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BUOJIO'MYECKHUE HAYKH / BIOLOGY
YIK: 612.8 +615.32

POLYPRENOLS EXTRACT SUPPLEMENTATION MODULATES
SCOPOLAMINE-INDUCED NON-SPATIAL AND SPATIAL MEMORY
IMPAIRMENTS IN RATS

Julia Fedotoval?, Olga Volkova?
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287 92 73, Fax: +7 812 328 05 01

2 — Faculty of Food Biotechnologies and Engineering, ITMO University, 49 Kronverksky pr., St.
Petersburg 197101, Russia.

The present study was created to assess the effects of chronic polyprenols extract
administration (1.0, 5.0 and 10.0 mg/kg, orally, once daily, 14 days) in a scopolamine-induced
amnesia. The experimental model of amnesia was created by scopolamine (1.0 mg/kg, s.c.)
injection once daily, 14 days. Memory performance was evaluated using the passive
avoidance and the Morris water maze tests and the spontaneous locomotor activity was
assessed using the open field test. Moreover, we tested acetylcholinesterase (AChE) activity
in the brain of the rats with scopolamine-induced amnesia. The polyprenols extract treatment
at dose of 1.0 mg/kg significantly ameliorated the impaired cognitive performance induced by
scopolamine injection in the rats. The polyprenols extract treatment at dose of 1.0 mg/kg
significantly increased locomotor activity, rearing and grooming events and so significantly
reversed the behavioral impairments in the rats with scopolamine-induced amnesia in the
open field test. Biochemical data showed that polyprenols extract treatment at dose of 1.0
mg/kg significantly decreased and completely restored AChE activity in the brain of the rats
with scopolamine-induced amnesia. The results of the present study suggest that chronic
polyprenols extract treatment results in memory-enhancing effects of the rats in the passive
avoidance test and Morris water maze in an animal model of scopolamine-induced amnesia.
Keywords: Acetylcholinesterase; Polyprenols extract; Learning; Memory; Scopolamine.

Introduction

Alzheimer’s disease (AD) is severe neurodegenerative disorder associated with aging and
the primary cause of dementia (1). The main behavioral symptoms of AD are the loss of memory
and cognition (2). Pathogenesis of AD is very highly complicated. Numerous in vitro and in vivo
experiments have shown that the decreased functional activity of cholinergic neurons in the brain
structures involved in cognitive processes such as neocortex, amygdala and nucleus basalis
magnocellularis is responsible for AD (3,4). Pathological hallmarks of AD lead to strong decreasing
of forebrain cholinergic neurons and reducing in acetylcholine (ACh) levels can arise profound
cognitive deficits (5,6). A number of studies on experimental animal models of AD have shown
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that, both anticholinergic drugs and lesions of the nucleus basalis of Meynert impairs learning or
memory processes in different cognitive-related paradigms such as passive avoidance and Morris
water maze tests (7,8). Different drugs created for the AD pharmacoherapy usually act by
counteracting the acetylcholine deficit, and are employed to enhance the ACh level in the brain (9).
Such treatments stimulating acetylcholine esterase (AChE) efflux markedly improve retention
performance in the behavioral paradigms (10,11).

The National Institute of Health suggests, if the current situation continues, there will be
more than 8.5 million AD patients by the year 2030 in USA alone (12). Nowadays, there is no
specific cure for dementia of AD type (13,14). In this case, alternative pharmacologic treatments
might reduce the symptoms of cognitive deteriorations and prevent AD development (15). This has
led to the creation and production of beneficial alternative therapies for AD, particularly,
phytotherapy with plant drugs. There have been promising developments in the field of plant
preparations as sources for new therapies for AD (16,17).

We supposed that polyprenols can be such herbal substance for treatment of AD (18).
Polyprenols are plant substances isolated from the neutral fraction of an extract of spruce needles
and belongs to the group of polyprenols or isoprenoid alcohols (19,20). It is well-known that
polyprenols are multifunctional agents for the prophylactic cancer therapy, liver pathology,
cardiovascular diseases, and cognitive impairments (21,22).

We designed the present study to determine the possible cognitive effects of polyprenols
extract on memory impairments induced by scopolamine injection. Muscarinic acetylcholinergic
receptor antagonists are well-known to impair cognitive-related functions of the brain, and such
deteriorations can be observed with the nonselective antagonist, scopolamine. Therefore,
scopolamine is often used as an amnestic agent in experimental animal models of memory deficits
(23), and it also inhibits central cholinergic neuronal activity (24). The degeneration of basal
forebrain cholinergic neurons is associated with impaired cholinergic neurotransmission, induced
by hyperactivity of AChE (24). Enhanced AChE activity reduces the ACh level in the brain, which
can result in memory impairments (25).

In the present study, we investigated the effects of chronic polyprenols extract treatment on
cognitive functions such as spatial and non-spatial learning and memory processes using a rat model
of scopolamine-induced amnesia.

Experimental

Male Wistar line albino rats from the special biocollection (Koltushi, St. Petersburg, Russia)
weighing 180-200 g each, were used in the present study. All rats were allocated in groups and
were allowed to accommodate for one week in the animal house at I.P. Pavlov Institute of
Physiology, of the Russian Academy of Sciences, before subjecting them to behavioral testing and
pharmacological treatments. They were provided with a standard pellet diet and were given water
ad libitum. The animals were kept at a temperature of 23oC + 20C and a 12 h light/dark cycle as
well as a constant relative humidity (50% + 10%) during all experimental sessions. throughout the
experimental period. Total number of animals used in this study was 150 at the beginning of the
behavioral experiments. The present study was approved by the Ethical Committee for Animal
Research, I.P. Pavlov Institute of Physiology of the Russian Academy of Sciences. All experiments
were conducted in accordance with the Guide for Care and Use of Laboratory Animals, published
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by the National Institute of Health (National Research Council, publication No. 85-23, revised in
1996, and the Animal Welfare Assurance Renewal for the I.P. Pavlov Institute of Physiology,
approved by the Scientific Research Committee of the Institute (protocol 1095/1 from June 25,
2012).

Treatments

Scopolamine hydrobromide was purchased from Sigma-Aldrich (MO, USA). It was
dissolved in saline and subcutaneously (s.c.) injected in a dose of 1.0 mg/kg, once daily for 14
consecutive days (26). Polyprenols extract was isolated from the green verdure of Picea abies (L.)
Karst as previously described (18). The purified polyprenols extract is administered daily at three
different doses (1.0, 5.0 or 10.0 mg/kg b.w., orally). All solutions were freshly prepared before each
experimental series. All preparations were administered in a volume of 0.1 ml. The rats in the
control group received physiological saline. Polyprenols extract, and solvent were administered for
14 days. All behavioral tests were carried out 1 hour after the last injection of scopolamine.

Experimental groups

After adaptation for one week, all male rats were divided randomly into five groups with 10
rats in each group. The first group was served as a control, males received the physiological saline
daily (control/solvent). The other group was of male rats with scopolamine-induced amnesia,
received the scopolamine daily (rats/scopolamine). The next groups consisted of male rats with
scopolamine-induced amnesia treated with polyprenols extract at doses 1.0, 5.0 and 10.0 mg/kg
b.w., p.o., daily (rats/polyprenols extract 1.0 mg/kg, rats/polyprenols extract 5.0 mg/kg,
rats/polyprenols extract 10.0 mg/kg). Polyprenols extract (1.0, 5.0 or 10.0 mg/kg b.w., orally), or
solvent were administered for 14 days once daily before the behavioral tests. The treatment period
for animals was 14 days, and at the end of the treatment period (1 h after the last dose of
polyprenols extract), all animals were subjected to the passive avoidance paradigm, Morris water
maze and the open field test was conducted. During training and testing sessions in all behavioral
paradigms the control and experimental groups of rats were also given with encapsulated
polyprenols or solvent.

Behavioral tests
All behavioral experiments were performed in a soundproof and air-regulated special room,
to which animals were habituated at least 30 min before each training and testing sessions.

Passive avoidance test

Passive avoidance test was carried out using a shuttle box apparatus (18). The apparatus
consisted of a lighted and dark compartment with a grid floor. This test was performed for each rat
during the 3 days. The step-through latency for animals was recorded on third day. If the animals
remained in the lighted box for a 3 min testing period, the maximum score of 180 s was accepted.

Morris water maze

Apparatus is a circular water pool (120 cm in diameter and 60 cm in height) with constant
clues external to the maze for spatial orientation of the rats (18). The water was made opaque by
adding milk to prevent animals from seeing the submerged platform. The water temperature was



Kypuan «Opbutanb», I. nta
theorbital.ru N2 2 (3), 2018

kept at 24-26oC during the whole experiment. An invisible platform (10 cm in diameter and 10 cm
in height) providing the only escape from water was placed 2.0 cm below the water surface. The
location of the platform remained the same throughout the training period. The pool was located in
a test room with a video camera fixed at the top. Six training trials per day were carried out with an
inter-trial time period of 2 min. Results of six training trials were collected to obtain a single
representative value. Animals that found the platform were allowed to remain on the platform for 30
s and were then returned to the home cage during the inter-trial time period. Animals that did not
find the platform within 120 s were softly guided to the platform for 30 s at the end of the trial.
After completion of daily training, the animals were returned to their cages for rest.

Open field test

The open field test (OFT) was performed as previously described by Fedotova and co-
workers (18). The apparatus is a square platform (80.0 cm x 80.0 cm; wall height 36.0 cm) with 16
equal squares of 19.5 cm x 19.5 cm. The OFT apparatus was illuminated by a light source of 60
Lux. A video camera fixed at the top. The spontaneous locomotor activity, grooming, and rearing
were measured in all experimental and control groups for a 5-min period in the OFT.

Biochemical assay

Estimation of acetylcholinesterase activity

Biochemical assessment was performed on the whole brains of rats selected from each
group. Brains were immediately removed, weighed and transferred to a glass homogenizer and
homogenized in ice-cold normal saline with a mass ratio of 10% (w/v) with centrifugation at 3000
rpm for 10 min at 4oC. AChE activity was assessed using commercially available kit (Abcam ab
138871, China). The sensitivity of the kit was 3.0 mU/ml. All the procedures of the AChE activity
kit were conducted following the manufacturer's instruction manual.

Statistical analysis

Data were expressed as mean + S.E.M.. Comparisons between means were performed using
one—way analysis of variance (ANOVA) followed by LSD test. Results of behavioral experiments
were analyzed using Kruskal-Wallis non-parametric one way ANOVA followed by Dunn's
multiple comparisons test. A probability level of less than 0.05 was postulated as significant in all
types of statistical tests. Statistical analysis was performed using SPSS software 11.5 version.

Polyprenols extract administration modulates scopolamine induced-memory impairments of rats in
the passive avoidance test

Scopolamine caused a profound decrease of the PAR latency which was tested for 24 h after
foot shock application in the rats as compared to the control rats ([F(5,32) = 7.4, p<0.05, Table 1).
After polyprenols extract supplementation (1.0 mg/kg, s.c.) the latency of PAR was significantly
increased in the rats with scopolamine-induced amnesia as compared to the rats with scopolamine-
induced amnesia (p<0.05, Table 1). However, the value of PAR latency in the rats with
scopolamine-induced amnesia treated was significantly decreased as compared to the control male
rats (group 1). Treatment with polyprenols extract supplementation at doses of 5.0 and 10.0 mg/kg
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per os failed to modify the latency of PAR in the rats with scopolamine-induced amnesia as
compared to the rats with scopolamine-induced amnesia (p<0.05, Table 1).

Table 1
Latency of passive avoidance response of the rats treated with scopolamine after
chronic polyprenols extract administration

Groups Latency of PAR, sec
Control 180,0+ 0,6
Scopolamine 4,0+ 0,4*
Scopolamine + polyprenols extract 1.0 mg/kg 16,0 £ 0,2* **
Scopolamine + polyprenols extract 5.0 mg/kg 4,6 +0,4*
Scopolamine + polyprenols extract 10.0 mg/kg 52+0,2*

* — P <0.05 versus the control group, ** — P < 0.05 versus to the rats with scopolamine-
induced amnesia. The data are expressed as mean = SD; n = 10 in each group.

Polyprenols extract administration influences scopolamine induced-memory impairments of rats in
the Morris water maze
A significant increase of escape latency during the training and testing during the last 4" day
of the experimental sessions was observed in the male rats with scopolamine-induced amnesia as
compared to the control rats ([F(5,32) = 3.8, p<0.01], Table 2). Polyprenols extract supplementation
(1,0 mg/kg, s.c.) caused a significant decrease of escape latency in the rats with scopolamine-
induced amnesia as compared to the rats with scopolamine-induced amnesia treated (p<0.05, Table
2). Although, escape latency in the rats with scopolamine-induced amnesia treated with polyprenols
extract was higher than that of the control male rats. Treatment with polyprenols extract
supplementation at doses of 5.0 and 10.0 mg/kg per os failed to modify the escape latency in the
rats with scopolamine-induced amnesia as compared to the rats with scopolamine-induced amnesia
(p<0.05, Table 2).
Table 2
Escape latency of the rats treated with scopolamine after chronic polyprenols extract
administration in the Morris water maze

Groups Escape latency
on the 4™ day of the session, sec

Training trial Testing trial
Control 12,0+0,6 6,3+0,2
Scopolamine 160,0 + 1,4* 140,0 £ 2,2*
Scopolamine + polyprenols extract 68,0 + 3,8* ** 45,0 £ 2,4* **
1.0 mg/kg
Scopolamine + polyprenols extract 157,0 + 2,4* 132,8 + 4,2*
5.0 mg/kg
Scopolamine + polyprenols extract 155,8 + 3,6* 142,3 +5,2*
10.0 mg/kg

* — P < 0.05 versus the control group, ** — P < 0.05 versus to the rats with scopolamine-
induced amnesia. The data are expressed as mean + SD; n = 10 in each group.

9



Kypuan «Opbutanb», I. nta
theorbital.ru N2 2 (3), 2018

Polyprenols extract administration improve scopolamine induced-behavior impairments of rats in
the open field test

The male rats with scopolamine-induced amnesia demonstrated a significant decrease of
crossing, frequency of rearing and grooming as compared to the control rats ([F(5,32) = 5.44,
p<0.05], [F(5,32) = 9.40, p<0.01], [F(5,32) = 19.34, p<0.01], respectively, Table 3). Polyprenols
extract supplementation at all doses produced a significant increase of crossing, frequency of
rearing and grooming when rats with scopolamine-induced amnesia were compared to the rats
treated with scopolamine (p<0.05) (Table 3).

Table 3
Behavioral reactions of the rats treated with scopolamine after chronic polyprenols
extract administration in the open field test

Groups Crossing Rearing Grooming
Control 57.3+3.8 11.7+0.8 32+0.2
Scopolamine 30.3 £2.2% 7.2+0.2% 0.7+0.2%
Scopolamine + polyprenols extract 1.0 mg/kg 67.1 £3.2** 124+0.2* 2.8+ 0.4%%*
Scopolamine + polyprenols extract 5.0 mg/kg 64.8 £1.8%*  132+04%* 25+£02%*

Scopolamine + polyprenols extract 10.0 mg/kg 57.5+3.6** 128+ 0.8%* 2.8+ 0.2%*

* — P < 0.05 versus the control group, ** — P < 0.05 versus to the rats with scopolamine-induced
amnesia. The data are expressed as mean + SD; n = 10 in each group.

Polyprenols extract administration decreased scopolamine-induced increase
of acetylcholinesterase activity in the brain of rats

The obtained results demonstrate that AChE activity in the brain was increased in the rat
with scopolamine-induced amnesia ([F(5,32) = 24.4, p<0.05]). In contrast, polyprenols extract at
dose of 1.0 mg/kg suppressed AChE activity in the rats with scopolamine-induced amnesia (p<0.05,
Table 4).

Table 4
Acetylcholine activity in the brain of the rats treated with scopolamine after chronic
polyprenols extract administration

Groups AChE activity, (U/mg prot)
Control 1,1+0,2

Scopolamine 3,8+0,4*

Scopolamine + polyprenols extract 1.0 mg/kg 1,6 £0,2**

Scopolamine + polyprenols extract 5.0 mg/kg 4,6 £0,6*

Scopolamine + polyprenols extract 10.0 mg/kg 4,0+0,2*

* — P < 0.05 versus the control group, ** — P < 0.05 versus to the rats with scopolamine-
induced amnesia. The data are expressed as mean + SD; n = 10 in each group.

Other experimental groups were treated with polyprenols extract at doses of 5.0 and 10.0
mg/kg exerted no significant effect on AChE activity in the brain.
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Discussion

AD is a neurodegenerative disorder associated with a decline in cognitive abilities (2,3).
Nootropic agents like, piracetam and cholinesterase inhibitors like, Donepezil® are commonly used
for improving memory, mood and behavior in AD (2). However, the resulting adverse effects of
these drugs such as diarrhea, insomnia, nausea, bronchitis, loose stools, muscular cramps and other
known side effects (2,3), has made their use limited and it is worthwhile to explore the utility of
traditional medicines in the treatment of various cognitive disorders. In the early stages of this
neurodegenerative process it is more pronounced in cholinergic-type brain centres. One of the most
notable of these is the amount of attention recently being paid to the enzyme AChE, which
increases the bioavailability of the neurotransmitter in the cholinergic synapses by preventing the
hydrolysis of acetylcholine (9). Herbal medicines can be used in the treatment of AD (13).

We investigated the effects of repeated polyprenols extract treatment during 14 days on
cognitive abilities in male rats with scopolamine-induced amnesia. For this purpose, the passive
avoidance test and Morris water maze were used in the study. Our results showed that in rats treated
with scopolamine, there were marked memory impairments as assessed by passive avoidance test
and Morris water maze. Our results also demonstrated that in rats with scopolamine-induced
amnesia, there were an increase of AChE activity. We found that polyprenols extract treatment at
dose of 1.0 mg/kg per se significantly ameliorated and the impaired cognitive performance induced
by scopolamine injection in the rats. On the other hand, polyprenols extract treatment at dose of 1.0
mg/kg significantly increased locomotor activity, rearing and grooming events and so significantly
reversed the behavioral impairments in the rats with scopolamine-induced amnesia in the OFT.
However, the results from other rats given with polyprenols extract treatment at doses of 5.0 and
10.0 mg/kg indicate that polyprenols extract treatment at dose of 1.0 mg/kg affects memory-related
processes rather than motor function. The OFT results in this study suggested that polyprenols
extract treatment at dose of 1.0 mg/kg to the rats with scopolamine-induced amnesia completely
restored the impaired memory abilities. Biochemical data showed that polyprenols extract treatment
at dose of 1.0 mg/kg significantly decreased and completely restored AChE activity in the brain of
the rats with scopolamine-induced amnesia. Interestingly, administration of polyprenols extract at
doses of 5.0 and 10.0 mg/kg failed to modify AChE activity in the brain of the rats with
scopolamine-induced amnesia. It could be suggested that polyprenols extract modulates AChE
activity and normalizes cholinergic neurotransmission in the brain of the rats with scopolamine-
induced amnesia. In this connection, our future investigations will aim to clarify how polyprenols
extract treatment alters functional activity of cholinergic system in the brain.

Taken together, it can be proposed that the positive effect of chronic polyprenols extract
treatment on cognitive-related brain function after impairment induced by scopolamine is connected
with its mutual and complex action on the cholinergic system and/or on oxidative stress.
Furthermore, this is the first study to show beneficial effect of chronic polyprenols extract
administration on memory impairments induced by scopolamine.
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Conclusion

In conclusion, the results of the present study suggest that chronic polyprenols extract
treatment results in cognitive-improving effects of the rats in the passive avoidance test and Morris
water maze in an animal model of scopolamine-induced amnesia. In general, the results of this
study indicate that polyprenols extract has a pronounced memory-enhancing efficacy in the
management of the experimental model of amnesia induced by scopolamine. It also has a profound
beneficial effect on cognitive impairments of the rats with scopolamine-induced amnesia, and so
may well prove to be a novel, natural basic or adjuvant treatment. We suggest that polyprenols
extract may be used as an adjuvant therapy along with other drugs against AD to prevent
progressive trends of AD. Combined treatment with polyprenols extract and different drugs for AD
treatment (applied in the clinic) may be an alternative to the treatment of amnestic-resistant AD-
patients in the future. However, longitudinal clinical trials are needed to prove this hypothesis. We
believe these results deserve further investigation.
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BBEJIEHUE DKCTPAKTA IHOJIMITPEHOJIOB KOPPEKTUPYET BbI3BAHHBIE
BBEJIEHUEM CKOIIOJIAMHUHA PACCTPOMCTBA IPOCTPAHCTBEHHOT'O
N HEITPOCTPAHCTBEHHOI'O OBYYEHUSA Y KPBIC

IOaus ®enorosal?, Oabra Boakosa?

1 — Jlabopamopus netiposnooxpunonoeuu, Mucmumym guszuonoeuu um. 1. I1. Ilaeroea PAH,
Poccus, 199034, Canxm-Ilemepbype, nab. Makaposa, 6, e-mail: julia.fedotova@mail.ru.

2 — Daxyrvmem nuwegvlx buomexrono2uil u unxicenepuu, Ynusepcumem UTMO, Poccus, 197101,
Canxm-Ilemepoype, Kponsepckuii np., 49.

Hacrosmee uccnenoBanue ObI0 pa3pabOTaHO C IENbI0 U3YUEHUS BIUSHUS XPOHUYECKOTO
BBEJICHHS JKCTpakTa monurnpeHosnoB B kancynax (1.0, 5.0 wnmm 10.0 mr/kr, nepopaibho, 1 pa3 B
neHb, 14 nHeil) Ha mpouecchl OOy4eHHs M MaMSITH B YCIOBHUSX JKCHEPUMEHTATbHOW MOJAENTU
aMHe3uHu, OO0yCJIOBIIEHHOW BBeneHUEM ckomonamuaa (1.0 Mr/kr, moakoxkHo, 14 mgHE).
TectupoBanne mporeccoB OOy4EeHUS M TMaMATH TPOBOAMIM B TECTaX YCIOBHAs pPEaKIIHs
naccuBHoro usberanus (YPIIN) u B BogHoMm snabupunte Moppuca, 1BUraTelbHYI0 aKTUBHOCTh U
[IOBE/ICHYECKUE pEaKLMU OLCHUBAIM B TECTE «OTKphITOE Imosie». KpoMe TOro, ¢ IMOMOIIbIO
MMMYHO(EPMEHTHOTO aHaJIh3a MPOBOIWIOCH OIpe/eleHHe aKTUBHOCTH alleTUIIXOJIMHICTEPas3bl B
roMoreraTax rojIoBHOTO MO3ra KpbIC C 9KCIEPUMEHTAIBHON MOJIENbI0 CKOMOJAaMUHOBON aMHE3UU
Ha (oHE BBEJCHUS SKCTPAKTa MOJUIPEHOJIOB B KarcCyiax. Y CTaHOBJIEHO, YTO BBEJICHUE DKCTPAKTa
MOJIMTIPEHOJIOB B Karcynax B no3e 1.0 mr/kr, goctoBepHo ymyumiano Bocrupoussenenue YPIIU u
IIPOCTPAHCTBEHHOE OOydeHue B TecTte Moppuca y KpbIC C SKCIEPUMEHTAIBHOM MOJENbIO
CKOIOJAMUHOBOM aMHE3UH, a TAaK)K€ MOBBILIAJ JBUIATEIbHYIO aKTUBHOCTb U IPEACTABICHHOCTh
rpyMHHra. buoxuMuyeckuil aHaau3 mokasaj, YTO AKCTPAKT MOJMIIPEHOJIOB B Karcynax B go3e 1.0
MI/KI  aKTHUBHOCTh  (epMEHTa  aleTHWIXOJMHACTEepa3bl B  TOJOBHOM  MO3l€ KpbIC C
AKCIEPUMEHTAIbHON MOJIENIBIO CKOTIOJIAMUHOBOM aMHE3HH.

TakuM o0Opa3om, pe3yabTaThl HACTOSIIErO HCCIEJOBAHMSI CBHUJIIETENBCTBYIOT O TOM, YTO
XPOHUYECKOE BBEJCHHE JKCTpPaKTa IOJIUIPEHOJIOB B KarcCyjaX KOPPEKTHUPYET aMHECTHYECKHE
GYyHKIIMM W YCTpaHsAeT aMHE3WIO, BBI3BAHHYIO BBEJCHHMEM CKOMOJaMHHA, B TecTaXx Ha
IIPOCTPAHCTBEHHOE U HEMIPOCTPAHCTBEHHOE O0yUYECHHE.

KuroueBble cj10Ba: aleTHIIXOJIUHAICTEPA3a, SKCTPAKTHI MOJIUIPEHOIIOB, 00yUYeHHE, TaMSITh,
CKOIIOJIaMUH.
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VIK 57.045

BJIMSTHUE YJIEKTPOMATHATHOI'O DKPAHUPOBAHUSI

HA UBMEHEHMUE YPOBHS KOPTHU30.JIA B CJIIOHE YCJIOBHO
3IOPOBBIX HCOBITYEMBIX C YYETOM 'EOMATHUTHBIX
®JIYKTYAIIUHA

N. C. Muponwok, E. A. bupiokosa, U. B. Ueperaes, I11. A. [1amaeBa
@OI'AOY BO «Kpvimckuii gpedepanvuviii yrusepcumem umenu B. U. Bepnadckozo», Taspuueckas
Axademus, Cumehepononw, Poccus,; biotema@rambler.ru

Metonom nmmyHnodepmentnoro ananuza (MDA) uccnenoBana KOHIEHTpaUs KOPTH30J1a B
cmone (KC) y 10 yclIoBHO-3I0pPOBBIX HCIBITYEMbIX JXEHCKOTO II0JIa, HaXOJISIIUXCS B
YCIOBUSAX 3JIEKTPOMArHUTHOIO 3KkpaHupoBaHus (OMD) (ko3 duumeHT 3xpaHupoBaHUs A
BEPTUKAJILHOU cocTaBisitonieit — 4,4, mis ropuzonTaibHor — 20; 11 yactoT Bbimie 170 ' u
B obnactu yactor oT 2*¥10° o 0,5 'l ypoBeHb CHEKTPaIbHOH MIOTHOCTH MArHUTHOTO
myma Hmxe 10 HTn/T'm), u y 10 BomoHTEpOB, HE MOJABEpraBIIUXCA ACHCTBUIO OMD ¢
Y4€TOM Bapualuil TeOMarHuTHOTO MOJISI 3EMIIH.

[Tokazano, uro mpeObIBaHWE B (EPPOMArHUTHOM DSKpPaHE IIO3BOJIIET B 3HAYUTEIHHOMN
CTETIEHU HUBEIMPOBATh HEOJIArONpPUATHOE BO3ACHCTBUE BHEITHUX (DAKTOPOB €CTECTBEHHOTO
IIPOMCXOXK/IEHNS HA OPTaHU3M YCIIOBHO-3/10POBBIX UCIBITYEMBIX.

Ki1roueBble ¢j10Ba: 3J1€KTPOMarHUTHOE SKPAHUPOBAHHUE, KOPTH3OJI.

BBenenune

OpnHoOM M3 aKTyaJlbHBIX IPOOJIEM 3KOJOTHYECKOM (U3MONOTHU M OMO(U3MKHU SIBIISETCS
n3ydeHue 3Gh(PEeKToB OCIa0ICHHBIX SJIEKTPOMATHUTHBIX TIOJIEH Ha pa3jIuvHble OHOJIOTHYECKHe
O0OBEKTHI M, B YaCTHOCTH, OPTaHU3M 4enioBeka. B paboTax MHOecTBa aBTOpOB [5-8] mokazano, 4To
ANIEKTPOMAarHuTHOE AKpaHupoBaHue (OMD) BbI3bIBAET CEpbe3HbIE U3MEHEHUS (YHKIIMOHUPOBAHUS
KMBBIX OpraHU3MOB, B YAaCTHOCTH, CMeIlleHHe (a3 OHOJOrMYECKHMX PHUTMOB, CHHKEHHE
paboTOCIOCOOHOCTH, IMOJIABICHUE TOJOBOM MOTHMBALMU, YCHJIEHHE arpecCUBHOCTH M HM3MEHEHHE
OoneBoil uyBcTBUTENBbHOCTU. [loaTOMY 3KcmepuMeHTsl ¢ OMD MpeaCTaBISAIOT HPaKTUYECKUIN
MHTEpeC Ul IOHUMaHHU MEXaHU3MOB JIEMCTBUS OCJIAa0JIEHHOTO 3JIEKTPOMArHUTHOTO IMOJIs, KaK Ha
OTJENbHbIE CHCTEMbl, TaK M Ha BECh OpraHU3M B IIeJIoM. BakHoe 3HaueHHWE HMEET yueT
renuoreopusnyeckux ¢akrtopoB. K HacrosiieMy BpeMEHM HMEIOTCS HEKOTOpbIe JaHHBIE O
KOJIe0aHUsAX YpPOBHEH T'OPMOHOB B JIHU I'€OMAarHUTHBIX BO3MYILEHUH, B YAaCTHOCTH, KOPTH30ja B
CIIIOHE YCIIOBHO 3JI0POBBIX Jtojiel. M3BecTHO, YTO PHIIOKPHHHAS CUCTEMa SIBJISETCS Ba)KHEUIIUM
peryasTopoM (QU3MOJIOrMYECKHX (QYHKUMH, €il MpHUHAIJIeKUT Beayllas pojb B MeXaHH3Max
aJlanTalyu OpraHu3Ma K HeOJIarompusTHBIM Bo3aeHCcTBUsM [7, 9].

B cBA3M ¢ M3JI0KEHHBIM HEJbK HCCIEIOBaHUS SIBWIOCH W3YYEHME HW3MEHEHHUS YPOBHS
koptuzoina B ciaoHe (KC) mon Bo3neiictBueM OMD 1 reOMarHUTHBIX BO3MYIICHUH.
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Metoabl ucciaenoBaHus

Hccnenosanne konuentpauuu KC npoBoamiy ¢ moMouip0 MUKPOIUIAHIIETHOTO (hOTOMETpa
mozaemu Anthos 2010 ¢ dunsrpamu (400-750 aM) u nporpammoit ADAP + («Biochrom Ltdy,
BenukoOpuranus) Ha nuarHoctndeckux Habopax Salivary Cortisol ELISA Kit SLV-2930 (DRG,
USA) na Oa3e JlaGoparopuu (u3HONIOrUd U OHOXMMHHM KpOBH LIeHTpa KOJIGKTHBHOTO
MOJIb30BaHUS HAYYHBIM 000OpyIOBaHHEM «JKCIEpUMEHTaNbHAs (GHU3HOIOrUS U Ouodusnka
TaBpuueckoit akagemuun ®I'AOYO BO «KpeiMckuii ¢enepanbHblii yHuBepcuteT umenn B. W.
Bepnanckoro». Bcex y4yaCTHMKOB TpPOCHIIM BO3AEP)KATBCS OT MpHEMa MHIIM, KypeHHs U
WCIIOJIb30BaHUs JKEBATEIbHOW PE3MHKM HE MEHee 4YeM 3a JBa yaca 10 JIKcrepumeHta.. CiroHy
HCIIBITYEMBIX COOMpaI C TOMOIIbIO creruanbHoro ycrpoiictBa SaliCap® (IBL International);
MOoJTydeHHBbIE 00pa3iibl XpaHuiu npu temieparype -20°C. HenmocpeacTBeHHO Tepes; TPOBEICHUEM
aHasn3a 00paslibl CIIOHBI pa3MOpaKuBaiu U ueHTpudyruposanu npu 1500 g B TeueHue 5 MuH.

Co Bcemm wucnbiTyeMbiMH Ha mporsokeHuu 10-tm cyrok paboTy HaumHamm co cOopa
00pa3loB CIIOHBI, & UCIBITYEMbIEC SKCIIEPUMEHTAILHOW TPYIIIBI MOCIe 3a00pa CIIFOHBI HAXOIUINCh
B (peppomarHuTHOM 3KpaHe 2x3x2 MeTpa B TedeHne 30 MHUHYT, MOCJE Yero y HUX MOBTOPHO, HE
paHee 4eM depe3 5 MUHYT ITOCIE MPEKpaIIeHUs! JCHCTBHS 3JEKTPOMAarHUTHOTO SKPaHHPOBAHUS,
MIPOBOMIIN 3a00p CIIFOHBI JIJIS ONIPE/IeTICHHs YPOBHS KOPTH30J1a.

Jl1s OLIeHKHM MapaMeTpoB T€OMAarHUTHOW aKTHBHOCTH MCIIOJIb30BANM IUIAHETAPHBIA WHJIEKC
Ap (aTm), monmyueHHslil ¢ moMoIblo BeO-pecypca MHcTHTyTa 3eMHOr0 Maruerusma Poccuiickoit
akamemMun Hayk: http://www.izmiran.rssi.ru.

Pe3yJII>TaTbI HCCJICI0BaAHUA

H3zmenenue ypoenusa Kopmu3ona 6 ciioHe YCl06HO-300P0GbIX UCHBIMYEMbIX NOO GAUAHUEM
INEKMPOMAZHUMHO20 IKPAHUPOCAHUSA
VY HCHOBITYeMBIX KOHTPOJIBHOM TpyNIbl MUHMMAJIBHOE COJEP/KaHUE YPOBHsS KOPTH30ja B
CIIOHE OBbUIO 3aperucTpupoBaHo Ha 1-e cyTku uccienosanus (16,91+2,5 ur/mi), a MakcumanbHOe
coJiep>kaHue OTMeueHO Ha 6-e cyTku uccinenoanus (35,35+5,0 ur/mn). Crnegyer 3aMeTUTh, UTO Ha
npoTspkeHur 10-TH CyTOK HCCIIeIOBaHMs B OJHO M TO e BpeMs cOOpa CIIOHBI Y BOJIOHTEPOB
KOHTPOJIbHOM TPYIIIBI, HE MOABEPraBIINXCS AeHCTBUI0 DMD, ObLIO 3aperucTpUpOBaHO HECKOJIBKO
CIy4aeB yBEJIHMYEHUsS] C TOCIEAYIOIIMM CHIDKEHHEM 3HaueHuil mokaszatens ypoBHs KC. B
YaCTHOCTH, Ha 6-€ CYTKH SKCIEPHMEHTAa 3HAUY€HHUs YPOBHS KOPTH30JIa B CIIOHE YBEJIMYWINCh — HA
109,02% (p<0,05) mo cpaBHEHHUIO CO 3HAYCHHUSIMHU 3TOTO MTOKA3aTelsl, 3aPETUCTPUPOBAHHBIMU B 1-¢
CYTKM uccnenoBaHusa. OHako, mocie 6-X CYTOK HCCIEJOBAHMS Yy HCIBITYEMBIX KOHTPOJIBHON
IPYIIBl OTMEYAIN MOCTENIEHHOE CHIKEHHE MOKa3aTellss YPOBHS KOPTH30ja /10 3HaueHui (=22-27
HI/MJI), TIocie 4ero 3HaueHus KoHieHTpauuu CK BBIXOAMIM Ha «IJIaTO» U CYIIECTBEHHO HE
U3MEHSITHCH (puc. 1).
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Puc. 1. lunamuka xoHuentpauu koprusona B citoHe (KC) y BOJIOHTEpOB KOHTPOJIBHON U
AKCIIEPUMEHTAJILHONW TPYII, B Mpo0ax, MOJYyYEHHBIX €XKEJAHEBHO /10 BXO0J/la B 3KPAaHUPOBAHHYIO
Kamepy.

[Tpumevanus: * — pgoctoBepHOCTh paznuuuii p<0,05 mno xpureputro Buiakokcona
OTHOCHUTEJIBHO UCXO/IHBIX 3HAUE€HUH N3yUeHHBIX MTOKa3aTeNei.

Heo0xonuMo OTMETHTH, YTO Yy HUCHBITYEMBIX 3KCHEPUMEHTaJIbHOM TIpymibl mocie 1-ro
ceaHca NpeOBIBaHUS B DKPAaHUPOBAHHOMW Kamepe ¢ (EeppOMAarHUTHBIM SKPAaHOM 3HAYEHUS
KOHLEHTPAllMl KOPTHU30Jla B CIIIOHE YBEIMUMIUCH nmpumepHo — Ha 10 % (p<0,05), oTHOCUTEIBHO
(OHOBBIX 3HAYECHUH MAHHOTO IMOKa3aTens. B nanpHelIeM, Ha MPOTSHKEHUH BCETO HCCIEIOBAHUS
nox BiaussHUEM 30-tu MuHyTHOro OMD, 3HaueHus KC Obuiu Bbille 3HAYEHUH, MOJIYYEHHBIX Y
BOJIOHTEPOB KOHTPOJIbHO# IpyIibl nprbiu3utensHo — Ha 20-25% (p<0,05) (puc. 1).

OpHako 3aMeTUM, 4TO JAMHAMUKa M3MeHeHUs KoHueHTpauuu KC exenHeBHBIX Mmpob 10
npeObIBaHUS BOJIOHTEPOB B SKPAaHUPOBAHHOW Kamepe ObLIa B 3HAUUTENBHOW CTENEHM CXOAHA C
JMHAMHUKOM TaHHOTO MOKa3aTelsl UCTIBITYeMbIX KOHTPOJIbHOMN IPYIIIbI.

Tak, Ha 6-¢ CYTKM OSKCIIEpPHUMEHTa 3HAYEHHUS YPOBHS KOPTH30Ja B CIIOHE BOJOHTEPOB
OKCIEPUMEHTAIBHON TPYNIBI 10 NPeObIBaHUS B JKPAaHMPOBAHHOW Kamepe YBEIUYWINCH — Ha
158,46% (p<0,05) mo oTHOLIEHHIO K (POHOBBIM 3HAUEHUSM, 3aPETUCTPUPOBAHHBIMHU B 1-€ CyTKHU
WCCIICIOBAHMS.

[ITupoko M3BECTHO, 4YTO KOPTU30J sBIsETCS Haubojee OOWIBHO NHMPKYIUPYIOIIUM
CTEPOUIOM U TJIaBHBIM TIIIOKOKOPTUKOHUIOM, KOTOPBIM MpPOSBISIET (GHU3HOIOruyeckre 3PQexTsl B
MOJIIEP>)KaHUU KPOBSIHOTO JaBJICHUS M BBLAEISETCSA NMPHU CTPECCOBBIX CUTYALUAX, IKCTPEMATLHOM
BeiienieHnd AKTT u ¢pusuueckux Harpyskax [6]. JlokazaHa cBsi3b MEXKAy CEKpeluen KopTusoa u
QIaNITallMOHHBIMU  BO3MOXHOCTMU opranm3ma [1, 2]. CremoBareipHO, yBEIWMYCHUE 3HAYCHUIN
koHneHtpaunn KC y BolOHTEpOB Ha mNpoTsKeHUM 10-TUOHEBHOTO OKCIEPUMEHTA  IOJ
BO3/ICHCTBUEM OJKPaHUPOBAHHON KaMephl CBHIETEIBCTBYET O CHIDKCHHH —aJanTaliOHHOTO
MOTEHIMala OpraHu3Ma BOJIOHTEPOB B OTBET Ha AercTBHE DMD.

OpHako, 1O HameMy MHEHHIO, 3HAYUTEIbHBI WHTEpEC NPEACTABISIIOT JaHHbIE,
MOJIyYeHHbIE Y BOJIOHTEPOB cpa3zy ke mocie neictBus 30-Tu MuHyTHOro OMD, B 4acCTHOCTH
cllydad 3HauuTeIbHOro CHIKeHus koHueHTpauuu KC Ha 4-8-e cyTku uccienoBanus (puc. 2).
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Tak, wMeTogoM HWMMYHO(DEPMEHTHOTO aHaimu3a Mpod CIIOHBI Y  HCHBITYEMBIX
OKCIEPUMEHTAIBHON TpYyNIbl YK€ ¢ 4-X CYTOK HaOMIOACHUs OBUIO 3aperuCTPUPOBAHO
3HAYUTEIBHOEC CHIDKEHHE 3HAYCHUH KOHIICHTPALMKM KOPTHU30JIa B MPO0ax CIOHBI, COOpPaHHBIX
HEMOCPEICTBEHHO Tocie MpedbiBaHus B (eppomarHuTHOM 3kpane — Ha 22,5% (p<0,05)
OTHOCUTEIIFHO 3HAYEHUH OTOr0 TI0Ka3arels, IOJIYYeHHBIX B 1-€ CyTKH WCCICIOBaHHS JO
npeObiBanus B kKamepe (puc. 2) mw — Ha 57,2% (p<0,05) oTHOCHTEIHHO 3HAYCHHA,
3apErHCTPUPOBAHHBIX Y BOJIOHTEPOB KOHTPOJIBHOM TPYTIIIHL.
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Puc. 2. Jlunamuka KOHILIEHTpPAI[MM KOPTHU30Ja B CJIIOHE Yy BOJIOHTEPOB KOHTPOJIBHOU M
SKCIIEPUMEHTAJIBLHON TPYII, B Mpo0ax, MOJYyUYEHHBIX €XEJIHEBHO 10 BXOJa U MOCJE BbIXOJA U3 B
SKpPAHUPOBAHHOW KaMephl.

[Tpumevanus: * — pgoctoBepHOCTh pazmuuuii p<0,05 mno xpureputro Buikokcona
OTHOCHUTEJIBHO UCXOJHBIX 3HAYEHUH U3yYEHHBIX ITI0Ka3aTeeH.

Crnenyer OTMETUTb, YTO HaumOOJbllee CHUKEHHE 3HAYeHWH JTOro mokaszaTens y
UCTIBITYEMBIX SKCIIEPUMEHTAILHOW TPYIITBI OBLIH 3aPErHCTPUPOBAHO HA 6-€ CYTKH UCCIICIOBAHUS —
Ha 152,8% (p<0,05) oTHOCHUTENHHO 3HAYEHWM HSTOTO IOKa3aTess, MOJYYCHHBIX B 1-€ CYTKH
UCCleoBaHus 10 npedbiBaHus B kamepe U — Ha 142,4% (p<0,05) oTHOCUTENBHO 3HAUYEHUN ATOTrO
MOKa3aTessl 3aperuCTPUPOBAHHBIX B KOHTPOJILHOU TPYIITIE.

[Tony4deHHbIe TaHHBIE COTJIACYIOTCS C Pe3y/IbTaTaMU UCCIICA0BAHUS HEKOTOPBIX aBTOPOB [3,
5] ormeuaBmmx, uto DMD 007a7aeT BHICOKAM aJaNTHUBHBIM ACHCTBHEM, TaK KaK CTHUMYIUPYET
yBeJIMYEeHUE BapuaOeNbHOCTH CEpJEYHOr0 pPUTMA, BOCCTAHABIMBAET MCXOJHYIO BPEMEHHYIO
opraHu3anuu (puU3NoIOrn4eckux npoueccoB. OTHaKO OTMETUM, YTO Kosebanus ypoBHs KC 3aBucsar
OT (YHKIIMOHAIBHOTO COCTOSHUSI THIIOTAIAMO-TUTIO(PH3apHO-HANITOYCUHUKOBOH CHUCTEMBI, B
gactHOcTH KC CBS3BIBAIOT ¢ Hecnmenu(UYeCKMMHU aJalTAIlMOHHBIMU PEaKIUsIMH OpraHH3Ma
BOJIOHTEPOB Ha CTPECCOPHBIE (PAKTOPHI.
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Moougukayus ypoena Kopmu3ona 6 CJHIOHE Y UCHLIMYEeMbIX 3IKCHEPUMEHMATbHOU
2PYRnbl 6APUALUAMU 260MACHUMHBIX (haKmopoes

Pe3ynbrathl HAcTOSIIETO  HMCCIEAOBAaHUS  CBUJICTEIBCTBYIOT, YTO y BOJIOHTEPOB,
MOJIBEPIIINXCS JAECATUTHEBHOMY JAeicTBUi0O DMD, mpoucxoauia CyHieCTBEHHass MOJIUMUKAIMS
3aBucUMOCTH conepkanuss KC B ciroHe OT Bapuanuii TreoMarHUTHBIX (DaKTOpOB, KOTOpas
MPOSIBIJIACh OTCYTCTBHEM CYIIIECTBEHHBIX KOJEOaHWH 3HAYCHHM HCCIETYEeMOro MOKa3aTels B JTHU
PE3KOT0 YBEIIMYCHUS T€OMAarHUTHOW aKTHBHOCTH.
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Puc. 3. /IluHamyKka KOHILIEHTpAIMM KOPTHU30Ja B CIIOHE Yy BOJIOHTEPOB KOHTPOJIBHOW M
SKCIIEPUMEHTAJIbHOW TIpynn 1oja BiausHueM 30-tumuHyTHOoro OMD ¢ yderom Bapuauuii Ap-
HHJIeKCA.

[Tpumevanus: * — pgoctoBepHOCTh paznuuuii p<0,05 mno xpureputro Buiakokcona
OTHOCHUTEJIEHO UCXOIHBIX 3HAYEHHUI N3yYEHHBIX IT0OKa3aTesei.

[[upoko M3BECTHO, YTO KOPTH30N sBisieTcs Haubonee OOWIBHO NHUPKYJIUPYIOIIUM
CTEPOUJIOM M TJABHBIM TJIFOKOKOPTHKOUIOM CEKPETHPYEMOM B HAIIOYECUYHHKAX W TIPOSBIISET
¢dusmonornueckue PHEKTH B MOJACPKAHUU KPOBSHOTO JABJICHHS, a TAaKKE BBIICISAETCA MpU
CTPECCOBBIX CUTYyalMsIX, (U3NIECKUX HATPy3KaxX U MpH dKcTpemManbHOM BhieneHun AKTT.

Konebanusi 3HaueHHs] ypOBHsSI KOPTH30Jia B CIIOHE, MO HAlIeMy MHEHHIO, MOTYT OBITh
CBSI3aHBI C (QUIYKTyallMsIMH T€OMarHUTHOW aKTUBHOCTH, YHCIICHO BBIPAKEHHOW B M3MEHEHUSX Ap-
MHJIEKCA.

3ameTM, UYTO HauOONbIIME W3MEHEHHUsS uccienyemMoro mokaszarens — Ha 109% vy
UCIBITYEMBIX KOHTPOJBHOW TpyNmnbl ObUIM 3apeTUCTPUPOBAHBI B CpeaHeM 3a 1-2 mgHSA 10
CYIIIECTBEHHOTO yBenmueHus Ap-uHaekca (5-6 cyrku skcnepumenTa) a0 30 HTI 9To MOXKHO
KJIaccu(UIUPOBATh KaK BHICOKHN YPOBEHB COJIHEYHOM aKTUBHOCTH (pHC. 3).

3aMeTUM, 4YTO Yy BOJIOHTEPOB SKCIEPUMEHTAIbHOM Tpynmsl moa BosaeictBueM 30-
MUHYTHOTO OMD B (deppoMarHUTHOW Kamepe TMPOUCXOIUIO HHUBEIHPOBAHUE HETATHBHBIX
MOCJIE/ICTBUM YBEIUYEHHUS! aKTUBHOCTH T€OMATHUTHOTO TOJIsl, BEIPAXKEHHOE B OTCYTCTBUU PEAKLIUU
co cropoHnbl BeretatuBHOM HC Ha aHHOE BO3/IEHCTBHE.

W3zBectHo [10], uTo yBenuueHHe 3HAYCHHMI MMOKAa3aTelss YPOBHS KOHIICHTPAIMU KOPTH30J1a
HampsIMYIO CBSI3aHO CO CHIJKEHHEM aJlalTal[MOHHBIX BO3MOKHOCTEHW OpraHu3Ma, 4to W OBLIO
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3apETUCTPUPOBAHO B JaHHOM HCCIECIOBAaHUM B JHMU YBEJIHMYEHHUS T€OMAarHUTHOW aKTUBHOCTH Y
UCTIBITYEMBIX KOHTPOJIBHON TPYIIIIHL.

Tak, monydeHHbIE JaHHBIE COTJIACYIOTCS C JIUTEPATypHBIMU [6] W CBHIETENIBCTBYIOT, YTO
YBEJIMUYCHNE MHTETPAJIbHOM PUTMUKH T€OMArHUTHOW aKTHBHOCTHU SIBISETCS CTpecc-(haKTOpOM JUIs
OpraHM3Ma HCIIBITYEMBIX BOJIOHTEPOB, a OHMOJIOTHYECKHE OTBETHl THIOTaJaMO-THIIO(U3apHO-
HA/MTOYCYHUKOBOM CHCTEMBl HCIBITYEMbIX Ha JaHHOE BO3JEHCTBHE TPOTEKAIOT 10 THUILY
HecTenn(UYecKoil aJanTallMOHHONW peakIMd Ha JaHHbIe BapHallMd M, KPOME TOTrO, OKa3bIBAIOT
BJIMSIHUE HA MTPHUCIIOCOOJICHHOCTh OPraHnu3Ma K MEHSIOLIMMCS YCIOBUSM OKPYKArOIIEH Cpe/ibl.

[onyueHHbIC HAMH JIAHHBIC COTJIACYIOTCS C JTAHHBIMU NOJy4eHHbIMU B suteparype [10] B
HKCIEPUMEHTAX Ha XUBOTHBIX M CBUACTEIBCTBYIOT O TOM, YTO NpeObiBaHHE B (DepPOMArHUTHOM
9KpaHe MMO3BOJISIET B 3HAYUTEILHON CTEIICHN HUBEINPOBATh BHEITHHUE HJICKTPOMArHUTHBIC BIUSHUSA,
TaK KaK BHYTPU TaKWX IMOMENICHWH C TOMOINBIO CIICIHMANbHBIX (EPPOMArHUTHBIX MAaTepHaIOB
NPOUCXOAUT YaCTHYHAsl WM BPEMEHHAs W30S BHYTPCHHEH Cpeibl OT BHEIIHEH, YTO B CBOIO
ouyepesb NPUBOAUT K HM3MeHeHHIo npupoiHbix OMII (B Tom uymcie, BbicokoyacToTHOro OMII,
WHIyKIIMOHHBIX 2P (PEKTOB U JIp.).

Takum 00pa3oM, NpUBEACHHBIC PE3YNIbTAThl MCCICIOBAHUS CBUACTEIHLCTBYIOT O TOM, YTO
OpraHu3M o0JiafjaeT CIIOCOOHOCTBIO pearupoBaTh KaKk Ha PUTMUYECKHE BapualH, TaKk M Ha
BO3MYIICHUSI T€OMAarHUTHOTO TOJIA. MOXKHO C YBEPEHHOCTBIO 3aKJIIOYUTh, YTO MarHUTHBIE Oypu
SBISIFOTCS cTpecc-(hakTopaMu, B OTBET Ha KOTOPBIE B OPraHM3Me Pa3BUBaEeTCs cTpecc-peakius. [pu
aToM 30-THMUHYTHOEe TIpeOBIBaHHE B SKPAaHMPOBAHHOW Kamepe, MOAM(UIMPYET peaKIHio
BOJIOHTEPOB Ha M3MEHEHHE HAINPSHKEHHOCTH MarHUTHOTO MOJs 3€MJIM, YTO CBA3aHO CO CHUKEHUEM
COZIep’KaHMsl KOPTH30JIa B CIIOHE HCIBITYEMBIX, H TEM CaMbIM HHBEIUPYET HEOIaronpusTHOES
BO3JCUCTBUE BHEIIHHX (U3NYECKUX (PAKTOPOB ECTECTBEHHOTO IPOUCXOXKICHHUS Ha OpPraHU3M
4eJI0BeKa.

BriBoabl

1. Pe3ynpTaTbl HACTOSIIETO HUCCIEAOBaHMS CBUAETENBCTBYIOT, UYTO y BOJIOHTEPOB,
nojgeprmuxcst 10-nHeBHOMY 30-MHUHYTHOMY MpeOBbIBaHHMIO B AKpAaHHUPOBAaHHOH Kamepe,
IIPOMCXOJINIIO HUBEJIMPOBAaHHE HEOIAroNnpHUATHOTO BO3JEHCTBHS BHEIIHUX (U3UYECKUX (aKTOpPOB
€CTECTBEHHOTO TIPOMCXOXKJIEHUS Ha OpraHu3M YeJOBEKa, YTO MpPOSBIAIOCE B CHW)KEHUU
COJIepKaHus CAJIMBAPHOTO KOPTU30JIA.

2. Hamboinpiiee yBenuyeHWE 3HAYEHWH KOHIEHTpAIlMM KOPTH30Ja B CIIOHE BOJOHTEPOB
KOHTPOJIBHON TPYIIIbI ObUIO 3apETUCTPUPOBAHO B JIHU YBEJIIMYEHUS] T€OMarHUTHOW aKTHBHOCTH Ha
6-7-¢ cyrku uccienoarus 109 % (p<0,05) mo cpaBHEHUWIO CO 3HAYCHHSMH 3TOTO TIOKA3aTelIs,
3apETUCTPUPOBAHHBIMUA B 1-€ CYTKM HCCleOBaHUS. Y BOJIOHTEPOB 3KCIEPUMEHTAJIBHON TPYIIIBI
noJ BozaeicTBUeM 30-MHHYTHOTO 3JIEKTPOMAarHUTHOTO SKpAaHUPOBaHUS B (eppOMarHUTHOU
KaMepe IPOUCXOJNIO HHMBEIMPOBAHUE HETATUBHBIX IIOCIEICTBUU YBEIMUYEHUS AKTUBHOCTU
T€OMarHUTHOTO TOJsI, BBIPRXKEHHOE B OTCYTCTBUHU CYIIECTBEHHBIX KOJI€OaHMH KOHIIEHTPALUU
CaJINBAPHOTO KOPTH30J1a B OTBET Ha JIaHHOE BO3JIEHCTBUE.

3. HambGonpmme wu3MeHeHHs canuBapHOro Koptuzona — Ha 109 % y HUCHBITyeMBIX
KOHTPOJIbHOW TPYIIBl ObUIM 3aperHCTPUPOBAHBI B CpeaHeM 3a 1-2 JHS 10 CYIIeCTBEHHOTO
yBenuueHus: Ap-ungekca (5-6 cytku oskcnepumenta ¢ 5 go 30 HTn), 4Yro MOXKHO
KJ1accu(UIUPOBATh KAK YMEPEHHOE HANPSHKEHHE JIEKTPOMArHUTHOTO TOJIS 3eMJITH.

20



Kypuan «Opbutanb», I. nta
theorbital.ru N2 2 (3), 2018

4. Y BOJOHTEPOB IKCHEPUMEHTAIbHOW Ipynmnbl moj Bo3xaelcTBueM 30-muHyTHOro OMO B
(beppOMarHuTHON KaMepe MPOMCXOAWIO HUBEIUPOBAHME HEraTUBHBIX IOCIEACTBUU YBEIUYEHUS
aKTUBHOCTH TI'eJIMOT€OMarHUTHOIO MOJIsI, Bblpa)keHHOE B OTCYTCTBMM u3MeHeHMH CK Ha naHHBIE
(biyKTyaluy reOMarHiTHOTO TOJISL.

HUccnedosanue evinonneno Ha 6aze ILlenmpa KoaieKmMusHo20 NONb308AHUSA  HAVYHBIM
0bopydosanuem «Ixcnepumenmanvhas @usuonocus u ouoguszuxay Taspuueckou axademuu
DI'AOY BO «K®Y umenu B. U. Bepnaockoeoy.
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ELECTROMAGNETIC SHIELDING INFLUENCE OF HEALTHY EXAMINEES SALIVA
CORTISOL CONSIDERING GEOMAGNETIC FLUCTUATION

Mironyuk 1.S., Birukova E.A., Cheretaev 1.V, Pashaeva Sh.A.
Crimean Federal University named after V.l. Vernadsky, Taurian Academy, Simferopol, Russia;
biotema@rambler.ru

Abstract. Concentration of cortisol in saliva (KS) was determined by immunofermental
analysis (IFA) in 10 female conditional and healthy examinees who were in conditions of
electromagnetic shielding (EMS) (shielding coefficient for a vertical component — 4,4, for
horizontal — 20; for frequencies over 170 Hz and in the field of frequencies from 2*10-3 to 0,5 Hz
the level of spectral density of magnetic noise lower than 10 j&£'2/Hz), and in 10 volunteers who
were not treated to action EMS taking into account variations of the geomagnetic field of Earth.

It has been shown that stay in the ferromagnetic screen allows to level substantially an
adverse effect of external factors of natural origin on an organism of conditional and healthy
examinees.

Keywords: electromagnetic shielding, cortisol.
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VIK: 57.042; 612.15

IHHOKA3ATEJIM MUKPOLIUPKYJISALINUU KPBIC, HAXOAALNXCA
B YCJIOBUSIX KOMBUHUPOBAHHOTI'O JEMCTBUS XPOHUUYECKOI'O
N OCTPOI'O CTPECCA

M. 1O. PaBaeBa, E. H. Uysn, E. A. bupokosa, P. H. Aboaaesa, C. H.@aiiuak

@OI'AOY BO «Kpvimckuii pedepanvhulil yrusepcumem umenu B.U. Bepuaockoeoy, Taspuueckas
Axaoemus, Cumgpepononn, Poccus, ravaevam@yandex.ru

HccnenoBanre HampaBlIeHO Ha peEHICHHE AaKTyalbHOM (yHAaMeHTaIbHOU MpOoOIIeMBl,
CBA3aHHOM C YCTAHOBJICHMEM MEXaHM3MOB aJalTallid TKaHEBONH MHUKPOreMOJUHAMUKU
JKUBOTHBIX K YCIOBHUSIM OCTPOTO M XPOHHMUYECKOTo cTpecca. C TMOMOIIBIO J1a3epHOM
JOTITUIEPOBCKOM (hIIOYMETPUHU YCTAaHOBJICHO, YTO B OTBETHYIO PEAKIIMIO MHUKpPOpYCa KOXKHU
KpPBIC Ha COUYETAaHHOE JEWUCTBUE CTpecc-(haKTOPOB BKIIOYAIOTCS BCE PETYISATOPHBIC
MEXaHMU3MBI, KaK COCYAMCTOr0, TaK U BHECOCYAUCTOro reHe3a. [lokazaHo, 4To KoMOMHALMS
XPOHUYECKOIO0 M OCTPOrO CTpecca CIOCOOCTBYET HMBEJIMPOBAHUIO PA3BUTHUS T'MIIEPEMUM,
COTPOBOXKAAIOIICH N30IMPOBAHHOE ACHCTBHE OCTPOTO CTpECCa.

KiloueBble cjioBa: JazepHasi JONIUIEPOBCKas — (IIOyMETpHsi, MHUKPOIMPKYIISIIHS,
XPOHUYECKHI U OCTPBIiA CTpece, aanTaiusl.

Beenenune

B coBpeMeHHBIX YCIIOBUSAX YEJIOBEK HAXOAMUTCS IO IMOCTOSHHBIM JABJIEHUEM COLMAJIbHO-
3HAYUMBIX (DAaKTOPOB, TEXHOTCHHOM 3arpsi3HEHHOCTU U Bce 00Jiee YCKOPSIIOIIETOCsS TEMIIA JKU3HH.
[To MHeHHIO MHOTHX aBTOpOB [1, 2], UMEHHO 3TO JaBJieHHE, KOTOPOE MO CBOCH CYTH SIBISICTCS
CTpeccoM, JIeKHMT B OCHOBE TaK Ha3blBaeMbIX Ooyie3Hed wnuBmim3anuu. OOpamaer Ha cels
BHUMaHME, UYTO B OCHOBE IaTOreHe3a OOJBIIMHCTBA 3a00J€BAaHUA COBPEMEHHOCTH JICKUT
HapylLIeHHE MUKPOLMPKYJSIIUM M, KAaK CIEACTBHE — HAKOIUICHHE IPOAYKTOB OKHCJIECHHS H
MOBPEXKAAIOIINX TKAHU CBOOOIHBIX PAIUKAJIOB.

JeiicTBuTenpHo, 100bIe (DHU3HOIOTMYECKHE W IATOJOTHYECKUE IPOLIECChl B OpPraHu3Me
BCEr/la MPOUCXOAAT MPH Y4aCTUU MHUKPOLUPKYIATOPHON CUCTEMBI. MUKPOLUUPKYISALUS SIBISETCS
HE  TOJNBKO  CTPYKTypHO-(QYHKIMOHAJIbHOM  €OUHUIEH  CUCTEMBl  KpPOBOOOpallleHus,
oOecrnieunBaroIieil 0OMEH MEXIy KPOBbIO M TKAHSIMHU, HO M BaKHEMIIMM HCTOYHUKOM MH(pOpMalun
O COCTOSIHMM OpPTaHU3Ma B LIEJIOM. DTO MO3BOJIAET UCIIOJIB30BATh ITApaMETPbl MUKPOTEMOIUHAMUKN
B Ka4e€CTBE MHTErPAIbHOTO MTOKAa3aTeNsl B OL[EHKE 001Iero (pyHKIIMOHAIBHOTO COCTOSIHUS OpraHu3Ma
IpU pa3IMyHBIX BUJIAX BO3JEHCTBMIA, B TOM YMCIIE€ M CTpPECCe, MMOCKOJIbKY OHM OTpa)kaloT oOIiue
TEH/ICHIINH aJallTUBHON NIEPEeCTPONKH KPOBOOOPAIIICHHUS.

Ha ceroansiminuii aeHb He cOPMHUPOBAHO €AMHOIO MHEHHUS O MEXaHU3Max peakluu
MUKPOLMPKYJISIMYA Ha JEHCTBHE Pa3IMYHbIX CTPECCOPOB. B HammMx mpenplIylinx HCCIeA0BaHUIX
[3, 4] ObLIM M3yYCHBI PEAKIIUU MUKPOIMPKYISIUN HA XPOHHUYCCKUN TUIIOKUHETHUECKHIT cCTpecec U
BBISIBJIEHBl HEHPOMMMYHHORH/IOKPHUHHBIE MEXaHU3Mbl Pa3BUTHSI CTpPECC-pEaklUy B OpraHu3Me,
OJTHAKO JO CHUX IIOp HE UCCIEJOBaHAa peaklus TKAaHEBOW MHUKPOT€MOAMHAMHUKHM Ha
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KOM6HHHpOBaHHOe I[GP'ICTBI/IC XPOHHUYCCKOT'O U OCTPOro CTpeCCa, 4TO U ABHUJIOCH LCIILI0 HACTOSAIICTO
HUCCICIOBaAHUA.

Martepuajibl © MeTOIbI HCCJI€I0BAHUS

DKCrepUMEHTaIbHAasE 4acTh pPa0OThl BBINOJNHSIACHK Ha 0aze LleHTpa KOJUIEKTUBHOTO
MOJIb30BaHUS HAYYHBIM O00OpyIOBaHHEM «JKCIEpUMEHTalbHAs (QU3HONOTUS M OHOPHU3NKaA»
kadeapsl HU3MOIOTHNH YesloBeKa U KUBOTHBIX U Onodusuku KOY umenu B.M. Bepuaackoro.

HccnenoBanne mnpoeaeHo B coorBerctBUM ¢ ['OCT P-53434-2009 «IIpuHimms
HajuIexkammed 1abopaTopHON TPAKTHKW» W TMpaBUiIaMH EBpPONEHCKOW KOHBEHIIMHM IO 3allluTe
MIO3BOHOYHBIX KMBOTHBIX, MCIOJB3YEMbIX Ul 3KCIEPUMEHTAJIBHBIX U HHBIX HAay4HBIX LEJEH,
HpaBHIaAMH JTA00PATOPHOM MPAKTUKY MIPH MTPOBEICHUH JOKIMHUYECKHUX HcCienoBaHui [5].

OKCIIepUMEHT IPOBOJIWICA Ha 36 MOJIOBO3pENbIX Kpblcax-camuax JMHUM Wistar Maccoi
190-210 rpamm, KOTOpbIE COAEPKAIMCh B CTAHIAPTHBIX YCIOBUSAX BHUBApHs C €CTECTBEHHbIM 12-
YaCOBBIM CBETO-TEMHOBBIM PEXUMOM, Ipu Temmeparype 18 - 22°C, co cBOOOAHBIM JAOCTYIOM K
BOJIE U IIOJIHOLICHHOMY I'paHyJINPOBAaHHOMY KopMmy [15].

[Tocne mpenBapuTesbHOrO OTOOpPA JKMBOTHBIX pasfenuiau Ha 3 rpynmbsl o 12 ocobeil B
Kax10i. JKMBOTHBIE, HaXOJAIIMECS B MEPBOM TpyIIe, SBISUIUCH OMOIIOTHYECKUM KOHTPOJIEM M
HaxXoAWIMCh B OOBIYHBIX YCJIOBUSIX BHBapHs,; >XUBOTHbIE BTOPOH TIpYyNIbl I0/BEPralucCh
usonupoBaHHomy jeiictBuio octporo crpecca (OC) (10-12 cyrkum skcneprMeHTa). JKUBOTHBIC
TpeTbell  Ipynmbl  I[OABEPrajuCh  IOCIENOBATE€IbHOMY  BO3JCHCTBHIO  XPOHMUYECKOIO
runokuHernyeckoro (1-10 cyTku skcmepuMmeHTa), a 3aTeM JeicTBUIO ocTtporo crpecca (10-12
cytkn) (I'K-OC).

XPpOHUYECKUHN CTPECC MOJECIUPOBAIICA OrpaHUMUYEHUEM MOJABUXKHOCTH, (runokunesueil, ['K),
YTO JJOCTUTAJIOCh TTOMEIIEHUEM KPBIC B CIIeIMANIbHBIE KacceThl U3 oprerekiia (140 x 60 x 60 mm ais
Ka)XJIOM KPBICHI), B KOTOPBIX OHHM HAaXOJUJUCh B TeueHue 10-tu cytok mo 20 yacoB. B Teuenue 4-x
OCTaJIbHBIX YacoB MPOBOAMIM HKCIEPUMEHTANbHbIE HCCIEIOBaHUs, KOPMJIEHME U YXOI 3a
KUBOTHBIMHU.

Crpecc-peakius Obljla MHIYLUPOBaHA B MOJIENIM TECTA BBIHY)KJIEHHOT'O TJIaBaHMsI, METOIUKA
MOJICJIMPOBAHUS KOTOPOro MoApoOHO omucaHa B [6]. [Ipu 3ToM KMBOTHBIX IOMeIIaiu B OacceiH
(ypoBenb Boabl — 30 cM, Temneparypa Boabl +20°C), rie oHu HaXOAWIUCh B TeueHue 60 MuH 6e3
BO3MOXXHOCTH BBIOpaThbCs U3 BOABL. 3a 24 yaca 10 CTPECCOPHOTO BO3AEHCTBUS >KUBOTHBIE ObUIM
JIMIIECHBI UL TIpU CBOOOJHOM JOCTYIIE K BOJE.

JII®-MeTpurio MPOBOJAWIN MPU MOMOIIH JIA3EPHOI0 aHaIu3aTopa KpoBoToKa «Jlazma-MII»
BO BropoM ucnonHeHuu (npoussoactso HIIII «Jlazmay», Poccusi) ¢ ucnonb30oBaHueM MporpaMmbl
LDF 2.20.0.507WL. Metoauka JIJI®-meTpuu moapoOHO ommucaHa B cTathe [6].

B  kauectBe mapameTpoB, aHanu3upyeMbelx MmerogoMm JIZIdD,  peructpupoBanu
HEOCHWIISITOPHBIE MOKa3aTean 0a3albHOTO KpOBOTOKA: Mokaszatens nepdysuu (IIM, mepd. ex.),
cpeanee kBagpatuuHoe oTkioHeHue (¢mnake, CKO, nmepd. exn.), koadpdunuent Bapuanuu (KB, %)
[7, 8]. C mnomompio BeiBner-ananu3za JIJJd-curnama omnpenensuii aMIUTUTYIbl  KoJeOaHUi
KpOBOTOKa pa3HBIX YacTOTHBIX Juana3oHoB. HaumbGonee Huskas wacrota (0,0095-0,02 I'm)
XapakTepHa JJIs SHAOTENIHUATIbHBIX Kosie0aHUil, 00YCIOBIEHHBIX NEPUOANMYECKUMHU COKpAIlEHUSIMU
LUTOCKEJIETa IHIOTEIMOLUTOB. DHAOTEIHANIbHBIE KOJeOaHusl OTpaXkaloT BO3JAeCTBHE I'yMOpPAIbHO-
MeTa0oIMuecKuX (aKTOPOB Ha MHUKPOCOCYAMCTOE pYyCIO M XapaKTepU3YyIOT COCTOSIHHE
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HYTpUTHUBHOTO KpoBoTOKa [8]. Komebanust B wacrorax 0,07-0,15 I't1, wim MUOTEHHBIE KOJIeOaHMUS,
00yCIIOBJIEHBI MEPUOIUYECKON aKTUBHOCTHIO IJ1a/IKOMBIIIEYHBIX BOJIOKOH apTEPUOII, MIPUBOIALINX
K U3MEHEHUIO TuaMeTpa Ux mpocsera (Bazomoruu) [8]. Ha Takyro nepuoanyHOCTh KOHCTPUKLIUU U
TUIaTallil  MHKPOCOCYZOB — HAaKJIaJbIBAalOTCS — HelporeHHeie koieOanus  (0,02-0,046 I'm),
OTpaXXarolllie CUMIATHYECKYIO PEryIsSTOPHYIO aKkTUBHOCTH [9]. K BBICOKOYACTOTHBIM KOJEOaHUAM
otHocarcst abixarenbubie (0,15-0,4 T'm) m mynbcoBbie (0,8-0,16 T'm). JlpixaTtenbHble BOJIHBI
MIPEJICTABJICHBI MEPUOIUYCCKIMH U3MEHEHUSIMU JABJICHUS B BEHO3HOM OTJIENIC COCYIUCTOrO pyclia,
BBI3BIBACMBIMU JIBIXaTEIBHBIMUA JKCKypcUsMU TpynHoi kietku [8]. IlymbcoBblie koneOaHus
KPOBOTOKa OOYCIIOBJICHBI MEperajaMu BHYTPUCOCYANCTOTO IABJICHHS, KOTOPHIE B OOJbIICH WM
MEHbIIIEH CTENICHU CHHXPOHU3UPOBAHBI ¢ KapIHOPUTMOM [ 8].

Craructuueckas oOpaOoTKa pe3yJabTaTOB MPOBOAMUIACH C HCIOJIB30BaHUEM I[aKeTa
STATISTICA-8.0. Tak kak pacrpeaesieHue 3HAYCHUH IMEPEMEHHBIX OTIUYAIOCh OT HOPMAIBHOTO,
TO OIEHKAa JOCTOBEPHOCTH  MEXKIPYIIOBBIX  pa3luyvii MNPOBOAMIACH C  IOMOIIBIO
Henapamerpuueckoro U-tecra Manna-YutHu. Paznuumus cuutanuck goctoBepHbiMu mpu P<0,05.
[Tpu mpencraBieHNH pe3yabTaToOB MCHOIB30BalicsH Koddduuument s¢pdexkrnBnoctn (KD), KOTOpHIiA
BBIYHUCIISIICS 110 (hopMmyJie:

KD = (XT'K-OC*100/XK) -100
rne XI'K-OC — 3HaueHWe W3y4EHHOrO TIOKa3arelisi B TPYIIE JKUBOTHBIX, KOTOPHIC JIO
AKCIIEpUMEHTAIBLHOr0 BosaencTBust OC moaBepraiick npeasaputeabHoMy aeictrio ['K.

Pe3yabTaThl HCc/ieq0OBaHNUS U UX 00CY:KIeHHe

Kak moka3zamy pe3ynbTaThl MPOBEACHHOTO WCCIECIOBAHUSA, Y JKUBOTHBIX KOHTPOJIBHOM
rpynmnsl B TedeHWe 13 CyTOK HCCIIEIOBaHUS JIOCTOBEPHBIX W3MEHEHUH HEOCHUJUIATOPHBIX H
OCHMJUIATOPHBIX TMOKa3arenell Mukporumpkyismuu (Mi) He mpoucxomamsio. B Toxke Bpems, y
KUBOTHBIX, HaXOJSIIUXCS B YCJIOBUAX J3KcnepuMeHTanbHOH ['K, HaOmomanuch HW3MEHCHHS
MUKpPOIIMPKYJIATOPHBIX ~ TOKa3aTeled, mpuueM  CTeleHb  HM3MEHeHWil  3aBucena  OT
npopomkuteabroctu I'K (puc. 1).

Maxkcumanbable u3MeHeHus Mip mpoucxomunu Ha 10 cyrkum 'K, uyto BbIpaxkanoce B
CHHKEHUH SHIOTEIHATBHBIX PUTMOB (A3) Ha 19 %( p<0,05), HeliporenHbix aMmintys (AH) — Ha 20
%, aMILTMTYT MUOTEHHBIX pUTMOB (AM) — Ha 19 % (p<0,05), 0 OTHOIIEHHIO K KOHTPOJTIO.

[TockonbKy U3BECTHO, YTO aMILTUTYABI YHIOTEIHAIHLHOTO TeHe3a (Ad) CHHXPOHU3UPOBAHBI C
HNepUOAMYECKUM pen3uHroM okcuaa azota (NO) sHmorenuem cocynoB [7], TO CHUKEHUE TaHHOTO
MoKa3aTelsl CBUICTEIbCTBYET OO0 YMEHBIICHHH META0OJMYECKOW aKTUBHOCTH SHAOTENUS U
yMeHbIIeHne 6azanpHoro ypoBHs cekpern NO.

Heiiporennbie konebanus (AH) CBSI3aHBI C CHMIIATUYECKUMHU  aIPEHEPTUUECKUMU
BIUSHUSMHU Ha TIIAJKWE MBIIIIL apTEPUON M aAPTEPUONSIPHBIX YUACTKOB apTepUO-BEHYISIPHBIX
aHactoMo30B [8, 9]. CHmkeHne AH CBHJIETENBCTBYET O BBIPAXKEHHON aKTHUBAIMU CUMIATHYECKHUX
Ba30MOTOPHBIX BOJIOKOH, IMPH OSTOM CHUMIIATHYECKas HMMITYJIbCAIMs YCHIMBAETCS, MPUBOAA K
YBEIIMYCHUIO HEHPOTEHHOTO KOMITOHEHTa apTEpUOJISIPHOTO TOHYCA W BO3PACTAHUIO KECTKOCTH
COCYIHMCTOMN CTEHKH.

Mpuorennsle  ocumiuisiiuu - (AM)  OOycCIOBIIEHBI ~— NMEWCMEKEPHOW  aKTHBHOCTBIO
MPEKAWIAPHBIX CPUHKTEPOB W TpeKamMWUBIpHBIX MetapTepuon [10] m oTpaxkaroT KkojeOaHUs
KOHIIEHTPAllUd HOHOB Ca?* yepe3 MeMmOpaHbl Mblmeunbix kiaetok [10, 11]. CremoBatenbHo,
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CHIDKCGHHE AM CBHJETEIBCTBYET O TIOBBIIICHHH TOHYCa MPEKAMWUIIPOB, OOYCIOBICHHOM
HapyLIeHHEM KaJbI[ME€BOT0 TpaHCMEMOpaHHOTO 0OMEHa.

Kpome cocynucTbix KOMIOHEHTOB peryssiniuu Mii, nocie nsatucyrounoi 'K cHmkanucey u
BHecocyaucTble. Tak, aMIUIUTy/1a bIXaTeNbHBIX PUTMOB (AJ), KOTOpPbIE CBSI3aHBI C JbIXaTEIbHOM
MOJYJIALMEH BEHYSIPHOTO KpPOBOTOKA M C PECHUPATOPHBIMU BIUSHUSMU Ha BEreTaTHUBHOE
obecnieuenue nestenbHOcTH cepana [10] camsmnace Ha 9 % (p<0,05), a cepaeunbix (Ac), KOTOpBIE
OTpaXXarT MEepPy3MOHHOE JABJICHUE B MUKPOCOCYIAaX W OOYCIOBJICHBI KaK CEPJCYHBIM BBIOPOCOM,
nepernagaMu CHCTOJIMYECKOTO M TUACTOIMYECKOTO JAABJICHUS, TaK U BIUSHUEM MOCTKAMMIISIPHOTO
compotusiieaust [10] — wa 17,5 % (p<0,05). CnemoBareiabHO, CHH)KCHHE TAHHBIX MOKa3aTeien
OTpa)kaeT yMEHbIIIEHHE 00beMa MPUTOKA apTEPHUATLHON KPOBH B MHKPOILMPKYISTOPHOE PYCIO CO
CTOPOHBI ~MarucCTpajbHBIX COCYAOB, MOJIYJIHUPYEMbI MYyJIbCOBOW BOJHON, M CHI)KEHUE
KPOBEHANOJIHEHHSI B BEHYJISIPHOM 3B€HE MUKPOLUPKYIISALUN U Pa3BUTHE 3aCTONHBIX SBJICHUIA.

CHmwkeHHe TMoOKas3aTelell AaKTUBHOCTU COCYAHMCTBIX M BHECOCYIHUCTBIX KOMIIOHEHTOB
PETYIALNU OTPaXKAJIOCh B CHIDKEHUU MHTETPANIbHBIX MTOKa3aTenel nepdy3uu TKaHEBOro KPOBOTOKA:
nokaszarenst mukpouupkyasiua  (IIM)  u  cpennero  kBaapartuunoro otkioneHus (CKO)
ymenbiIuch Ha 40 % (p<0,05), a koadpdurment Bapuaryu (KB) — Ha 33,4%( p<0,05). ITockoabKy
U3BeCTHO, uTo [IM oTpaxkaer ycpemHEHHYIO BEIMYMHY Nepy3uH B KamWLIspax, apTepHOIaxX U
Benynax [8], CKO — cpemHio MOIyJISIUI0 KPOBOTOKA BO BCEX YACTOTHBIX JaMana3oHax, a KB
yKa3bIBaeT Ha MPOIICHTHBIN BKJIaJ Ba30MOTOPHOTO KOMIIOHEHTa B OOIIYI0 MOIYJSIHUIO TKAHEBOTO
KpoBOTOKa [8], TO MOXKHO 3aKII04UTh, 4TO Mpu ['K cTpecce ymeHbIancs KpOBOTOK B TKaHSX.

Takum obpazom, 10-tucyrounas 'K mpuBogmna k HapylIeHUIO PETyIAlMA TKaHEBOU
MUKPOIMPKYISIIMA HA BCEX YPOBHSX, YTO OTPAXKAIOCh B PAa3BUTUU Ba30KOHCTPHUKIUHU, HAPYIICHUH
MPUTOKA M OTTOKAa KPOBU W JOMHHHUPOBAHHWH IIYHTOBOTO KPOBOTOKA, YMCHBIIICHWU KOJUYECTBA
(YHKITMOHHUPYIOMIUX KATHIIISPOB.

B Toxe Bpewms, y )KUBOTHBIX IIpH H30JUpoBaHHOM neiicTBur OC, CIyCTsl OJMH 4Yac TMocie
MOJICTTUPOBAHUS  OCTPOTO  CTpecca, 3aperUCTPUPOBAHO  TIOBBIIICHWE  OCHWUIATOPHBIX |
HEOCHMJUTSITOPHBIX MOKa3aTeneil: Hanboee CyIECTBEHHO YBEIUNYUBAINCH aMILTUTYAbl KOleOaHu
sHAO0TeNHanbHoro (A3, Ha 57 %, p<0,01), neiiporernnoro (AH, Ha 57 %, p<0,01), Muorennoro (Am,
Ha 69 %, p<0,01) puTMOB, a TaK)Ke YBETUIUINCH aMILTUTY/IbI AbIXaTeabHbIX (A, Ha 25 %, p<0,05)
U MyJbCOBBIX Konebanuii (Ac, Ha 27 %, p<0,05), [TM Ha 49 %, (p<0,05) u cumkenue KB (1a 35 %;
p<0,05) Mo OTHOIIEHHIO K TAKOBBIM B KOHTPOJIBHOH TPYIITIE )KUBOTHBIX.

Taxkum oOpazom, pu OC B MUKpPOpPYCJIE CHUXKAETCS TOHYC COCYAOB, YTO MPUBOAUT K
YBEJIMUCHUIO MTPUTOKA KPOBHU HA (DOHE HAPYIIIEHUSI BEHO3HOTO OTTOKA.

Pe3yibpTaThl HACTOSMIETO WCCIICIOBAHMS IMOKA3alld, YTO B PE3yJIbTaTe IMOCIEAOBATEIHHOTO
JENUCTBUSL XPOHUYECKOTO U OCTPOro crpeccopoB (puc. 1), uepes 1 yac mocne sKCEpUMEHTAIBHOTO
MOJIETTUPOBAHUSI OCTPOTO CTPECCa Y KPhIC HAOII0AaTI0Ch TOCTOBEPHOE YBEIUYEHHIE OCIIUIUISTOPHBIX
Y HEOCIWJLISTOPHBIX IMOKa3aTejel Mo CpaBHEHHIO C OMOIIOTMYECKUM KOHTPOJIEM: MOKazaTeiab Al
yBennumics Ha 12% (p<0,05), Au — Ha 16,6%( p<0,05), Am — Ha 8,5 % (p<0,05), An — Ha 21%
(p=0,05), Ac — Ha 23% (p<0,05), [IM — Ha 36 % (p<0,05), CKO — na 47,8% (p<0,05), KB
ymenbImics Ha 18 % (p<0,05).
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Puc. 1. Ilokazarenun wMukpouupkymsiuun (K») npu mnocnenoBatenbHOM — JecTBUU
XPOHHMYECKOI'0 ¥ OCTPOro CTpecca.

[Tpumeuanue: * - JOCTOBEPHOCTh pa3aNuUid MOKa3aTeslel M0 CPaBHEHUIO ¢ KOHTPOJIEM MpHU
p=<0,05.

Takum oOpa3oM, y JKUBOTHBIX, NPEIBAPUTEIBHO IMOJABEPraBIIUXCS XPOHUYECKOMY
TMIIOKMHETUYECKOMY CTpeccy, peakuuss Mil Ha JeiicTBUE OCTporo crtpecca umena ¢a3Hblid
xapakrep: depe3 | yac pa3BuBajach BazoAMJIATalMs, KaK M NpU H3oaupoBaHHOM aeiicteun OC,

OJTHaKO JaHHbIN 3((dekT ObuT MeHee BhIpaxkeH. B mocnenyromue cytku (depes 24 u 48 yacos nocine
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OC) B Mukpopycie pa3BUBajlach Ba30KOHCTPUKLIUSA, ITOCKOJIbKY MOKa3aTeId MHUKPOLUPKYISAILUN
MPUOIMIKATIUCH K TTOKa3aTeNsM, 3aperucTpupoBaHHbiM Ha 10-e cytku 'K,

MoOXHO 3aK/IIOYUTh, YTO IpeABapUTenbHOe JeiicTBue xpoHuueckoro I'K crpecca npuBoaut
K MCTOILEHHUIO aJaNTaliOHHOIO pe3epBa M CHIDKEHHUIO aJalTaliOHHOrO MOTEHIMalia OpraHu3Mma,
YTO, KaK IIOKa3aHO B HACTOSIILEM HCCIIEOBAaHUM, U NPOSBUIIOCH B PA3BUTUU Ba30KOHCTPUKIUM (Ha
11-12 cyrtku skcnepumMeHTa). [1ogoOHBIe pe3yibTaThl OBUIM MOJYYEHBI M B UccieqoBaHusx [12],
KOTOpBIE TIOKa3alli, YTO <IIpeJBapUTENbHAs HKCHO3HULHUSA XPOHUYECKOTO KOMOMHHMPOBAHHOTO
CTPECCOPHOTO BO3JCHCTBUS, MO-BUAUMOMY, IPHUBOAUT CKOpee K HCTOLICHHIO CIIOCOOHOCTEH
IIPOTUBOCTOATH NOCIEAYIOLUM CTPECCOPHBIM BO3JICHCTBUSAM. .. B TECTE BBIHYKICHHOI'O IUIABAHUSI.

BeposiTHO, B yCIOBHAX IOCIEA0BATEIBLHOIO COYETAHUS XPOHUYECKOTO U OCTPOro CTpecca,
UCIOJIb30BAHHOTO B HACTOSILIEM MCCIEIOBAaHUM, WHTEHCHUBHAs MOOWIM3aLUs PECYpCOB IpHU
TMIIOKMHE3UH HCTOLIAETCS NPHU INPEAbSBICHUM HOBOIO CTHMYJa B BHJAE OCTPOrO CTpecca, uTo
IIPUBOAUT K IPOTrPECCUBHOMY CHIDKEHUIO alalTAllMOHHOTO MOTEHIMala OpraH13Ma.

Nudpopmanus o puHAHCUPOBAHUU

HUccneodosanue evinonweno npu @Quuancosoi noodoepicxke POOU u Cosema Munucmpos
Pecnyonuxu Kpvim 6 pamxax nayunoeo npoexma Ne 18-44-910008 p_a.
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PARAMETERS OF RATS MICROCIRCULATION UNDER CHRONIC AND ACUTE
STRESS COMBINED ACTION

Ravaeva M. Yu.!, Chuyan E. N.%, Birukova E. A.%, Ablaeva R. N.%, Faichuk S. N.1
1 — Crimean Federal University named after V.l. Vernadsky, Taurian Academy, Simferopol, Russia;
ravaevam@yandex.ru

Abstract. The study is aimed at solving the urgent fundamental problem associated with the
establishment of animals’ tissue microhemodynamics adaptation mechanisms to acute and chronic
stress. By laser Doppler flowmetry it was found that regulatory mechanisms rat skin microfoil on
stress factors combined effect included vascular and extravascular genesis sponse. The chronic and
acute stress combination decreased of acute stress isolated effect hyperemia was found.

Keywords: laser doppler flowmetry, microcirculation, chronic and acute stress, adaptation.
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VK 615.3+615.4

COJIOJKA T'OJIASL. PUTOXUMHUYECKHUH COCTAB
N BUOJOI'MYECKHUE DPPEKTbDI

A. B. Komikuna, 10. O. ®enoroBa

Yuueepcumem UTMO, Poccus, 197101, Canxm-Ilemepbype, Kponsepckuii np., 49, e-mail:
alexandrakoshkina@mail.ru.

Conopaka rosas — IEHHOE JIEKAPCTBEHHOE PAaCTEHHE, KOTOPOE MUCIIONIb3YETCs B HApOIHOU

MEAMIIMHE Ha TMPOTSHKEHUU BEKOB. Pe3ynbTaThl AKCIEPUMEHTAJIbHBIX U KIMHUYECKHX

UCCJIEIOBAHUM TOKa3ald, 4YTO COJIOAKA Toias oO0iajaeT HPOTUBOBOCHIAIUTEIbHBIMH,

MPOTUBOBUPYCHBIMU, aHTUOAKTEPUATBHBIMHU, MPOTHBOPAKOBBIMH, HMMYHOCTUMYJIHPY-

IOLIUMH, TeMaTONPOTEKTOPHBIMU, aHTUOKCUAAHTHBIMA M HEHPOMPOTEKTOPHBIMU CBOICTBa-

Mu. B Hacrosell pabote npeacTaBieHbl PUTOXUMHUECKHUE U (PapMaKOIOrMUeCKUe JaHHbIE

HKCIEPUMEHTAJIbHBIX HCCIIEIOBAaHUI COJNOAKM TOJIOM M ee OHOJIOTMYECKH AaKTHUBHBIX

BEIIECTB.

KarwueBble ciioBa: cononka romnas, Glycyrrhiza glabra, puroxumuueckuii cocras,

HEHPONPOTEKTOPHBIN d(PPEKT.

BBenenune

B mHactosmiee BpeMs  HaOmoJaeTcss  OTYET/IMBAs  TEHIACHIMS K  YBEJIMUYCHUIO
MIPOJOJKUTENFHOCTH KU3HU BO BceM Mupe. HecMoTps Ha To, 4TO BO3pacTHasi TpyIiNa HACEICHUE
Xapaktepusyercs Oorarelimm npodeccuoHalIbHBIM U COLIUAIBHBIM OMBITOM, JJISi HUX XapaKTePHBI
MHOTOYHCIICHHBIC TsDKenble (Gopmbl 3aboneBanmii [1]. OgHUM U3 TakuX 3a00JICBAaHUU SIBJISCTCS
BO3pacTHasl IEMEHLUs, KOTOpas UMEET MEUKO-COLUaIbHBIN acleKT, KaK /Ui 00IIecTBa, Tak U JJs
POJICTBEHHUKOB TaKUX MAIIMEHTOB [2].

Jemenuus xapakrepusyercsi (yHKIMOHAIBHBIMA HApYIIEHUSIMH KOTHUTHUBHBIX MPOLIECCOB,
BKJIIOYass NaMsTh, KOHLEHTpAlMI0 BHUMaHus U oOydeHue [3]. Haumbonee pacnpocTpaHEHHBIM
TUIIOM JI€MEHLUHU SBJSIeTCS JeMeHIus AunblreiiMepoBckoro tuma (Oosie3Hp Adblreiimepa).
HauOonee xapakTepHbIM CHMOTOMOM JUIsl JAAHHOTO 3a00JIeBaHUS SBISETCS NPOrpeccUpyrolas
MoTepsi MaMsITH, COMPOBOXKAaeMas OOMIMM KOTHHUTUBHBIM nedunutom [4]. B To Bpems kak
NPUYMHBI U MeXaHu3Mbl Oone3Hu Aunbureiimepa (BA) ocraroTcs 10 KOHIIA HEBBIICHEHHBIMH,
JaHHBbIE ~ MHOTOYHMCIIEHHBIX  HCCIIEJOBAaHMM  YE€TKO  JEMOHCTPHUPYIOT, 4YTO  JAUC(HYHKUHUA
XOJIMHEPTrUUeCKON CHUCTEMBI TOJIOBHOTO MO3Ta U OKUCIUTENBHBIM CTPECC UTPAOT BAXKHYIO POJib B
pPa3BUTHU JaHHOTO 3a0oJeBanus [3].

OnHo#l u3 cTpaTeruil Tepamuu SBISIOTCS MEPONPUSATHS, HalpaBIE€HHbIE Ha I0/aBJIEHUE
OKHCIIUTEIBHOTO CTpecca U BOCCTaHOBJIEHUE (PYHKUMH XOJMHEpPruueckoil cucremsl [5]. OnaHaxo,
OOJIBIIMHCTBO MpEnapaToB UMEIOT OrpaHUYEHHs B NPUMEHEHUH, BCIEACTBUE PA3BUTHUS psla
no00YHBIX 3((HEeKTOB, BKIIOYAs TOUIHOTY, TUAPEIO U PBOTY.

VYuuTbiBas BBIIIEU3I0KEHHOE, BECbMa MEPCIIEKTUBEH U aKTyaJIeH MOUCK JOMOTHUTEIbHBIX
CPEICTB, MPEUMYILECTBEHHO PACTUTEIHLHOTO MPOUCXOKICHHUS JIJIsl KOPPEKIUH MposiBieHuid bA [6].

B 9T0i1 cBsizm BHMMaHuWE wWCclenoBaTeneil mpuiekaeT cojonka ronas (Glycyrrhiza L.).
VYcTaHOBNIEHO, 4YTO pa3HOOOpa3Hble OMOJOTMYECKH AaKTHUBHBIE COEJAMHEHHUS, COJIEprKalluecs B
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KOPHSIX COJIOKH, OKa3bIBAIOT MIMPOKHNA CIIEKTP OMOJIOTHYECKHUX U (pr3nosornyeckux 3pQPeKToB Ha
OpraHu3M uejoBeka [7].

Kpome Toro, ectb AaHHble O TOM, YTO MpemapaThl HA OCHOBE COJIOAKH T'OJIOM OKa3bIBAIOT
MO3UTUBHOE BIIMAHKE HAa MHecTHueckue GyHKuuu Mo3ra. [lokazaHo Takke W pa3ivyHOE BIHSHHE
COJIOJIKY TOJION Ha HEHPOMEINaTOPHBIC CUCTEMBI LIeHTpaabHOM HepBHOM cuctembl (LIHC), koTopsie
BOBJICUCHBI B MEXaHU3MbI O0YUCHHS U TTaMSTH [§].

PuToXHMHYECKHI COCTAB COJIOAKH I0JIONH

Hecmotpst Ha To, uTo u3yuenue poaa conoaku — Glycyrrhiza L. mpomomxkaercst yxxe Oosee
250 ner, a ucropus e€ MPUMEHEHHUS YeJIOBEKOM B KaueCTBE JIEKAPCTBEHHBIX CPEJICTBA MCUHUCIISETCS
BEKaMH, OH BCE e€lle OocTaeTcs He a0 KoHna u3ydeHHoiM. Comoaka rojas (Glycyrrhiza L.)
oTHOcUTCA K cemeiicTBy bobossie (Fabaceae) [9].

TpyAHOCTH B W3Y4YEHHH COJIOJIKM TOJIOM CBSI3aHBI C IIMPOTOM apeana poja, KOTOPHIA B
OCHOBHOM HaxoJuThcsi B EBpazum, a HauOoisiee KpymnHble 3apociu oOHapyxeHbl B CpenHell u
Lentpansnoii Asun. B Adppuke, ABctpanuu, CeBeproit u KOxxHON AMepuKe, TakKe, OTMEUEHBI €
n30sIMpoBaHHbie MaccuBsl [10, 11].

Conoaxa romast (Glycyrrhiza glabra), wapsay c¢ conoakoit ypanbckoit (Glycyrrhiza
uralensis), mpeacTaBisieT OCOOBIM WHTEpEC I HCCIEAOBaHMN B OO0JIACTHM CO3JIaHUS HOBBIX
MpernapaToB Ha OCHOBE PACTUTEIHHOTO ChIpbsi. Ha X OCHOBE BBIITYCKAETCS LBl psAJl IPErapaTos,
TaKMX KaK, CyXOH OKCTPaKT COJIOAKM TOJOH, TYCTOH OJKCTPAaKT COJIOAKU TOJOW, IKCTPAKT-
KOHILIEHTPAT COJIOAKHU r'0JI0i, CHpOI COJIOAKOBOTO KOPHS U apyrue [12].

ChIpbeM Uis BBIACTICHUS OMOJIOTUYECKH aKTUBHBIX COCIMHEHUN SIBIISIOTCS KOPHU PacTEHUS
IByX BUI0B: HeounieHHble KopHH (Radix Glycyrrhizae naturalis) u KOpHH, OUHIIIEHHBIE OT TPOOKU
(Radix Glycyrrhizae mundata) [13].

[To maHHBIM JUTEPATYPHI, COJOJKA TOJasi COACPKHUT IEIBIA Psii OMOJOTHYECKH aKTUBHBIX
BEIIECTB, TAKUX KaK TPUTEPIIEHOBBIC CANIOHUHBI, (PIABOHOUIBI, KYMapUHBI U JIpyrue (peHomnsl, B
cootBeTcTBUEe C Tabmumeit 1 [14]. OOmuit 00BEM HKCTPAKTHUBHBIX OHOJIOTHYECKH AKTHBHBIX
BEILIECTB, BBIJCISIEMBIX U3 KOpHEW conoaku, nocturaet 40 % ot Maccel HCXOAHOTO ChIpbs [15].

Taobnuua 1
OcHOBHBIE OMOIOTHYECKUE aKTUBHBIE BenecTBa COJIOAKH TOJIOMH

HaumeHoBaHue BellecTBa Conepxanue (%)
DKCTpaKTHUBHbBIE BELIECTBA 22,8-44,1
TpureprieHOn b1 7,3-23,6
YrieBoasl (TJIF0K03a, caxaposa, Kpaxmal) 18,2-34,0
di1aBOHOUIBI 3,0-4,0
Crepouapl 1,5-2,0
AckopOHMHOBasI KHCTIOTa 1,1-3,1
DdupHbie Macia 1,5-2,0
Acmaparua 1,0-4,0
CMOJIHCTBIE BEIECTBA 1,7-4,1
XKups! 1 )xupomno100HbIE BEIIECTBA 0,2-4,7
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benku 6,2-10,1

Kamemu 1,5-6,5

I'opeus He pacTBOpuMas (B BOJIE) 1,8-4,0

3oma (obmras) 4.9-97

HauGonpiiee BHUMaHHUE HCCIENOBATENICl MPHUBJICKAIOT TPUTEPIICHOBBIC W (DIIABOHOMIHBIC
COCIMHEHMS, oOJajaronue Haubosee BBIPAKEHHOW (apMaKOJOTHYEeCKOH akTUBHOCTHIO [13].
OCHOBHBIMU  TIPEACTABUTEISIMU  TPUTEPIICHOBBIX  BEIIECTB KOPHEH  COJIOAKU  SIBJISIFOTCS
riuuuppusuHoBas kucinota (I'K), B coorBercTBUE ¢ pUCYHKOM 1, U €€ OCHOBHOW METa0OJIUT —
rnuuupperoBas kucnorta (['JIK), B cooTBercTBHE C pUCYHKOM 2, KOTOpass MUMEET CTPYKTYpPY
CXOJIHYIO CO CTPOCHHUEM TJIFOKOKOPTHUKOUIHBIX TOPMOHOB.

HO

HiC  CHy

Puc. 1. I'munuppusnHOBas KUCI0TA Puc. 2. 'muniupperoBas Kuciiora

CyMMapHbIi HEOUMIEHHBIA rauko3ua, KoTopeiii kpome ['K u I'JIK copepkut ramko3uabl
JOPYTUX TPUTEPIEHOWOB, 0003HAYAIOT TEPMHUHOM «TIUIUppu3nny». 'K HaxomuTcs B colojke B
BHJI€ coJielt HaTpus, Kanblus u maraus. Conepxkanne ['K B ucxomuom ceipbe gocturaetr 25%, B TO
BpeMsl KaK Ha JI0J1I0 (PEHOJbHBIX cOeAMHEeHMH npuxoautcs 3—5%. draBoHOUABI — (EHOJIbHBIE
COEJIMHEHMS, TIPEJICTABIICHHBIE PA3HOOOPA3HBIMU CTPYKTYpaMH, TAKUMH KakK (hJIaBaHOHBI, XaJIKOHBI,
n3o(aaBanbl, U30QuiaBeHbl, GpraBoHbl U U30(aaBoHbl. OIHUM U3 IpeICTaBUTENEH H30(IIaBEHOB,
MIPEJICTABJICHHBIX B COJOJKE TOJIOM, sIBNsETCS TiIadpeH, M300pakeHHbI Ha pucynke 3 [9].
JlukodnaBoH — (haBoH, cofepsKaIIHiics B KOPHE COJOIKU, N300pakeH Ha pUCYHKE 4.

Sesies

OH

Puc. 3. 'mabpen Puc. 4. JluxodnaBoH

I/ISO(I)J'IaBOHBI, NPpCACTABJICHHBIC B KOPHE COJIOAKHU l"J'II/IL[I/IppI/ISO(I)J'IaBOHOM, 1 XaJIKOHBI,
NpEACTABJICHHBIC U30JIMKBUPHUTHUHOM, I/I306pa)KeHLI Ha pUCYHKax 5 ¥ 6 COOTBETCTBEHHO.
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OGlc

AH

HON,
/

Puc. 5. I'munmuppuzodiraBon Puc. 6. U30mukBUpUTHH

Bce ucnonb3yemple B IMPOMBIIIICHHOCTH BHJBI COJOAKH HMMEIOT OOIIMK KadeCTBEHHBIN
cocTaB (IABOHOMIOB M OTJIMYAETCS TOJBKO KOJWYECTBEHHBIM COOTHOIICHHUEM OT/AEIBHBIX
KoMIIOHeHTOB [13]. Mexny Tem, B CBA3M ¢ HaubOojee BbIpaKEHHBIMU (HapMaKOJIOTHYECKUMU
s dexramMmu, HaMOOIBIIINI UHTEPEC CPEAN HUX MPEACTaBiAt0T JUKBUpUTUTeHUH (JII') 1 rirabpuaua
(I'b), n3o0pakeHHble Ha puUcyHKax 7 u 8.

H
HC_
HO 0 o] N
0. = 0]

GO

S SN N

O o
Puc. 7. JlukBupuTUTeHUH Puc. 8. 'mabpuaua

buosornyeckue 3¢ exTol COJTOAKH roJ10M HA OPraHUu3M

Pa3zHooOpa3Hble OMOIOTHYECKN aKTHBHbBIE COEMHEHUS, CO/IepKaIecs] B KOPHAX COJIOJIKH,
o0ycnaBnuBatoT papmakosoruueckue 3h(eKTrl mpenaparoB Ha ee OCHOBE [9].

PesynbraThl HMCClEOBaHWN TOKa3bIBAIOT, YTO TaKW€ KOMIIOHEHTBI COJOIKH, Kak
rmauuppusud, JII u  I'b, o0mamailoT NpoTHBOBOCHAIUTENbHBIMH, MPOTUBOBUPYCHBIMH,
aHTHOAKTepUATbHBIMU, TPOTUBOPAKOBBIMH, HMMYHOCTHMYJIUPYIOIIMMH, MPOTHBOS3BEHHBIMH,
TeraToNPOTEKTOPHBIMA M AHTHOKCHIAHTHBIMHU CBoOWcTBaMH. Kpome Toro, mpemaparsl COJOIKH
roJIOl MOTYT IPUMEHSATHCS ITPU JICUeHUH 3a00JIeBaHul cepalia, paka, acTMbI U quaderta [14].

BiausiHue Co10AKHM r0J10M HA HMMYHHYIO CHCTEMY

[ToBpIIeHNE YCTOHYMBOCTH MATOTCHHBIX MHUKPOOPTaHU3MOB K AQHTHOMOTHKAM IIPHBEIIO K
MOUCKY JIOTIOJHHUTENBHBIX CPEJCTB M METOJIOB JICUCHHUs 3a00eBaHUi. Pe3ynpTaThl McciaenoBaHui
MOCJTICTHUX JIeT TOKa3ajM, YTO KaK BOJHBIA, TaK M ATAHOJIIOBOW OSKCTPAKT COJOIKU TOJOU
OKa3bIBAIOT 3HAYUTEIHHOE BIUSHHEC HAa WHTUOMPOBAHWE AKTUBHOCTH TPAMIIOJIOKHTEIBHBIX U
rpaMoTpulaTeNbHbIX OakTepui, Takux kak Escherichia coli, Pseudomonas aeruginosa, Candida
albicans, Bacillus subtilis 1 pe3ucTenTHBIE K MeTHIIMIUTUHY mTamMMbl Staphylococcus aureus.
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JlaHHbIe Hccne0BaHU JEMOHCTPUPYIOT HATMYNE aHTUMUKPOOHO# akTuBHOCTH 18B-T'JIK B
OTHOIIEHUU PE3UCTEHTHBIX K METHUWIMHY ImTaMMoB Staphylococcus aureus. Jlo3o0-3aBucumoe
uarudupyromee aericteue 18B-I'JIK Ha pocT MHUKpPOOpPraHM3MOB ITOKa3aHO B TecTax In Vitro
(MakcuManibHasi KOHIEHTpauust 62,5 MKr/mil, MUHUMajbHas KOHIEHTparus 15,625 Mkr/mi) wu
yMEHbIIICHHE pa3mepa 30HbI abcuecca Ha 39,97%+5,53% rtecrax in vivo (600 T, MBIIIH, HapyKHAsI
anTUIMKalKs Ha 3apayKeHHBIN y4acToK B TeueHue 3-7 auei) [17].

Kak rmumeppusun, Tak u  ¢uaBonounslt (JI m I'B) o0mamaroT  BBIpasKEHHBIM
aHTUMUKpoOHBIM feiicTBreM. 'K u 18B-I'JIK mposBisitor 0akTepuIUAHYI0 aKTUBHOCTD, BIMSS Ha
CHCTEMY peryisiuu cuHTe3a (akropa BupysieHTHocTH SaeR (S. aureus exoprotein expression).
Takum o00Opa3oM, OHM TOJABIAIOT 3Kcmpeccuto reHa HLA, Koaupyromero CHHTE3 0-TOKCHHA
remonn3uHa [18]. XaaKkoHBI MMEIOT aHAJOTUYHBIM MeXaHU3M JIEeUCTBUS U A((PEKTUBHBI KakK B
OTHOIIEHHH IuTaMMOB Staphylococcus aureus 4YyBCTBUTEIbHBIX K METHIMJUIMHY, TaKk U B
OTHOIICHHUH PE3MCTEHTHBIX K METHIIMILIMHY TaMMOB Staphylococcus aureus [19].

Wccnenosanus in Vivo Bnusiaus riaunuppusuaa (10,0 mr/kr, B/0, 2 pasa B CyTKH) Ha
Pseudomonas aeruginosa nemonctpupyior 100% BeDKMBaHUE 3apaxeHHBIX ocoOelt Ha done 100%
JIETATBHOTO UCX0J1a KOHTPOJILHOM rpymisl [20].

AHTHOAKTEpHUAJIbHBIE CBOMCTBA MO3BOJISIOT HCIOIB30BATh SKCTPAKT COJOJIKH TOJION MJIs
JedeHusi 3yOHOTO Kapueca, TIepUOJOHTHUTA, SI3BEHHOW OOJIE3HHW JKelmyaka W Tyoepkynesa [21, 22,
23].

[IpoTuBOBUpPYCHAsT aKTHMBHOCTH TJIMIMPPHU3MHA OOYCIIOBJICHA MOJABICHUEM PENPOAYKLIUU
BHUpyca 3a CUeT CTUMYJSLMU NOPOAYKIHMH TaMMa-uHTepedepoHa, MOBbIIIEHHUS (arouuro3a Hu
YBEJIMYEHUS] ~ AKTUBHOCTH  HOPMAaJbHBIX  KWJIEPOB. OTH  CBOMCTBAa  YKa3bIBalOT  Ha
UMMYHOCTUMYIHPYIOMII 3PPEKT IKCTpakTa COMOAKU rojou [24, 25, 26, 27, 28]. IlocpeacTBom
MMMYHOMOJYJIUPYIOIIEH AKTUBHOCTH, INIMLUMPPU3UH HHIUOUMpYeT pocT BUpyca remaruta [29],
nuromeraioBupyca uenoseka [30], Bupyca mpocroro repreca [31], Bupyca rpunma [28,32], BUU
[33, 34], koponaBupyca [25], u Candida albicans [35, 36].

[To MHEHHIO HEKOTOpBIX HCCIlIeAOBaTeNe, MPOTUBOBUPYCHAS AKTUBHOCTb MOXKET OBITh
CBSi3aHa C IIOJIaBJCHUEM (epMeHTa HeWpoaMHMHH[a3bl, KOTOpPbIM ydyacTByeT B Ipolecce
IIPOHUKHOBEHUS BUPYCa Y€pe3 CEKPETHI CIIM3UCTHIX [ 14, 37].

JlaHHbBIE TUTEPATYPHI CBUIETENLCTBYIOT O TOM, YTO Takhe (DTaBOHOUIBI KaK JIMKOXAJIKOH A
u ['b Takxke mposBISIOT MPOTHBOrpHOKOBYIO akTHBHOCTH Ha Candida albicans. JIukoxankon A (0,2
MKI/MJI) MFHTUOHpyeT oOpa3oBanue OuomieHkH Ha 35—-60%. OcHOBHOW MEXaHU3M MHTHOUPYIOLIEro
JEHCTBUSL HANpaBlieH Ha [MpeJoTBpallleHue Nepexona U3 JAPOXIKEBOH B  MHIETHAIBHYIO
(rudanpuyro) popmy y Candida albicans [20].

MHorue wuccineoBaHUs JIOKa3bIBAIOT, YTO OKCTPAKT COJOJKM TOJOM  oOnajgaer
IPOTUBOBOCTIAJIUTENBHBIM 3 (PEKTOM. [lanHble  HccnenoBaHUI IIOKa3bIBAIOT, 4TO
MPOTUBOBOCHAJIUTEIBHOE JEHCTBUE 3KCTpaKTa COJIOJKHU TOJIOM OCHOBBIBAETCS Ha OJOKHMPOBKE
OKCIIPECCUM IIUPOKOIO CHEKTpa MPOBOCHAIMTENBHBIX MEAUATOPOB W  IPOBOCHAIMTEIbHBIE
utokuael HMGB1 (high-mobility group protein B1) [38, 39, 40, 41].

Hoxkazano, 4yrto npousBoaHbie 'K mposBisSOT CBOMCTBA aHTaroOHUCTOB Hi-rHCTaMHUHOBBIX
PELenTOpOB, KOTOPbIE YYaCTBYIOT B IATOr€HE3€ TaKUX 3a00JIEBaHUMN, KaK ICOpUa3, aJlllepruuecKuii
JIepMaTo3, KparmuBHUIIA, IK3eMa U OpoHXHalIbHAsI acTMa [42].
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BinsiHue COJI0AKH T0JI0M HA JIETOYHYI0 CUCTEMY

Pe3ynbraThl MHOTOYMCIIEHHBIX HCCIEIOBAHHUM IEMOHCTPUPYIOT BBICOKYIO 3()(PEeKTUBHOCTD
MPUMEHEHHUSI IKCTpPaKTa COJIOJKM TOJIOM Uil mojaBiieHus kauuid [43]. B uccienoBaHusx Ha
MOpPCKHMX CBHHKaxX C KalUleM, HHIYIHPOBAaHHBIM JIMMOHHOW KHUCJIOTOW, BBEIEHHE OSKCTPAKTa
conoiku roJoit (50,0 Mr/Kkr, 11/0) BEISIBICHO IPOTUBOKAIILIEBOE IEHCTBUE IKCTPAKTA COJIOAKHU TOIOK
¢ apdextuBHOCTHIO 10 81%.

Cy1iecTByIOT yOeauTenbHBIC JOKA3aTebCTBA, YTO XPOHHUYECKOE BBEACHHE TIUIIUPPU3HHA
(10,0 wmr/kr, 7 nHed, 1/0) OKa3pIBaeT OJArOTBOPHOE BIMSHHE HA  JIOJTOCPOYHBIC
TUCTOINATOJIOTUYECKUE U3MEHEHHUS IbIXATEIbHBIX MyTeH y MbIIIEH HAa MOJEIN XPOHUYECKON aCTMBI,
BbI3BaHHOU oBanbOymMuHoM [44]. Kpome toro, 'K momasmsier 1L-4, IL-5, IL-13, u uarubupyer xak
MIPUBJICYECHUE Y03MHO(DUIIOB, TaK U MEPENPOU3BOJCTBO CIMU3HM Y MBIIIEH, MOJIy4aBIINX OBAIbLOYMUH
[45]. UccnepoBanusi NOKa3bIBAKOT, YTO JAHHBIE COEAMHEHUE YMEHBUIAIOT BOCHAJIEHUE U
TUIEPAKTUBHOCTD JIBIXaTEIbHBIX MyTeH W yBeamuuBaroT skcupeccuro CD4 *, CD25 ™ u Foxp3 *
perynsTopHbIX T-KJIETOK. AHAJIOTUYHO, APYTHE UCCIECIOBAHUS JEMOHCTPUPYIOT, YTO JIMKOXAJIKOH
A nopasnsier 1L-4, IL-5 u IL-13 y mblmeil, nony4aBmux oBaJbOYMUH, a TAK)KE€ CHUXKAET YPOBHHU
IgE u IgG [46].

Pesynbratel  uccienoBanuii  (aBOHOMIOB — COJIOAKM — rosiod, Bkmovas JIIT wu
W30JMKBUPUTUTEHUH, TOATBEPKIAIOT HHTUOMpYIOIlee [eHCTBME Ha CEKPeLHI0 30TakcuHa-1,
KIIFOUYEBOT0 XEMOKHHA, YYaCTBYIOLIETO B MUT ALK 03UHO(UIIOB B JIETKUE MpU acTMe [46].

Takum o6pazom, 6marogapsi CBOUM MPOTUBOBOCTIATUTENBHBIM 3P deKTam, 3TH (IaBOHOU/IBI,
MO-BUJIMMOMY, HMEIOT MOTEHIMAIbHOE MPUMEHEeHHe npu JjedeHuud actmbl [47]. Kpome Toro,
(h1aBOHOUIBI COJIONKH (JTMKBUPUTHH, TUKBUPUTHH arnmo3un u JII' B mo3ax 3,0, 10,0 u 30,0 mr/kr,
COOTBETCTBEHHO, I1/0) 3HAYUTEIHHO YMEHBIIAIOT, BEI3BAHHOE JIUIIONOJIMCAXapUIaMH, BOCTIAJICHUE
JETKUX, TIONABIsii WHQWIBTPAIIMIO BOCHAIUTEIBHBIX KIIETOK, OKHCIUTEIBHBIA CTpecC W
AKCIIPECCUIO MPOBOCMATUTENBHBIX MENATOPOB B JIETKUX [48].

['ucronaronoruyeckue, OMOXMMHUYECKUE U MOJEKYISpHBbIE UCCIEIOBAHUS MOATBEPKAAIOT,
gyro BBeAeHue 'K (50,0 u 100,0 Mr/kr, n/o) 3ammiaeT SMUTENUNA JIETKOTO KPBIC OT TOKCHYHOTO
Bo3feiicTBUSl  OeHzo(a)mupeHa. bbuio  oOHapykeHO, YTO YCHIMBas aKTHMBHOCTh  JIBYX
BHYTPUKIETOYHBIX  ()EPMEHTOB, a  HMMEHHO  pPacTBOPUMOH  DJIOKCHUATUIAPOTA3bl U
THOpenokcuHpenykTasbl, 'K Moxer oOpatuts cynpeccuto NF-kB [49].

[To naHHBIM UCCIENOBAaHMM, JIUKBUPUTHUH OKA3bIBAET MPOTUBOBOCIIAIUTEIHLHOE JEHCTBUE Y
MBIIIEH ¢ MOJIEIBI0 XPOHUYECKON 0OCTpYKTUBHOM OoJie3Hu jerkux. Jluksupurud (3,0, 10,0 u 30,0
MI/KT, T1/0) J1030-3aBHCHUMO TIOJIaBJII€T ITUTOTOKCHYHOCTH, BBI3BAHHYIO KCTPAKTOM CHUTapPETHOTO
JIbIMa, 33 CUET CHUXKEHUs TpaHchopMupyrolero poctooro ¢akropa P u sxcnpeccun MPHK TNF-a
(tumor necrosis factor o), TOBBINIEHHS YPOBHS TIyTaTHOHAa U TMPEIOTBPAILIEHHUS anonTo3a
a/ICHOKapIIMTHOMUYECKUX allbBEOJSIPHBIX 0a3ajbHBIX AMHUTETHANBHBIX KJIETOK uenoBeka Il Tuma
(A549) [50]. B uccrnenoBanusx in vitro oOHapy»eHO, 4TO (pIaBOHOUBI COJIOAKHU TOJIOW, a TaKke
MHTHOUPYIOT CEKPELHI0 M BBIPA0OTKY MYIIMHA U JKCIPECCHI0 TEHOB SIUTENUATBHBIMU KIETKAMHU
JBIXaTeIbHBIX TyTeH [S1].

Knunuueckue uccineaoBaHus CBHUAETENbCTBYIOT 00 3((GEKTUBHOCTH 3KCTPAKTa COJOIKU
rojiol mpoTuB OonM B TOpiie Tocie HWHKyOamuu [52]. Pe3ymbraTbl NMaHHBIX HCCIEIOBAHUSAX
MOKa3ajau, 4YTo MojiockaHue pactBopoM coioiaku (0,5 r ma 200 mMa BoAbI) B TEUEHUE MHUHYTHI
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SHAYUTCJIBbHO YMCHBIIACT 60.HB B TOpJC y MNAMUCHTOB, MOCTYIMUBIIMX B IOCJICOINCPAITMOHHOC
otaenenue [53].

I'emaTonporeKkTOpHOE AeiCTBUE COJOAKH I0JI0M

[IpoTuBOBUpYCHAs AKTHBHOCTb, AHTHTOKCHYECKHWE CBOWCTBA NIpemapaToB Ha OCHOBE
COJIOAKH TIO3BOJISIIOT MPUMEHSTh MX JJIS JICUCHUS TaKUX CEPhEe3HBIX 3a00J€BaHMM, KaK remnatut B
u C [54, 55].

HccnenoBanus 3alUTHBIX CBOMCTB (DTaBOHOWIOB COJOIKH Toyoi, Takux kak JII' u T'B,
B OTHOILICHUM TEeMAaTOTOKCHYHOCTH, BBI3BAHHOM TETPAaxXJOPMETAHOM, IIOKAa3aJl0 CHHKCHHE
cozepxaHusi HGepMEHTOB TpaHAMUHA3 B KPOBH M MeueHu [56].

OO6HapyxeHo, 4To (epMEHT TpYIIbl TpaHCAMHHA3, acrapraTaMuHOTpaHcdepaza (AcCAT)
MOXET OBITh MPUYMUHON JIM3Kca KJIETOK (MeMOpaH) mocie akTuBanuu Gochonumnasbl Az B peakiuu
aHTUreH-antureno [57]. JlaHHble HccleOBaHUM MOKA3bIBAIOT, YTO J00aBIICEHUE TIUIUPPU3MHA B
JaHHYIO CHCTEMY CHI)KAIOT TpOAyKnuio AcCAT rematouutamu. W Kak  ClleACTBUE,
MPE/IO0I0KHUTEIBHO HHIMOUpYyeT akTuBaluio Gochoaumnuma Az [58, 59].

HccnenoBanus IN - VItr0  mokaszanu /1030-3aBUCHMOE  BIMSIHAE TDIMIMPPU3MHA HA
BOCCTAaHOBJICHHE MTPOHHUIIAEMOCTH MEMOpaHbI renmanuToB. Ero MUHUMaNbHBIN 3G eKT OblT OTMEUEH
IIPU UCIOJIb30BaHUU B 03¢ 25,0 Mr/mi1, a MakcuMalibHbli — B 103¢ 200,0 mr/mut [60].

OO0HapyXeHO, YTO TeNaTONPOTEKTOPHBIE CBOICTBA TaKXKe CBS3aHbI C AHTHOKCHJIAHTHOU
aKTUBHOCTBIO KOMIIOHEHTOB cosiofiku. ['K mHrubupyer obpazoBanue CynepoKCUIHOTO pajuKaia u
MEPEeKUCH BOJOPOAA, a TakkKe IMOAaBIsAeT cuHTe3 TpomOokcana B. B cBow ouepens, I'b
CBSA3BIBACTCS C JIMITUIAMH HU3KOU IJIOTHOCTH, YeM 3aTPYIHSET Mpoliecc uxX okucienus [ 14,24].

V30TMKBUPUTHTECHUH TAaK)Ke MPOSBISET AHTHOKCUIAHTHYIO AKTUBHOCTh M YMCHBIIACT
OKHCIIUTEIBHBII CTpecc B OSKCIIEPUMEHTE Ha MBIIIAX, COJACPXKAIIUXCA Ha JHETE C BBICOKHM
CoZiep)KaHuEeM KUPOB. M30IMKBUPUTUTCHHUH 3allUINaeT KIETKH OT TOKCHYHOTO BO3JCHCTBUS
apaxuJOHOBOW KHCIOTHI C Kele30M, KOTOpble MPOU3BOIAT aKTUBHBIE (DOPMBI KHCIOpOda U
SIBJISIIOTCS IPUYMHON MUTOXOHIpUAIbHOM qucyHKIuu [61].

[TokazaHo, 4YTO OKCTPAKT COJIOAKH TOJOW YCHJIMBAeT AHTHOKCUIAHTHYIO aKTHBHOCTH
(dbepMeHTOB U OOIIHI YpOBEHb MPOIYKIIMH HEOSIKOBBIX THOJIOB B KPOBU, IPUHUMAIOIIUX Y4acTHE B
YTUIM3alUuu NEPEKUCH Bogopoa [56].

OHKONPOTEKTOPHBbIE CBOWCTBA COJIOAKHU I'0JI0M

JlaHHBIE MHOTOYMCIIEHHBIX MCCIIEIOBAHUN JEMOHCTPUPYIOT, YTO IKCTPAKT COJIOJKH TOJION
IIPOSABIIIET OHKOIPOTEKTOPHBIX CBOMCTBA IPU PAKE MOJIOYHOM Xkene3bl [62] M mpencTaTesbHOU
xenesbl [63].

Pak MOnOuYHON >Kene3bl 4acTO pacHpoCTpaHsAeTCs Ha KOcTU. B3aumopeicTBue Mexay
METacTa3aMid B KOCTM M MHUKPOOKDPYKEHHEM YBEIMYMBAECT KaK OIyXOJIEBYIO HArpys3Ky, TaKk H
paspyuienre koctu. CrenoBaTelibHO, TOPMOXXEHHME B JIIO0OW TOYKE JTOr0 3aMKHYTOI'O
LIUKJIMYECKOTO  B3aUMOJCHCTBUS MOXET YMEHBIIUTH 3JI0KAYECTBEHHBIE OCTEOJUTHYECKHE
MOpaXeHHs! Y MAIIMEHTOB C 3alyLIIEHHBIM PaKOM MOJIOYHOM Keme3bl [64].

Pe3ynbTaThl 1EMOHCTPUPYIOT MPOTEKTOPHOE NIEUCTBUE AKCTPAKTA COJIOAKH TOJOM MPOTHUB
pa3pylLIeHMs] KOCTH, BBI3BAHHOI'O paKOM MOJIOUHOM xkene3bl [65]. [loka3aHo, 4TO DKCTPAKT COJIOIKH
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TOJIOW CHIIKAET JKM3HECTIOCOOHOCTh KJIETOK paka MOJIOYHOM KeJe3bl, OJIOKUPYs, HHUIIMUPOBAHHYIO
PaKkOBBIMU KJIETKaAMH, SKCIPECCHIO penentopHoro aktuBaropa Jjuranaa NF-kB (RANKL) B
ocreobractax, a Takxe skcrnpeccuto MPHK 1 Genka nukiookcureHasbl-2 B KJI€TKaxX 0cTe00IacToB
[66]. Iloka3zaHo, 4TO OKCTpakT cojioaku rosoii uHruoupyer RANKL-ungynupoBaHHbIN
OCTEOKJIacTOreHe3 B Makpodarax, moJy4eHHBIX U3 KOCTHOTO MO3Ta.

[TokazaHo, YTO JIMKOXAJKOH A ¥  U30JUKBUPUTUIEHMH 3aMETHO  IOJABISIOT
uaaynupoBanHoe RANKL oOpa3oBanue oCcTEOKJIACTOB B Makpodarax, MOJYyYEHHBIX U3 KOCTHOTO
Mo3ra [67].

JlaHHblE TIOATBEP)KIAIOT, YTO MEPOPAIbHOE BBEIEHHOE JKCTPaKTa COJIOJAKH TO0JION
CYIIECTBEHHO OJIOKHPYET POCT OMYXOJIH U Pa3pyLICHHE KOCTH Y MBIIIEH, IPUBUTHIX KIECTKAMH paKa
MOJIOYHOM JKeJie3bl B 00J1acTH 00JIbIIe0epIIoBOii KOoCcTH [65].

I'opmonanbHbie 3P PeKkThI COTOAKHU 0101

IToxazano, yto I'K m I'JIK uMEOT CTPyKTypbl CXOXHE CO CTEPOHIHBIMH TI'OPMOHAMH
(T1I0KO- M MUHEpAJIOKOPTUKOWJIAMH), B COOTBETCTBUE C PUCYHKOM 9. JlaHHBIE KHCIOTBHI UMEIOT
Oomee HU3KYI0 apPUHOCTH K pELUENnTOpaM CTEPOUIHBIX TOPMOHOB, YE€M COOTBETCTBYIOIIUE
FOpMOHBL. MHOIOYHCIIEHHBIE MCCIEIOBAHUSA MOKazanu, 4yTo Mexanu3M BiausHus 'K u I'JIK Ha
MeTa0O0JIM3M CTEpOMJHBIX TOPMOHOB OCHOBaH Ha HX CIOCOOHOCTM UHruobuposars 1la-
THJIPOKCUCTEpOuieruaporeHasy. JlaHHbI (epMEHT MHAKTUBUPYET KOPTHKOCTEPOH U KOPTU30JI
nyreM okucieHus Ci1 THAPOKCHIBHOM  TIpynmbl O  KETOrpynmbsl U oOpa3oBaHUs
JNETUAPOKOPTUKOCTEPOHA U KOPTU30HA. Pe3ynbTaTbl MCCIENOBAHUMN IO3BOJISIIOT CAENIATh BBIBOJ,
yro 'K wurpaer BaxkHyio poib B MOAU(HKAIHMKA METa0OIM3Ma KOPTHKOCTEPOHJIOB, B TOM YHCIE
MO’KET YCUJIMBATh U IIPOJIOHTUPOBATH UX Aeiictue [13].

Ho ofg

b. ¢ B.o”

Puc. 9. CrpykrypHoe crpoenue ['JIK u creponHbIX TOpPMOHOB

A. — I'munmmpperoas kucnota; b. — ['mapokoptuzon; B. — Koptuzo:n.

B npyrux mccnenoBaHUSX OTBAp COJOJAKH TOJIOW C MMOHOM IOJABIIS CUHTE3 U CEKPELMIO

MPOJIAKTHHA, KaK B MOJENSAX TMIEPNPOJAaKTHHEMHUH in Vitro, Tak M in Vivo, U 3TO INPUBOAMIO K
CHID)KEHHUIO YPOBHS IIPOr€CTEPOHA B CBIBOPOTKE 10 YPOBHS KOHTpOJIs [68].
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Bausinue cosioaku rojioi na IHHC

B nacrosimiee BpeMss MHOTOUYMCIICHHBIE MCCIIEIOBAHMs HAIpaBJIEHbl HA W3YYEHUE BIIUSHUA
KOMIIOHEHTOB COJIOJIKM FOJIOM Ha MO3T 4esioBeka [ 14]. Tak, moka3aHo, 4TO 3KCTPAKT COJIOAKH T'OJIOM
CTUMYJMPYET POCT HEPBHBIX JEHAPUTOB TIHMONOKaMna [69], OKa3bIBae€T NPOTUBOCYIOPOKHOE
neiicteue [8, 70], mposBISET AHTUOKCHIAHTHYIO AaKTUBHOCTh [8], HWHruOMpYs MpOLIECCHI
CBOOOHOPAIMKAILHOTO OKHUCIICHUS JIMIUAOB, BIUSET Ha (DYHKIMOHAIBHYIO aKTHBHOCTH
HEUPOMEIMATOPHBIX CHCTEM, a TaK)KE€ OKa3bIBACT IMOJIOKHUTEIHHOE BIUSHHUE HA W IMPOIECCHI
oOyuenus u namstu [71].

XosmHepruveckas cucrema. Posib aneTn/ixojimHa B nmpoieccax 00y4eHust
U QYHKIHUSAX NAMATH

XOJIMHEpruyecKass CUCTEMA TOJOBHOIO MO3ra SBJISETCA KIOYEBOM HEMpPOMEIHaTOPHOU
CUCTEeMON B MeXaHu3MaxX O0Oy4deHHs u mamsatd [72]. OCHOBHBIM €€ HEHpOMEIMATOPOM SIBISCTCS
anetwixonud (AX). B mo3re denmoBeka CyIIECTBYIOT JBa OCHOBHBIX Kjlacca all€THUIIXOJMHOBBIX
peLenTopoB, a UMeHHO, MyckapuHoBble (M-XP) u HukorunoBsle peuentopsl (H-XP), y koTtopbix
BCTPEUYAETCSI HECKOJIBKO MOJATHUIIOB [73].

Jannbie (GhapMakoIOTHYECKUX HCCIEIOBAaHUI JEMOHCTPUPYIOT, 4TO OnmokupoBanue M-XP
CKOTIOJAaMHMHOM HapylIaeT mpouecc (OpMUPOBaHUS cleJa NaMsITH M €ro MocleAyroliee
BOCITPOM3BEJICHUE, a TAKXKe, YXYLIAET MpOoLecChl accouratuBHOM naMatu [3]. C apyroil CTOpOHBI,
npenapartsl, aktuBupyromme H-XP, ynydmaior KorHuTUBHBIE nIporiecchl [74, 75, 76, 77, 78, T9].

Takum 00pa3om, JaHHBIC UCCIIEIOBAHUM YETKO YKa3bIBAIOT Ha TO, 4TO Kak M-XP, Tak u H-
XP yuactByroT B mpoueccax oOyueHus u namstu [77].

JlokanbHble MHQY3UU XOJIMHEPrHUYE€CKUX aHTAarOHUCTOB B ClieUU(HUUYECKHUE aHATOMUUYECKUE
CTPYKTYpBl TOJOBHOTO MO3ra JEMOHCTPUPYIOT Ba)KHOCThb Pa3HBIX MOATHIIOB XOJUHEPTHMUECKHUX
peuentopoB B MexaHu3max namara [80, 81]. JlokanbHble HMH(QY3UM CKOMOJIAaMUHA B
MaparunnokaminaibHble CTPYKTYpPbl JEMOHCTPUPYIOT POJb XOJIMHEPTHYECKUX PELENTOPOB B ITUX
CTPYKTYpax Il KOTHUTUBHBIX IpoueccoB [82, 83]. [lo maHHBIM Mccaea0BaHU, MPOBOAUMBIX IS
JIOKAJIM3AIMA XOJMHEPTHUECKUX (PYHKIUN, )KMBOTHBIE TOJIBEPTAINCh BO3JCHCTBUIO OJHOTO WM
HECKOJIbKUX CTHMYJIOB- OOpa3lOB BO BpeMsl KOJMPOBAHHWSA, W BIIOCIEACTBUM TECTHPOBAIACh HMX
3aJlep)KKa MpU y3HABAaHUU CTUMYyJa-oOpaslia U OTKa3a OT APYTUX CTHUMYJIOB, KOTOpble HE ObLIN
npecTaBieHbl Bo Bpems (a3bl BbIOOpKU [84, 85]. Pe3ynbraThl 1aHHBIX HMCCIEIOBAaHUI MOKa3amH,
YTO JIOKAJbHBIA BBOJ CKOINAJaMHMHA B MEPUPUHAIBHYIO KOPY Yy OO€3bsiH HapylIaroT MpPOIECChHI
3allOMUHAHMS, TOTJIa KaK MpPU BBEJACHHE €ro B 3y0UaTyr0 W3BHIMHY WU HHPEPOTEMIIOPATbHYIO
KOpY 2TUX HapyleHuil He Habmogaetcs. MHy3us ckonoiaMuHa B MEPUPUHAIBHYIO KOPY Y KpBIC
HapylIiaeT paclo3HaBaHUE OOBEKTa, HO HE YXYALIAIOT MPOCTPAHCTBEHHYIO OpHeHTanuio [86].
JlokanbHOE MPUMEHEHHE XOJIMHEPTUYECKUX aHTAarOHUCTOB B JIPYTHX OOJIACTSAX, TaKXkKe, BHI3BIBACT
n30uparenbHOEe  HapylleHuWe.  AMNMJIMKalus  CKOMOJaMMHA B THUIINOKAMIT  yXyJIIaeT
MPOCTPAHCTBEHHOE  KOAMPOBAHME W  BBOJ B  MEAMAIBHYIO MEPErOpOAKY  HapylIaloT
MIPOCTPAHCTBEHHOE OOy4YeHHE, YMEHbIIas BbIJENIEHUE AaleTHWIXOJIMHa B Tunmnokamn. Wuby3us
ckonojamuHa B 00sacte CA3z BBI3BIBAIOT CEIEKTHUBHBIE HAPYIICHUS [TaMATH, HO HE BIMSET HA TOUCK
B nabupunTe Xe0b6a-Yunbsimca [76, 87, 88].
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HccnenoBanust aHaTOMUYECKOI JIOKAJIM3alMK TIO3BOJIAIOT CBSA3ATh MoBeaeHUECKUE 3 eKTh
C KOHKPETHBIMHM KJIETOYHBIMM 3((PeKTaMu auneTwIXojMHaA, OINUCAHHBIMU C HCIOJb30BAHUEM
METOJI0OB BHYTPUKJIETOYHOM perucrpauuu B Ipenaparax cpe3a. BblUMCIUTENbHBIE MOIENH
JEMOHCTPHUPYIOT, KaK KJIETOYHbIE MEXaHM3Mbl 3TUX 3()(PEKTOB MOIyT YIydIIUTh KOJUPOBAHHE
namsatd  [76]. AUETWIXOJIMH MOXET YCUJIMBAaTh KOJUPOBAHUS IIYTEM YBEJIUYCHHUS CHIIBI
appepeHTHOr0 BBO/JAa OTHOCUTEIBHO OOpaTHOM CBsI3M, BHOCSA BKJIQJ B PHUTM TeTa-KojeOaHU,
aKTUBUPYS BHYTPEHHHE MEXaHM3MBI JJISi CTOWKOTO MHKa M YBEJIWYMBAas MOAM(DHUKAIINIO CHHAIICOB
[88, 89, 90]. Otm »>ddexTsl MOryT YCHINTh pa3iu4yHble THUIBI KOAWPOBAHUS B pPasHBIX
KOPTUKAIBHBIX CTPYKTYpax. B uacTHOCTH, 3)(EKTHI B SHTOPUHAIBHOMN U NEpUapXUHATBEHON KOpe U
TUNIOKAMIIE MOTYT OBITh Ba)KHBI JJIi KOAMPOBAHUS HOBBIX 3MH30JUYECKMX BOCIOMUHAHUH [76,

91].
BansiHue 3KCTPaKTa COJIOAKY I'0JI0N HA XOJMHEPTHYECKYI0 cCUCTeMy U (QYHKIIUU NAMATH

HenexnapaTtuBHasi, ceMaHTH4YecKas W NPOCHEKTUBHAs NaMATh OCTAlOTCSA JOCTATOYHO
CTaOMIIBHBIMU Ha MPOTSHKEHUH BCEH )KU3HU, B TO BPEMS KaK CHIDKEHHE padodel M SMHU30HIECKON
MaMATH 4acTO MPOUCXOAUT C BO3PACTOM WIIM NPU HEHpOAereHepaTUBHBIX 3a00JIEBaHUAX, TAKUX KaK
0011e3Hb Anblreiimepa.

['unmokaMmn UrpaeT BaXKHYIO POJIb B IMPOCTPAHCTBEHHON HaBUranuu U (QYHKIUSX MaMATH
[92], mosTOMY MHOTOYMCICHHBIE JKCIEPUMEHTHl HANpaBlIE€Hbl HAa W3y4YeHHE (UZHOIOTHH
W3MEHEHUN aKTUBHOCTH B CHHANTHYECKUX CBA3SX B TUIIIOKamIie [93, 94].

OKCIEPUMEHTAIbHO YCTAHOBJEHO, YTO BOAHBIA OSKCTPAKT KOPHSA COJIOAKH TOJION
CTUMYJIMPYET POCT HEPBHBIX JACHIPUTOB Tumnokamna. IIpu nepoopanbHOM BBEIEHHWU BOJHOIO
IKCTPAKTa COJIOJIKH TOJIOM MECSYHBIM KpbicaM-anbOnnocam Wistar (150,0 mr/kxr u 225,0 mr/kr,
11.0.) 0OHAPY)KEHO YCHJIEHUE JIEHAPUTHOMN apOopu3aluyl U ISHAPUTHBIX NIepeceueHUit BAOIb UTUHBI
KaK almuKalbHBIX, TaK ¥ 0a3aJIbHBIX JCHIPUTOB B MUpaMHUIAIBHBIX HeipoHax rummokammna (CAz)
OTHOCUTEIBHO KOHTpOJIs [95].

Psn mccnenoBanuii mokassiBaeT, yto jeueHue JII' MHrMOupyer acTpouMTo3 B TUMIOKaMIIE
MOKET HWHTHOMpOBATh €ro AaKkTUBHOCTh B OTHOIICHHH NotCh-2, BaKHOrO MOJICKYISIPHOTO
perynstopa mnponudepaunu U JUGGEpeHIMPOBKH HEHPOHOB. OTH JIaHHBIE IOATBEPXKIAIOT
MOJIOKUTENbHYI0 akTuBHOCTh JII' Ha Monmenu BA y mbimeit [73]. Kpome toro, Obutn n3ydeHsl
HelponpoTekTuBHble cBoiicTBa JII', MOCpENCTBOM OLEHKM CTUMYJIUPYIOLUX 3PQPEKTOB Ha
oOyueHue M HapylleHUsl NaMsATH B YCIOBMSIX MOJENIHN cKomojamMuHOBON amHe3uu (0,5 Mr/kr, B/0).
JUia u3ydeHus CTUMYNHMPYIOIIUX 3(P(EKTOB Ha MHpoLecchl OOy4YEeHHs M TMaMATH JJIS OLIEHKH
MOKazarejae MpOCTPAHCTBEHHOro oOOy4yeHus Oblla HCIOJb30BaHA YCTaHOBKAa Y -00pa3HbIH
TaOUPUHT, a JJI1 HENPOCTPAHCTBEHHOTO OOYYEHHUs — TECT Ha YCJIOBHYIO PEaKIUI0 MacCUBHOTO
uszberanust (YPIIM). Ilo pesynpTaTam uccinenoBaHuil oqHOKpaTHoe BBeAeHue JII' 3HauMTENTHHO
yJAydllaJl0 KOTHUTUBHBIE HApYLICHMsI, BBI3BAHHBIE CKOIIOJIAMUHOM, B JaHHBIX IOBEJEHYECKHX
Tecrax [96].

beino uccnenosano Bnusaue I'b (1,0, 2,0 u 4,0 Mr/kr, m/0), COBMECTHO C HOOTPOITHBIM
npenapatoM— nupaneramom (400,0 Mr/kr, B/6), Ha KOTHUTUBHbIE (QYHKIIMU U aKTUBHOCTh AXD y
MbImIel. Pe3ynprarhl mokazanu, 94to 6omee Beicokue n03bI (2,0 u 4,0 mr/kr, 11/0) I'b u mupanerama
3HAYUTENIbHO AHTArOHW3MPOBAINM aMHE3WI0, BbI3BaHHYIO ckomoiamuHoM (0,5 mr/ kr,B/0) kak B
TeCTe MPUIIOAHSITHIN KpecTooOpa3Hblil 1abupuHT, Tak u B Y PIIU. Kpome Toro, I'b (2,0 u 4,0 mr/kr,
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/o) ¢ metpudonatom (ximopodocom) (50,0 mr/kr, B/0), UCTIOTB3YEMBbIM B KaUueCTBE CTaHIAPTHOTO
MHCEKTUIMAa W HeoOpatuMo HHrubupyromero AXD, kak ObUIO OTMeueHO, 00a yMeHbIIalu
aKTUBHOCTh A XD TOJIOBHOI'O MO3ra y MBIIIEH MO CPAaBHEHUIO C KOHTPOJIBLHOW IPYIIIOM.

Takum o6pazom, ['b mnpencraBmsiercs NEpCHEKTUBHBIM CPEICTBOM i  pa3paboTKu
npernaparoB Jyisl yiydiieHust namstu [97].

[IpuHuMass BO BHHMMAaHMS pPOJb BOCHAIMTEIBHBIX U OKHCIUTENbHBIX IIPOLECCOB B
MPOrpECCUpPOBaHNE HEUPOJECTEHEPATUBHBIX PACCTPOMCTB, yhydlleHHe (QYHKIMW TaMITH U
o0y4eHHss MOTYT OBITh, TaK)Ke€, CBSA3aHbI C MPOTUBOBOCHAIUTEIBHBIMA M AHTHOKCHIAHTHBIMHU
CBOMCTBAaMH IIpeNapaToB CONOAKHU rojou [8, 98].

CBoOoaHbIE paguKalbl y4acTBYIOT B pa3BUTHU Aeduiuta namsatu npu BA [99]. IIpoxykTs
OKHUCIIUTEIBHOTO  OOMEHa  00MafaroT  HEMPOTOKCHMYHBIMM ~ CBOMCTBAMH U BBI3BIBAIOT
MpOrpeccupoBaHre HeMpoiereHepaTuBHbIX pacctporcts [100].

JlanHble auTEepaTyphl YKa3bIBalOT HAa TO, YTO MPOU3BOJHBIE TIUIMPPU3UHA J1030-3aBUCHMO
CTUMYJIHPYIOT akTHBHOCTh mporenHknHazbl A (PKA) [101]. PKA wurpaer BaxHyl poiib B
TPaHCAYKIMU  CHUTHajla, ydacTBylomlero B  (YHKIOMH  KJIETKH, TyTeM (epMeHTHOro
dbochomupupoBanus cnenuduueckux nomunentuaoB [102]. CtumynupoBanue GochoprupoBaHus
KMHA30d MOXXET OBITh CBS3aHO C OMOXMMHUYECKUMHU U MOJEKYJISPHBIMU MEXaHU3MaMH JAEUCTBUA
ruuppusuHa.  McecnenoBanuss — mokasaind, 4TO  AeDUUUT — NAMSATH, MHAYLUUPOBAHHBIM
unruOupoBanueM PKA, moxeT ObITh cBsi3aH C HM3MEHEHHOW miepernadyell B XOJMHEPrHYeCKOn
cucteme [103, 104].

Takum oOpa3zom, BBeleHHE TaUIMppu3nHa cTumyiaupyer PKA, d4ro npuBoautr K
YBEJIIMYEHHUIO CUHTE3a U BHICBOOOXKICHUS alleTUIIXOJIMHA U KaK CIIEJICTBUE, YIYUIICHUIO TaMsTH [§].

OnHO M3 NEepCHEeKTUBHBIX HANpaBICHUM — UW3Y4YEHHE BO3MOXHOCTU HCIOJIb30BaHUS
IIpernapaToB Ha OCHOBE COJOJKU JUIsl KOMIUIEKCHOM Tepanmuu JJis NAlUeHTOB ¢ 3a00JIeBaHUSMU,
TaKUMU Kak caxapHbiii auader [105]. Ilpu caxapHom nuabere MOTYT MPOMCXOJUTh KOTHUTHBHBIC
Hapymienus. [lo nmanaeiM wuccnenoBanus BiausiHus ['b (5,0, 25,0 u 50,0 mr/kr, m/o) Ha
KOTHUTHBHBIE (YHKLIUU KpbIC C CTPENTO30TOLMHOBOM Mojenbio auadera, OBLIM IOJIyYeHBI
pe3yabTaThl O MPEIOTBPAIIEHUH MaryOHbIX MOCIEeACTBUI nTuadera Ha o0yyeHHE U MaMATh y KpbIC
[106]. Pe3ynbTaThl 0HOTO M3 HMCCIEIOBAaHUN MpeACTaBlIeHbl Ha BBIOOpKe Tpex rpymm Kpsic: I'b
(5,0, 25,0 u 50,0 mr/kr, n/0), KOHTpOJIb AUAOETHUECKHUE U TIaOpUANHOBBEIE nuadetnueckue (5,0,
25,0 u 50,0 wmr/kr, m/o) rpymmel. Pe3ynbrarhl, mosyueHHble depe3 30 naHeH OT Havana
AKCIIEPUMEHTA, TOKa3ali, 4To nepopanbHoe BBeaeHue I'b (25,0 m 50,0 mr/kr, m/o) He TOJIBKO
0Ka3aJ10 MOJIOXKUTEIBHOE BIUSHUE Ha MPOLIECChl 00yYeHUs M QYHKIMH MaMATH Y HETUAaOeTUUECKUX
KpBIC, HO U TO3BOJWJIO YCTPAHUTh MPOOJIEMBI C MaMAThIO U JePUIUT MaMATH y AUaOeTHYeCcKUX
kpbic [107].

B psane uccnenoBaHWil BIUSHUS W30JMKBUPUTHUIEHWHA HA KOTHUTHUBHYIO NUC(HYHKIIHIO,
BBI3BAaHHYIO JMa0€TOM, OIIEHHMBAIM CIIOCOOHOCTh K OOy4yeHMIO M (YHKIMH TaMATH, HHJIEKC
PE3UCTEHTHOCTH K MHCYJIUHY, a TAK)Ke OLIEHUBAJIMCh IIUTOKUHBI BocnaneHnus mosra (IL-103, TNF-a).
PesynpraThl mokaszanu, 4To BBeneHHe H3oJdMKBUpuUTHUTreHHHa (30, 60 Mr / kr, m/o) Kpeicam C
BOCHAJICHWEM T'OJIOBHOTO MO3ra M PE3UCTEHTHOCTHIO K MHCYJIUHY MOXKET 3HAYUTENIbHO OOJEeTrYuTh
KOTHUTHUBHbBIE HApyIIEHUS U OCIa0UTh MepupepuyecKyr0 pe3UCTEeHTHOCTh K MHCYIHHY, a TaKXKe
cuu3uth ypoBuu IL-1p, TNF-o [108].
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Bansinne Ha 'AMKeprudeckyo cucreMy roJi0BHOro Mo3ra

[Toka3zaHo, YTO COEAMHEHHUS, BXOJSILINE B COCTaB AKCTPAKTA COJOJKU TOJOW, OKA3bIBAIOT
MOJIOKUTETIbHOE BIIMAHUE Ha aiuioctepuueckyto wmoxayisinuio ['AMKAa-OeHn3oana3zenuHOBbIX
peneniropoB [109]. Kpome toro, I'b moxer ycunuBate 'TAMK-penentopayro ¢yHKIu0 B padore
HEHPOHOB J10pCajJIbHOIO Apa MBa cpeaHero mosra [110].

Bausinue Ha I[O(l)aMI/IHepFI/I‘leCKle CHUCTEMY I'OJIOBHOI'O MO3TA

JlanHble ucclaeIOBaHUN JEMOHCTPUPYIOT, UYTO W3OJUKBUPUTHUTCHUH MOXET IOJaBJISATD,
MHIYIUPOBAHHYIO KOKAaMHOM, THIEPIOKOMOLUIO Y KPBIC 32 CUET CHIKEHHUS YpOBHS TodamHuHa B
TOJIOBHOM MO3T€, M TOKa3bIBalOT, YTO B OTBET HA BBEJCHUEC H3O0JMKBUPUTUTCHHUHA MPOHCXOAUT
JKCIIpeccHst psAla CHeNUalbHbIX OenkoB. Bo3geiicTBMe KOKamHa BBI3BIBACT MOJIEKYIISPHBIC
W3MEHEHHUS B OTIENIbHBIX HEWPOHAX U M3MEHAET (PYHKIHMIO HEepBHOW cuctembl. CleoBareibHO,
YYBCTBUTEIbHBIC K W3OJUKBUPUTUTCHUHY OCIIKM MOTYT HUIpaTh BAXHYIO pOJIb B 3aIlIUTHOM
MEeXaHU3Me NpOoTUB KokauHa [111].

Buausinue Ha IYyTaMaTePru4eCKyr0 CUCTEMY roJioBHOro Mmo3ra

ITo nanubM psna uccnenoBanuii I'K cenekTuBHO MHTUOUpPYeET, CBsI3aHHBIN ¢ penentopoM N
-metra-D-acnaprar (NMDA), perynsaTopHbiii kaHan nocrymienus Ca* Zn cyobenunun NF-xB B
KyJIbTypax HelpoHOB. [103TOMy, OBIJIO BBIIBUHYTO MPEAIOI0KEHHE O CYILIECTBOBAHUU KOPPEISALUU
MeXy HeliponpoTekTopHbIMU Y dexTamu ['K u narndupyrommmu s dpexramu Ha aktuBamuio NF-
kB [112].

CyIIecTBYIOT JIaHHBIC MOATBEPXkIAMOIINE, YTO KapOCHOKCOIOH, mpou3Boanoe ['JIK, mo3o-
3aBUCHUMO MHruOupoBan BbizBaHHbIe NMDA curnansl. COOTBETCTBEHHO, MOKHO IPEANONIOKHUTD,
4YTO JAHHOE COEAMHEHME sBIseTcs aHTaroHucToM NMDA-penentopoB, KOTOpbIE HapylAKOT
UHIYKIHUIO JIOJITOCPOYHOIO MIOTCHIUPOBAHMUSL. Kapbenokconon, TaKXKe oOmnanaer
IPOTUBOCYJOPOKHON aKTUBHOCTBIO y MBIIIEH, OJJHAKO, 3TO YXYIIIAeT CIOCOOHOCTh K 0O0Yy4EeHUIO
Kkppic B JjabupuHre Moppuca [113, 114]. TK u JMKBUPUTHH MOTYT 3alllUINATh
muddepeHIpoBaHHbIE KIETKH (eoXpoMouTOMbl Kpbickl PC 12 OT TOKCHYeCKOro BO3JeHcTBUS
riiyTamara, 0 4YeM CBUJETENIbCTBYET MOBBILICHHE KM3HECTIOCOOHOCTH KJeTok. M3BecTHO, uTo 00a
COEMHEHMS] OCNA0JAI0T BbI3BaHHBIE TIJIyTaMaTOM aroNTOTUYECKWE H3MEHEHHUs, B TOM 4HCIIe
MUTOXOH/IpHAJIbHYIO (DYHKLIMIO U SKCIIPECCHIO OEJIKOB, CBsI3aHHBIX ¢ anonrto3oM [115]. bonee Toro,
XOTS JIMKBUPUTHUH MOXET TaK)Ke€ aKTUBHPOBATh NPOTEHMHKMHA3bl B, Takne Kak cepuH/TPEOHNHOBAs
NPOTEeMHKMHA3a M TJIMKOT€HCHHTa3akuHaza 3P, 00a coeAMHEHUs, MO-BHIUMOMY, MPOSBISIOT
HEHUPONPOTEKTOPHBIE CBOMCTBA IOCPEACTBOM aKTHUBALMU KHUHA3, PEryJIUPYEMBIX BHEKICTOYHBIMHU
curHainamu [116].

UYeTblpe aKTHBHBIX KOMIIOHEHTa KOpPHS COJOJAKHM TOJIOM, @ HMEHHO, TIIIMIMKYMapHH,
M30JMKBUPUTUTEeHUH, TUKBUPUTUH U ['JIK, mposiBisioT Oosee BHICOKYIO aKTUBHOCTh B OTHOILIEHUU
HEHpPOMPOTEKLUN TPOTUB BBI3BAHHOM TITyTaMaToM ru0eny HeHpoHOB NpH KoHLeHTpausax 10 MkM.
[Ipy 3TOM H30JMKBUPUTUTECHHH, TAKXKE, SABJIETCS aHTaroHUCTOM penentopa NMDA, koTopslil moa
JeiicTBMEM TIIyTamaTa BBI3BIBAET yBenmdenwe nputoka Ca?*[117]. M30MMKBUPHTHTEHHMH B
KoHIeHTpauuu 10 MKM MOXeT HUBEJIMPOBAaTh U3MEHEHHUSI YPOBHEH OENKOBBIX (PaKTOPOB aIonrosa,
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a umeHHo Bcl-2 u Bax, B HelipoHanbpHBIX KieTKax rummnokamna HT22, Bel3BaHHBIC TTyTaMaToM, a
TaKKe IOJABUTh BBICBOOOXKICHUE HHAYIUPYIOIIMX anonTo3 (GakTopoB u3 MUTOXOHIpuit [118].
CrnenoBatenbHO, H30JMKBUPUTUTCHUH 00J1a/1a€T 3aUTHBIM 3 (HEKTOM MPOTHB MUTOXOHPUATHHON
IUCYHKIIMH, BBI3BAHHOM IiTyTaMaT-UHIYLIUPOBAHHBIM OKUCIUTEIbHBIM CTPECCOM.

Ecth yOeauTenpHble I0Ka3aTenbcTBa, urTo rmmmppusud u [JIK (107—10*M) ynydmaror
BBI3BAHHYIO JEeUIIUTOM THAMHUHA TUCHYHKIUIO MOTJIOIMIEHUS IIyTaMara B acTPOIUTaX, a TaKxKe,
00a coeIMHEeHUs MOTYT MHTHOUPOBATh aKTUBHOCTH mpoTenHkuHa3el C [119]. Ognako, mpu To# ke
noze I'JIK mokazama Gojee cuiabHOE ACUCTBHE, YeM TIIMLMPPU3MH. BBUIO Takke MOKa3aHO, YTO
rmuippusuH (10,0 Mr/kr, B/0) oGiagaer HEHpONPOTEKTOPHBIM A(P(PEKTOM Yy MBIIICH, KOTOPHIM
BBOJST KAaWHOBYIO KHCJIOTY. [ JMIUPU3MH yMEHBINAeT TUOElb HEWPOHOB B THIIIOKAMIIE U
MHTHOUpPYET aKTUBAIMIO aCTPOIMTOB W MHUKPOIJIMU B MO3re Mblmu. Kpome TOro, oH moaaBiiseT
MHIYKIMIO BOCHAJIUTENBHBIX MapKepoB, TaKMX KaK LHMKJIOOKCUTEHa3bl 2, MHAyHuOenbHoi NO-
cuatasbl U TNF-a. bonee Toro, rmunuppusun wuHruOupyer NMDA-UHIyIHPOBAHHYIO WIH
rIIyTaMaT-uHAYIUPOBaHHYI0 T'HOeIh KIETOK HEPBHOW CHUCTEMBI, a Takke IMPOSIBISET
AHTUAKCATOTOKCMYECKHE CBOWCTBA B IEPBUYHBIX KOPKOBBIX KyibTypax. OpHako, ciemyer
OTMETUTH, YTO B 3aBHUCHMOCTH OT CXEMbI JiedeHUs SP(EKTUBHOCTh TIIMIMPPU3NHA B KA4eCTBE
HEHPOIPOTEKTOPHOT0 Npenapara pazinyaercs [120].

BeiBOABI

Kak BUJIHO U3 TaHHBIX JUTEPATyphl, Oronorudeckre 3¢h(eKTrl COIOAKH roJI0H Ha OpraHu3M
B 11e51oM, U B yactHocTH Ha ITHC, BecbMa MHOrooOpa3Hble 1 MHOIOCTOPOHHHE.

AHanu3 JaHHBIX JIUTEPaTypbl CBUAETEILCTBYET O TOM, YTO IpEnaparbl HA OCHOBE COJIOJKU
rojioil 00Nagar0T HHM3KOW TOKCHYHOCTBIO M BBICOKOW TepaneBTHUECKOW 3()(EeKTHBHOCTEHIO.
CrnenoBarenbHO, UCIONB30BAHUE IIPENAPATOB HA OCHOBE KOMIIOHEHTOB COJIOAKH TI'OJIOH SIBIISETCS
MEPCTIEKTUBHBIM HAIIPABJIEHUEM B MEIUIIUHCKOMN MPAKTUKE.

JlaspHelMe UCCIe0BaHNsl OTAENIBHBIX KOMIIOHEHTOB COJIOJKH T'0JION MO3BOJIAT HE TOJIBKO
ONPEAEIUTh LEHHOCTh OTACIBHBIX COEAMHEHHH, HO M MOTYT CTaTb OCHOBOWM i CO3JaHMS
BbICOKO()(DEKTUBHBIX TMpenapaToB s JIEYEHUs pa3IUYHBIX 3abosneBaHuil. Takum oOpazom,
JanpHeHne u3ydeHue Ouosorndyeckux 3((eKkToB 3TOro pacTeHuss Ha OpraHu3M UeloBeKa
ABIISIETCA 1IEJIeCO00Pa3HBIM.
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GLYCYRRHIZA GLABRA AND ITS PHYTOCHEMICAL COMPOSITION
AND BIOLOGICAL EFFECTS

Koshkina A.V., Fedotova Y.O.

ITMO University, St. Petersburg, 197101, Kronversky Pr., 49, Russia, e-mail:
alexandrakoshkina@mail.ru.

Abstract. Glycyrrhiza glabra is a valuable medicinal plant that has been used in traditional
medicine for centuries. The results of experimental and clinical studies have shown that Glycyrrhiza
glabra has antiinflammatory, antiviral, antibacterial, anticancer, immunomodulatory,
hepatoprotective and antioxidative, neuroprotective activities. In the present work, phytochemical
and pharmacological data from experimental studies of licorice and its biologically active
constituents are presented.

Keywords: Glycyrrhiza glabra, phytochemical composition, neuroprotective effect.
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