKM, YTOBLI AOCTOHO OLEHUTD
(v paxe paBHOAYLLHO TepreTb) BO3BbILUEHHYIO duUrypy Ta-
NaHTa, KoTopas HeBOJbHO KaK bbl BpocaeT TeHb Ha UX HEBbI-
COKOCTb. AHTUNATUM MOryT BO3HUKATH [aXe B Tex Cryyasy,
KOrZla TBOpYECKasn MPOLYKUMS TanaHTa HUKOMO He YLLEMNSET.
W 310 He uHBekTMBA. Tak bbino» [19].

H.B. JlasapeBy He Bceraa npoLiany OTKPOBEHHblE Bbl-
CKasbIBaHUS M nocTynku. Hanpumep, B 1947 . npu nybnuy-
HOM 0BCYXKAEHWUM ero KHUrM «3sontoumsa dapMakonorum»
OH He mobosncs HaronoBy pasrpoMUTbL AeMarormyeckue
nocTpoeHns npenofasatens Kadenpbl MCTOPUM MapTUK, YTO
B Te rogbl 6bino becrnpeLefeHTHO OTBaXKHBLIM MOCTYMKOM.
Xota B 1920-x — Havane 1930-x rr. ctatbn H.B. JlasapeBa
PerynspHo neyatanu B 3apybexHbIX Hay4HbIX XypHanax,
OMYCTUBLLMIACS 3aTEM JKeEMe3Hblii 3aHaBeC He Mo3BOSMA MU-
POBOMY Hay4YHOMY CO0BLLECTBY 03HAKOMMUTLCA C ero Haubonee
BblgaroLwmmMmcs Tpyaamu. OfHaKo B nocnefHWe roabl NpusHa-
Hve HaydHbIx 3acnyr H.B. JlazapeBa Bce bonee Bo3pacraer,
B TOM uucne 3a pybexkoM. B N2 2 33 1992 r. ogHoro 13 Beny-
LMX MeXayHapoaHbIx XypHanos Trends in Pharmacological
Sciences, 00bl4HO MyONMKylOLLEro HOBeWLIME LOCTUMEHUS
B (apMaKonorum, noseunack HeobblyHas 1A HEro petpo-
cnekTuBHaa ctatba «Hukonaih Bacunbesuy Jla3apeB, TOK-
CcuKonor U hapMaKonor, NpUXoauT U3 HebbITUA» € AaHHBIMM
0 MPUOPUTETHOCTY €0 UCCNELO0BAHMIA N0 ONPEAENEHNI0 KO-
YeCTBEHHbIX B3aUMOCBSA3e MEXAY CTPOEHMEM W buonormye-
CKWUM [eNCTBUEM XUMMUYECKUX coeanHeHni. K Hayany HoBoro
cToneTus (ThicAYeNeTHs) CTano o4eBUaHbIM, uTo H.B. Jlasapes
Bbln 04HMM M3 CaMbIX BULHBIX OTEYECTBEHHBIX Y4eHbIX XX B.

B passutue Tpagmumi H.B. JlasapeBa Ha Kadeape dap-
Makonorn BMA npopomxaetcs u3biCKaHWe cpeActs AN
noBbILLEHUS paboTocnocobHOCTH, afanToreHoB, aKTMBATOPOB
pereHepauuu U UMMyHuTeTa. Ero mpes o nepcnexTMBHOCTU
pa3paboTky CPeAcTB, BAMAKOLLMX Ha TMMOBbLIE NaTonoruye-
CKWe npoLiecchl, BOMMOTUIACh B CO3AaHMU HOBOTO (apMaKo-
JIOTMYECKOI0 Kacca — aHTUIMMOKCAHTOB.
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Puc. 12. BuHorpapmos Bacunuin Muxaiinosuy
(Bosrnaenan kadenpy B 1968-1987 rr.)

Fig. 12. Vasily Mikhailovich Vinogradov,
department head from 1968 to 1987

C 1968 no 1987 r. kadenpy QapmaKonormm axkagemmu
Bo3rnaensan npodeccop Bacunuii Muxaiinosuy Bunorpanos
(1924-2003) — TanaHT/MBLINA Nefaror U KPYMHbIA Y4YeHbIii-
dapmakonor (puc. 12). OH poamncsa B JleHuHrpage 28 ceH-
1A6ps 1924 1. B ceMbe U3BECTHOMO BNOCNEACTBUM (u3nosora
TPpyAa 1 npopekTopa JIeHMHrpafcKoro rocyaapcTBEHHONO YHU-
BepcuTeTa npodeccopa M.B. BuHorpaposa.

Mocne Havana Benmkon OTeqecTBEHHOI BOMHBI OH, bymyun
eLLe LUKONbHUKOM, Obln 3BaKyupoBaH B I. Enabyry, aB 1942 1.
BCTan B pAAbl 3alWMTHUKOB PoauHbl v npowen 6oeBoi nyTb
OT KpacHoapMelua M KypcaHTa BOEHHOTO yyunuwia Ao
oduLepa-ppOHTOBUKA, KOMaHAMpa NYNeMeTHOro B3BOfa,
a 3ateM potbl. Boesan B [Npubantuke, Monblue, BoctouHon
Mpyccuun. YuactBoBan B ocBoboxaeHuu Bapluasbl u B3f-
Tim Keénurcbepra. HarpaxpaeH opaeHamu KpacHoii 3Be3fpl,
OteuectBeHHoW BowWHbI Il cTeneHn u 6oeBbIMM Mepanamu.
B 1946 r. noctynun B BMA. lNMocne ee oKoHyaHusa B 1951 T.
CNY}WUN B BO3AYLUHO-AeCaHTHbIX BoicKkax. C 1993 r. oH Bep-
HY/CA B aKafleMMIo U NOCNe[0BaTENbHO 3aHUMaN LOIKHOCTH
afibloHKTa Kadenpbl GapMaKonoruu, accucTeHTa, AOLEeHTa
¥ 3aBegytowero kadenpoid. B 1968 r. 3awmtin poKTOpcKyo
AuccepTaumio Ha TeMy «HoBble NyTWM NpodUNaKTUKK W Te-
panuW TPaBMaTUYECKOro W KapauoreHHoro LwokKa». B 1987 r.
no 6onesHn BbIHY#AEH Obin yiTM M3 BMA, Ho npogomxan
TPYAMTBCA [OMA, BbIMYCTUB HECKOMTBKO KHUT N0 duUToTEpanimn
M y4acTBYA B MOArOTOBKE Hay4HbIX M Y4ebHbIX M3[aHWN Ka-
denpbl, BNOTL A0 CBOEH CMepTM [24].

B.M. BuHorpanoBy v ero LKonie NpUHALIEXUT MUPOBOM
NpUOPUTET B CO3LAHUN U U3YYEHUM MPUHLMNMANBHO HOBbIX
KNnaccoB dapMaKoorniyeckux npenapatoB, UCKIIIOUUTENBHO
MEPCMNEKTUBHLIX ANS BOEHHOW MEAMLMHBI, MeAMULUMHBbI Ka-
TacTpod M IKCTpeMaibHbIX COCTOSHWM, @ TaKKe Ans rpax-
LAHCKOro 3[paBooxpaHeHus. Peub uaet 06 aHTUrMnoKcaH-
Tax — CPeACTBaX, 3alUMLLAIOLLMX OPraHU3M Npu HefocTaTKe
KMCII0po/a B KIIETKaX UM HapyLUEHUAX ero YTUIU3aLMUK, U aK-
TornpoTeKTopax (0T 7am. actus — ABUXeHWe) — NnpenapaTtoB
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HEMCTOLLLAOLLIEr0 TMNA AeHCTBMS, NOBLILIAIOLLMX U COXpaHS-
toLmx Gusmnyeckyro pabotocnocobHocTb opraHu3mMa B Hebna-
TONPUSATHBIX ycnosusx [25].

Ha kadenpe dapmakonorum ewe B 1960-x rr. O.10. Pa-
YMHCKWUWA CUHTE3VPOBAN Takue BbICOKOI(QMEKTUBHBIE aHTU-
TUMOKCAHTLI, KaK TyTUMWH (MPOM3BOAHOE TUOMOYEBMHDI),
a 3aTeM amTtu3on (npousBogHoe Tuaamasona). [aHHble
npenapatsl npowu noapobHoe dapMaKonoruyeckoe us-
yuenue (J1.B. Mactywenkos, A.B. MacTyweHkos, A.E. Anek-
caHgposa, W.0. bonguna, T.0. bacuesa, B.H. benbiit).
370 NO3BOAMNO BbISIBUTL KIKOYEBOE 3BEHO B MX MeXaHu3-
Me [eWCTBMS — HOpPMann3aumio SHepreTMyeckoro obmena
MpU HefJoCTaTKe KUCMIOpOAA B KIETKaX UM HapYLIEHUSX UX
YTUIU3aLMU.

OTHoweHWe (apMaKonoros K paspaboTke aHTUrMmno-
KCaHTOB BHayane ObiIo BECbMa OCTOPOXHbLIM, MOCKOJbKY
Kak neyebHoe cpeAcTBO MpU FUMOKCUM B KIIMHUYECKMX YC-
NOBMSAX LLIMPOKO W C YCMEeXoM Ucronb3oBarcs Kucnopod. 0a-
Hako B.M. BuHorpapioB B nonb3y co3aaHWs aHTUIUMNOKCAHTOB
BbIABMHYN CeaytoLmMe apryMeHThl: 1) KucnopogHas Tepanus
He BCerfa AOCTYNHa; 2) B OpraHM3Me KWUCNOPOAHbINA Kackag,
MMeeT JOCTAaTOYHO MHOTO YA3BUMBIX MECT, B KOTOPbIX MPU Ha-
JINYMKM [AOCTaTOYHOTO KOMMYECTBA KUCNOPOAA BO BAbIXaEMOM
BO34yXe B pe3y/bTaTe pasfMuHbiX (OpM MaToforum Moryt
HapyLUaTbCA ero NPOHUKHOBEHME B KPOBb, JOCTABKA TKAHAM
W yTUAM3auma, — B Nofo6HbIX CNyyasx KUCIopopoTepanus
MeHee HaJeXHa, a aHTUIMNOKCaHTI, JeNCTBYIOLLME Ha Kie-
TOYHOM YpOBHe, bonee apdeKTUBHLI; 3) KUCNOpoA, He YTUIU-
3MpyeMbI NpU TUMOKCUN W 0COBEHHO B MOCTIUMOKCUYECKOM
nepuoge, B NpoLecce SHEPronpoayKLMU HAaYMHAET MOBPEX-
[aTb CTPYKTYpY MeMBpaH (KaK ceryac sIcHo, U3-3a aKTUBaLmMm
MEpPEKUCHOT0 OKUCNEHUS IMNUAOB); 4) aHTUIMMOKCAHTbI MOTYT
MCMOMb30BaTbCA B COYETAHUM C OKCUreHoTepanuen ans ycu-
nexus neyebHoro addekTa nocnegHein [23].

lepeuncneHHble apryMeHTbI NOAYUMM Ha Kadenpe 3KC-
nepuMeHTanbHoe NoaTBepXAeHue, u yxe B 1972 1. Ha nne-
Hyme [lpaBnenus BcecotosHoro HayyHoro obuiectBa dap-
MaKo/10roB pa3paboTka aHTUIUMOKCaHTOB Bbina BbIABUHYTA
B YMC/O aKTyanbHbIX NpobneM, a 3ateM B pedepaTMBHOM
XypHane no (apMaKoiorMu aHTUIWMOKCaHTaM BblfeneHa
cneuvanbHas pybpuka.

PesynbTathl noapobHoro ¢apMaKonornyeckoro Wus-
yyeHus TyTUMMHA M aMTM30Na Ha Kadenpe Ha OCHOBaHWM
paspelenns Dapmakonoruyeckoro Komuteta MuH3gpaBa
CCCP no3Bonunmn NpoBeCTU UX KIMHUYECKME UCTbITaHUA MO
LUMPOKOMY KpYry NMOKa3aHuii, NOCKONbKY MMMOKCKUS OTHOCUT-
€S K CaMblM pacnpocTpaHeHHbIM TUMOBLIM NaTONOTUYECKUM
npoLeccaMm, a U3yUYeHHble aHTUIUMOKCaHTbI NPOSBUIIN B 3KC-
MEePUMEHTE BbIpaXKeHHbIN YHUBEPCANBbHBIN 3aLMTHBIN 3P deKT
npu 60NbLUMHCTBE BUAOB MMMOKCUM, TaK KaK AeliCTBOBaIM Ha
KMC/IOPOLHbINA KacKaf Ha Noc/iiefHeM, peLLaloLleM atane —
Ha ypoBHe KJIETOK. [10 UTOraM KIMHUYECKMX MCMbITaHWIA Ty-
TUMUH W aMTU301 OKasaucb 3PGHEKTUBHBIMU CPeACTBaMM
neyeHus ObIxaTeNbHOM HE[OCTAaTOYHOCTM Pa3fIMYHOTO reHe3a
(AJ1. KocTioueHKo), TpaBMaTMYECKOTO W OXKOMOBOMO LUOKA
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(H.W. Kouetbiros, K.A. Typesuy), nHcynsta (C.0. bapcykos),
nHdapkTta Muokapaa (H0.H0. CeMuronoBckmi), MeMmUyecKoil
bonesnm cepaua, nwemmnyeckux aputmui (T.B. BuHorpaposa),
cnabocTv pofloBoM AeATeNbHOCTH, BHYTPUYTPOBHOM runoKcuu
nnoga (H0.B. Upenes, B.B. AbpamueHKo), nocneonepaumoH-
HbIX nape3oB KuwevHuKa (H.H. Tumodees). BoipaxeHHoe
3alUMTHOE [AeicTBME AaHHbIX aHTUTMMOKCAHTOB B OTHOLUE-
HAWM GYHKUMA 1 MeTabonn3Ma pasnMuHbIX OpraHoB Habnio-
panocb npu onepaumsx Ha cepaue (CA. bospuHoB), noykax
(A.W. KypToB), TpaHCN/I@HTALMM KOMXKHO-MbILLEYHbIX IOCKYTOB
(B.B. KyauH). AMTM30M1 NposiBUN HECKONbKO Bosee BLICOKYH
AHTUIMMMOKCUYECKYI0 aKTMBHOCTb M Brnocneacteun Qapma-
Konornyeckuit komuteT Munsgpasa CCCP npusHan ero 3ta-
NOHHBLIM aHTUMMNOKCAHTOM. 3a pybeoM nepBeble Npenaparthbl
C aHTUIUMOKCMYECKUM [lercTBUEM — LnTOXpoM C 1 TpuMe-
TasuauH (NpeayKTan) — NosBUIUCH NO3[HEE U MOKA LUIMPOKO
MPUMEHSIIOTCA NPEeUMYLLLECTBEHHO MPU MLleMUyecKon bones-
HUW cepaLa.

MOMMMO U3bICKaHWA TPaLMLMOHHBIX AHTUIMMOKCAH-
TOB — CPELCTB, AENCTBYIOLLMX HAa TKAHEBOM YPOBHE, — Ha
Kadenpe QapMaKonorum B ONMCbIBaeMblii Nepuof 6Gbiam
pa3paboTaHbl U Apyrve npenaparbl, KOTOpble TaKKe MOXHO
Ha3BaTb aHTUIMMOKCUYECKUMMW CPEACTBaMM, MOCKONBKY OHM
B OMpeAeNeHHbIX CUTYaLMsaX BOCCTAHABMBAKOT CMOCOBHOCTL
reMorniobuHa 3axsatbiBaTb M TPAHCMOPTMPOBATb KUC/IOPOA,
T. €. MNPEnATCTBYIOT CHUXKEHMIO COAEPIKAHWA KUCNOpo-
Aa B KpoBu. K TakuM nmpenapataM MOXHO OTHECTM auuM30N
(UMHKCOAepKallee NpOM3BOLHOE BUHMAMMMAA30Ma) —
nepebid B MUpe 3QMEKTUBHBIA aHTUAOT NPOTUB OTPAB/EHMS
yrapHbiM rasom (0.10. Ypionos).

Co3paHue HoBoro (hapMaKoNMorMYecKoro Kiacca aKTo-
MPOTEKTOPOB Ha Kadeape dapMakonoruv BMA B KoHue
1960-x rr. 6bino obycnoeneHo TeM 06CTOATENLCTBOM, YTO
Haubonee M3BECTHbIE K TOMY BpEMEHW CPeACTBA NOBbILIEHMS
YMCTBEHHOM 1 n3nyecKoii pabotocnocobHoCTM — ncuxoMo-
TOpHbIE CTUMYNATOPLI (DeHaMMH 1 ero aHanoru) — obnaganm
CYLLECTBEHHbIMW HEAO0CTaTKaMy: MUCTOLLAWMUM TUMOM [Aei-
CTBMS, TPEDYIOLIMM [OCTAaTOYHO NPOAOMKUTENBHOM OTAbIXA
nocne NPUMEHEHNUS U OrpaHNYUBAIOLLIMM YaCTOTY MCMONb30-
BaHMA npenapara; TpaHchopMaumen No3uTBHOMO 3pdeKTa
B HEraTMBHbIi B 0C0D0 OCMOMHEHHBIX ycnoBusx (oeduumt
K1CNopopa, neperpeBaHme, NepeyToMieHne 1 ap.); 0nacHbIMM1
No6oYHBIMM ABNEHNAMM (MOBLILLEHWE apTepUanbHOro AaBne-
HuWs, CTEHOKapAMsA BN/I0Tb A0 MH(apKTa MMOKapaa, obocTpe-
HWe TpeBOru, NMCUXOTUYECKUE CABWMM); pa3BUTUEM NpUCTpa-
CTUA (HapKOTUYECKOW 3aBUCMMOCTM). AKTOMPOTEKTOPBI ObNK
C03[aHbl B pe3ynbTaTe W3bICKaHWs CPEACTB MPUHLMMUANIBHO
MHOrO TMNa AeicTBUA, NOBbILIAKLWMX paboTocnocobHOCTb He
3a CYET UCTOLLaKOLLLEN MODMM3ALIMM SHEPTETUYECKMX U BYHK-
LiMOHaNbHBIX PeCYpcoB OpraHu3Ma, NofobHO NCUXOMOTOPHBIM
cTUMynsaTopaM, a bnarogaps akTMBaLKUW BOCCTaHOBUTENbHBIX
MpOLeCCOB B X0OA4e AEATENbHOCTWU U Mmocnie Hee (ycunenue
BOCMOJIHEHMS BELLECTB — WCTOYHMKOB 3HEPTUM W YTWUIM3a-
UMM 0bMeHHbIX MeTabonuToB), a Takke BcneAcTue bonee
3KOHOMHOTO PaCcXO0BaHWUA COEMHEHU — MNpOAYLEHTOB
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3HEPrWM 3-3a NOBbILLEHNS 3QGEKTUBHOCTU IHEPTONPOLYLIN-
pytoLLumx cucteM. Takoi TUN AeicTBUA 00BACHAET 3HAUNUTENb-
HO BosbLLyto 6€30MacHOCTb aKTOMPOTEKTOPOB M WX BbICOKYHO
3 }EKTMBHOCTb B YKa3aHHbIX BbILLE OCOXKHEHHbIX YCIIOBUAX,
B KOTOpPbIX MCUXOMOTOPHbIE CTUMYNATOPbI Mano3hdeKTUBHBI
WIM [laxe BAMSIKOT Ha paboTocnocobHOCTb M CoCToSHKE opra-
HWU3Ma HeraTuBHO.

N3 coeamHeHni, cuuTesnpoBaHHbIX @.H0. PauMHCKMM Ha
Kadenpe dapmakonorun BMA, camas BbipaxKeHHas aKTonpo-
TEKTOpHas aKTUBHOCTb bblNa BbiSIBNEHA Y pAfa NPOM3BOLHbIX
2-MepKanTobeH3uMuaasona, ocobeHHo y npenapara, Nosy-
umBLLero Hasganue «bemutun» (0., bobkos, A.B. CMupHOB,
C.A. Bopobbes, J1.A. bessesa). [ocne BcecTopoHHero dap-
MaKOJIOrMYeCKOro MCCIIeA0BaHNS U paspeLLeHns UCTIbITaHWi
Ha nioaax 6eMUTUN YCMELLHO NPOLLIEN 3TU UCMbITaHUA B MO-
LEeNbHbIX U peasibHbIX 0CJIOXHEHHBIX yCoBUAX (bonbLune no-
BTOPHbIE HArpy3KW, MMMOKCUS, NeperpeBaHne u ap.) B Kade-
CTBe CPeACTBa NOBbILLIEHUSA GuU3nyeckoi pabotocnocobHOCTH
(AJ1. 3tobaH, B.N. HataneHko, T.B. CambykoBa, B.®. KaTkos,
E.B. LWycTos, 1.C. Mopo3os, A.C. Jloces, H0.H. Kopones u ap.).
3aTteM OH 6bi1 paspeLueH Ans LWMPOKOro NPUMEHEHUS, BHe-
OpPEH B MPOMBILLIEHHOE NPOM3BOACTBO W MPUHAT Ha CHab-
EHMEe BOEHHO-MEeAMLMHCKOW Cnyxbbl B KayecTBe LUTaTHO-
ro (tabenbHoro) akTonpotekTtopa (Bnnotb Ao 2003 r., Korga
u3MeHunack KoHuenuma MO PO no TabenbHbIM cpeacTBam).
BeMutun ncnonb3oBanu BoeHHocnyxawme B AdraHuctaHe
1 YeuHe, NMKBUAATOPLI NOCNeACTBUN YepHODbINbCKOI KaTa-
cTpodbl U 3eMeTpAceHNs B ApMEHUH, 3UMOBLUMKM B AHTap-
KTuge v 7. n. bemMutun n gpyrie akTonpoTeKTopbl, CO34aHHbIE
Ha Kadeape, He UMeKOT BIIM3KMX aHanoroB, B TOM Yucsie 3a
pybexoM.

B otmune oT NcuXoMOTOPHBIX CTUMYNIAITOPOB C UX «LOMUH-
rOBbIM» WUCTOLLAKOLLMM [LEeNCTBUEM, aKTOMPOTEKTOPbI MOXHO
LUMPOKO MPUMEHATL A8 BOCCTaHOBNEHMsA pabotocrnocob-
HOCTW BONBHBIX C CaMOW Pa3NIMYHOM NaToNorueit B cyyasx
PasBUTMA Y HUX acTeHMYecKoro cuHapoma (cnaboctu, yToM-
NAEMOCTH, CHWKeHUs pabotocnocobHocTk). 310 BbiNo MoKa-
3aHo npu HeBpo3ax, ocobeHHo HeBpacteHuu ([, HesHaMos,
T.B. CepebpskoBa), paauaumoHHbIX nopaxeHuax (A.M. Hu-
KnopoB), NekapcTBeHHbIX MHTOKCHKauuax (J1.C. Lnunens)
W Jpyrux 3aboneBaHUsX M MaTONOMMYECKUX COCTOSHMSAX.
Bnaronaps BOCCTaHOBUTENBHO-3KOHOMU3MpYIOLLEMY TUMY
JenctBua 6eMuTMN MOryT npakTuyecku 6e3 Kakux-nubo
OrpaHWYeHU UCMONb30BaTh 3A0POBbIE AU B MOBCELHEB-
HOW YKM3HM MpW YTOMSIEHUM UK Nepes BonbLUMMU Harpys-
Kamu.

Wtorn nccnegoBaHuid, MOCBALLEHHBIX aKTOMPOTEKTOPaM,
Obinn 0606weHbl B.M. BUHOrpafoBbIM M €ro y4eHuKamu
B MoHorpadum «®apMaKonormyeckass Koppekuus yromne-
HUs» (1984). PesynbTaToM nybnMKaumm cTano pacnpocTtpaHe-
HWe aKTOMPOTEKTOPHOM KOHLENLMM U MPUHATUE €€ LLIMPOKUM
KpYroM CneLmanmcTos.

CnepyeT OTMETWTb, YTO 338 MHOMME rofbl WUCMbITAHUIA
U peanibHOro MPaKTMYECKOro MPUMEHEHUS aHTUIUMOKCAHTOB
M aKTOMpPOTEKTOPOB, CO34aHHbIX Ha Kadegpe, CepbesHbIX
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VICTOPUA APMAKOIIONMN

1.
Puc. 13. B.M. BuHorpazos (B LieHTpe) co ciylatensmm dakynbTeTa
noBbILIEHUA KBanuduKaummn. Goto 1979 .

Fig. 13. V.M. Vinogradov (in the center) with students
of the Faculty of Advanced Training; photo was taken in 1979

nobouHblx addekToB He Habmopanock. M3pegka passuBa-
JMCb NETKUe annepruyeckue peakuum Ha bemutun, He Tpe-
boBaBLuMe NeyeHus, a TaKKe B OTAEMbHBIX CiTyyasx Obino
ONMcaHo pasfpaaloluee AelcTBME amMTn3on1a Npu bbICTpoM
BHYTPUBEHHOM BBELLEHUM.

MoMUMo pa3paboTKU OCHOBHBIX HAyYHbIX HaMpaBeHui,
CBA3aHHbIX C CO3JaHWEM aHTUIMMOKCAHTOB W aKTOMpPOTEK-
TOpoB, Ha Kadeape nopg pykosoactBoM B.M. BuHorpaposa
BE/IOCb M3bICKaHME CTPecCc-NpOTEKTUBHBIX CPELCTB HOBOMO
TMna. AKTyanbHOCTb [aHHoW npobnemel Bbina obycnosneHa
TeM, YTo Hambosee U3BECTHbIE U LLMPOKO MCMOJb3yeMble Mpe-
naparbl s NPOGUIaKTUKY U KynMpoBaHus cTpecca — beH-
30[Ma3en1HOBbIE TPAHKBUIU3ATOPbI (AMafenaMm, GeHasenam,
OKCasernaM W UX aHanoru) — BbI3bIBAKT MHOMOYUCTIEHHbIE
noboyHble 3deKThl (3aMefnieHne CKOpPOCTU peaKuMil Ha
Pa3fpaXUTENM, YXYALEHUE OMepaTMBHOM NaMATH, COHNU-
BOCTb paccnabneHue MblllL), MPUBOLALUME K CHUMEHMIO
paboTocnocobHOCTU NpU YMCTBEHHOM, NCMXOMOTOPHOM one-
PaToOPCKON U U3NYECKOW AeATeNbHOCTU. YueHukn B.M. Bu-
HorpagoBa B.®. Katkos u E.b. KaTKoBa BbisSBUAM W M3yumin
CTpecc-npoTeKTUBHbIE CBOWCTBA OCHOBHOTO NpeAcTaBuTe-
na (apMaKoNor1yecKoro Knacca HooTponoB — nupaueTa-
Ma (HoOTponuna) — W HOBbIX COEAMHEHWA C HOOTPOMHOW
aKTMBHOCTbH), CMHTE3WPOBaHHbIX Ha Kadeape, B 4acTHoO-
CTU npenapata anMua. beino ycraHoBneHo, YTo 3TW cpep-
CTBa MpW CTPecCce HECKONMbKO YCTymakT beHsonuasenu-
HOBbIM TpaHKBUNW3aTOpaM MO 3aLUTHOMY [ENACTBUIO Ha
BMCLiepasibHbIe CUCTEMBI, OHAKO B OT/IMYME OT [aHHbIX
TPaHKBMIU3aTOPOB OKAa3biBAKT BbIPAXKEHHOE MOMOMMU-
TeNbHOE BAMSIHME Ha 00y4aeMOCTb, BOCTPOM3BEAEHUE Ha-
BbIKOB, Qm3mnyeckylo pabotocnocobHocTb. HooTponHble
CBOWCTBA afMMAA W psAa HOBbIX COELMHEHMIA MOAPOOHO
M3yyeHbl HA PasfiNyHbIX MOLENSX, B TOM YUCNE Ha NpaKTu-
YECKM 0YEHb BAXKHOM MOJENU YepernHo-MO3roBOM TPaBMbI
(A.T. Tpeuxo).

Pe3ynbTathl, NONYYEHHbIE HA KWUBOTHbIX, NOATBEPAUINCH
MpW W3y4yeHUU CTpecC-MPOTEKTUBHOTO AENCTBUS Nupale-
TaMa M anMupa Ha 370poBblx fobpoBonbuax, a y nauu-
EHTOB C YeperHo-M0o3roBOM TPaBMOi ObiN MOKa3aH YeTKUM
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[crxohapMaKonora v BYoMorMYecKas HapKonors

neyebHbI ahdeKT anmMuaa, BKIOYAKILLWMIA HOOTPOMHYH aK-
TMBHOCTb (YCKOPEHWe HOpManu3aummu BbICLIMX MCUXMYECKUX
GYHKUMI).

B.M. BuHorpagoB fBNseTcs OAHWUM M3 OCHOBOMONOX-
HWKOB aHecTe3noNorMM B Haluel ctpale. [pu ero yyactuu
Obina co3paHa nepBas B cTpaHe kadedpa aHecTe3vonoruu
BMA. OnybnukoBaHHble uM B coasTopcTe C [1.K. [JbadyeHko
MoHorpadun «OcHOBbI KNIMHWUYECKOI aHecTeanonoruu» (1961)
u «YactHas aHectesuonorus» (1962) ctanu nepebIMU pyKo-
BOACTBaMU ANS CNELManMCToB-aHecTesnoIoroB 1 4o c1x nop
He YTpaTWIu CBOEr0 3HAYEHMS.

B.M. BuHorpagoB 3aBoeBan 6onbluylo NONyNsPHOCTL Kak
BnecTawmit NexTop, Bceraa coobLLalLLmii caMble HOBbe CBe-
OeHns 13 obnacTu NeKapcTBEHHOW Tepanuu, YMelLmin 3a-
XBaTUTb AyLUTOPMIO NPW U3NIOXKEHUM CAMOTO CJIOKHOTO Ma-
Tepuana (puc. 13). YuebHuK dapMaKonorum, NoaroToBAeHHbIN
B.M. BuHorpazoBbIM 1 ero coaBTopamm, NoayYun cpeay Kyp-
CaHTOB M CryLUaTenei akageMum, CTYAEHTOB BY30B U CreLu-
anuCcToB-MEAMKOB PasfIMiHOro Npodus LLMPOKOe Npu3HaHue
W BbepXKan HeCKONbKO U3LaHUN.

B.M. BuHorpanos cran aBTopoM 6onee 260 Hay4HbIX Tpy-
noB U 60 uzobpeteHuit. OH 6bin uneHom [paeneHuns Bceco-
103HOr0 M JIeHMHIPaLCKOro HayyHbIX 06LLecTB hapMaKonoros,
noarotoun 9 AOKTOpoB M 16 KaHAMAATOB HaYK.

C 1987 no 2000 r. kadenpy Bo3rnaBnan y4eHuk B.M. Bu-
HOrpajoBa JOKTOp MeAMLMHCKUX HayK npodeccop AnexkcaHap
Bnagumuposuy CmupHos (1948-2000). On poauncs B . bye
KocTpoMckoit obnactn, okoHunn BMA (1972) n apbloHKTypy
npu kadenpe dapmaronorum (1975). MocnemosartentHo 3a-
HWMan SOMKHOCTM MMA[LIEro U CTapLUero Hay4Horo coTpys-
HWKa HayyHO-uccneaoBaTeNibckon nabopatopuu obutaemo-
ctm BMA, 3atem npenopaBatens Kadenpbl GapMaKonorum.
B 1986 r. 3awwumTin LOKTOPCKYHO AMCCEPTALMIO, MOCBALLEHHYHO
U3bICKaHWIO 1 M3Y4YeHWU0 aKTonpoTeKTopoB. CNUCOK ero Tpy-
noB BKoyaeT bonee 350 HayyHbIx pabot u 30 M30bpeTeHwmii.
OH sBNSeTCA KpynHbIM crieuuanuctoM B obnactu dapmako-
JIOTMM 3HEPreTMYECKOro U NacTuyeckoro obMeHa, ocobeH-
HO (apMaKooruM aKTOMPOTEKTOPOB W AHTUIWMOKCAHTOB.
MogrotoBun 6 poktopoB M 17 KaHAMAATOB HayK. B Teuyenue
HECKONIbKMX NeT bbin 3amMecTuTenemM npencenatens Gapmako-
normyeckoro KoMuteta MuHsapasa Poccuu, Bxoaun B cocTaB
MpaBneHna Poccuitckoro u CaHkT-leTepbyprcKoro Hay4HbIX
obwects papMaronoros, bbin 3aMecTuTeneM npeacenarens
OBYX OMCCEPTaLMOHHBIX COBETOB, YIEHOM psAfa MEXBELOM-
CTBEHHbIX MPOBAEMHbIX KOMMUCCUIA M 3KCMEPTHBLIX COBETOB
(puc. 14).

A.B. CMMpHOB 3aHMMancs pa3paboTKoi MeauMKaMeHTo3-
HbIX CPEACTB [J1 BOEHHOM MEAMLMHbI, MeaULMHbI 3KCTpe-
MabHbIX COCTOSHWIA U 0BLLEKMHUYECKON NPAKTUKK. B KOH-
ue 1960-x rr. yyacTBoBan B 3KCMEPUMEHTANIbHOM U3yHeHUU
nepBbIX BbICOKO3(HEKTUBHBIX aKTONPOTEKTOPOB beH3UMMaa-
301bHOr0 psiaa (bemMuTn 1 ap.) 1 3aTeM NoapobHO U3yumn ux
MEXaHM3M [eNCTBUA, COCTOALLMI B BbICTPO pa3BMBalOLLENCS
aKTWUBaLMM CUHTE3a Pa3/INUHbIX (DEPMEHTHBIX U CTPYKTYPHBIX
BenkoB [26].
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PacKpbiTe MexaHu3ma aeiicTeus beMuTina v ero aHasno-
roB MO3BOSMNO M3yyaTb M MCMONL30BATh 3TU Npenaparbl He
TONbKO B Ka4yecTBe CPeACTB MOBbILIEHUS U BOCCTAHOBNEHMS
paboTocnocobHOCTW, HO U YCKOPEHUS M YNpoYeHns apanTa-
LMW opraHu3Ma K BamsHuio runokeum (B.1H0. faHyo), neperpe-
BaHuio (A.B. MypaBbeB) U Apyrux aKcTpeMarbHbIX GaKTopoB,
a TaKKe B KauyecTBe HecneuMuueckux NevebHbIX BoccTa-
HOBUTENbHO-pEreHepaTopHbIX, PEabUNTALMOHHBIX U UMMY-
HOMOZYNUPYIOLLMX NpenapaToB € 04EHb LUMPOKMM CMEKTPOM
npumeHenuns. B atu rogel 6emMutin 6bin ycnewwHo aKcnepu-
MEHTabHO M K/IMHUYECKW UCTIbITaH NPU MBILLEYHBIX OUCTPO-
¢uax pasnuuHoro reHesa (B.I. MycTosepos, JI.A. CaiikoBa),
TOKCMYECKUX M BUPYCHBIX nopaxeHusx nedvenn (H0.B. Jlob-
3uH, B.B. TanBopoHcKas, C.B. OKoBWTBIN), ULIEMUYECKOI
bonesHu cepaua (E.A. Kawwuna, J1.J1. Bobpos, C.I. Yneiumk,
B.A. CMupHOB), BHyTpUyTpo6HOM runokeuu nnoga ([b. Paou-
HWH), oTpaBneHnax HocdopopraHUHECKUMU MHCEKTULMAAMH
(PM. CrnmBakosa, W.B. AkceHoB), YepenHo-M03roBoii TpaBMe
(U.B. 3apybuna, ®.H. HypmaHbeToBa), naTonorum cnyxoBoro
1 BecTUbynsapHoro aHanm3atopos (B.P. lo¢pmaH, J1.A. ha3Hu-
Ko, B./. [luckaneHko), nopaxeHun CM3NCTON KULLEYHUKA
npu neputonute (M.[. XaHesuy, H.A. JlapuH), runouMMyH-
HbIX COCTOSIHUAX C 4acTo NOBTOPAKLLMMUCS OCTPbIMU Pecniu-
PaTOPHBLIMU BUPYCHBIMU MHAEKLMAMU UNW PELIUaVBUPYIOLLLEH
poxent (B.W. Pathukos, J1.W. PaTHuKoBa), rHOMHWUYKOBBIX
3aboneBaHuax koxu ([H. TapaceHKo), NocTabCTUHEHTHbIX
pacctpoicteax npu ankoronusme (M.[4. LWabaHos, C.10. Ka-
nvweswd, 0.B. Tonuapos, B.B. Boctpukos). bnarogaps ycu-
JIEHMIO 3HEPTOMPOLYKUMM B KIeTKax, aKTMBaLMKU NPOLLeccoB
pereHepaLuu U UMMYHHBIX peakuuii bemuTun okasancs ad-
(EeKTUBHBIM CPEACTBOM MOAOTOBKU GONBHBIX K XMpypriye-
CKWM OMepaLysM U YCKOPEHUs NoceonepaLumnoHHon peabu-
JIUTaLMK, B YACTHOCTU NpU aOPTOKOPOHAPHOM LLYHTUPOBaHUH
(B.M. Knioxxes, J1.A. HoBukos).

B 3101 nepuog, Ha kadenpe bbIN0 NPOAOIIIKEHO U3bICKaHUE
1 U3ydyeHne aHTurMnokemdeckux cpeacts (b.M. Kpusopyuko,
.B. 3apybuHa, M.B. Jlykk, 0.M1. MupoHoga, B.B. Mapbiwesa).
OueHb noapobHo UccnenoBaHo 3aLUMTHOE LENCTBUE TYTUMMU-
Ha 1 0cobeHHO aMTM30Na B ro/IOBHOM MO3re, CEpALe, MEYeHH,
MOYKax, CKeNETHbIX MbILLLLAX NpU rMNoKcun. Takoe aeiicTaue
BbISIBNIEHO N0 MHOTWM MOKa3aTensaM SHepreTMYecKoro obme-
Ha, He U3yYeHHbIM paHee.

Mon pykosopctBoM A.B. CMupHOBa 6bino ycTaHoBMEHO,
YTO HOpPManM3aLKa 3HepreTMYecKoro 0bMeHa aHTUrMNOKCaH-
TaMu BCerfa BefleT K HopManu3aummn cBobofHopaauKanbHbIX
MpoLIeCcoB, a 3T0 03HaYaeT, B CBOK 04epefib, NpeAoTBpaLLe-
HWe CTPYKTYPHBIX 1 YHKLMOHANbHbIX HapyLLIEHUA B MeMbpa-
HaX 1 Pa3INYHbIX KNETOYHbIX OpraHeninax. 3alinTHoe BAMSHUE
AHTUTMMOKCAHTOB Ha CTPYKTYPY KIETOK PasfiyHbIX OpraHoB
MOATBEPXKAEHO NPU 3NEKTPOHHO-MUKPOCKOMMYECKUX UCCne-
posahusx (A.N. Hosoxunosa, TA. Bparuna). bbino npopon-
JKEHO 3KCMepuMeHTanbHoe u3yyeHue neyebHoro AeicTaus
AHTUIMMOKCAHTOB Ha MOZENAX PasfIMyHbIX NaToNOrUYecKnX
COCTOSHUI, NpeXAe BCEro ULWEMUYECKUX PacCTPOMCTB; 3a-
BepLLeHbl paboThl, HeobXoaMMble ANS BHELPEHUS aMTHU30M1a
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Puc. 14. CmupHoB AnexcaHap Bnagumuposuy
(Bosrnaenan kadeapy B 1988-2000 rr.)

Fig. 14. Alexander Vladimirovich Smirnov,
department head from 1988 to 2000

B MPOMBILLIEHHOE NPOM3BOACTBO W LLUMPOKYID MEAULIMHCKYIO
npakTuky. B 1990-e rr. Ha Kadeape CMHTE3MPOBaH PAL, HOBbIX
AHTUTMMNOKCUYECKUX CPeACTB — MPOM3BOAHLIX TPUA3UHO-
1 umuaasonHaona (A.b. ToMumH), U Ha4aTo MX UCCNefOBaHMe.
Jnwb 3a Tpu nocnegHux gecatunetus XX B. COTPYAHMKM Ka-
denpbl nonyamnmn onee 100 aBTOpCKUX CBMAETENLCTB U Na-
TEHTOB Ha M300peTeHms.

B Hauane 2000 r. Tmxenan 6onesHb He No3sonMna npo-
¢eccopy A.B. CMMPHOBY NpOJOMKMTL aKTUBHYK Hay4HYH
U neparornyeckylo festensHocts B BMA. o npurnawenuto
HayanbHWKa akagemuu akagemuka PAMH reHepan-nonkos-
HUKa MeauumMHcKon cnyxbbl 10.J1. LeBueHKo Bo3rnaBuThb
Kadenpy B Mapte 2000 r. 6611 npurnaweH OOKTOp Meau-
UMHCKMX Hayk npodeccop [etp [Amutpuesny LlabaHos
(p. 1955). M. L. LLlabaHoB — M3BECTHLIN B CTpaHe U 3a pybe-
YOM Y4eHbld B 0bnactu duamonorum u dpapmakonorum LIHC.
Ero uccnepnoBaHus NOCBALLEHBI BbISSICHEHMIO MEXaHM3MOB Na-
MSAITU, NOAKPENEHNS, 3MOLMIA 1 BO3MOXHOCTAM WX yrpasne-
HWA C NOMOLLbI (hapMaKonornyeckux Bewlects [27]. OaHaKo
3T0 MpefMeT OTAENBHOM MybnMKaLmW, onuckIBatoLLEN paboty
KonnekTuea Kadenpbl yxe B XXI B.

Mongons UTorM NepBbIX ABYX CTONETUN UCTOpPUM Kadeapbl
tapmakonorum BMA [3, 4, 14, 16, 24], MOXHO 3aKJ04UTb, YTO
Kadernpa, no cyTu, cTana Konbibesbio oTe4ecTBeHHOM dapMa-
KONOruu, U3 KOTOPOH BLILLIO NoAaBnstoLLee 60MbLIMHCTBO ee
BeLyLUMX NpefcTaBuTenen 1 rae bblm [ocTUrHyTHI Hanbonee
BreyatnslLLme HayyHble pesynbTaTbl. [l03ToMy UcTopus Ka-
Gbenpbl dapmakonorum BMA — 370 B 3HaumMTeNbHOM Mepe
W ucTopus Bcel oTevecTBeHHoW (apmakonoruu. Kadeppa
BHEC/Ia BECOMbIi BKNaZ B 00y4eHMe M BOCMUTaHWE MHOTUX
MOKONEHMIA BOEHHBIX W FpaXKAaHCKUX Bpaueld, a TakxKe noja-
FOTOBKY CMeLManmcToB-(GapMaKoioroB U KMHUYeckux dap-
MaKkonoros. OHa U ceityac NPoAcNKaeT IMAMPOBATL B paspa-
BOTKe NpPUOPUTETHBIX HAay4HbIX HAaNpaBIEHWUH, NEPCTEKTUBHBIX
KaK N8 BOEHHOW MeOUUMHbI, TaK U AN NpaKTUYecKoro
30paBo0OXpaHeHNS.
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+ KpaBkoB H..: 0 BHyTpUBEHHOM re[lOHaNIOBOM HapKOo3e.
CN6., 1910. 27 c.; OcHosbl papMakonorum: B 2 1. M., 1933.

+ Aununukos C.B.: MepuKo-caHWTapHble OCHOBbl BOEHHO-
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noruun. M., 1941, OpraHonpenapartbl. M., 1948.
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AHanu3 peincTema OKCMTOLMHA Ha LLeHTpasibHY0 HEepPBHYIO cUCTe-

MY MpPU pa3yindHbIX NYTAX BBEeAEeHUA
M.B. JlutBnHosa, W.10. Tuccen, A.A. Jlebepnes, E.P. buiukos, U.B. Kapnosa, I1.[1. LLIabaHoB

WHCTUTYT 3KcnepuMeHTanbHoi MeauumHbl, CaHKT-TeTepbypr, Poccus

AkTyanbHocTb. HepelueHHoi npobneMoi Ha NyTM COBEpLUEHCTBOBaHMA (apMaKoTepanuu 3aboneBaHMin LEHTPasbHOM
HepBHOW CUCTeMbl OcTaeTcs pa3paboTka M co3faHWe TEXHONOTWI, NO3BONAIOLLMX leKapCTBEHHbIM CpeACcTBaM NpeofoneBarth
reMaTosHuedanmueckuii bapobep. 0amMH n3 cnocobos obxopa reMatosHUedanmueckoro bapbepa — NpUMEHEHWE MHTPaHa-
3anbHoro nyTv BeeAeHus. [loctaBka npenapara ocyLecTensietcs bnarofapsi 0cobeHHOCTAM MexaHM3Ma TpaHCMopTa BeLLecTB.

Lenb — wn3yuuTb AeiicTBUE UHTpPaHa3aNbHOrO BBELEHUS OKCUTOLWMHA Ha MOBEJEHWE MBILLEN U ero COLepKaHue B pas-
JMYHBIX CTPYKTypax Mo3ra.

Matepuanbl M Metoabl. B wuccnepoBaHuu ucnonb3oBaHbl 60 GecnopofHbiX Mbllleid, pa3feneHHbIX Ha 6 rpynn.
lMepBas rpynna Mbilen Bbina WHTAKTHOW M He MOABepranach BBEAEHMIO OKCWUTOUMHA MW (M3MONOrMYecKoro pacTsopa.
BTopas u TpeTbs rpynnbl nonydanu ofHoKpaTHoe BHyTpubptowmHHoe BBepeHue 20 u 300 MKn okcutoumHa 5 ME coor-
BETCTBEHHO. YeTBepTas rpynna nogsepranacb MHTpaHa3anbHOMY BBeAeHMIo okcutoumHa 5 ME B Komuyecte 20 MK
Matas rpynna nonyyana 20 MKN $W3nONOrMHecKoro pacTBopa MHTpaHasanbHo, Lwectas rpynna — 300 Mkn dusnonoruye-
CKOro pacTBopa BHyTPMOpHOLWKHHO. [oBeeHueckue 3ddEKTbI perucTpUpoBany B NPUMNOLHATOM KpecToobpasHOM nabupuHTe
B TEYEHWE 5 MMWH, OLEHMBaNWU [JIMTENbHOCTb NPebbiBaHUA B OTKPLITOM PyKaBe, KOMMYECTBO MEPEXOLOB MEXAY pyKaBaMmy,
KOJIMYECTBO CBELUMBAHWIA C PYKaBOB. 3aTeM WU3MepPSANM KOHLEHTPALMM OKCMTOLMHA B 0BOHATENBHOW NYKOBULE, CTPUATYMe,
runotanamyce 1 runmnokammne ¢ NoMoLLbI0 UMMyHOhEPMEHTHOTO aHanu3a.

Pesynbtathl. WiHTpaHa3anbHoe BBEAEHWE OKCUTOLMHA BbI3bIBANO Y MbILIEN U3MEHEHUS B MOBEAEHMM, B YaCTHOCTU CHUXE-
HWe CTENEeHN TPEBOXHOCTM (aHKCHonMTMYeckuin addeKT). MNpu n3MepeHUU BpEMEHW HAXOXIEHUA B OTKPBITbIX pyKaBax B Te-
CTe «KpecToobpasHblii NabUPUHT» ObIN0 YCTAHOBNEHO, YTO MbILLW, KOTOPBIM BBOAMIIM OKCUTOLMH MHTPaHa3asbHO, JOCTOBEPHO
bonblue BpPEMEHM MPOBOAMNM B OTKPBITHIX pyKaBax (32,44 + 4,28 ¢, y KOHTponbHOM rpynnbl 5,66 + 1,96 c), yBenuumBanoch
KONMYecTBO MepexofoB Mexay pykasamm (1,90 + 0,10 ¢, y koHTtposbHoi rpynnbl 1,10 + 0,10 ¢) U KonuyecTBo CBeLLMBAHMIA
C pyKaBoB (8,44 + 1,37, y koHTponbHoM rpynnbl 3,77 + 0,98). Habniopanock yBennyeHne KonnM4ecTBa CBELUMBAHMIA C PyKaBa
nocne BHyTpubptowmHHoro BBefeHUst 300 MK OKCUTOLMHA, YTO MOKET CBUAETENbCTBOBATb O MPOAB/IEHUN aHKCUOUTUYE-
CKOro AeicTBus oKcutoumHa. OcTanbHble rpynmbl: MHTPaHa3anbHOr0 BBeLEHUS (QU3MONOrMYECcKOro pacTBopa, BHYTpUOpIo-
LUMHHOTO BBELEHUS PU3MONOTMYECKOr0 PacTBOpa, BHYTPUOPIOLUMHHOIO BBefeHUs 20 MKJT OKCUTOLMHA — He MoKasanu [Jo-
CTOBEPHBIX M3MEHEHWI B MOBEAEHWW MO CPaBHEHWKO C KOHTPOsbHOM rpynnoi. KpoMe Toro, 6bino 0bHapyxeHo, 4To nocne
BBE[,EHWS OKCUTOLMHA MHTPaHa3asbHO ero CofepKaHue YBeNMUNBaNoCh B OMpefesieHHbIX CTPYKTypax Mo3ra — runotanamy-
Ce M rMnmnoKamne.

3aksioueHmne. Pe3ynbTaThl UCCIEA0BaHMA YKa3bIBAOT Ha MOTEHUMANbHYK IMMEKTUBHOCTL MHTPaHA3aNbHOM0 BBEEHUSA
OKCWUTOLMHA B JIeYeHUW 3abonieBaHui, NOpaXaloLLMX LIeHTPanbHYH HEPBHYH) CUCTEMY.

KnioueBble cnoBa: OKCWUTOLMH; MHTpaHas3anbHOE BBefeHWe; reMato3Huedanuyeckuin bapbep; cTpaTerum QOCTaBKU JieKap-
cTBeHHbIX npenapatoB B UHC; npunogHATbIn KpectoobpasHbiid nabupuHT.
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Influence of oxytocin on the central nervous system by different

routes of administration
Maria V. Litvinova, Illya Yu. Tissen, Andrei A. Lebedev, Evgeny R. Bychkoy,
Inessa V. Karpova, Petr D. Shabanov

Institute of Experimental Medicine, Saint Petersburg, Russia

BACKGROUND: One of the unresolved problems in improving the pharmacotherapy of central nervous system diseases
is the development and creation of technologies that allow drugs to cross the blood-brain barrier. One way to bypass the
blood-brain barrier is the intranasal route of administration. Drug delivery is influenced by the peculiarities of the mechanism
of transport of substances.

AIM: To examine the effect of intranasal administration of oxytocin on the behavior of mice and its content in various brain
structures.

MATERIALS AND METHODS: The study used 60 outbred mice divided into six groups. Group 1 were healthy and did not receive
oxytocin or physiological solution, groups 2 and 3 received single injection of 20 and 300 pL of oxytocin 5 IU intraperitoneally,
respectively, group 4 was injected intranasally with 20 pL of oxytocin 5 IU, group 5 received 20 pL of saline intranasally,
and group 6 received 300 pL of saline intraperitoneally. Behavioral effects were recorded in the elevated plus maze for 5 min,
and the duration of stay in the open arm, number of transitions between the arms, and number of hangings from the arms were
assessed. The concentration of oxytocin was measured in the following structures: olfactory bulb, striatum, hypothalamus, and
hippocampus using an enzyme immunoassay.

RESULTS: Intranasal administration of oxytocin causes changes in behavior in mice, particularly a decrease in the degree
of anxiety (anxiolytic effect). When timing the open arms in the plus maze test, mice administered intranasal oxytocin spent
more time in the arms (32.44 + 4.28 versus the control group with 5.66 + 1.96 s), the number of transitions between the
sleeves increased (1.90 + 0.10 s versus 1.10 + 0.10 s in the control group), and number of hangings from the sleeves increased
(8.44 + 1.37 versus 3.77 + 0.98 in the control group). An increase was noted in one of the indicators — number of hangings
from the sleeve after intraperitoneal injection of 300 pL of oxytocin, which may indicate the anxiolytic effect of oxytocin.
The remaining groups receiving intranasal saline injection, intraperitoneal saline injection, and intraperitoneal injection of
20 plL of oxytocin did not show significant changes in behavior compared with the control group. In addition, after intranasal
administration of oxytocin, its content increased in certain brain structures, i.e., the hypothalamus and hippocampus.

CONCLUSION: The results of this study indicate the potential efficacy of intranasal administration of oxytocin in the treatment
of diseases affecting the central nervous system.

Keywords: oxytocin; intranasal administration; blood-brain barrier; central nervous system drug delivery strategies;
elevated plus maze.
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ORIGINAL STUDY ARTICLE

AKTYAJIbHOCTb

HeBponoruueckue paccTpoicTBa SBASIOTCA OCHOBHOM
MPUYMHON UHBANMEHOCTM U BTOPOWA MO 3HAYUMOCTH MPUYMHON
CMepTH B MMpe — Ha ux jonio npuxoautcs 16,8 % cmep-
Tel Bo BceM Mupe. CywlecTByeT ocTpasi noTpebHOCTb B HO-
BbIX Mpenapartax AN LeHTpanbHon HepBHoi cucteMbl (LIHC).
Wx pa3paboTka B HacTosLLee BpeMsi 3aTpyAHEHa M3-3a TOro,
yTo npenapatbl B TepaneBTUYECKUX KOMMYECTBAX [OMHbI
npeogoneBatb reMartosHuedanmyeckun bapbep (M36) [1].
M03TOMy MPUHLMMWANBHO BaXKHBIM SBISIETCS COBEPLUEHCTBO-
BaHWe MPUHLMMNOB dapMaKoTepanuy U KOpPEKLMN HapyLLeH-
HblX GyHKUMA 36 npu 3aboneBaHWsix HEPBHOW CUCTEMBI.
OpHuM u3 cnocobos obxoaa 36 u bnaroaaps atoMy neyeHms
3abonesannii LLHC ABnsaeTca MHTpaHasanbHbIi NyTb BBEAEHMS.
3a nocnepHve 10 net 3HaUUTENBHO BO3POC MHTEPEC K JaHHOMY
MeTofly BBefleHUs Kak cnocoby poctasky Beluects B LUHC [2].
[locTaBka npenapara ocyuiectensetcs 6narogaps 0cobeHHo-
CTSIM MeXaH13Ma TpaHCropTa BeLLeCTB Npu BBEAEHUM — BHe-
KIETOYHOMY M BHYTPUKIIETOUHOMY MYTSIM, KOTOPbIE MO3BONSIHOT
MuHoBaTb ['3b. Ha ceropHALIHMIA AeHb CYLLLECTBYET MHOXKECTBO
METOLOB [N 0CTaBKW (hapMaKONOrMYeCKUX areHToB Yepes
36, 0AHAKO OHM UMEKT OnpefeNeHHble HenocTaTku [3].

B nocnepHue HECKONbKO LECATUNETMIA OCTPOE U Xpo-
HWYeCKoe BBELEHWE WHTPaHA3aNbHOMO OKCWUTOLMHA LUMPO-
KO MCNOoNb30Banocb B MCCNEAOBAHMAX KaK Ha KUBOTHBIX,
TaK W Ha NMIOAAX NS MOAYNALUMM PasfiMyHbIX acreKkToB COo-
LManbHOrO MOBEAEHWS W NieXaluux B WX OCHOBE HEWpOH-
HbIX MexaHu3MoB. [leicTBusA HeliponenTuaa ObiiK CBA3aHbI
C 3MOLMOHANbHBIMMY, MOAKPENSIOLLMMM U BHYTPUBUL0BLIMU
3t deKTamMu coLmManbHOro NOBEAEHMS, TaKUE KaK abTpyUCTU-
yeckoe nosegeHue [4]. NokasaHo, YTO OKCUTOLMH NpU UHTpa-
Ha3asbHOM BBeAeHMM 06n1aaaeT 60NbLIMM TepaneBTUYECKUM
MOTEHLMANOM NpU LUMPOKO PacnpoCTPaHEHHBIX MCUXUYECKUX
paccTpoiicTBax, XapakTepusylowmxcs LeduumMToM coumanb-
HOro NMOBEAEHMSs, MOTUBALMM U IMOLMHK, TaKMX KaK ayTu3Mm,
TpeBora, Aenpeccust U wusodppenus [5], n BospelicTByeT
Yepes CBOM peLienTopbl Ha BOBNEYeHHble 0bnactu Mosra [6].
Hanpumep, B KOHTEKCTe ayTW3Ma UCCNE[OBaHMS MOKa3anM,
YTO MHTpaHa3anbHOe BBEAEHWE OKCUTOLMHA MOBLILIAET BHU-
MaHue K couManbHbIM curHanam [7], a Take K noBefeHYe-
CKMUM peaKumsaM Ha coumanbHoe BosHarpaxkaenue [8]. B pane
K/IMHWUYECKWUX MCCNEA0BAHMIA TaKKe BBIAIBIEHO YNyyLLeHWe
coLManbHbIX CUMMTOMOB MOCAE [JIMTENIbHOTO XPOHUYECKOTO
BBEAEHWSA OKcuToumHa [9] y meten Mnapwero Bo3pacta 6e3
cepbe3HbIX NobouHbIX 3ddekToB. AHanus 38 paHpoMuaupo-
BaHHbIX KOHTPONIMPYEMBIX UCCNIEA0BaHUM C UCMONb30BaHNEM
Pa30BbIX 03 MHTPaHA3albHOTO OKCUTOLWHA, NPOBEAEHHbIX
B nepuog, ¢ 1990 no 2010 r., TakxKe He 0BHAPYXMN HUKAKUX
[0Ka3aTeNbCTB Ha/MumMs Cepbe3HbIX NobouHbIX 3G eKTOB Npy
ero npumeHeHun [10]. MpuHUMNManbHas BO3MOXKHOCTb NpH-
MEHEHUA MHTPaHa3anbHoro MeToAa A0CTaBKY bblna nokasaHa
B MCC/IEA0BaHMM, B KOTOPOM BBOAMNMW 6-rMapoKcuaohamMuH
n MopenupoBanu bonesHb lapKuHCOHA y Mblllel, pesynb-
TaTbl MPOAEMOHCTPUPOBANM BO3MOXKHOCTb MPUMEHEHUS
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HEMPOTOKCMHA ANA MOLENMpoBaHUs O0Me3HW Mpu UHTpaHa-
3anbHoM BBegeHun [11]. B To e Bpems pabot o cpaBHe-
HWAW [eiCTBMSA OKCUTOLWMHA NPU Pa3fIUYHbIX NMYTAX BBELEHMS
Ha LIHC sBHO HepocTaTouHo.

Llens pabomel — n3y4nTb BAMSIHUE OKCUTOLMHA NpY pas-
JMYHBIX NYTAX BBELEHUS HA NOBefeHWe MbIlle U onpege-
JUTb €ro CoAepaHue B PasfnyHbIX CTPYKTypax Moa3ra.

MATEPUAJIbI U METO/IbI

B pabore 6bim ucnonb3oBaHbl 60 GecnopoaHbix Benbix
MbILLEH-CaML0B, KOTOPbIM BBOLMIIN OKCUTOLMH MHTpPaHa-
3a/1bHO W BHYTpMOpIOWKHHO. Yepe3 15 MUH nocne BBEAEHMS
OLiEHUBANM MOBEJEHNE KMBOTHBIX B TECTE «KPeCTO0bpasHbIi
NabupuHT» M OMNpegensnu KoNMYecTBEHHOE COLEpXaHue
Denka B oTaenax Mo3ra METOAOM MMMYHOMEPMEHTHOIO aHa-
nmza (MOA).

Bce »uBOTHbIE bblM pa3feneHbl Ha 6 paBHbLIX MO YKCTTy
MBOTHBIX rpynn. epBas rpynna Mbiweii bbina MHTAKTHO
W He nofBepranacb BBEEHUIO OKCUTOLMHA WUnmn umsunoro-
rMyeckoro pacTeopa. Bropas u TpeTbs rpynnbl nonyyanu
eanHokpatHoe BeeaeHne 20 u 300 mkn okecutoumHa 5 ME
BHYTPUOPIOLLMHHO COOTBETCTBEHHO. YeTBepTan rpynna nog-
Bepranacb MHTpaHa3anbHOMY BBeJEHUS OKcuToumMHa 5 ME
B Konnyectse 20 Mk, [aTas rpynna nonyyana 20 Mkn Gpusm-
0/10TMYECKOr0 pacTBopa MHTpaHasanbHo, LwecTas rpynna —
300 MK PU3MONOrMHECKOrO PacTBOPa BHYTPMOPIOLLMHHO.

MoBeaeHYecKuii TecT «KpecToobpasHbiii NaBUPUHT».
BecnopofHbIX MbiLLer NOMELLAN B LIEHTP 3KCMEpUMEHTaNb-
HOW Kamepbl — KpecToobpasHoro nabupuHTa, KOTOpbIi CO-
CTOMT U3 4 pyKaBoB LIMHOW 30 CM M LIMPUHON 6 CM, coenu-
HEHHbIX N0, MPsMbIM YoM, [lBa pyKaBa UMEKT € 2 CTOpOH
cTeHKu Bbicoton 30 cM, @ 2 Apyrux OTKPbITbl U OCBELLEHbI
paccesiHHbIM UCKYCCTBEHHBIM CBeTOM. JTabupuHT pacnonoke
Ha nopcTaBKe Bbicoton 40 cM Hap ypoBHeM nona. B TeueHue
5 MWH cucTeMaTYecKu MPOBOAUAM BU3YabHYI0 PErUCTpaLmIo
CIeOyIOLLMX MapaMeTpoB: BpeMsi HaX0XKAEHNS B OCBELLEHHbIX
PyKaBax; KOJMYeCTBO BbIXO[0B U3 TEMHbIX PyKaBOB B OCBE-
LLEHHbIE; BPEMS, KOTOPOE MbILLK MPOBOAUAM HA LIEHTPabHOM
MNOLAAKe; KONMMYECTBO CBELUMBAHWUM C OTKPBITHIX PYKaBOB.
AHKcnonuTyeckuin addeKT onpeaensav no yBenuMyeHuio Bpe-
MEHM HaXOXAEHWSA B OTKPBITLIX PYKaBaX M MO YMEHbLLLEHUO
KONMYeCTBa CBELLMBAHUIN C OTKPbITHIX PYKaBOB.

WMMyHodepMeHTHBIN aHanu3. [ing nposegeHus uM-
MyHodbepMeHTHOro aHanu3a 6biu BbigeneHbl crepyioLue
CTPYKTYpbl Mo3ra: CTpUaTyM, 0OOHATENbHbIE NYKOBULbI,
TUNNOKaMN U runoTanamyc. 3aTeM BblAefIeHHblE CTPYKTYpbI
rOMOreHM3UPOBaNUCL MPU NOMOLLM BUOpaLMOHHOW Kpuo-
MenbHULbI retsch. KoHLeHTpaumm oKeutoumHa B pasinyHbIX
obnactax Mosra onpegensM C MCNoNb30BaHWMEM OTOBOW
TecT-cucteMbl «Habop BbicokouyscTBUTENBHOTO UDA ans
onpegaenenuns okcutounHa (OT)» (Cloud-Clone Corp., CLLA)
B MOSIHOM COOTBETCTBUW C WHCTPYKLMEW MPOM3BOLUTENA.
Mocnie OKOHYaHMSA peaKLyM M3MepSANM ONTUYECKYI0 MIOTHOCTb
MpW 4JIHe BOMHbI 450 HM.
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(dapmMakonoruyeckme areHTbl. B pabote ucnonb3osa-
nm okeutoumH 5 ME/Mn (Tepeo Puxtep OAO, BeHrpus) ans
BBE,EHWSA rpynnam Mbilen B cregylowmx obbemax: 50 MK
ONa BHYTPUOpIoWwKHHOro BBeaeHus, 300 MKN ons BHYTpU-
bprowmHHoro BBefeHWs U 20 MKN [N MHTPaHa3anbHoro
BBEAEHMA 4-1 rpynne Mblwen, GU3MON0rMYeCKUn pacTBop
(«danbxumdapm», Poccus) 20 MKN AN MHTPaHA3anbHOMO
BeefeHus U 300 MKn Ans BHYTPUOPIOLLIMHHOIO BBEAEHMS.

Cratuctuueckme Metopbl aHanu3a. OueHKy cTatucTu-
YECKO [LOCTOBEPHOCTW Pa3iuyMin NPOBOAWIM MPX MOMOLLM
nakeTa nporpamm GraphPad Prism 8.4.3 ¢ ucnonb3oBaHu-
€M 0fHO(AKTOPHOro AMCNEPCMOHHOID aHanusa. [ns cpas-
HEHWUS! UIHTAKTHOM U 3KCTIEPUMEHTANBHOW TPYNN MPUMEHSITH
04HOMAKTOPHBIA AucnepcuoHHbI aHanu3 ANOVA. U3 He-
napaMeTpUYecKUX KpUTEPUEB WCMOML30BANN  KPUTEPHIA
Kpackena — Yonnuca ansa cpasHenus rpynn. Pasnuums cum-
Tanu CTaTMcTMYeckn 3HaummbiMu npu p < 0,05. [ina npep-
CTaB/IEHMS MOJTYYEHHbIX AaHHBLIX MPUMEHSAN TaKWe MOKasa-
TENN onmMcaTesibHON CTaTUCTUKK, KaK cpefHeapudMeTuyecKoe
3HayeHue u owmbKa cpefHero.

PE3Y/IbTATbI

Mpu onpegeneHun BpeMeHN NPOBEAEHNSA B OTKPbITLIX Y-
KaBax B TeCTe «KpPecToobpasHbii NabUpuHT» BbIN0 yCTaHOB-
JIEHO, 4TO MbILLK, KOTOPbIM BBOAW/IM OKCUTOLMH MHTPaHa3asb-
HO, [OCTOBEPHO Bofblle BPeMEHW NPOBOAWIN B OTKPbITbIX
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Puc. 1. BpeMsa npoBefieHMs B OTKPBITbIX pyKaBax y rpynn MblLleid
nocse BBEAEHUS OKCUTOLMHA. | — WHTaKTHbIE MbILK; 2 — BHY-
TpubptowuHHoe BBeLeHWe 50 MKN okuToumHa 5 ME; 3 — BHy-
TpubpiowmHHoe BBefeHne 300 MKN oKcuToumHa 5 ME; 4 — uH-
TpaHasanbHoe BBefeHne 20 MKN okeuToumHa 5 ME; 5 — noxHoe
WHTPaHa3anbHoe BBefeHWe (MHTpaHasanbHoe BBefeHue 20 MK
¢u3nonornyeckoro pacTeopa); 6 — NOXKHOE BHYTPUOPHOLUMHHOE
BBeAeHue (BHYTpUOpOLWMHHOe BBedeHne 300 MKA dusnonoruye-
CKoro pacteopa). ****p < 0,0001

Fig. 1. Time spent in open sleeves in groups of mice administered
oxytocin. Columns: 7, intact mice; 2, intraperitoneal administra-
tion of 50 mL of oxytocin 5 1U; 3, intraperitoneal administration
of 300 mL of oxytocin 5 IU; 4, intranasal administration of 20 mL
of oxytocin 5 IU; 5, false intranasal administration (intranasal ad-
ministration of 20 mL of saline solution); 6, false intraperitoneal
administration (intraperitoneal administration of 300 mL of saline
solution). ****p < 0.0001
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pyKaBax (32,44 + 4,28 c), no cpaBHEHMIO C KOHTPOJILHOM Fpyn-
noi (KIN) Mbiweii (5,66 + 1,96 ¢), He NoyYaBLUKMX OKCUTOLWH
1 dm3nonormdeckuii pacteop (p < 0,0001), rpynnoi, KoTopsIM
BHYTp1OptoLwmHHo BBoawnm 50 Mk (5,50 + 1,94 c) n 300 MKn
okcutoumHa 5 ME (10,50 + 2,76 ¢, p <0,0001), a Takxe
M0 CPaBHEHMIO C NIOXHBIMU MHTPaHa3anbHbIMK (4,55 + 1,09 c,
p < 0,0001) n NoXHBIMA BHYTPUOPIOLUMHHBIMK TpyNnamm
(6,40 + 1,78 c, p < 0,0001), koTopbIM BBOAMNN (U3MONOrUYE-
CKuin pacTeop (puc. 1). YacTota nepexofos Mexay pyKaBamu
y Tpynn Mbilei Nocie WHTpa3aHanbHOro BBEAEHWS MOKa-
3ana ysenuyenue nepexogos (1,90 + 0,10 ¢ no cpaBHeHuio
¢ 1,10 £ 0,10 c y KI), no cpaBHeHWIO C NOXHO MHTPaHa3asb-
HbIM U JIOXHO BHYTpUOpIoLWMHHBIM BBeAeHuamu (1,10 + 0,10 c,
p <0,01), a TakxKe c rpynnoi BHYTPUOPIOLLMHHOTO BBEAE-
Hua 50 mkn (1,30 £ 0,15 ¢, p <0,05). 3HaumMbIX pasnuuuii
He 6blo 0bHapyXeHo nocne BHYTPUOPHOLUMHHOIO BBELEHMS
300 mkn okeutoumHa (1,50 + 0,22 ¢) v uHTpasanbHoro (puc. 2).
Bbinn BbISBNEHBI LOCTOBEPHbIE Pa3NUYMA NpU OLEHKE Mo-
Ka3aTesiA 4acToTbl CBELUMBaHUIA C pyKaBoB (puc. 3). ¥ rpynn
MblLLEel nocne MHTpaHasanbHoro (8,44 + 1,37) u BHYTpUbpIO-
wwnHoro (9,10 + 0,83) BBeneHus 300 Mkn okcuToumHa 5 ME
KO/IMYECTBO CBELUMBAHWA YBENIMYMBANOCH MO CPABHEHMIO
c KT, He nonyyasLuei npenapat 1 HU3MONOrMYECKWIA pacTBop
(3,77 £ 0,98, p < 0,05). HanbonbLuee yBenmyeH1e noKasatens
Habnoganock y MblLLeit nocne BHYTPUBPIOLIMHHOIO BBELEHMS
300 MKn oKkeuToumMHa, Habniopanock 4OCTOBEpHOE pasinyme
C MbILAaMW MOCNEe JIOKHOTMO WHTpaHa3aibHOro BBEAEHMS
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Puc. 2. Yucno nepexomoB B pykaBa KpectoobpasHoro nabupuHta
rnocne BBENEHUS BBELEHUA OKCUTOLMHA. | — WMHTAKTHble MbILLIK;
2 — BHyTpUOpIOWMHHOe BBeaeHue 50 MKN okuToumMHa 5 ME;
3 — BHyTpubpiowmHHoe BBeaeHne 300 MKn okcuToumHa 5 ME;
4 — wuHTpaHasanbHoe BBegeHne 20 MKn okcuToumHa 5 ME;
5 — noXHoe MHTpaHa3anbHoe BBeAeHWe (MHTpaHasanbHoe BBe-
neHve 20 MKN GU3MONOrMYECKOro pacTaopa); 6 — NOXKHOE BHY-
TpUOpIOLLIMHHOE BBefEHWE (BHYTPMOptoMHHOe BBeaeHue 300 MKn
dusmnonornyeckoro pactaopa). *p < 0,05; **p < 0,001

Fig. 2. Number of transitions into the arms of the cruciform
labyrinth after oxytocin administration. Columns: 1, intact mice;
2, intraperitoneal administration of 50 mL of oxytocin 5 1U; 3, intra-
peritoneal administration of 300 mL of oxytocin 5 IU; 4, intranasal
administration of 20 mL of oxytocin 5 IU; 5, false intranasal admi-
nistration (intranasal administration of 20 mL of saline solution);
6, false intraperitoneal administration (intraperitoneal administra-
tion of 300 mL of saline solution). *p < 0.05; **p < 0.001
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du3monormyeckoro pactaopa (4,60 + 0,85). ¥ rpynn Mblwweit
nocne BHyTpubplownHHOro BBeAeHns 50 MKA oKcuToLM-
Ha (4,80 £ 1,17) ¥ NOXHOro BHYTPUOPIOLLIMHHOIO BBEAEHMS
(5,20 + 1,03) He Habniopanoch 3HAYUTENBHBIX W3MEHEHM
B NOKa3arere.

Konnyectso nepexofoB nocfe BHYTPUBPHOLUMHHOIO
BBeaeHns 300 MKn oKcuTOLMHA ObINO AOCTOBEPHO Bbille
M0 CpPaBHEHWI C rPynMnoii Mbilew, nofy4aBwmnx ¢pusnono-
TMYeCKMiA pacTBOp MHTpaHasasbHbIM BBeAeHMEM (p < 0,05).
YBennyeHne [aHHOrO MOKasaTefs NOCNe MHTpaHa3aibHOro
BBEAEHUS MOXKET 06 BACHATLCSA aHKCUONUTUYECKUM 3 deKTOM
OKCUTOLMHA W NMOBLILLEHWEM WCCEA0BATENbCKON aKTUBHOCTY.
BHyTpubplowmHHOe BBeLeHWe oKcuToumHa 5 ME B 06beme
300 MKN TaKKe OKa3aso BO3AENCTBUE Ha NOBELEHME MbILLEN.

Mpy onpeneneHny COLEPKaHUS COLEPHAHUA OKCUTOLM-
Ha B pa3/iMyHbIX obnacTax Mo3ra (cTpuatyM, 0bOHSTENbHbIE
JYKOBWLBI, TMNMOKaMN U runotanamyc) bbino obHapyxeHo
YBESIMYEHWE COLEPMKAHUA OKCUTOLMHA B OBOHATENBHBIX Ny-
koBuuax (11,12 £ 1,05) n runotanamyce (12,68 + 2,96), no-
CTOBEPHOE OT/IMYME COLEPKaHUs OKCUTOUMHA Habnioganock
B runnokamne (12,75 + 1,06), no cpaBHEHUIO C CoAepKaHeM
B cTpuatyme (8,03 + 0,79, p < 0,01) (puc. 4).

OBCYXOEHUE

Mpn nccnesoBaHUM NOBELEHNSA Y UBOTHBIX B TECTE «Kpe-
cT006pa3sHbIn NabupUHT» BbINO YCTAHOBEHO [OCTOBEPHOE
pasnuuve B CeAylLMX MOKa3aTeNsX: BPeMS B OTKPbITbIX
PyKaBax; YACNI0 NMePeXofoB MEXAY pyKaBaMW Mocne MHTpa-
Ha3a/bHOr0 BBEJIEHUS OKCUTOLIMHA M BCEMM OCTaslbHbIMM
rpynnamu Mbiwweit (KT, rpynna BHYTPMOPIOLLMHHOMO BBEAEHMS
okcutoumHa (50 1 300 MK), rpynnbl MHTPaHa3anbHOro U BHY-
TpUOPIOLMHHOTO BBEAEHUS (DW3MOIOTMYECKOTO pacTBopa).
TonbKo nocne MHTpaHa3anbHOTO BBEAEHUS OKCUTOLMHA Ha-
bnlopanock yBenmueHne BpeMeHU MPOBELEHUS B OTKPbITbIX
PyKaBax M Y1cna CBELUMBaHUIA ¢ pykaBoB. [pegnoytenue or-
KPbITbIX PYKaBOB CBUAETENLCTBYET O TOM, UTO MHTPaHA3aJIbHO
BBEJEHHbIA OKCUTOLMH 06/1aaeT aHKCUMONMUTUYECKUM Jeil-
cteueM. Kak npaBuno, rpbi3yHbl NPeAN0YMTaIOT TEMHbIE HOpbI
M UMEKT eCTECTBEHHbIE CTPaxWM HAXOLWUTHCA Ha OTKPbITHIX
MnioLiafiKax v ynacTb C BbICOThl. B xoae uccnenoBanusa nocne
BBEJEHWUS OKCUTOLMHA MbILUM NPEANOYUTANM OTKPLITbIE pyKa-
Ba M UMENW MOBbILLEHHYK UCCNEA0BaTeNbCKY aKTUBHOCT,
YTO CBSA3AHO C AHKCMONUTUYECKUM [EUCTBMEM OKCUTOLMHA.
Yucno ceeLMBaHms € pyKaBoB YBENMYMBANOCh TONIBKO MOCHe
WHTpaHa3anbHoro (20 MKn) U BHYTPUOPIOLLMHHOIMO BBELEHUS
(300 MKnN) OKCHUTOLMHA NO CPABHEHMIO CO BCEMM OCTaNbHBIMM
rpynnamm, Yto MoXeT ObiTb CBA3aHO C YBEIMYEHMEM UCCHe-
[0BaTe/bCKOM aKTUBHOCTM MbILLEW U YMEHbLLEHUEM TPEBOXK-
HocTW. TakuM 00pa3oM, yBenMuYeHWe YacToTbl MOCELLEHMS
OTKPBITbIX PYKaBOB, aKTUBHOE MCCNEAO0BaHWUe, CBELUMBAHUE
C OTKpbITbIX PYKaBOB M03BOASIOT NPEANONOKUTb, YTO OKCK-
TOLMH NPUBOLAUI K CHUXEHUIO YPOBHSA TPEBOXHOCTU.

Mpyu MccnemoBaHWW COLEPXaHUS OKCUTOLMHA B pas-
JIYHBIX CTPYKTYpax Mo3ra Oblio YCTaHOBNEHO [0CTOBEpHOE
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Puc. 3. Yucno ceeLumBaHuil € OTKPLITLIX PyKaBOB MOC/E BBEAEHNS
OKCUTOLMHA. | — MHTaKTHbIE MbILLK; 2 — BHYTPUOPIOLLIMHHOE BBE-
aeHve 50 MKn okuToumHa 5 ME; 3 — BHYTpUOpIOLLIMHHOE BBEAE-
Hue 300 MKN oKeuToumHa 5 ME; 4 — WHTpaHa3anbHoe BBefeHue
20 MK oKeuToumHa 5 ME; 5 — noxHoe MHTpaHasanbHoe BBeLEHME
(MHTpaHa3anbHoe BBeaeHWe 20 MK GU3MONOTMYECKOTO PacTBOpa);
6 — noXHoe BHYTPMOPIOLLMHHOE BBEAEHWE (BHYTPUOPIOLLMHHOE
BBeaeHue 300 MKN dusMonormyeckoro pacteopa). *p < 0,05

Fig. 3. Number of overhangs from open sleeves after oxytocin
administration. Columns: 7, intact mice; 2, intraperitoneal admi-
nistration of 50 mL of oxytocin 5 IU; 3, intraperitoneal administration
of 300 mL of oxytocin 5 IU; 4, intranasal administration of 20 mL
of oxytocin 5 1U; 5, false intranasal administration (intranasal ad-
ministration of 20 mL of saline solution); é, false intraperitoneal
administration (intraperitoneal administration of 300 mL of saline
solution). *p < 0.05

20 -
R *k
[1°]
§ -
S 15
Sg
58
= 10 -
3=
8E
z
= .
2 5
o
x>
U_

Crpuatym  06. nykoBuupl  [unnokamn  [Mnotanamyc

Puc. 4. KoHUeHTpauMsa OKCWUTOUMHA B PasfiMYHbIX CTPYKTypax
Mo3ra Noc/ie MHTpaHa3anbHOro BBELEHWS OKCUTOLMHA (Mr/Mr).
**p < 0,001

Fig. 4. Concentration of oxytocin in various brain structures af-
ter intranasal administration of oxytocin (pg/mg). **p < 0.001.
Abbreviation: 06. nykoBuubl — olfactory bulbs

MOBbLILIEHWE COAEPKaHWe OKCUTOLMHA B TUMMOKaMmne,
4YTO CBUAETENLCTBYET O [OCTABKE OKCMTOLMHA B MO3T nocne
WHTpPaHa3anbHoro BeeAeHMs. OnpefenuTb NMPUYMHY pasnuy-
HOrO COAePXKaHNA OKCUTOLIMHA B FMMMOKaMe, runotanamyce,
060HATENbHBIX IYKOBULIAX M CTPUATYMe NOCe MHTpaHa3asb-
HOro BBEAEHMS MOTYT TONbKO [OMOJHUTENbHbIE WUCCNeao-
BaHus. TakuM 06pa3oM, MHTpaHa3anbHbIA MeTop, BBEAEHUA
MOXeT CTaTb MHoroobeLLaomm cnocoboM Ans AOCTaBKM
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Bewects B LUHC. HekoTopble BeLLecTsa, B TOM UMCIe OKCUTO-
LMH, MOTYT NpoHMKaTb Yepe3 [3b B pa3Hoi CTeneHn B pas-
JMYHble YacTu Mo3ra. Cpean BO3MOXKHBIX NPUYMH pa3nuymii
B MPOHMLIAEMOCTU MOXHO Ha3BaTb HalMuMe OTIIMYALLMXCS
TPaHCMOPTHBLIX MEXaHU3MOB M PELienTOpoB B PasHbIX CTPYK-
Typax Mo3ra 1 MeHbLLYI0 NGTHOCTb 3KCNPECCUU OKCUTOLMHO-
BbIX PeLlenTopoB B CTPUAaTyMe N0 CPAaBHEHUHO C MUMMOKaMMoM.
B paHHOM cnyyae BO3MOXHO, YTO MHTpaHa3anbHoe BBeAe-
HMEe OKCWUTOLMHA 3HAYMTENIbHO MOBLICWUIO Er0 KOHLLEHTpa-
LMI0 B TMMMOKaMMe, KOTOpbIM MMeeT bonbLuee KOMYeCTBO
OKCUTOLMHOBBIX PELIENTOPOB MO CPABHEHUIO CO CTPUATYMOM.
WHTpaHasanbHo BBOAMMBIN MPbi3yHaM OKCUTOLMH HaKanm-
BaeTCs B TakuX 06MacTAX Mo3ra, Kak MWUHOANEBUAHOE Teno
u runnokamn [12], nm yBenuumBaeT KOHLEHTPaumio B 0bna-
CTAX C PELLEeNTOPOM OKCUTOLMHA C UCMOb30BaHWUEM METOL0B
MuKkpogmanusa [12]. MokasaHa akTMBauma y Mblwein obna-
CTeN rMNMoKaMna u nepeHero Mo3ra, XapakTepu3yrLLmxca
BbICOKOM MJIOTHOCTbK) PELIeNTOPOB OKCUTOLMHA MOCNE WH-
TpaHasanbHoro BegeHus [13]. PasnuuHoe copmepaHue oK-
CUTOLMHA B pa3sHbIX CTPYKTYpax Mo3ra CBA3aHO C pas/inyHoi
peakuMen, Ha 4To MOTYT BAMATb M MOHOAMUH3PTUYECKUE CU-
cteMbl [14]. OgHaKo TouHee onpeaenuTb NPUYMHY PasfIMHHOIO
COLLEPIKAHUA OKCUTOLMHA NOC/Ee UHTpaHa3anbHOro BBELEHMS
MOrYT TOJIbKO JAOMOSHUTENbHBIE UCCNELOBaHMS.

MexaHu3Mbl, C MOMOLLbI0 KOTOPbIX MHTPaHa3anbHoe BBe-
[EHUE OKCUTOLIMHA BbI3bIBAET BYHKLMOHANbHBINA 3B dEKT, BCe
elle ABMAKTCA NPeaMeToM AMCKYCCUW, 0COBEHHO C yyeToM
TOro, 4T0 B AOMOSIHEHME K UX NPAMOMY [LEMCTBUIO HAa MO3r
nosBnseTcs Bce 6onblue AaHHbIX, NPeLnoaralLmx noTeH-
UManbHoe BRMsSHUE Yepe3 apyrve nepudepuyecku onocpe-
A0BaHHble NyTW [15]. MHTpaHa3anbHO BBOAMMbIA OKCUTOLMH
MOXET Bbl3blBaTb (QYHKUMOHaMbHblE 3 deEKTbI NyTeM Nps-
MOro NMPOHUKHOBEHMS B MO3r [16] W NpoHMKaTb B nepude-
puyecKoe KpoBoobpallieHue uepe3 KpOBEHOCHble COCYAb
B M0MI0CTM HoCa. TakuM 06pa3oM, NOTEHLMAsNbHO CyLLecTByeT
MHOXECTBO MyTeid, MOCPeLCTBOM KOTOPbIX MHTPaHasasbHoe
BBEJEHUE HEWpOMenTUaA MOXET Bbi3biBaTb (QYHKLMOHANb-
Hble 3@ dekTbl. OCHOBHbIE NMYTU MHTPaHa3aNbHOrO BBELEHUS
OKCWUTOLMHA U LieHTPanbHbIX ero 3ddekTos: 1) npsaMoe npo-
HWKHOBEHME B FOJIOBHOM MO3r U3 3aJHeli YacTu Hoca yepes
000HATENbHBIA W TPOMHUYHBIA HEPBLI; 2) HempsAMoe npo-
HUKHOBEHWE B MO3r U3 nepudepuyeckoro KpoBoobpalue-
HWA Yepe3 CBA3bIBAHME C PELLENTOPOM KOHEYHbIX MPOAYKTOB
YCWIEHHOTO FAIMKOK3a; 3) HenpsAMas Mo3roBas MoaynAums
nepudepuyecKoro OKCUTOLMHA Yepes by aatoLumii HepB ny-
TeM BO3ZEMCTBUSA HA PeLLenTopbl B Nepudepuyeckux opraHax
(cepnue ¥ KenynoyHO-KULLEYHBIA TpaKT). WHTpaHasanbHoe
BBEJIEHME OKCUTOLMHA MOXKET Bbi3biBaTb (YHKLMOHANBHBIE
3 deKTbl, BUSASA HA aKTUBHOCTb B ODLUMPHBIX CTBOMOBLIX,
NIMMBUYECKMX WU KOPTUKanbHbIX 0bnactax nocne nepudepu-
YecKM 0onocpefoBaHHON CTUMYNALMM BAyXAaloLiero HepBa
W/Mnn Bbi3biBas 3HAOTEHHOE BbLICBOOOXKAEHME NEnTMAOB
B ronosHoM Mo3re [17]. BarotoMus faeT BO3MOXHOCTb Npu-
UWMHHO M30NIMPOBaTb Baryc-3aBUCUMbIE 3DMEKTHI OKCUTOLM-
Ha. ViccnenoBaHnsa Ha XMBOTHBIX MOKa3anw, HanpuMep, YTo
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MHTMOMpYloLLee AENCTBUE OKCMTOLMHA, BBOAMMOIO Mepu-
(epuyeckn (BHYTPUBEHHO M BHYTPUOPIOLLMHHO), Ha caMo-
CTOSATENbHBIA NpUEM MeTaMdeTaMuHa, ero BOCCTAHOB/EHWE
¥ NPUEM MULLW MOXKHO NPEAOTBPATUTL C MOMOLLBIO BaroTo-
Mun [18]. ToKasaHo, YTO OKCMTOLWMH onocpeayeT napacuM-
naTM4ecKMe M CUMMaTMYECKWe peakuuu, BKIYas 4actoTy
CepAeYHbIX COKPALLEHWA M BapuabenbHOCTb CepaeyHoro
putMa [19].

JlancHeiiee KoCBEHHOE MOATBEPMAeHUE nepudepuye-
CKM ornocpefoBaHHbIX IQHEKTOB OKCUTOLMHA Db MOYyYeEHD
U3 pacTyLLero Y1cna uccnefoBaHuii, coobLLalLwmnX o dYHK-
LMOHanbHbIX 3ddeKTax, Korga BeLecTBO BBOAAT APYrUMU
nepudepuyeckMM NyTaAMM, KOTOpble, B OTAIMYME OT WHTpa-
Ha3a/IbHOro NyTW, He AOMYCKAKT MPAMOr0 NPOHUKHOBEHMS
B MO3r (T. €. BHYTPUBEHHOE, BHYTPMOPIOLLMHHOE BBELEHME).
Hanpumep, BbICOKVE [03bl OKCMTOLIMHA NPU BHYTPUOPHOLLMH-
HOM BBEOEHUM MEHSANM coLManbHoe MOBEAeHUE MblLLIEH,
XOTAl pe3ynbTaTbl MEHee Moc/efoBaTelbHbl U B HEKOTOPbIX
OTHOLLEHUSIX Pa3/IMYAIOTCA NO CPaBHEHUIO C LIEHTPasibHbIM
BeeaeHueM [20]. Moka3aHo, YTo y Ntoaei nepopanbHoe BBe-
JeHUe OKCWUTOLMHA MOBbILIAET BHUMaHWE K COLManbHbIM
cTUMynam [21], BHYTPUBEHHOE YNy4LIaeT CoLManbHOe noBe-
JeHMe ayTuuHbIX Ntopei. MepopanbHo BBEAEHHBIA OKCUTO-
LMH MOKET YCWNMBATb KaK B030YXAeHue, TaK W CBA3aHHbIe
C HMM HelpoHHble peakuun B CUCTEME BO3HarpaMieHus
¥ MUHOANEBMAHOM Tefle B OTBET Ha NpeabsaBneHune potorpa-
U1K ¢ BbIPAKAIOLLMM IMOLWI JIMLIOM, NMPU 3TOM YCUIEHHbIE
OTBETbI B CUCTEME BO3HArpaXAeHUs YacTUYHO OnocpeaoBa-
Hbl MOBbILLIEHMEM KOHLEHTPALMW OKCUTOLMHA B Kposu [22].
0pHako 3TW pe3ynbTaThl OTAMYANIKUCL OT 3PGEKTOB OT MH-
TpaHa3anbHOro BBELEHWA TO JKe [03bl, NPU KOTOpOW pe-
aKuMM MUHANEBUAHOTO Tena W Bo30Y:KAeHWe ObiK CHU-
JKEHbl U HWKaKMX 30dEKToB B cUCTEMe BO3HarpaKoeHus
He Habnpanocs [23].

bbinv npoBeaeHbl NpsMble CPaBHEHWUS CTpaTervin ans
ONpeLeneHus BKNIaAa pasnnyuHbIX NyTen B QYHKUMOHANbHbIE
3 deKTbl OKCMTOLMHA. BbiBOLLI Ha XMBOTHBLIX MOAENAX He-
CKOJIbKO NMPOTMBOPEYMBLI. Y KpbIC, HANpUMep, KOHLEHTpaLmum
OKCWUTOLMHA B rOJIOBHOM MO3re OblIM HaMHOIO BbilLe Mocie
MHTpaHa3a/IbHOro BBeAEHMS N0 CPABHEHWUIO C BHYTPUBEHHBIM
BBEJEHMEM, NMPK 3TOM Oonblue 95 % OKCUTOLWMHA B FONIOBHOM
MO3r MPOHWKAN0 HEeMnoCpPeACTBEHHO M3 HOCOBOW MONOCTM.
HanpotuB, KOHLEHTPaUMW B KPOBM ObIIM HaMHOMO BbiLLe
Mnocne BHYTPUBEHHOMO BBELEHMSA MO CPABHEHUIO C MHTPaHa-
3a/1bHbIM BBEJIEHUEM, HO TOJIbKO WHTpaHa3abHOe BBEAEHUE
OKCMTOLIMHA BbI3bIBAN0 aHKCUONMTUYECKUIA 3PGEKT 3a cueT
CHUXEHWS KOHLIEHTpaUuM KopTukocTepoHa [23]. 31o roso-
PUT 0 TOM, YTO AHKCMONIMTMYECKMIA 3D dEKT MHTPaHa3a/bHO
BBEEHHOr0 OKCUTOLMHA Obln 00YCNOBNEeH TOMLKO NPAMbIM
MPOHUKHOBEHMEM B MO3r Yepe3 NYTW 000HATENBHOO U TPOIA-
HWYHOro HepBoB. C Apyroi CTOPOHbI, B UCCNe[0BaHNUM, CpaB-
HWBAIOLLEM MpSMOe LEHTpanbHoe (BHYTPUMKENYLOYKOBOE
BBefeHne 1-10 MKr) u nepudepuyeckoe (BHyTPUOPHOLIMHHOE
3-30 Mr/kr) BBefieHue, ObLN BbIABNEHBI CXOXMWE [0303aBU-
cuMble 3GdEKTbl OKCUTOLMHA HA YBEJIMYEHUE KONMYECTBA

17816/ phbnphon501752



ORIGINAL STUDY ARTICLE

npobekeKk B TecTe YCNoBHOMO u3beraHusa. Kpome Toro, aHK-
cmonuTieckne aGheKTbl BBEAEHUS OKCUTOLMHA MOTYT BbITh
3abnoKMpoBaHbl aHTaroOHMCTaMu PeLenTopoB, LENCTBYIO-
WMMK Ha LEHTPANIbHOM, HO He Ha nepudepuyecKoM ypoB-
He, 4To NOATBEPXAAET MHEHWE O TOM, YTO Nepudepuyecku
BBOAMMbIA OKCUTOLMH NpoHuUKaeT yepe3 36 W okasbiaet
TaKOe JKe BO3JENCTBME HA MO3, KaK W BHYTPUKENYL0YKO-
BOE BBEfeHWe. B TOM e uccnenoBaHUM NOKa3aHo Hanuyme
cneunduyeckux nyTei BO3LENCTBUS OKCMTOLMHA Ha npu-
Mepe M3y4eHWs MPUNOAHATOr0 KpectoobpasHoro nabupunTta
(TonbKo MHTpaLepebpoBeHTpUKynApHO) [24]. B apyromM wuc-
CcnefoBaHuM Bbinv BbISBNEHBI MPOTUBOMOIOXHOE BO3AEH-
CTBME MHTpaLepebpOBEHTPUKYNAPHOTO U BHYTPUBPIOLIMHHO-
ro nyTel BBELEHUS OKCWUTOLMHA HA MOBEeAEHUE, CBA3aHHOE
co cTpeccom [20].

BbIBO/bl

Takum obpasom, uccnenoBaHus, usydatolme nepudepm-
YECKWN NyTb BBEAEHWUA (BHYTPUBEHHBIN, BHYTPUOPIOLLMHHBIN
W NepopanbHbIiA), B CPABHEHUU C LEHTPANTbHBIM UM MHTpa-
Ha3aNbHbIM IEMOHCTPUPYIOT KaK CXOAHbIE, TaK U pasfiuyHbIe
(yHKUMOHaNbHbIe 3ddeKTbl. BBeaeHue Bellecta (Hanpu-
Mep, WHTpaHa3asbHbIi) BbI3bIBAET €ro NPAMOE MPOHUKHO-
BEHME B TONIOBHOW MO3r W HenpsaMble (3a CYET yBENMYEHUs
nepudepuyeckMx KoHLeHTpauuii nmbo yepes 36 B Mosr,
nmbo yepes cTUMyNAUMIO Bnyxpatowwero Hepea) 3QdeKTbl.
B LenoM Ha cerofHAWHMI feHb pesynbTathl MCCNEA0BaHNM
M0 CPaBHEHMIO PA3/IMYHBIX NYyTEN BBEAEHWUS, NMPOBOLUMBIX
KaK Ha XMBOTHbIX, TaK M Ha NOAAX, NO3BONAKT MPeanono-
XUTb, YTO QYHKUMOHANbHbIE 3PGEKTbI MOTYT ObITb CXOKUMMU,
HO TaKKe MOTYT [EMOHCTPUPOBaTL HEKOTOPYID 3aBUCUMOCTb
OT MYTU M B HEKOTOPbIX C/y4asx Aae BbI3blBaTb NPOTUBO-
nonoxHole 3ddektol. HeobxogMMo yuuTbiBaTH 3T0 MpU
WHTepnpeTaunn 3@ QeKToB, BbI3BaHHLIX WHTpaHa3abHbIM
BBELEHNEM.
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BnusHue 3kctpakta Orostachys spinosa Ha noBegeHue
6enbIX KpbIC B TeCTax C NOMOXKUTENbHbIM NOAKPENSIEHUEM

fA.I. PasysaeBa, E.A. basHayeBa, A.A. ToponoBa, W.I. Hukonaesa

WHcTUTYT 06LLieii n skcnepumeHTanbHoi bruonorn Cubupckoro otaeneqns Poccuiickon akapeMun Hayk, Ynau-Yaa, Poceus

AxTtyanbHocTb. [opHOKOMOCHUK Komtouni (Orostachys spinosa (L.) Sweet) — MHoroneTHee TpaBAHUCTOE pacTeHue ceMeld-
ctBa Crassulaceae, lWMPOKO MCMO/b3yeMoe B HAPOAHOW MeAMLMHE B CBEXKEM BUAE, a TakKe B hopMe 0TBapa npu anunencum
M KaK YCMOKauBaloLLee CPesCTBO NpU HEPBHBIX PAcCTPOCTBaX.

Lienb pabotbl — onpeneneHune BAMsSHUA 3KCTpaKTa cyxoro Orostachys spinosa Ha noBefeHue BenbIX KpbIC B TECTaX C NO-
NOXUTENbHBIM NOAKPENNEHNEM.

Matepuanbl U MeToabl. IKCNepUMeHTHI NpoBefeHbl Ha 82 Kpbicax NuHUM Buctap. BnusHue akcTpakTa cyxoro 0. spinosa
B fo3ax 50, 100 1 200 Mr/Kr Ha NoBefEHNE KWUBOTHLIX OLEHUBANW B TecTax «runodarus» u T-00pasHblii TabUPHHT.

Pesynbtatbl. Ha oHe BBefneHus akcTpakTa 0. spinosa B gosax 100 u 200 Mr/Kr KONMYECTBO HMBOTHbIX, MPUHUMABLLMX
KOpM B TecTe «runodarus», obino B 1,6 1 1,8 pasa bonblue, YeM B KOHTPONLHOM rpynne; 06beM KopMa npeBbiwan Ha 94 1 78 %
COOTBETCTBEHHO MOKA3aTeSlb Y MWBOTHBIX KOHTPOSIbHOW rpynnbl. YcnoeHbin pednekc chopmuposancs y 100 % XMBOTHBIX,
nonyyasLumx sKkcTpakT 0. spinosa B po3e 200 Mr/kr. Ha ¢oHe BBeneHus akcTpakTa 0. spinosa B fose 100 Mr/Kr u npenapata
CpaBHeHMA YCNOBHbIN pedneKc chopmupoBanca y 63 u 71 % XMBOTHBIX COOTBETCTBEHHO, YTO B 2 pa3a BbILLE, YeM B KOHTPOSb-
HOW rpynne.

3akntouenme. Jkctpakt cyxoi 0. spinosa B posax 100 u 200 Mr/Kr NONOXUTENBHO BAWSIET HA CHUXEHWE YPOBHA Tpe-
BOXXHOCTU, CNOCOBCTBYET MOBLILLEHWID OPUEHTUPOBOYHO-MUCCNENOBATENLCKON aKTUBHOCTU M TEM CaMbIM YCKOpPSET BbipaboTKy
YCNOBHOTO pedierca y Kpbic.

Kniouesble cnosa: Orostachys spinosa (L.) Sweet; 3KCTpaKT CyxoM, rumodarus; YCnoBHbIA pediekc C MoMoXKUTENbHBIM
noaKpenneHueM; 6enble Kpbichi.

Kak uutupoBatb:
Pasysaesa AT, basHpayesa E.A., Toponosa A.A., Hukonaesa W.I. BnusHue akctpakTa Orostachys spinosa Ha noBefieHMe benbix KpbIC B TECTax C MONOKMTESbHbIM
noakpenneHuem // NMcuxodapmaronorus 1 buonorudeckas Hapkonorus. 2023. T 14. N2 2. C. 149-155. DOI: https://doi.org/10.17816/phbn501755
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Effect of Orostachys spinosa dry extract on white rat
behavior in tests with positive reinforcement

Yanina G. Razuvaeva, Yelena A. Bayandueva, Anyuta A. Toropova, Irina G. Nikolaeva

Institute of General and Experimental Biology, Siberian Branch of the Russian Academy of Sciences, Ulan-Ude, Russia

BACKGROUND: Mining grate prickly (Orostachys spinosa (L.) Sweet) is a perennial herb of the Crassulaceae family that is
widely used in folk medicine fresh as a decoction for epilepsy and sedative for nervous disorders.

AIM: To examine the effect of 0. spinosa dry extract on the white rat behavior in tests with positive reinforcement.

MATERIALS AND METHODS: Experiments were conducted on 82 Wistar rats. The 0. spinosa dry extract effects at doses of
50, 100, and 200 mg/kg on animal behavior were assessed in the hypophagy and T-maze tests.

RESULTS: Following the introduction of 0. spinosa extract at doses of 100 and 200 mg/kg, the number of animals fed in
the hypophagy test was 1.6 and 1.8 times greater than that in the control, and the feed volume exceeded by 94% and 78%,
respectively, the indicator in the control group. On day & of training, a conditioned reflex was observed in 100% of the animals
treated with 200 mg/kg 0. spinosa extract. Following the administration of the 0. spinosa extract at a dose of 100 mg/kg and
the reference drug, a conditioned reflex was observed in 63% and 71% of the animals, respectively, which was 2.0 times higher
than that in the control group.

CONCLUSION: The 100 and 200 mg/kg O. spinosa dry extracts positively affected the removal of the anxiety level, promoted
an increase in orienting—exploratory activity, and thereby accelerated the development of a conditioned reflex in white rats.

Keywords: Orostachys spinosa (L.) Sweet; dry extract; hypophagia; conditioned reflex with positive reinforcement; white rats.
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AKTYAJIbHOCTb

[opHOKonoCHUK  Komoumii  (Orostachys spinosa (L.)
Sweet) — MHoroneTHee TpaBSHUCTOE pacTeHWe CEMeNCTBa
Crassulaceae, .UMPOKO UCMOMb3YeMbIN B HAPOLHOW MeLMULMHE
B CBEXEM BUE, a TaKke B (hopMe 0TBapa Nnpu 3nunencum
M KaK yCmoKauBalollee CPefcTBO MpU HEPBHbIX paccTpoii-
ctBax [1, 2]. B Hap3eMHoii YacTu pacTeHMs C MOMOLLbH Kave-
CTBEHHbIX PeaKLmii onpefeneHbl aMUHOKUCNOTI, (GaBoHO-
uabl, AyOunbHbIE BELLECTBA, KyMapuHbl, nonucaxapuas [3],
MOEHTUOULMPOBAHbI XKUPHBIE KWUCNOThI, GUTOCTEPUHBI U an-
KaHbl [4]. Tlo AaHHBIM paHee NpOBeAEHHLIX WCCNeAoBa-
HWI, 3KCTPAKT XUAKMIA, NONYYEHHbIW U3 HAA3EMHOW YacTy
0. spinosa, CHWXAET y XMBOTHbIX YPOBEHb TPEBOXHOCTH,
MOBLILIAET UCCNEA0BATENBCKYH AKTUBHOCTb, YMYYLIAeT Bbl-
paboTKy M COXpPaHHOCTb YCIIOBHOW PEaKLMM C OTPULIATENbHBIM
nogKpenneHueM [5, 6], a TakKe NpOABNAET aHTUrMMOKCKUYe-
CKOe U CTpecc-npoTeKTUBHOE AeicTaus [/, 8].

Ha ocHoBaHMK BbiLENpPUBELEHHbIX AaHHbBIX U3 HafA3eMHOM
yactu 0. spinosa bbino paspabotaHo HOBoe CPeacTBO B BUAE
3KCTpaKTa CyXoro, OT/MYalOLLEecs MOCTOSIHCTBOM COCTaBa,
cnocob nosy4eHnst KOToporo 3akpenneH nateHTom PO [9].

Liens pabomel — onpefeneHne BAMSHUA 3KCTpaKTa cy-
xoro Orostachys spinosa Ha noBefeHMe BeNbIX KPbIC B TeCTax
C NONOXMUTENBHBIM NOLKPENNIEHNEM.

MATEPUAJIbI U METObI

WccnenoBanusa npoBeaeHbl Ha 82 Kpbicax fnHum Buctap
oboero nona Maccoii 200-240 r. CopepaHne XMBOTHbIX
W NpoBeAEHNe 3KCMEPUMEHTOB COOTBETCTBOBaNO «[lpaBunam
nabopatopHoin npakTuku» u [pukasy MuHsgpasa Poccum
ot 01.04.2016 N2 199H «06 yTBepaeHUM NpaBun Hagiexa-
Leit nabopaTopHoi NpakTUKK. uBOTHbIe BbinKn pacnpenene-
Hbl N0 FPyNNaM paHAOMHO. JKCMEPUMEHTbI NPOBEAEHDI B CO-
OTBETCTBUM C AEHCTBYIOLLMMM TpeOOBaHNUAMU, U3NOKEHHBIMU
B PyxoBoziCcTBe MO NpOBELEHMIO AOKIMHUYECKUX UCCTef0Ba-
HWit NeKapcTBeHHbIX cpeacts [10].

JKCTPaKT Ccyxon M3 Hap3eMHon yactu 0. spinosa mony-
YeH NyTEM MNOCEeAOBATENbHOW 3-KPaTHOW 3KCTPaKUMM W3-
MenbyeHHoro cbipbs 10 % 3TMnoBBIM CMpTOM NpU TeMne-
patype 60 °C npu COOTHOLLEHWW PacTUTENbHOMO MaTepuana
M 3KcTpareHTa 1 : 12, c nocnepytoweit punbTpaumeit, ynapusa-
HMEM W BaKyyMHOW cyLuKoi. CraHAapTM3aums KCTpaKTa ocy-
LLECTBIAETCA M0 COAEPKaHMI0 CyMMbl CBODOHBIX aMUHOKUCIIOT
B NepecyeTe Ha [yTaMUHOBYH KMCITOTY, KOTOPbIX AOITKHO ObiTh
He MeHee 3 %. 3kcTpaKT cyxon B fo3ax 50, 100 u 200 Mr/kr
B (opMe BOAHOMO pacTBOpa BBOAWIM BHYTPUIKENYAOUHO HU-
BOTHBIM OMbITHBIX FPYNN B TeyeHue 14 aHeit oo Hayana aKc-
nepuMeHToB. B KauecTBe npenapata cpaBHeHWs UCMONb30BaNy
aKcTpaKT Ginkgo biloba B po3e 100 Mr/Kr, KoTopbI BBOAWIN
M0 aHanorM4HOM CXEME C UCCIIELYEMbIM SKCTPaKTOM.

B nepBo¥i cepun 3KcnepuMEHTOB MUCCNefoBanu BMsHUE
3KCTpaKTa cyxoro 0. spinosa Ha NoBefeHUe HUBOTHBIX B Te-
cTe «runodarusy. [laHHbIi MeTog, 6a3upyeTcs Ha CHUKEHHOM
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noTpedneHuy NULLKM HMBOTHBIMM B OTBET Ha MOMELLEHUE
UX B He3HaKoMble ycnoBus. Ha doHe 48-yacoBoii nuLLeBoil
AenpuBaLMK KMBOTHBIX MOMeELLanU B YCTaHOBKY MuioLia-
abto 50 x 50 cM, B LeHTpe KoTopoi Haxogumncsa kopM [11].
B TeyeHne 5 MWH QuKcMpoBanM crepylolMe MoKasaTenu:
KONMYeCTBO B TpyNne MMBOTHbIX, MPUHUMABLLMX KOpPM;
NaTeHTHbI NEPUOA ABUXEHWSA B YCTAHOBKE; NPOAOIKMUTESNb-
HOCTb NpueMa 1 00beM CbeleHHOTo KopMa.

Bo BTOpO/i Cepum 3KCMEPUMEHTOB MCCNELOBAW BAMSHUE
3KcTpakTa 0. spinosa Ha BbIpaboTKy ycroBHOro pednekca ¢ no-
NOXUTENbHLIM NOAKpenaeHneM B T-06pasHOM JlabupuHTe.
MonoxuTeNnbHbIM MOAKPENSIEHNEM CITY}KWIT KOPM JUBOTHBIX,
B CBA3Y C 3TUM Mepes, IKCMIEPUMEHTOM UBOTHbIE TakKe Mof-
Beprasmcb 48-yacosoW nuweBoi aenpuBaumn. B TeueHue
4 nHem MBOTHBIX NOMeLLa/v B T-06pasHbli NabUpUHT U exe-
[HEBHO PErvCTpUpOBanu CreLytoLme napaMeTpbl: NaTeHTHbIN
nepuoz (BpeMs 0T MOMEHTa NOCaJiKU B CTapTOBbIA PyKaB [0 Bbl-
X0fia U3 HEro); BpeMsi peaKLmu (BpeMA MeXy BbIXOLOM U3 CTap-
TOBOTO pyKaBa U B3ATUEM MULLM); YMCIIO BbIMOSHEHHBIX peaKLuiA
(uMcno cnyyaes, KoOrga MMBOTHOE Haxowio MOAKPenseHue
B TeyeHue 180 ¢ TeCTMpOBaHUA); YMC/IO OLLIMOOK (UMCNO 3aX0A0B
B MPOTUBOMONOMHBIA «MOAKPENIAEMOMY» OTCEK); YUCTIO HU-
BOTHbIX C BblpaboTaHHbIM pedneKcoM (KputepueM BbIpaboTKU
pednieKca cnyunm 5 6e3oLLMboYHbIX Npoberkek noapsa).

CratucTdeckass obpaboTKa MonydYeHHbIX pe3ysbTaTtoB
npoBoaunach C NOMOLLbI0 NakeTa nporpamm Statistica for
Windows 6.0. [lns aHanusupyeMblx NpU3HaKoB nNpenpa-
pUTENbHO OLEHWBANM COOTBETCTBME 3aKOHY HOPMAsbHOMO
pacnpegenenus no kputeputo LLlanmpo — Yunka. [octosep-
HOCTb a3y MEXAY KOHTPOMbHOW W OMbITHBIMU rpynna-
MU OLLEHMBANIM C MOMOLLbH) HEMapaMeTPUYECKOro KpUTepus
MaHHa — YuTHu. [ns cpaBHEHMS KONMYECTBA KMBOTHBIX, Npy-
HUMaBLLMX KOPM U C BbIpaboTaHHbIM YCIOBHBIM PeQIIEKCOM,
B KOHTPOJILHOM M OMbITHBIX PYNNax NpUMEHANN KpUTEpUIl
Ouwepa. Pasnunuus cumtanm goctoepHbiMmu npu p < 0,05.

PE3Y/IbTATbI

13 nonyyeHHbIX AaHHbIX BUAHO, YTO XKMBOTHBIE, NOSTyYaB-
e 3KeTpaKkT B fo3ax 100 u 200 mr/kr, bbicTpee aganTupy-
I0TCA B HE3HAKOMOW Cpefie, 0 YeM CBMAETENCTBYET YKOpOYe-
HWe NaTeHTHOro Nepuoaa B TecTe «runodarusa» B CPaBHEHUM
C KoHTponbHoi rpynnoii (KI) (tabn. 1). Ha doHe BBeneHus
aKcTpakTa 0. spinosa B yKasaHHbIX [03aX KONMMYECTBO XU-
BOTHbIX, MPUHUMABLLMX KOpM, OblII0 COOTBETCTBEHHO O0Mb-
we B 1,6 n 1,8 pasa, yem B KI. lpogomxutenbHoCT NpueMa
MULLM Y HMBOTHBIX OMbITHBIX FPynn Oblna COOTBETCTBEHHO
bonbLue Ha 20 1 25 %, yeM B KI; 06beM npuHATON NULLKM CO-
OTBETCTBEHHO MpeBbiwan Ha 94 1 78 % paHHbIA NoKasatenb
y %uBoTHbIX KI.

Pe3ynbtathl TeCTMpOBaHNA MBOTHLIX B T-06pasHoM na-
BupuHTe Nokasanu (puc. 1), YTO y KMBOTHBIX, MONTyYaBLLNX
aKkcTpakT 0. spinosa B posax 100 v 200 Mr/kr u npenapart
CpaBHEHWS,, NATEHTHbIA MepUOA, HauMHasA € 3-X CYTOK MC-
cnenosaHus, obin Huxe, yeM B KI. Hambonee 3HaumMmoe
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Tabnuua 1. BnusHue axcTpakTa 0. spinosa Ha noBefeHWe Kpbic MHUKM Buctap B TecTe «runodarusi»

Table 1. Effects of 0. spinosa extract on the behavior of Wistar rats in the hypophagia test

JKcTpaKT cyxon 0. spinosa
Mokasatenu KoHTporb
50 mr/kr | 100 mr/kr 200 mr/kr
KonnuecTBo XWBOTHBIX, MPUHUMABLUKX KOpM / B rpynmne 5/10 6/10 9/10* 8/10
JlaTeHTHbIM Nepuog, ¢ 490 + 3,50 46,5 + 950 454 + 11,93 4b,6 +5,79
MponomKuTeNbHOCTL NPUEMa KOpMB, C 182,9 + 20,30 2049 + 12,46  220,2 + 18,03 2279 + 8,82*
06beM npuHsToro kopMa, r/100 r Macchl JMBOTHOIO 0,50 £ 0,1 0,69 + 0,07 0,97 + 0,08* 0,89 + 0,08*

[pumeyqaHue: * — pa3nnums CTaTUCTUHECKM 3HAUMMbI MEXJY KOHTPOSBHOM M ONbITHOM rpynnamu npu p < 0,05.

Tabnuua 2. BivsiHue 3kcTpakTa 0. Spinosa Ha KoNMYECTBO KMBOTHBIX C BblpaboTaHHbIM pediiekcoM B T-00pasHoM nabupuxTe
Table 2. Effects of 0. spinosa extract on the number of animals with a trained reflex in the T-maze

[pynnbl WBOTHBIX

KonnuyecTtBo MBOTHBIX C BblpaﬁOTaHHbIM pe¢ﬂeKCOM |/ KONMYECTBO JKMBOTHBIX B rpynne

KontponeHas (H,0) 0/14 0/14 0/14 414
JKcTpakT cyxoi 0. spinosa, 50 Mr/kr 0/14 0/14 0/14 4114
JKcTpakT cyxon 0. spinosa, 100 Mr/kr 0/16 2/16 3/16 10/16*
IKcTpakT cyxoi 0. spinosa, 200 Mr/kr 0/14 114 6/14* 14/14*
3KcTpaKT cyxol G. biloba, 100 mr/kr 0/14 1/14 5/14* 10/14*
[pumeyarue: * — pasnnNuna CTaTUCTUYECKU 3HAYMMbI MEKAY KOHTPOLHOIM M OMbITHOM rpynnamu npu p < 0,05.
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Puc. 1. Bnusnue akcTpakTa 0. spinosa Ha BbIpaboTKy YCNIOBHOMO pedieKca ¢ NoNoxuUTeNbHLIM NofaxpensieHmeM B T-o6pasHoM nabuputte

y Benbix Kpbic
Fig. 1. Effects of 0. spinosa extract on the initiation of a positively re

CHWXKeHMe BpeMeHn peakumu (Ha 49 %) no cpasHenmio ¢ KI
Ha 4-e CYTKM 0TMEYanoch Yy XKMBOTHbIX, MONYYaBLLUMX UCCHe-
AyeMblii 3KcTpaKT B Ao3e 200 Mr/kr.

Ha 4-n pneHb oby4eHus BCe KMBOTHbIE, MOJyYaBLUME
aKcTpakT 0. spinosa B posax 100 u 200 Mr/kr u npenapat
CpaBHeHus, Hawnm B TeyeHue 180 ¢ «noakpenneHue» (kop-
MYLLUKY), YACNO BbIMONHEHHBIX PEAKLMN Y HUX COCTaBWio 5.

DOI: https://doiorg/ 10

inforced conditioned reflex in the T-maze in Wistar rats

Mpu atoM TonbKo Ha QoHe BBefeHMA aKcTpakTa 0. spinosa
B £03e 200 Mr/Kr HM 0ZHO }KMBOTHOE He JOMYCTUNO OLLMOOK,
4To CBMAETENCTBYET O TOM, YTO B [JaHHOW rpynne ycnos-
Hbiii pednekc chopmmpoBancs y 100 % uBoTHbIX (Tabn. 2).
Ha ¢oHe BBeneHus akctpakta 0. spinosa B gose 100 Mr/kr
W penapara cpaBHeHWs YCNoBHbIN pednekc cdhopMmUpoBascs
y 63 1 71 % XMBOTHBIX COOTBETCTBEHHO, 4TO B 2 Pasa BbILLE,
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yem B KI. IkcTpakT 0. spinosa B pose 50 Mr/Kr He oKasbiBan
BNIMAHWUA Ha BbIPAbOTKY YCNOBHOIO pedrieKca ¢ NoNoXuTeNb-
HbIM MOAKPEn/eHNeM.

ObCYXOEHWUE

Takum obpa3oM, akcTpakT cyxoit 0. spinosa B [o3ax
100 v 200 Mr/Kr NONOXMTENBHO BIUAET Ha CHATUE SBIEHWIA
TPEBOXHOCTU, CNOCOBCTBYET MOBLILIEHUIO OPUEHTUPOBOY-
HO-MCCNeA0BaTeNIbCKON aKTUBHOCTW Y MBOTHBIX B TecTax
C MONOXUTENBHBIM NOAKPENSIEHNEM M TeM CaMbIM YCKOpSET
BblpaboTKy ycnoBHoro pednekca. BoisBneHHbIN hapmakono-
rmyeckuit 3pdeKT obycnoBneH KOMNNeKCoM buonormyecku
aKTUBHbIX BeLLecTB, Bxoaawmx B coctas 0. spinosa. Tak, dna-
BOHOMZ MUPULIETUH, MAEHTU(PULMPOBAHHBIN B HAL3eMHO Ya-
ctu 0. spinosa [3], B ycnoBMsAX XpOHUYECKOIO CTPECCA CHUKAET
YpOBEHb TPEBOTW M LENPECCHM, 3a CHET MOHUMKEHUS YPOBHS
KOPTMKOCTEPOHA B Njia3Me KPOBM W YBEIMHEHWS aKTUBHOCTU
GSP-Px n akcnpeccu BDNF B runnokamne [12]. AHanoruy-
Hoe JeCTBME Ha HEPBHYHD CUCTEMY MPOSBASET MAEHTUDULK-
poBaHHbIl B 0. spinosa ¢naBoHOWE, NIGTEONWH-7-ITIIOKO3WA
[13-15]. 3HauMMoe BNMSHME HA CHUKEHWE YPOBHSA TPEBOM
1 GOpMMPOBaHKE YCNOBHbLIX PedeKcoB Npy pasnuyHbIX Na-
TONOMMYECKUX COCTOSIHUAX OKa3blBatOT aMUHOKUCNOTHI [16—18],
CoLlepKaLLMecs B 3HauMTebHOM Konudectse B 0. spinosa [3].

BbIBOAbl

1. IkcTpakT cyxoit 0. spinosa B posax 100 u 200 Mr/kr
MOJOKMTENbHO BAUSIET HA CHUMEHWE YPOBHA TPEBOXHOCTY
B TECTe «runodarus».

2. JkcTpakT cyxoit 0. spinosa B po3ax 100 n 200 mr/kr
BbI3bIBAET YCW/IEHWe OpUEHTUPOBOYHO-WUCCNEA0BATENbCKON
aKTUBHOCTM, CHWKEHWe 0OOPOHWTENIBHOM peakuun W TeM
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