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SELECTION OF HALOTOLERANT STRAINS
OF BACILLUS BACTERIA CAPABLE
OF PRODUCING EXTRACELLULAR PROTEASES

Pham Thi My, Le Thi Mai

The University of Danang, University of Science and Education, Vietnam,
e-mail: ptmy@ued.udn.vn

Seafood processing is a crucial industry that contributes to foreign currency in Vietnam. However, along with
the achievements, the seafood processing industry poses many environmental problems because of its nature and
waste composition. This study aimed to select strains of halotolerant bacteria isolated from wastewater samples
of Da Nang Seafood Joint Stock Company—Seafish Corp (19 Van Don, Nai Hien Dong, Son Tra, Da Nang). The
results obtained four strains of bacteria of the genus Bacillus (B1, B2, B3, B4). All four strains grew well at salt
concentrations of 1%, 2%, and 4%, growing poorly at salt concentrations of 6% to 8%. Strain B3 has the highest
protease enzyme production with a diameter of 18.3 + 0.577 mm. The results of B3 identification by sequencing the
16S rRNA gene revealed that this strain is Bacillus velezensis. It was determined at 7 pH environment, and addition
of a nitrogen source of casein for the highest protease enzyme activity.

Keywords: Bacillus velezensis, halotolerance, seafood processing, activity, enzyme protease

Seafood processing is one of the critical
industries that brings a lot of foreign currency
to our country. According to statistics in 2021,
Vietnam currently has 815 industrial-scale
seafood processing establishments eligible for
export and over 3,200 small-scale processing
facilities for domestic processing and con-
sumption in operation, with a total processing
capacity of up to 6 million tons of raw materi-
als/year, creating over 2.1 million tons of prod-
ucts/year. However, along with the achieve-
ments, the seafood processing industry also
causes many environmental problems because
of its nature and waste composition. In par-
ticular, wastewater from seafood processing
is highly salinized, containing organic matter,
solid waste, and grease [1]. On the other hand,
due to the lack of fresh water, many processing
plants near the sea use seawater to wash the
machinery system, further increasing the salin-
ity of wastewater.

Treating salty wastewater by biological
methods is not easy; the COD removal effi-
ciency could be higher due to the side effects
of salt on the microfiora. In salty or highly salty
wastewater environments, microorganisms lose
their activity because of plasmolysis, making
traditional wastewater treatment biotechnolo-
gies ineffective [2]. However, this is a very en-
vironmentally friendly solution for worldwide
water pollution problems. Therefore, isolating
microbial strains in salt-contaminated waste-
water, which can remove organic matter and
nutrients in salt-contaminated organic sewage,
is a right and promising direction.

Therefore, this research is carried out to
initially select native strains of bacteria with
good halotolerance, producing highly active
extracellular enzymes. The goal is to create
biological products for wastewater treatment
of marine and aquatic products.

Materials and methods of research

The strains of halotolerant bacteria were
isolated from wastewater samples of Da Nang
Seafood Joint Stock Company — Seafish Corp,
which is located at 19 Van Don, Nai Hien
Dong, Son Tra, Da Nang.

Methods for isolation and preliminary
identification of Bacillus bacteria

Put 10 ml of aquatic wastewater in a tri-
angle jar, add 90 mL of physiological saline
(NaCl 9%o), and heat in a thermostatic tank at
80°C for 10 minutes. Then, dilute the sample
at 10" to 10 concentrations. Aspirate 100 pL
of sample in small diluted concentrations onto
a jelly disc containing LB medium and incu-
bated at 30°C. After two days, when colonies
appear, colonies are selected that are loose and
differ in color, shape, and size [3]. Isolated
Bacillus bacteria are preliminarily identified
by physiological and biochemical characteris-
tics of Bacillus bacteria according to Claus &
Berkeley 1872 with biochemical tests such as
Oxidase, Catalase, Voges Proskauer (VP), the
ability to use Citrate, the ability to break down
Gelatin, the ability to use glucose sugars, su-
crose, growth characteristics at 5°C, 42°C, and
concentration of 10% NacCl.
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Methods for determining the halotolerance
of isolated Bacillus strains

The growth of bacterial strains was ob-
served while changing the salinity level of
the screening isolation medium under the
following conditions: The liquid LB medi-
um was designed with salt concentrations of
NaCl: 1; 2; 4; 6; 8%, followed by 5% bacte-
rial proliferation. Shaking culture at 150rpm,
37°C, pH 7 measured OD  determine
bacterial density after 18 hours [4].

Methods for determining the extracellular
protease enzyme generation of Bacillus strains

The ability of bacterial strains to produce
proteases was determined by perforation .
The proteolytic ability of bacteria is evaluat-
ed by its ability to create a resolution ring on
the medium, calculated by the formula: D —d

Where: D is resolution ring diameter, d is
jelly hole diameter

Methods for determining the protease
activity of selected strains of Bacillus

The protease activity of the bacterial strain
was determined by the Sigma method with ca-
sein substrates [5].

Identification of Bacillus bacteria by PCR
technique and 16S rRNA gene sequencing

The DNA of Bacillus bacteria was ex-
tracted using a 3% CTAB. The DNA extraction
product was then amplified by PCR reaction
with the generalized primer pair 27F/1492R
with the following nucleotide sequences:
27F:5° AGA GTT TTC TTC AG 3’ and 1492R:
5" GGC TAC CTT GTTACG ACT T 3’ target-
ing the 16STRNA gene fragment. The steps in
the PCR reaction are as follows: Step 1: 94°C
for 5 minutes; Step 2: 94°C for 1 minute; Step
3: 55°C for 1 minute; Step 4: 72°C for 2 min-
utes; Step 5: Repeat step 2 for another 34 cy-
cles; Step 6: 72°C for 7 minutes and step 7:
4°C for an indefinite time. The composition of
a PCR reaction with a total volume of 25 pL is
as follows: 12.5 uL Go Taq Green Master Mix,
0.5 pL downstream primer (10 uM), 0.5 pL
reverse primer (10 uM), 10.5 uL of DNA-free
water and 1 uL of pure DNA. PCR products are
sent for sequencing at Fist base company (Ma-
laysia). The sequencing results were compared
and traced on the World Genome Bank at the
website  (http://blast.ncbi.nlm.nih.gov/Blast.
cgi) to determine the species levels of the two
strains of bacteria surveyed.

Method for investigates several factors
affecting the protease generation capacity
of selected Bacillus strains

The culture of selected Bacillus bacteria in
medium (LB) has a breeding rate of 5%, pH
=7, temperature 37°C, and a shaking rate of
200 rpm. Investigate several factors affecting
protease generation, including:

- Initial pH: The environmental pH survey
185;5.5;6;6.5;7;7.5;8

- Nitrogen sources: environments with add-
ed nitrogen sources (KNO,, NH,CI, NH,NO,,
casein, Tryptone) replace 0.5% high yeast in
LB medium.

Data processing methods

The data was processed for descriptive sta-
tistics using Microsoft Excel. Data processed
using the ANOVA ONEWAY method has a dif-
ference of P<0.05 and a reliability of 95%.

Results of the research and discussions

Isolation of bacterial strains from seafood
processing factory wastewater

From three wastewater samples, the sea-
food processing plant was isolated from the
LB medium, and four strains of bacteria were
obtained. The strains were purified on the LB
medium, and then colony morphology, cell
size morphology, and biochemical physiolog-
ical properties were tested. After comparing
Bergey’s (1872) bacterial classification key
[6], four preliminary strains were preliminar-
ily concluded to belong to the Bacillus genus
and were denoted from B1 to B4 (Table 1,
Figure 1).

Halotolerance of bacterial isolates

Figure 2 shows the different adaptations of
four strains of Bacillus spp. (B1, B2, B3, B4)
with salinities ranging from 1% to 8%. In envi-
ronments containing 1% and 2% NaCl, all four
strains of Bacillus spp. grow very well. This
may be because the salinity of seafood process-
ing plant wastewater is within 3%, so it is easy
to understand that strains can adapt to the sa-
linity of 2%. However, bacterial strains grow
weaker in environments with higher salt con-
centrations of 6%. At 8% salt concentration,
only three strains, B1, B2, and B3, can live, but
their growth rate is significantly reduced. This
result is also consistent with the study of Le
Hung Anh et al. 2020, which investigated the
halotolerance of bacterial strains from aquatic
wastewater.
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Table 1
Characteristics of bacterial strains isolated from seafood processing plant wastewater
Norms Bl B2 B3 B4
Colony morphology Milky white, | White, | Milky white, rough, | Milky white, with
dry, adheres serrated dry, rounded, knobs in the middle,
on agar margin wrinkled dry surface | spreading edging
Shape Rod Rod Rod Rod
Cell size (um) 0,9-1,0 0,3-0,8 0,2-0,5 0,7-1,1
x 2.7-3.1 x 1.3-2.6 x 1.2-1.9 x 1.9-3.1
Gram stain + + + +
Spore location middle middle middle eccentric
Oxidase + + + +
Catalasa + + + +
Idol - - - -
VP + + + +
Movable + + + +
Ferment- Glucose + + + +
ability Mannitol + + + +

Note: (+) positive; (-) negative

B2

Fig. 1. Colony morphology and cells of bacterial strains isolated from seafood processing plant wastewater

The author found that 45 strains grew
well in environments containing 1% NaCl.
Of these, only 33 strains could grow in higher
environments with 3% NaCl after 24 hours of
culture. At higher salt concentrations, their
growth rate decreases, and after 45 hours,
only 14 strains and 12 strains can live in en-
vironments with salinities of 5% and 7%,
respectively. High salinity directly impacts
the transfer of ions into and out of the cell

membrane, affecting the osmotic pressure of
the membrane. Only three strains, 1B1, 2A2,
and 3AS5, survive at 7% salinity but have the
lowest maturity [7]. The high halotolerance
of 04 strains of Bacillus spp. may be related
to the low intracellular salt concentrations of
these strains, and they maintain an osmotic
balance between their cytoplasm and the ex-
ternal environment by accumulating high
concentrations of various osmotic solutes.
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Fig. 2. The growth of B1, B2,B3, B4 on mediums with different concentrations of NaCl salts

In addition, halophilic bacteria such as
Halomonas and Halobacterium synthesize
ectoine and L-glutamate to survive salini-
ty-stressed conditions. Some halophilic bac-
teria include Bacillus, Pseudomonas, Aero-
monas and Zymomonas use polyol compounds
such as sorbitol, arabitol, glycerol, and manni-
tol for osmotic adaptation under salt deficien-
cy conditions. In 2020, Guizhong Zhou, Xi-
tong Wang also suppose permeability through
the relative membrane of the strain Bacillus
cereus remains stable under conditions of
high salt stress condition due to glycine and
proline play essential roles in maintaining cel-
lular permeability. This strain’s protein and
soluble sugar content was increased at higher
salt concentrations [3].

Determination of protease pathogenesis
of selected bacterial strains

The results of the study showed that all four
strains of isolated Bacillus spp. can all produce
extracellular proteases expressed in casein hy-
drolyzed ring diameters (1%) on agar dishes.
In particular, strain B3 has the highest protease
enzyme capacity, with a resolution ring diam-
eter of 18.3 = 0.577 mm, while the lowest is
strain B1, with only 13.3 &+ 1.155 mm (Table 2).
This result is also similar to Nguyen Thi Kim
Co et al. (2019) research [8]. According to the
author, strains B6, B8, B9, and B14 give the
highest protease enzyme generation with a

resolution ring diameter of 14.33, respectively,
18,33, 16.67, and 18.67 mm.
Table 2

Protease activity of 4 isolated
strains of Bacillus spp.

Strains Hydrolysis ring diameter (mm)
Bl 12.7 £1,000¢
B2 16,3 +£0,577%
B3 18,3 +0,577*
B4 13,3 +1,155¢

~Note: Different letters on the same column
indicating a difference have a statistical significance
level of the sample mean with p < 0.05.

Our results are 4 mm lower than those of
G. Pant et al. (2015) [9]. The Bacillus subti-
lis strain in G. Pant’s study once recorded a
protein hydrolysate ring diameter of 22 mm.
While Laili N. and Antonius S. [10] conducted
proteolytic ring measurements in Bacillus sp.
isolated strains in soil, strain conclusions have
had a giant hydrolysis ring of 15 mm.

B3 strain identification results

Since the B3 strain has a 99.05% homolo-
gous 16S rRNA gene region sequence with
Bacillus velezensis YA215, it can be conclud-
ed that the bacterial strain isolated from sea-
food processing plant wastewater is a Bacillus
velezensis species (Figure 3).
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Description
v

D Bacillus velezensis strain YA215 chromosome, complete genome

I

E] Bacillus velezensis strain YC_89 chromosome, complete genom

[:] Bacillus velezensis strain ID-A02 chromosome, complete genome

(] Bacillus velezensis strain ID-AQ4 chromosome, complete genome

[:] Bacillus velezensis strain ID-A03 chromosome, complete genome

[j Bacillus velezensis strain ID-A01 chromosome, complete genome

Scientific ~ Max Total Query E Per.
Acc. Len
Name Score Score Cover value Ident =
v v v h A v N &

Bacillus vel... 1319 11826 100% 0.0 99.05% 3976514 CP1214651

Accession

Bacillus vel... 1319 11800 100% 0.0 99.05% 3953810 CP092499.1

Bacillus vel... 1319 11815 100% 0.0 99.05% 4006080 CP066501.1

Bacillus vel... 1319 11837 100% 0.0 99.05% 4251504 CP066379.1

Bacillus vel... 1319 11799 100% 00 99.05% 4293099 CP0863781

Bacillus vel... 1319 11821 100% 00 99.05% 3938841 CP066377.1

Fig. 3. B3 bacterial homologous sequence search results
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Fig. 4. Effect of pH concentration on strain’s ability to produce protease enzymes of Bacillus velezensis B3

Identify some factors affecting the protease
activity of Bacillus velezensis B3 strains

Effect of pH concentration
on protease generation capacity
of Bacillus velezensis B3 strain

The result showed that the Bacillus velezen-
sis B3 strain can grow and develop in both acid-
ic and basic environments. Protease activity var-
ies with the pH values surveyed. When the pH
of the medium increases from 5 to 6.5, the pro-
tease activity tends to increase gradually, with
relative activity increasing by 206.27 U/mL to
241.25 U/mL. The highest activity achieved at
pH 7 was 264.39 U/mL (Figure 4).

Protease enzyme activity decreases signifi-
cantly at pH ranges higher than the optimum
pH. The activity is only 190.69 U/mL at pH
8. This result is similar to the survey of Tran
Hong Thi et al. 2012, all ten strains of Bacil-
lus give the best enzyme activity at pH 7. The
most potent protease activity at this value is
M5 (0.87 U/mL), and the weakest is M1 strain

(0.68 U/mL) [11]. Prihanto et al. also consis-
tent with above results, the Bacillis subtisllis
UBTY7 strain gives peak activity at pH 7.0 [12].

Meanwhile, Bacillus subtilis Bs04 strains
have the highest enzyme activity recorded at pH
7.5 at 0.434 U/mL—proteases from B. flexus APC-
MST strains and Bacillus sp. APCMST-RS7 also
exhibits the most vigorous activity at pH 8 and
50°C. Protease yields vary considerably with pH,
which may be due to other components of the
environment and their combined influence on
the metabolism of bacterial species [13].

Effect of nitrogen source
on the extracellular protease production
capacity of B. velezensis B3

In the investigated nitrogen sources, organ-
ic nitrogen sources were better than inorganic
sources at stimulating protease generation by B.
velezensis B3 strains. Casein caused the high-
est increase in protease activity (437.1 U/mL),
higher than the control sample of 181.09 U/ml
(Figure 5).

EUROPEAN JOURNAL OF NATURAL HISTORY Ne3, 2024




Biological sciences

500
450
400
350
300
250
200

Protease activity (U/mL)

150
100
50

Casein Tryptone LB

Nitrogen sources

KNO3 NH4NO3 NH4CI

Fig. 5. Effect of the addition of nitrogen sources on protease activity in Bacillus velezensis B3 strain culture

Many researchers have reported that or-
ganic nitrogen sources are better suited to Ba-
cillus spp. for protease enzyme growth and
production than inorganic sources. It has been
reported that peptone, casein, skim milk, yeast
extract facilitate maximum protease produc-
tion by Bacillus spp [14]. In study of Pant G
et al., the presence of galactose and peptone in
the medium enhanced enzyme production by
0.5% when compared with other carbon and
nitrogen sources [9].

Adding Tryptone to LB medium to replace
0.5% yeast extract also contributed to an in-
crease in protease activity (392.4 U/mL). How-
ever, the protease activity was not higher than
that of the casein ( 437.1 U/mL) supplement
formulation but still higher than that of the
control sample, 136.39 U/mL.The salts KNO,,
NH,CI, and NH,NO, did not show the ability
to increase protease activity, which reduced
protease activity; the content was 40.94 U/mL,
120.72 U/mL, and 169.78 U/mL compared to
the control (LB medium).

Thus, casein is the best source of nitrogen
for Bacillus velezensis B3 bacteria strains to
biosynthesize protease enzymes.

Conclusions

From wastewater samples taken from Da
Nang Seafood Joint Stock Company — Seaf-
ish Corp, four strains of bacteria of the Bacil-
lus genus, symbols B1-B4, have been isolated.
The research conducted surveys on salt toler-

ance and the ability to produce extracellular
protease enzymes, and the B3 strain with the
highest activity was selected. The results of
identification of the B3 strain by sequencing
the 16S rRNA gene showed that the B3 strain
belongs to the species Bacillus velezensis. The
research determined that pH 7 media and the
addition of a nitrogen source, casein, gave the
highest protease enzyme activity with enzy-
matic activity of 437.1 U/mL.
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MATEPHAJIBI XVI MEJKJYHAPOIHOMN CTYAEHYECKOH
HAVYHOH KOH®EPEHIIUHU « CTYJEHYECKHUH HAVYHBIT ®OPYM 2024y
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ABCHECC IOYKHN KAK OCJIOKHEHUME ITUEJTOHE®PUTA
HA IPUMEPE KIIMHUYECKOTI'O CJIYYASA

Anocona C.P., Tpopumosa C.C., Anydppuena E.U., MakeeBa A.B.

@I'EOY BO «Boponesicckuii 20cy0apcmeeHHblil MeOUYUHCKUL YHUgepcumen
umenu H.H. Bypoenko», Boponeoic, e-mail: sofaanosova241@gmal.com

Topaxxenue novex B BuJe abclecca SBISIETCS PEAKOM MaToJIOrHel B pakTuke Bpaya. Tak Kak NposiBICHUE JIaH-
HOTO 3a00JIEBaHKS IO CUMIITOMATHKE CXOXKE C MHOKECTBOM JIPYTMX IaToJIOTHid. B yacTHOCTH, TaKUM CHMIITOMOM SIB-
JIseTCs TOBBIIIeHNe TemmnepaTypsl. CyIecTByeT HECKOIBKO MyTei TonagaHis MEKPOOHOH (IIopsI, KOTOpast ABIACTCS
[JIABHBIM 3THOJIOTHYECKNM (HaKTOPOM 3a00JIeBaHus, B MOJOCTh Mouku. Llenb. Onncanue KIMHMYECKOTO CIydas oc-
JIOXKHEHHs MH(EKINN MOYEBBIBOIAIINX ITyTel — abciiecca moukn. Marepuaisl 1 Metozisl. B kadecTe Marepuana mc-
CIICIOBaHHS U3yJalach HCTOPHs OONE3HH CTAlIMOHAPHOTO OOIbHOTO. Pesynbrars! 1 ux obcyxaenue. Myxunna 54 et
MOCTYINII B yPOJIOTHUYECKOE OT/ACICHHE C jKaao0amu Ha: 60JIb B MPaBOil MOSICHUYHON 00aCTH, YMEPEHHYIO c1aboCTh,
rioBeIIIeHe Temmeparypsl 10 38,5°C. Tlo pesynbraTam 1abOpaTOPHBIX HCCIEI0BAaHMI OBIIO BBIABICHO YBEITHYCHHE
neiixonuroB, COD, a Tarke yBenmduBaiucs ypoBeHb C-peakruBHoro Oenxa. IIpu mpoBexennu Y3U uccrnemoBanus
MOYEK BU3yaJIN3UPOBATIOCH JKMAKOCTHOE 00pa30BaHHE IPaBOi MOYKK. MeaUIMHCKas TOMOIIb OKa3bIBaIach B BUJIC
KOHCEPBaTUBHOTO JICYEHHS U XHPYPTHYECKOrO BMEIIATEIbCTRA, B BHJIE ITyHKTUPOBAHMS TIPaBoi modku 1oy Y31 koH-
TposeM I u3BIedeHus kuakocTy. Ha ¢oHe mpoBenéHHOro IpeHHpOBaHMS U KOMILICKCHOH JICKapCTBCHHOH Tepa-
[TMH COCTOSHHE MALleHTa YTy4IIiock. BeiBoz. B cBs3u ¢ TeM, 4TO OCIOKHEHUs MHETOHE)PHUTA PEKO BCTPEHAIOTCS
B IPAaKTHKE Bpaya yposiora, To pa3dop KIMHHYECKHX CITydaeB JJEMOHCTPHPYET BaXKHOCTh HH()OPMHUPOBAHHOCTH O JIaH-
HOI{ TATOJIOTHY, KaK JUIS OIBITHBIX, TAaK U JUIS HAYMHAIOMINX MPAKTUKYIOIHX CIIEIHATICTOB.

KuioueBrble ciioBa: aGeuecc MO4YKH, OCJI0’KHEHHE, YPECKOKHOE IPEeHUPOBaHUE, BOCHIAJICHHE, l/lHq)eKlIHﬂ

KIDNEY ABSCESS AS A COMPLICATION OF PYELONEPHRITIS
BY THE EXAMPLE OF A CLINICAL CASE

Anosova S.R., Trofimova S.S., Anufrieva E.I., Makeeva A.V.

Voronezh N.N. Burdenko State Medical University, Voronezh,
e-mail: sofaanosova241@gmal.com

Kidney damage in the form of an abscess is a rare pathology in the practice of a doctor. Since the manifestation
of this disease is symptomatically similar to many other pathologies. In particular, such a symptom is an increase
in temperature. There are several ways for microbial flora, which is the main etiological factor of the disease, to
enter the kidney cavity. Goal. Description of a clinical case of a complication of a urinary tract infection — a kidney
abscess. Materials and methods. The medical history of an inpatient patient was studied as the research material. The
results and their discussion. A 54-year-old man was admitted to the urological department with complaints of: pain
in the right lumbar region, moderate weakness, fever up to 38.5 C. According to the results of laboratory studies,
an increase in leukocytes, ESR was detected, and the level of C-reactive protein increased. During the ultrasound
examination of the kidneys, the liquid formation of the right kidney was visualized. Medical care was provided in
the form of conservative treatment and surgical intervention, in the form of puncturing of the right kidney under
ultrasound control to extract fluid. Against the background of drainage and complex drug therapy, the patient’s
condition improved. Conclusion. Due to the fact that complications of pyelonephritis are rarely found in the practice
of a urologist, the analysis of clinical cases demonstrates the importance of awareness of this pathology for both
experienced and novice practitioners.

Keywords: kidney abscess, complication, percutaneous drainage, inflammation, infection

[loyeunsle aOcuecchl MPEACTABIAIOT CO-
00l peaxoe OCIOKHEHHE OCTPOro THOHHOIO
muenoHedpura [1]. OHM MOTYT BO3HHKATH
KakK CJIeICTBHE T'HOMHOIO pacIlIaBiICHUs TKa-
HU B pe3yibrare BOCHAJIHUTEIHLHOTO IPO-
necca, OObEAMHEHHS TPYINNbl THOMHUYKOB
IIpU arocTeMaTto3HoM mnuenonedpure. ['Hou-
HBIA NHETOHEPPUT — 3TO0 MHGEKIH BEPXHHUX
MOYEBBIBOAALINX IyTeH, B YACTHOCTH IIOYEU-
HOU MapeHXUMBI 1 JIOXaHKH [2]. BompmmHCcTBO

MHQEKIUH NOYeYHON MapeHXUMBbl BOSHUKAIOT
BTOPUYHO 110 OTHOLICHHUIO K MPOHUKHOBEHHIO
OaxTepuil "epe3 ypeTpy W MOYEBOW ITy3BIPb.
VY My)X4uH NIPOCTATUT U THHEPTPOGUS Mpea-
CTaTeJIbHON JKeJe3bl, BBI3BIBAIOLINE OOCTPYK-
[UIO ypeTpBl, MPEapacroyiaraloT K Oakrepu-
ypun. ['emMaroreHHbId OCTpBIM NUeNOHEPPUT
BO3HMKAET y IALUEHTOB C XPOHHUUYECKUMHU
3a00MeBaHUSIMH, OCTAO0NEHHBIX U Y TeX, KTO
[OJTy4aeT HUMMYHOCYIIPECCUBHYIO TEpaIuio
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[2]. Ecnu uH(pekuus BhI3BaHA TUMHYHBIM I1a-
TOT€HOM Y MMMYHOKOMIICTEHTHOTO MalHeHTa
C HOpMAJBbHON aHATOMHEW MOYEBBIBOJISIINX
myTel ¥ (PyHKIFEH TOoYeK, TO OCTPBIN IMHeJo-
He(PUT cUUTAETCS HEOCTOKHEHHBIM.

HenpaBunpHbll AMarHo3 MOXET IpUBE-
CTH K Pa3iH4YHBIM OCIJIOKHEHUSM, BKIFOYAs
abcuecchbl movyek. Yacto mauuMeHThl MpeabsiB-
JISIOT KaJIOObI TUITMYHBIC JIJIS THEIOHEPPHUTa,
a oOHapy>KeHHe THOWHOTO pacIuIaBICHHUS TPO-
HACXOMIUT TIPH BU3yaIN3aHH. AOCIIECCHI MOTYT
pacronararbcsi Kak B MO3TOBOM (KOPTHKOME-
IOyJUIApHBIA abcrecc), Tak U B KOPKOBOM CIIO€
MoYKH (KapOyHKYJ, KOPTUKAIbHBIA T'HOWHUK)
[3]. YacToTa mMOsIBIICHHSI TIOYCUHBIX a0CIIeCCOB
cocrasisieT okoio 0,2% oT Bcex BHYTpHOpIO-
IIMHHBIX THOWHO-AECTPYKTHBHBIX HOBOOO-
pazoBanmii. JletampHOCTh coctaBmsieT 12%,
HO TIPH HECBOEBPEMEHHOW JMAarHOCTHUKE OHa
Bolie [4]. BonbIIMHCTBO CllydaeB BO3HUKACT
y TMAaIUEeHTOB C TpeApacnoiararinmMa Gak-
TOpaMH, TAKIMH KaKk UMMYHOCYTIpeccus. AO-
CIIECC MOXKET TIPOSIBUTHCS B BHJIE OCTPOTO He-
OTJIOXKHOTO COCTOSIHUSI T CKPBITO MPOTEKATh
B BHJIE XpPOHHYECKOrO 3abosieBanus. Jlnarnos
HE CTOJIb OYEBUJCH, UTO SIBIACTCS CEPhEIHOM
po0JIeMoll B TMAarHOCTHKE, TaK Kak alcrecc
MOYKET UMUTHPOBATH OITYXOJIb TOYKH, TOITOMY
TpeOyeT BBICOKOW KITMHIYECKOHN TO03PUTEIh-
HOCTH, W €ro JICYCHHE 3aKIoyaceTcsi B MpH-
MEHEHHWU TapeHTepalbHBIX aHTHOMOTHKOB
1 IPOTHBOTPUOKOBBIX MIPENApaToB, CBSI3aHHBIX
WJIM HE CBSI3aHHBIX C XUPYPTrUYECKUMH BMeEIIIa-
TENbCTBAMH, TAKMMH Kak He(pPOCTOMHUS U He-
dhpoaxromus [5].

OCHOBHBIM ATHOJIOTHYECKUM  (PaKTOpOM
SIBIISIETCSL  Pa3MHOKEHUE  YCIIOBHO-IIATOTECH-
HBIX MUKpoOpranu3MoB, Takux kak E. Colli, S.
Aureus, Klebsiella, 6akrepwuii cemeiicTB Acine-
tobacter, Proteus. CymiecTByeT HECKOIBKO Y-
TeH IMoTalaHus MaTOTeHHBIX aTeHTOB B BEPXHUE
OT/ICJIBI MOUEBBIBO/ISIINX OPTaHOB: YPUHOTCH-
HBIM (4epe3 MOYETOYHUKH U3 HUKHUX OTJICNIOB
MOYCBBIBOASALICH CHCTEMBI), T€MaTOI€HHBIM
(depe3 KpoBb U3 APYTHUX 04aroB WH(MEKIINN),
TuM(OTEHHBIM (pacipocTpaHeHUue WHDEKITHH
1Mo TUM(aTHICCKUM TIPOTOKAaM), KOHTAKTHBIM
(mepemeriieHre BO30YIUTENS U3 TPIIISKAIINX
K OpraHy BOCHaJIeHHBIX TKaHel) [5].

[locne nonananus B MOYEYHYIO TKaHb MH-
KpOOPTaHU3MbI BBI3BIBAIOT Pa3BUTHE THOWHO-
BOCTIAIUTENBHBIX PEAKINA B TTApEHXUME T104-
KH, HO 0COOCHHOCTBIO MTEPEUHCICHHBIX ypOIIa-
TOTEHOB SIBJISIETCSI UX CHOCOOHOCTH pa3iararhb
TKAaHEBYIO TIIIOKO3Y M JIaKTaT ¢ 00pa3oBaHueM
YIJIEKHCIIOTO ra3a u Bojopona. O0pasyromimii-
¢ Ta3 MHQWIBTPUPYET WHTEPCTUIHAIBHYIO
TKaHb TIOYKH, 3aTE€M MOXET IPOPBIBATHCS
yepe3 MOYeYHBIH CHHYC M PacTIpOCTPAHSATHCS
Ha OKoJionoueunyto kietuatky [4]. C pacmpo-
CTpaHeHHEM HMH(EKINU BO3HUKAET BOCIAIHU-

TEJILHBIA O4Yar, BHYTPU KOTOPOro oOpasyercs
THOMHOE pacrjaBicHHE TKAHCH WM WX He-
Kpo3. BocnanurtensHas peakius XapakTepusy-
©TCsI TIOBBIIIIEHUEM BBIPAOOTKH HEHTPOPIIIOB,
Makpo(aros, pa3IUIHBIX QaroruToB. Bo3meii-
CTBHUC UMMYHHBIX KJICTOK Ha TAaTOJIOTUYECKUI
o4ar CONpoOBOXKAaeTCsl OOMIMPHON HEKPOTH3a-
nueil TkaHed u 00pa3oBaHUEM THOsI, YTO YBe-
JMYUBACT PHUCK TPOHUKHOBEHUS MATOTCHOB
B KpoBb (ypocercuc). [y uzonmsamuu odara
BOCIIAJICHUSI OT 370POBBIX TKAaHEH 3aIrycka-
IOTCSl 3alllUTHBIE MEXaHW3Mbl, U oOpa3yeTcs
Karncylia 3a cueT omiokeHus (ubOpuna [6].
B ciy4ae oTCyTCTBUS MPaBHIBLHOTO M CBOCB-
PEMEHHOTO JICUCHHUSI THOWHBIN ouar paspyiia-
€T OKpy’Kalolue TKaHu. B pesynbrare ncxona,
aldcrecc MOKET 3aMelIaThCsl IPaHyIISIIMOHHON
U COCMHHUTENILHON TKaHSMH, (HOPMHUPOBATH-
CS KUCTBl WJIM TPOUCXOAUT TNeTpHUKAIHS
MIPH OTJIIOKEHUU COJICH U3BECTH.

Pa3zHooOpasue kiaccu(puKaIuii moueqHoro
abcriecca mpejcTaBiIeHbl Ha puc. 1.

B cBsi3u ¢ 9THM, SIBJISETCSI aKTyalbHBIM
pa3bop KIMHUYECKUX CydaeB a0ciecca mod-
KH, TOKAa3bIBACT BAXKHOCTh OCBEOMJICHHOCTH
O JIaHHOM TaTOJIOTUM U TO3BOJISIET CBOEBpE-
MEHHO TIPOBECTH KOMIUIEKCHOE 00CIIeIOBaHUE
U JICUCHHUE.

Lenp uccnenoBaHusi — OMMCAHUE KIIMHH-
YECKOI0 Cliydasi OCJIOKHEHHSI MH(EKIIUU MO-
YEeBBIBOJSIIMX MyTei — abcIiecca MmoukH.

MartepuaJjibl  METOAbI UCCIETOBAHMS

Marepuanom ajs U3y4eHus SIBUJIACch UCTO-
pust OOJNIE3HU CTAMOHAPHOTO OOJBHOIO Ypo-
JIOTUYECKOTO OT/IEJICHHSI C OCHOBHBIM JHArHO-
30M — a0cIIecc MMpaBoi MOYKH.

Pesyabrarsl HcciiefoBaHus
H UX 00Cy:K/IeHue

13.03.23 B ypoOJOTHYECKOE OTIEICHUE TO-
CIHUTAJIM3UPOBAH MYKUKHA 54 JIeT ¢ xanobamu
Ha TOBBIIIEHNE Temmneparypsl Tena a0 38,5°C,
Oosib B mpaBoii noscHUUHOU obnactu. Cunra-
et cebs 6ompHBIM ¢ 02.03.2023, xorma yxyn-
NIMJIOCh CAMOYYBCTBHE TMOCIIE TIEPEHECEHHOTO
octporo nueiroHedpura. M3 anamnesis vitae:
AJJIEproJIOTHYECKU aHaMHe3 HE OTATOILEH;
XpOHUYECKHE 3a00JNeBaHMs: THIIEPTOHUYC-
ckasi OOJIe3Hb, XPOHHYECKAasl CeplcdyHas He-
JlocTaTouHOCTh. Bupychsle remarutel, BIY,
reMoTpanc(y3un — OTpHIlacT.

IIpn ocmotpe mammenra: poct 171 cm.,
Mmacca Tena 70 kr, oOlee COCTOSHUE YIOB-
JIETBOPUTEIBHOE, CO3HAHUE MO IuKaie [Iasro
15 6ansoB, KO>KHBIE TOKPOBBI PO30BOTO 1IBETA,
0e3 BbeICHITaHMA. OTEKM HE OMPEICISIIOTCS.
Jlumarrdeckre y3i1bl IpU NAIbNAINN HE YBe-
JIUYeHbl, 0e300s1e3HeHHbl. MeHUHTeanbHbIe
CHUMIITOMBI He omnpezaessitorcs. Yactora cep-
JIeUHBIX cokpaiueHuil 80 yiapoB B MUHYTY.
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AprepuansHoe nasnenue 133/80 mm. pT. CT.
[lepkyTopHO TpaHHIBI cepilla HE U3MEHCHBI.
IIpu ayckynbTalnuu TOHBI CEp/lla PUTMUYHBIE,
SICHBIC, MATOJIOTHYECKUE IYMBI HE BBICIYIIIH-
BaroTCcsl. Yacrora AbIXaTEabHBIX JBHKEHUH
16 B MunyTy. Hacelmienre KpoBu KHUCIOPOIOM
(caryparmsi): 98%. IIpu aycKynbTanuu JerKux:
JIBIXaHUE BE3UKYIISIPHOE, XPHUIIOB HET.

[Manpnanus OpraHoB OPIOIIHOW TMOJNOCTH
0e300JIe3HEHHAA, TEYCHb IO Kparo pedepHOM
JIYTH, celie3eHKa He manbiupyercs. CHMITOM
MOKOJIaYuBaHUsA C IIpaBa HOJ'IO)KI/ITCJH)HLII‘/’I,
cieBa — OTpULaTenbHbId. HapyxkHble 0I0BbIE
OpraHbl Pa3BUTHI MIPABUILHO, B COOTBETCTBUH
C MOJIOM W Bo3pacToM. HapykHoe oTBepcTHe
YPETPBI PACTIONOKEHO B THITMYHOM MECTE, BbI-
JleIeHuid U3 ypetpbl HeT. [0jl0BKa IMOJI0BOTO
YJieHa CBOOOJHO OOHa)KAeTCsl; OIEHKA Xapak-
Tepa MOYCHCITYCKaHHUS: CaMOCTOATENLHOE CBO-
0onHOe, HE 3aTpyAHEHO, IPOU3BOIILHOE, 06e300-
Je3HeHHOe. Mova cBemasi; nuype3 2 JI/CyTKH.
[lpr manbreBOM PEKTATbHOM HCCIICTOBAHUT
npejicTaresbHas JKene3a He YBeNndeHa, riaj-
Kasl, TUIOTHO-3JIJaCTUYHAsl, KOHTYpPHI POBHBIE,
MexJoeBasi 0opo3aka BbIpaxkeHa, Oe300me3-
HEHHasi, pa3MePOM IIPUMEPHO 3X3cM.

Bbuti  mpoBeneHBl  Ta00pAaTOPHBIE METO-
JIbl HCclienoBaHus. B oOmeM aHammse Kpo-
Bu: Jedikorro3  (20.2x10%m), muMdormTos
(5.2x10°/7), monormTo3 (2.6x10°%1), Tpanyo-
1uto3 (12.4x10°%/m), sapurpormtos (5,82 x10'%/1),
TpombormTo3 (924x10°1), nossienne COD
(60MM/T).

PesynbTarsl 001Iero aHaM3a MOYH: IPOTEe-
unypwst (0,7 1/11), nekornTo3 (5 BIIoie 3peHus ),
HE3HAYUTEIBHOE KOJMYECTBO IUIOCKOTO OIIU-
tenusi. Conepxanue ypoBHs C-peakTUBHOTO
OeJKa B CBIBOPOTOUHON KpoBH 160 Mr/m.

[Ipu yneTpa3ByKOBOM HCCIICIOBAHUU TO-
gek OBUIO BBISBIICHO: HEMpPaBWJIbHAS (opMa
MpaBoOi MOYKH, B CPEHEN TPETU CIIpaBa BU3Y-
aNM3MpyeTcsl KUJIKOCTHOE oOpa3oBaHHE pas-
Mepamu 17 x 15 MM ¢ TOJICTON HEPaBHOMEPHO
AXOT'CHHOM KarlCyJIOH, C MEeperopojkaMu BHY-
TPHU U aHA’XOTCHHOU B3Bechlo. Yarieuku pac-
ITUPEHBI, JIOXaHKa He pacmupena (puc. 2).

[Ipu npoBeeHUH BCeX HEOOXOJUMBIX BH-
JIOB MICCJIEJIOBAHMS OBLIT TIOCTABICH OCHOBHOM
JMarHo3: adcIecc npaBoi MOYKH.

Beuto mpoBezeHo cuenymomee JieUCHHE:
KOHCEpBaTuBHOE (ObUIM Ha3HA4YEeHBI aHTHOMO-
TUKU M HECTEPOUJIHBIC TPOTHBOBOCAIHUTEIh-
HBIC CpEACTBA W TIpernaparsl Uil Mpoduiiak-
tuku HIIBC — ractponarun), Xupyprudeckoe
(myHkms abcuecca MpaBoid MOYKH).

[TyHKIMS IPOBOAMIACH B YCIOBHUSAX MECT-
HOTO 00€300JMBaHUsI MO 3aJHEH MOMBIIIICY-
HOM JWHWUU HWXKe pedepHON Iyru Ccrpasa,
IPU TIOMOIIX YJIBTPA3BYKOBOTO HABEICHUS
(puc. 3A). Beur mpoBeneH HedpocToMuue-
CKUl JpeHax aOcuecca mouku. B pesynbrare

ObUI0 m3BIeYeHO 150 M JKeNTOBaTO-CEPOro
ruos (puc. 3B).

SAMSUNG 4
HSTOA

Puc. 2. Y3U-kapmuna odbpazosanus
npasoti NoYKu

Puc. 3. A — esedenue nyHkyuonHoOU ueivl
6 abcyecc npasoil NOYKL.

b — Konuuecmeo sxccyoama nonyueHnozo
6 pe3ybmame nyHKYUU

Ilocne npoBenEHHBIX MaHUMYJALMN CO-
CTOSIHME MNalMEHTa YIy4dllWJoch. beumm mpo-
BEJICHBI ITIOBTOPHBIEC J1a00paTOpHBIE U HHCTPY-
MEHTaJIbHble aHayu3bl. [Ipu cpaBHEHUM C MHO-
Ka3aTesasiMd BO BPEMS MOCTYIIEHUS B ypOJIO-
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THYECKOE OT/CTICHUE OTMEYACTCsl TCHICHLUS
K UX CHI)KCHHIO. YPOBEHB JICHKOLIMUTOB, JIUM-
(houMTOB, MOHOLIUTOB, TPAHYJIOLUTOB 1 TPOM-
OoruToB mpunum B HOopMy. CHU3MICS ypo-
BeHb C-peakruBHOro oenka (46 mr/m) u COD
(14 mm/4). ns ganpHEWNIero KOHTPOJS CO-
CTOSIHMSI TAllMeHTa ObUIO Ha3HA4YeHO YIBTpa-
3ByKOBOE HCCIICIOBAaHUE TIOYKH OOJBHOTO,
B pe3yibrare KOTOpOro Obula yCTaHOBJIEHA
MOJIOKUTENbHAS IMHAMUKA: OTCYTCTBHUE MKH/I-
KOCTHOTO 0Opa3oBaHUs, HOpMalbHas ¢opMma
MOYKMW M TOJIIMHA KaIlCyJIbl, 4Yall€4YHO-JI0Xa-
HOYHas CUCTeMa He paciiupeHa (puc. 4).

Puc. 4. Y3U-kapmuna npasoii nouxu
nocne nyHKyuu

3akjoueHue

Taxum oOpa3oM BbIOpaHHasl TaKTHKA Jie-
YeHUs [UIS TaHHOTO KIMHUYECKOTO CITydas siB-

nsiercst Hanbonee ddexruBHast. [IporHos mno-
Cclie KOMILIEKCHOTO JICYCHUsI OJIaronpusiTHBIN,
0 YeM CBHETEIBCTBYET CKOPasi HOpMasIU3anus
COCTOSIHUA 3[I0pOBbs NMauueHTa. JanpHenmmii
KOHTPOJIb JOJDKEH OCYIIECTBIATHCS IIPH ITOMO-
i Y3U quardoCcTuku.

Knununucram cnemyer Oonee HacTopo-
JKEHHO OTHOCHUTBHCS K COCTOSIHHIO IAalMCHTOB
U TIpeJroarath BO3MOKHOE HaJaH4yHe adciec-
ca TIOYKH, TaKe TIPH OTCYTCTBUU KIMHUYECKHX
HoKa3arenei, 4To MOMOXKET CBOEBPEMEHHO
oTpCarupoBatb Ha H3MCHCHHUA COCTOAHUA
0O0JILHOTO M U30€XKAaTh TSHKENbIX MOCIIEACTBUH
JUISL OpraHu3Ma.
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APTEPUAJIBHASA 'NIIEPTEH3UA
KAK BA’KHOE 3BEHO ITATOI'EHE3A B ®OPMHWPOBAHUN
XPOHUYECKOU CEPAEYHOU HEJOCTATOYHOCTH

12CuBaxoBa JI.B., 'HeuaeB M.A., 'CuneannuxoBa T.C., 'Kocapesa I1.B.
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Cpenyt BOSMOXKHBIX IIPHYUH XPOHHYECKOH CEpACYHON HEJOCTAaTOYHOCTH BAXKHOE 3HAUYCHUE HMPHHAIICIKUT
apTepHaNbHON THIIEPTEH3MH, MPUBOAAIICH K Ieperpy3Kke MHOKapIa He TOIbKO JAaBICHHEM, HO H oO0bemoM. Cien-
CTBHEM 3TOTO SIBJISIOTCS MPOTPECCUPYIONIAsi THOENb KapAHOMUOLUTOB, CHIXKEHHE COKPATHTEIBHOI CIIOCOOHOCTH
MHOKap/ia ¥ CHIDKCHHE CepledHoro BeIOpoca. ['uonepdysus TkaHeil conpoBokIaeTcs TUIepakTHBALeil CHMIIaTo-
a/IpeHANIOBOIl H PeHUH-aHTHOTeH3HH-aIbI0CTEPOHOBOH CHCTEM. DTO IPUBOAUT K HepudepruIeckoil BA30OKOHCTPUK-
LUK, AUCQYHKIMU SHAOTEINHS, YBEINUCHUIO 00beMa LUPKYINPYIOMEH KPOBH U PEMOICIMPOBAHUIO COCYIUCTOMH
CTEHKH M MHOKapJa JIeBOTo jkelynouka. Ha ¢oHe yBeanueHNs MOCTHArpy3KH Ha JICBBIH JKEIyIOYeK HPH TPYRAHO
KOHTPOJIMPYEMON apTepHanbHOIl THIEPTCH3UN Pa3BHBACTCS KOMIICHCATOPHAS TUMEepTPOduUs MHOKapaa, KOTOpas
SBIISICTCS. OJHUM U3 BeJyIIMX (DAKTOPOB, CHOCOOCTBYIOIIMX IMOBBIIICHUIO MOTPEOHOCTH MHOKAp/a B KHCIOPOJE
" (OPMHUPOBAHUIO XPOHUUECKOH CepAeuHON HeJOCTATOYHOCTH IPH apTepHAIbHON I'MIEPTeH3HH. Mexay rumep-
TPOGHUPOBAHHBIM JIEBBIM KEJIYI0YKOM U NepPy3UOHHON CIIOCOOHOCTHIO KOPOHAPHBIX apTepuil (POpMHUpYETCsi HECO-
OTBETCTBHE, YTO HPUBOJNT K CHIKCHHMIO T1epdy3ui MHOKap/Ia, a CIIe/J0BaTeIbHO, CHIKEHHIO CEP/ICYHOT0 BBIOpOCa.
JIucyHKIUST SHIOTEINHS CIIOCOOCTBYET NPOrPECCHPOBAHUIO ATEPOCKICPO3a, YTO MOJKET CTaTh IPUYNHON HHOAp-
kra. HapynreHne MEKPOLMPKYISILIME 1 KaK CJIEICTBUE TKAHEBAsi THIIOKCHS MOTYT OBITh HHAYKTOPAMH CHHTE3a IPO-
BOCTIAJIMTENIBHBIX IUTOKUHOB; PA3BUBACTCS PEAKIUN CHCTEMHOIO BOCTIAINTENbHOrO oTBeTa. Heapdekrnprbie Me-
XaHHM3MBbI KOMIICHCALlH B UTOTe IPHBOAT K (POPMHPOBAHUIO XPOHHIECKON CEpIIeTHOI HEI0CTaTOYHOCTH.

KiioueBble ciioBa: apTepuaibHasi THNePTeH3Hs], THIePTPOHs MHOKAPAA, XPOHHYECKAsI cepAeyHAasi HeI0CTATOYHOCTh

ARTERIAL HYPERTENSION AS AN IMPORTANT LINK
IN PATHOGENESIS IN THE FORMATION
OF CHRONIC HEART FAILURE

12Sjvakova L.V., 'Nechaev M.A., 'Sidelnikova T.S., 'Kosareva P.V.

'Perm State Medical University named after Academician E.A. Wagner, Perm,
e-mail: sivakova.lv@yandex.ru
2Perm State University, Perm

Among the possible causes of chronic heart failure, arterial hypertension is important, leading to overload of
the myocardium not only with pressure, but also with volume. The consequence of this is the progressive death of
cardiomyocytes, a decrease in myocardial contractility and a decrease in cardiac output. Tissue hypoperfusion is
accompanied by hyperactivation of the sympathoadrenal and renin-angiotensin-aldosterone systems. This leads to
peripheral vasoconstriction, endothelial dysfunction, increased circulating blood volume, and remodeling of the vascular
wall and left ventricular myocardium. Against the background of an increase in afterload on the left ventricle with difficult-
to-control arterial hypertension, compensatory myocardial hypertrophy develops, which is one of the leading factors
contributing to an increase in myocardial oxygen demand and the formation of chronic heart failure in arterial hypertension.
A discrepancy is formed between the hypertrophied left ventricle and the perfusion capacity of the coronary arteries, which
leads to a decrease in myocardial perfusion and, consequently, a decrease in cardiac output. Endothelial dysfunction
contributes to the progression of atherosclerosis, which can cause a heart attack. Impaired microcirculation and, as a
consequence, tissue hypoxia can be inducers of the synthesis of proinflammatory cytokines; a systemic inflammatory
response develops. Ineffective compensation mechanisms ultimately lead to the formation of chronic heart failure.

Keywords: arterial hypertension, myocardial hypertrophy, chronic heart failure

B mnacrosmee Bpems 3a0oneBaHUsS cep-
JIEYHO-COCYTUCTON CHCTEMBI 3aHUMAIOT OIHO
U3 BEAYIIMX MECT Cpeau NPUYHMH 3a0oseBae-
MOCTH M cMepTHOCTH HaceneHus [1]. Ocoboe
3HAYCHUE B CTPYKTYpE KapIUOJIOTHUSCKOM IMa-
TOJIOTHH TIPUHAUIKUT XPOHUIECKON ceplied-
Ho#t HemocraTtouHocTH (XCH).

brnaromapst pabote cepmedHO-COCYIUCTOM
CHUCTCMbI OpraHbl W TKaHH OGeCHe‘II/IBaIOTCH
KHCIIOPOZIOM M IHUTATEIbHBIMU BEIECTBAMHU

CO00pa3HO CBOWM METa0OIMYECKHM TOTpeo-
HOCTsSIM. Hapymienne HacOoCHOW —(QYHKITHH
cepla MPUBOAUT K HAPYIICHUIO HAIIOJTHEHHUS
W/WIT OTIOPO’KHEHHUSI Kamep Cepalla, 4To BeleT
K runonepgy3uu opraHoB U TKaHeW. 3adose-
BaHMS CEpAla U COCYIOB, TaKHE KaK HIIEMU-
yeckass OOJIe3Hb cepila, apTepuaibHas Id-
HEPTEH3UsI, MUOKApANTBI, KJIAIIaHHBIC TOPOKH
cepAlla U apuTMHH 3aHUMAIOT BEAYyIee MECTO
B (OPMHUpPOBAHUM XPOHUUYECKOH CEpACYHOM
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HenocTaTouHOCTH. OIHAKO, T0OCTaTOYHO OOJIb-
LIOW MPOLEHT, IPUBOJAIIMNA K Pa3BUTHIO ITOH
MaTOJIOTHH, COCTaBJISIIOT 3a00JieBaHUsl BHY-
TPEHHHUX OPraHoB, IPU KOTOPBIX CEPIEUHO-CO-
CyQHCTasl CUCTEMa IIOBPEKAAETCS HE IEePBUY-
HO. DTO BTOPUYHbIE apTepHaIbHbIC THIIEPTEH-
3HH, CBSI3aHHBIE C HApYIIEHHEM dHIOKPUHHOM,
HEpPBHOM M MOYEBBLIECIUTEILHON CUCTEMBI;
XpOHUYECKasi OONE3Hb MOYEK, CaXxapHbld Ana-
0eT, maroJoryus MUTOBUIHON XKeJe3bl, XPOHU-
gecKast OOCTPYyKTHBHAS 0OJIC3HB JICTKUX.

OnHoil 13 Hambosiee pacHpOCTPaHEHHBIX
npuunH XCH cpenu BbllIenepeynciIeHHbIX SB-
JSeTCsl apTepualibHasl TMIEPTEH3Ms], KoTopas
MIPUBOJUT K HOPAKECHUIO Pa3IMYHBIX OPraHOB-
MHUILIEHEH, B IEPBYIO OUEpENb CEPALA.

Llesnp wucciienoBaHus: paccMOTPETh POJIb
apTepuaIbHON TUIIEPTEH3WH KaK Ba)KHOTO Ta-
TOTEHETHYECKOro (akropa B (OPMUPOBAHUHI
XPOHHUYECKOH CeplIeuHON HE0CTaTOUHOCTH.

MaTepI/Ia.]'l U METOAbI UCCTICAOBAHUA

ABTOpaMu OBLTH TIPOAHATU3UPOBAHBI IaH-
HbIC HAYYHBIX JIUTEPATypHBIX HCTOYHUKOB,
B TOM umcie u3 0a3 maHHbIX Scopus, Web of
Science, PubMed.

Pe3ynbrarhl uceae10BaHus
U MX 00Cy:KIeHue

JlinTenbHas W HEKOHTpoOJUpyemas apre-
pHUanbHas TUMEPTEH3HsI TPUBOAMT K NEPETPy3-
K€ MHOKap/a He TOJbKO JaBJICHHEM, HO U 00b-
€MOM, YTO CIIy’KHT NPUYMHOM Nporpeccupy-
fomeil rudenu KapJIUOMHOIIUTOB, CHIDKEHUS
COKpAaTUTEIbHONH CIIOCOOHOCTH  MHOKap[a,
CHIDKCHHUSI MEHYTHOTO o0bema cepaua. C apy-
roil CTOPOHBI, yMEHBILICHHE YAapHOro 00beMa
CepAla U Kak CIEeICTBHE CEpACYHOrO BBIOpOCca
mpu XCH xoMITeHcaToOpHO IPUBOIUT K aKTHBA-
umu cumnaroanpenanoBoit (CAC) u peHuH-aH-
THOTEeH3MH-aNb0CcTepoHOBOM (PAAC) cucteM.

B oTBeT Ha reHepamu3oBaHHYIO THIIONEp-
¢y3uio Tkanel (B TOM umncie nepedpaibHyIo)
nepsoii pearupyer CAC. Ilon meilictBueM Ka-
TEXOJIAMHUHOB DPa3BUBAIOTCS Iepu(epruecKas
Ba30KOHCTPHKIIHS, TAXUKAPAHUS C 1ENbIO IIeH-
TpaJIn3alliil KpoBOOOpameHus: K >KU3HEHHO-
BaxkHbIM opranam. llpu XCH napymaercs
MexaHu3M Oapopedriekca B CTOPOHY HOCTO-
stHHOro mnoBblieHUs1 aktuBHOcTH CAC [2],
YTO MOAJIEPKUBAET BBICOKYIO KOHLIEHTPALHIO
KaTexoJaMUHOB B KPOBH IAllMEHTOB C JaH-
HOH IaTOJIOTUEH.

B otBer Ha aktuBanuio CAC pearupyet
FOKCTarJIOMEPYJISIPHBIN anmapaT MoYeK IMOBBI-
IIEHHOM MpOayKUMEH pEeHHHA, KOTOPBIM mpe-
BpalaeT aHIMOTEH3WHOI'€H B aHTMOTEH3MH I,
a TIPH TOCIEAYIONIeM yYaCTHH aHTHOTEH3WH-
npeBpaiaroiero pepmenra (AIID) u3 anru-
oreH3uH | oOpasyercs anrunorensut Il — mo-
HBII Ba30KOHCTPHUKTOP M CTUMYJISITOP BEIOpoca

ampIOCTepOHA KOPOW HAAMOYCUHUKOB. Alb-
JIOCTEPOH, YCUJIMBAsI MPOIECChl peadcopOuu
HATpUSl M BOJBI, CIIOCOOCTBYET YBEIMUYCHHIO
o0beMa HUPKYIUPYIONIEH KPOBH, a, CIEA0Ba-
TEJIHHO, M TIOBBIICHUIO CEPIIEYHOTO BHIOpOCA
U apTepuajbHOrO JaBicHHs. Takke BaKHBIM
a¢dexrom anrnorensuna Il siBnsercs cnoco0-
HOCTh K PEMOJICIIMPOBAHUIO TKAHEH U COCY/IHU-
CTOM CTEHKH.

VYBenuueHue MoCTHArpy3KH Ha JIEBBIM Ke-
JyIo4YeK TpU TPYAHO KOHTPOIUPYEMOH apTre-
PHAIBHOM THUIIEPTEH3UU MPHUBOAUT K KOMIICH-
CaTOpHO# THIepTpoPuu MHOKapna, KOTopas
SIBIISICTCS. OJTHAM M3 BeIyIuX (hakTopoB, CIIO-
COOCTBYIONINX  TOBBIMICHUIO ITOTPEOHOCTH
MHOKapAa B KHUCIOpone H (HOPMHUPOBAHHIO
XCH npu aprepuanbHOil THmepreH3zun [3].
luneprpodus MUOKapia BO MHOTOM CBsi3aHa
¢ 3¢dekramu anruorensuna Il kak ciencreue
aktuBaimu PAAC. Anruorensun Il He TOJB-
KO SIBIISIETCS MOIIHBIM Ba30KOHCTPUKTOPOM,
HO | JISHCTBYET Kak (hakTop pocTa, urpast 00Ib-
OIyI0 pOJIb B PEMOJEIUPOBAHUU COCYIUCTOM
CTCHKH, YCWJIMBas mponudeparuio ajaKo-
MBIIIEUHBIX KJIETOK. HecMOTpst Ha TO, YTO T'H-
neprpodus MUOKapAa HM3HAYAIBHO SIBISETCS
KOMITeHcaTopHOM, 1o Mepe TeueHust XCH atot
MEeXaHU3M KOMIIEHCAIIMA CTAaHOBHUTCS Hed(-
(heKTUBHBIM, MPOTPECCUPYET CHIKECHHE CO-
KpaTUMOCTH, CEpJIeYHOr0 BBIOpOCca M pa3Bu-
THe cucroimdyeckoi auchynkiuu. Ha done
TUNepTpohun MHUOKapJa TakKe POPMUPYETCS
W MacTonndeckas TucyHKIUS (3a CUeT yBe-
JIUYEHUS JKECTKOCTH CTEHOK JIEBOTO JKEITyH04-
Ka), IPH ATOM JHACTOIUYECKHE PACCTPOHCTBA
JIEBOTO OKETY/I0YKa HEPEIKO MPEAIIeCTBYIOT
ero runeprpoduu [4]. BaxxHbIM acriekToM siB-
JISICTCS TO, YTO MY THIEPTPOPUPOBAHHBIM
JIEBBIM JKEJTYIOYKOM U TIep(hy3MOHHOM CTI0C00-
HOCTBIO KOPOHApHBIX apTepuil GpopMupyeTcs
HECOOTBETCTBHE, YTO MPHUBOAUT K CHIDKECHHIO
nepdy3uu MuoKap/a [5], a 3HAYUT, U K CHIKE-
HUIO CEPJICUHOTO BBIOpOCca. DTO CIIOCOOCTBYET
00pa30BaHMUIO MOPOYHOTO KPYyTa U MPOrpeccu-
posanunto XCH.

Kpome rumeprpodum neBoro xemymodka,
B maroreHe3e XCH urpaer pois U THIIEPTPO-
¢ust cocyaueroit creHku. Kak yxe Obuio cka-
3aHO, B IATOr€HE3e PEMOJICITUPOBAHUS COCY/IU-
CTOW CTCHKH BeIylllee 3HAUEHUE UIPAET BHICO-
KU ypoBeHb aHruorensuna Il xak cieacrsue
aktuBauuu PAAC. A u3MeHeHHe COCyIHCTOMI
CTEHKH CIIOCOOCTBYET MPOTPECCUPOBAHHIO
aTepocKiIepo3a — BAXHOMY ITHOJIOTHYECCKOMY
¢axropy uH(papKTa MUOKap/a 1 KaK CJIEJCTBUE
CEpACYHON HEAOCTATOYHOCTH.

ATepockiiepo3 W apTepuaibHas THUIEp-
TEH3Ws TECHO B3aMMOCBS3aHBI MEXIy COOOM,
B YACTHOCTH, OOIMHOCTHIO (haKTOPOB PHCKA,
K KOTOPBIM OTHOCSIT MYXKCKOH II0JI, BO3pacT
crapuie 45 yer, KypeHue, M30bITOYHAs Mac-
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ca Tena, TUNOAMHAMMS, CaxapHbIi auader,
cTpecchl. B To ke Bpems pakTopoM pucka are-
pOCKIIepo3a OTHOCHTCS apTepuabHas TUIep-
TEH3US U, HA000POT, CTAOMIIEHO MOBBIIICHHOE
apTepuasbHOe JaBJICHHE TONJCPKUBACT are-
POCKJIEpOTHYECKHE ITPOLIECCHI.

Kpome storo, obumM 3BeHOM MaroreHesa
U3MEHEHHUs] COCYJIUCTOM CTEHKH IIpH aTrepo-
CKJIep03e W apTepHaIbHOW TUIEPTEH3UU SB-
nsercst auchyskmus sHporenus. CoracHo
COBPEMEHHBIM TPEICTABICHUSAM, SHAOTEIH-
anbHas AUCQYHKIUS MOXKET 3aIlyCTUTh MeXa-
HU3MBI Pa3BUTHUS MPAKTUYECKU BCEX Ceplied-
HO-COCY/IUCTBIX 3200JICBAHUHN U SIBJISETCS KOM-
MOHEHTOM maTtoreHe3a B ToM uucie XCH [6].
Kak u3BecTHO, B HOpME HJIOTEIUH MpeCcTaB-
JSET MOUIHYIO aHTHUKOATYJITHTHYIO TIOBEpX-
HOCTb U TIPENSATCTBYeT TPoMO00Opa30BaHHUIO
3a CUET CHHTe3a Ba30AMJIATaTOPOB (BELYLIUM
13 KOTOPBIX SBJISICTCS OKCUJ| a30Ta), aHTHArpe-
TaHTOB W aHTHUKOATYISIHTOB. B ciydae awmc-
(hyHKIIMM SHIOTENWS pa3BHBaeTCs MucOamaHC
CHUHTE3UPYEMBbIX HIOTEINEM BEIIECTB B MOJb-
3y Ba30KOHCTPUKTOPOB (OJHUM M3 MOIIHBIX
Ba30KOHCTPHUKTOPOB SIBJISIETCSl DHIOTENUH-1),
YTO BEJET K HOTepe TPOMOOPE3UCTEHTHOCTH
COCYIMCTOM CTEHKU. DHAOTENHUH-1 BO MHOTOM
MIPEIOTIPENIEISIET TSHKECTh U PUCK BO3ZMOMKHBIX
OCIIO)KHEHHH TIpu 3a00JIeBaHUSIX CEpACYHO-
COCYIHMCTON cHUCTEeMBI [7], B TOM YHCJE BBI-
3bIBasi Ba30KOHCTPHKIMIO apTepUil MOYEUHBIX
KIyOOuKOoB M TeM caMbiM akTuBupys PAAC,
a TaKkKe WHAYIHUPYS THIEPTPOPHIO KapAHo-
MHOIIMTOB. Bce 3T0 mMeeT BakHOE 3HAYEHHE
B TIAaTOTeHE3€ apTEepHaIbHOW THUIEPTEH3UN
u XCH. Onpenenenue 3H10TeNNHA-1 B KPOBU
(TIOBBIIIEHUE €T0 YPOBHS) UMEET BaXKHOE MpPo-
THOCTUYECKOE 3HaYEHHE TIPU CEPACUHON HEN0-
CTaTOYHOCTH, BJIVSIS U Ha TOKa3areilb CMEpT-
HoCcTH [8].

JuchyHKIMSA SHIOOTENHS CIIOCOOCTBYET
aktuBaimn PAAC Taxke M 3a cyeT JOpyrux
MexaHu3MoB. [oCKoiIbKy OCHOBHAsi 4acTh aH-
THOTEH3MHIIpEBpaIlaonmero (GpepMeHra Haxo-
JUTCSI Ha MeMOpaHe YHIOTEIHABLHBIX KIETOK,
TP TIOBPEXKICHUH DHOTEHS OH BBIAEISETCS
B OOJIBIIIOM KOJTMYECTBE, YTO CIIOCOOCTBYET aK-
tuBaiu PAAC (npeBpaliieHuIo aHrHOTeH3UHA
I B anruorensun II). Kpome atoro, AII® cro-
COOCTBYeT paspylICHHIO OpaJWKWHUHA, OKa-
3BIBAIOIIETO BAa3OMWIATHPYIOIIEE JeCTBHE.

Takum o6paszom, aktuBanmst CAC u PAAC
CIOCOOCTBYET DPAa3BUTHIO M IPOTPECCHPOBA-
HUIO OCHOBHBIX KIMHUYECKHX MPOSBICHUMN
npu XCH. Ilpoaykiusi n30bITOYHOTO KOJIU4e-
cTBa aHruoreHsuHa Il mpuBoaMT K yBenHue-
HUIO peabcopOIK BOIBI 1 HATPHSL, TOSIBIICHUIO
nepruepruvecKix OTEKOB. 3ajiepKKa HaTpHs
1 BOIBI TaKKe BEIET K YBEIMUEHHUIO 0o0bema
LUPKYJIHNPYIOLIEH KPOBH, YBEINYEHHIO BEHO3-
HOTO BO3Bpara KpoBH K cep/iy. Bece 3to eme

Oosiblile yBETMUMBACT HATPY3KY Ha JICBBIN Ke-
JyJI04eK, CHOCOOCTBYET PEMOJCITUPOBAHUIO
MHOKap/a, 4YTO B UTOTE TPUBOJIUT K e1le 0O0Ib-
IIeMy CHIDKEHHIO COKPATUTENHHOW (PYHKITUU
JIEBOTO JKEITY/I0YKa M CHIDKEHHUIO CEepIeYHOrO
BbIOpOoca. CHIYKEHHE COKPaTUMOCTH MHOKap-
Jia TPUBOJUT K BEHO3HOMY 3aCTOIO B OOJIBIIOM
U MajJloM Kpyrax KpoBooOpaiieHus. B cBs3u
C YBEIMYCHHEM BEHO3HOTO JaBieHUs (HOpMu-
pyeTcst mopTanbHasi THIEPTEH3Us, 4TO COTPO-
BOXKIAETCS MOBPEKICHUEM TTAPEHXUMBI Teue-
HU. [TocKonbKy neyeHp yuyacTByeT B MHAaKTHBa-
LMY PEHHHA, aHTHOTEH3MHA U aJIbJIOCTEPOHA,
Ha (OHE MOBPEKACHHUS NMEYCHU WHAKTHBALHS
TOPMOHOB HapyIIaeTcs, pa3BUBAETCS BTOPUY-
HBI allbJOCTEPOHN3M, UTO BEIET K yBeIHue-
HUIO OTEKOB. Bo MHOTOM 3a cueT akTHBaIluu
PAAC dopmupyercsi MOpOUHBIA KpYT, YCYTy-
Oustronuii TsokecTh coctostaus pu XCH.

B mexaHu3max pa3BUTUA apTepUATBbHOM
TUTNIEPTCH3UHN U CEepACYHON HEIOCTATOYHOCTH
TaKKe€ UTPaeT pPOJIb M3MEHEHHE KOHIIEHTpa-
nuu Harpuityperndecknx mentumoB (HVYII).
B nacrosmee Bpemst cucremy HVYII otHOCAT
K ectectBeHHbIM anTaronnctam CAC u PAAC
[9]. T'opmonsl cuctemsl HYII cunresupyrores
B OTBET Ha MEPerpy3Ky MHOKapja aBJICHU-
eM WM 00beMOM M MEXaHHYECKOE pacTsiKe-
HUE KapIuOMHOIUTOB. VIX ocHOBHBIC 3(dek-
Thl — HATPUHYPETHUECKUI U JUYpPETUYECKUM.
CHmxkasi peabCopOLMI0 HATpUsi B IMOYCUHBIX
KaHaJbIax, MOBBIIIAs CKOPOCTh KITyOOUKOBOM
(uIBTpannu, TEM CaMbIM YBEITHUUBAs JTUYPE3,
HaTpUHypeTHYECKHE TIENTHIHI CHUKAIOT 00b-
eM IUPKYJIUPYIOIIEH KPOBH, a CIIeI0BATEIbHO,
CHIDKAIOT U apTepHalbHOE JIaBICHNUE.

IIpu cepaeuHOl HEAOCTATOYHOCTH YPO-
Benb HVYII B miazme u3MeHsieTcs; KOHLEH-
Tpamusi 3TUX TOPMOHOB 3HAYUTEIHHO YBEIH-
yuBaeTcs Ha (OHE apTepHaIbHOW THIIEPTEH-
3UU W NIPU cepaednoit aucyukmuu. C omHoH
CTOPOHBI, HaTpHuilypeTndeckue nentuasl ANP
u BNP (HYII A-tuna u B-tuna cooTBeTcTBeH-
HO), ICHCTBYS KaK [UPKYIUPYOIIUE WK Tapa-
KpUHHBIE (DAKTOPBI, UTPAFOT MHTUOUPYIOIITYIO
POJb B OTHOIICHWHU TUNIEPTPO(GUHU JIEBOTO XKe-
Tynodka u Gudpo3a, CBIA3AHHBIX C apTEpHAIb-
Hoit runieprensuci [9]. Onnako, Ha GoHE yBe-
JMYEHUS UX KOHLEHTpalUU IpHU CepAedHOI
HEJIOCTaTOYHOCTH WX BHAMMOro 3¢ dexTa
He HaOIroaeTcs, a OTeKu coxpanstorcs. O0b-
SICHEHUSI ITOMY «TOPMOHAIFHOMY TIapaJoK-
cy» moka He Haimeno [10]. Bo3moxwo, 310
CBA3aHO CO CHI)KEHHEM YYBCTBHUTEIHHOCTH
MOYEeK M YMEHbIIEHHEM KOJMYeCTBa peLenTo-
POB K HaTpUilypeTHYeCKUM MENTHIAaM 110 Mepe
MIPOTPECCUPOBAHMS CEP/ICUHON HEJIOCTATOYHO-
CTH; TO €CTh ¢ (hopMHpOBaHUEM HEIPPEKTHUB-
HO# KommieHcaruu [10].

Breipaxxennast aktuBanuss CAC u PAAC
MPUBOIUT K HAPYIICHUSIM MUKPOIUPKYIISITII
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A Pa3BUTUI0 TKAaHEBOM I'MIIOKcHHM. B HacTo-
sSIee BpPEMsI CUUTAETCs, YTO ATH M3MEHEHUs
npu XCH MoryT ObITh MHIYKTOpaMH CHHTE3a
MPOBOCTIAIUTENIBHBIX TUTOKUHOB [2]. CHuctem-
HOE BOCIIAJICHHE YBEIMYMBAET PUCKU HeOaro-
MIPUATHOTO MPOTHO3a, YTO CBA3aHO C MOpaxke-
HHUEM OpraHoB-muuleHeu. II0CKoIbKy IUTOKHU-
HBI — 3TO OENKOBBIC MOJICKYJbI, CEKpEeTHUpye-
MbIe IMMYHHBIMH KJIETKaMH, MO>KHO CKa3ath,
YTO BaXKHYIO POJIb B IATOT€HE3€ apTePHATIbHOM
runepren3uu u XCH Taxke urpaet iMMyHHast
cucrtema. Hapymenus MUKpOIIMPKYJISIIIMA CTIO-
COOCTBYIOT aKTHBALUK IMMYHOKOMITETEHTHBIX
KIIETOK, B [IEPBYIO 04Yepe b Makpo(haros, v po-
OYKLIUU 3TUMH KJIETKaMHM TaKUX Ba)KHEHUIIMX
IIPOBOCIIAINTENbHBIX LIUTOKUHOB, KaK MHTEp-
TeHKHUH-1, HHTEPICHKUH-6 1 PakTop HEKpOo3a
oryxosin anbda. Kak U3BECTHO, X CEKperys
CTUMYJIHpYeTCsl OelTkaMH OCTpoi ¢a3bl. B Ha-
crosiee Bpemsi C-peaktuBHblidl O0enok (CPB)
paccMaTpuBaeTCsl Kak BOCHAIUTENBHBIA Map-
Kep, acCOIIMUPOBAHHBIN C apTepUaIbHOU TH-
neprersueit [11]. IIpoBocmanuTeNnbHBIE ITH-
TOKHHBI MOJIEP)KUBAIOT COCTOSTHUE TKaHEBOM
THITOKCHH, UIIEMHYECKOH AUCHYHKIUH Cepll-
1a, a TaKXe PEMOJEJIMPOBAHUE JIEBOTO Ke-
nynouka u paszsutue XCH [2], mpu 3ToM nx
YPOBEHb KOPPEJIMPYET C TSDKECThIO cepled-
HOM HEAOCTAaTOYHOCTH.

BriBoanI

Takum 00pa3om, apTepuanbHas THIIEPTEH-
3Wsl COIIPOBOXK/IACTCSl TMIIEPAKTHBALIUCH Mpe-
ccopubix cuctem — CAC, PAAC u, Hao60poT,
HenmoctaTouyHOCThIO cucteMbl HYII u xamie-
KPEUH-KUHHHOBOW CHCTEMBI. JTO TPUBOIUT
K YBEJIHMUEHHUIO TIOCTHATPY3KH U Pa3BUTHIO CH-
CTONMMYECKON TUCHYHKINHU (BBICOKOE COCY/IH-
CTOE COIPOTHRIICHUE HAPYIIIACT OIMIOPOKHEHHUE
JICBOTO JKEIYJI0YKa), YTO B KOHEYHOM HTOTE
CIOCOOCTBYET pAa3BHUTHIO CEpACYHON HeNo-
cTaroyHoCTU. [l momnepxaHusi CcepaeqHoi
JESITeTbHOCTH BKITIOYAIOTCS JIOJTOBPEMEHHBIE
KOMITCHCATOPHbIE MEXaHHM3Mbl — YBEJIHYHMBaA-
ercsi 00beM KapJAMOMHOIIUTOB, Pa3BUBACTCS
TUIEPTPO(US JIEBOTO IKEIyA0YKa, KOTOpas
[0 Mepe NPOTPECCHPOBAHUS apTePUATBHOMN
TUINEPTCH3UH TPUBOAUT K TUACTOINYECKOM
nucyHKINN (HapyIICHUIO HAITOJTHCHUS JICBO-
o JKeyouka). Bee 3T mporeccsl yuacTByOT
B CHMYKCHUU CEPJICUHOT0 BhIOpOCa U (hopMHUpo-
Banuu XCH. Kpome 3toro, Ha (oHe yBemuue-
HUS TIOCTHATPY3KH MIPH apTepUaIbHON TUIep-
TEH3WW BO3pacTaeT NOTPeOHOCTh MHOKapaa
B KHCJIOPOJIE, YBEITMUNBAIOTCSI PUCKH HIIEMUH
Muokap/a. JlmuTenpHas aprepualibHas rumep-
TEH3Usl KaK 3CCEHIMaJIbHAs, TAK U CUMIITOMA-

TUYCKasl NPUBOAUT K IPOrPECCUPYIOLIEH T'h-
0enM KapJMOMHOLUTOB, CHM)KEHHIO COKpaTHu-
TEJILHON CIIOCOOHOCTH MHOKapa.

T'unepakrusauust CAC u PAAC 3anyckatot
MEXaHU3MbI (HOPMUPOBAHUS TUCHYHKIIUN dH-
JIOTEITUS], PEMOJICIIPOBAHNUS COCYAMCTON CTEH-
K{, 4YTO CIIOCOOCTBYET MPOrPECCHPOBAHHIO
aTepoCKIIepo3a U Pa3BUTHIO OCIOKHeHUH. Ha-
pYLICHHE MHUKPOLUPKYJISILIUU COMPOBOXKIACT-
Csl pa3BUTHEM TKAaHEBOW I'MIIOKCHU M CHUCTEM-
HOT'O BOCIAJIMTEIBHOIO OTBETA (IIOBBIILICHHOM
CEKpEIUU TTPOBOCTIATUTEIHHBIX ITATOKHHOB).

Opnnako, Hambosee BaKHEHIIMM (aKTo-
pom, ciocoOcTByromUM popmuposanuio XCH
IpU  apTEepUalbHOW TUIEPTEH3UH, SBISETCS
runepTpodus MUOKapIa.
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NH®OPMAIIMOHHBIE HEBPO3bl: AKTYAJIBHASA ITPOBJIEMA
IHOCTHHAYCTPHAJIBHOI'O OBIIECTBA XXI BEKA

Kpusomexosa A.M., Mutpopanosa K.M., I'yasiea U.JI.

@I'BOY BO «Ilepmckuii 2ocyoapcmeennblil MeOUyuHCKuil yHueepcumem um. akademura E.A. Baenepay,
IHepmo, e-mail: anastasiakrivoshekova@gmail.com

Llenb: W3y4nTh STHOJNOTHIO U IIATOreHE3 MH(POPMALMOHHBIX HEBPO30B, MX MOCICACTBHIl 1 BOSMOXHBIX ITyTel
PEILICHHS 9T MPOOIIEMBI, HCIIONB3YsI JAHHBIC HAYYHOIT TUTEepaTypsl. J|JIs aHami3a IMTepaTypbl HCIIOIB30BaINCH Oa3bI
naunbix: eLIBRARY, PubMed, Medline. [Ipoananiu3upoBaso 26 HCTOYHUKOB, B XO/IC AHAIN3A B CIIMCKE JIUTEPATYPBI
yka3aHo 17. V3ydeHsl BO3MOXKHbIE IIPUYNHBI HHOOPMALMOHHBIX HEBPO30B: YBEJIMUYEHHE HCTOYHUKOB HH(OPMALAH
1 CKOPOCTH ee 00pabOoTKH, HapyIIeHHe e CTPYKTyPHOH OpraHU3aluH, TOTpedIeHHe GOMBIIOro KOMMYecTBa HOBOCTEH,
OTCYTCTBHUE OT/bIXA. [IpOBE/ICHO CpaBHEHHE PA3IMYHBIX TCOPUIi ATOreHe3a NHPOPMALMOHHBIX HEBPO30B: YMEHBbIIIC-
HHE CHJIBI IIPOLIECCOB BO30Y)KICHHSI U TOPMOXKEHUS, IIPOSIBIIIONIEECS] B PA3IPAKUTEIIBHON CITa00CTH N B3phIBYA-
TOCTH; HapyIICHHE YPABHOBEIICHHOCTH HEPBHBIX MPOLECCOB MPH MpeodiafaHuy BO30YKICHHS WIM TOPMOXKCHHUS;
(hopMHpOBaHKE NATOIOTMYECKOIT CHCTEMbI ¢ BOSHUKHOBCHUEM JIOMHUHAHT, ICTEPMHHAHT M MTOPOYHBIX KPYTOB; YMEHb-
LICHHUE MOJBIKHOCTH HEPBHBIX MPOLIECCOB MIIM X MATOJIOTMYECKasi HHEPTHOCTh C Pa3BUTHEM 3aCTOMHBIX (Da30BbIX
sIBIICHUI. V3ydeHsl MyTH ajantaiuy K WHOOPMAIMOHHBIM Meperpy3kaM U BO3MOKHBIC MEpblI HPO(GUIAKTHKH He-
BpPO30B: LH(pPOBas ICTOKCHKALMS, INIAHUPOBAHUE MOCTYIUICHUs MH(OPMALIH, OTKa3 OT OecIoIe3Hoi HpopManun,
MEePEKIIFOUCHHE OJIHOTO BHJIA JCSTEIBHOCTH Ha JIPYroil. PaccMOTpEHB! MPHHIMITE KOMIUICKCHOI ITaTOreHeTHIeCKon
Tepanuy HH(POPMAIIMOHHBIX HEBPO30B, AM3PETYIISLNOHHBIX HEPBHBIX U HEHPOICHXMYECKUX CHHAPOMOB: (hapmaxo-
JIOTUYECKHE CPEeJICTBA (IIPerapaThl, OKa3bIBAIOIIMEC TOPMO3HbIC S(Y(EKThI [T OAABICHUS TUIICPAKTUBHBIX 1aTOIOTH-
YECKHX JeTePMUHAHT H CHCTeM), ICHXOTEPAIINsl, METOIbI OMOYIIPABIICHYIS U IICHXOYIIPABJICHUS ¢ 0OPATHOM CBS3BIO.

KiodeBble c10Ba: nH(pOpMaLHOHHbIE HEBPO3bl, HH(POPMALHOHHbIE NIEPErpy3KH, Ae3ajanTanus, uudposas
JEeTOKCHKAIMsI, ICHXHYECKOe PaBHOBECHE, JMOLMOHAJIbLHASI HEYCTOHYHBOCTH

INFORMATION NEUROSES: A PRESSING PROBLEM
OF THE POST-INDUSTRIAL SOCIETY OF THE XXI CENTURY

Krivoshchekova A.M., Mitrofanova K.M., Gulyaeva L.L.

Perm State Medical University named after Academician E.A. Wagner, Perm,
e-mail: anastasiakrivoshekova@gmail.com

Purpose: to study the etiology and pathogenesis of informational neuroses, their consequences and possible
ways of solving this problem, using data from scientific literature. The following databases were used to analyze
the literature: eLIBRARY, PubMed, Medline. 26 sources were analyzed, during the analysis 17 were indicated
in the literature list. Possible causes of information neuroses were studied: increase of information sources and
speed of its processing, disturbance of its structural organization, consumption of a large amount of news, lack
of rest. Comparison of different theories of pathogenesis of information neuroses has been carried out: reduction
of strength of excitation and inhibition processes, manifested in irritative weakness or explosiveness; violation of
equilibrium of nervous processes with predominance of excitation or inhibition; formation of pathological system
with emergence of dominants, determinants and vicious circles; reduction of mobility of nervous processes or their
pathological inertness with development of stagnant phase phenomena. The ways of adaptation to information
overload and possible measures of neurosis prevention are studied: digital detoxification, planning of information
intake, rejection of useless information, switching from one type of activity to another. The principles of complex
pathogenetic therapy of information neuroses, dysregulation nervous and neuropsychic syndromes are considered:
pharmacological means (drugs having inhibitory effects to suppress hyperactive pathological determinants and
systems), psychotherapy, methods of biocontrol and psychocontrol with feedback.

Keywords: information neuroses, information overload, maladaptation, digital detoxification, mental balance, emotional
instability

Heinemnee nokoneHue )KUBET B BEK HHPOP-
MalMOHHOIO IpopbiBa. Pabora B HampsikeH-
HOM PHTME U YCKOPEHHOM TEMIIE CIIOCOOCTBY-
€T BO3HUKHOBEHHMIO ycTanocTu. Jlocyr uenose-
Ka, Pa3BJICUCHUS U JT1100ast IESITEIbHOCTD CTaJIN
Ternepb OCHOBBIBAThCS HA (DYHKIIMOHUPOBAHUHT
ANIEKTPOHHBIX YCTPOMCTB. Bpsia inm kTo-TO 3a-
JOYMBIBAJICSl, UTO OXHOW W3 MPHYHMH IJIOXOTO
CaMOYYBCTBUS SIBISIETCS W30BITOK HWH(OpMa-
MM ¥ €e HerpaMoTHOe NpHMeHeHue. [Ipu-
4eM, cama HHPOpPMALHS He SBIISIETCS ONACHO,
OlacHa ee HeraTUBHOCTh, H30BITOYHOCTB, MPO-
TUBOpEYHBOCTh. [leperpyska mosra mpu 3Tom

CTAHOBUTCS BeCbMa KPUTUYECKOH. Armarus,
YTOMIIIEMOCTh, OECCOHHHIIA, TOJOBHBIE OOIU
W TOJOBOKPY)KEHHS, JIeTKas aMHE3HWsl — 3TO
JIUTITH MaJiasl 9acTh KIIMHUICCKUX TTPOSIBIICHAM.
Campble OITacHBIC MOCIEICTBUS — TOTEPS OIIY-
IIEHUST CTAOWJIBHOCTH JKU3HU, HEPBHOE HC-
TOIIICHHE, TOSBICHUE CTPAXOB U KOMILIEKCOB
IIpoBoass MHOrO BpPEMEHM 3a SJIECKTPOHHBIMU
WUCTOYHNKaMH WH(OpMAIUM, YeIOBEeK ITOJI-
BepraetTcs WHPOPMAITMOHHBIM TEperpy3KaM,
KOTOpBIE BJIEKYT 3a c000# pa3Butue nHpopMa-
IIMOHHBIX HEBPO30B. OO 3TOM U MOHAET peub
B JJAHHOH CTAaTheE.
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Lens uccienoBaHus: Ha OCHOBaHUM JAH-
HBIX JINTEPATypPbl U3YUYUTh 3TUOJIOTHUIO U MATO-
reHe3 MH()OPMAIMOHHBIX HEBPO30B, TOCIEI-
CTBUIi1, K KOTOPBIM OHU MOTYT IIPUBECTH, ¥ BO3-
MOXKHBIX ITyTEH penieHus: JaHHON TTPOOIIEMEI.

MarepuaJjibl U METOAbI HCCJIEJOBAHUS

IIpoBeneH aHanu3 HAy4YHOUW JIUTEpaTyphI,
cozeprkaieii nHpopMaIHio O MPUIHHAX, Me-
XaHW3MAax Pa3BUTHs, MPUHIUIIAX MPOQUIAK-
TUKU U Teparuu HHPOPMAIMOHHBIX HEBPO30B,
¢ ucnoib3oBanueM 0a3 jgaHHbiXx: eLIBRARY,
PubMed, Medline.

Pe3y.111>TaT1>1 HCCJIeAOBAHUA
U UX 00Cy:KIeHHe

Best menxuyeckast JIesITeIbHOCTh  YeJIoBe-
Ka OCHOBaHa Ha MHpopMauuu. MBICIb, KaK U
uzest, —31o nHpopmanus. Kak xapakrep nadop-
Maluy, TaK U ee 00beM, MOTYT UIpaTh POJIb I1a-
TOTEHHOTO (PaKTOpa, BHI3BIBAIOIIETO HE TOJIBKO
TICUXUYECKHE PacCTPOICTBA, HO U JAM3PETYIIA-
UOHHYIO MATOJIOTHIO SMOLMOHAIEHOM, BereTa-
THUBHOW M UHTETPATUBHBIX CUCTEM OpraHu3Ma.

WndopmanroHHbie HEBPO3bI — MATOJIOTH-
YECKOE COCTOSIHHUE OpraHu3Ma, KOTOpoe Mpu-
BOJIUT K HEONArompusTHOMY BIUSHHUIO Ha Jie-
ATEITHHOCTh OPTAHOB U CHUCTEM.

OCHOBHBIMH MPUYUHAMHU HHPOPMAIIHOHHBIX
HEBPO30B SIBISIFOTCS MH(OPMAIMOHHBIE Tepe-
IPY3KH. DTO MOXET OBITh, HAPHMED, NOTyUYCHUE
n30BITOYHON MH(OPMALH, YBEIMYEHUE HCTOY-
HUKOB MH(OpPMAIMHN, HapyIlleHne e€ CTPYKTyp-
HOW OpraHm3anyy, MoTpeOIeHNEe HOBOCTEH pas-
JIMYHOTO XapaKTepa, OTCYTCTBHE OTabIxa [1;2].

[To mepe yBenmuenus oObema mH(OpMa-
UM PACTET M CKOPOCTh €€ 00paboTKH, a TaKKe
KauecTBO NPUHHMMaeMbIX pemeHui. OxHako
IOoCJIe ONpeeIeHHOTO0 MOMEHTA, KOTJa 4esio-
BEK TOJIy4aeT OOJbIe HHPOPMAITHH, YEM MO-
xKeT 00paboTaTh, MPOUCXOAUT HHHOPMALIMOH-
Has Teperpys3ka, U CIOCOOHOCTh MPUHUMATD
pemienns cHmwkaercs. Jliobas undopmanus,
MOJy4YeHHasl IOCJIe ITOT0 MOMEHTa, He OyneT

19

HWHGOPMALIMU/TOYHOCTh
MIPUHSTHUS PELICHHH

O6paboTka

00paboTaHa, 4TO MOXET OKa3aTh HEraTHBHOE
BIMSIHUE Ha CHOCOOHOCTH 4YEJIOBEKa OmNpese-
JISITh TIPUOPUTETHI, a TAKXKE 3alIOMHHATH Tpe-
JIBITYTITY O HH(OPMAITHIO.

Touka, B KOTOpOH 00paboTKa HH(DOPMAIIUU
JIOCTUTAET CBOETO INMHKa W HETMOCPEACTBEHHO
NPEAIIECTBYET €ro CHIKCHUIO, SIBISETCS Mpe-
JIeJIOM BO3MOKHOCTEH UesioBeKa 1o oopaboTke
nH(pOpMAIIMH, TTOCIIe YeTo HacTymaeT WHOop-
MaIoOHHas TieperpysKa, MPUBOASIIAsS K WH-
(hopMaOHHOMY HEBPO3Y (PUCYHOK).

B HCKOTOPBIX ONPEACTICHUAX TOHATHUAX
MHQOPMAIIMOHHOW TEPerpy3KH YYHTHIBACTCS
KOJIMYECTBO MH(OpMALMU U BpeMs, OTBEACH-
HOE Ha ee 00paboTKy, TaKkKe JT00aBISIOTCS Xa-
PaKTepUCTHKU caMOil WHpopMauu (Ka4ecTBO
Y TIOJIC3HOCTB ).

HcTounnkoB nHGOpMAIIMK B COBPEMEHHOM
MuUpe craHoBUTCs BcE Oosblie. [leperpyska
MOSIBIISIETCS, KOTJa YEJIOBEK BBIHYXJIEH HC-
MOJIb30BaTh Pa3IMYHble KaHAIbI HH()OpMaIUu
(Meccenmxepsl, Wrpel, (Hotorpadum, Mpo-
CMOTp BHJIEO, dJICKTPOHHBIE TOKYMEHTHI) U pe-
aM30BBIBaTh MPO(ECCHOHANBHBIE U JPyTHe
BU/JIbI AKTUBHOCTH B peanbHOM xu3HH [1;3].

Jltonmu mony4arT MHOTO Pa3HBIX JIaHHBIX
W3 HETPOBEPEHHBIX UCTOUYHUKOB M BEIHYXK]IE-
HBI TPaTh MHOTO YCWJIMH Ha TO, YTOOBI TIPO-
aHAIM3UPOBATH MOCTYNAIOIIYIO WH(OPMAITHIO
1 YCTAHOBUTDH €€ aKTYaJIbHOCTb — 3TO CHUKACT
3¢ dexkTuBHOCTH pabOTHI MO3ra. B pesynbrare
HECTPYKTYPHPOBAHHOTO MOTOKAa MH(POPMALIUH
BBICOK PHCK BO3HMKHOBEHMS OLIMOOK M CEH-
COPHOH IEperpy3Ku.

OpHO#l W3 KITIOYEBBIX MPUYUH BO3HHUKHO-
BeHMsI MH()OPMAIIMOHHOW TEeperpy3KH yueHbIe
Ha3bIBAIOT HEraTHBHBIN HOBOCTHOM (hoH. Kax-
JbId YEOBEK HMHTEPECYETCsl MPOUCXOISIIN-
MH COOBITHSIMH, U MajoO KTO JIOTaJbIBaeTCs,
YTO Ype3MepHast BOCIIPHUMYUBOCTD YEIIOBEKA
K KaKUM-JTHOO HEraTHBHBIM HOBOCTSIM MOXKET
SBJSITHCSL IPUYMHON MH(OPMAIIMOHHOW Iepe-
TPY3KH U, KaK CIIEACTBUE, MPUYMHON HHDOp-
MalMOHHOTO HEeBpo3a [2; 3; 4, c.14].

—

Hudopmannonnas

neperpyska

v

WndopmannonHas Harpy3ka

Hunamuxa popmuposanusi un@opmayuonnoi nepecpysKu
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He y Bcex mroneit ofuH U TOT e UCTOUHUK
MOXKET BBI3BaTh HapylieHHE pPabOThI MO3Ta,
MIPUBOJSIIEe K MHPOPMAIIMOHHEIM HEBPO3aM,
1 CYIIECTBYeT KOHTHHTEHT JIFOZIEH C BHICOKHUM
PUCKOM WX pa3BHUTHA: JIOAW, paboTa KOTO-
pBIX MOCTpOCHA HA B3aUMOJCHCTBUU C JIOMb-
MH, CBSI3aHA CO 3BYKOM, IIPOXOJUT B IIYMHOMH
00CTaHOBKE, JIIONIM, KOTOPBIC JIHOOAT CHUJICTh
3a rajpkeramu [5;6].

Mexanuszmbl pazeumusi
UHPOPMAYUOHHBIX HEBPO308

Bo-miepBbIX, yMeHbIIIEHHE CHIIBI MPOIEC-
COB BO3OYKJCHUSI U TOPMOXKEHHS, KOTOPBIC
MPOSIBISIIOTCS. B Pa3ApaXKUTENbHON — ci1abo-
CTH WJIN B3pbIBUaTocTH. Hampumep, yenoBek
Ha OOBIYHBIN pa3Ipa)kUTesIb MOXKET AaTh Oyp-
HYIO PeaKIIHio, KoTopas Ha ¢oHe c1adoro Bo3-
Oy>KIIeHUS OBICTPO 3aTyXaeT, UCTOIIACTCSI. DTH
JIFOJIM HE MOTYT TIEPEHOCUTH CHUIIbHBIC pa3pa-
JKUTENH, Y HUX JIeTKas MCTONIAeMOCTh, CHU-
JKeHHast paboToCIOCOOHOCTH [4, ¢.24; 6].

Bo-BropbIX, HapylleHHEe YpaBHOBEIICH-
HOCTH HEpBHBIX IPOIECCOB MpHU IMpeodnaaa-
HUU BO3OYXIEHHUS WM TopMoxeHus. K me-
xaHu3MaM (HOpMHUPOBaHHS (UZUOTOTUICCKHX
CHUCTEM U KOHTPOJIS 33 MX JEeSTEIHHOCTHIO
OTHOCATCS JOMHHaHTa M JCTEPMHUHAHTA.
OHH IOTIONHSIFOT APYT APYTa, ¥ HX COYCTaHHAsI
JeSTeNILHOCTh O0ecrednBaeT (pOpMHUpPOBaHUE
u QYHKITMOHHPOBAHUE (PU3NOIOTHUSCKON CH-
CTEMbI B COOTBETCTBUH C TEKYIIUMH MOTPEO-
HOCTSIMHM OpraHu3Ma. [Ipu HapyuieHun peanu-
3alUM 9THX NPUHLIWIIOB BO3HHMKAET TU3PEry-
JsiuroHHas martosiorusi. Ecim perepmuHaHTY
COCTAaBIISIIOT HEKOHTPOJIHMPYEMBIE CTPYKTYDHI,
OHa BBIXOJIUT M3-T10]] BHYTPUCUCTEMHOTO U WH-
TErpaTUBHOTO KOHTPOJS ¥ (OPMHUpPYET TAaTo-
jorudeckyto cucremy. CyIlecTBeHHBIM CBOM-
CTBOM JOMHHAHTBHI SIBIISIETCS HWHIYKLHUS €O
HETNOCPEACTBEHHO W uepe3 OOIIMH MHTerpa-
TuBHBbIN KOHTpOJb [LTHC conpspkeHHOro TOopMO-
skeHus1. CompspKeHHOE TOPMOXKEHHE o0eperaeT
BO3HHKAIONIYI0 M JICHCTBYIOIIYIO JIOMUHAHT-
HYI0 (PU3UOJIOTUYECKYIO CUCTEMY OT BIHMSHUH
CTOPOHHUX pa3OpakeHUH u obecreunBaeT
JOCTHXKEHHE HITOM CHCTEMOH 3amporpaMMHu-
POBaHHOTO pe3yibrata 0e3 ero HMCKaKCHHIA.
HenocTaTodHOCTh COTIPSIKEHHOTO TOPMOXKE-
HUS BEJIET K JU3PETYISIMOHHOMY HAPYIICHHIO
nporeccoB (HOPMHPOBAHHUS M JACATEIHLHOCTH
(PU3UONTOTHYECKUX CHUCTEM, HEBO3MOXXHOCTH
JOCTHYB Pe3yJbTar, JM00 3TOT pe3yibTar Jo-
CTHUTACTCS ¢ OOJBITUMHU UCKAKCHHUSAMU [7].

BaxxHpiM MexaHH3MOM BO3HHKHOBEHHS
U TOJJICP’KaHHsI aKTHBHOCTHU MATOJIOTHYECKOM
CHCTEMBI SIBIISIIOTCSI TATOJIOTHUECKUE «IIOPOU-
HBIC KPyTW», BOSHUKaIOIuMe Onaroapsi HeKOH-
TPOJIUPYEMBIM  OOpaTHBIM  ITOJIOKUTEITBHBIM
cBsi3aM. [lopounple marojormueckue Kpyru
COCTOST M3 CTPYKTYPHO-(PYHKITHOHATBLHBIX 00-

pa3oBaHUl ¥ U3 METaOOJIUYECKUX TPOIIECCOB.
Kaxnpiii  HelipomaTtosoruyecKuii  CUHIPOM
MMEET CBOIO MaToNorndeckyro cucremy. C te-
YeHHEM BPEMCHH IaTOJIOTHYECKHUE CHCTEMBI
crabmmmupytores [ 3;8].

B-TpeThux, yMEHBIICHHE IOBUKHOCTH
HEPBHBIX MPOIECCOB WM UX MATOJIOTHYECKas
WHEPTHOCTh. Kak mpuMep MOXKHO paccMOTpETh
onuH u3 onsiToB M.II. [1aBnosa. [1pu nepenen-
Ke 3HAYCHUH METPOHOMA M3 TOJIOKHUTEIIEHOTO
B OTPHIIATEIHHBIN, KOT/Ia €r0 MEepeCcTaIH IO/I-
KpEIUIATh, OH MPHOOpENT CBOHCTBA OTpHUIIA-
TETBLHOTO, TOPMO3HOTO pasapaxutens. [locme
3TOTO MOMBITAIUCH BEPHYTh €MY MOJIOKUTEIb-
HO€ 3HayeHHe, HO TaK M He JTOOMIIMCH ITOTO.
TopMmoXxeHrEe CTallo WHEPTHBIM, CIIBUHYTH €T0
HE ymanocs [8;9].

B Hopme, ecnu ycnoBHBIH peduiekc He-
CKOJIBKO pa3 He MOAKPEIUIIEeTCS, TO OH TepseT
cBoe 3HaueHue. [Ipu HamM4UM WHEPTHOTO BO3-
OyIMTENTHPHOTO HEPBHOTO IpoIlecca OH Tepe-
CTaeT yracarh. MiMeercsi BEpOsSTHOCTh BO3HHK-
HOBEHUS 3aCTOMHBIX (pa30BbIX siBieHu# [1;10].

Adanmayus opeanusma
K UHPOPMAYUOHHBIM Nepecpy3KaM

Apanrtanus — 3T0 CIIOCOOHOCTh OpPraHu3-
Ma, B TOM YHCJE JIOOOW ero CHCTeMbl, Mpu-
crocabauBaTbCA K YCJIIOBHAM CpElbl, B KOTO-
poit oH obmraer, obecrieunBas BO3MOXKHOCTh
COOCTBEHHOTO CYIIECTBOBAHM. MeXaHN3MbI
alanTalyy HOCST KOMIICHCATOPHBIN XapakTep.

Cpena, co3aHHas 4elOBEKOM M BKIFOYA-
om1as B cedsl MOTOK MH(POPMAIMH, OKa3bIBACT
HETOCPEACTBEHHOE BO3/ICHCTBHE Ha YEJIOBEKA.
Hcrnonp30Banue cpencTB BO3AEHCTBUS HHPOP-
Manuy, WHGOPMAIMOHHON KOMMYHHKAIUU
OKa3bIBaCT BIUSHHE Ha IICHXHKY 4YelOBEKa.
Beinensiercst psin pakTopoB, KOTOpbIE cOCO0-
CTBYIOT ()OPMHUPOBAHUIO HOBBIX KOTHUTHBHBIX
CTEpPEOTHIIOB U LICHHOCTEH B 00IIeCTBE, a TakK-
KE YCIOKHEHHIO COIHMAIN3AIMU JINYHOCTH.
CrenoBaTenbHO, YBEITMUMBAIOTCSA HArPy3KH Ha
CHCTEMY aJIalTaIH.

Hapymenne nM30CTaTHYECKOTO COCTOSHUS
OpraHu3Ma MPOUCXOJUT MO BIMSIHUEM HOBBIX
BBI30BOB B MH(OPMAIMOHHOM cpexe. B mpo-
necce 0OJE3HH OOHAPYKHBAIOTCS Pa3IHIHBIC
OTKJIOHCHHS B paboTe opraHm3Ma: OMOXUMHUYIEC-
ckue, pyHKIMOHAaIbHBIE U opraHmdeckue [11].

[lcuxocouunanpHas afanTamnus 3aTparuBa-
€T Ipoliecchl 00yYeHHs, YCBOCHUSI ICHHOCTEH,
HOPM, 00pa3loB MOBEICHHS, 3aKPEHUBIINXCS
B obOmectBe [4, ¢.26;12].

Paznmuunsie Gopmbl ne3amanTanuy MOTYT
BO3HHMKaTh B pe3yinbTare WH(OOPMAIMOHHBIX
Meperpy3oxK.

[lepBocTenenHoe 3HaueHHE HMEET Hapy-
HIEHUE TICHXOJIOrHYecKoro paBHoBecus. llcu-
XOJIOTUYECKas [1e3aJaNTalus YeI0OBeKa MOKET
HPOSIBIIATHCS B pa3inuHbIX (opmax. B wacTHoO-
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CTH, 9TO MOTYT OBITh pa3iIM4HbIe POPMBI TICH-
XOJIOTHYECKOM 3alIMThI; MCHXOCOMAaTHYECKUE
3a00JIeBaHMsI; ICHXUYECKHE PACCTPOHCTBA.

[Ipu oOunmm wHpOpManmy, Bexymiei po-
JBI0 B CHCTEME TIOWCKa, BOCTIPUATHS U TIepe-
paboTku uHOpMAIUMK 00IaacT MOACUCTEMA
noucka. [lorepst paBHOBecHsi, KOTOpasi BO3HU-
KaeT MeXJy MH()OPMAaLMOHHBIM ITOTOKOM, Ha-
CBIIIAIOIIAM JISHCTBUTEIHHOCTh U HH(OpMa-
[MOHHBIM PECypCOM, MPUBOIUT K COCTOSHHUIO
Je3afantanuid. B 3TOM COCTOSHHHM YeOBEK
MOXCT HUCHBIThIBATH CTPECC, HO HC CHOCOGeH
CIpaBuTbCA C HHUM. Hampumep, 3T0 MOXET
OBITH B CiTydae HHPOPMAIIMOHHON IIEPErpy3KH.

KitoueBbIM  MOMEHTOM, BJIHSIOIIMM Ha
MpoIecC aianTanud K HWH(QOPMAIMOHHBIM
TEXHOJIOTHSIM, SIBIISIETCSI aKTUBHOE TOBEICHUE
YelloBeKa B CIOKHBIX ycioBusx. JlucOananc,
KOTOpI)II\/'I BO3HUKACT B PE3YJbTATC BHCIIHUX
BO3IICHCTBHUI Cpeabl, MOXKET TPUBECTH K BHY-
TPEHHUM M3MEHEHHSM. ATaITallMOHHBIC MEXa-
HU3MBI OyayT Oonee d(h(eKTHBHBI B TOM CITy4Yae,
€ClIA TIPOM30MIET aKTHBHOE HM3MEHEHHE BHY-
TPEHHET0 COMEp)KaHHsI JIMYHOCTH. DTO MOXKET
OpOsABUTLCA B TOM, YTO BI)Ipa6OTaIOTC$I HOBBIC
(hopMBI TIOBEZICHHS, & TAK)KE YCBAaUBAIOTCS HO-
BBIE BHJIBI JiesiTeNbHOCTH. Ha a¢dexTnBHOCT
aZanTanud B HOBOH MH(OPMAIIMOHHOW cpeme
00WTaHUs OKA3hIBACT BIMSIHHUE Ps (HaKTOPOB.
3710 W mpaBWIbHOEC (HOPMHPOBAHWE MBIIILIC-
HUA, U TICUXOJIOTUYCCKAasi TOTOBHOCTDH YC€JIOBCKaA
K BOCHPHSTHIO HOBBIX (hOPM OOLICHUS C APYTHU-
MU JTFOJIbMH, U HAJIWYHE COIMAJIHLHOTO OIIBITA,
Y KOMMYHHUKaTuBHBIE ciocoOHocTH [13;14].

B pesymbrare MOXHO CclienaTh BBIBOIL,
4YTO 30POBbE U YCIIECIIHASA aJanTalus Hamps-
MYIO CBSI3aHBI C MHPOBO33PECHHEM YellOBEKa.
[IpocToe BuaeHne Mupa, OCHOBAaHHOE Ha 0CO3-
HaHUM B3aUMOCBS3€H MEXIy OTIEIbHBIMHU
SIBIICHUSIMHU W HaIlpaBJIeHHOE Ha OObeIMHEHNE
C OKpy’Kalolllel cpeioi, MO3BOJISIET YEIOBEKY
JICTKO HAaxXOJUThb ONTUMAJBHBIC IIYTU IJIA pe-
IeHUs pas3IMIHbIX HpO6JIeM B JXM3HH, a TaK-
&Ke crocoOcTByeT (OPMUPOBAHMIO Hambolee
3¢ (eKTUBHBIX TyTEH IS JadbHEeHIero pas-
Butus [1;10].

Pewenue npobnemul
UHDOPMAYUOHHBIX HEEPO308

Jia Toro 4toObl pemuTh MpobiaeMy HH-
(hopMalMOHHBIX HEBPO30B CYILIECTBYET He-
CKOJIBKO IyTeH. OIHUM U3 HUX SIBISACTCS Yudgh-
POBAsL OCMOKCUKAYUSL.

Mepsl uHMdpOBOH IETOKCHKALUHU ObUIN
IIPEIJIOKEHB! B KAU€CTBE PEILICHUS AJIsl yMEHb-
IICHUS] HETATUBHOTO BO3/ICHCTBHSI MCIIONIH30Ba-
HUSI UCTOYHUKOB MH(pOpPMAIUK Ha OHOJIOTHYe-
CKOE M COIMaJIbHOE ONaromnojy4yue Hid COLH-
anbHble oTHOWeHus. Lludposas nerokcukanys
IIPEATOoaraeT nepepbiBbl BO BPEMsI HCIIOIb30-
BaHMsI MMEKTPOHHBIX YCTPOHCTB. DTO Halpas-

JICHO Ha TO, YTOOBI TIOMOYB JIFOJSIM OTBJICULCS
OT TIOBCEIHEBHBIX LU(PPOBBIX MOAKIIOYCHUH.
B mupokom cwmbicie, mudpoBas JIeTOKCHKA-
Ul — 9TO MEPHONl BPEMEHH, B T€UEHUE KOTO-
pOTO 4eloBeK cTapaeTcsl M30erarb MCIOIb30-
BaHHS CBOUX DIICKTPOHHBIX YCTPOHCTB W HC-
MOJIBb30BaTh UX TOJBKO JUIS TOTO, YTOOBI CHU-
3UTh YPOBEHb CTPECCa WIH COCPEIOTOUUTHCS
Ha conuanbHON xu3HU. {udposas merokcu-
Kalusl TOMYePKUBAET CTPEMIIEHHE IMOBBICHUTH
OCBEIOMJIEHHOCTB O Ype3MEePHOM HCIIOIb30Ba-
HUH JIIEKTPOHHOW HHPOPMAIIMOHHOW TEXHUKH
Y TIOBBICUTH camoonTuMu3auto [7;15].

BropeiM myTem OymeT SIBISATBCS NIaHUpO-
sauue nocmynierus ungopmayuu. Js 3Toro
HY)KHO pacmpeienuTsh paboune u Hepabouue
3aa9M TaKUM 00pa3oM, YTOOBI MOTpedsIeHNe
WHQOpPMAIIMK YEepPeIoBalioCh C TBOPYECKOM
JEeSITETBHOCTBI0. A TaKKe BaKHBIM aCIEKTOM
OyzeT SIBISTBbCS COOJIOACHUE ONPEAEICHHOTO
puUTMa pabOTHI, YTO CIIOCOOCTBYET BBIPAOOTKE
HABBIKOB W 3aMEISET Pa3BUTHE yTOMIICHHS.
B »TOM myHKTE MOXHO CKa3arb M O TOCTe-
TICHHOM BXO)KJICHUHM MO3ra B paboTy, YTO JaeT
HauOoJjblee MpUCIOcOOIeHHEe K Harpyske,
a 3HAUMT U M0CJIeJ0BaTeIbHOE BKIIIoUeHue (u-
3HOJIOTHYECKUX MEXaHU3MOB, ONPEACIISIONINX
BBICOKHI YPOBEHb Pab0OTOCTIOCOOHOCTH.

TpetbuM myTeM OyIeT SABIATHCS OMKA3
om unpopmayuu, Komopas aeisemcs 6ecno-
nesnou. Dta uHbOpMaIus SBIsIETCS «yOuii-
Lei» BPEMEHHM U yTrHETAIOUIMM 3BEHOM HEpB-
HOW cucTeMbl. M30BITOYHOE TOCTYILUIEHUE
BMECTE C TOJIe3HOW MHpopManreld HeHyKHOMH
Ha JIaHHBI MOMEHT MOXKET BBI3BAaTh MEPErpy3-
Ky MO3Ta M0 MEXaHW3MYy, OITMCAHHOMY BBIIIIC.
O6paboTka none3Hoi napopmanun Oyaer me-
Hee Y3 PEKTUBHOM.

Emte omauM myTem OyleT SBISTHCS Pa3HO-
o0pasue AeITeIIEHOCTH, nepeKatoueHie 00H020
8U0a 3aHAMUs HA Opy2oe: YMCTBEHHOTO Tpyda
Ha (U3MYECKHI. DTO CIMOCOOCTBYEeT COXpa-
HEHHIO W YIYYIICHHIO JESITETbHOCTH IIEII0TO0
OpraHu3Ma, COBEPIICHCTBYS €ro KOOpAWHAIIU-
OHHBIE MEXaHU3MBL. B ciydae BBIOIHEHUS
¢u3nYecKuX yNpakHEHUH, Hampumep, B Tie-
pHOI TIEPEPHIBOB B PabOTe, MOKHO JOOUTHCS
BOCCT@HOBJICHHUSI YMCTBEHHOH paboToCcnoco0-
HOCTH B 2 pa3a 0ojiee BBICOKOTO, YeM MpH mac-
CHUBHOM OTJBIXE, KOTOPBIM UIUTCS B 2 pasa
nonblue [4, c.41;16].

CyIecTByeT TakKe KoppeKyus ouspeyisi-
YUOHHBIX NPOYECCO8 U Jieuetue DojesHell peay-
sayuu. OHA UMEIOT PSZT OCOOCHHOCTEH.

Ju3perynsaius KakJI0W CHUCTEMBbl MOXKET
BO3HUKHYTh B PE3Yy/IbTaTe BIUSHHS JPYTUX
WHTETPATUBHBIX CHCTEM OpPraHM3Ma, KOTOPHIE
M3MEHSIOT €€, U 3TO MPOUCXOAWT Omaromaps
€IMHCTBY MHTETPaTHBHBIX cucTeM. C ydeTom
9TOr0, HEOOXOJMMO TIPOBEJCHUE KOMILICKC-
HOTO OOCIIEZIOBaHUSI COCTOSIHUSI Pa3TUYHBIX
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CHUCTEM M KOMIUIEKCHOI'O MaToreHes3a, IeJbIo
KOTOPOIO SIBIISICTCS HOPMAaJU3alMsl BCEX BO-
BIICUEHHBIX B MPOIECC U3MEHEHUH W YCTpaHe-
HUE B3aMMOCBS3aHHBIX MEXTy co00# KOMIIO-
HEHTOB C(OPMHUPOBABIICHCS TATOJIOTHYECKOH
cuctembl. Ilpu oOcienoBaHNMU TOIBKO H3Me-
HEHHON CTPYKTYPBI-MUIIICHH, HCCICIOBAHUE
MOJKET HE JaTh pe3ynabpraroB. JledeHue auspe-
TYJIAIAOHHBIX PACCTPONCTB, HANpPaBICHHOE
Ha WCIpaBICHUE HCKIIOYATEIBHO Moanudu-
IMPOBAHHOW CTPYKTYPBI-LIENH W YCTpaHEHHE
JIETEPMUHUPYIOIIEH HM3MEHEHHOW HWHTErpa-
THUBHOM CHCTEMBI, KaK U BO3JCHCTBHUE TOJIBKO
Ha U3MCHUBILIHECS COMATUYECKHE CTPYKTYPbI
0e3 ycTpaHEHUs MPOBOIUPYIOMIEH ITH U3Me-
HEHUS TIATOJIOTUYECKON CHCTEMBI, SBISETCS
HACKITIOUYUTEIBHO cuMIiToMaTuaeckuM [10;13].

IIpu BO3HUKILIEH BCIEACTBUE HApPYIICHHS
pEryISLUY NaTOJIOTnIeCcKOl cucTeMe Onaroza-
P TWIACTHYECKUM TIporieccaMm U Hed(h(eKTuB-
HOCTH BHYTPHUCUCTEMHBIX OOpaTHBIX CBS3EH,
KOTOpBIE TIPUBOMAT K AECTAOMIN3AINN CUCTE-
MBI, TIPOMCXOAUT CTA0MIN3aINs, B Pe3ysbTare
YEro OHa CTAHOBUTCS YCTOMYMBOM KakK K SHJ0-
TEHHBIM PETYAUPYIOIIUM BIUSHUSIM, TAK U K JIe-
4yeOHBIM Bo3aeHcTBUAM. B mpouecce neyenus,
IJIaBHas 11eJTb KOTOPOTO 3aKJIF0YaeTcs B JIecTa-
OWMITM3AIINU CUCTEMBI, SIBIISIETCS yCTPAHEHHE ee
MaTOJIOTUYECKOTO COCTOSHUSI.

OcHOBHas 3ajjaya TNaTOreHETHYECKO Te-
panuu 3aKiIovaeTcsi B TOM, YTOOBI CIOCO0-
CTBOBaTh JIMKBUJIAIMU OAa3MCHBIX MATOTCHE-
TUYECKUX TIPOIECCOB, WHAYIUPYIONIMX BO3-
HUKHOBEHHE TIOCIEIYIOINX IMaTOIOTHYECKAX
MEXaHU3MOB.

[TaTorenernueckass Tepamus JOJDKHA CO-
YETaThCsl C ITUOJIOTMUECKOM Tepanueil. Tonbko
IIPU COUETAHUU ITUX TEPAITUIl MOXKHO OXKUIATh
JIOCTIKSHHS TTOJIOKHUTEITFHOTO pe3ybTara.

OcoOeHHOCTH MaToreHesa He TOIBKO 3a00-
JICBaHUW, HO ¥ OTACIHFHBIX CHHAPOMOB UMEIOT
MHOTO(aKTopHYyI0 npupony. Ha ocHoBe QyHK-
LUOHUPOBAHUSI OpPTraHU3Ma, MHOTO(aKTOp-
HOCTb XapaKTEPHU3yeTCsl BOBJICUCHUEM B W3-
PETYISIUOHHBIA NePEeKT pa3IUYHBIX CHCTEM
U OPraHoB BO B3aUMOJIEHCTBUU ¢ HUMU. MHO-
ro(akTOpHOCTh Pa3TUIHBIX (POPM ITaTOIOTHH
BO3HHUKAET JINOO cpa3y MpH AeHCTBUN HECKOIb-
KHX TIATOTCHHBIX areHTOB, JIMOO P Pa3BUTHH
MaTOJIOTMYECKOro mpouecca. MHorogaxrop-
HOCTh TaToTeHe3a TpeOyeT MPUMEHEHHs pac-
IIMPEHHON KOMIUIEKCHOM Tepamnuu.

IIpu npaBuIIbHOM OpraHU3aIMu KOMILIEKC-
HOTO JICYeHU S, HAMPaBJIEHHOTO Ha pa3HbIe B3a-
HUMOCBSI3aHHBIE JIPYT C IPYTOM BaKHBIC 3BEHBS
B OpraHmsMe, jeueOHbli 3¢ddexT mpenaparos
BO3pacTaeT M MOYTH IMOIHOCTHIO OTCYTCTBYET
rposiBiieHrne mo0o4yHbIX ddekroB. TpynHOCTH
B pa3pabOTKe TepameBTHYECKOTO IMOAX01a 3a-
KJIFOYAIOTCA B TOM, YTO HEOOXOIUMO YUWTHI-
BaTb OCOOCHHOCTH TAaTOTEHETHYECKOW CTPYK-

TypbI 3a00JIeBaHUH, a TaKKe MPABUIBHO MO0~
Oparp neueOHble cpeactBa. [laronmormyeckas
JIETePMUHAHTA SIBISIETCS BaXKHBIM (PaKTOPOM
JUTSI yCTICTITHOM Teparuy MaToJI0THIeCKHX MPO-
meccos [17, c.429].

[Tpy KITMHUYECKOM BBI3IOPOBICHUN CTPYK-
TYpHO-(DYHKIIMOHAIBHBIC U3MEHEHUS OT OBIB-
HIer0  MarojOrMYecKoro mpouecca MOTyT
HE TPOSIBIATHCS, TOTOMY YTO MPUKPHITH CAHO-
reHeTUYeCKUMM Tipolieccamu. [Ipu neiicTBun
HOBOTO TIATOTEHHOTO areHTa MPOSBISIOTCS
cienoBbie marosiorndeckue sddektsl. [lon-
HOE BBI3IOPOBIICHHE XapaKTepU3YyeTCs TeM,
YTO CKpPBIThIE W3MCHCHHS JMKBUIHMPOBAHBI
00 OT HHUX COXPAHSAETCS MPOYHO «3aMypOo-
BaHHBI» IJIACTHYECKUMHU TIPOIIECCAMH CIIE].
B aTux ycnoBusiX BBI3OPOBICHHUE MEPEXONUT
B YCTOHYMBOE COCTOSTHUE 37I0POBBSI.

Jns mopmaBieHUs] THIEPAKTUBHBIX MATO-
JIOTMYECKUX JCTEPMHUHAHT M CHUCTEM LieJie-
CO00pa3HO BKIJIFOYATh B KOMILUIEKCHYIO Tepa-
MUIO TIperaparbl, OKa3bIBAIOIINE TOPMO3HBIE
3 PexTHI.

B kommekcHOW mNaTOreHeTUYecKou Te-
panuy MaTojIOrMYeCKUX M3MEHEHUW BbICLIEH
HEPBHOU JIESATEIBHOCTH U B ICUXUYECKOH ce-
pe HEOoOXOIMMO HCITONB30BaTh HE TOIBKO (ap-
MaKOJIOTHYECKHAE CPEICTBa, HO M TICHXOTepa-
nnto. HeobxommumMo co3aath y 00JI5HOTO HOBYIO
MICUXUYECKYI0 HMH(POPMAIMOHHYIO (YHKIHO-
HAJILHYIO CHUCTEMY, KOTopasi Moria Obl CTaTh
JIOMUHAHTHON ¥ TOJIABJISITh TICUXOIATONOTH-
YECKYH0 CHCTEMY.

J1s KoppeKInu HEKOTOPBIX (OopM IHu3pe-
TYJISAIAOHHBIX HEPBHBIX M HEUPOTICHXHYECKUX
CHHJIPOMOB MOKET OKa3aThcsi 3()(HEKTHBHBIM
MeToJ OWOYIpaBICHUS M TCHUXOYIpPaBICHHS
¢ 00paTHOii cBA3bI0. 151 UX IPUMECHEHHSI BaK-
HO CO3JIaTh AJITOPUTMEI JICYCHHUS, COOTBETCTBY-
IOIIME TAaTOTeHEeTHYECKOW CTPYKType U OCO-
OCHHOCTSIM JTU3PETYIAINOHHBIX CHHIPOMOB
¥ HMH(HOPMAITMOHHOH TTaTOJIOTHH.

B cBsi3u ¢ Tem, uTo npu J1r000M 3a00s1eBa-
HUHM MMEIOT MECTO Pa3jMyHble MaToXHMHUYe-
CKHE TIPOIIECCHI, B KOMITJICKCHYIO TTaTOTCHETH-
YECKYI0 Tepanuio AU3PEryIAINOHHON TaToo-
TUH HEOOXOAWMO BKITIOYATh KOPPEKIHIO 3THUX
Hapymenuit [17, c.429].

3aKjIoueHue

Bo3nuknoBeHnue HEBPOTUYCCKHUX pac-
CTPOKCTB, CBSI3aHHBIX C WH(OPMAIMOHHBIM
BO3/ICWICTBUEM — OJHA M3 aKTYyaJbHBIX MPO-
OneM coBpeMeHHOW MenunuHbl. [lonydeHue
M30BITOYHON WH(pOpMAIHH, OOJBITOE KOIHYe-
CTBO €€ HCTOYHUKOB, HApyLICHUE CTPYKTYPHOMI
OpraHu3aluu, NoTpedIeHne HOBOCTEH pas3iny-
HOTO XapakTepa, MepeKIoueHUEe ¢ OHOTO HC-
TOYHHMKA MH(QOPMAIIMU Ha JPYTOH, OTCYTCTBUE
OT/IbIXa — OCHOBHBIC TPUYMHBI PA3BUTHS HH-
(dopMaIOHHBIX HEBPO30B. B nuTeparype onu-

EUROPEAN JOURNAL OF NATURAL HISTORY Ne3, 2024



MeduyuHckue HayKu

CaH LEJbI pAll TEOpUl MaTroreHe3a 3Tou ma-
TOJIOTHH, OCHOBHBIMHU U3 KOTOPBIX SIBJISIOTCS:
YMEHBILIEHHE CHJIBI MPOLECCOB BO30YKACHUS
U TOPMOXKEHHsI; HapylIeHHWE YpaBHOBEIICH-
HOCTH HEPBHBIX MPOIECCOB, (OPMUPOBAHUE
MaTOJIOTUYECKON CUCTEMBI C BOSHUKHOBEHUEM
JIOMUHAHT, IETEPMUHAHT U MOPOYHBIX KPYTOB;
YMEHBIIEHHE TOJBUKHOCTH HEPBHBIX IPO-
LIECCOB MJIM UX MAaTOJIOTHYECKash MHEPTHOCTh
C pa3BHTHEM 3aCTOMHBIX (Da30BBIX SIBICHUH.
B kagecTBe MpOPHITAKTHIESCKUX MEp, CITOCO0-
CTBYIOIMX aJanTaluu K I/IH(I)OpMaI_II/IOHHI;IM
neperpyskam, OTHOCST IU(POBYIO IETOKCHUKA-
LUI0, MJIAHUPOBAHUE TOCTYIUICHHUS HHpOpMa-
UM, OTKa3 OT Oecrone3Hol nHpopmauuny, me-
peKIIoueHNe OHOTO BU/Ia 3aHATHS Ha JPYTOE.
KommuiekcHoe neuenne MHGOpMAIMOHHBIX He-
BPO30B BKJIFOYAET MPUMEHEHUE (apMaKoIoTH-
YECKUX MPenaparoB M MCUXOTepaneBTUYeCKre
METO/BI BO3/ICHCTBUSI.
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OCBEJOMJVIEHHOCTb CTAPIIEKJIACCHHUKOB B BOITPOCAX
AHATOMHUHU U ®PU3NOJOI'MU PEITPOAYKTUBHOUN CUCTEMBI
N 3ABOJIEBAHUMU, NTEPEJAIOIIUXCS ITOJIOBBIM ITYTEM

TI'oce JI.P., Kynakoaesa T.B., Kyp6arosa C.II., YToukun FO.A.

@I'EOY BO «Ilepmckuti 20cyoapcmeaentbiti MeOUYUuHCKUU yHugepcumem
umenu akademuxa E.A. Baenepay, Ilepmv, e-mail: l.goss@mail.ru

Llenbro paboThI OBLIO OLIEHUTH YPOBEHB OCBEOMICHHOCTH ydamuxcst 10 n 11 ki1accoB B Bopocax aHaTOMUN
1 GU3HOTOTUH PENPOTYKTUBHOM CHCTEMBI M 3a00JI€BaHNS, IIEPEIAIOIIIECs TTOJIOBBIM ITyTeM. ABTOPaMHU OBLIO MPO-
BEJICHO AaHOHUMHOE aHKeTHPOBAHUE YUaIIUXCs CTAPLINX KIaccoB 001eo0pa3oBaTenbHbIX yupexaenuii [lepmckoro
kpast. B onpoce y4yactBoaino 194 yuennka: 52 ronomm (26,8%) u 142 nesyuku (73,2%). Craructudeckas oopa-
60TKa JTaHHBIX TTPOBOJIMIIACH C HCTIONb30BaHHEM TporpamMmel IBM SPSS Statistics 23. B xone uccienoanus Obu1
MPOBEICH KOPPESILMOHHBINA aHAIU3 YPOBHS 3HAaHMH LIKOJBbHUKOB aHATOMHMHU U (PU3HOIIOTHHU KEHCKOW U MYIKCKOI
11oJ10Bo# cucteMsl. [Ipu crarncTyeckoM aHanu3e ObUIO BBISBICHO, YTO OHOILH, TAKXKE, KaK U JICBYIIKH, OJIHHAKOBO
OCBEIIOMJICHBI B IAaHHOM Borpoce. OnHaKo JeByIIKH B 6ojee paHHEM BO3PAcTe 03HAKOMMIIICH C aHATOMO-(PU3HO0-
JIOTMYECKUMHU TEPMHHAMH JKEHCKOI penpoayKTuBHOi cuctemsl (p<0,05). Kacaemo ocBenomieHHOCTH 0 3aboneBa-
HUSIX, NIE€PE/IAtOLUXCS TIOJIOBBIM IyTEM, YUCHUKH 110Ka3aId OJMHAKOBBINA ypoBeHb 3HaHuii (p>0,05). B pe3synsrare
MIOJTy9IEHHBIX JaHHBIX ObLIO BBISIBICHO, YTO MIKOJILHUKH UMEIOT HU3KUH YPOBCHb 3HAHUH aHATOMHU U (pU3HOIOTHU
PETPORYKTHBHON CHCTEMBL, a TAKXKe CMEKHBIX TeM. HeoOX0AMMO pacipuTh Kpyro3op yIeHHKOB 110 JaHHOH TeMe,
IyTeM BBEJICHHS JIONOHUTEIIbHBIX 3aHATHH B JJOCTYITHOMN (hopme.

KuroueBrble ciioBa: PEenpoaAyKTHBHOE 310POBbLE, IIKOJIbHUKH, 3a60.11enanml, nepeaarouiuecst MOJIOBbIM IMyTeM, JIUYHAS
TUTHEeHAa, CTATHCTHYECKHI aHAIN3

HIGH SCHOOL STUDENTS’ KNOWLEDGE OF THE ANATOMY
AND PHYSIOLOGY OF THE REPRODUCTIVE SYSTEM
AND SEXUALLY TRANSMITTED DISEASES

Goss L.R., Kunakbaeva T.V., Kurbatova S.P., Utochkin Yu.A.

Perm State Medical University named after Academician E.A. Wagner, Perm,
e-mail: L.goss@mail.ru

The aim of the work was to assess the level of awareness of 10th and 11th grade students in the anatomy and
physiology of the reproductive system and sexually transmitted diseases. The authors conducted an anonymous survey
of high school students of educational institutions of the Perm Region. 194 students participated in the survey: 52 boys
(26.8%) and 142 girls (73.2%). Statistical data processing was carried out using the IBM SPSS Statistics 23 program.
During the study, a correlation analysis of the level of knowledge of schoolchildren in the anatomy and physiology
of the female and male reproductive systems was carried out. Statistical analysis revealed that boys, as well as girls,
are equally aware of this issue. However, girls at an earlier age became familiar with the anatomical and physiological
terms of the female reproductive system (p<0.05). With regard to awareness of sexually transmitted diseases, the stu-
dents showed the same level of knowledge (p>0.05). As a result of the data obtained, it was revealed that schoolchildren
have a low level of knowledge of the anatomy and physiology of the reproductive system, as well as related topics. It
is necessary to broaden the horizons of students on this topic by introducing additional classes in an accessible form.

Keywords: reproductive health, schoolchildren, sexually transmitted diseases, personal hygiene, statistical analysis

B nmnocnegnue aecsATHIETHS IIKOJIbHU-
KM BCE Halle CTaJM 33/1aBaTbCsi BOIPOCOM O
PETPOAYKTHBHOM 3[0POBBE M €r0 aHaTOMO-
¢dusnonornvyeckux acrekrax. K coxanenuro,
B COBPEMEHHOM O0ILECTBE JaHHOH mpobieme
yAENsAETCS Majo BHHMAaHHUS, B CBSI3U C 4YeM
KaXAbI TOI YMEHBIIACTCS BO3pacT BCTY-
IUIEHUSI B TIOJIOBYIO JKHM3Hb, HACTYIUICHUS
OEepeMEHHOCTH M HMJET TCHACHIUS K YBEJH-
YEHUIO Yuciia 3a00JeBaHU, NepeaoIuxcs
MOJIOBBIM TIyTeM, a0OpTOB, HEKelaTelbHBIX
OEepeMEHHOCTEH M MOCHEACTBUHN, CBSI3aHHBIX
¢ otuM. [loapocTku y3HAIOT O PEeNpOAYKTHUB-
HOM 3JI0POBbE B INKOJE, M3ydass aHATOMUIO

1 (QU3NOIIOTHIO TIOJIOBOY CUCTEMBI Ha yPOKax
ouonorun. Jlns CTapieKIacCHUKOB BaKHO
3HATh U MOHUMATh, KaK (QYHKIMOHUPYET HAII
OpraHuU3M B IUIaHC ACTOPOXACHUA, U3Yy4aTb
Hay4YHYIO JINTEeparypy IO JaHHOU Teme, 00-
CYXKJaTh C POJIUTEISIMU U CBepcTHHKaMU. Ho
C COBPEMEHHOM COLIMyME CYIIECTBYET Orpa-
HUYECHHOE KOJIUYECTBO CIEIUANBHBIX Kyp-
COB TIO TeMe, B MIKOJIAX MOJOOHBIC BOIPOCH
HE W3YYaloTCsl WM K€ MM YIEISIeTCsS Malioe
KOJIMUECTBO BpeMeHH. TakuMm oOpaszom, clie-
JIyeT U3yYUTh YPOBEHb 3HAHUHU IIKOJIbHUKOB
CTapIIuX KIACCOB B BOIPOCE PEIPOIYKTHB-
HOTO BocmuTaHusA [1].
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Lenb paboTHI: OLICHUTH YPOBEHb OCBEIOM-
nenHocTH ydanuxcs 10 u 11 xnaccos B Bornpo-
cax aHaTOMHHU U (PU3UOJIOTUH PEIPOAYKTHBHOM
CHCTEMBI U 3a00JI€BaHUSX, IEPEIAIOLINXCS 10~
noBeM TryTeM (3IIIIIT).

MarepuaJjibl U METOAbI HCCJIEJOBAHUS

B pamkax Hamiero wuccliiegoBaHUs ObLIO
MIPOBEJICHO AaHOHUMHOE aHKETHPOBAaHUE CPEITU
yualuxcsl CTapuMX KiaccoB juuesi Harwo-
HAJIBHOTO HCCIIE0BATEIbCKOTO YHUBEPCUTETA
Bericiied mkoipl SKOHOMHKH U JPYyTUX 00pa-
30BaTeNIbHBIX yupexjaeHuid [lepMckoro kpas.
B onpoce yugactBoBano 194 yuennka, KoTopsie
OBLIN pa3JiesieHbl Ha JBE TPYIIIbI IO FeHCPHO-
My npu3Haky: 1 rpynmna — 52 roHomu (26,8%),
2 rpynna —142 nesymku (73,2%). B ankere
OBLIO TIPECTAaBIEHO HECKOJIBKO BOIIPOCOB, Ka-
CAIOMIXCS aHATOMO-(PH3HOIOTHIECKIAX aACTIeK-
TOB PEMPOYKTUBHOTO 3/I0OPOBBSI, & TAKKE BO-
npocsl auuHOi ruruensl u 3IIIIII, orBeTHB
Ha KOTOpPbIe MOYXHO TPOCIIETUTh YPOBEHb 3HA-
HUN HIKOJIBHUKOB 110 3TUM TeMaM [2].

Craructudeckas 00pabOTKa AaHHBIX MPO-
BOJIMJIACH C UCITIOJIB30BaHUEM ITporpaMmbl IBM
SPSS Statistics 23. CpaBHeHHE MPOICHTHBIX
JIOJICH TIPY aHANIM3€ YETHIPEXIOIBHBIX TAaOIHUIT
COMPSKCHHOCTH BBITIOJHSIIOCH € TOMOLIBIO
Kputepus xu-kBaapart [lupcona (npu 3nadeHu-
SIX OKUAaeMoro siBieHust 6onee 10), ToyHOTO
kputepus Oumepa (MpU 3HAYCHUAK OKHUAAC-
Moro siBiicHust MeHee 10), koadduiimerTa Kop-
pemsimuu [Tupcona. Cucremaruzanus Ioiy-
YEHHBIX PE3YJBTATOB OCYIICCTBIISUINCH B AJEK-
TpoHHbIX Tabmuuax Microsoft Office Excel
2016 u B TekcrtoBoM pemakTope Microsoft
Word, 2016.

Pesyabratsl ucciienoBanus
U UX 00Cy:KIeHue

B nepBoii 4aCTH CTaTUCTUYECKOIO aHAJIN3A
OyIyT pacCMOTPEHBI BOIIPOCHI O3HAKOMJICHHO-
CTH CTapIICKIIACCHUKOB C aHATOMUEH U (pr3Ho-
JIOTUEH MYXKCKOU U dKEHCKOU MOJIOBBIX CUCTEM,
Y C/IeTIaHBl COOTBETCTBYIOIINE BHIBOIBI.

B pesynpraTe KOppensIHMOHHOTO aHaIA3a
mo wmerony Ilupcona ObUIO BBIABICHO,
YTO YPOBEHb U3YUYCHHUS CTAPIICKIACCHUKAMU

MOJIOBOM CHCTEMBI B IIKOJIE CPEAH JEBYIICK
U IOHOHIEH HMeeT clabylo OTPHULATENbHYIO
cBs3b (r =-0,017). D10 roBopuT 00 OTCYTCTBUH
3aBUCHMOCTH MEXIY yPOBHEM H3YYEHHUS pe-
MPOAYKTUBHOW CHCTEMBI M TE€HICPHBIM IIpPH-
3HaKOM. Paznuuusi Mexay IOHOUIAMH H Jie-
ByIIKAMUA B KOHKPETHOM BOIPOCE OTCYT-
ctBytoT (p > 0,05), cienoBareinbHO, YPOBEHb
3HaHUW B JTAHHOM BOIIPOCE Y HHUX OJMHAKOB.
Tax, 19,23% ronomeii u 19,7% neByiuek He U3-
y4aJy TeMy aHaTOMHH ITOJI0BOIi cuctemsr;, 71,1%
toHotiel u 70,4% neBylleK — u3ydanu; 1 ObLIo
JTAHO HA CAMOCTOSTEIBHOE U3ydeHue JTUIlb 9,6%
1 9,9% ydeHukam coOTBETCTBEHHO (Tadi. 1).

O3HaKOMJICHHOCTh C  AQHAaTOMHUYECKH-
MU TOHSTUSMU >KEHCKOM MOJOBOH CHUCTEMBI
(«MaTKay, «IMIHUKWY», «BIATAJIHINE, «MaJIbIe
1 OOIIBIIINE TTOJIOBBIE IYOBI», KKIIUTOP») Y JIEBY-
IIeK U roHomIel onuHakosa (p>0,05), koppersi-
[IMOHHAs CBs3b cllabast, ooparHas (r = -0,073),
YTO TOBOPUT OO0 OTCYTCTBHH B3aUMOCBSI3U
MEX]Ty TIOJIOM ¥ 3HAHHEM aHATOMHUH JKEHCKOH
MTOJIOBOM cucTeMbl (Tabmn. 2). Muas cutyamms
00CTOUT C 3HAHUSMU O MOHSITUSIX, UCIIONB3Y-
€MBIX TIPU W3yYCHUU aHATOMHUU MYMKCKOH IO-
JIOBOH CHCTEMOM («SIUYKW», KIIOJIOBOU WIICHY,
«TIpesicTaTeNnbHas Kele3a», «CEMEHHON KaHa-
THK»). FOHOIIM 601ee 0CBETOMIICHBI B JAHHOM
Bompoce, yem JieBymku (71,1% mporus 50%)
(Tabm. 3). Mcxoas U3 cTaTUCTUYECKOTO aHalu-
3a, MOKHO CKa3aTh, YTO YYEHUKH Pa3HOTO MoJIa
HEOJIMHAKOBO 3HAKOMBI C aHATOMHUEH MYKCKOH
nonoBoi cuctemsl (p<0,05), KOppensIIrOHHBII
aHaJIU3 TOBOPUT O CPEIHEH MOJ0KUTEIbHOU
cBs3u (1=0,413), 9TO MOKA3EIBACT 3aBUCUMOCTH
3HAHUM MY’KCKOM IOJIOBOM CHUCTEMBI OT IOJa
CTapIICKIaCCHUKOB.

Cpennuid BO3pacT, B KOTOPOM cTaplie-
KIIACCHUKH Y3HABAIH O TaKUX (PU3UOJIOTHYE-
CKHX TIOHSTHSIX KaK «MEHCTpyallush» U «ce-
MSIU3BEPIKEHNE», COCTAaBUJI CPEOu JEBYIIEK
11 netr u 12 et cOOTBETCTBEHHO, CPEAM IOHO-
mieit — 12 jer uist kaxkoro nousitus (puc. 1, 2).
KoppensimoHHbIX aHaNW3 MOKa3all, YTO BO3-
pact, B KOTOPOM yYEHUKH y3HAIH O TEPMHUHE
«MEHCTpYaIHs», y FOHOIIEH U AEBYIIEK Pa3iiu-
geH (p<0,05), mo xapakTepy KOppeIsmroHHas
cBA3b npsimast, cpenusis (1=0,386).

Tao6auna 1
N3yyenune anHaToMHUH KEHCKOU U MY>KCKOM MOJOBOM CUCTEMBI B LIKOJIE
M3ydeHne aHaTOMHUM )KEHCKON U MYKCKOH MOJIOBOM CHUCTEMBI B LIKOJIE
KomuuecTro OBLJIO TaHO HAa
HE M3yJain Jia, MoAPOoOHO | CaMOCTOSTEIHHOE Bcero
H3yUYCHHE
Ilon pecrionaeHTa: | MysKCKOI 10 37 5 52
JKEHCKHH 28 100 14 142
Bceero 38 137 19 194
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Taoauna 2
OCBeIOMIICHHOCTh 00 aHATOMUYECKUX TOHATHIX KCHCKOM TIOJIOBOM CHCTEMBI
OCBEJIOMIICHHOCTD O MOHATHSX («MATKa», «IUIHUKUY,
«BJIATAJIMIIEY, «MAJTbIC 1 OOJIBIINE TIOJIOBBIE I'YObD», KKIIUTOP))
Konnuectso Bcero
HU OJTHO W3 TOHSATHH Iia, Bce Jla, HO HE Bce
HE 3HAKOMO MOHSTHS MOHSATHS
ITon pecrnionsieHTa: | MyXKCKOM 0 43 9 52
KEHCKUI 2 122 18 142
Bcero 2 165 27 194
Tabauna 3
OcCBenOMIIEHHOCTh PECTIOHJICHTOB 00 AHATOMUYECKUX MTOHSATUSIX MYKCKON TTOJIOBOM CHCTEMBI
OCBEIOMIICHHOCTD O MOHATHSX (<SIMUKH, KITOJOBOM
YIICHY, IIPEICTATeIbHAS KEIC3a», KCEMCHHOI KaHATHK) )
KonuvectBo Bcero
HU OJTHO M3 MOHSITUH Jia, BCe Jia, HO He
HE 3HAKOMO MTOHSTHUS BCE MOHATHS
IMon pecrnionneHTa: | MyKCKOi 0 37 15 52
JKEHCKUN 3 71 68 142
Bcero 3 108 83 194
e Bospact
nNoNyveHuA
uHdopmaymu
0
MEHCTpyauum
W4
M
.
Osg
=10
=4 1"
g 012
o 013
T W14
s 207
s o
x
10
0—

MY>XCKON KEHCKUM

Mon pecnoHAeHTa

Puc. 1. Juazpamma pacnpedenenus no 603pacniy pecnoHOeHmos,
CO2N1ACHO NONYYeHUs Nepoti uHGopMayuy 0 NOHAMUU (MEHCMPYaAyULU»
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Mon pecnoHpeHTa

Puc. 2. Juaepamma pacnpedenenus no 6o3pacny pecnoHOeHmos,
CO2NACHO NOTYYeHUs NePEOll UHGOPMAYUL O NOHAMUU «CEMAUIEEPAHCEHUE)

O3HAaKOMJICHHOCTh C TOHSTHEM «CEMSH3-
BEP)KEHUE» Y YUYCHUKOB Pa3HBIX I10JI0B OJHMHA-
xoBa (p>0,05), koppensiiuoHHast CBs3b ciadasi,
oOparHast mo xapakrepy (r = -0,03). Takum
00pa3oM, JIEeBYIIKH B Oojiee paHHEM BO3pacTe
3HAKOMSITCS € TIOHSITHEM «MEHCTpYaIus», He-
JKEIM IOHOIIN; & O TePMUHE «CeMSH3BEpIKe-
HHE» Y3HAIOT B OJJHOM U TOM e Bo3pacte [3].

Takum oOpazoM, B 00pa30BaTeIbHBIX
OpraHu3alMsAX CIeIyeT JODKHBIM 00pa3oM
OTHOCHTBCS K H3YYCHHIO DPENpOLYKTHBHOM
CHCTEMBbI, KaK Cpelu ACBYIICK, TaK U CPEIH
roHomel. [TonpoOHO M3ydaTh Kak aHATOMHUIO,
Tak ¥ (U3MUOJIOTHIO MTOJIOBON CUCTEMBI, YTOOBI
MOPOCTKH OBUTH IPAMOTHBIMH B JaHHOM BO-
npoce, a TakkKe JUIsl CHIKEHHsI pUCKa Hemaro-
NPUSTHBIX TIOCIIE/ICTBUI B FOHOM BO3pacTe.

Bropasi 4acTh CTAaTHCTHYECKOTO aHAM3a
MOCBSIIICHA BOMPOCAM, CBS3aHHBIM C JIMYHOMN
THTHEHOH M OCBEIOMIICHHOCTH PECIIOHICHTOB
o 3I1IIII.

B xone omnpoca ObLIO BBISBICHO, YTO JTHY-
Hasl TUTHCHA TIOJIOBBIX OPraHOB COOJIONACT-
csl crapuiekiaccHukamu exenHeBHo (80,7%
oHOIIaMd W 85,9% neBymikamu) WM ke
yepes aeHb (19,3% ronomamu u 12,7% aeByii-
KaMH) W JIUIb | JIeByIIKa cOOMI0AaeT JINYHYIO

TUTHEHY pa3 B Heziemio, U 1 — He coOmomaer
(1o 0,7% cootBeTCTBEHHO) (Tabm. 4).

OTBeTHB Ha BOIIPOC, Kacarolluics pac-
nmppoBku abopesuarypol: 3T, yueHuku
Pa3HbIX [10JIOB MTOKa3aJi OANHAKOBBIH YPOBEHb
3HaHud. Tak, 65,5% neBymex u 61,5% foHO-
el 3HAIOT pacIU(POBKY, OTMETHB COOTBET-
CTBYIOIIMI BapwaHT oTBeTa («3aboleBaHus,
nepenaroyecs: MojJoBeIM MmyTem»). W numb
34,5% nepymiek u 38,5% 1oHomie He 3HAIOT
JaHHOTO TEPMHMHA.

Cpennuii BO3pacT, B KOTOPOM cTaplie-
kiaccHuku y3Hasamu o 3IIIIII, cocraBmr cpe-
I fAeByIeK 13 JeT, Tak jke, Kak U CPeIn F0HO-
mei (puc.3). CrarucTHueckuil aHanu3 IMoka-
3aJ1, 4YTO BO3pAcT, B KOTOPOM YUYCHUKH y3HAIU
o 3IIIII1, y roHOMIIEH 1 IEBYIIEK HE OTIMYAETCS
(p > 0,05), xapakTepucTHKa KOPPENIALNHN Clie-
Iytormasi: CBs3b oOparHasi, cnabdas (r =—0,042).
O3znakomieHHoOCTh ¢ orsitreM 3IIIIIT y mon-
POCTKOB O0OMX TIOJIOB MPOUCXOAUT B OJHOM
Y TOM K€ BO3pacre.

[IpennoxuB yueHUKaM BBIOpaTh U3 MpPEA-
CTaBJICHHBIX 3a00JIeBaHUN T€, KOTOPBIE OTHO-
carcst x 3IIIII, ObL10 BBISBIACHO, UTO 69,2%
toHomiel u 74% neBymiek oTMeTHIH 3 1 Oonee
BEPHBIX OTBETA.
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CO6J'IIOI[CHI/IC JINYHOHN TMTHCHEI

Tao6auna 4

Co0roIcCHHE JIMYHOM TUTUCHBI TTOJIOBBIX OPTaHOB
KOHI/I‘I@CTBO He Ja, na, na, pa3 Bcero
coOIIfoIat0 | eKEeITHEBHO | Yepes JeHb | B HEAETIO
[Ton peciongenTa: | MysKCKoi 0 42 10 0 52
JKEHCKHUH 1 122 18 1 142
Bcero 1 164 27 1 194
Tadoauna 5
3aboneBanus, otHocsmecs k 3T
3aboneBanust, oTHocsuecs K 3IITIIT
KonnuectBo Bcero
HE Ha3BaJl BCC MMPABWIBHO | HAa3BaJl MPABUIEHO
Ilon pecrioHaeHTa: | MyXCKOH 16 36 52
JKEHCKHUI 37 105 142
Bcero 53 141 194
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MYXXCKOMN KEHCKMI

Mon pecnoHAeHTa

Puc. 3. Juacpamma pacnpedenenus no 60o3pacniy pecnoHOeHmos,
€o2nacHo noryueHus nepgoti ungopmayuu o nowamuu « 311y

Ocranbubie — 30,8% 1 26% COOTBETCTBEH-
HO — BBIOMpAJIN HETIPABUIIBHBIC OTBETHI ITH JKE
MeHee 3 BepHbIX (Tadmn. 5). [IpoBens cratucTu-
YEeCKUIl aHalli3, aBTOPAMH CTaThH CJIENAH BbI-
BOJI, UTO HET F'€HJICPHBIX PA3IUUU MEXKTY CTap-

HICKJIACCHUKAMHU B JlaHHOM Boripoce (p > 0,05).
Koppensiunonnslii aHanu3 mokaszai crnadylo,
NpsIMYIO CBsI3b 10 Xapakrepuctuke (r = 0,047),
YTO TOBOPUT 00 OTCYTCTBUH B3aUMOCBS3U MEX-
Ity TtojioM 1 3HaHueM ToHsTust «3I1T1TT».
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Tao6auna 6

Pacnpenenenue oTBeToB pecnioHAeHTOB Ha Boipoc: «Kak yoepeus ceds ot 3IITIII?»

Kak ybepeus ceds ot 3ITIIT
KonuuaecTtro Bcero
OTBETHJI HE MIPABUIBHO | OTBETHJI MPABHIBHO
Ion pecnionzexra: MYKCKOM 8 44 52
JKEHCKU I 8 134 142
Bcero 16 178 194

CrapIIekIacCHUKH, aB Pa3BEPHYTHIH OT-
BET Ha BOIIPOC: «Kak yoepeub cedst ot 3IITITI?»,
B 84,6% (tonomm) u 94,4% (neBymikn) ciyda-
eB OTBeTHJIN BepHO. Cpen 0TBETOB OBIJIO HC-
MOJIb30BaHUE Pa3HBIX CHOCOOOB KOHTpaler-
LM, 3aMHTEPECOBAHHOCTD B 3[J0POBBE apTHE-
pa u apyrue. 15,4% ydeHHKa My’>KCKOTO IoJa
u 5,6% — EHCKOTO, JaJIi HEBEPHbIE BAPUAHTbI
orBeta (Tabm. 6). TakuM 00pa3oM, IEBYIIIKH
OoJsiee OCBEJJOMJICHBI B JaHHOM BOIIpOCE, He-
JKEJT FOHOUIH.

ABTOpBI Y3HAJIH Yy PECIIOHACHTOB U O JIeii-
CTBHAX, KOTOpbIE OHM MPEANPUMYT IpHU 3apa-
sxernn 3IIIIIT [4, 5]. BorpmuHCTBO cTapire-
KJIACCHUKOB 00paTiATCi K CHELMAIUCTY, 3TO
56% ronomeit u 44,7% neByuiex, WiIn xe pac-
ckaxyT poautersim: 41,3% ronoment u 43,9%
naeBymiek. 2,2%  cTaplIeKJIacCHHKAa — MYX-
ckoro moma u 3,1% — KEHCKOro COXpaHsT
B TaiiHe. C JApYy3bAMH MOAEIATCS TOJIBKO
JeByIKH — 8,3%.

3aKkjoueHue

[IpoaHanu3upoBaB MOIYYCHHBIC IaHHbBIC,
MOXHO CJeNarh OOIue 3aKIIoueHHEe, Kacaro-
[IMecs 3HaHWW IKOJBHUKOB CTApIIero 3BEHa
B aHAaTOMO-(DM3HMOJIOTUYECKUX acCIeKTax pe-
MIPOAYKTUBHOW CUCTEMBI W 3a00JEeBaHUH, Tie-
PENArOIIUXCs TOJOBBIM MyTeM. 3HAHUSI, TTOITY-
YCHHBIC HAa YPOKax B IIKOJIAX, HEJOCTATOUYHBI
JUISL TIOJTHOTO YCBOCHHS Marepuajia 1o TeMe
aHATOMHUS U (PU3UOJIOTHS IIOJIOBOW CUCTEMBI
u 3IIIII. HeobOxomumo Oosiee KauyeCTBEHHO
U JIOJDKHBIM 00pa3oM MPEernoJHOCUTh MaTepu-
al, JielaTh B BHJC CXEM, PHCYHKOB, TaONHII,
co3zaBaTh OyKJIEThbI, UH()OPMAIIMOHHBIC CTCH-

JIbl, COLIMAJIbHBIEC POJIMKH, OJIaroAapsi KOTOPBIM
Tema OyJleT ycBanBaThcs Topaszo ydimie. Bre-
JICHUE JIOTIOJHUTENBHBIX KypCOB B 00pa3oBa-
TCJIBbHBIX YUPCKJICHUAX IIOBBICUT OCBCIOM-
JICHHOCTh IIKOJILHUKOB B JaHHOM BOIIpOCE.
BrrsicHuB, 4TO OOJIBIIMHCTBO YYEHUKOB y3Ha-
JM O PA3IHYHBIX (PU3MOIOTMYECKUX MOHATHAX
u o 3IIIIIT B pannem Bozpacte (11-13 ner),
HE0OXOMMMO WMEHHO C JTOT0 Bo3pacTta 00-
CYy)XXaTb JAaHHYIKO TEMY B MIKOJaX, CO CIICIIU-
AIKCTaMH | IOMa ¢ poAuTessiMU. Bormpoc nny-
HOU TMTHEHBI TaKkKe HEOOXOAMMO 3aTparuBaTh
Ha ypOKax U JIoMa, AeJ1aTh HUHTEPECHBIE TO0KIIa-
Il U B TOCTYITHOU (hopMe OOBSICHATH O BaXK-
HOCTH JIaHHOTO aCIEeKTa TUTHEHBI.
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