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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.
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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 microflora. 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% NaCl.
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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

0nM_ to,

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° AGAGTT 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 pL. Go Taq Green Master Mix,
0.5 puL downstream primer (10 uM), 0.5 pL
reverse primer (10 uM), 10.5 puLL of DNA-free
water and 1 pL 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
1$5;5.5;6;,6.5;,7,7.5; 8

- Nitrogen sources: environments with add-
ed nitrogen sources (KNO,, NH,Cl, 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 Bl 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 BI 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 (pm) 0,9-1,0 0,3-0,8 0,2-0,5 0,7-1,1
x2.7-3.1 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

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 3AS, 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)
B1 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.
i1solated 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

() Bacilus velezensis strain YA215 chromosome_complete genome
() Bacilus velezensis strain YC 89 chromosome, complete genome
() Bacilus velezensis strain ID-A04 chromosome, complete genome
() Bacillus velezensis strain ID-AQ3 chromosome, complete genome
() Bacilus velezensis sirain ID-AO1 chromosome, complete genome

Scientific ~ Max Total Query E Par.
Name Score Score Cover value Ident
L 4

v v v v v
Bacillus vel... 1319 11826 100% 0.0
Bacilusvel ~ 1319 11800 100% 00

hcci.en Accession

99.05% 3976514 CP1214651
99.05% 3953810 C 499,
Bacillus vel... 1319 11815 100% 0.0

Il .. 1319 11837 100% 0.0
Bacillus vel... 1318 11789 100% 0.0
Bacillus vel... 1319 11821 100% 0.0

09.05% 4006080 CP0GE501.1
99.05% 4251504 CPOBB379.1
99.05% 4203099 CPO0E6378.1
09.05% 30938841 CPOG6377.1

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).
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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,Cl, 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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ABCHECC ITIOYKHU KAK OCJIO)KHEHUE NMEJIOHE®PUTA
HA NIPUMEPE KIMHUYECKOI'O CJIYYASA

AmnocoBa C.P., Tpopumona C.C., Anyppuena E.U., MakeeBa A.B.

@I'FOY BO «Boponecckuil 20Cy0apcmeenHblil MeOUYUHCKULL YHUepcumen
umenu H.H. Bypoenxoy, Boponeoic, e-mail: sofaanosova241@gmal.com

Topaxenue mouex B Buje abciecca SBISIETCs PEAKOil aTOJIOTHEH B MPpaKTUKE Bpada. Tak Kak MPOsiBICHUE JaH-
HOTO 3a00JIEBaHMS 110 CUMIITOMATHKE CXOXKE C MHOKECTBOM JIPYTHX NaTojIoruii. B yacTHOCTH, TAKMM CHMITOMOM SIB-
JISIeTCsI TIOBBIIIEHHE TeMieparypbl. CyIecTByeT HeCKOJIBKO Iy Tel MomafaHusi MHKPOOHOU (IOpHI, KOTOpast sIBIsieTCst
IVIaBHBIM 3THOIOTUYECKHM (haKTOPOM 3a00/eBaHMs, B IONOCTh Mouku. Llens. Onucanue KIMHAYECKOTO CIIydas Oc-
JIOXKHEHHs! MH(EKIMKM MOYEBBIBOAIINX ITyTel — abcuecca mouku. Marepuaisl 1 Metozbl. B kadectBe Marepuaia uc-
CIJIeIOBAHHS H3yJallach HCTOPHS OOJIC3HH CTAlIMOHAPHOTO OONBHOTO. Pesynbrare! n ux obcyxaenue. MyxanHa 54 net
MOCTYIIHII B YPOJIOTHYECKOE OT/IEIICHHE C yKano0aMu Ha: 00JIb B PaBOW MOSICHUYHOM 001aCTH, YMEPEHHYIO CI1a00CTh,
noBblIeHHe Temmeparypbl 10 38,5°C. Ilo pesysnsraram J1abOpaTOPHBIX UCCIICIOBAHUH OBLITO BBISIBICHO YBEINUCHHE
neiikonutoB, COD, a Takke yBennuuBaics ypoBeHb C-peaktuBHOTO Oenka. I[Ipu mpoBenenun Y3U uccrienoBaHus
MOYEK BU3yaJIM3UPOBAIOChH JKHUAKOCTHOE 00pa30BaHHE MPaBOi MOYKH. MeqUIMHCKAs TIOMOIIb OKa3bIBadach B BUAE
KOHCEPBATUBHOIO JIGYEHHUsI M XMPYPrUUECKOr0 BMEIATEILCTBA, B BUJIE ITyHKTHPOBAHUS NPaBoii nouku noj ¥Y3H koH-
TPOJNEM IS M3BIICUCHHS XKUIKOCTU. Ha (oHe npoBen€HHOro ApeHHpOBaHHS U KOMIUICKCHOI! JISKAapCTBEHHOU Tepa-
IIMU COCTOSHUE MALHEHTa YITy4IIHIock. BeiBoa. B cBs3u ¢ TeM, 4To ocnokHeHus nueaonedpuTa peako BCTPedaloTcest
B IIPAaKTHKE Bpada yposiora, To pa3d0p KIMHUYECKNX CITy4aeB IEMOHCTPUPYET BAXKHOCTh HH(POPMUPOBAHHOCTH O JIaH-
HOI{ TaTOJOTHH, KaK JUIS OIBITHBIX, TaK U UL HAYMHAIOMINX IIPAKTHKYIONINX CIICIHAIICTOB.

KuiroueBble ciioBa: aéeuecc MOYKH, 0CJI0’KHEHHE, YPECKOKHOE IPEeHUPOBAaHHE, BOCIIAJIEHUE, l/ll-[(l)eKIIl/lﬂ

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

[Toueunsie aOcCIieCChl MPENCTABISIIOT CO-
00l peakoe OCIOKHEHHE OCTPOr0 THOHHOTO
nuenoHedpura [1]. OHM MOTYT BO3HUKATh
KaK CJIEICTBUE THOMHOTO PAaCIUIABICHUS TKa-
HU B PpE3ylbTaTe BOCHAJIUTEIBHOIO IPO-
necca, OOBETUHEHHA TPYNIBl THOWHHUYKOB
IpU arocTeMaro3HoM muenoHedpure. [Hou-
HBII MUENOHEPUT — 3TO UH(MEKIUS BEPXHUX
MOUEBBIBOASIIUX MyTeH, B YACTHOCTH IOYEU-
HOU MapeHXUMBbI U JIOXaHKH [2]. BonbIIMHCTBO

MH(EKITUH MOYeTHON MapeHXUMBl BOSHHKAIOT
BTOPUYHO IO OTHOLICHUIO K IMMPOHUKHOBCHUIO
OakTepuil uepe3 yperpy U MOYECBOW MY3bIPb.
Y MyX4YHH TPOCTATUT W TUHEPTPOUS Ipe-
CTaTeIbHOM JKENIe3bl, BBI3BIBAIOIINE OOCTPYK-
LU0 YPETphl, TPEApacronaraloT K OakTepu-
ypun. I'eMaToreHHbIH OCTPBIA MUECIOHEPPUT
BO3HHMKACT Yy TMAIMEHTOB C XPOHUUYCCKUMHU
3a00JIeBaHUSIMH, OCTA0JNICHHBIX U Y TeX, KTO
MOJIy4aeT HMMYHOCYIIPECCUBHYIO TEPAIUIO
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[2]. Ecmu nH(DekIus BhI3BaHA TUITUYHBIM I1a-
TOT€HOM Y UMMYHOKOMIIETEHTHOTO TIaIlMEHTa
C HOPMAJIbHOM aHAaTOMHUENH MOUYEBBIBOIAIINX
nyteil u QyHKuMeH movek, To OCTPhIi MHeso-
HE(PPUT CUUTACTCS HEOCIOKHEHHBIM.

HenpaBunbHBIH 1UarHo3 MOXET TpUBe-
CTH K pa3JMYHBIM OCIIOKHEHHSM, BKIIIOYAS
abcrecchl moyek. YacTo MarueHThl MpeabsiB-
JISFOT KAJOOBI TUITUYHBIC JIJISl TUETOHEPHTA,
a OOHapy’KeHHE THOMHOTO pacIiaBIeHHs Po-
WCXOJUT TIPH BU3yalln3aluu. AOCIIECChl MOTYT
pacmonararbCs Kak B MO3TOBOM (KOPTHKOME-
TyJUIIPHBIA a0cIiecc), Tak U B KOPKOBOM CIIOE
Mo4KkH (KapOyHKYJ, KOPTUKAIBbHBIH THOMHUK)
[3]. UacToTa mosiBICHMsI TIOYCUHBIX aOCIIECCOB
cocrasisieT okono 0,2% ot Bcex BHyTpUOpIO-
IMMHHBIX THOWHO-JECTPYKTUBHBIX HOBOOO-
pazoBanmii. JlerampHOCTh cocrtaBmsieT 12%,
HO TIpM HECBOEBPEMEHHOW IMAarHOCTHKE OHa
Bollie [4]. BONbIIMHCTBO Clly4aeB BO3HUKAET
y TalMeHTOB C IpeApacroyiaralomumMu (hak-
TOpaMH, TAKUMH KaK UMMYHOCympeccus. AO-
CIIECC MOYKET TIPOSIBUTHCSA B BHJIE OCTPOTO He-
OTJIOKHOTO COCTOSTHUS TN CKPBITO MPOTEKATh
B BHJIC XpOHMYECKOTro 3aboneBanus. J{narHos
HE CTOJIb OYEBMJIEH, UTO SABISAETCS CEPbE3HOMN
poOJIeMol B JMAarHOCTHKE, Tak Kak alcrecc
MOYKET UMUTHPOBATH OITYXOJIh TOYKH, TTOITOMY
TpeOyeT BHICOKON KIMHUIECKON MOMO3PUTEITb-
HOCTH, M €ro JIeYeHHE 3aKio4yaeTrcs B Tpu-
MEHEHUHU TapeHTepaIbHBIX aHTHOHMOTHKOB
1 IPOTHBOTPUOKOBBIX MPENapaToB, CBA3aHHBIX
WJIM HE CBS3aHHBIX C XUPYPTrUYeCKIMH BMeIlla-
TEJIHCTBAMH, TAKUMH KaK HE()POCTOMHSA U HE-
¢dpaxTomus [5].

OCHOBHBIM STHOJIOTHYECKUM (PAKTOPOM
SIBIIIETCS.  Pa3MHO)KEHUE  YCIIOBHO-TATOIE€H-
HBIX MUKpOOpranu3MoB, Takux kak E. Colli, S.
Aureus, Klebsiella, 6akrepuii cemeiicTB Acine-
tobacter, Proteus. CymiecTByeT HECKOJIBKO ITy-
Tel MonaJaHus MaTOreHHBIX areHTOB B BEPXHUE
OT/IEJIbl MOUEBBIBOASIIUX OPTraHOB: YPUHOTEH-
HBIM (4epe3 MOUYETOUHUKH U3 HU)KHUX OTIEIIOB
MOYEBBIBOJIAIIEH CHCTEMBI), TE€MAaTOTEHHBIM
("depe3 KpoBb W3 IPYTUX 0YaroB MH(EKIINN),
TUM(OTEHHBIM (pacrpocTpaHeHne UH(EKINU
Mo JTUM(ATHUYECKUM TPOTOKaM), KOHTAKTHBIM
(mepemerieHre BO30YIUTENS U3 MPHIISKAILUX
K OpraHy BOCHaJICHHBIX TKaHel) [S].

[Tocre monananus B MOYEYHYIO TKAaHb MU-
KPOOPTraHU3MBbI BBI3BIBAIOT Pa3BUTHE THOIHO-
BOCHAJINUTENBHBIX PEaKIUN B MapeHXHUMe MoY-
K1, HO 0COOCHHOCTBIO NIEPEUUCICHHBIX YpoTia-
TOTEHOB SIBJISIETCSI X CITOCOOHOCTH pasiiararh
TKaHEBYIO TIIFOKO3Y W JIAKTaT ¢ 00pa3oBaHUEM
YIJICKUCIIOTO Ta3a u Bogopoaa. O0pa3yromunii-
csi ra3 MHQUIBTPUPYET HHTEPCTHIHAIBHYIO
TKaHb TIOYKH, 3aTeéM MOXET MpPOPHIBATHCS
yepe3 MOYEeUHbI CHHYC M paclpOCTPaHATHCS
Ha oKoJsionoyeunyto kietuarky [4]. C pacmpo-
CTpaHEeHHeM HWH(EKIMH BO3HUKAET BOCIAJH-

TEJBHBIA OYar, BHYTPU KOTOPOro 00pasyercs
THOWMHOE pacIUIaBlI€HWe TKaHEeW WJIM HMX He-
Kpo3. BocnanurensHas peakius XapakTepu3y-
€TCsl TIOBBIIIICHUEM BBIPA0OOTKH HEUTPO(UIIOB,
Makpodaros, pazIM4yHbIX (arouuToB. Bozaeli-
CTBHE HIMMYHHBIX KJIETOK Ha I1aTOJIOTMYECKUH
0dYar CONPOBOXIACTCA OOIIMPHONW HEKpOTHU3a-
nuel TKkaHel u oOpa3oBaHWEM THOSI, YTO yBe-
JUYUBACT PHUCK NPOHWKHOBEHHUS IATOTCHOB
B KpoBb (ypocericuc). s u3omsuuu ovara
BOCTAJICHUSI OT 3J0POBBIX TKAaHEH 3aIlyckKa-
IOTCSl 3alUTHBIE MEXaHW3Mbl, U 00pa3yeTcs
Karcyna 3a c4eT OmIoKeHus QuobpuHa [6].
B cnydae orcyTcTBUS TPaBUIILHOTO M CBOEB-
PEMEHHOTO JIeYeHHUs] THOWHBIN ouar paspyria-
€T OKpy’Karolllue TKaHu. B pesynbrare ucxona,
abcrecc MOXKET 3aMeIIaThesl MPaHyIIMOHHOMN
U COCIMHUTENIBHONW TKaHsAMH, (hOPMHUPOBATh-
Csl KUCTBl WM TIPOUCXOAUT TeTpHpUKaIms
IIpU OTIIOKEHUHU COJIEH U3BECTH.

Paznoobpasue knaccudukanuii Ho4eqHOro
abcuecca npeacTaBieHbl Ha puc. 1.

B cBa3u ¢ 3THM, SBISETCA aKTyaJlbHBIM
pa3dop KIMHUYECKUX cirydaeB abciecca Tod-
KM, TIOKa3bIBAE€T BAXKHOCTh OCBEJOMIICHHOCTH
0 JTaHHOHM MAaTOJIOTUM M TIO3BOJISIET CBOEBpE-
MEHHO IPOBECTH KOMIUIEKCHOE 00CIIeI0BaHUE
U JICUCHHE.

Llesnp uccnenoBaHUsT — ONMCAHUE KIIMHH-
YECKOTO CITydasi OCIIOKHEHUSI MHPEKIHH MO-
YEeBBIBOSLINX MTyTEH — abciiecca MouKH.

MarepuaJjbl 1 METOAbI UCCIETOBAHMS

Marepuaniom it U3y4eHHs IBUIACHh UCTO-
pust OOJNE3HU CTAIMOHAPHOTO OOJBHOTO YpPO-
JIOTHYECKOTO OTJICIICHUSI C OCHOBHBIM JTHArHO-
30M — a0CIIecC MPABOH MOYKH.

Pe3ynbTarhl uccse10BaHus
U MX 00Cy:K/IeHue

13.03.23 B ypoioru4eckoe OTIEICHUE To-
CIMTAIM3UPOBAH MYKUrHa 54 JIeT ¢ xano0amu
Ha MOBBIIICHUE TeMnepaTypsl Tena 1o 38,5°C,
00J1b B TIpaBOU MOSICHUYHOM oOmactu. Cuuta-
et cebst 6onbHbIM ¢ 02.03.2023, korma yxyi-
LIMJIOCh CAMOYYBCTBHE TTOCIIE IIEPEHECEHHOTO
octporo nuenoHedpura. M3 anamnesis vitae:
QJIJICPTOJIOTMYECKU aHAMHE3 HE OTSATOLIEH;
XpOHUYECKHE 3a00JIeBaHMA: THUIIEPTOHUYE-
ckasi OoJie3Hb, XpOHHYECKas cepAcdyHas He-
Jl0CTaTo4yHOCTh. Bupychsle remarutel, BIY,
reMoTpaHnc(y3un — OTPULACT.

IIpu ocmorpe mammenra: poct 171 cm.,
Macca tenma 70 kr, o0Imee COCTOSHHE YIOB-
JIETBOPUTEIbHOE, CO3HAHUE 1O IKajie [asro
15 6amnoB, KO)KHBIE TTOKPOBBI PO30BOTO I[BETA,
0e3 BbIchIaHuid. OTEKU HE OMPENeIsIOTCS.
Jlumarryeckue y3i1pl Ipu NaibNanyuy He yBe-
JIUueHbl, 0e3001e3HeHHBl. MeHuHreaibHble
CUMIITOMBI HE omnpezensorcs. Yacrora cep-
JeYHBIX cokpamieHnit 80 ynapoB B MUHYTY.
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AptepuansHoe nasierune 133/80 MM. pT. CT.
[lepkyTopHO TpaHHIBI cepalla HE U3MEHEHHI.
[Ipu ayckynbranuu TOHBI CEpAlla PUTMUYHBIC,
SICHBIE, MATOJIOTHYECKUE IIYMbl HE BBICTYIIN-
BaloTcs. YacTtoTa IbIXaTelbHBIX JBHKCHUH
16 B MmunyTy. HachllieHue KpoBU KHCIOPOIOM
(caryparmmst): 98%. Ilpu aycKyabpTaIium JIETKHX:
JIbIXaHME BE3UKYIIPHOE, XPUTIOB HET.

[Tanpmanys opraHoB OpIOIIHOM MOJOCTH
0e300s1€3HEHHA, IEUeHb M0 Kparw pedepHOM
IYTH, celie3eHKa He majbnupyercs. CUMITOM
MTOKOJIAYMBAaHUSI C TIpaBa IMOJOXHUTEIHHBIH,
cieBa — OTpULaTeNbHbIA. HapyXKHble 110JI0BbIE
OpTaHbl pa3BUTHI IPABUIBHO, B COOTBETCTBUH
C MOJIOM M Bo3pacToM. HapyHoe oTBepcTHe
YPETPBI PACHONOKEHO B THIIMYHOM MECTE, BbI-
JIeJIeHU U3 ypeTpsl HeT. [ooBka MmoioBoOro
qJIeHa CBOOOMHO OOHAa)KAeTCs; OIEHKAa Xapak-
Tepa MOYCHUCITYCKaHHUS: CaMOCTOSTEIILHOE CBO-
0onHOE, HE 3aTPYy/IHEHO, MPOU3BOJILHOE, 0e300-
ne3HeHHoe. Moya cBeTasi; Auypes 2 JI/CyTKH.
[Ipu manmbpIieBOM pEKTaTLHOM HCCIEIOBaHUU
TIpeicTaTebHAs JKelle3a He YBEeNW4eHa, Iial-
Kasi, IUIOTHO-3JIACTUYHAs, KOHTYPHI POBHBIC,
MexJoeBasi 0opo3aka BbIpaxkeHa, 0e3001e3-
HEHHasi, pa3MepoM MpUMepHO 3X3cM.

beun  mpoBenieHBl  1abOpaTOpHBIE METO-
6l WccienoBaHus. B oOmeM aHammse Kpo-
Bu: Jeiikormro3  (20.2x10%71), mumM¢ormros
(5.2x10°/7), monormTo3 (2.6x10%1m), rpamysIo-
1uto3 (12.4x10%1m), spurponmtos (5,82x10'%/1),
TpoMbOo1mTo3 (924x10°1), mossiienrne COD
(60MM/).

PesynbraTs! 001Iero aHaM3a MOYH: TIpOTe-
unypwusi (0,7 r/m), neikorutos (5 B 1ojie 3peHus),
HE3HAYUTEIBHOE KOJWYECTBO TUIOCKOTO AIIU-
tenusi. Copepkanue ypoBHS C-peakTHBHOTO
Oenka B CBIBOPOTOYHOM KpoBu 160 M/t

[Ipu yapTPa3ByKOBOM HCCJIEOBAHUU TIO-
4yeKk OBUIO BBISBICHO: HEMpaBIIIbHAS (opma
[IpaBOil IIOYKHU, B CPEAHEN TPETH CIIpaBa BU3Y-
AIM3UPYETCsl KHUIKOCTHOE OoOpa3oBaHME pas-
Mepamu 17 x 15 MM ¢ ToscTOM HEpaBHOMEPHO
AXOT€HHOH KarCyJIOi, ¢ TeperopopkaMu BHY-
TPU U aHA’XOT'€HHOM B3Bechlo. Yaleuku pac-
IIUPEHBI, JIOXaHKa HE pacimupeHa (puc. 2).

[Ipu npoBeneHnN BceX HEOOXOAMMBIX BH-
JIOB MCCIIEZIOBaHMS ObUT MOCTABJICH OCHOBHOM
JMarHo3: abCIecc mpaBoii MOYKH.

bruto mpoBeneHo ciemyromee JiedeHHE:
KOHCEpBAaTUBHOE (OBUIM HAa3HAUYEHBI aHTHOMO-
TUKU M HECTEPOUIHBIC TIPOTHBOBOCIIATHTEIb-
HBIE CPEACTBA W Npemnaparsl Uil Mpoguiiak-
tuku HIIBC — ractponarun), Xupyprudeckoe
(mynknus abcriecca IpaBoi MOYKN).

[TyHKIMST TPOBOAMIACE B YCIIOBUSX MECT-
HOro 00e300JMBaHusl MO 3aJHEH MOJMBbIIIIeY-
HOW JIMHWUU HIXKe peOepHoW IyrW CcIIpaBa,
IpU TIOMOIIM YIBTPa3BYKOBOIO HAaBEICHHS
(puc. 3A). beur mpomeneH HedpocTomMHye-
CKHMI JpeHax adcriecca Mmovku. B pesymprare

ObuT0 M3BIEYeHO 150 MIT JKeNTOBaTO-CEpOTO
rHos (puc. 3b).

Puc. 2. Y3U-kapmuna obpasosanus
npagotl nouKu

Puc. 3. A — esedenue nynkyuonHou uensi
6 abcyecc npagotl No4KuU.

b — Konuuecmao sxccydama nomyuenHozo
6 pe3ynbmame nyHKyuu

[Tocne npoBenEHHBIX MaHUIYISIUUU CO-
CTOSHUC MalUCHTa YITy4YHIWJIOCh. beum mpo-
BE/ICHBI TIOBTOPHBIE Ta0OpaTOPHBIC U UHCTPY-
MeHTaJbHble aHanausbl. [lpu cpaBHeHHH c no-
Ka3aTeJsIMH BO BpeMs MOCTYIUIEHUS B YpOJIO-
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TUYECKOe OTAENICHHE OTMEUaeTCs TEeHIEHITUS
K UX CHWKEHUIO. YPOBEHb JICMKOLUTOB, JINM-
(OLIMTOB, MOHOIIUTOB, TPAHYJIOIIUTOB H TPOM-
OonuToB mpuuu B HOpMy. CHU3MICS Ypo-
BeHb C-peaktuBHOro Oenka (46 mr/m) u COD
(14 mwm/a). [ns nanpHEWUIIETO0 KOHTPOIS CO-
CTOSTHUS TIalMeHTa OBUIO Ha3HAYeHO YIbTpa-
3ByKOBOE HCCIICIOBAHUE TIOUYKH OOJBHOTO,
B pe3ylbTaTe KOTOPOro Oblla yCTaHOBJICHA
MOJIOKUTENbHAS JTUHAMHUKA: OTCYTCTBUE JKH]I-
KOCTHOTO 00pa3oBaHusi, HOpManbHas (opma
MOYKM W TOJIIIMHA KArCyibl, YalleqHO-I0Xa-
HOYHAs CHCTeMa He paciupena (puc. 4).

Puc. 4. Y3U-xapmuna npasou nouxu
nocne RyHKyuu

3aKJIroueHue

Taxkum oOpa3oM BeIOpaHHAs TaKTHKa Jie-
YCHHUA MU JAaHHOTO KIIMHUYCCKOTO Cliydas sB-

nseTcs HanOonee adextuBHas. [Iporaos mo-
CJIe KOMIUIEKCHOTO JIEYCHHUs OJIarompHsITHBIH,
0 YEeM CBHUJICTEJILCTBYET CKOpasi HOpMaIH3alus
COCTOSIHUS 3/10pOBbs NauueHTa. JlanbHedmmi
KOHTPOJIb JOJDKEH OCYIIECTBISATHCS TIPU IIOMO-
my Y3U quarHoCTHKH.

Knuaummeram cnemyer Oonee HacToOpo-
KEHHO OTHOCHUTBCS K COCTOSIHHIO TAI[MEHTOB
U MpeJojaraTh BO3MOXKHOE Haiu4ue adciec-
ca ITOYKH, JTaXKe MPU OTCYTCTBUH KIMHUYECKUX
MoKa3aresnieil, YTo TIOMOXET CBOEBPEMEHHO
OoTpearupoBaTb Ha W3MEHEHHS COCTOSHHA
0O0TBHOTO U M30eXKaTh THKENIBIX MOCIEACTBHI
JUISL OpraHU3Ma.
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APTEPUAJIBHASA T'NITEPTEH3USA
KAK BA’KHOE 3BEHO TATOT'EHE3A B ®OPMHUPOBAHHNN
XPOHUYECKOMU CEPAIEYHOU HEAOCTATOYHOCTH

L2CuBakoBa JI.B., 'HeuaeB M.A., 'Cugeabuuxona T.C., 'Kocapesa I1.B.

'@I'BEOY BO «llepmckuil 2ocydapcmeentblii MeOUYUHCKULL YHUBEPCUMEN
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DI AOY BO «llepmckuil 20Cy0apcmeeniiblil HAYUOHALbHbLL UCCIe008aMeNbCKULL YHUueepcumemy, Ilepmo

Cpent BO3MOXKHBIX TIPUYMH XPOHMYECKOM Cep/IedHOl HEIO0CTAaTOYHOCTH Ba)KHOE 3HAUEHHE IPHUHAIEKHT
apTepUaIbHON IHIePTeH3HH, IPUBOIAIICH K Ieperpy3Ke MHOKap/a He TOIbKO JaBlIeHHeM, HO U oO0bemoM. Cruen-
CTBUEM JTOTO SIBJIAIOTCS IIPOrPECCHpPYIONIas THOeIb KapJHOMHUOILMTOB, CHIKCHHE COKPAaTHTEIbHOH CIIOCOOHOCTH
MHOKap/ia ¥ CHIDKEHHE cep/IeaHOoro Beiopoca. I'nnonepdysust TKaHe# ConpoBOXkIaeTCs THIIEPAKTHBALMEH CHMITATO-
aJIpeHaIOBOI U PeHHH-aHTHOTCH3UH-AJIbI0CTEPOHOBOH CHCTEM. DTO NPHBOAUT K MepU(epruIeckoil BA3OKOHCTPHK-
LUK, JUCOYHKINHE YHIOTEINS, YBEIMUCHUIO 00beMa IUPKYIUPYIOIel KPOBH U PEMOACIHPOBAHUIO COCYAUCTOMI
CTEHKHM M MHOKapJa JIeBoro sxenyjodka. Ha doHe yBenmueHus MocTHarpy3Kd Ha JIEBBIN KeTyl04eK MPH TPYIHO
KOHTPOJIUPYEMOil apTepHalbHON TUIEPTEH3UH Pa3BUBACTCS KOMIIEHCATOpHAs TUIEPTpodus MHOKAapAa, KOTOpas
SIBIISICTCSL OMHUM U3 BEAYLIMX (pAKTOPOB, CIOCOOCTBYIOIIMX MOBBIIICHUIO MOTPEOHOCTH MHMOKapa B KHCIOPOJE
1 HOPMHPOBAHHIO XPOHUYECKON CEPACUHOH HEJOCTATOYHOCTU NMPH apTepHAIbHON IMIEpTeH3uH. MexIy rurmep-
TpO(UPOBAHHBIM JIEBBIM JKEITYJOUKOM U Nep(y3HOHHOH CIOCOOHOCTHIO KOPOHAPHBIX apTepuil (popMupyeTcs Heco-
OTBETCTBHE, YTO HPUBOAUT K CHIDKEHHUIO 1epdy3uH MHOKap/Ia, a CIIeI0BaTeIbHO, CHIKEHHIO CEPJICYHOTO BRIOpOCa.
JincdyHKIUsT SHIOTENHS CII0COOCTBYET MPOrPECCHPOBAHHIO aTePOCKIIEPO3a, YTO MOXKET CTaTh NMPUYHHOI HHpap-
kTa. Hapymrenne MUKpOIUPKYISIUK U KaK CICICTBHAE TKAHEBAs! TUIIOKCHS MOTYT ObITh HHIYKTOPAMH CHHTE3a IPO-
BOCTIAJIMTEIIBHBIX IUTOKHHOB; PA3BUBACTCS PEAKIMU CHCTEMHOTO BOCIIAINTEILHOTO oTBeta. HeaddekTupHbie Me-
XaHHU3MBI KOMIICHCALIX B HTOTE IIPHBOIAT K (POPMHUPOBAHUIO XPOHHIECKOH CEPIEUHOM HEI0CTaTOYHOCTH.

KaioueBble ¢/10Ba: aprepuabHas THNEPTeH3us, THNepTPodus MUOKAP/AA, XPOHHYECKasl CepleYHas Hel0CTATOYHOCTh

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

12Sjivakova 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 Hacrosmee BpeMmsi 3a0oJieBaHHs Cep-
JICYHO-COCYIUCTON CHCTEMBbI 3aHUMAIOT OJIHO
Y3 BEAYIIMX MECT Cpely NMPUYHH 3a0oieBae-
MOCTH U cMepTHocTH HaceneHus [1]. Ocoboe
3HA4YE€HNE B CTPYKTYpE KapIHUOIOTHIECKON Ta-
TOJIOTMM NIPUHAIJIEKUT XPOHUUECKOHN cepJed-
Ho#t HemocTaTtouHocth (XCH).

bnaronapst pabote cepleuHO-COCYIUCTON
CUCTEMBI OpTraHbl W TKaHU OO0ECTIEYMBAIOTCS
KHCJIOPOZIOM M THTATEeIbHBIMU BEIIECTBAMHU

co00pa3HO CBOMM METabOIMYEeCKUM IOTPeo-
HocTsiM. Hapymenne HacocHOW —(yHKUIUH
cepAla NPUBOAUT K HAPYLICHUIO HAIIOTHEHUS
W/ OTIOPOYKHEHHST KaMep CepaIia, YTo BEIeT
K runonepdy3rn OpraHoB M TKaHel. 3aboiie-
BaHMsI ceplilla U COCYJOB, TaKHE KaK HIIEMU-
yeckasg OoNie3Hb ceplua, apTepualbHas TH-
NEepPTEH3HsI, MUOKAPIHTHI, KJIallaHHBIC TOPOKU
ceplIa ¥ apUTMHUH 3aHUMAIOT BEAYIEe MECTO
B (opMHpOBaHUN XPOHHUECKON CepAeuHOMN
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HepocTarouHocTH. OTHAKO, J0CTAaTOYHO OO0ITh-
IO MPOUEHT, IPUBOJIAIINN K PA3BUTHIO 3TOU
MaTOJIOTHH, COCTAaBISIIOT 3a00JieBaHUsS BHY-
TPEHHUX OPTaHOB, IIPH KOTOPBIX CEPJEYHO-CO-
CyIUCTasl cUCTeMa MOBpEKIacTCa HE NepBUY-
HO. DTO BTOPUYHBIEC apTepUAIbHbIEC TUIIEPTEH-
3UM, CBS3aHHBIC C HAPYLICHUEM SHIOKPUHHOM,
HEpBHOM W MOYEBBIACIUTEIIBHON CUCTEMBI;
XpOHHYECKasi 00JIE3Hb MOYCK, CaXxapHbIH JHa-
OeT, maToJjIorus IUTOBUIHOHN KeJe3bl, XPOHU-
Yyeckasi OOCTPYKTHBHAS 0OJE€3Hb JIETKUX.

OpnnHolt M3 HamboJee pacIpoCTpaHESHHBIX
nprauH XCH cpenu BrIIenepedrcIeHHbBIX SB-
JIeTCsl apTepHalibHas TUIEPTeH3Us, KOoTopas
MIPUBOANT K MOPAKEHUIO PA3INYHBIX OPraHOB-
MUIIEHEH, B IEPBYIO OUEPEAb CEPALIA.

Henp uccrnenoBaHus: paccCMOTPETh POJIb
apTepuaibHON FMIEPTEH3UM KaK BaKHOIO Ia-
TOTCHETHUYECKOTO (hakTopa B (POPMHUPOBAHUHU
XPOHHUYECKOW CepIeuHON HEOCTAaTOUHOCTH.

MarepuaJj U MeTOAbI HCCJIeTOBAHMS

ABTopamu ObUIH MPOAHATH3UPOBAHBI JaH-
HbIC HAYYHBIX JIUTEPATypHBIX HMCTOYHHKOB,
B TOM uHcie u3 0a3 maHHbIX Scopus, Web of
Science, PubMed.

Pesyabrartsl ucciieoBanus
U UX 00CYy:K/IeHue

JlnTenbHass M HEKOHTPOJHpyemas apTe-
pHUanbHas THIIEPTeH3Us IPUBOJMT K MEperpys-
K€ MMOKap/a He TOJIbKO JaBJICHHEM, HO U 00b-
€MOM, YTO CIYXHUT IPUIMHON NPOIrpeccupy-
fonield THOeNn KapIUOMHOIIUTOB, CHUYKECHHUS
COKpaTUTEIbHON CIIOCOOHOCTH  MHOKap[a,
CHIDKCHHUS] MUHYTHOTO 00bema cepaua. C npy-
roil CTOPOHBI, YMEHBIICHNE YAAPHOr0 o0beMa
CepALa U KaK CIEICTBHE CEPIEUHOr0 BbIOpOCca
pu XCH xoMITeHcaTopHO MIPUBOIUT K aKTHBA-
uuu cumnaroaipenanoBoit (CAC) u peHuH-aH-
rUOTeH3uH-alba0cTepoHOoBOM (PAAC) cucrem.

B orBer Ha reHepaqnM3oBaHHYIO THIIONEP-
(by3uro TkaHel (B TOM 4mcie 1nepedpalbHyo)
riepBoit pearupyer CAC. Ilox meiicTBuem ka-
TEXOJIAMUHOB Pa3BUBAIOTCS TepU(epruIecKas
Ba30KOHCTPUKIIMS, TaXUKAP/AHS C LEJbIO 1IEH-
TpajJu3alud KpoBOOOpalleHus K KU3HEHHO-
BaxkHbIM opraHam. Ilpum XCH napymaercs
MexaHu3M Oapopeduiekca B CTOPOHY ITOCTO-
sHHOTO ToBbImeHus1 aktuBHocTH CAC [2],
YTO TOAJEPKUBAET BHICOKYIO KOHIIEHTPAIHIO
KaTexoJaMUHOB B KPOBM NAalMEHTOB C JaH-
HOM MmaToJsiorue.

B otBer Ha aktuBanuio CAC pearupyet
IOKCTaIJIOMEPYJIAPHBIM anmapar Mo4yeK MOBBI-
IIEHHOW NpOAYKLMEH PEHHHA, KOTOPBIN Ipe-
BpalaeT aHrMOTEH3WHOI'eH B aHTHOTEH3UH I,
a IpU MOCIEeNYIOMEeM YYaCTHH aHTHOTEH3WH-
npeBpantaromero ¢epmenta (AllD) u3 anru-
oten3uH | oOpasyercs anrnotensun I — mormr-
HBII Ba30KOHCTPHKTOP U CTUMYJISTOP BhIOpOCa

aJBJIOCTEPOHA KOPOW HAIIOYEYHHKOB. AJlb-
JIOCTEPOH, YCHIIUBAs MPOIICCCHI peadCcopOITu
HATpUsE ¥ BOJbBI, CIOCOOCTBYET YBEIUUCHHIO
o0beMa IUPKYIUPYIONIEH KPOBH, a, CIe0Ba-
TEJNbHO, U TIOBBILICHUIO CEPACYHOro BhIOpoca
Y apTepHuaIbHOTO JaBleHHs. Tarkke BaKHBIM
ahdexTom arrmoTeH3uHa Il sABIsIETCS CITOCO0-
HOCTH K PEMOJIETTMPOBAHNIO TKAHEH U COCYIH-
CTOW CTEHKH.

YBenn4ueHne NoCTHArpy3Ku Ha JIEBBIN ke-
JyI0UeK MpPU TPYAHO KOHTPOJIUPYEMOH apTe-
pHANBHOM TUTIEPTEH3UH MPHUBOAUT K KOMIICH-
caropHO# Tumeptpodun MHOKapaa, KOTopas
SIBIISICTCSL OJIHUM M3 BeIyHIHX (DakTOpoB, CIO-
COOCTBYIOUIMX TOBBIIICHUIO MOTPEOHOCTH
MHOKapJa B KHCIOpoae W (HOPMHPOBAHHIO
XCH mnpu aprepuansHoi runepreHsuu [3].
l'mmeprpodus MuOKapna BO MHOTOM CBsi3aHa
¢ a¢pdexramu anrnorensuna Il kax creacTeue
aktuBauun PAAC. Aurnorensun Il He TOMB-
KO SIBJISIETCS MOIIHBIM Ba30KOHCTPUKTOPOM,
HO U JICUCTBYET Kak (pakTop pocra, urpas 00Jib-
IIyI0 POJIb B PEMOJIEIUPOBAHUU COCYIUCTOMN
CTeHKH, YCWJIMBas Mponndepannio TiIaaKo-
MBIIIEUHBIX KJIeTOK. HecMoTpst Ha TO, 4TO TH-
nepTpogus MUOKapJa W3HAYAIBHO SIBIISETCS
KOMITeHcaTopHOM, o Mepe TeueHust XCH atot
MEXaHWU3M KOMIIEHCAIIMH CTaHOBUTCS Hed(-
(beKTUBHBIM, TIPOTPECCHUPYET CHIKEHHE CO-
KpaTUMOCTH, CEepAeYHOro BBIOpOCca W pa3Bu-
THe cuctonmyeckod auchyHkiuu. Ha done
THIEPTPOPUH MHOKapAa Takke GpopMupyeTcs
Y IuacTonndeckas Tuc(yHKIUA (3a CUeT yBe-
JIUYEHUS JKECTKOCTH CTEHOK JICBOTO JKEITyH04-
Ka), TIPH ATOM JUACTOIUYECKHE PACCTPOHCTBA
JIEBOTO KEyI0YKa HEPEAKO IPEeAIIECTBYIOT
ero runeprpoduu [4]. BaxkHBIM acleKTOM sIB-
JSIeTCSL TO, YTO MEXKIY THIEPTPOPUPOBAHHBIM
JIEBBIM YKEJTYI0YKOM M TIep(y3MOHHOM CTII0Cc00-
HOCTBIO KOPOHApHBIX apTepuil (popMHpyeTCs
HECOOTBETCTBHE, YTO MPHUBOANUT K CHIKECHHIO
nepdy3uu MUOKapa [5], a 3HAYUT, U K CHIKE-
HUIO CEpIIEYHOro BEIOpOCca. DTO CIOCOOCTBYET
00pa30BaHUIO ITOPOYHOTO KPyTa U MPOTPECCH-
poBanuio XCH.

Kpome rumeprpoduu JeBOro Kemyouka,
B narorene3e XCH urpaer pois u THIEPTPO-
¢us cocyaucroii crenku. Kak yxe Obuto cka-
3aHO, B ITaTOT€HE3€ PEMOJISITUPOBAHUS COCY/IHU-
CTOHM CTEHKH BeIyIllee 3HAUYCHHE UTPAET BBICO-
KUl ypoBeHb aHruotreHsuHa II kak cieacrsue
aktuBanuu PAAC. A uW3MeHeHHe COCYIHCTOMN
CTEHKH CIIOCOOCTBYET MPOrPECCHPOBAHHIO
aTepoCKJIepO3a — BAXKHOMY STHOJIOTMUYECKOMY
(bakTopy nH(apKTa MHOKAp/Ia U KaK CIEJICTBHE
CepAEUHON HEJIOCTATOYHOCTH.

Atepockiiepo3 W apTepuanbHas THIEp-
TEH3UsI TECHO B3aUMOCBSI3aHBI MEXKIY COOOH,
B YaCTHOCTH, OOIIHOCTBIO (haKTOPOB PHCKA,
K KOTOPBIM OTHOCST MYXKCKOH IIOJI, BO3pPacT
crapmie 45 ner, KypeHue, U30BITOYHAS Mac-
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ca Teja, TUMOJMHAMHA, CaXapHBIM auader,
cTpecchl. B To jxe BpeMs akTopom pucKa are-
pOCKIIepo3a OTHOCHUTCS apTepuaibHas TUIEp-
TEH3US 1, HA000POT, CTAOUIIBHO MOBBIIICHHOE
apTepHanbHOE JIaBIECHUE MOJJCPKHUBAET aTe-
POCKJIEPOTHYECKHE MTPOIECCHI.

Kpome sTOTO0, 00ImINM 3BEHOM MaToreHe3a
W3MEHEHHS] COCYIUCTON CTeHKH MpH arepo-
CKIIEp0O3€ M apTEepUaJbHOM THUNEPTEH3UM SIB-
nsercss aucynkuust sHgotenus. CoriiacHoO
COBPEMEHHBIM IPEJICTABICHUSM, HHIOTEIH-
anpHasg TUCHYHKINAS MOXKET 3aIlyCTUTh MeXa-
HU3MBI Pa3BUTHUS MPAKTUYECKH BCEX Cepied-
HO-COCY/IMCTBIX 3a00JIEBaHUHN U SIBJISIETCS KOM-
MOHEHTOM TaTtoreHe3a B ToM uuciie XCH [6].
Kak u3BectHO, B HOpME 3HIOTENNH MPeICTaB-
JISET MOIHYIO aHTHUKOATYJISTHTHYIO TIOBEpX-
HOCTh M TIPEIATCTBYET TPOMOOOOpPa30BAHUIO
3a CUET CHMHTE3a Ba30AMJIATaTOPOB (BEXYIIUM
13 KOTOPBIX SIBJIIETCS OKCHJ a30Ta), aHTHarpe-
TaHTOB W aHTUKOAryJISIHTOB. B cmyuae nuc-
(byHKIMU SHIOTENWs pa3BHBaeTCs qucOamaHc
CUHTE3UPYEMBbIX SHIOTEIIMEM BEIIECTB B MOJh-
3y Ba30KOHCTPUKTOPOB (OTHUM M3 MOIIHBIX
Ba30KOHCTPHUKTOPOB SIBIISIETCS DHIOTEIUH-1),
YTO BEAEeT K IMOTepe TPOMOOPE3UCTEHTHOCTH
COCYIHCTOM CTEHKU. DHAOTENHUH-1 BO MHOIOM
MIPEIOTIpEeNIENsieT THKECTh U PUCK BO3ZMOYKHBIX
OCIIO)KHEHWH TIpH 3a00JEBaHMSIX CEpIEYHO-
COCYIHCTON cHUCTEeMBI [7], B TOM YHCJE BHI-
3bIBasi Ba30KOHCTPHKIMIO apTepHil MOYEUHBIX
KIIyOOuKOB M TeM caMbiM akTuBupys PAAC,
a TaKke WHAYIHPYS THIEpPTPo(HI0 Kapano-
MHOIIMTOB. Bce 3T0 MMeeT BakHOe 3HAUYEHHE
B TIaTOTEHE3€ apTEepHATbHONW THUIEPTEH3UU
u XCH. Onpenenenue 3H10TeNMHA-1 B KPOBU
(TIOBBIIIEHUE €r0 YPOBHS) HMEET BaXKHOE IPO-
THOCTHYECKOE 3HaYCHHE TIPU CePICTHON Hel0-
CTaTOYHOCTH, BJIMSISI M Ha TOKa3areilb CMepT-
HOCTH [8].

JucdyHKIMsS DHIOTENUs] CINOCOOCTBYET
aktuBaimu PAAC Takke M 3a cyeT Jpyrux
MexaHu3MoB. [10CKONbKY OCHOBHAsl 4yacTb aH-
THOTEH3UHIIPEBpamaronero (GepMeHTa Haxo-
TUTCSI HA MEMOpaHe YHIOTEIHATBHBIX KIETOK,
P TIOBPEXKICHUH DHIOTEIHS OH BBIACIACTCS
B OOJIBILIOM KOJIMYECTBE, YTO CIIOCOOCTBYET aK-
tuBanu PAAC (npeBpaleHuio aHrHOTeH3MHA
I B aaruorensus II). Kpome storo, AII® cro-
cOOCTBYeT pa3pylIeHUI0 OpaguKWHWUHA, OKa-
3BIBAIOIIETO Ba30MIIATHPYIOIIEE AeHCTBIE.

Taxkum o6pazom, aktuanusi CAC u PAAC
CIOCOOCTBYET pa3BUTHIO M TMPOrPECCHPOBA-
HUIO OCHOBHBIX KIMHUYECKHX MPOSBICHUN
npu XCH. Ilpomyxiust u30bITOYHOTO KOJTHYe-
CTBa aHruoTeH3uHa Il nNpuBOAWUT K yBelIUYe-
HUIO peabcopOLIMK BOJIBI M HATPHS, TIOSIBIICHHIO
nepuepuueckux OTEKOB. 3aJepiKKa HaTpHs
W BOIBI TaKKe BEACT K YBEIUUYCHHIO 00beMma
LIUPKYJIUPYIOIIEH KPOBH, YBEIIMYCHHUIO BEHO3-
HOTO BO3Bpara KpOBH K cepiiy. Bce aTo eme

OoJbIlle yBETMYNBAET HATPY3KY Ha JIEBBIN JKe-
JyI0YeK, CIIOCOOCTBYET PpPEeMOICITUPOBAHHIO
MHUOKap/a, 9YTO B UTOTE IPUBOJUT K e1ie 00Jb-
IIEMY CHH)KCHHUIO COKPATUTEILHOW (PYHKIIUU
JIEBOTO >KETY/I0YKa M CHIDKEHHUIO CEepAECYHOro
BbIOpOca. CHIKEHUE COKPaTMMOCTH MHOKap-
Jla TIPUBOJNT K BEHO3HOMY 3aCTOIO B OOIBIIIOM
W MaJoM Kpyrax KpoBooOpamienus. B cBs3u
C YBEJIMYEHUEM BEHO3HOTO JaBJIeHUs (OpMU-
pyeTcsl mopTajgbHasi THIIEPTEH3HUs], YTO COTpPO-
BOXKJIa€TCA MOBPEXKICHUEM MapEHXUMBbI Meue-
HU. [loCKONBKY TI€YeHb y4acTByeT B HHAKTHBA-
LMW PeHHWHA, aHTHOTEH3WHA W aJIbJJOCTEPOHA,
Ha (OHE MOBPEKICHUS TMCUCHU WHAKTHBAIIH
TOPMOHOB HapyllaeTcs, pa3BUBAETCsl BTOPHUY-
HBII agbJOCTEPOHU3M, YTO BEIET K yBEIHUE-
HUIO OTEKOB. Bo MHOrOM 3a cueT akThBanuu
PAAC dopmupyercst mOpodHBIN KpyT, yCYTy-
OJSTIOINN TSKECTh cocTosTHUS Tipr XCH.

B Mexanusmax pa3BUTHS apTepUaIbHOU
TUNEPTEH3UH U CepACYHON HEI0CTATOYHOCTH
TAKXXE HUIPACT POJib M3MEHEHUE KOHIICHTpa-
uuu Harpuitypermueckux nentugos (HVYID).
B nacrosimiee Bpems cucremy HVYII oTHOCST
k ecrectBeHHBIM anTaronnctam CAC u PAAC
[9]. Topmonsl cucremsl HYII cuntesupytorcs
B OTBET Ha NEPErpy3Ky MHUOKapaa AaBICHU-
€M WM 00beMOM U MEXaHMYECKOE pacTsiKe-
HHC KapIuOMHOIINTOB. MIX ocHOBHBIC 3Pdek-
Thl — HATPUUYPETUUECKUI U JUYpPETUYECKUM.
CHuxast peaObcopOIuI0 HATpUsl B TOYCUHBIX
KaHaJbI[aX, TOBBIIIAs CKOPOCTh KIIyOOUKOBOM
(ubTpanum, TeM caMbIM YBEITHYHBAs TUYPE3,
HaTpUHypeTHIECKHUE TIENTHIBI CHUKAIOT 00b-
eM IHUPKYIUPYIONIei KPOBH, a CIe0BATENIBHO,
CHIDKAIOT M apTepHalibHOE JTaBJICHUE.

IIpu ceppeyHOM HENOCTATOYHOCTH YpPO-
Benb HVYII B mnazMe u3MeHseTCS; KOHLIEH-
Tpamysi 3TUX TOPMOHOB 3HAYUTEIHFHO YBEIH-
ynBaeTcsd Ha (poHe apTepuaibHON THIEPTEH-
3uM U npu cepaednoit nuchynkiun. C ogHON
CTOPOHBI, HaTpuilypeTndyeckue nentuasl ANP
u BNP (HVII A-tuna u B-Tuna coorBeTcTBeH-
HO), IEHCTBYSI KaK [IUPKYIUPYOIINE UK Tapa-
KpUHHBIE (PAKTOPBI, UTPAIOT WHTUOMPYIOIITYIO
pPOTb B OTHOIIEHWHU TUIEPTPO(UH JIEBOTO Ke-
Jynouka u (puopo3a, CBA3aHHBIX C apTepUAIIb-
Ho¥t runiepren3ueit [9]. Onnako, Ha GoHE yBe-
JIMYEHUS] UX KOHLEHTPAUUU MpHU CEPICUHOU
HEJIOCTAaTOYHOCTH WX BHUAUMOTO 3(dexra
He HaOIOMAeTCsI, a OTEKH COXpaHIoTCsa. O0b-
SICHEHUSI ITOMY «TOPMOHAJIFHOMY TapagoK-
cy» moka He Haiineno [10]. Bo3moxHo, 3TO
CBS3aHO CO CHIDKCHUEM UYBCTBUTEIBHOCTH
MOYEK ¥ YMEHbBIIIEHHEM KOJIUYeCTBa PelenTo-
POB K HATPUIYPETUYECKUM TIETITHIaM 110 Mepe
MIPOTPECCUPOBAHUS CEPICUHON HEJIOCTATOYHO-
CTH; TO €CTh ¢ (hopMHupoBaHHEM HedpdekTHB-
HoM kommeHcaruu [10].

Breipaxxennas aktuBanus CAC u PAAC
MIPUBOANUT K HAPYIMIEHUSAM MUKPOIUPKYIISIIAN
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U Pa3BUTHIO TKAaHEBOM T'MIOKcHHM. B HacTo-
sIee BpeMs CUHUTAETCs, YTO ITH HW3MEHEHUS
npu XCH MoryT ObITh MHIYKTOPaMH CHHTE3a
MIPOBOCHAIUTEIBHBIX ITUTOKUHOB [2]. CrucreM-
HOE BOCIIAJICHUE YBEIMYMBACT PUCKU HEOIaro-
MPUATHOTO MIPOTHO3a, YTO CBS3aHO C IOpaxKe-
HHUEM OpraHoB-muuieHel. [I0CKonbKy IUTOKU-
HBI — 3TO OEJIKOBBIC MOJICKYIBI, CEKpeTHpYe-
Mble HIMMYHHBIMH KJIETKaMH, MO’KHO CKa3arTh,
YTO BayKHYIO POJIb B [TATOT€HE3€ apTepuanbHOI
runepren3un 1 XCH Takke urpaet MMMyHHast
cucrema. HapymeHns MUKpOLMPKYIIALUH CIIO-
COOCTBYIOT aKTHBALUN UMMYHOKOMIIETCHTHBIX
KIIETOK, B [IEPBYIO 04Yepe/ib Makpo(haros, v npo-
OYKIMHA 3TUMH KJIETKaMM TaKUX Ba)KHEHIINX
MIPOBOCHAJINTENBHBIX IUTOKHMHOB, KaK MHTEp-
neiikuH-1, nHTepNeiiknH-6 U pakTop HEeKpo3a
omyxosin anba. Kak u3BeCTHO, UX CeKpeus
CTUMYJIHpYyeTCsl OenkaMu ocTpoi ¢asbl. B Ha-
crosimee Bpemsi C-peaxtuBHblid Oenok (CPB)
paccMmarpuBaeTcss Kak BOCHAJIUTENBHBIM Map-
Kep, ACCOLMMPOBAHHBIA C apTepHaIbHON T'H-
neprensueit [11]. IlpoBocmanmutensHble -
TOKHHBI NOJIEPKUBAIOT COCTOSHUE TKaHEBOM
THITOKCHH, MUIIEMHYECKOH AUCHYHKIMH Cepli-
La, a TaKXe PEeMOJEIMPOBAHUE JIEBOTO >Ke-
mynouka u pazsutue XCH [2], mpu sTOM HX
YPOBEHb KOPPENUPYET C TSDKECTbIO Cepred-
HOM HEJOCTAaTOUYHOCTH.

BrIBOABI

Takum o0Opa3om, aprepuaibHasi THIIEPTCH-
3Wsl COIPOBOXK/IACTCSl TUIIEPAKTUBALIMEH TIpe-
ccopnbix cuctem — CAC, PAAC u, Hao6opor,
HegocTtarouHocTeio cucrembl HYIL u kamne-
KpEeUH-KHHHHOBOW CHCTEMBL. JTO TIPUBOIUT
K YBEJIMUYEHHIO TIOCTHATPY3KH M PA3BUTHIO CHU-
CTOJMYECKON AUCHYHKIUH (BBICOKOE COCYIIH-
CTOE COIPOTHUBIICHUE HAPYIIIAET OMOPOKHEHHE
JIEBOTO JKEJyI04YKa), YTO B KOHEYHOM HTOTE
CIOCOOCTBYET pa3BUTHIO CEPACYHON Heno-
craroyHocTd. s mopmepkaHusi cepaedyHOM
JIESITEILHOCTH BKITOYAIOTCS JIOJTOBPEMEHHBIC
KOMITCHCATOPHbIE MEXaHHM3Mbl — YBEJIUYMBa-
eTcsi 00beM KapJAMOMHOIIUTOB, Pa3BUBACTCS
TUIEPTPOUS JIEBOTO JKEITyAO0YKa, KOTOpas
[0 Mepe TPOTPECCHPOBAHUS apTepUATHHOMN
TUMEPTEH3UH TPUBOAUT K TUACTOINYECKOMN
nucyHKIMY (HapyIIEHHIO HATIOJHEHHS JICBO-
o *XKenyao4ka). Bce aTu npoiieccrl y4acTByIOT
B CHIDKCHHH CEPJICYHOTO BBIOpOCca U (hopMupo-
Banuu XCH. Kpome storo, Ha (hoHe yBemmue-
HUS TIOCTHATPY3KH MPH apTepraIbHON THUIep-
TEH3MM BO3pacTaeT MOTPEOHOCTh MHOKapja
B KUCJIOPOJIE, YBEIUUMBAIOTCSI PUCKH UIIIEMUU
MUOKapza. JlnurensHasi aprepuaibHas TUIIEep-
TEH3Usl KaK 3CCEHIMabHAs, TaK U CHMITTOMA-

TAYCKAs TPUBOTUT K MPOTPECCUPYIOIIEH TH-
0enn KapJAMOMHOITUTOB, CHIKEHHUIO COKPATH-
TEIHLHOH CIIOCOOHOCTH MHOKap/a.

I'unepakruarus CAC u PAAC 3amyckaroT
MeXaHH3Mbl (OPMHUPOBAHUS AUCHYHKLIUHN H-
JOTEIHsI, PEMOIEINPOBAHNUS COCYAUCTON CTCH-
KH, YTO CIIOCOOCTBYET MPOTPECCUPOBAHHIO
aTepocKiepo3a U pa3BUTHIO OCTIOKHEeHUH. Ha-
pYILICHUE MHKPOLUPKYJISIIAN COMPOBOXKIACT-
Csl pa3BUTHEM TKAHEBOW TMIIOKCUH M CHUCTEM-
HOTO BOCHAJIUTEIBHOTO OTBETa (IOBBIILICHHOM
CEKpEeIHH MPOBOCTIAUTENFHBIX [INTOKMHOB).

Opnako, Hambonee BaKHEHIIMM (axTo-
pomM, criocoOcTByronUM GopmupoBanno XCH
NpU apTepUalbHOW TUICPTCH3UH, SIBISETCS
runepTpodusi MUOKapa.
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NH®OPMAIINOHHBIE HEBPO3bIl: AKTYAJIBHAS ITPOBJIEMA
INOCTHUHAYCTPHAJIBHOI'O OBIIECTBA XXI BEKA

Kpusomexosa A.M., Mutpopanosa K.M., I'yasea HU.JI.

@I'EOY BO «Ilepmckuti 20CyoapcmeenHbiti MeOUYUHCKull yHusepcumem um. akaoemuxa E.A. Baenepay,
Iepmb, e-mail: anastasiakrivoshekova@gmail.com

Llesb: U3y4HTh STHONOTHIO U MATOreHe3 MH(POPMAIMOHHBIX HEBPO30B, MX MOCICACTBUI M BO3MOXKHBIX ITyTeit
PELLEHHUS 9TOM POOIJIEMBI, HCIIONb3Ysl JaHHbIe HAYYHOM JIMTepaTypbl. [l aHam3a IMTepaTyphl HCIIOIB30BAIHCH Oa3bl
naunbix: eLIBRARY, PubMed, Medline. [Ipoanamim3upoBaHo 26 HCTOYHUKOB, B XOJ¢ aHATN3a B CIIUCKE JINTEPATy P
ykazaHo 17. M3ydeHbl BO3MOXKHBIC TIPHYUHBI HH()OPMAIMOHHBIX HEBPO30B: yBEIHYCHHE HCTOYHUKOB HHMOpMALUN
1 CKOPOCTH €€ 00pabOTKH, HapylIeHHe €€ CTPYKTYPHOI OpraHu3aI|y, MoTpedlieHne OOIBIIOro KolM4ecTBa HOBOCTEH,
OTCYTCTBHE OT/BIXA. [IPOBECHO CpaBHEHNE PA3INYHBIX TEOPUI [TATOTeHEe3a HH(POPMAILIMOHHBIX HEBPO30B: YMEHBIIIC-
HHE CHIIBI TIPOLIECCOB BO30YXKICHUS U TOPMOKEHHS, MPOSBIISAIONICECS B PA3PAKUTEIBHON ClIa00CTH I B3pbIBYA-
TOCTH; HapyIIeHHE yPaBHOBEIIEHHOCTH HEPBHBIX IIPOLECCOB IPU NpeoOIafaHii BO3OYKICHHS WIH TOPMOXKCHYS
(opMupoBaHHe MaTOIOrMYECKOH CHCTEMBI ¢ BO3HUKHOBEHHEM JOMUHAHT, ICTEPMUHAHT U TOPOYHBIX KPYTOB; YMCHbB-
IICHHE MOABIKHOCTH HEPBHBIX MPOLECCOB MIIM UX MATOJIOIHYECKas HHEPTHOCT C PAa3BHUTHEM 3aCTOIHBIX (ha30BbIX
siByieHui. V3ydeHsl MyTH ajanTaniy K MHQOPMAILIMOHHBIM IIeperpy3kaM M BO3MOXKHBIE MepbI IPO(MIIAKTHKH He-
BPO30B: LU(POBas IETOKCUKALMS, IUTAHWPOBAHUE NOCTYIUICHHU HH(OPMAIMHU, OTKa3 OT Oecrone3Hol HpOpMaryu,
MEPEKIIFOUECHNE OJHOTO BHZA JICATEIBHOCTH HA JAPYroi. PaccMOTpeHbI NPUHIHIIEI KOMILUICKCHOM TaTOreHETHYECKOH
Tepanuy HH(GOPMAIOHHBIX HEBPO30B, AU3PETYSIIHOHHBIX HEPBHBIX H HEHPOICHXUYECKHX CHHAPOMOB: (hapmMako-
JIOTHYECKUE CPeICTBa (IIpertaparhl, OKa3bIBAIOIIME TOPMO3HbIE S(Q(EKTHI [Tsl OAABICHUS TUIICPAKTUBHBIX 1aTOIOTH-
YECKHX JICTEPMUHAHT U CUCTEM), TICUXOTEPAITHs, METO/IbI OMOYTIPABIICHHS 1 IICUXOYIPABIICHHS C 0OPATHOI CBA3BIO.

KaioueBble ¢10Ba: HHPOPMALMOHHBIE HEBPO3bl, HH(YOPMAILIMOHHBIE MIEPErpy3KH, Ae3aJanTanus, Hudposas
JIeTOKCHKAIMSI, ICHXHYECKOe PABHOBECHE, DMOLMOHAILHASI 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

HemaenmHee nokosieHue )KUBET B BEK HHPOP-
MaIMOHHOTO TIpophiBa. Pabora B HampsphkeH-
HOM PUTME U YCKOPEHHOM TEMIIe CIIOCOOCTRY-
€T BO3HUKHOBEHHIO ycTanocTu. Jlocyr yenose-
Ka, pa3BJIeUeHUs U JII00ast AeSITeTIbHOCT CTAllN
Terepb OCHOBHIBATHCS Ha (PYHKIIMOHUPOBAHUHU
3JIEKTPOHHBIX YCTPOMCTB. Bpsin nu kro-T1o 3a-
AYMBIBAJICA, 4YTO OIIHOI7[ n3 MPpUYHH I1IJI0OXOI'0
CaMOYYBCTBUS SIBJISCTCS HM30BITOK HH(pOpMa-
LUA U €€ HerpaMoTHoe npumenenue. llpu-
4yeM, cama nH(pOpMaIHst He SIBIIIETCS OMAaCHOH,
OTTacHa €€ HETaTHBHOCTH, H30BITOYHOCTD, TIPO-
THBOPEYHUBOCTH. lleperpyska mosra mpu 3ToM

CTAaHOBHUTCSl BECbMa KPUTHUYECKOW. Amarus,
YTOMJISIEMOCTh, O€CCOHHUIIA, TOJIOBHBIC OOIH
U TOJIOBOKPYKCHUS, JICTKad aMHE3ud — 3TO
JIUIIB MaJiasi 4acTh KIMHAYECKUX MPOSBICHHH.
Camble onacHble TIOCIEACTBUS — MOTEPSI OLILY-
LICHUS] CTAOMJIBHOCTU JKU3HHU, HEPBHOE HC-
TOLIEHUE, IOSBJICHUE CTPaXOB M KOMILIEKCOB
IIpoBoasi MHOTO BpEeMEHHM 3a 3JEKTPOHHBIMU
HUCTOYHHKAMH WH(POPMAIMH, 4YeNOBEK IO/~
Bepraercsi MH(GOPMALUOHHBIM IEperpysKam,
KOTOpBIE BJIEKYT 3a c000ii pa3BuTne HHpOpMa-
[IMOHHBIX HEBPO30B. 00 3TOM W TOIIET pedb
B JIAHHOM cTarke.
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Llesnp ucciienoBaHus: HA OCHOBaHMU JaH-
HBIX JIUTEPATYPbl U3YUUTh 3THOJIOTUIO U I1aTO-
reHe3 MH(QOPMAIMOHHBIX HEBPO30B, IMOCIEI-
CTBHH, K KOTOPBIM OHU MOTYT NPUBECTH, 1 BO3-
MOXHBIX ITyTEH pelIeH!s JaHHOW TPOOIEMBI.

MaTepHa.]'ILI U METOAbI UCCJICAOBAHUSA

IIpoBeneH aHamu3 HaydyHOW JINTEPATYpBI,
cozepraileil nHpopmMannoo O MpuYMHaX, Me-
XaHU3Max pa3BUTHA, NPUHLUIAX NpoduIak-
THUKHU ¥ Tepanuy HHPOPMAIIMOHHBIX HEBPO30B,
¢ ucnonb3oBanueM 0a3 maHHbIX: ¢LIBRARY,
PubMed, Medline.

Pe3y.111>TaT1,1 HCCJICA0OBaAHUA
H UX 00Cy:KIeHne

Best memxndeckast esITenbHOCTD  deloBe-
Ka OCHOBaHa Ha MHQpOpMalH. MbICIb, KaK H
uzest, —31o nHpopmanus. Kak xapakrep nHpop-
Maluy, Tak U ee 00beM, MOTYT UrpaTh poJb Ta-
TOI€HHOTO (paKTOpa, BHI3BIBAIOILETO HE TOJIBKO
MICUXUYECKUE PAacCTPOICTBA, HO U JT3PETYIIs-
IIMOHHYIO MaTOJIOTHIO SMOIMOHAIIBHOM, BereTa-
TUBHOU U HWHTEIrpaTuBHLIX CUCTEM OpraHui3Mma.

WudopmaioHHble HEBPO3bI — MATOJIOTH-
YECKOE COCTOSIHUE OpraHu3Ma, KOTOpoe Mpu-
BOJWT K HEOIAronpusTHOMY BIUSHHIO Ha Je-
ATEITBHOCTh OPT'aHOB M CHCTEM.

OCHOBHBIMH ITPUYUHAMHU HH(POPMAITMOHHBIX
HEBPO30B SIBISIFOTCS MH(OPMAIMOHHBIC Tepe-
IPY3KH. DTO MOXKET OBITh, HATIPUMED, TOTyYCHUE
M30BITOYHON MH(OPMAIINY, YBEIHYCHHE UCTOY-
HHUKOB MH(OpMaImy, HapymeHue e€ CTpyKTyp-
HOU OpraHu3alliy, MoTpedIeHre HOBOCTEH pas-
JIMYHOTO XapaKTepa, OTCYTCTBHUE OTabIxa [ 1;2].

[To mepe yBenuuenus oObema HH(OpMa-
UM PACTET U CKOPOCTh €€ 00pabOTKH, a TaKKe
Ka4eCTBO NPHHUMAEMbIX pemeHui. OmxHako
IIOCIe OIPE/ICIEHHOTO MOMEHTA, KOTJa 4ero-
BEK IoJiy4aeT Oosbliie nH(OpMAIMH, YeM MO-
XKeT 00paboTaTh, NPOUCXOAUT MH(OPMALIUOH-
Hasl Teperpyska, U CIoCOOHOCTh MPUHUMATD
pemenust cHmkaercs. JloOas wHpopMmanus,
MOTyYeHHasl 1OCJe ITOTO0 MOMEHTa, He OymeT

e

HH(HOPMALUK/TOYHOCTE
MIPUHSTHS PELIEHIH

Obpabotka

o0paboTaHa, YTO MOXKET OKa3aTh HEraTUBHOE
BJIIMSIHUE Ha CHOCOOHOCTh 4YeJoBeKa Oompejie-
JSITh TIPHOPUTETHI, & TaKKe 3allOMHHATh Ipe-
JBITYIYI0 UH(DOPMAIIHIO.

Touka, B KOTOpOi#t 00padboTKa HHpOpMau
JIOCTHUTaeT CBOETO MUKAa W HEMOCPEICTBCHHO
MPEAIECTBYET €ro CHIKCHUIO, SIBIISIETCS Tpe-
JIeTIOM BO3MO)KHOCTEH yenoBeka 1mo o0padoTke
WHpOPMAIMH, TIOCJe Yero HacTtymaeT uHbop-
MalMOHHAsl TIeperpys3Kka, MPUBOISIIAS K HH-
(hopMaIIMOHHOMY HEBPO3Y (PUCYHOK).

B HEKOTOpBIX OMNpPECNCHUAX MOHATHIX
WHPOPMAIIMOHHON TIepPEerpy3KH YUUTHIBACTCS
KOJJMYECTBO MH(OPMAIIMU U BpEMs, OTBEICH-
HOC Ha ee 00pabOoTKY, TaKKe JIOOABISIOTCS Xa-
PaKTEpUCTHKH caMOil HHpOpMaHu (KayecTBO
Y TIOJIE3HOCTB).

HcrounnkoB nHGOpMAIIUU B COBPEMEHHOM
MHUpe cTaHOBUTCS BcE Ooubie. [leperpyska
MOSIBIISIETCS, KOTJa YEJIOBEK BBIHYKJICH HC-
M0JIb30BaTh Pa3IMYHbIE KaHaIbl MH(OPMALIUH
(Meccenmxepsl, urpel, ¢otorpaduu, mpo-
CMOTp BHJIEO, DJICKTPOHHBIC JIOKYMEHTBI) U pe-
QJIM30BBIBaTh MPO(ECCHOHANIBHBIE W JPyTHE
BH/IbI aKTUBHOCTH B peasbHOM >ku3HH [1;3].

Jlronu mony4aroT MHOTO Pa3HBIX JaHHBIX
13 HEMPOBEPEHHBIX MCTOYHHMKOB M BBIHYKJIE-
HbI TpaTh MHOTO YCWJIMH Ha TO, 4TOOBI MPO-
aHAITM3UPOBATh MOCTYMAIONIYI0 WHPOPMAIIHIO
U YCTaHOBHTH €€ aKTyaJIbHOCTh — 9TO CHHU)KAET
a¢dexTuBHOCTh paboThl MO3ra. B pesynbrare
HECTPYKTYPHUPOBAHHOTO MOTOKAa MH(OPMALIUH
BBICOK PUCK BO3HHUKHOBEHMS OIIMOOK U CEH-
COpPHOMH meperpy3Ku.

OJiHOM W3 KIIFOYEBBIX MPUYMH BO3HUKHO-
BEHUsI HHPOPMAIIMOHHOW TEePerpy3KH yUeHbIe
Ha3bIBAIOT HEraTHBHBIM HOBOCTHOM (hoH. Kax-
JbI YeNOBEK HMHTEPECYeTCsl MPOUCXOISIIN-
MU COOBITHSIMH, M Majlo KTO JOTaJbIBacTCs,
YTO Ype3MepHasi BOCIPUUMYUBOCTh YeIOBEKa
K KaKHM-JINOO HETaTUBHBIM HOBOCTSIM MOXKET
SIBIISITbCS. IPUYMHON WHPOPMAIIMOHHOW Iepe-
IPY3KH U, KaK CJICACTBHUE, MPUUMHON HHDOP-
MalMOHHOTrO HEBpo3a [2; 3; 4, c.14].

—

HudopmannonHas

neperpyska

A 4

HudopManmnoHHas Harpy3ka

Junamuxa popmuposanus undopmayuonHoil nepeepysxu
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He y Bcex nroneit ouH U TOT %Ke UCTOUHUK
MOXET BbI3BaTh HapylleHHE pPabOThl MO3Ta,
npuBoJsiee K WHPOPMAIIMOHHBIM HEBPO3aM,
1 CYHICCTBYCT KOHTUHICHT JIIO}:[Cﬁ C BBICOKUM
PUCKOM HX pa3BUTHS: JIIOOM, paboTa KOTO-
PBIX IIOCTPOEHA HA B3aWMOACUCTBUHU C JIIOMb-
MH, CBfI3aHa CO 3BYKOM, IIPOXOIUT B LIYMHOM
00CTaHOBKE, JIOAM, KOTOPBIC IIOOSAT CHIEThH
3a rajpkeTamu [5;6].

Mexanuzmbl pazeumus
UHGDOPMAYUOHHBIX HEBPO308

Bo-niepBbIX, yMEHBIIIEHHE CHIIBI IPOIeC-
COB BO30YXXIEHHS U TOPMOXKEHHS, KOTOpHIE
MPOSIBIISIIOTCS. B Pa3ApaXUTENBHOU  ciabo-
CTH WJM B3pbIBYaTOCTH. Hampumep, densoBek
Ha OOBIYHBIN pa3lpa)XUTeNb MOXKET AaTh Oyp-
HYIO peakInio, KoTopas Ha (oHe ci1adoro Bo3-
Oy>KIeHHs OBICTPO 3aTyXaeT, UCTOMIAeTCS. DTH
JIFOIA HE MOTYT TIEPEHOCHUTH CHITBHBIE pa3apa-
JKUTENH, Y HUX JIeTKash MUCTOINAaeMOCTh, CHU-
JKeHHast paboToCcrocoOHOCTh [4, ¢.24; 6].

Bo-BTOpBIX, HapylleHHWE YpaBHOBEILLICH-
HOCTH HEPBHBIX MPOIECCOB TpHU Mpeodiana-
HUU BO3OYXKIEHUS WiIN TopMokeHus. K me-
xaHm3MaM (HOpMUPOBAHUS (PU3UOIOTHUECKUX
CHUCTEM W KOHTPOJII 3a UX JeSITeIbHOCTBHIO
OTHOCSITCSI JOMHHaHTa W JI€TepPMUHAHTA.
OHHM TOMONHSIOT APYT APYTa, U MX cOYeTaHHAs
NeSATeNFHOCTh o0ecredyrnBaeT (popMHUpoBaHUE
1 GYHKITMOHHPOBAHUE (PU3NOIOTHUCCKON CH-
CTeMBI B COOTBETCTBUH C TEKYILIUMH MOTPEO-
HOCTSIMM opranusma. Ilpu Hapymenuu peanu-
3alUM 9THX NPUHLIUIOB BO3HHKAET IU3PEry-
JIAUOHHAST TaToNorusi. Eciu jerepMUHAHTY
COCTAaBIISIOT HEKOHTPOJIHPYEMBIE CTPYKTYPHI,
OHA BBIXOJIUT U3-T10]] BHYTPUCUCTEMHOI'O U WH-
TErpaTUBHOTO KOHTPOJIT U (OPMHUPYET TarTo-
jorudeckyro cucreMy. CylecTBEHHBIM CBOM-
CTBOM JIOMHHAHTBHI SBIISICTCS MHIYKIHS €O
HEMOCPE/ICTBEHHO W 4epe3 OoO0Imui HWHTerpa-
TUBHBIA KOHTPOIE LIHC compskeHHOTO TOPMO-
xenusi. ConpsiukeHHOE TOPMOXKeHUe obeperaeT
BO3HUKAIOUIYI0O U JIEHCTBYIOIIYIO JOMHHAHT-
HYIO0 (PU3UOJIOTHYECKYIO CUCTEMY OT BIMSHUH
CTOPOHHHUX pa3ipakeHHH u oOecredynBaeT
JIOCTH)KEHHE JTOW CUCTEMOM 3amporpaMMu-
pPOBaHHOTO pe3yabTata 0e3 ero HCKaXeHHH.
HenocraTouHOCTh CONMPSKEHHOTO TOPMOXKE-
HUS BEZICT K AU3PETYIALMOHHOMY HApYILIECHHIO
poreccoB (hOPMUPOBAHUS W JICATEIHHOCTH
(hM3HOMTOTHYECKUX CHUCTEM, HEBO3MOXKHOCTH
JIOCTUYh PE3yNbTart, 00 ITOT pe3yasrar Ao-
CTUTAETCS ¢ OOJBITUMU UCKaKEHHUSIMU [7].

BaxHbIM MEXaHU3MOM BO3HHUKHOBEHUS
Y TIO/IJIEP)KaHUS aKTUBHOCTH TMATOJIOTHYECKON
CUCTEMBI SIBIIIIOTCS MATONIOTHYECKUE «ITOPOY-
HBIE KPYTH», BO3HUKAIOIINE Oiaroaaps HeKOH-
TPOJIUPYEMBIM OOpaTHBIM  TTOJIOYKUTEILHBIM
cBa3aM. llopouHble marTonoruyeckue Kpyru
COCTOSIT U3 CTPYKTYPHO-(QYHKIHMOHAIBHBIX 00-

pa3oBaHHUN M U3 METAOOIMYECKUX TPOIIECCOB.
Kaxnaplii  HEMpoIaTroJoru4eckuii - CUHIPOM
MMeeT CBOIO MaTtoiornyeckyro cucremy. C te-
YCHHUEM BPEMCHU IMATOJIOTMYCCKUC CHCTEMBI
crabunusupyrores [3;8].

B-TpeTbux, yMeHbIIEHHE MOJBHKHOCTH
HEPBHBIX MPOIIECCOB MM MX TMATOJIOTHYECKas
WHEPTHOCTH. Kak mpuMep MOKHO pacCMOTPETh
onuH u3 onbiToB W.II. [TaBnosa. [Ipu nepenen-
Ke 3HAuCHUIl METPOHOMA U3 TMOJOKHUTEIHHOTO
B OTPHIIATENbHBIH, KOTJIa €ro MepecTay IMoI-
KpeIuiiTh, OH MPHOOpEeNT CBOWCTBA OTpHIIA-
TEJIHHOTO, TOPMO3HOTO pazapaxkutens. [locme
OTOT'0 NOINBITAJIMCh BEPHYTH EMY IOJIOKUTCIIb-
HOE 3Ha4YeHHe, HO TaK M HE JOOMIUCH 3TOTO.
TopmoxeHHe CTallo UHEPTHBIM, CIIBUHYTH €ro
HE yaaiocs [8;9].

B mopme, ecnmu ycIOBHBEIN peduiekc He-
CKOJIBKO pa3 He MOAKPETISETCS, TO OH TepsieT
CBO€ 3HAUCHHC. HpI/I HaJINU4YU UHEPTHOI'O BO3-
OyINTENBLHOr0 HEPBHOTO Ipoliecca OH mepe-
cTaer yracarb. ViMeeTcsi BEpOSITHOCTh BO3HHK-
HOBEHUS 3aCTOMHBIX (ha30BbIX siBieHu# [1;10].

Aodanmayus opeanuszma
K UHDOPMAYUOHHBIM Nepecpy3KaM

Apnanrtanus — 3T0 CIIOCOOHOCTh OpPraHu3-
Ma, B TOM 4YHCJ€E JI000W ero CHCTEMBI, Mpu-
CrocabiIMBaThbCsl K YCIOBHSAM Cpelbl, B KOTO-
poii oH oburaer, obecrieunBasi BO3MOXKHOCTh
COOCTBEHHOTO CYIIECTBOBaHMS. MeXaHU3MBI
aJIanTallii HOCSIT KOMITGHCATOPHBIN XapakTep.

Cpena, cozgaHHasi YeJIOBEKOM W BKIIIOYA-
foias B ce0s MOTOK MH(POPMAINH, OKa3bIBACT
HEMOCPE/ICTBEHHOE BO3/ICHCTBUE HA YEIIOBEKA.
Hcrmonp3oBanme cpeacTB BO3ACHCTBHUS HHPOP-
Maruy, HWHOOPMAIMOHHOW KOMMYHHKAITUH
OKa3bIBaCT BJIMAHUC Ha IICUXUKY 4YCJIIOBCKA.
Brinensercs psan ¢pakTopoB, KOTOpbIe COCO0-
CTBYIOT (DOPMHUPOBAHUIO HOBBIX KOTHUTHBHBIX
CTEpEOTHUIIOB U IIEHHOCTEH B 00IIecTBe, a TaK-
KE YCIOKHEHHIO COIMAaIM3allii JIMIHOCTH.
CrenoBarenbHO, yBETHUUBAIOTCS HATPY3KH Ha
CHCTEMY aJlalTalHH.

Hapymienne mM30CTaTHYECKOTO COCTOSHUS
OpraHr3Ma MPOUCXOANT ITOJ] BIUSHAEM HOBBIX
BBI30BOB B MH(OpMAIMOHHON cpene. B mpo-
necce 00JI€3HH OOHAPY)KUBAIOTCS Pa3IHMUHBIC
OTKJIOHEHHMS B paboTe Oprannzma: OHOXHMHUYe-
ckue, QyHKIMOHANbHBIE U opranuyeckue [11].

[IcuxoconmanbHas afanTaiys 3arparvBa-
€T MPOIECChl O0YUEHHsI, YCBOCHHUS IICHHOCTEH,
HOpM, 00pa3IlloB MOBENCHUS, 3aKPETIHBIIUXCS
B oOmectBe [4, ¢.26;12].

Paznuunesie Gopmbl Ae3amantanuu MOTYT
BO3HHMKAaTh B pe3yibTare HH()OPMALMOHHBIX
Teperpy3oK.

[lepBocTeneHHoe 3HadeHHE WMeEET Hapy-
IMEHUEC TICHUXOJIOTHYCCKOI'O PaBHOBECHUS. Ilcn-
XOJIOTHYECKas JIe3aanTanus YeJI0BeKa MOKET
MPOSIBISITECS B Pa3NUuHbIX opMax. B gactHO-
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CTH, 3TO MOTYT OBITH pa3jHdHbIe POPMEBI TICH-
XOJIOTUYECKON 3aIUTHI; TICHXOCOMATUYECKUE
3a00JIeBaHUS; ICUXHMUECKUE PACCTPOICTRA.

[Ipu obunuu uHbOpMaLUK, BeaylIeld po-
JIbI0 B CHCTEME IOMCKa, BOCIPUATHS U Iepe-
paboTtku mH(pOpMaIMK 00IaTaeT MoJACHCTEMA
moncka. [lorepst paBHOBecHs, KOTOpast BO3HU-
KaeT MeXJy MH(QOPMAIMOHHBIM ITOTOKOM, Ha-
CBHIIAIONINM JICHCTBUTEIBHOCTh U MH(OpMa-
LUOHHBIM PECYPCOM, IPUBOAUT K COCTOSHHIO
Je3afantanui. B 3TOM COCTOSHHM 4eJoBeK
MOKET MCTBITBIBATh CTPECC, HO HE CIoco0eH
CTpaBUThCS ¢ HUM. Hampumep, 3TO MOXKeT
OBITB B CiTyuae HHPOPMAIIMOHHOMN TTeperpy3KH.

KitoueBbIM  MOMEHTOM, BJIMSIONIUM Ha
MpoIecc aJanTanud K HH()OpMAIMOHHBIM
TEXHOJIOTHSIM, SIBIISIETCSI aKTHUBHOE TIOBEICHUE
YeloBeKa B CIOXKHBIX ycnoBusax. /lucOananc,
KOTODPBI BO3HHMKAET B PE3yJbTare BHEITHHX
BO3JEHCTBUI CPE/bl, MOXKET IIPUBECTH K BHY-
TPEHHUM M3MEHEHUSIM. AJTalTallMOHHBIC MEXa-
HU3MBI OyyT OoJee ¢ (hEeKTHBHBI B TOM CITydae,
€CJTA TIPOM30MIET aKTHBHOE HM3MEHEHHE BHY-
TPEHHETO COJICPYKAHUS JINYHOCTH. DTO MOXKET
MPOSIBUTHCS B TOM, YTO BHIPAOOTAIOTCSI HOBBIC
(hopMBI TIOBEJICHNS, @ TAK)KE YCBAaUBAIOTCS HO-
BBIE BHJIBI JiesiTeNbHOCTH. Ha addexTnBHOCTD
aZanTanud B HOBOH HMH(DOPMAIIMOHHOW cpene
0o0WTaHUsI OKA3bIBACT BIHUSHUEC Psif (haKTOPOB.
310 W mpaBwiIbHOE (HOPMHPOBAHWE MBIIILIE-
HUSI, ¥ TICHXOJIOTUYECKasi TOTOBHOCTh YeJIOBEKa
K BOCHPUSTHIO HOBBIX (hOPM OOIIEHUS C APYTHU-
MU JTFOJIbMH, U HAJIWYHE COIMAJIbHOTO OIBITA,
1 KOMMYHHUKaTHBHBIE criocoOHOoCTH [13;14].

B pesyinbrare MOXXHO cHenaTh BBIBOJ,
YTO 3[J0POBbE M YyCIeIIHas aJanTauusi Hanpsi-
MYIO CBSI3aHBI C MHUPOBO33PEHHEM YeJIOBEKa.
[Ipocroe BuneHmne Mupa, OCHOBaHHOE Ha 0CO3-
HaHUM B3aUMOCBS3€H MEXIy OTAEIHHBIMHU
SIBIICHUSIMHU U HAIPaBICHHOE Ha 00beIMHEHNE
C OKpy>Karollel cpe/ioil, MO3BOJISET YETOBEKY
JIETKO HaXOIUTh ONTHMAJbHBIC IyTH VIS Pe-
IICHHUS Pa3IMYHBIX NMPOOIEM B JKM3HHU, a TakK-
e CIocoOCTByeT (OpPMHPOBAHHIO Hambolee
3 (PEeKTUBHBIX TyTeH I JadbHEHIIEro pas-
Butus [1;10].

Pewernue npobnemoi
UHDOPMAYUOHHBIX HEBPO308

Jlnst Toro 4TOOBI PEmuTh MPOOIEMY HH-
(OpMAaIMOHHBIX HEBPO30B CYIIECTBYET He-
CKOJIBKO TyTel. OIHUM W3 HUX SIBISIETCS Yug-
POBAsL OEMOKCUKAYUAL.

Mepbl 1M(pPOBOH  JIETOKCUKAIUK  ObLITH
MIPEJUIOKEHBI B KAUECTBE PEIICHHUS )1 YMEHbB-
IICHHUS HEraTUBHOTO BO3/ICHCTBUS UCIIOJIb30Ba-
HHS UICTOYHHKOB HH(POPMAITUH Ha OHOJIOTHYC-
CKOE U COIMalbHOE ONIArornoiy4ne MM COIU-
ajibHbIC OTHOMICHUS. [l poBas qeTOKCHKAIIHS
MPeJIIoJaraeT IepePhIBbI BO BPEMsI UCIIOJIb30-
BaHUS 3JCKTPOHHBIX YCTPOWCTB. DTO Harpas-

JICHO Ha TO, YTOOBI TIOMOUb JIFOJISIM OTBIICULCS
OT TIOBCETHEBHBIX IMHMPOBBIX MOIKITIOYCHUH.
B mmpokom cmbicie, mudpoBas JIETOKCHKa-
LUl — 3TO MEPUOJ BPEMEHHU, B T€UYEHHE KOTO-
pOro 4eJjoBeK crapaeTcs H30erarb HCIOJb30-
BaHUsI CBOUX DIICKTPOHHBIX YCTPONCTB W HC-
MOJIb30BaTh WX TOJBKO JUISl TOTO, YTOOBI CHU-
3UTh YPOBEHBb CTpecca WIH COCPENOTOUUTHCS
Ha conuanbHOl xu3Hu. L{udposas neroxcu-
Kalysi TOAYEPKUBACT CTPEMIICHUE TOBBICUTD
OCBEIOMJICHHOCTb O YPE3MEPHOM HCII0Ib30Ba-
HHH JICKTPOHHOW HHPOPMAITMOHHON TEXHUKH
1 TIOBBICHTH CaMOONITUMHU3anuo [7;15].

BropsiM myTeM OyzeT SBISITHCS NIAHUPO-
6anue nocmynienus ungopmayuu. s 3Toro
HYXXHO pacrpeneauTh paboune u Hepabouue
3a/lauu TakuM 00pa3oM, 4ToOBI TOTpediieHne
HHPOPMAIIMK YEPEIOBAIOCh C TBOPYECKOM
JIeSITEIbHOCTRIO. A TaKKe Ba)KHBIM acCIEKTOM
OyZeT SIBIATBCS COOMIOACHUE OMPECIIEHHOTO
puT™Ma paboThL, YTO CIIOCOOCTBYET BHIpabOTKE
HABBIKOB U 3aMEJUISICT Pa3BUTHE YTOMJICHUSI.
B aTOM myHKTE MOXHO CKazarb M O IOCTe-
MIEHHOM BXOXKICHUHM MO3Ta B paboTy, YTO JaeT
HauOoJbllee MPHUCHOCOONIEHHE K Harpyske,
a 3HAUUT ¥ NIOCJIe0BaTeIbHOE BKIIOYeHUE (u-
3MOJIOTHYECKUX MEXaHU3MOB, ONPEIEIISIONINX
BBICOKHUI ypOBEHb pab0OTOCIIOCOOHOCTH.

TperbuM myTeM OyHeT SIBIATHCS OMKA3
om unpopmayuu, Komopas aeisemcs 6ecno-
nesnou. Dta uHOpMaIUs sBISIETCS «yOuii-
Lei» BpeMEHH M yTrHETAIOUIMM 3BEHOM HEpB-
HOW cHCTeMbl. 30BITOYHOE MOCTYIUICHUE
BMECTE ¢ TOJIe3HON MH(pOopMannueld HeHYKHOH
Ha JIAHHBIF MOMEHT MOXKET BBI3BaTh MEpPErpy3-
Ky MO3ra Mo MEXaHH3MYy, OIMCAHHOMY BBIIIIE.
O6paboTka nose3Hoi nHPOpPMaK OyIeT Me-
Hee 3 exTuBHOM.

Eie ogHuM miyTeM OyJIeT sSIBISTHCS pa3HO-
obpasne IeITeTbHOCTH, nepexiioyeHue 00H020
6u0a 3aHaAmusl Ha Opyeoe: YMCTBEHHOTO TpyJa
Ha (Qu3MYecKuii. DTO0 CrnocoOCTByeT coxpa-
HEHMIO W YIYYIIEHHIO JEATEJbHOCTH LIEJI0ro
OpraHu3Ma, COBEPIICHCTBYS €ro KOOPIUHAIU-
OHHBIC MEXaHM3MbL. B cllyyae BBIIOIHEHHUS
(du3nUecKkux ynpaXHeHWH, Halpumep, B Iie-
pHUOJ TIEpEPHIBOB B pabOTe, MOXKHO JTIOOUTHCS
BOCCTAHOBJICHUSI YMCTBEHHOH paboTOCHoco0-
HOCTH B 2 pa3a 6oJjiee BBICOKOTO, YeM TPH Mac-
CHBHOM OTJbIXE, KOTOPBIM JJUTCS B 2 pasza
noneire [4, c.41;16].

CyliecTByeT TaKKe Koppexyus ouspezyns-
YUOHHBIX NPOYECCco8 U 1edeHue bonesnell pezy-
ssyuu. OHE UMEIOT psiJi 0COOEHHOCTEH.

JIv3perymsiius KaKaoil CHUCTEMbI MOXKET
BO3HHKHYTh B pE3yJbTare BIUSIHUS JPYTUX
WHTETPATUBHBIX CHCTEM OpraHW3Ma, KOTOpPbIC
H3MEHSIOT €€, M 9TO MPOHCXOAUT ONaroaapst
€IMHCTBY MHTErpaTHBHBIX cucTteM. C yueTom
3TOT0, HEOOXOJMMO TPOBEIACHUE KOMITJICKC-
HOTO OOCJIC/IOBAHUSI COCTOSIHUSI PA3ITUYHBIX
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CHUCTEM U KOMIUIEKCHOTO MAaTOreHe3a, LEJIbI0
KOTOPOIO SIBJISIETCS HOPMAJIM3ALMS BCEX BO-
BJICYEHHBIX B MPOIECC UBMEHEHUI U yCTpaHe-
HUE B3aMMOCBSI3aHHBIX MEXIY cOo0OW KOMIO-
HEHTOB C(OPMHUPOBABIICHCS MATOIOTHYECKOH
cucreMbl. [Ipu oOcie0BaHMU TONBKO H3Me-
HEHHOH CTPYKTYpBI-MULICHH, HCCIEI0BaHUE
MOXKET He AaTh pe3yasraroB. Jleduenne auspe-
TYJIALMOHHBIX PACCTPOMCTB, HaIpaBICHHOE
Ha WCHpaBlICHHE HCKIIOUUTEIbHO Moaudu-
LUPOBAHHON CTPYKTYPBI-LETU U YCTpaHCHUE
JETEPMUHUPYIOIIEH WM3MEHEHHOW HWHTErpa-
TUBHOM CHCTEMEI, KaK W BO3JCHCTBHUE TOJIBKO
Ha M3MEHHUBIIHECS COMAaTHYECKHE CTPYKTYpPbI
0e3 ycTpaHeHHs NPOBOLMPYIOLICH 3TH H3Me-
HEHHUsl NaTOJIOTUYECKON CHCTEMBI, SABIAETCS
HUCKJIIOYUTENBHO cumnTtomarndeckum [10;13].

IIpu BO3HUKIIEH BCIEACTBUE HApyIIECHUSA
PEryasSIUN MaToJIOTHYECKOi cucTeme Oaroaa-
psl IUIACTHYECKUM TIpolieccaM U HedPEeKTHB-
HOCTH BHYTPHCHCTEMHBIX OOpaTHBIX CBSI3EH,
KOTOpBIE TIPUBOIAT K JI€CTa0MIIN3alN CHCTe-
MBI, TIPOMICXOIUT CTAOWMIN3aINs, B Pe3yabTarTe
YEro OHa CTAHOBUTCS YCTOMUMBOM KakK K SHIO-
TCHHBIM PETYIUPYIOIIUM BIUSHUSM, TaK U K Jie-
4yeOHBIM Bo3AeHcTBUAM. B mponecce neyenus,
[JIaBHAs 1IeJIb KOTOPOTO 3aKJII0YAETCs B IeCTa-
OWMITM3aITUHN CUCTEMBI, SBIISIETCSI yCTPaHEHHE ee
MaTOJIOTUYECKOTO COCTOSTHUSI.

OcHoBHas 3ajjada IMaTOT€HETHYECKOW Te-
panuu 3aKiovaeTcss B TOM, 4YTOOBI CHOCO0-
CTBOBaTh JIMKBHUJAIUM OAa3MCHBIX MAaTOTEHEe-
TUYECKUX MPOLECCOB, MHIYLUPYIOUIUX BO3-
HUKHOBEHME MOCIEAYIOIINX MaTOIOrHYECKUX
MEXaHU3MOB.

[TaTorenetnueckas Tepamnus JIOJKHA CO-
YeTaThbCs ¢ 3THONorn4eckoil Tepanueil. Tonbko
[IPU COUYETAHUU FTUX TEPAIUI MOKHO OXKUIATh
JOCTHXKEHHUS MTOJIOKUTEIIBHOTO pe3yJIbTara.

OcoOeHHOCTH MaToreHesa He TOIBKO 3a00-
JIEBaHWIA, HO U OTJEJIbHBIX CHHAPOMOB HUMEIOT
MHOTO(axkTopHyto npupony. Ha ocHoBe QyHK-
LIIMOHUPOBAaHUSl OpraHu3Ma, MHOTO(aKTop-
HOCTb XapaKTEpPHU3yeTCsl BOBJICUCHUEM B JU3-
PETYASIMOHHBIA Ae(QEeKT pa3iIHdHBIX CHCTEM
1 OpraHoOB BO B3aUMOJEHCTBUM C HUMU. MHO-
ro()akTOPHOCTh Pa3IUYHBIX (POPM MATOJIOTHU
BO3HHKAET JINOO Cpa3y NpH ACHCTBUU HECKOJIb-
KHX TIATOTEHHBIX areHTOB, JIMOO MIPH Pa3BUTHHU
MaTOJIOTUYECKOTO Tporiecca. Muorodakrop-
HOCTh TaroreHe3a TpedyeT MPUMEHEHHs pac-
IIUPEHHON KOMILIEKCHOM Tepanuu.

[Ipu npaBUIbHON OpraHU3aIUN KOMILIEKC-
HOTO JICUECHHMSI, HAITPABJIICHHOI'O Ha Pa3HbIE B3a-
HMOCBSI3aHHBIE IPYT C IPYIOM Ba)KHbIE 3BEHbSI
B OpranmsMe, JiedeOHbI 2 QeKT mpemaparoB
BO3pacTaeT U MOYTH IMOJHOCTHIO OTCYTCTBYET
MposiBIIeHHE TTOOOUHBIX AP ekToB. TpyaHOCTH
B pa3paboTKe TepaneBTUYECKOro MOAXoa 3a-
KITFOYAIOTCS B TOM, YTO HEOOXOIMMO YYHUTHI-
BaTh OCOOEHHOCTH IMAaTOT€HETHIECKON CTPYyK-

TyphI 32a00JI€BaHUH, a TAKKe MPABIIHLHO MOJI0-
Opats JneueOHBIC cpencTBa. llaromormueckas
JICTEPMUHAHTA SIBISIETCS BaXKHBIM (DakTOpOM
JUIsl YCTICUTHOM Tepanuy naTojJorHyecKux mpo-
meccoB [17, ¢.429].

[Tpu KITMHUYECKOM BBI3IOPOBICHUN CTPYK-
TypHO-(D)YHKIIMOHAIbHBIE N3MEHEHUS OT OBIB-
IIeT0 TMaTOJOTHYECKOTO TIpoIlecca MOTYT
HE MPOSIBIISITHCS, IOTOMY YTO PUKPBITHI CAHO-
TeHEeTHYEeCKUMHU Tpoueccamu. [Ipu nedictBum
HOBOTO TIATOTEHHOTO areHTa MPOSBISIOTCS
cienoBele TaTtonorudeckne 3ddexter. Ilom-
HOE BBI3ZIOPOBIICHHE XapaKTEPU3YeTCS TEM,
YTO CKpPBITHIE W3MEHEHUS JIMKBUINPOBAHBI
100 OT HHUX COXPaHAETCS MPOYHO «3aMypo-
BaHHBII» MJIACTUYECKUMH MPOLECCAMHU CIIEN.
B aTux ycrioBUsX BBI3IOPOBICHHE MEPEXOTUT
B YCTOMYNBOE COCTOSTHHUE 3/I0OPOBBSI.

JUis moziaBeHUs] THIIEPAKTUBHBIX I1aTO-
JIOTHYECKUX JCTEPMUHAHT M CHCTEM LieJie-
co0o0pa3HO BKJIIOYaTh B KOMILUICKCHYIO Tepa-
MUI0 TIperaparbl, OKa3bIBAIOIINE TOPMO3HBIE
3 eKTrI.

B KkomIuiekcHOW MaTOreHEeTUYeCcKOu Te-
panuy MaroJIOrM4eCKUX WM3MEHEHUM BbICIIEH
HEPBHOM JIEITETLHOCTH U B ICUXUYECKOH ce-
pe HeoOX0IMMO UCIIONB30BaTh HE TOJIBKO (ap-
MaKOJIOTHYECKHEe CPEeJICTBa, HO W TICHXOTepa-
to. HeobxommMo co3nath y 60JI5HOTO HOBYIO
MICUXUYECKYI0 HH(MOPMAIMOHHYIO (YHKITHO-
HaJIBHYIO CHUCTEMY, KOTOpasi Moria Obl CTaTh
JOMHHAHTHOM W TOJABIATH IMCHUXONATOIOTHU-
YECKYI0 CHCTEMY.

Jlmst Koppekunu HEeKOTOpBIX (opM Iu3pe-
T'YISIIMOHHBIX HEPBHBIX M HEHPOIICUXUYECKUX
CHUHJPOMOB MOXET OKa3aThcs 3()(HEKTHBHBIM
MeToJl OMOYNpaBICHUS M ICUXOYIPaBICHUS
¢ 00paTHO¥1 CBA3BI0. JIJ1s UX TPUMEHEHUS BaX-
HO CO3/1aTh aTOPUTMEI JICUCHHS, COOTBETCTBY-
IOIIUE TMaTOT€HETHIECKON CTPYKType U OCO-
OCHHOCTSIM JIU3PETYISALUOHHBIX CHHIPOMOB
1 THQOPMALIMOHHON TAaTOJIOTHH.

B cBs3u ¢ Tem, uTo npu m000M 3aboineBa-
HUU HUMEIOT MECTO pPa3lIM4Hble MaTOXUMHYe-
CKHe TIPOIIECCHI, B KOMIUIEKCHYIO MTaTOT€HEeTH-
YECKYIO TepaIuIo JU3PETyJSIIIMOHHON MaTo0-
I'MA HEOOXOIUMO BKITIOUaTh KOPPEKIUIO ATHUX
HapyeHuit [17, c.429].

3ak/ouenue

Bo3HUKHOBEHME  HEBPOTHMYECKHX  pac-
CTPOWCTB, CBSI3aHHBIX C WH(OPMAIMOHHBIM
BO3ICHCTBHEM — OJHA M3 aKTyaJbHBIX IpPO-
O1eM coBpeMeHHOW MeaunuHbl. [loiydeHue
M30bITOYHON WH(pOPMAIIUU, OOJIBIIOE KOJTHYe-
CTBO €€ HCTOYHHMKOB, HapyILIEHHE CTPYKTYPHOU
OpraHu3alny, IoTpedieHre HOBOCTEH pasiny-
HOTO XapakTepa, NEPEKIIOYeHNE ¢ OJHOTO HC-
TOYHHMKA MHPOPMAILIMU Ha APYTOH, OTCYTCTBUE
OTAbIXa — OCHOBHBIC IMPUYMUHBI PA3BUTUA WH-
(hopMaMOHHBIX HEBPO30B. B nuteparype onu-
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CaH eI psa Teopuil maroreHesa 3ToH ma-
TOJIOTUH, OCHOBHBIMU U3 KOTOPBIX SIBJISIOTCSI:
YMEHBIICHUE CHIIBI MTPOIIECCOB BO3OYKICHUS
U TOPMOXKEHMsSI; HapyIlIEHHE YpaBHOBEIIEH-
HOCTH HEPBHBIX IPOLECCOB, (OpMHUpOBaHUE
[IaTOJIOTMYECKOH CUCTEMbI C BOSHHKHOBEHHEM
JOMHMHAHT, JETEPMUHAHT U IIOPOYHbBIX KPYIOB;
YMEHBIIIEHUE MOABUKHOCTH HEPBHBIX IIPO-
LIECCOB WJIM MX MaTojIoTHYecKass MHEPTHOCTh
C pa3BUTHEM 3aCTOMHBIX (a30BBIX SIBICHUH.
B xadecTBe mpoQuIaKTHIECKUX Mep, CIOCo0-
CTBYIOILMX aJaNTalud K HHGOPMALMOHHBIM
neperpys3kam, OTHOCAT IU(PPOBYIO JETOKCHKA-
W10, MJIAHUPOBAHUE TIOCTYIUICHHUS HH(pOpMa-
IIUHY, OTKa3 OT Oecrone3Hoi nadopmaruy, me-
PEKIIIOUEHNE OHOTO BUJA 3aHATHUS Ha APYTOE.
KomnniexkcHoe neuenne MHGOpMaLHOHHBIX HE-
BPO30B BKJIFOYAaET NPUMEHEHUE (apMaKoIoru-
YEeCKUX TPenapaToB M MCUXOTeparieBTUIECKUE
METO/IbI BO3/ICHCTBHS.
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OCBEJOMJUIEHHOCTbB CTAPIIEKJIACCHHUKOB B BOITPOCAX
AHATOMHUHA X ®PU3NOJOI'AHA PENPOAYKTUBHON CUCTEMBI
N 3ABOJTIEBAHUMU, IEPEJAIOIHINXCS ITIOJIOBBIM IIYTEM

I'occ JI.P., Kynakoaesa T.B., Kypoarosa C.II., YToukun [0.A.

@I'BOY BO «llepmckuii 2o0cyoapcmeentblii MEOUYUHCKULL YHUGepCUmen
umenu akaoemura E.A. Baenepay, Ilepmo, e-mail: l.goss@mail.ru

Ienpro paboThl OBLIO OLIGHUTH YPOBEHb OCBEIOMICHHOCTH yuamuxcs 10 u 11 kinaccoB B BOIpocax aHaTOMHU
1 (PU3HOJIOTUH PENPOAYKTUBHON CHCTEMbI 1 3a00JI€BaHHs, IIEPEAAIOIIUECS MOJIOBBIM ITyTeM. ABTOpaMH ObLIO MPO-
BEJICHO aHOHUMHOE aHKeTHPOBAHUE YYallNXCsl CTAPIINX KIIaccoB 00Ieo0pa3oBaTeIbHbIX yupexkaeHnii [lepmckoro
kpast. B ompoce ydactBoBano 194 yuenuka: 52 ronomu (26,8%) u 142 nesymxu (73,2%). Ctatuctudeckas odpa-
60TKa TaHHBIX NMPOBOAMIACH C UCIIONB30BaHHeM mporpammbl IBM SPSS Statistics 23. B xoze uccienoBanus ObL1
IIPOBeICH KOPPEIAIIHOHHEIN aHAIN3 YPOBHS 3HAHUN MIKOJBHHKOB QaHATOMUH M (DH3HOJIOTHUH JKEHCKOH H MY)KCKOI
110J10BO# cucTeMsl. [Ipy craTncTideckoM aHanuse ObUIO BBISIBICHO, YTO FOHOIIHN, TAKXKE, KAK U JICBYIIKH, OMHAKOBO
OCBEIOMJICHBI B JJAaHHOM Borpoce. OjiHaKo JeBYIIKH B Ooliee paHHEM BO3PAcTe 03HAKOMMIIMCH C aHATOMO-()H3HO-
JIOTHYEeCKAMH TePMHHAMHE KEHCKOU penpoxyKTuBHOHU cucteMsl (p<0,05). Kacaemo ocBenoMIeHHOCTH O 3a001eBa-
HUSIX, IEPEIAtOLIUXCS TIOJIOBBIM ITyTEM, YYCHUKH MOKa3aJli OJIMHAKOBBIN ypoBeHb 3HaHuH (p>0,05). B pesynbrare
Oy YCHHBIX JAHHBIX OBIIO BBISBICHO, YTO ITKOJIBHUKH HMEIOT HU3KHIl ypOBEHb 3HAHUH aHATOMHH U (DU3HOIOTUN
PEIpOLYKTUBHON CHCTEMEL, a TAKXKe CMEKHBIX TeM. HeoOXxoMo pacupuTs Kpyro3op Y4eHHKOB 10 JAHHOU TeMme,
IIyTeM BBE/ICHHS JOMOIHUTEIBHBIX 3aHATHI B JOCTYITHO (hopMe.

KuroueBrble ciioBa: PEeNnpoAYKTHBHOE 310POBLE, INIKOJIbHUKH, 3360J'leBaHl/lﬂ, nepeaaromyecs MoJ0OBbIM IIyTeM, THYHAS
IrUrueHa, CTATUCTHYECKHIT 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 mocnemgnme necsATHiieTHS IIKOJIBHU-
KM BCE€ 4allle CTaJM 337aBaTbCcsi BOIIPOCOM O
pPEnpOAYKTUBHOM 370pPOBBE U €r0 aHaTOMO-
¢uznonornueckux acnekrax. K coxanenuro,
B COBPEMEHHOM OOIIEeCTBE JaHHOU Mpodiaeme
yIedsieTcsl Majllo BHUMAaHHWS, B CBSI3M C 4YEM
KaXIBI TOI YMEHBIIACTCS BO3pacT BCTY-
IUICHUST B TIOJIOBYIO KM3Hb, HACTYIJICHHS
OEpeMEHHOCTH M WACT TEHACHUUS K YBEIH-
YEHUIO YHcCiia 3a00JIeBaHUM, MepeIaroIInXCs
MTOJIOBBIM TIyTE€M, a0OPTOB, HEXKENATeITHHBIX
OepeMEHHOCTEH W TOCIEACTBUHN, CBSI3aHHBIX
¢ 3tuM. [lopocTKN y3HAIOT O PEeNpOAYKTHB-
HOM 370pOBbE B IIKOJIE, M3y4as aHATOMMIO

1 GU3HOJIOTHIO TIOJIOBOM CHCTEMBI HA YPOKax
Ouosoruu. Jljis CTaplIEKJIACCHUKOB Ba)KHO
3HATh ¥ MOHUMATh, KaK ()YHKIIHOHUPYET HAIIl
OpraHu3M B IUIaHE JETOPOXKICHUS, U3ydaTb
Hay4YHYIO JINTEpaTypy MO JaHHOU Teme, 00-
CYXXIIaTh C POIUTEIISIMH U CBepCTHHKaMu. Ho
C COBPEMEHHOM COIIMyME CYIIECTBYET OTrpa-
HUYECHHOE KOJIWYECTBO CIEIHATBHBIX Kyp-
COB IO TEME, B IIKOJAX MOJ00HBIC BOIPOCHI
HE M3y4aloTCs WIH K€ UM YISISAETCS Malloe
KOJIMYECTBO BpeMeHH. Takum obpasom, cre-
IyeT W3YyYUTh YPOBEHBL 3HAHWH NIKOJIHHUKOB
CTapIIuX KJIACCOB B BOIPOCE PEMNPOTYKTHUB-
HOro BocnuTanus [1].
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ek paGoTHI: OIICHUTH YPOBEHb OCBEIOM-
nenHocTH yaamuxcs 10 u 11 kiraccoB B BOTIpo-
cax aHaTOMHH U (PU3UOIIOTUH PETPOAYKTHBHOM
CHCTEMBI U 3a00JIeBaHUSX, IEPEAAIOLINXCS T10-
noBbiM mytem (3IIITIT).

MaTepHa.]'ILI U METOAbI UCCJICAOBAHUSA

B pamkax Hamiero wucciienoBaHusl ObLIO
MIPOBEZICHO aHOHWMHOE aHKETHPOBaHUE CPETH
YYaImxcsl CTapmux KiaccoB jumes Harwmo-
HAJIBHOTO MCCJIE0BATEIBCKOTO YHUBEPCUTETA
Briciieii mkosibl 5KOHOMUKH U APYTHX 00pa-
30BaTeNIbHBIX yupexxaeHud [lepmckoro kpas.
B onpoce yuactBoBasio 194 y4yennka, KoTopbie
OBLIH pa3/eNieHbl Ha IBE TPYIIIHI I10 TeHIEPHO-
My npu3Haky: 1 rpymma — 52 ronommu (26,8%),
2 rpynmna —142 npesymiku (73,2%). B ankete
OBLIO MPEJCTABICHO HECKOJIBKO BOIIPOCOB, Ka-
CAIONINXCSI aHATOMO-(PH3HOIOTUYECKUX acTIeK-
TOB PEMPOXYKTHBHOTO 370POBbS, a TaKKe BO-
npocsl auaHoN Tmruensl u 3IIIIII, orBeTHB
Ha KOTOpPbIe MOYKHO TPOCIEIUTh YPOBEHb 3Ha-
HUM IIKOJIBHUKOB I10 ATUM TeMam [2].

Craructnueckas 00paboOTKa JaHHBIX MPO-
BOJIMJIACH C UCIOIb30BaHUEM ITporpammsl IBM
SPSS Statistics 23. CpaBHeHHE MPOICHTHBIX
JIOJIeH TIPY aHAJIN3€e YETHIPEXTIOILHBIX TaOHIL
COMPSKCHHOCTH BBIMOJHAJIOCH € MOMOUIBIO
Kputepus xu-kBaapart [lupcona (npu 3HayeHu-
SIX OKHJIaeMoro sBiieHus 6onee 10), TOYHOTO
kputepuss Oumepa (Mpu 3HAYESHUSAX OXKHJIae-
Moro sieiieHust MeHee 10), koadduiueHra kop-
pemsimun  [lupcona. Cucremaruzanms MoJy-
YECHHBIX PE3YJBTATOB OCYIICCTBISIMCH B AJIEK-
TpoHHbIX Tabmuuax Microsoft Office Excel
2016 u B TekcToBOM pemakrope Microsoft
Word, 2016.

Pe3ynbTarhl uccsie10BaHus
U UX o0cy:KIeHne

B mepBoii yacTu CTaTUCTUUECKOTO aHAIN3a
OyAyT paccMOTPEHBI BOIPOCHI 03HAKOMIICHHO-
CTH CTapIICKIIACCHIKOB C aHaTOMHEH 1 (hr3no-
JIOTMEN MY>KCKOHM M dKEHCKOM MOJIOBBIX CUCTEM,
" cJiCIaHbl COOTBETCTBYIOIIME BHIBOABI.

B pesynbrare KOppensMOHHOIO aHalIu3a
mo w™erony IlupcoHa OBUIO  BBISBICHO,
YTO YPOBEHb M3YUEHUS CTApILIECKIACCHUKAMU

MTOJIOBOM CHCTEMBI B IIKOJIE CPEIH JIEBYIIIEK
¥ IOHOIIEH HMMeeT Cialylo OTPHIATENbHYIO
cB3b (r=-0,017). 10 roBOpUT 00 OTCYTCTBUH
3aBUCUMOCTH MEX]IY YPOBHEM H3y4YCHHsS pe-
MIPOJYKTUBHOW CHCTEMBbI M TEHJICPHBIM TIpPH-
3HaKOM. Paznmuums Mexay roHOIIaMHu U Je-
ByYIIKAMH B KOHKPETHOM BOTIPOCE OTCYT-
cTtByOT (p > 0,05), cmemoBaTenbHO, YPOBCHB
3HAHUM B JaHHOM BOIIPOCC Y HUX OJJHMHAKOB.
Tax, 19,23% ronomeii u 19,7% neByiiek He U3-
ydaiu TeMy aHaTOMHUH 110J10BOH cuctemst; 71,1%
toHoter u 70,4% neByiek — n3ydany; u ObLIO
JTAHO HA CaMOCTOATEIBHOE N3ydeHHe Tviib 9,6%
1 9,9% y4yeHukaM cooTBeTCTBEHHO (Tadm. 1).

O3HaKOMJICHHOCTb €  aHaTOMHYECKH-
MU TOHSTUSIMH >KEHCKOH IIOJIOBOH CHCTEMBI
(«MaTKay, «IMIHUKN, «BIATAIHIIE, «MAIIbIe
1 OOJBIITHE TTOJIOBBIE TYOBD, KKIIUTOPY) Y IEBY-
IeK U FoHoIIeH oquHakoBa (p>0,05), koppes-
LIMOHHAs CBsA3b cllabasi, ooparHas (r = -0,073),
YTO TOBOPUT 00 OTCYTCTBMH B3aMMOCBSI3H
MEX/Ty TTOJIOM U 3HAHHEM aHATOMHUU JKEHCKON
moJyioBo#i cuctemsl (Tabmn. 2). nas cutyarus
OOCTOWT C 3HAHUSAMHU O MOHATHUAX, HCIIOIB3Y-
C€MBIX MPU U3YYCHUU aHATOMHUUN My)KCKOﬁ I10-
JIOBOM CHCTEMOH («SIHYKH», «IIOJIOBOH YIICHY,
«TpencTarenbHas JKejae3ay», «CEeMEHHOH KaHa-
THK»). FOHOIIM O0JIee 0CBETOMIICHBI B JAHHOM
Bompoce, yem neBymku (71,1% mporus 50%)
(tabm. 3). Mcxoas U3 cTaTHCTUYECKOTO aHAJH-
3a, MOYKHO CKa3aTh, YTO YYCHUKH PA3HOTO 10JIa
HEOIMHAKOBO 3HAKOMBI C aHATOMHUEH MY>KCKOH
nonioBo# cuctemsl (p<0,05), KoppensnrnoHHbBII
AHAJIU3 TOBOPUT O CPEOHEH IMOJIOKHUTEIbHON
cBs3M (1=0,413), 9TO TOKA3BIBACT 3aBUCUMOCTH
3HAHUM MY’KCKOM IOJIOBOM CHUCTEMBI OT IOJa
CTapILEKIaCCHUKOB.

Cpenuuii BO3pacT, B KOTOPOM CTapliie-
KJIACCHUKH Y3HAaBaJIH O TaKUX (PU3UOJIOTHYe-
CKUX TIOHATHAX KaK «MEHCTpyalus» H «ce-
MSIU3BEPIKEHUE», COCTABHII CPEIOH JIEBYLIEK
11 7et u 12 netr cOOTBETCTBEHHO, CPEAU IOHO-
e — 12 net myist kaxoro nmoHstus (puc. 1, 2).
KoppensmoHHBIX aHaW3 MOKa3aji, 4To BO3-
pacT, B KOTOPOM yYEHUKH Y3HAIH O TEPMHHE
«MEHCTpYaIHsD», Y FOHOIIEH U JIeBYIIEK pa3iiu-
yeH (p<0,05), mo xapaxTepy KOppesiuoHHas
CBsI3b mpsimMast, cpeausist (r=0,386).

Tabanna 1
M3ydenune aHaTOMUM )KEHCKOW U MYXCKOM MOJIOBOM CUCTEMBI B ILIKOJIE
W3yueHne aHaTOMHUU KEHCKON U MYCKOH I10JIOBOI CUCTEMBI B LLIKOJIE
KonuuecTso OBLIO 1aHO Ha
HE U3yYal Ia, HOAPOOHO | CaMOCTOSTEIEHOES Bcero
U3y4eHUe
ITon peciongenTa: | my»;cKon 10 37 5 52
KEHCKHIT 28 100 14 142
Bcero 38 137 19 194
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Taoanma 2
OCBEIOMIIEHHOCT 00 aHATOMUYECKUX [TOHATHUAX )KEHCKOH IT0JI0BOM CHCTEMBI
OCBEIOMJICHHOCTD O MOHATHUSX («MaTKay, «IHIHUKID),
«BIIATAJIAIIICY, «MAJIBIC ¥ OOJIBIIHE MOJIOBBIC TYOBD), «KITHTOPY)
KoaunuectBo Bcero
HH OHO U3 ITOHATHIA I1a, BCe J1a, HO HE BCE
HE 3HAKOMO ITOHSATHS IIOHATHUS
Ilon pecnionyienTa: | MysKcKoi 0 43 9 52
JKEHCKHI 2 122 18 142
Bcero 2 165 27 194
Taoauma 3
OcBenOMIIEHHOCTh PECIIOH/IEHTOB 00 aHATOMUYECKUX MOHIATHAX MY)KCKOW TIOJIOBOI CHCTEMBI
OCBEIOMIICHHOCTD O TMTOHATHSX («STHUKWI», «TTOJTOBON
YIICHY, «IPEACTaTeIbHAS KeJe3a», «CEMCHHOM KaHATHK))
Konunuecrso Bcero
HHU OJIHO U3 IIOHATHI Ia, Bce J1a, HO HE
HE 3HAKOMO MTOHSATHSI BCE MOHATUS
ITon pecrnoHeHTa: | MyKCKOM 0 37 15 52
JKEHCKHI 3 71 68 142
Bcero 3 108 83 194
0 Bospact
nonyJyeHua
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MYKCKON WEHCKMI

Mon pecnoHpeHTa

Puc. 1. Juacpamma pacnpedenenus no 603pacny pecCnOHOEHmos,
CO2NACHO NONYYeHUs Nepeoti UHOPMAYyUU O NOHAMUY (MEHCMPYAYULY
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Puc. 2. JTuaepamma pacnpedenenus no 603pacny pecnonoeHmos,
CONACHO NOTYYEeHUs NePEOU UHPOPMAYUU O NOHANUU « CEMAUIBEPIAHCEHUE)

O3HAKOMJICHHOCTb C TIOHATHEM «CEeMSU3-
BEP)KCHUE» y YUCHUKOB Pa3HBIX MOJIOB OJMHA-
koBa (p>0,05), KoppensiiroHHast CBsA3b ciadasi,
obparHast mo xapakrepy (r = -0,03). Taxum
o0pa3oM, JIeByIIKK B Ooyiee paHHEM BO3pacTe
3HAKOMSATCS C MOHATHEM «MEHCTpPyarus, He-
JKETM IOHOIIM; & O TePMUHE «CeMSH3BEepIKe-
HHE» Y3HAIOT B OJHOM U TOM ke Bo3pacTte [3].

Takum oOpazoM, B 00pa3oBaTeIbHBIX
OpraHu3alysaX CIeoyeT JODKHBIM 00pa3oM
OTHOCHTBCS K W3YyYCHHIO DPENPOIAYyKTUBHOM
CHCTEMBI, KaK CpPeAM AEBYIIEK, TaK U CPEIH
toHomei. [TogpoOHO M3yyaTh Kak aHATOMHUIO,
TaKk 1 (PU3HOJIOTHIO TIOJIOBOM CHCTEMBI, YTOOBI
MOAPOCTKM ObUIM TPAMOTHBIMU B JAaHHOM BO-
npoce, a TaKke IS CHIKEHHS prcKa Hebaro-
MPUSATHBIX TIOCJICICTBUII B IOHOM BO3PACTE.

Bropast 4acTh CTaTHCTHUECKOTO aHalln3a
MOCBALICHA BOMPOCaM, CBSI3aHHBIM C JIMYHOM
TMUTHEHOM M OCBEIOMJICHHOCTH PECIIOHCHTOB
o 3IIIIIT.

B xone onpoca ObUTO BBISIBICHO, YTO JIMY-
Has TUTHEHA IOJIOBBIX OpPraHoOB COOJIIOIAeT-
csl crapuiekiaccHUKamu exenHeBHo (80,7%
foHomaMd ¥ 85,9% JOeBymIKamMM) WM K
yepe3 aesb (19,3% ronomamu u 12,7% nesymu-
KaMH{) ¥ IWII6 | AeByIIKa COOMIOAaeT THIHYO

TUTHEHY pa3 B HeNeno, U 1 — He colmomaeT
(10 0,7% cootBeTcTBeHHO) (Ta0I. 4).

OTBETHB Ha BOIPOC, KacaroIIMWCs pac-
mmdpoBku adopesuarypsl: 3T, yueHuku
Pa3HBIX MTOJIOB TIOKA3aJI OJJUHAKOBBIA YPOBEHB
3Hanui. Tak, 65,5% neBymek u 61,5% roHO-
i 3HAIOT paciu(pPoBKY, OTMETHB COOTBET-
CTBYIOIIMI BapuaHT oTBeTa («3a0o0JieBaHUs,
Nepearonecs MOoJI0BEIM myTeM»). M nuib
34,5% neBymiek u 38,5% roHONIEH HE 3HAIOT
JAHHOTO TePMHHA.

CpenHuii BO3pacT, B KOTOPOM CTapIie-
knaccHukM y3HaBanu o 3I1IIII, cocTaBun cpe-
Iy aeBymiek 13 jet, Tak ke, Kak U Cpeid I0HO-
meit (puc.3). CTaTuCTUYECKU aHAIHU3 TOKa-
3all, 4TO BO3PACT, B KOTOPOM YYEHUKU Y3HAIHU
o 3111111, y roHOTICH U IeBYIEeK HE OTINIACTCS
(p > 0,05), xapakTepucTUKa KOPPENSIIHH Clie-
Jytoniasi: cBa3b oOparHasi, cnabas (r =—0,042).
OznakomnenHocts ¢ nonaruem 3T y nmox-
POCTKOB 00OOHX TOJIOB TPOUCXOJUT B OJHOM
Y TOM JK€ BO3pacTe.

[IpeanoxuB y4eHUKaM BBIOpATh U3 TIPE-
CTaBJICHHBIX 3a00JICBaHUN TE€, KOTOPbIC OTHO-
carcs k 3IIIIII, Obut0 BeISIBIEHO, uTO 69,2%
foHowel u 74% neByuiek oTMeTHH 3 1 Oosnee
BEPHBIX OTBETA.
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CoOiroeHre JIMYHON THTHEHBI

Taoauna 4

CoObmrofieHre THIHOW TUTHEHBI ITOJIOBBIX OPTaHOB
KommaecTBo
HE na, na, Ia, pa3 Beero
COOIIIONIA0 | ©KCTHCBHO | Yepe3 IICHb | B HEMECIIO
Ilon pecrionaeHTa: |  MyXKCKO¥ 0 42 10 0 52
JKEHCKHH 1 122 18 1 142
Bcero 1 164 27 1 194
Taoauna 5
3aboneBanus, orHocsuecs k 31T
3aboneBanusi, otHocsumecs k 3TITIIT
KommuecTBo Bcero
HE Ha3BaJl BCC MPABWIBHO | Ha3Ball MPABUIILHO
IMon pecnionpenTa: | My)CKOM 16 36 52
SKEHCKHI 37 105 142
Bcero 53 141 194
_ Bospacr
30 ﬂ?;’l)f\lem‘lﬂ
MHpopMaymm
0 ;I'IHH
Ws
M
Oz
[ E]
O10
E11
204 512
o 13
5 @1
@ W15
z O1s
c O17
o
"4
104
O—
MY¥CKON HEHCKUA

Mon pecnoHaeHTa

Puc. 3. [Tuaepamma pacnpedenenus no 603pacny pecnonoeHmos,
CO2NACHO noyYeHus nepsotl ungopmayuu o nousmuu « 31T

IeKJIACCHUKaMH B JJaHHOM Boripoce (p > 0,05).
Koppensunonsslii aHanu3 mnokaszan ciadyto,
MIpSIMYTO CBsI3b 1O XapakTepuctuke (r = 0,047),
YTO TOBOPHUT 00 OTCYTCTBUH B3aUMOCBSI3U MEX-
Iy niosioM 1 3HaHueM noHsTust «3I1TTDy.

Ocranbabie — 30,8% u 26% COOTBETCTBEH-
HO — BBIOMpAJIM HENPABUIILHBIC OTBETHI MM KE
MeHee 3 BepHBIX (Tabn. 5). [IpoBens crarucTh-
YeCKHI aHaJIM3, aBTOPaMH CTaThU C/IENaH BbI-
BOJI, YTO HET T'€HJICPHBIX PA3IHIHNIl MEKTY CTap-
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Taoauma 6

Pacripenenenne oTBETOB pecroHIeHTOB Ha Borpoc: «Kak yoepeub cedst ot 3ITTIII?»

Kaxk y6epeus cebs ot 3I1IIIT
Konuuectro Bcero
OTBETHJI HE TIPABUIIBHO | OTBETHJ MMPABHIBHO
ITon pecnonpenra: MYKCKOI 44 52
JKEHCKHUIH 8 134 142
Bcero 16 178 194

CrapleKkiacCHUKH, JaB pa3BepHYTHIM OT-
BET Ha BONPOC: «Kak yoepeub cedst ot 3IIIIIT?»,
B 84,6% (toHomm) u 94,4% (neBymiku) ciryda-
€B OTBETWJIH BepHO. Cpeau OTBETOB OBLIO HC-
MOJIb30BaHUE PA3HBIX CHOCOOOB KOHTpAIel-
LIMH, 3aHHTEPECOBAaHHOCTh B 3710POBbE MapTHE-
pa u apyrue. 15,4% ydeHnka My»KCKOro Ioja
1 5,6% — ’KE€HCKOT0, JaJI HEBEPHBIE BAPUAHTHI
orBera (Tabn. 6). TakuM 00pa3oM, ACBYIIKH
OoJsiee OCBEJOMJICHBI B JaHHOM BOIIPOCE, He-
YKEJTU FOHOIIH.

ABTOpBI Y3HaJIHM y PECIOHJICHTOB U O JeH-
CTBHSX, KOTOPbIE OHM NPEANPUMYT IPH 3apa-
xernn 3IIIIT [4, 5]. BonpmuHCTBO crapiie-
KJIACCHUKOB 00paTiATCs K CHELHAIUCTY, 3TO
56% trono1el u 44,7% neBylleK, WU ke pac-
ckaxyT poautensim: 41,3% ronomeit u 43,9%
neBymek. 2,2%  crapliekJIacCHHKAa MYkK-
ckoro mnona u 3,1% — JKEHCKOIO COXpaHsT
B TaiiHe. C JApy3bsSIMH HOAEIATCS TOJIBKO
neBymka — 8,3%.

3aKkJIroueHue

[Ipoananu3upoBaB MOJyYE€HHbIE JaHHBIE,
MOXKHO CJIeJIaTh OOIUe 3aKIFUYCHHE, Kacaro-
1Mecs 3HaHWN IKOJBHUKOB CTapIero 3BeHa
B aHaTOMO-()M3MOJIIOTUYECKUX acCIleKTax pe-
MIPOMYKTUBHON CHCTEMBI M 3a00JICBaHUM, ITe-
penaronuMxcs MoJOBBIM MyTeM. 3HaHUS, MOy~
YEHHBIC Ha YPOKaxX B IIKOJAaX, HEJOCTATOUHBI
JUIsl TIOJIHOTO YCBOGHHUS MaTepuaja Mo Teme
aHaTOMHUS W (PU3UOJOTHS ITOJIOBOH CHCTEMBI
n 3IIII1. HeobGxommmo Oojee KadyecTBEHHO
Y JIOJDKHBIM 00pa3oM IPEToHOCUTh MaTepu-
aj, JeNaTh B BHJIC CXEM, PUCYHKOB, TaOJIHII,
co3laBarh OyKJIEThbI, HUH(OPMAIIMOHHBIC CTCH-

IIbl, COLIMANBHBIC POJTUKH, OJaroaaps KOTOPbIM
Tema OyAeT ycBauBaThcs ropaszio jydiie. Bee-
JIeHHE JOTIOJHUTENBHBIX KYypcOB B 00Opa3oBa-
TENBHBIX YUYPEKICHUSIX MOBBICHT OCBEIOM-
JICHHOCTh IIKOJBHUKOB B JIAHHOM BOIIPOCE.
BbIsIcCHUB, 4TO OONIBIIMHCTBO YYCHUKOB y3Ha-
JIM O PA3TUYHBIX (PU3HONOTHYECKUX MOHSATHIX
u o 3IIIII B pannem Bozpacte (11-13 ner),
HEOoOXOAMMO WMEHHO C 3TOr0 Bo3pacTa 00-
CYy)KZaThb JaHHYIO TEMy B IIKOJAX, CO CIHENH-
QIMCTaMU U JIOMa ¢ poauTesiMu. Borpoc -
HOU TMTHEHBI TaK)Ke HEOOXOAMMO 3aTparuBaTh
Ha ypOKax U JIoMa, AeJaTh HUHTEPECHBIE JOKIIa-
IbI U B IOCTYMHOHN (hopMe OOBACHATH O BaXK-
HOCTH JTaHHOTO aCHEKTa TUTHEHBI.
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