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Introduction

Interest in the research of small-sized gas sensors (especially semicon-
ductor) for medical applications has sharply increased in recent years. Requi-
rements for such sensors are their high sensitivity, performance, and stability to
very low concentrations of gases, mainly exhaled by a living organism. Today
the doctor not only questions and examines the patients but also sends them to
the lab-tests of blood, urine, to perform an electrocardiogram, etc. But, for
example, today’s periodic monitoring of glucose concentrations in the blood
induces acute pain, risk of virus (e.g., hepatitis B) infection from needles, and
other difficulties infrequent monitoring. Even in 1784, Antoine Lavoisier wrote
that of all the phenomena of life, none is more striking and worthier for phy-
sicists and physiologists than phenomena accompanying the breath. Meanwhile,
one of the most important directions of modern medicine is non-invasive
diagnostics of the patient, based on the analysis of exhaled air in a special
device. We are talking about the exhaled air, its chemical composition, and
volatile substances from the human body through the lungs. It is only necessary
to make exhalation and after a few seconds or minutes to get the results of the
analysis. The prospect of a non-invasive diagnosis is obvious - no unpleasant
sensations, there is full safety from viral hepatitis, AIDS and other infections
[6].

Exhaled breath contains about 1000 volatile organic compounds (VOCs)
that are the products of metabolism. The exhaled gases such as NO,, acetone,
ethanol, NH;, H,S, and H,O, can be used as sensors to diagnose various
diseases. Several important gases having immediately dangerous to life or
health concentration in air. For example, the threshold limit value for ethanol
and acetone are 1000 and 750 ppm, correspondingly. Depending on the level of
the basic exchange, a person releases through the lungs on average about 5 to 18
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liters of carbon monoxide CO and 50 grams of water per hour. And with them -
a huge number of micro-impurities volatile compounds. That is, a multi-
component gas mixture formed, which accumulates first in the alveolus of the
lungs. It is necessary to look for the cause of this either in incoming food
(sources of volatile substances), or in internal organs, blood, blood vessels,
sweat or urine.

According to the results of the study of volatile substances exhaled by a
person, it is possible to judge the nature of nutrition - sufficiency of carbohyd-
rates, excess fat and alcohol. By excess or lack of any chemical component in
the spectrum of exhaled air, hereditary enzymopathy and the presence of
various diseases can also be assumed. Due to the large surface of the lungs,
volatile substances (ethanol, ammonia, acetone, and others) very quickly pass
from the bloodstream to the external environment with exhaled air. It is the
mixture of various molecules secreted by a man that makes up the individual,
unique smell of the patient. In a number of cases, this smell allows to imme-
diately make the correct diagnosis. The sweet “liver odor” of explosives is due
to a violation of the exchange of aromatic compounds and the accumulation of
the product of the conversion of methionine - methyl mercaptan. This smell of
raw liver often haunts pancreatic cancer patients and may be one of the first
symptoms of this ailment. The smell of ammonia in explosives is typical for
kidney and uremia diseases, the “mouse smell” - for patients with hereditary
phenylketonuria, the smell of syrup is in violation of the metabolism of fatty
acids and the accumulation of keto acids and amino acids in the blood and
urine, the smell of acetone - in patients with diabetes mellitus. A sharp specific
smell from the mouth is a symptom of a number of diseases of the oral cavity
and stomach (stomatitis, periodontal disease, gastritis, peptic ulcer, and stomach
cancer). In cardiopulmonary insufficiency, unpleasant sour smell of under
oxidized metabolic products associated with incomplete combustion of proteins,
fats, and carbohydrates in the liver often comes from patients. An unusual
persistent smell is a formidable symptom of a growing tumor of the anterior
brain. It turned out that with a stroke with an unfavorable outcome, much less
acetone is released in patients than in healthy people. At the same time,
diabetics, who also fell into a coma, exhale tens and hundreds of times more
acetone than healthy ones. The content of acetone and ethanol is significantly
different from healthy individuals (in patients with diabetes mellitus,
cardiovascular disease, in children with bronchial asthma, diathesis, in pregnant
women with toxicosis of the first half of pregnancy). We also note that it is
possible to successfully detect using semiconductor sensors odorless substances,
such as carbon monoxide (carbon monoxide) or carbon dioxide.

Capabilities of detection of various diseases using the analysis of the
breath are discussed below.

Data on the surveillance capabilities of diseases in the allocation of
specific gases are collected below in Table. Naturally, assembled here material
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cannot be considered as exhaustive one. Note also that the analysis of the breath
allows to detect (diagnose) cancer of stomach and ovaries, rheumatoid disease,
acute myocardial infarction, gum disease, tooth decay, bacterial imbalance on
the tongue, impacted wisdom teeth, dehydration, sleep apnea, gastrit, stomach
ulcers duodenal ulcers and other diseases can be carried out.

Table

Gases Exhalation and diagnostic significance

Nitrogen oxide(NO) Respiratory diseases [asthma, chronic obstructive pul-
monary disease (COPD), etc.] Rhinitis digestive diseases
[inflammation in the stomach (gastritis, hepatitis,
colitis), including infection Helicobacter pylon digestive
cancer] Hyperthermia Heavy-textured sepsis Uremia
Carbon monoxide (CO) Anemia (hemolytic, sideroblastic cell) Carboxy hemo-
globinamija in acute and chronic exposures Lasting stay
at intakes Giperbilirubinonemia of newborn oxidative
stress hematoma Hemoglobinuria Pre-eclampsia of
infection Thalassemia respiratory diseases (asthma,
COPD, infections of the respiratory infection Inflamma-
tion of lung)

Ammonia (NH3) Diseases of the kidneys and liver (renal insufficiency in
nephritis, idiopathic hypertension, atherosclerosis of
renal artery, toxicosis and nephropathy of pregnant, toxic
defeats of kidneys, paucity of the liver in jaundice,
hepatitis, cirrhosis of the liver, toxic hepatitis) Acute and
chronic radiation sickness The metabolism of monoa-
mine in light Uremia

Hydrogen (H,) Diseases of bodies of digestion (digestive disorders of
infants Gastrointestinal Disorders anaerobic bacteria in
the large intestine Malabsorption hydrocarbons)

Hydrogen Peroxide Respiratory diseases (asthma, chronic obstructive pul-
monary disease (COPD), lung cancer Weakened respi-

H,0, ratory lung function, etc.) The acute and chronic radia-
tion sickness Diabetes

Methane Gastrointestinal disorders (Malabsorption hydrocarbons)
Colorectal cancer

CS, and pentane Risk factor in coronary artery diseases, Schizophrenia

Ethylene (C,Hy) Oxygen stress, Lipid peroxidation internals at acute

myocardial infarction Destruction caused by free
radicals Uremia

Ethane  (C,Hq)  and | Lipid peroxidation in liver transplant peroxide Marker-
pentane assisted oxidation of lipids Schizophrenia COPD
Interstinal lung desease Asthma Cystic fibrosis Heart
failure Inflammatory bowel disease

Methanol Diseases of the central nervous system Lung and
breast cancer
Ethanol Diabetes

Acetone C¢HqO Alcoholism, the function of the pancreas in acute
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pancreatitis and execute-destructive dietary and severe
balance failure at lung cancer Diabetes Chronic liver
disease

Isotopic modification Infection with the bacterium Helicobacter pylori passage
of food through the gastrointestinal tract the overgrowth
of bacteria lactose Digestion pancreatic Dysfunction
Malabsorption liver dysfunction, including cirrhosis the
metabolism of bile glucose metabolism

Vapors of urine Gastroenterology

Pentane and its Breath and lung cancer. Acute myocardial infarction

Derivatives Heart titrant rejection Rheumatic arthritis The exacer-
bation of asthma

Alkanes (hexane, etc.) Lung cancer Tuberculosis

Dimethyl and carbonyl | Lung cancer Cystic fibrosis Intra- and extraoral halitosis

sulfides Chronic liver disease Hypermethioninemia

Isoprene Lung cancer Castaic ulcer Heart failure

Hydrogen sulfide Intraoral halitosis

Heptane, xylenes, octane, | Lung cancer
ethylbenzene,  styrene,
decane, toluene, benzene,
gaseous aldehyde and
formaldehyde

It is known that a qualitative breakthrough in studying the composition of
explosives was made only at the beginning of the 20th century, when mass
spectrography (MS) (Thompson, 1912) and chromatography began to be used.
The revival of chromatography is associated with the names of the English
scientists Martin and Sing, who in 1941 developed the method of distribution
chromatography, for which they were awarded the Nobel Prize in chemistry in
1952. From the middle of the 20th century to the present day, chromatography
and mass spectrograph are among the most widely used analytical methods for
studying explosives. About 1000 volatile metabolites were determined by these
methods in explosives, many of which are used as markers of inflammation [6].
Their specificity and sensitivity for the diagnosis of many diseases are deter-
mined. In addition to chromatography and mass spectrograph, radioimmune and
enzyme-linked immunosorbent assays, spectrophotometry, fluorometric and
chemiluminescent methods are used, the protein matrix and tumor necrosis
factor are studied, etc. In medicine, when studying gas exchange, gas analyzers
are used to measure the concentration of carbon dioxide, oxygen, and nitrogen
in the inhaled and the exhaled gas mixture, to study blood gases and to measure
the concentration of the indicator gas in the artificially created mixture when
determining a number of respiration parameters (instruments for measuring gas
concentration in a gas mixture). In recent years, ionic and proton mass
spectroscopic methods and gas chromatography has been used in medicine, but
such equipment is expensive and bulky.
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Of course, the possibility of physical-chemical studies of gas-phase are
not limited to the analysis. Samples of internal abdominal gases can collect and
examine from different sections of the bronchi with bronchoscopy, from the
stomach with gastroscopy, from the colon with colonoscopy, from the bladder
with cystoscopy, from the uterus during hysteroscopy. Today we are talking
about the possibility of developing individual metabolic profile of the patient.

The use of semiconductor gas sensors for detecting the concentration of
detectable gas released in patients (acetone in diabetes, for example) is widely
discussed in the literature [40,46]. Determination of the concentration of
chemical compounds in explosives using gas sensors will allow the diagnosis of
the disease already in the early stages and will make it possible to control
treatment. In addition to nitrogen, oxygen, and water vapor, explosives contain
various gases in a sick person. By the concentration of acetone and the amount
of current or voltage passing through the semiconductor sensor, for example,
one can judge the degree of diabetes, acute heart failure, lung cancer; hydrogen
peroxide and nitric oxide-asthma and other pulmonary diseases, cancer of the
digestive system; ammonia and hydrogen sulfide - hepatitis and cirrhosis;
hydrogen and methane, a number of diseases of the digestive system, etc.

The current study of head, ovarian, bladder, prostate, kidney, gastric, and
neck cancer, Crohn’s disease, ulcerative colitis. idiopathic and atypical
Parkinson’s, multiple sclerosis, pulmonary hypertension and other diseases is
started now using nanoarrays and artifical intelligence methods.

Metal oxide semiconductors n-type SnO,, ZnO, WO;, TiO,, MoO3, In,03,
Fe,O5 and p-type CuO, NiO, Cr,O;, Mn3O4 are used during breath analysis
[6,7,40,41], Some interesting papers about breath analysis listed in Refs. [21,
23,30, 39, 42. 43]. Note that the disease diagnosis using exhaled breath is still in
the nascent stage and needs further improvement for clinic applications.

1. Detection of NO, and NH; for the diagnosis of asthma
and renal disease

Villi-like WOj3nanostructures show high gas responses (Rgs/Rair) ~30 to
0.2 ppm NO at 200 °C [29]. It is shown also that WOj; nanotubes exhibit high
responses to 1 ppm NO. These results were obtained in highly humid (RH >
80%) atmospheres. BOSCH Healthcare Solutions announced a monitor which
allowing measurements of fractional exhaled nitric oxide (FENO) for the
diagnosis of asthma [24, 25]. Therefore, the potential of WO; nanostructures for
the diagnosis of asthma was demonstrated. This device consists of pretreatment
components that precondition the exhaled gas and sensing components that
measure FENO.

The initial stages of renal disease can be diagnosed by measuring NH;
vapor in exhaled breath [34]. End-stage renal disease (ESRD) requires time-
consuming, expensive, and inconvenient hemodialysis, which significantly
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decreases the quality of life for patients. If the nephron function is completely
lost, kidney transplantation needs to be considered. The breath NH; con-
centration of ESRD patients ranges around 4,9 ppm in contrast to 0.96 ppm for
healthy individuals [34]. Exhaled ammonia can be also used to diagnose liver
disease and helicobacter pylori infection.

0-MoOs; have his selectively to NH; detection at sub-ppm levels even in
highly humid atmospheres [35]. It can be used for diagnosis of renal failure.
MoO; and WO; often show high response to basic amines such as trimethy-
lamine, triethylamine, and butylamine.

2. Detection of acetone for diagnosing diabetes

Diabetes patients use fat instead of glucose for energy and ketones are
produced by the liver during fatty-acid metabolism. The concentrations of
breath acetone in diabetes patients are reported to be higher than 1.8 ppm while
those of healthy people are lower than 0.8 ppm [45]. Breath acetone
concentrations can increase during ketogenic or low carbohydrate diets that are
known to induce ketosis. It allows checking the effectiveness of ketosis-based
dietary programs for healthy people.

Among all other sensing materials, metal oxides show the highest
responses to acetone. Various oxide sensing materials mentioned below allow to
enhance selectivity and sensitivity to acetone under highly humid atmospheres.

There are Pt, Rh or Ni-loaded WO; hemitubes/nanofibers, having an
average size of 2 to 3 nm, Si-doped e-WO; [40], Pt-loaded SnO, nanotubes/
hierarchical nanofibers [38], Pd-loaded ZnO/ZnCo0,04 hollow spheres [32],
RuO;-loaded WO; nanofibers [28], Rh,Os3-loaded WO; nanofibers [31], and
PdO-loaded Co30,4 hollow nanocages [33]. These fabricated nanostructures
show great promise to be utilized as portable breath sensors for diabetes disease
diagnosis.

Note that SnO,, ZnO, Fe,0;, and other metal oxide gas sensors often
show similar responses to acetone and ethanol [13]. Accordingly, analyses from
intoxicated diabetes patients, or the presence of small amounts of alcohol in the
mouth, may not provide reliable diagnoses. Pure and catalyst loaded WO; have
been used as the most common and representative sensing materials for the
selective detection of acetone [28, 32].

3. Detection of H,S for diagnosing halitosis

The degradation of S-containing amino acids in the oral cavity, uppet/lo-
wer respiratory tract, and alveolar exchange with blood lead to halitosis. It is
detectable as highly odorous gases with concentrations less than 1 ppm, that can
be used to diagnose fetor hepaticus and metabolic disorder.
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CuO alone and as additive materials to SnO,, In,Os, and ZnO has been
used as sensing material. The conversion of the p-type semiconducting CuO
into metallic CuS leads to form of junction n-type semiconductor-metallic CuS.
The doping of hollow SnO, spheres with CuO decreased the humidity
dependence of the sensing characteristics to negligible levels without sacrificing
high selectivity and sensitivity H,S at 80% RH. Therefore, CuO is effective
both in dry air and exhaled breath.

Liang et al. [36] reported that the CuO-loaded In,O; nanofiber sensor
showed reversible H,S sensing characteristics above 300 °C. Doping Mo on
ZnO nanowires not only increased selectivity to H,S but also significantly
enhanced the reversibility of the H,S sensing characteristics. Ag was also
reported to be an effective additive that enhanced the H,S selectivity of sensors
based on TiO, [38]. Yoneda et al. [47] provided a mini review on various
techniques for the analysis of halitosis.

4. Detection of volatile organic compounds for
lung cancer diagnosis

Researchers have investigated different gases of lung cancer by
comparing the breaths of healthy people and lung cancer patients [27]. Volatile
organic compounds (VOCs) are reported as biomarker gases of lung cancer.
Comprehensive review on VOCs related to lung cancer has been provided by
Hakim et al. [26]. Note that most lung-cancer biomarker gases, except a few,
contain benzene rings. Pure CNT or graphene-based sensing materials generally
do not exhibit notable responses to large gases at room temperature or
temperatures less than 100°C.

P-type semiconductors as gas sensing materials for benzene-derived
gases, such as xylene, toluene, and benzene itself, can be used during measu-
rements of lung cancer.

Gaseous aldehyde and formaldehyde breath biomarkers of lung cancer
were proposed [30]. Ni-doped and Co-doped ZnO nanowires, Co3;O, (meso-
porous, Cr-doped nanocomposites, and Pd-loaded shell sphere and hierarchical
nanosheets), C/1,05-ZnCr,O4 nanocomposites, NiO-NiMoO4-SnO2 nanocom-
posites, Cr-doped NiO hierarchical nanosheets, Pd-SnO, film with Co;04
overlayer are very promising materials for detection of lung cancer. [6,7,46].

Of course, lung cancer can be diagnosed via the detection of a single
biomarker gas. However, to increase diagnosis precision, the diagnosis of lung
cancer using the electronic nose technology is preferable. Note also that
pretreatment components such as dehumidifiers, preconcentrators, and flow
sensors are very important for precise analysis. To miniaturize the system and
achieve in situ diagnosis, the adsorption of analyte gases, interference gases,
and moisture needs to be significantly improved [46].
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5. Detectors of gases

An intensive work has been started on a manufacture of corresponding
new small-sized equipment using semiconductor gas sensors. Note that at
Yerevan State University (Department of Semiconductor Physics and
Microelectronics and the Scientific Center for Semiconductor Devices and
Nanoelectronics) as a result of many years of research, semiconductor sensors
of various gases have been developed. Sensors at YSU are sensitive to vapors of
acetone, ammonia, nitrogen oxides, iso-butane, ammonia, hydrogen sulfide,
hydrogen, various alcohols, toluene, combustible gases, hydrogen peroxide,
propane, propylene glycol, formaldehyde, dimethylformamide, dichloroethane,
gasoline, carbon monoxide and smoke arising in the early stages of a fire (see
some references [3, 5, 9, 11, 14-21]). As part of a NATO grant, small-sized
semiconductor sensors for nerve gases of chemical weapons (sarin, mustard
gas) have been developed in YSU. Successful tests of such sensors were carried
out at the Czech Military Academy.

Hz Leakage
Sensor

Fig. 2. Ethanol sensor [19]
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Fig. 3. Arduino Nano Sensor [20]

Of course, there is information about commercial gas sensors (except for
military, poisonous and a number of industrial gases) produced in the USA,
Japan, China, Russia and Germany. Note that the sensors at YSU are stable in
time, of smaller volume, much cheaper than produced in above-mentioned
countries and are easily compatible with integrated circuits

Figures 1 — 3 show our small-sized detectors of hydrogen and alcohols [8,
18, 19].

Fig. 3 shows the possibility of implementing such a detector using a
programmable board and the Arduino Nano memory. There are a couple of
dozen contacts on the board, to which you can connect not only a number of
chemical gas sensors developed by us but also all kinds of components:
displays, LEDs, other sensors, motors, routers, magnetic locks, etc. It is possible
to load a program into the Arduino processor that will control all of these
devices according to a given algorithm. The Arduino board provides
extensibility and the ability to automate certain activities. Thus, the realization
of the electronic nose is possible, allowing the detection of several diseases. It is
noteworthy that as a gas sensor can be used as sensors proposed in the center of
semiconductor devices and nanotechnology of YSU, as well as any other, for
example, Chinese gas sensors. In addition to the Arduino board and the gas
sensor, we needed an alarm system, a servo drive that will simulate a valve, and
a relay. We also added two buttons - the first one to turn the system on and off,
and the second one to turn the servo on and off. The entire system is powered
by six finger batteries or an AC-DS adapter. Earlier, we developed also a
device, which allows us to measure simultaneously three gases — methane,
carbon monoxide, and hydrogen [20].

Based on the sensors available at YSU, we are already developing testers
for several diseases and gases for medical applications using explosives.
Currently, work is underway to create devices with displays, indications of the
degree of disease of which must be carefully established with the participation
and help of medical doctors.
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Conclusions

One of the most important directions of modern medicine is non-invasive
diagnostics of the patient, based on the analysis of exhaled air in a special
device. Data on the surveillance capabilities of various diseases in the allocation
of specific gases are collected. The potential of various semiconductor chemical
resistors made from metal oxide semiconductors to diagnose disease has been
reviewed. For disease diagnosis from exhaled breath, pure and catalyst-loaded
semiconductor chemical resistors sensing materials for specific biomarker gases
are reported. In particular, nanosensors were discussed having the potential to
detect asthma, renal disease, diabetes, halitosis, and lung cancer. The humidity
and temperature dependencies of various sensing characteristics need to be
decreased to negligible levels through the complete understanding of gas-
sensing mechanisms and the interaction between moisture and the sensing
surface. Corresponding low-cost detectors are developed which can detect small

concentrations of exhaled air.
Accepted on 19.11.19

MI/IKPOI)JIGKTPOHHLIG ra3oBbi€¢ CCHCOPHI AJII HCHHBA3UBHOI'O
AHAJIN3Aa BbIAbIXa€MbIX I'a30B

B. M. ApyTioHsIH

OmHUM W3 BRXHEUIINX HAMPaBICHUH COBPEMEHHON MEIUIINHBI SBIISETCS
HEWHBA3WBHAs JIMarHOCTHKA MAIMCHTa, OCHOBAaHHAS HA aHAJIN3€ BBIJIBIXaeMOTO
Bo3nyxa. B pabore coOpaHbl MaHHBIE O BO3MOXKHOCTSIX CIICKCHUS 32 pa3jind-
HBIMH 3200JI€BaHUSMH TIPY BBIIEJICHUH KOHKPETHBIX ra3oB. PaccMoTpeH moTeH-
yan MPUMEHEHHS Il JTUArHOCTUKH 3a00JI€BaHUN Pa3IMYHBIX IOIYIPOBOI-
HUKOBBIX XUMHYECKUX PE3UCTOPOB, HM3TOTOBICHHBIX U3 METaNIOOKCHUIHBIX
MOJTYIIPOBOTHUKOB.

Juig nmrarHOCTHKHM 3a0O0NeBaHWI IyTEM aHauW3a BBIIBIXaeMOIO Tasa
COO0IIaeTcs O YHCTHIX W TOKPBHITBIX KaTajJu3aTOpPOM MOIYIPOBOIHHKOBEIX
XUMHYECKUX pe3ucTopax (Omomapkepax), UyBCTBUTEIBHBIX K KOHKPETHBIM
razam. B YaCTHOCTH, O6CY)KI[GHI)I HAaHOCCHCOPLI, TMNEPCIICKTUBHLIC IJId BbIAB-
JIEHUST aCTMBI, 3a00JICBaHMM IMOYCK, MradeTa, TAIMTO3a W paka JICTKUX. 3aBU-
CUMOCTH Pa3JIMYHBIX XapaKTEPUCTHK JaTYMKOB OT BIAXHOCTH M TEMIIEPATyphI
HEOOXOMMO CHU3UTH J0 MPEHEOPEKUMO HU3KUX YPOBHEH OJaroaaps moaHOMY
IMIOHMMAHUIO MEXAaHHU3MOB Ta304yBCTBUTCIBbHOCTU U BSaHMOﬂeﬁCTBHH MEXKOYy
BJIaTOW W UYyBCTBUTEIHHOM MOBEPXHOCTHIO. Pa3paboTaHBI COOTBETCTBYIOITHE
HEJOPOTHE JETEKTOPHI, KOTOphIe MOTYT OOHApYXHBAaTh HEOONBIINE KOHIIECHT-
palu BBIBIXaeMOTr0 BO3TyXa.
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UhlypniEunpnuwghtt ququyhtt ukbunpukp wpuwotswé quqtiph
ny huuqhy ytpnidnipjut hmdwp

d. U. Zupnipjniiyub

dudwtwljulhg pdoynipjutt wdkuwljuplnp ninnnipniutbphg
dklyp hhywunh ny htduqhy whinnpnynidu k, npp hhdudws £ wpunw-
otsynn onh YLpnisnipjut Ypu: Uonwwnwupmd mjukp Eu hwjup-
Jws wnwppip hhwungnipniuttph hulnnnipjutt htwpwynpnipnii-
ubph Jkpwpbpjuy npnpwlh quqbph wpunwhnuph pipwugpnud: th-
nwplwsd k dbnwnopuhnuyhtt mmwuppbp Jhuwhwnnpphsubiphg wyuwn-
puunnjws Jhuwhwnnpysuyhtt phthwjut nhqhuininputph wnwnkughuy
httwpwynpnipniup hhywinmpmitiiph whinnpnodwt hwdwp: Up-
nupliswd onh pununpnipjudp hhuiunmpnitubph wpwnnpnydwt hw-
dup hwunnppynud £ dwpnip U junwjhquuunpny swslhdws Jhuw-
hwnnpyswhtt phthwlwt nhqghunnputph (JEuuwdwpybpubnh) dwuht,
npnup qquynitt Lt npnowlh quqtph tjuundwdp: Uwubwynpuybu
puttwplynd Eu bwbnubuunpubpp wupdwyh, tphudutph hhquunnt-
pyniulitph, pwpwpuwjuwnh, hwhwnngh b pnpph pungltnh hwyntw-
pipdwt hwdwp: Ukunputph nwwuppkp punipugpbtph Jupudwénipniup
lunttwynipyniithg b obpdwunmhdwihg whwp L hwugul] wmbuywt gusdp
dwupnuluph quqh qqunitnipjut b juntwynipjutt nt qquynih
dwjptuh vholi thnpuwmqptgnipyut dbjuwtthquutph (hwupdtp puljudwt
Uhongny: Uowljyk) Et hwdwwwwmwupimt kdwt nhnbkljnnpubkp, npnup
Jupnn &b hwjnbwpbpl] wpnwpbsws onnid npnywljh quqbtph thnpp
Ynugkunnpughwbn:
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IIaTorene3 u pakTopbl pucka pa3BuTus 00J1€3HH
[MapkuHCcOHa

K.B. Kapanersin

Hucmumym gpuzuonocuu um. JI1.A. Opberu HAH PA
0028, Epesan, ya. bp. Opbenu, 22

Kurouesvie cnosa: 6one3nn IlapkuHcoHa, TIaToreHe3 3ab0yieBaHUsA, (aKTOPHI
pHcKa

Bonesns [Tapkuncona (BII) siBrsieTcst pacpocTpaHEeHHBIM IBUTaTeIbHBIM
paccTpOHCTBOM B IIIHMPOKOM CIIEKTpE HEHpoAeTreHepaTUBHBIX 3a00JIeBaHUM,
HEPEAKO CBSI3aHHAsl C MOCTeNneHHOM nmerpanauued nmuuHoctu. K tomy ke BII
HanOonee pacnpocTpaHeHHOe Tocie OojesHn AnblreiiMepa HelpoaereHe-
patuBHOe 3abosieBaHue, opaxatomiee kaxaoro 100-ro B Bo3pacte BbIle 65 JieT,
WIET B OAWH DS/ C TAKUMH CEPHE3HBIMH 3a00JIEBAaHUSAMHE, KaK CepAEIHO-COCY-
IUCTBIe W OHKoJIorndeckue. COrlacHO JOCTMKEHUSM IOCIEIHUX JIET, Ha JIaH-
HBIHE MOMEHT HeT 3¢ eKTHBHON HelponpoTekiuuu BIl, mosToMy mpogomkaroT
OCTaBaThCsl KpailHe aKTyaJbHBIMU IEPCHEKTHBBI TEPamuu W IMOHCKa dPQek-
THBHOM TepaneBTHUECKOHN CTpATeTHH IJIS STOTO TSDKEIOTO HEHM3JIeunMoro 3a00-
neBaHusl, HaKTUIECKH 00JIEryaeMoro JIMITh CHMITTOMATHYECKH.

CornacHo IUTEpaTypHBIM JaHHBIM TOCIEIHUX AECCATUIETUH, CEPbE3HBIM
MPOCYETOM SIBISIETCSA MPHU3HAHWE JIHIIb HUTPAIbHON KOMIIOHEHTHI, BOBJIEKae-
MOH TIpH 3TO¥ OOJE3HH, TO €CTh MopakeHHs Menanepruueckux u ['AMKep-
THYECKUX HEMPOHOB YEPHOU CyOCTaHIINHU, KOTOPhIE HHTEHCHBHEE BCETO THOHYT
MIpU AAHHOM MAaTOJOIMH, CBSI3aHHOM CO CTPYKTypaMHU MO3ra, MMEIOIUMHU OTHO-
IIeHHE K LEHTPaIbHON PeryJssiiy MporpaMMUPOBaHUS ABIKEHHS, B YACTHOCTH
¢ OazampHBIMU TaHTIUAMH [2, 23, 24, 36]. IX pons B mociieqHee BpeMs pac-
IIVPUIIACh, OT MOTOPHBIX JO KOTHUTHBHBIX (YHKIHA. M1 9TO 0COOEHHO BajkHO,
CYILIECTBEHHBIM BKJIaJ B pPa3BUTHE MNATOJOTMM, MOMHMO CTapeHHs, BHOCHUT
OKpyXaromasi cpefa. B 4YacTHOCTH, 3K30T€HHBIE TOKCHHBI NpPHU CHCTEMaTH-
YeCKOM TNPUMEHEHWH CIOCOOHBI MHIYIMPOBATh HEWpOIereHepaTHBHBIE 3a00-
neBaHusl, Mog00HbIe Oose3an [lapkuHCOHA, B 4aCTHOCTH MIECTHIIUIBI POTEHOH U
napakBaT. [loMMMO 3TOro, >KEHIIMHBI, BCTYMAIOLIME B IOCTMEHOMNAY3HBII
MepPHUOA, TO €CTh ITOJIBEPKEHHBIE €CTECTBEHHOM OBapHO’KTOMHH, BCTYHAIOT B
30HY pucka 3a0oneBanus bIl [46].
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IlaTorene3 6oJie3nn [lapkuncona

Bbonesnp [lapkuHCOHA — MEMJIEHHO MPOTPECCUPYIOIINI CUHAPOM, HE3a-
METHO BO3HHMKAIOIINN, C MOCTEIICHHBIM YIIIYOJICHHEM CTeTleHH TshKecTH. bI1
MIPOSIBIISIETCS B MTAPKUHCOHU3ME — KIIMHUYECKOM CHHIPOME, BKITIOYAIOIIEM KOM-
OMHALMIO ABUTAaTENbHBIX PACCTPOMCTB: OpaIuKUHE3NIO (3aMEVICHHYIO M 3aHU-
KEHHYIO aMIUINTYAy ABIKEHHI), TPEMOpP B MOKOE, MBIIIEYHYIO PUTHIAHOCTD,
HEI0CTATOK MO3HBIX pediIeKCcOoB, PUKCHPOBAHHYIO 103y, (DPU3HHT (XapaKTepHas
mo3a 3amupanus). [lpu orcyTcTBHM seueHHst OONE3HH 3aBEPIIACTCS IOJHOM
UMMOOMJIBHOCTBIO M TPYIHOCTSIMH C OajlaHCMpOBaHHWEM B TOXojAKe. PanHue
CHUMIITOMBI — TPEMOp B IOKOE€, OpaJMKUHE3Us, PUTHIHOCTh MOJNAI0TCA Jieye-
Huto L-dopa n arormcramu nodamuua ([JA). Co BpeMeHEM OCTalbHBIE CHUMII-
TOMBI U OpaJiMKWHE3Ws HE TOJIAI0TCA JiedeHUto. TeM He MeHee maToduswo-
JIOTUSI MOTOPHBIX ocioxHeHud npu BII BTopuuna [45]. BeisiBieHsl npecuHar-
TUYEeCKHEe MEXaHH3Mbl MOTOpHBIX ociokHeHuil npu BII [17]. IIpeacraBieHst
JIBa apryMeHTa B MOJIb3Y BOBJIECUEHHS B Pa3iu4HbIX cTaausx bIl ymeHnbmieHus
JOTIAMUHEPTMUECKUX HEHPOHOB M IMOCTCHHANTHYECKUX H3MEHEHWH, KOTOpbIE
MPUMEHUMBI KaK B BBIOOpE JIeUeHHs, Tak U B Mporuose. OmyOoIuKkoBaH JeTajb-
HBII 0030p mpe- W mocTcuHanTudeckux muchyakmumii npu BI1 [62]. Tlpen-
CTaBIIIET UHTEPEC KOHBEPTEHTHAsI MOJIENh KOTHUTUBHOU nuchyHKimu npu BI1,
CBSI3aHHAS C KPUTHYCCKUM CHHANTUYCCKUM OallaHCOM J0(haMHUH-aIeTUIXO-
nuHa. MOTOpHBIE CHMIITOMBI BTOPMYHBI K ajbTepalldd 3Toro OajaHca U
00s13aHBI YMEHBITICHUIO CTpHAaTHOTO JIA TOHyca ¢ HOCHeAyromeld XOauHEepTH-
YECKOH CBEpXaKTHUBHOCTHIO [11].

KapaunaipHble CHMITOMBI OOJBINIMHCTBA MAIUSHTOB CBOJSATCS K Opaju-
KMHE3UH, TPEMOPY B MOKOE, PUTHIHOCTH, NCUXMUYECKUM HapyuieHusMm. [Ipeu-
MyIIecTBeHHO cumnToMaTika bIl ompenensercs rmyOoKuM U M30MpaTEbHBIM
yMeHbIleHueM [|A HelipoHOB KOMIAKTHOW YacTH depHoi cyocranimm (SNc) ¢
JanbHEHIIM OOIIMPHBIM BOBJICYCHHEM €€ B MATOJOTHIO IO HANpaBJICHHIO K
cpenHet ctaguu 60e3Hu [8]. BONBIIMHCTBO MOTOPHBIX CHHAPOMOB SIBIISTFOTCS
CIIEICTBHEM ITPOTPECCUPYIOMIETO U H30MpATETHHOTO opakeHust J|A HEHpOHOB,
HeUpOoMeTaHUHCOAepKAIIUX HEUpOHOB SNC M B MEHBIIEH CTENEeHUu — KaTexo-
JAMUHEPTHYeCKUX HeWpoHOoB [9, 24]. IlpencraBiser uHTEepec TOT (akT, 4TO
noaMuHepruueckue HHUTpajbHblE HEWPOHBI NUTMEHTHPOBAaHBI Onarojaps
AKKyMYJISIIUN OKCHIATHBHOTO MeTabonm3Ma HelipoTpancmuTTepa nodgamuna. K
TOMY JKe W30BITOK HeHpoMelaHWHa — HEepacTBOPUMON MaKpOMOJIEKYJIBI 4ep-
HOTO IIBeTa, KOTOpas MpuAaeT yepHbId mBeT SNc, sBIseTcs crennpruecKuM
JUIA YeJIOBEKa, U YepHas MUTMEHTAalUs He HaOMI01aeTcs B IPYTHX OTAENax WM
ObIBaeT KpaiiHe He3HauuTenbHOU [77]. B wacTHOoCcTH, Kak OBUIO OTMEUYEHO
BoIme, npu bII mMeer mecTo 3HaunTenbHOE oHMKeHHe (Ha 70 %) dncia memna-
HUHCOJIEpXAIlUX HEWPOHOB B pe3yJbTaTe JEr€Hepaldd HUTPOCTPUATHOTO
TpaKTa U Pe3KOTo MaJeHHs KOHIEHTPAIlMH MPEeALIECTBeHHNKA HelpoMelaHuHa
—nodamuna [25].
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BonbmmHCTBO MalueHTOB MPOSABISIOT U IPYTHe, HEMOTOPHBIE TIPU3HAKH:
YTOMJICHHE, ETIPECCHI0, OECIIOKOMCTBO (TPEBOTY), HAPYIICHUS CHA, 3a110p, Pl
ABTOHOMHBIX PACCTPOMCTB (CEKCyalbHbBIC, KUIICYHBIC, MOYCBBIICIUTEILHBIC),
CEHCOpPHBIE KaJIOOBI, 3aHIKEHHYI0O MOTHBAIMIO W alaTHIO, 3aMeJIeHHe MBIII-
nenus (OpamudpeHUIo) U CHIDKCHHE ITO3HABATEILHBIX BO3MOXKHOCTEH BILIOTH
no nemeHiwu [9, 24]. B otnuuane ot 6one3Hu AjblreiiMepa, JEMEHIHS TPOSIB-
JISIETCS B aCCOIMAIMU C TellbliaMu JIeBU, ¢ mpeBalMpOBAHUEM TaJLTIOLNUHALINN,
paHHEH PUTHIHOCTH W 3aTpydHEHUSMH B moxonke [9]. Hemenmus mpu bII
SIBIIIETCS KOTHUTUBHBIM PacCTPOMCTBOM, XapaKTEpHU3YIOMIIMCS 00pa3oBaHUEM
Tenen JleBn B YepHOW CyOCTaHIIMHM; OHA pa3BHBAaeTCA HA Ooyiee MO3THUX CTa-
nusx 3abosneBanus. Tenbua JleBu mpeactaBisaioT coboil chepuueckue, 303UHO-
¢unbHbIe, IUTOIUIA3MATUYECKHE HEWpOHAIbHBIE BKIIIOUEHHS, COCTOAILINE U3
arperaToB CHHaNTHYeCKOro Oenka ambda-cuaykiaenmHa. OHH 00pa3yloTcs B
nodamuHeprudeckux Heiiporax SNc, Ipu ITOM MPOUCXOIUT UCTOIICHUE ddde-
PEHTOB 3THX HEHPOHOB, MOCIENYIOIIee NCUE3HOBEHHE No(haMIHa B CTpHATyMe
W BO3HHKHOBEHHE JUCTPOPUUECKUX HEHMPUTOB Y COXPAHUBIIMXCS HEHPOHOB [9,
24, 26].

B cootBercTBHM ¢ KiTacCHYeCKO# MAaTO(U3HOIOTUIECKOW MOEIBIO 3a00-
JICBaHUS JereHepaius No(paMUHEPTUYeCKHX HUTPOCTPHUATHBIX BOJOKOH ITOBBI-
maetr akTtuBHOCcTh ['AMKepruuecknx HEMpOHOB CTpHaTymMa M IPHUBOIUT K
gpe3MEpPHON aKTHBAITMH HEMPSIMBIX IyTeH 0azanmbHbIX suep [3,18]. M30srrounas
AKTUBHOCTH BHYTPEHHETO CErMEHTa OJISTHOTO Iapa ¥ CyOTalaMUYecKoro sapa
B UTOTE MPUBOAUT K YPE3MEPHOMY TOPMONKEHHUIO TIIyTaMaTeprUUYeCKUX HEH-
poHoB Taiamyca. Kak cnencrBue, upe3MepHoe dQQepeHTHOE TOPMOKEHUE B
cUCTeMe MaJUTHA0-TaJaMO-KOPTUKAIBHBIX CBSI3€il MPUBOAWUT K YMEHBIICHHUIO
AKTUBHOCTHU JBUTATEJbHBIX 30H KOpHI [19, 31].

Hattori et al. [33] mpogeMoHCTpUpOBaIN NPEUMYIIECTBEHHOE MPEICTABU-
TETHCTBO MAJUTUAOHUTPATBHON mpoekiuu B JIA xietkax SNc, a Takxe ObLTH
MONKPEIUIEHBl HCCIENOBAaHUS TI0 CTPHOHHUTPAIBFHOW MPOEKIWH TJIABHBIM
obpaszoMm k He/[A kierkam B perukyisipaoM otaene SN (SNr). Hemocratok JJA
B CTpUaTyMe NPUBOAMT K CICAYIOIIUM MaHU(ECTAIUsIM: KOPKOBOMY CEHCOp-
HOMY HEHOCTaTKy, (OKambHOMY pe(IeKTOpHOMY MHOKIOHYCY, (EHOMEHY
"alien limb" (ay>kepoaHOW KOHEYHOCTH), allpaKCHUH, PUTHIHOCTH W aKWHE3WH,
TPEMOPY MOCTYPaIbHOTO ACHCTBUSA, JUCTOHIH KOHEYHOCTH, TUIIeppedIeKcuu u
MOCTypajabHON HecTaOmiIbHOCTH, XapaktepHbiX it BIT [33]. B cBoto ouepenp,
HapyXHBIN ¥ BHYTPEHHHUI CErMEHTHI OJICTHOTO IIapa IPUMATOB BOCIIPUHUMAIOT
JA axconnsie mpoekiuu oT SNc [22]. HemopmambaocTH B JlAepruueckoit
cucteMe 0azajbHBIX TaHTINHN SIBIIOTCS OCHOBOW He ToJibKo bIl, HO 1 Gose3Hn
lanTuHrTOHa M MHOXECTBEHHOTO ckieposa [58]. Uubimu cnoBamu, 1A ocy-
HIECTBIISIET KIFOUEBOW MOAYJISATOPHBIN 3 dekT Ha HeHpOHBI OIeHOTO mapa BO
B3auMoJiecTBUU ¢ npsiMbiM ['AMKepruueckuM TOpMOXKEHHEM U TIyTamarep-
THYECKUM BO3OYXKIAIONIMM BO3ACWCTBHEM CTpHATyMa W CyOTaJaMHYECKUX
STIEP, YTO MTPACT OOJBIIYIO POJbh B (PYHKIIMOHATHLHOW OpraHu3aiuu 0a3aabHbIX
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TaHIJIMM [IPUMAToOB, KaK IPU HOPMAJIBHBIX, TaK U IATOJOTMYECKHX YCIOBHSAX
[22]. IlpumeneHuneM (hIFOOPECIEHTHBIX PETPOTPAIHBIX TPACCEPOB H3YUYCHBI
KJIETOYHOE MPOUCXOXKACHNE U CTENEHb KOJIJIaTepU3alluil MaTuA0-HUTPATTBHBIX
MIPOEKIUi y 00€3bsH (squirrel monkey - Saimiri sciureus) [55].

Pouib Heiiporiium npu 6ose3nn Ilapknncona

B mactosmee BpeMs TNpu JI000M HEHpOJETESHEpAWH TINE IPHUITHCHI-
BaeTCs MEPBOCTENEHHAs] posib. Hampumep, acTpoUuThl PEryiaupylOT YPOBEHb
TIyTaMaTHOTO PWIM3MHTa (oOecreuuBas €ro HHU3KHH ypOBEHB), TEM CaMbIM
CHHMas TIIyTaMaTHYI0 TOKCUYHOCTh B CTPUATHBIX HEWpOHAaX, U 00ecreunBaioT
komneHcanuo Hegoctatka JIA. VIHBIMM cliOBaMH, acTpOIMTHI HUMEIOT CY-
LIECTBEHHOE 3HAUCHUE JJIs1 HOACP>KaHUs TOMEOCTa3a SKCTPAKIETOUHON Cpeibl:
pEryIHpyIOT YCBOGHME TiyTamaTa, UTParoT BaXHYIO pOJIb B CHHANTOT€HE3e U
CHHANTUYECKOW TmmacTUIHOCTH [20], T.e. PEaKTUBBIM TIHO3 OOecIeuYnBacT
KOMITEHCAIMIo HeaocTaTka JIA.

[IpencraBnsger ocoOblii WHTEpEC MATOJIOTHYECKas MEPCIEKTHBA MUK-
pornuu (Kak B OCTPBIX, TaK U XPOHUYECKHX HEHPOBOCHIANUTENBHBIX NPOLIEccax)
— BPOXKJEHHOM MMMYHHOH CUCTEMBI LICHTPAIbHONW HEPBHOM CUCTEMBI U IIPO-
OYLIEHTa MEAMATOPOB HEUPOBOCHAIUTEIBHBIX IPOLIECCOB, KOTOPAsl JEXKHUT B
OCHOBE COBPEMEHHOM KOHIENIMU HEHPOBOCHIANICHHUS, B MPOTUBOBEC KOHLEIIIUU
MACCUBHOTO «PEaKTUBHOTO rimo3a» [68]. Ponp mukpormum B 3aboieBaHMAX
LIEHTPaIbHON HEPBHON CHCTEMBI, BKJIIOUasi MH(PEKINH, 00CYkKIaeTCsl B acIeKTe
y4acTHs KaK B OCTPBIX, TAK U XPOHUYECKUX HEHPOBOCHAIUTEIBHBIX MPOLIECCAX.
Crierudmieckoe OTHOIICHHE CO3J]aeT €€ BOBJIeUeHre B O0Je3Hb AlbIreiiMepa,
IJIe MUKpOTJIMaidbHAas KJICTOYHAs aKTUBallMsi KPUTHUUYECKH BakHa B HeHpoje-
TeHEepaTUBHOM Tporiecce. XpOHUYECKass MUKPOTITHAIbHAS aKTUBAIS — BaXKHBIH
KOMITOHEHT HEHpOaeTeHEePAaTHBHBIX 3a00JIEBaHUM, M 3TOT XPOHUIECKUN HEHPO-
BOCIIAJIUTENbHBI KOMIIOHEHT, BEPOSITHO, HMEET CBOM BKJIaJ B HEHPOHAIBHYIO
IucyHKINIO, TIOBPEXKICHHE U 3aTeM C MPOrpeccueil 3a00neBaHusl — B yMEHb-
menue. OmnpeneneHre MUKPOTJINM B KauecTBE MO3TOBOM BHYTpEeHHEW HMMMYH-
HOH CHCTEMBI U IIOHMMAHHE TOTO, YTO XPOHUUYECKAS] AKTUBALUSA 3TOM CHCTEMBI
BElIET K MATOJOIMYECKUM IMOCIEACTBUIM, MPUBOISAT K COBPEMEHHOM KOHLEI-
LMY HelpoBocnaieHus. Takoe MOHMMaHWe TPUITUPYEMBIX MUKPOIJINEH BOCHa-
JUTENBHBIX OTBETOB pACHIMpSAET YyCTapeBIIee MpEeACTaBICHHE O IMacCHUBHBIX
TJIMANBHBIX OTBETaX, MPHUCYIIMX KOHIEMINH «PEaKTHBHOTO Timo3a» [68].
Nmeetcst B BuAy BocHalieHHE CO BCEMH KJIACCHYECKHUMH TMpU3HAKaMu (daro-
LUUTapHas aKTUBHOCTb, YBEIWYCHHUE CHHTE3a U BBHICBOOOXKICHHS LIUTOKUHOB M
JIPYTUX TPOBOCHIAIUTEIBHBIX MEIUATOPOB), B CBOIO OYEPEIb CBSA3AHHOE C
Ype3MEpPHON aKTHUBALMEHd MUKPOIJIMU, & TAKXKE NECTPYKTUBHBIMH MOJIEKYJaMU
B BUJEC PEAKTUBHBIX KHUCIOPOAHBIX paszHoBuiHOcTed [74]. K tomy xe A
HelpoHbl B SN OTHOCHUTENBHO YSA3BHMBI K CTPECCY, U AaHHast 00JacTh, 1O CpaB-
HEHHUIO C IPYTMMH OTJAEJIaMM IIEHTpaJbHOW HEPBHOW CHUCTEMBI, Oorara MHK-
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pornueit, koTopas crocoOHa TPUTTHPOBATH Helipoaereneparuio [74]. OmHako
paccMoTpeHrue MukporiuaisHoro BocmajieHuss B SN mpu BII u ee B3aumo-
OTHOIICHHUE C O-CUHYKJIEHMHOM IPUBENIU K BBHIBOAY, UTO TUIIOTE3a O MEPBUYHOM
ponu MuKpornuu B matoreHese bII HecocTosTenbHA, MOCKOIBKY IKCHPECCHS
Mukporiveir B SN aHTHTeHa THCTOCOBMECTUMOCTH Kiacca Il He MoxkeT ciy-
JKUTh UHAUKATOPOM TspKecTH U pa3zsutus bII [15].

OmHaKO B COBPEMEHHBIX Pa0OTaxX HAJTUYME BOCIAIUTEILHOTO Mpolecca B
SN u cTpuaryme TOITBEPKACHO C TOMOIIBIO MPIKU3HEHHBIX HCCIICIOBAaHUN
MeronoM IIOT [10]. Beuto BBISIBICHO, YTO Ha pa3BepHYTHIX cTaawmsx BII B
MOPaKEHHBIX YYacTKaX MO3ra IUIOTHOCTh AKTUBHPOBAHHOW MHKPOTIUH Hau-
Oonpmias [52], HO aKTUBUPOBAaHHAS MUKPOTIIMS OOHAPYKEHA U y MAlUEHTOB C
HaganpHOU cramuerr BII [53]. CrnemoBarenpbHO, MUKPOTIHAIBHBIE KIETKH
aKTUBUPYIOTCS Ha paHHel cranuu BII U moanepkuBarOTCAd B aKTUBUPOBAHHOM
COCTOSIHUM Ha TPOTSHKEHHH MHOTHX JIeT. B CBSA3M ¢ 3THUM JIOTMYHO TIPEnrio-
JIOKUTh, YTO Pa3BUTUE BOCIMAIUTEIHLHOTO MPOIIECCa B TOJOBHOM MO3T€ MOXKET
paccMmaTpuBaThCs Kak 3THoJIornueckas ocHoBa BII.

Haxonnensl maHHbiE B TOJIB3Y 3HAYUTENHHOW pOJM HeHpoBOCHAIH-
TEJIBHOTO KacKala M OKCHJIATUBHOro cTpecca B martoreHeze BII [49]. Drto
YCUJIMBACTCSI HEMPOTOKCHMUECKUM TMOTEHILMAIOM MHUKpPOTIJIUU, KOTOpas B CTa-
OWJIBHBIX YCIIOBHSX UTPaeT POJib MyCOpIIHKA, KAIEpa MUKPOOHBIX MATOCHOB
M COICWCTBYET BPOXKACHHBIM W aIaNTHBHBIM «MMMYHHBIM OTBETaM», HO MpPH
HelpoereHepaTHBHBIX 3a00JIEBaHUSIX CIIOCOOCTBYET MOBPEKICHHUIO U THOCTH
HEHPOHOB TMOCPEACTBOM THCTAMHHA, MPOBOCIATUTEIBHBIX (PAKTOPOB, peak-
THUBHBIX KHCJIOPOJHBIX Pa3HOBUIHOCTEH, KBUHOJICBOW KUCIIOTHI, MOOMIIN3aLIuEH
MMMYHHBIX OTBETOB M KIETOYHOTO XEMOTaKCHCa, BEAYIIEr0 K TPaHCIHIIO-
TEIWANbHOW MHUTPAllUd WMMYHOIIUTOB IIOTEPEK TeMaTodHIe(aTnIeckoro
Oaprepa W JUTUTEIHLHOTO COXPAaHEHUs HEPBHOTO moBpexicHus. C mporpeccu-
poBaHHEeM 3a00JIeBaHUS BOBJIEKAETCs ONM3IeKalas TIus, BKIIOYas aCTPOIUTHI
Y SHIOTENHaIbHBIE KIETKH. Bce 3To BefeT K MOpoYHOMY KPYTy ayTOKPHHHOTO
Y TIApaKPUHHOTO YBEJIMYEHHUS BOCHAIHUTENBHOTO TOBPEXICHHUS TKaHu [49].
MexaHu3MBbI, OTBETCTBEHHBIE 32 JAET€HEpaIi0 HUTPOCTpUaTHBIX JIA HelipoHOB
HEU3BECTHBI, HO HEHPOBOCTIAJICHHE U OKCUAATHBHBIN CTpecc MUMEIOT pelaroiiee
3Ha4YeHne. B M03re acTpOIWTHI HUTPar0T KPUTHYECKYIO POJIb B MO3TOBOM JHEp-
TEeTHYECKOM T'OMEOCTa3e, YaCTUYHO MOTOMY, YTO AaCTPOIUTHI CTPATETHYECCKH
JIOKAJIM30BaHbl B MO3roBOoM cetn. OHM CIy)KaT KaHAJIOM METa0OIMYECKUX
cyOcTpaToB MEXAy KPOBBIO M HEMpPOHAMH Yepe3 CBOM KOHIIEBBIE OTPOCTKH,
OKpY’Karolue KpOBEHOCHBIE cocyabl [48], B pe3yibTare Yero JIETKO yCBau-
BaeTCsl TIIOKO3a, MPHOBIBAIOIIas W3 KPOBH Yepe3 DHIOTEIHANbHBIE KIETKH.
[ToMuMO TOro, OTPOCTKH AaCTPOLMTOB, OKPYXKAIOLIUX CHUHAICHI [6], BHOCST
BKJIAJT B MOIYJIHPYIONIUN DHEPTETHUCCKUI METa0O0JIM3M B KadecTBe (PYHKITUU
HEUpOHATbHON CHHANTUYECKON aKTUBHOCTH.
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OO0uue npeacTaB/IeHUA 0 KAJbIHEBbIX CUTHAJIAX
npu 0oJie3Hu [lapkuHcona

MoTopHbBIE CHUMITOMBI MPEACTABIAIOT TJIaBHBIA (EHOTHII OOJIe3HH —
MPOTPECCHBHYI0 M W30MpaTenbHyro nereHepanmio JIA nelipoHoB SNc [29].
MuTtoxoHApuanbHas IUCOYHKIHS, OKHCIUTENBHBIA CTpecc, arperanus mpo-
TeWHAa W BOCIIAJICHUE BHOCAT BKJAJ] B HeHpoHanmbHOE moBpexacHme [47, 70].
CyLecTBYIOT OTIEJIbHBIE MOKAa3aTeNH, YKa3bIBAIOLUINEe Ha BO3MOXXHOCTH TOTO,
aro Ca’" mucperymsamus yuactyer B matoreese BII [69]. Taxum o6pasom,
HeJaBHO MproOpenn OGONbIION WHTEpeC U3yueHHe XapaKTePHCTUK YIPaBICHHS
Ca” B JIA HelipoHax U BO3MOKHAsI POJIb IPOTEHHOB, 3aTparnBaeMbix mpu bII, B
KOHTpOJIe BHyTpHKIeTouroro Ca’" romeocrasa [12]. Kak mokasano, Ca®" Bbic-
TyHaeT B pOJM YHHBEPCAIBHOTO CUTHAja, OTBETCTBEHHOI'O 3a KOHTPOJIb M
PETYISIMI0 IIUPOKOTO CIieKTpa (GYHKIUI HEHpOHA, BKJIOYAs POCT OTPOCTKOB,
CHHANTOI'€HEe3, CHHANTHYECKYIO Ilepeaady, IUIACTUYHOCTh U BBDKHBAEMOCTb, a
WX OUCPETYJSIIMS NPUBOIUT K Pa3BUTHIO CHHANTHYECKOW OUCHYHKUINHU, HAPY-
LICHUIO [UIACTHYHOCTH, Pa3BUTHIO HEWPONATOIOTHHA M JeTeHepaTUBHBIX 3a00-
nesanmit. Hanexuas perymsims yposus Ca’ HeoOXoauMa s GONBIIMHCTBA
Ba)KHBIX OHONOrMdYecKux GyHKumil. B HeifponambHOl ke mmactmanoctn Ca®’
urpaer (yHIaMEHTaJIbHYI0 M MHOrooOpasHyto poib. Llupoko o6o3peBaroTcs
ITIABHBIC THIIBI HeHpOHaTbHbIX Ca’’ KaHANOB M HMX PONb B HEHPOHANBHOI
IUTACTHYHOCTH, a TaKkxke o6cyxkmaercss yuactue Ca’” curHana B HelpOHAIbHOM
crapernu u aerenepanun [40]. M3BecTHO manee, 4TO HEHpOHAIbHAS AKTHB-
HOCTB COIPOBOYX/IACTCS MOBBIICHHEM KOHIIEHTPALMHI UT0301bHOro Ca’’, cBs-
3BIBAEMOT0 C KaJbMOJYJIMHOM B KayecTBE BTOPUYHOT'O MECCEH]IkKepa, Omocpe-
Iyrouero (U3H0IOTHYECKUE PEaKMU HEWpPOHOB, B OTBET Ha XHUMHYECKYIO M
NEKTpHYECKyt0 cTUMysmmio [7, 46]. MubiMu cioBamu, Ca’” BbICTymaer B
pPOJIM YHHUBEPCATIBHOIO BTOPUYHOTO MECCEHJKEpa, PEryJHpYIOLIET0 MpaKTH-
YeCKH BECh IIMPOKHN CIEKTp (QYHKIMHA HEeHpoHa W BO30YIUMBIX KIETOK. B
KauecTBe BTOPUYHOTO MECCEHKepa MHOTHX CHIHAIbHBIX TyTeii Ca’’ mokasam
IUISL PETYJSIIMY HeMPOHAIBHON TeHHON SKCIPECcCUH, CHHANITUYECKOH mepenay,
BEIpaOOTKH SHEPrUH, MEMOpaHHOH BO30YIMMOCTH, CHHANTOTEHE3a, CHHAITH-
YecKOW mepenadyu U JPYTUX MPOIECCOB, JIEKAINX B OCHOBE 00yUeHUs, TaMsITH
¥ BBDKHBaHHS KJIeTKH. I'm6kocts Ca’” cHrHANA JOCTHTAeTCs BHIOM3MEHEHHEM
€ro LUTO30JbHBIX KOHLEHTPALUil Yepe3 peryaupyeMoe OTKPBITHE IIa3MEHHON
MeMOpanbl, cyOKkaeTounsx Ca’’ CeHCHTHBHBIX KaHAIOB. IIPOCTpPaHCTBEHHO-
BpEMEHHBIE 00pa3Ibl BHYTPUKIEToUHbIX Ca’” CHIHAJIOB M 3aBepIICHHE KIIETOU-
HOI'O OMOJIOTMYECKOTO MCXOAa TAKXKE 3aBHCAT OT KOHEYHOI'O MEXaHW3Ma, Ta-
Koro Kak gemndupopanue Ca’’, SKCTPAKIETOYHOE BBHITECHEHHE M YIBTPAOp-
ranHas cekBecramus. Ilostomy Ca’” Hrpaer IeHTpambHYK polb B Heifpo-
HANBHOM (DM3MONOTHH, NaXe yMepeHHoe Hapymenue Ca’’ romeocrasa mpu-
BOIUT K TIyOOKMM (YHKIMOHAJIBHBIM HapyuieHusiM. HecmoTps Ha rerepo-
TCHHYIO 3THOJIOTHIO HEHpOJereHepaTUBHBIX 3a00JIEeBaHMi, a TaKke MpOoLecC
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CTapeHWs, OHM XapaKTepu3yloTcs paspymenueM Ca’’ romeocrasa M CHrHama
[40]. Hakower, oTkpbITHe criocobrocTH Ca’” paboTaTh B Ka4eCTBE U BHELIHETO
JIUTaH7a, COBMECTHO C MOJIEKYJISIPHBIM KIIOHUPOBAHHEM €0 IMOBEPXHOCTHBIX
xiretounsix Ca’’ - uyBcTBHTEIBHEIX pemenTopoB — CaSR, mpogeMoHcTpupo-
Bas10, uto Ca’" AB/IsIETCS M BAXKHBIM SKCTPAKICTOUHBIM MEPBUYHBIM MECCEH/I-
xepoM [7].

[Ipu HOpMaNBEHOW (HU3MOIOTHYECKOH aKTHBHOCTH YPOBEHb BHYTpPHUKJIC-
tounoro Ca’" MOBBIAETCA KPAaTKOBPEMEHHO H HE OKA3bIBAET MOOOUYHBIX
BO3JEUCTBUM Ha HepoHbl. OQHAKO MpU CTAPEHUU U PA3IWYHBIX MAaTOJIOTHU-
YEeCKMX TMPOLECCaX CIOCOOHOCTh HEHPOHOB KOHTPOIMPOBAaTh ypoBeHb Ca’’
Hapymaercs. [Ipu crapeHun W B Ipoliecce pa3BUTHUS HEUPOIETEHEPATUBHBIX
3a00IeBaHNl CTIIOCOOHOCTh HEHPOHOB TOMICPKUBATH aeKBAaTHBIA DHEpre-
THYECKHH YPOBEHb MOXET ObITh HApYIICHA, BIMAS TakuM obpazom Ha Ca’’
romeocta3. [Ipu BII MHOXKECTBO CHUTHAJIOB HEUPOJEreHEpalUud SBISETCA
pe3yIABTATOM JUCKPEIUTHPOBAHHON MHUTOXOHIPUAILHON (DYHKIHH, TPUCYIICH
crierupraeckuM 3P heKkTaM TOKCHHOB Ha MUTOXOHAPHUATHHYIO PECITUPATOPHYIO
LENOYKy W/WIM TeHeTWdecKuM MyTamusaMm. Hecmotps Ha 3¢ddexTsi, mpucyr-
CTBYIOIIUE TOYTH BO BCEX KJIETOYHBIX THUMAaX, HAJCICHHBIX mnpu3Hakamu BII,
KpaliHe CEJICKTHBHBIM SBJISCTCSA KJICTOYHAs I'MOeib, KOTOpas OTpaHHYUBACTCS
JIA meiiponamu B BeHTpabHOU 06mactu SNc [70].

I'eHeTHYecKHe acNeKTHI MaTOreHe3a
0osie3nu [lapkuHcona

I'enernueckas mnpenpacnonoxeHHocTb K bBII cBd3aHa ¢ myTtauuamu
HEKOTOPBIX HENaBHO BBISBIEHHBIX T'€HOB. MeXaHW3MBl MAMONATHYECKOH (op-
™Mbl BII ocrarorcs HemsBecTHBIMU. [IpHUMHON CITy’)KHT MHOXECTBO (haKTOPOB,
BKJIIOYAIOIINX T€HETHYECKHE, BHEIIHWE BO3JEHCTBUA, TpaBMbl U T.A. Cpemu
3TUX (HaKTOPOB BO3ACUCTBUE MECTUIIUAOB YETKO KOPPEIUPYET C MOBBIIICHHUEM
BEPOATHOCTU TMapKUHCOHU3Ma. bonbiyio poiib B Helpoaerenepauuun J[A
HEHPOHOB CTpHaTyMa WrpaloT IUCHYHKIHS MHUTOXOHAPUN W 0OpazoBaHHE
CBOOOJIHBIX KHCJIOPOJHBIX PaIUKAIOB. B 4aCTHOCTH, XpOHHYECKOE BBEICHHC
repOuIyIa POTCHOHA MPHUBOAMT K marosioruu, momobnor BIT y xpeic. Cre-
JIOBAaTENbHO, TIEPCIEKTHUBHO NMPH PEIICHHH JAaHHOW MpoOJeMbl BBEIEHUE MHU-
TOXOHJPHAIBHOTO ycunutens kosH3uma Q10, yuuTsiBasg ero aHTHOKCUAAHTHbBIC
cBoiicTBa [32]. o mocneaHero BpeMeHH NpU3HABANIACH JIUIIbL HET€HETUYECKAs
npupona bBII. B mocneanue roabl UACHTU(DUKAIUS YCETKHUX TEHETHYECKUX
JIOKYCOB, OTBETCTBEHHBIX 3a penakyio ¢opmy bIl, mo3Bommma ocmoputs 3TO
MHEHHUE U MPEICTaBUTh CYLIECTBEHHBIM KIIIOU AJIsi HTOHUMAHUS MOJIEKYJIIPHOTO
natorene3a Ooiyee oOmiel crmopamudeckoit gopmbl BII. DTu renermyeckue
OTKPBITHSL TIPEACTABWIN HOBOE IIOJIC HW3YUYCHUS, CBS3aHHOE C MYTalUSIMHU
HEJABHO BBIABIICHHBIX I'€HOB. HEeCMOTps Ha reHEeTHYECKYH MNpPEeapaCIIONOXKEH-
HOocTh K bII, yueHble oOparTwim BHMUMaHWE HAa BKJIAJ HETEHETUYECKUX WIIH
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AKOJOTHIECKUX (DaKTOPOB B pa3BUTHHU cropaamdeckoi ¢opmbl BII. CormacHo
COBPEMEHHBIM 0030paM, BeIyIIMMH MOJICKYJISIPHBIMU MyTSAMHU U MPOLIECCaMH B
nartoreHese (marodusnonorun) crnopagudeckoid u cemeiHod ¢opm BII moryt
CIy’)KUTh Ae(QUIUTHEI B MUTOXOHJPUAILHON (YHKIUH, OKCUIATUBHBIN CTpecc,
AKKYMYJIIUSA U TUCOYHKITUSA a0eppaHTHBIX MpOoTenHOB [4]. Cpenn oCTaIbHBIX
npu4MH KineroyHoit rubenu npu BIl cnegyer oTMeTuTs BOcHalieHHE M TIIHO3
[24].

CdhopmynupoBaHa TUIOTE3a, IO KOTOPOW MPEIIIONIOKEHO U TOKYMEHTH-
POBaHO, YTO TOCTOSIHHBIE U JUTHTEIbHBIE MOIBEMBI IHTO30MbHOTO Ca®’, BeTpe-
qarorrecss B SNc HelipoHax, HETOCPEICTBEHHO CBSA3aHbI C MUTOXOHAPHAIBHBIM
CTpeccoM, HapyUICHHOW MUTOXOHIPUAILHONH OMOHEPreTUKOW M MOBBILICHHON
MPOAYKIMEH peakTHBHOW (OPMBI KHCIOpOJA, TAKMM 00pa3oM YCHIHBAFOIICH
CEHCUTUBHOCTH KJIeTOoUHOU TmOenu [30]. OTH mpu3HAKKW MOTYT TaKKe CHHEp-
TM3UPOBATHCS C JKCHO3ULUEH CPENOBBIX TOKCHHOB HJIM T'€HETHYECKHMH [ie-
¢extamu. IIpUromHOCTh >KMBOTHBIX Mopeiel st reHetmdeckodl BII ouenb
TIOMOTaeT 3aKperieHnio 3BeHa Mexkay Ca’' qucperynsiueil, MUTOXOHIpHEH U
KJIETOYHBIM PACCTPOWCTBOM U MO3BOJISAET MACHTH()HUIUPOBATH OOIIME Xapak-
TepHBIE 0COOCHHOCTH B naTorenernyeckoM myTu bI1. Hanpumep, BoiBenenne us
ctpost DJ-1, nmpoTenHa, MyTaliuu KOTOPOTO CBA3aHbI C Ay TOCOMHBIMH PELIECCHB-
HeIMH (popMamu bII, mMoBbIMIaET OKCHIAIMIO MaTPUKCAa MHUTOXOHIPHAIBHBIX
npotenHoB crienuduyaeckn B JIA mHetipornax SNc [30], TakuM 00pa3oM MOBHITIAS
ero Ui MOCJENYyIOLIEro crpecca. JTa HaxXo[dKa TaKkKe MpEeAroyiaracT oobsc-
HeHHEe TeHeThdeckux Qopm Oomneznu. [locnmenoBarenbHble TPU3HAKH OOBSC-
HsoT poitb Ca”” curnana B maroresese BI1 M BHYIIAIOT, 4TO albTepPHPOBAHHbIIL
Ca’* romeocTas ckopee sBJIseTCS paHHHM Tpu3HAaKoM BII, ueM mociencTBue
HEUpOHANBHBIX paccTpoiicTB. UHTepecHO, uto 3kcnpeccuto Cavl moaTumos,
CB-28 k, Ca M u CR nHabmogany 1uis pa3auueHus MeKAy HopMaibHbIMU 1 BI1-
apPeKTHPOBAHHBIMH WHIUBUIYYMaMHU B MO3TOBBIX MOJISX, MPEAPACIION0KEH-
HBIX K Hedponereneparnun [36]. O0mee moBbimenne 3xcnpeccnn Cavl.3 mom-
THIIAa TAKXXE YCTAHOBJICHO B MO3rOBOM KOpe B TeueHue paHHux craauii BII. 9to
noBbimieHne m3MeHeHuii Cavl.2/Cavl.3 oTHoIIEHHS, TaKUM O0Opa3oM, YCHIIHU-
Baer yrtwimsanuio Cavl.3 kaHamoB mepes BOZHUKHOBCHHEM IATOJOTHUYCCKUX
curHasioB [36]. DnuaeMuoIorHIecKue NaHHBIC, MONYUCHHBIC B TCUCHUE KITH-
HUYECKUX MCIBITAaHWH ¢ L-TWna KaHaiamMu, aHTarOHUCTHYHBIC B JICUCHUU TH-
MEPTEH3HH, MOKA3bIBAIOT PEAYLMPOBAHHBIN PHCK UCTIBITAHHBIX WHAWBUAYYMOB
s passutus BIT [56, 61], mocnenyiomee Boienerne Ca’  kaHana akTHBHOCTH
B IIaTOreHe3€e 0OJIE3HN.

Unentudukanus cneunuieckux MyTauuil B OTACIBHBIX I'€HAX, CBA3aH-
HBIX C HacjeACTBeHHBIMH (opmamu BIl, mo3Bonmiaa mpoBeCTH MOJNEKYISPHOE
WCCJIEJOBAaHNE TATOT€HHBIX MEXaHU3MOB Pa3pabO0TKOM KIETOUHBIX U )KHUBOTHBIX
Mozeneid. Jlo cux mop 28 OTHETBHBIX XPOMOCOMHBIX O0JIACTEH OTHECEHBI K
HacienctBeHHoi Bll, n 12 kay3anbHBIX TEHOB 0€CCIIOPHO ACCOLMUPOBANH C HEl
[71]. Takue reHbl MOBCEMECTHO 3KCIPECCHPOBAIH, XOTs MATOJOTUs OOJNE3HU
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CTPOTO OTrpaHWYeHA. DTOT acCleKT SBISAETCS OJHUM W3 TJABHBIX OTKPBHITHIX
BONPOCOB, KOTOpBIE 03aJa4iBajiil HUCCliefoBaTeneld MHorhe rofel. OmHaKo
HEJaBHO THUIIOTE3a, BBIBHHYTas Surmeier et al. [69], wacTuuHO 3amonHMIA
pomacTb. ABTOPHI TPEITOJIOKIIIN, YTO Ca”™ Bxox B TeueHue nericMenKepHou
akTUBHOCTH SNC HEHPOHOB MOXKET YCHIUTH 3((DEKTHI TeHETHUECKUX Me(hEeKTOB
I CpeIoBBIX (akTopoB. OHH TPEATONOKHIIN, uTo 3T0T Ca’" BXO MOBHIIAET
MEeTa00JIMYECKUI CTPeCC KOMIIPOMETUPOBAHUEM MHUTOXOHIPHAIBLHONU (DyHKITUH
[69]. B sTOoM cooOOmeHHH aBTOPBI OTMEYAIOT, YTO MHPOAYKTHI OOJBITMHCTBA
MPOTENHOB, 3aTparnBaeMbIX mpH bll, ABIAIOTCS MUTOXOHIPHATHFHBIMHU MTPOTEH-
Hamu. MTak, MUTOXOHAPHUS CTAaHOBUTCSH OOBEKTOM BO3POXKICHHOTO WHTEpeca
[51]. OxcumaTuBHOE MOBPEKIACHUE M KOHTPOJIbHBIE MEXaHU3MbI HAPYIIEHHOTO
MUTOXOHIPHUATHFHOTO YPOBHS BO3HHKAIM B KayeCTBE KITFOUEBBIX 3JIEMEHTOB.
Bo3MokHO, 4TO OUCQYHKIMS MHUTOXOHIPHHA TaK)Ke OTHOCHUTCS K MUTOXOH]-
puansHoMy Ca’’ HenpaBUIBHOMY YNpaBIEHHIO, U Ae(heKTH B KOMMYHHKAIUA
SHJOIIA3MATUYECKOTO PETUKYIyMa MHUTOXOHIPUH TENeph MNPEACTABISIIOT
JIOTIOJIHUTENIbHYI0 HHTPHUTYIOILYIO TUIToTe3y A marorenesa bII [13, 23].

®akTopsl pucka pazsuTus 0ose3nn [lapkuncona

Ortuonorust bIl HemsBecTHa, HO yCTaHOBIIEHBI MHOTHE (DaKTOPBI, CIO-
COOCTBYIOIIIE BO3HUKHOBEHHIO M Pa3BUTHIO 3TOTO 3a0oieBaHus. Puck pa3Bu-
tus BII onpexensieTcss KOMIUIEKCHBIM B3aUMOJACHCTBHEM M COYETaHHBIM 3¢ dek-
TOM I€HEeTHUYECKUX U HETeHETHYECKUX KOMIIOHEHTOB [5].

Puck pazsutus BII noBeimaercsi ¢ yBeIM4eHUEM JTOCTUTHYTOTO BO3pacTa
[21]: 3a0oneBanue BcTpevaeTcs NpuOMM3uTensHo y 1% mui crapiie 65 netr u 'y
2,6-4% nun crapuie 85 net. Yare Bcero nepBble CUMITOMBI OSABIISIOTCS B 55—
60 ner. Onnako uHorga Oone3Hb pasBuBaeTcss U B Bospacte mo 40 (BII ¢
panHUM HavamoM) wiu 10 20 et (rfoBeHMIbHAS Gopma) [38].

C BO3pacTOM MPOMCXOTUT PNl U3MEHEHWH, BaXKHBIX M (PyHKIIMOHU-
poBaHust HelipoHoB SN. B wacTHOCTH, OHU KacaroTcs MeTabonn3Mma nohamMuHa,
a TakXKe BKJIIOYAIOT CHIDKEHHE YWCIIa KOMHWH MHUTOXOHIPHUAIHHON J€30KCH-
pubonykienHoBor kucioTel (MTIHK) mukoro tuma. B xome merabommsma JIA
TeHepupyeTcs OOJbIIOe KOJMYECTBO aKTUBHOTO KHUCIIOPOJa, KOTOPBIH OKa3bl-
BaeT JEHCTBUE Ha PAa3INYHBIE MPOLECCH B HEHMPOHAX. YMEHBIIEHNE YUCIa KO-
muii MTIHK nukoro tumna, B CBOIO O4epelib, BEAET K COKPAICHUIO MPOLYKIHUH
aneHo3uHTpU(GocHOPHON KHUCIOTHI W CHIKCHHIO 3(QGEKTHBHOW AeTpaaaiin
Oernka, 9TO TOKe BIHAET Ha (PyHKIMOHUPOBaHUE HEUPOHOB [60].

BII BcTpedaercss yamie y MyX4YHH, YeM Y KEHIIUH. AHaJIM3 JaHHBIX
[IOKa3aJl yBEIMYEHUE OTHOCUTENBHOTO pucKa pa3zputus BII y MyxuumH 1O
CpaBHEHHIO C >keHITuHaMu B 1,5 pasza [60]. [Ipenmonaraercs, 9To BO3IACHCTBHE
SH/IOTEHHBIX W SK30TEHHBIX 3CTPOTCHOB BHOCHUT BKIIQJ B Pa3IHYUs MEXKIY
nosamMu. M3BECTHO, YTO 3CTPOreHBI MpeAoTBpallatoT ucromeHue A Helpo-
HOB, MHAYLHMPOBAHHOE HEHUpOTOKCMHaAMH B Mozensx bIl Ha >XKUBOTHBIX, U
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MMO3TOMY SIBJISIIOTCSL HeWporpoTekTopamu. [lomoBbie XpoOMOCOMBI CIOCOOHBI
HE3aBHCUMO OT TIOJIOBBIX CTEPOHIHBIX TOPMOHOB BIHATH Ha Pa3BUTHE W TOJ-
nepkanne nohaMUHOBOW cHucTeMbl. Kak pe3ynpTaT TOpMOHAJIBHBIX, XPOMO-
COMHBIX M Apyrux 3((eKToB CyIiecTByeT MOJOBOH AUMOp(U3M Oa3aibHbIX
TaHTJIMEB UM Ha MOJIEKYJIPHBIX YPOBHAX B JIA HelpoHax, 4TO MOXKET IPUBECTH
K DPa3IUYHBIM TATOTCHETHUYECKMM MeXaHW3MaM y MYXYHH W Y IKSHIIWH.
OCTpOreHbl M CEJEKTHBHBIE MOIYJSATOPBI 3CTPOr€HOBBIX PELENTOPOB MpE-
CTaBJIAIOT coOoii HerponpoTekTopsl npu BII [67]. XKenmunel, BcTynaionme B
MMOCTMEHOTIAy3HBIA TEPHOJ, TO €CTh IOIBEPKEHHBIE E€CTECTBEHHOW OBapHO-
SKTOMHH, BCTYIIAIOT B 30HY pUCKa 3a0oneBanus Oone3nbto [lapkuHcona [41].

Haxomnenue anbda-cMHyKIenHa paccMaTpHBaeTCsl KaK OCHOBHOW MO-
MeHT B matoreHese bII, uto oTpaxkeno B momumopduzmax rena SNCA, Beny-
X K 00pa30BaHHWIO aHOMAIBHOTO Oenka. YOeAUTEIbHBIM J0Ka3aTeIhCTBOM
HEHPOTOKCHUYHOCTH aib(a-CHHYKJIEWHA CTajo TOJy4YeHHe Ha OCHOBE THIIEp-
skcipeccun reHa SNCA dYeloBeka TpaHCTGHHBIX JKMBOTHBIX (Apo3odmuia,
MBIIIb), JEMOHCTPUPYIOMINX HEWpOHAIBHBIE anb(a-CHHYKICHH-TIONI0XKUTEIb-
HEIE BKITIOUCHUS ¥ BO3PACTHYIO HelipoaereHepanuio JJA HelipoHOB Mo3ra [44].

Beuto ycraHOBNIEHO, YTO CpemHUil YpOBEHb JHEBHOHW (pH3MUECKOM ak-
THBHOCTH acCOLIMHMPOBAJICS ¢ MOHMXEeHHBIM puckoM BII [75]. E€ 3ammrHyro
pons mpu BIl moaTBepAMIM 3KCIEPUMEHTHI Ha >KWBOTHBIX, CBUAETEIHCTBO-
BaBIIHE O TOM, YTO MPHHYAWTENbHas (QU3NYecCKas aKTHBHOCTH obOeperaeT
noaMuHepruyeckue TEpPMHHAIM W YMEHBIIAeT IBUTATEbHBIE aHOMAIWH.
[Ipeamonaraetcs, uTo y mrofei GU3NUECKUe yNPaKHEHUS MOBBILIAIOT YPOBEHb
ypaToB B IIa3Me, YTO, B CBOIO OUY€PEb, ACCOLMUPYETCS C MEHBIINM PHUCKOM
BII u Gonee MemIeHHBIM IPOTPECCUPOBaHUEM 3adosieBanus [64]. Kpome sroro,
OTCYTCTBHE (DM3MUYECKON aKTHBHOCTH IIPUBOJUT K HAOOPY Beca WIIH 0KUPEHHIO,
YTO BBI3BIBAET yMEHBIIEHHE dKcnpeccun D2-pernentopoB B MOJIOCATOM Tele U
TeM caMbIM yBennunBaeT puck bII [34].

B pesynbpraTe psma uccieoBaHWi BBIABIECHO, YTO aKOTOJIb YMEHBIIAET
puck BIL, mpruem myumuii 3QQexT cBsizaH ¢ ynoTpeOieHueM NuBa, YeM BUHA U
Kpenkux HamuTkoB. OOpaTHas cBsi3b pucka BIl m mpuéma amkoronst ycTaHOB-
JIeHa Yy MY>KYHH, HO He Yy XEHIIWH. YroTpedienue B AeHb 50 r Kpemkoro ai-
korost Ha 5% cHmxkaet puck BII [76].

Pe3ynpTaTel HEKOTOPBIX HCCIENOBAHUN CBUIETEIBCTBYIOT, YTO KypPEHHE
ABIISIETCS. IPOTEKTUBHBIM (PAKTOPOM B OTHOWIEHWH pa3BuTHs BIl. 3amurHeiii
3¢ dexT yaie 0OHapYKHUBAJICS B KOTOPTHBIX U TOCIMUTAIBHBIX HCCICIOBAHHSAIX,
10 CPaBHEHUIO C KOHTPOJHHBIMHU H TMOMYJISIIIHOHHBIMU COOTBETCTBEHHO, W OBIIT
OTHOCHTEJHHO O0Jiee BBRIpaXKEH y MY>KUMH B CpaBHEHHUH C JKeHIMnHaMu. Kpome
TOTO, YCTAaHOBJIEHA CTaTUCTUYECKH 3HAUMMasi 0OpaTHas 3aBUCUMOCTH pucka bl
ot uHaekca kypenus [50]. Hukotun okassiBaeT 3¢dekT Ha nepudeprudeckyro u
[EHTPAIbHYI0 HEPBHYIO CHCTEMY, CTHMYJIHPYS HHUKOTHHOBBIE AalleTHIIXOIH-
HoBBIe penienitopkl [57]. D.P. Hong et al. [35] nccrienoBany BivsiHHEe HUKOTHHA
U 4 Ipyrux KOMIIOHEHTOB CHTapeTHOTO IbiMa (aHa0a3WH, KOTHHHH, THIPO-
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XUHOH W HOPHUKOTHH) Ha GUOPWUIANNIO ainb(ha-CHHYKICHHOBOTO OeClKa,
KOTOpBIX arperupyercs B tenbliax Jlesu npu BII Hapsimy ¢ nqpyrumu Genkamu.
HuxoTuH ¥ TUAPOXMHOH HMHTHOMPYIOT 0oOpa3oBaHHE anb(a-CHHYKIEHHOBBIX
¢ubpu1 (Mpu 3TOM HUKOTUH Oojee 3PQEeKTUBEH). DTH COCTABISIOIINE CTa-
OWIM3UPYIOT PacTBOPUMBIC OJTUTOMEpHBIC (OpMBI amb(ha-cuHyKIeHnHa. TouHbIe
MOJIEKYJISIpHBIE MEXaHW3MBI 3alUTHOTO 3(dexTa KypeHus B oTtHomeHnn bII
TpeOYIOT [OMOJHHUTENBHBIX HcciaeqoBaHUi. I[lOCKONBKY KypeHHe HaHOCHUT
Cephe3HBIl Bpe] 3[0POBBIO, KypUTh He pekomeHayeTcs. OJHako Ha OCHOBE
COCTaBHBIX 4YacTel Tabaka W TabauyHOTO ABIMa MOXXHO pa3paboTtaTh 3¢dek-
THUBHBIE JIEKApCTBEHHBIE MpEnapaThl, JJIS 4ero HeoOXOIUMO BCECTOPOHHE HC-
ClIeI0BaTh MOJICKYJISIPHBIE MEXaHM3MBI HX IPOTEKTUBHOTO ACHCTBHAL.

B psime pabor BbISIBIICHA IMOJIOXKHUTENBHAS CBS3b MEXAY BO3JACHCTBHEM
yrieBogopoaoB U pazsutueM bII [54]. Y mammentos ¢ BIl u gmuTeasHBIM BO3-
JEHCTBHEM OpPraHWYEeCKUX PACTBOPHUTEICH B aHaMHe3e IMPH MAarHUTHO-PE30-
HAaHCHOW CHEKTPOCKONMHHU OBUTH OOHapy»KEeHBbI MOBPEKACHUS HEHPOHOB MOJO-
caroro Tena, B TO BpeMsl KaK y JIHIl, HE TOJBEPTaBIIUXCS IIEHCTBHUIO 3THUX
BEIIECTB, TTOIOOHBIX MOBPEXKACHUNA He HaiineHo [59]. B mpyroit myOmmkarmm
MOKa3aHO, YTO BIHSHHE YTJIEBOJAOPOJOB CTATUCTUYECKA 3HAYMMO CHHKAJIO
CBsI3bIBaHME TepeHocunka JIA B HapyXHOH 4YacTH uYedeBHIICOOpa3HOTO siapa
nosocaroro Tena [14]. BoamoxkHO, HelipoaereHepalus BOZHUKAET B pe3yibTaTe
COYETaHHOTO 3P (PeKTa TEHETUICCKUX U BHEITHUX (PaKTOPOB.

ITokazan noseimieHHBIM puck BII y mun, mpoxXuBarolUX B CEIbCKOM
MECTHOCTH ¥ 3aHUMAIOLINXCSI CETIbCKHM XO3SIHCTBOM. JTH AaHHBIE MOTYT OBITbH
OOBSICHEHbI BIMSHHEM MECTHIMIOB M JAPYTUX XUMHUYECKHX BemecTB [50].
JlutepaTypHBlE WMCTOYHWKH MOITBEPXKIAAOT THUIIOTE3Y O TOM, YTO JEWUCTBUE
MIECTHUIIUIOB WM pacTBopuTenel siisercs ¢akropom pucka BIl. PaGora BHe
MOMEIIEHHsI CBsi3aHa ¢ yMeHblneHneM pucka BIl, uyto oOycnoBneHo OonbIINM
KOJINYEeCTBOM BUTaMUHa D B opraHmsme irojlieil, paboTaromuX Ha OTKPHITOM
BO3IyXe [66].

YnotpebieHre MOJOYHBIX MPOIYKTOB, B OCOOCHHOCTH CHIpa M MOJIOKA,
noBblmaet puck paszutust BI1. [IpeanonoxuTenbHo, 3T0 MPOUCXOIUT 3a CUET
COJZICPKaHUSI B HUX IECTHIUIOB U APYTHX HEUPOTOKCHHOB U CHHIKCHUSI YPOBHS
MOYEBOH KHCIIOTHI B CBIBOPOTKE KPOBH, KOTOpPHIE OOpaTHBIM 00pa3oM Koppe-
nupyroT ¢ puckom BII [39, 65].

Bonpmmii puck BII, cBsi3aHHBIN C UCIIOIB30BAHUEM KOJIOAE3HOW BOJABI B
Ka4ecTBE MHUTHEBOW, MOXET OBITh CIEICTBUEM BO3JICHCTBUS TMECTUIHIOB M
Ipyrux xuMmudeckmx BermecTB [50]. Mera-aHain3 BBIIBWI, YTO HAIWYHE B
aHaMHE3e TPaBM TOJIOBBI, COMPOBOXKAABIIUXCSA MOTepell CO3HAHWS, CTATHUCTH-
YEeCKH 3HAYMMO CBSI3aHO C MOBBIMEHHBIM pruckoM BIT [37].

[lpu wccnenoBaHWM B TPYIIE MOXKHIBIX MYXYUH DPEIAKHE JBHKCHUS
KHIIEYHUKA, TT0 TaHHBIM CaMOOIIEHKH, OBUTH CBA3aHBI C BEICOKUM prckoM BII u
YMEHbBIIIEHUEM TIOTHOCTH HEHPOHOB 4€pHOU cyOcTannuu [2]. Cesa3anublii ¢ BI1
3amop MOXKET ObITh 00yCIIOBIIEH 00pa3zoBaHueM Telnel JIeBu B HEpPBHOM cuUcTeMe
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KAIIEYHUKA WIN JOPCAIBHBIX JBUTATENBHBIX sApax OJyXKJAIOIIEro Hepsa,
KOTOpBIC TIOpaXKaloTCs B Hanbolee panHue cpoku pa3sutus Bl [8].

Haubonee BripaskeHHbIMU (pakTOpamu pucka pa3sutus BII Obutn cemeii-
Herii anamue3 BII u tpemop. Ilpuém GeTa-010KaTOPOB yBEIMUMBAII PUCK pa3-
Butus BIl. D10, onHAaKO, MOXHO OOBACHUTH UX NPUMEHEHHEM VIS JICUCHHS
n30aupoBaHHOrO Tpemopa [50]. biokatopbl KadbLUEBBIX KaHAIOB acCOLUU-
poOBaHBI ¢ yMeHblIeHueM pucka [42]. [Ipu uccnenoBaHuU CTATUHOB TaKXke ObLI
MPOJEMOHCTPUPOBAH TPEH] CHMKeHUs pucka bll, koTopslit MoxeT OBITH 00yC-
JIOBJIEH MX NPOTEKTUBHBIM 3((EKTOM B OTHOIIEHMM OKCHIATUBHOIO CTpecca
[72]. IIpuém HecTepOUIHBIX MPOTHUBOBOCIAIUTENBHBIX IMPEMAPATOB yMEHBIIAI
puck BII nmpumepno Ha 17%, 4TO CBHAETENBCTBYET O CYLIECTBEHHOH pOIU
BOCITAJICHHS B ITATOT'€HE3€ 3TOro 3a0oyieBanus [27].

3akarouyenue

Uzydenne maToQu3MOIOTHUECKUX MEXaHU3MOB 3a00JIEBaHMSI OCHOBaHO
MPEUMYIIECTBEHHO Ha OOJBIIOM KOJIMYECTBE MCCIEAOBAHUHN, IPOBEACHHBIX Ha
9KCIEPUMEHTAIBHBIX MOJENAX MapKUHCOHNW3MA. AHAJOTHYHBIE HCCIEIOBAHUS
Helipodu3nomornu 0a3albHBIX Sep Ha JIIOISMX CYIIECTBEHHO OTPAHWYCHBI B
CHIIy J3THYECKUX TPHUHIUIIOB. V3BECTHO, YTO AECTPYKIHS WM CTHMYJISILIUS
ryOOKHX CTPYKTYP TOJIOBHOTO Mo3ra (CyOTalaMH4YecKOro siipsi, BHyTPEHHETO
CerMeHTa OJIETHOTrO Iapa, BEHTPAJIbHOI'O MPOMEXKYTOYHOTO sjpa TajaMmyca)
3(PeKTUBHO TONABIIAIOT OCHOBHBIE MOTOpHBIE cuMnToMbl BII [1, 4]. Mcnoms-
30BaHUE METOJIOB (PYHKIMOHATHHONW HEUPOXUPYPrHH (AECTPYKIHUS MOAKOPKO-
BBIX siiep JIMOO TyOOKasl AJIEKTPUYECKass CTUMYJISIIMS) s JISYCHUS 3KCTpa-
MUPAMUTHBIX 3a00JI€BaHUI MTO3BOJIMIIO MONYYHUTh JaHHBIE 00 aKTHBHOCTH HeEH-
pOHOB Tanmamyca, OjemHOTo Imapa, CyOTaTaMH4YecKoro sapa U psAga OKpy-
JKAIOLIUX 3TU MULIEHU CTPYKTYp B YCIOBUAX naTtonoruu [43, 63, 73].

B HeiiponpoTekiny OCHOBHOE BHUMAHHE YJIENSIOT aHTUOKCHIAHTHBIM
BO3JIEMCTBHUAM, OOpHOE C IKCAMTOTOKCHYHOCTBIO TUIyTamara, HCIOIb30BAHUIO
Tpopuieckux (HaKTOPOB, MPOTUBOACHCTBUIO BOCHAICHUIO, WHTHOWUIINN Aarloll-
TO32a [24]. B KauecTBe MOILIHBIX HEUPOIIPOTEKTOPHBIX areHTOB Npu JeueHuu bI1
OyayT uMeTb 0co0yI0 MEPCHEKTUBY TEPaNeBTUYECKUE CTPATErH, HAICJICHHBIC
Ha BOCCTaHOBJICHHE AaKTUBHOCTHM AaHTUT€HHOTO KOMIUIEKCAa THCTOCOBMEC-
THMOCTH kiacca Il cemeiicTBa MPOTEHHOB (XOPOIIO W3BECTHBIX IO MX IICHT-
paNBHOW poNHM B aJaNTHBHOM WMMYHHOHW CHCTEME), MOPOXKIAEMBIX MHUKPO-
TTTHATBHON JKCIpecchel, YMEHbIICHHE OKCUIATUBHOTO CTpecca M arperamuu
anb(da-CHHYKIICHHA, a TAK)Ke YCUJICHHE Jierpajaiuu npotenna [16]. B kauectse
s dexTuBHON HEelpoxupyprudeckoit Tepamuu npu bI1 BeICTymaeT BEICOKOYAC-
TOTHasg cTuMyIsaus. OCHOBHBIMH MUIICHSMHU CIIyKaT BEHTPAJbHBIC TaJaMU-
YeCcKHe spa, OJICAHBIN map 1, B 0COOCHHOCTH, cyOTanaMmudeckoe sapo [28].

Taxkum ob6paszoMm, 3tmosorusi 6one3nu IlapkuHCOHA MO CHUX TIOP HEH3-
BECTHA, HO K Pa3BUTHIO 3TOH MMAaTOJIOTHH, BEPOSITHO, IIPUBOIUT B3aUMO/ICHCTBIE
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MEXIy TeHETHUECKON MPEpacIIoyIOKEHHOCTHIO U (pakTOpaMu BHELIHEH Cpezbl.
Her s>¢dextuBHort Heliponporekiuu bII, uTo TpeOyeT HOBBIX 3HAHHIA IO ee

MaToOreHe3y U recHETUYCCKUM MCXaHU3MaM.
Hocmynuna 03.02.20

NMuwplhtuntth hhjuinmpjut qupqugdwt yupngkukqp
b nhuljh gnpdnutbkpp

£.9, Gupuubwnjuy

Nuwplhttuntth hhjuinnmpmnitp (M2) Jhunpntwljut yupnuht
hwdwluwupgh ppnthy wpngptuhy tbjpnpbqhubpuwnhy hhywinmipmnia
E: NZz-u qupquunid £ yyupnupohoubtph swpnitwjuljut puypuydwi b
dwhywt htwnbwupny, npnup wpnugpnid tu upputhnpuwnpnn nn-
$unlhlip wnwgtwhbpp ul ynipnid, huswbu twb Enpniwlwb Gyup-
nuyhtt hwdwljupgh wy] pwdhtubpnid: Fpuljwbnipjut YEpnidnipjut
wpnniupnid wupqybp G NZ2-h wnwowgdwb gnpénubph padpbpp,
npnip phpnud Bu NZ2-h qupqugdwi nhuljh tduglgdw nt wdbjugdwi:
NZ-h Ephninghwt phnlbu wthwjn k, puyg wqupqyk) k np qghubnhly bw-
hwnpudwnpusdnipjut b oppwlju vhowduyph gnpénuubtph uUholt
thnjuwqntgnipiniip hwughgunid E npuw quupqugdwiin:

Pathogenesis and Risk Factors for the Development
of Parkinson's Disease

K.V. Karapetyan

Parkinson's disease (PD) is a chronic progressive neurodegenerative
disease of the central nervous system. PD develops as a result of the progressive
destruction and death of neurons that produce the dopamine neurotransmitter,
primarily in the substantia nigra, as well as in other parts of the central nervous
system. The analysis of literature revealed the groups of factors which lead to
reducing and increasing the risk of developing PD. The etiology of PD is
unknown, but it has been found that the interaction between the genetic
predisposition and environmental factors leads to its development.
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Fuwhuyp punkp. wpnwhwihy, hnuyhunwjwihtt snwd, unwdphjulyny,
ikpuhbjw, wulipnuntwu

dtpohtt nuphubph pupwugpnid pdojuljut vhowdwnnipjniutitpny
yuydwtwynpyws Jupuljukpp ginpuy utghplitp Bu hiyybu qupgu-
gnn, wjuyku b qupqugus Epypubtipnud: Cun U28-h wdjujubph wp-
Juwphnid 100 wughblnhg 7-p qupqugus b 15-p quipqugnng kplypik-
poud pdojujut oqunipinit b vywuwplnd vnnwbwnt phpwgpnid
Abnp Eu pipnud pdojuljutt Uhgwdwnnipjudp wuydwbwynpjuwsd Jupuy-
ubip: Zwjwunwth Zwbpuybnnipniund 2016 pyulwihi 2015 pyw-
Juth hwdbkdwwn pdojuljutt ogunipinit b uvyywuwpynid hpwljwbhwgung
Juquulkpynpnibbtph (wpunthbn AY) Ynqihg wpdwbwugpdus b
hwnnppdws tkphhwinwungujhtt Jupwlubph niwptph phyt wak) &
35%-n4: 2016-2017 pywlwuubkph ptpwugpnid FU-ukpmd hpujubwgyty
i dpnnunhwnwplynidutp, npnug pupwugpnid spowlju vhowJuyph dwb-
pkwpwtwlwt jwpnpunnnp hblnwgnunmipnittbph wpyniupnid Wupg-
b1 E np todws uquulbpuynipnibubpmd weljw Bu ikphhyubnun-
gujhtt pppwtwnynn dwupkubkp, npnup nfjuy Juquulbpuynipmniund
Epjupunl tnyt whinnwhwhs Wyniph jhpundwt dudwbwl jupnn o
dtnp phpkp Juynmitnipinit: Ujuop wnwyl] hwdwju oquugnpéynn
dujipbuwyhtt whpnmwhwihsutpp hhywinuingubpnud  $Eunjutpp b
snppopuhtt. wunuhnidwhtt dhwgnipjnibiubptt Gu: UGUL-h opowlju
dvhowjuyph wuwonmwwinipjut gnpdwljunipiniup (EPA) wjuon qpui-
gl k uh putth whinnwhwihs, npnup wpymitwytn tu C difficile-h nhd,
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npwip hhdtwlwiunid yupnitwlnd kb twnphnidh hhwnpinphy, puyg
Uh pwth wy whinwhwuhsttp tnybwybu gputgyty By, npnup wpnne-
twybwn Eu wyu dwupkh tjundwdp (opusth yhpopuhn, wpswpe, mkn-
puwgbwnpbphitunhwdht): EPA Juypp twb pyupynud L wy) gpuiigqus
dhongutip, npnip wpynibwgbwn ku inpnyhpniutibph nbd [4]:
znuyhwnwjugnudp dvh ukiyulnud, npntn twpnpy hhuun wp-
nkt qunmpuytugusd Jud Jupuldws b tnk) MRSA, VRE, C. difficile,
puquunbknuljuynit Acinetobacter spp. Ywl Pseudomonas dwmuptutpny,
wpnpkt hull wywgnigyué nhuljh gnpént k unybt wwpngkung hwonpy
hhquunh qupnipuwjuugdwt jud Jupuldwbt hwdwn [3]:
Zupnighsubph Jumbnipjut Epunypp ny vhuytt hwljwphnunhy-
ubkph, wy bwb whpnwhwuhs niptph tundwdp pauguuwpwp | wn-
punununid Juthiwpgbihs Uhongupnidubph wpnynibwdbnnipjut Jpu
b byuwuwnnd £ tkphhywtinuiungujhtt yupulh hwdwdwpuljughtt wpn-
ghuh hunbtuuhy qupquguuip [5]: Upwnwhwihy tnipbph tjundwdp
Juynit prnwudubph dwynpnidp jupnn £ yuydwbwynpguws huk) Yhu-
uwphtvhuljub b gitbnhl dkjpwmthquubpny: LEpjuynidu ujupugpdus
i whinnwhwuhsttph tjundwdp juynitinmpjut qupqugdwt nhuypbkp
gpuunpuljui b gpuipuguuwlut Uhipnopquthquutnh juytt uyklun-
ph uUnw, ophtwl]® snppnppuyhtt wdnthnidughtt dhugnipmnibubph
ujuundwdp S aureus-h U Jnugniuqu-puguuwjut unwdphjulnykph
Ywd P aeruginosa-h YJuwyniunipjniup pinphtpuhnhtth, $nipwghihup,
2UU-ukph b pinp wwpnitwlnn npny dhwgnipnitubph tundwudp:
dpohtt mwphubphtt wiwnhynptt pttwplyynud k whnwhwhsubph b
hwjwphnnhljubph tjundwdp hwdwlgus Juniunipjut qupqug-
dwl htwpwynpnipjniup [3]: FEplu hwdwlgwsd Juyniinipjut wpw-
owgniup Juphkjh E pugunptk] hwjuphnnhlh b wjpnwhwihs tyniph
wqnbgnipjull idwinipyudp dhpnpught pohgtph phpuubtph Ypu:
Npybu hhdtwuwt dbjuwthqudutp, npnup hwugkgunid &t hwljwphn-
wnhlubph b wwnwhwthsubph tjundwdp hwdwlgws Juyniunipjut
qupqugdui, puinpnmiudws Eu multidrug-tddpnipu hwdwljupgh wljunh-
Jugnudp b pwlunbphw) peoh wpwnwpht junniguspubph thnthnpunt-
pintup, npp hwtghgunud L puthwighjhnipjut tquqtgdwi [8]: Zhywt-
nuiungh dhipndinpuygh hwjuwdwiuptwhtt dhengutph tjuwndwdp qqui-
miinipyut/juniinipjut Jkpuwhulnnnipyub (guwhwndwi) juqdw-
Ytpwnudp whwp b punhwinip dwiipbtwpwbulut dpnwnhnwpldu
wlpwdwt dwup (hth, nptt hpujubwgynid £ qupulh huljnnnipjut
hwdwlwupgh opowtwljutpnid, husywbu twb Juquh hwdwdwupulw-
pwtwlut Jhpwhuljnnnipjut punlugnighs dwup [6, 7]: Upuwnnwhwihs
yniptph tjundwdp jumibnipjut donwunhnwplnudp  qquynitne-
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plut/juniunipjut qgubwhwwndwt nhtwdhl hwdwlwpg £ hhdtwlw-
unud ubkphhwinuiungujhtt whinwsht b wuydwbiwjuwi-wjnwshu
Uhipnopquuhqutiph hwdwp, npnup wbowwnybk] ki hhquunubphg
Jtpgyuwsd tunipubiphg, husybu twb wpwnwpht vhpwduyph hwdwdwpw-
Jupwbwlut tpwtwlnipinit niukgnn opjkljwnubtphg, hull wthpwdty-
nnipjul nphypnid bwlb pdojujut whdtuwljuquhg [5]: Pusybu @R2-h
hwpnighsutph hwjudwuptuwyhtt dhongutph tjuundwdp qquyniunipe-
jut/juyniunipyutt Upnnunhunwplnudp, wpnwhwuhsubph tjundudp
Juyniunipyut Upnnunhunwplnudp bu ywhwp k niubuw wnbknuyjht punype
(hhquunwing) b wnwpwswlwt dwlwppul: Upuonwhwihs wniph
tjuundwdp juniunipjut dpnwunhwnwupynidp upnn £ juquulbpuyyty
npybu hwdwdwpwlwpwiwlwt JEpwhulnnnipjut hpujubtwugdut
wuwpuwnhp nwpp, b gpu wpynibpubpp whwunp £ ogrnuugnpéytu hw-
dwdwpuljupwtuljut whnnpnodwt dudwbtwl [3]:

Ujughuny, dtp Ynnuhg ppuljubugusd spugph tyunwla Ep
niunidbwuhpl] fY-ubpnud opowbiunynn dwtpkutpp b nputg qquynt-
unipniup njuy juquulbpynmipniunid jhpunynn whwnwhwhy byne-
ptph tjuwndwdp:

‘Unipn b Ukpnnubkpp

2018-2019pp. pupwgpnid hbwnwgnuunipniubpp juwnwpybl o
Eplwlh punuph 6 LY-ukpmd «Upwplhp» pdoljuljub hwdwihp bpk-
huwttph b ginwhwuttph wpnpenipjut htunhwniwn, «Updkuthw» /Y,
GNRZ «Lpugh» phy 1 hhyuwunwiungwjhtt hwdwihp, GNRZ «Unipugui»
hhjwunwunguwyhtt hwdwihp, «Lnpp» hudklghnt Yhuhjulwt hhywb-
nuung, Ujpjuspuputinipjuit wmqqujhtt Jhunpn: £Y-ukph opowlw
dhowquyph dwlkptubphg «hquunnipmnitutph Jipwhujdwi b jub-
huupgbjdwt wqquyhtt YEunpni»-h  «FEdEpkuu jwpnpunnp Yhuwn-
pnvp ((2LY) Jbpgplg k533 (dugnil b wju) juquuljbpuynipiniuuk-
pnid oquuuugnpdynn wpinwhwhy Wnipbph jpnwiynipbph b wohw-
wnwbpwjhtt musnyputph tudnwpubp: Ldnipwnnudp juwnwpdl) £ £U-
utph Jhpujbinpuiugdut pwdhuubnhg, yhpwhwnwpwtutphg b gh-
puuwywpwbibphg: ZEknwgnundt) E AY-ukpnud opowlju thowuyph
dwjkptutbph (Jugnijubphg GLY-md whowwnygws, hsytu twb £Y-
ubpnud ubpphtt jwpnpuwnp hulnnnipnit hpwwbwgubint  phpwg-
pnid wpwwnyws dwuiptwyht Ynyynnipwkph qquyniunipniup AY-mud
oquugnpdynn b LY —-nmid wwwnpuwungws unyt wpnwhwhy bynt-
phph  msnyputph Wjuwwndwdp  wphubupn  (0.056%), unipbwihnu
(0.25%, 0.5%), duybk] wpunjnin (0.06%), htpuwtthnu (0.5%), wuhnghd
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T}-1 (0.5%), nhudwpu pinp (0.03%), wpdwnkq pinp (0.03%), wuwnpunkq
1wp (3%), unkpwuhnu (2%): Cunhwinip wpdwdp hbnwgnudb £ 62
dwtpkwjhtt Ynyunnipus:

Zhnmwgnuumipinibibpp juunwpdl] b punhunwhtt phuwn-op-
jEyunttph dbpnnny: Fuwnhunuwhtt phun-opkjnubpp punuplyt; Eu
whpwwnyws dwtpkwghtt Yniywnnipuh juwpnynyg (2 djpg dwupk 1 dj-
nud): Upnnwhwihy Wniptph wqnptgnipmniup vwhdwidby E 5-30 pnyk
wwhwdwd (kpuynqhghw) hwdwywunwupiwt Yipnhhpjujitph hpw-
hwuqutph [2]: dbpotwlubt thnynmd  wjpuinwhwths Wyniph hwinby
dwuptubph qquniunipjut npujuljut quwhwwnnidt hpujuwbwgyty
E hjubn] duwybupunniught wpquiuymd dwiptubph wéh wnljuygn-
pintuhg Jud pugulwynipiniihg, wpqubwlh wnunpnipjut hwdw-
wuwnwupuwie

Uunwugus nyjuubph Jhdwujugpuju yipnidnipjniit hpuljw-
twgyl) £ Unjninktnh dbpnnny: Yhpwnyt) ki Excel b Epilnfo hwdw-
Jupgyuhl Spugpbpp:

Upmynitpubipp b pubwpynudp

Utp hbnmwgnunnipjniiubpnud pungpus 6 £9-ubkpnud opowtiun-
nn opgwyw hgwjuyph opykljintiphg (pridwoiwinnnkph wpnwhw-
gniunn b dknplp, dnpuljh ppuwlutp, hhywungh dnwn quuynn wmwppbkp
dwlbpbutbp) whpwndus 62 dwupkubph hbEknwqu wnwuppipuldwt
wpymipnid  wpdwiwgpybghtt  htwnlywy  dwbpkiubph  nkuwlibkpp’
S.aureus (16,2%), S.spp.(29,0%), S.epidermidis (27,4%), E.coli (11,30 %),
Klebsiella (1,6%), P.aeruginosa (4,8%), USIUU (9,7%) (uy. 1):

Pseudomonas Klebsiella

ushu 4.8%
9.7%

1.6% Staphylococcus
aureus
16.2%

T

E.coli
11.3%

Staphylococcus
spp.
29.0%

Staphylococcus.e
dermidis
27.4%

Ul. 1. AY-ukph opowju vhowuyph opjkljnttinhg wagwwnydws dwupkubph
dwubwpwdhup
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Ujuyhuny, ptiswybu wwpq E quontnd uup 1-nud tbpluyugdus
njjuitiphg, 62 wpwwndws uuniputphg 27-p uwmthnwpuljut gnigw-
Uho-Uwbptubp & (9,3%), wyy pynid nuljkqny unwdhjulnl, Ju-
nwpwpujuwsh gnughly, USWU, Yikpupbjju b wnhpughtt gniyhl,
ponyjunpbih otnnudp Juqunid k 10% [1]: Uujuyt dkp Ynndhg npnonid
Jujugytg winmwhwihy yniptph tjundwdp npnok] btwb Ynwgniju-
qu-puguuwljub unwdhjmlnlbnh (S.epidermidis 1 S.spp.) qquniunt-
piniup, npnbp, stwjwsd vwihnwpwlwt tnpdh wwhweht, sk hw-
dupynud vwihnwpudwipbwpwbwlut hbnwgnunipjut gniguiihy-
dwtpk, puyg hwpyh wntkny nputg hwpwdnit nipp hnuyhwnwwght
Jupulh tphninghuymu’ dkp Ynnuhg npnoykg twl nputg qquyniin-
pintup whinwhwuhsubph tjundwdp:

Upnnwhwthsubph tjundwdp hbnwgnundus dwuptubph qqu-
miunipiniup hwdwlupgus wdthnthbnt tyunwlng nppuip nuuw-
Jupgytght pun wqynny yniph’ pnpyupntiwlnnibp (wpkubwwn, dw-
Jbk] wpunpniwn, nhdwpu pinp, wjdwungtq pinp) b QUUTwwpnibwlnnubp
(unipbwtthnu, htipuwtthnu, whnghd -1, wunpuntq (uyp, unbkpu-
uhnu): Unwugqwsd wpnniupubpt thu. 2QUUwwpnibwlnnutph tuwn-
dwdp Juynih dwiptibph dwubupwdhip Yuqul) & 19 ghwp 30,6%,
pinpyupntbwlnnutph nphwypnid Juyniunipjnit wpdwwgpyby L piigw-
Uklp 2 nhypmu’ 3,2%, wjuhlipt' pinpuyupnibwlnn whnwhwihsibph
tjuundwdp hbnnugnundws dwuptubpp gpulinply) Eu 9,5 wiqud wygbih
qquyniunipnil, put QU Uwwpnibwlnnubph nhypnid (p<0,001): ‘Lodwsd
wpinwhwhsubph tquundwdp hbnwgnunuws dwuptubph juynitne-
pintult wpnuwhwjnyws £ unnpl tbpuyugqus uly. 2-nud:

100,00% -
80,00% ]
60,00% -

40,00% -

30,60%

M pinp ywpnituwynnuGp
B 2UU ywpnibwynnuin
20,00% -

0,00%

qgauwynil
UwlipEutp Yuynily
dwlpEutp

Y. 2. Unpwundws dwupkubph juyniunipniup £Y-md oqgunuugnpéynn
winwhwuhsubph tjundwdp
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Zudbdwwntiny AY-ubpnud b GLY-mud qunpuunyws whinwhw-
uhsutinh nusnyputph tjundwdp hbnwgnujws dwupkutph qquynt-
nipyul wfjupubpp 11,2%-h nhypmd wpdwiwgpdl) b withwdwuu-
wnwufuwtinipinii:

Ujuyhuny, wdthnthtnd uvnugqus wpyniupubtpp, whwnp E woly
htnwgnunjws dwtptubph wpnwhwynws hwjuwunh juyniunipmniup
QU Uwwpnitwlnn whinwhwuhsttph tfundwdp, husp ywwhwbenid k
wnwyk] fpunnwywhwiy hulnnmpmit FY-ubkpnid juyniunipjut Jun
hujnttwpbpdwt b hwdwywwnwupjpwt gnpswnnypubph hpujubtug-
dwtt wpnudny: Adojuljut ogunipini b vywuwpynid hpwljwbwgung
Juquuybkpynipniuttpnid hpwunynn whpnnwhwihs vhengubph uljuwn-
dudp dwtpkubph qqunitnipjutt npnonudp  whwp L guntw wwup-

wnwnhp pununphs:
LChanniinjwé F29.01.20

YyBCTBUTEJBHOCTh 0aKTepPHii, IUPKYJIMPYIOIINX B OPraHU3anusiX,
OCYILEeCTBJISIOIIUX MeANIMHCKYI0 IOMOIIb M 00C/Ty:KMBaHUe,
K J1e3MH(pUUHPYIOIHUM CcpeacTBaM

P.A. AGoBsiH, }O.T. Anekcansin, I'.I'. Menuk-AHapeacsiy,
A.B. Mapkapsu, T.C. XauaTpsu, JI.M. ABetucsin, A.B. Bansin

VYcraHOBIEHA BBICOKAs YCTOWYMBOCTh TECTHPYEMBIX IITAMMOB OakTepuit
K Ae3MHQUIMPYIOLIIMM CPEICTBaM, COJIEPKAIIUM YETBEPTHYHBIE aMMOHHEBEIC
coequHeHus. JJaHHOe 06CTOsATENECTBO OOOCHOBBIBAET TPeOOBaHHUE K YCHUIICHHUIO
KOHTPOJISI HAaJ BBIABICHHEM YCTOMYMBHIX K JIE3MH(UIMPYIONIMM CpPEICTBaM
TOCIUTANBHBIX TaMMOB. OTpesiesieHle YyBCTBUTEIBHOCTH OAKTEpHii K J1e31H-
(GUIMPYIOIIMM CpPEACTBaM, MPHUMEHSIEMbIM B MEAMLIUHCKHX OpraHU3alHiX,
JOJI’KHO CTaThb 00s3aTeIbHBIM KOMIIOHEHTOM B CHCTEME MepOHpI/IHTI/II‘/‘I 10 KOHT-
poutto 3a HHQEKIUSIMH, 00YCIIOBICHHBIMHA MEAUIIMHCKIMI MAaHHITYJISIIUSMU.

The Sensitivity of Bacteria Circulating in Health Care Facilities
to Disinfectants

R.A. Abovyan, Yu.T. Aleksanyan, G.G. Melik-Andreasyan,
A.V. Margaryan, T.S. Khachatryan, L.M. Avetisyan, A.V. Vanyan

The tested bacterial strains showed high resistance to disinfectants
containing quaternary ammonium compounds. This fact requires enhanced
control to quickly identify hospital strains, which are resistant to desinfectants.
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The identification of the sensitivity of bacteria to desinfectants used in health
care facilities should be mandatory component.
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AHTHMHKpOﬁHaﬂ AKTUBHOCTDHb KOMIIO3MIIMK HA OCHOBEC
aMMOHHEBOH COJIH U XJIOPreKCuJanHa
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Kurouesvie crnosa: ne3nHGUIIPYIONTHE CPECTBA, OAKTEPHUINIHAS aKTHBHOCTD,
MTOBEPXHOCTHO-aKTUBHBIE BEIECTBA, YETBEPTUYHBIE aM-
MOHUEBLIE COJIM, TPaMIIOJOKUTEIBHBIE U TPaMOTpHUIIa-
TeJIbHBIC MUKPOOPTaHU3MBI

B nHacrosimiee Bpemsi 3amuTa OOBEKTOB BHEIIHEH CpeIsl OT pacipo-
CTpaHCHMsI TTATOI'CHHBIX U YCJIOBHOIMATOTEHHBIX MHUKPOOPTaHU3MOB OCYIIECTB-
JIICTCSI KOMIUIEKCOM METOJIOB U CPEACTB, B YAaCTHOCTH 3(PPEKTUBHBIMU aHTHU-
MHKPOOHBIMH XUMHUYCCKAMH COeTHHCHUSIME.CIIeIyeT OTMETHTD, YTO OJHUM H3
CYIIIECTBEHHBIX IMyTeW CHIKEHUS OMACHOCTH ICWCTBUS XMMHUYECKOTO METOja
SIBIIICTCS. COBEPIIICHCTBO HCIIOJIb3YEMBIX OAKTEPHUIIMIIOB 32 CYET MPUMEHEHUS
0osiee M30UpATENbHBIX U APPEKTUBHBIX COCAMHEHUH, OTHOCSAIIMXCS K Pa3jind-
HBIM KJaccaM XHMHYECKHUX coenuHeHWi.YepenoBanne OaKTEPUITHIHBIX
CPEICTB IO3BOJIUT W30€XaTh TMOSBIECHUS PE3UCTEHTHHIX (OPM MHUKpOOpra-
HU3MOB M HEXEJIATeIbHOI'O HAKOILUICHHS MPErapaToB B OKpYXkKaroliel cpeie
[1,7,10].

HecMoTpst Ha OOIIMPHBIN aCCOPTHMEHT E3MHPHUITUPYIOMIUX CPEIACTB, BCE
eIle MMEeTCsl MOTPEeOHOCTh B COBEPIICHCTBOBAHMM M CO3JMaHWU HOBBIX IIpe-
MapaToB C OTHOCHUTEIBHO HHU3KOH OCTPOH TOKCHYHOCTBIO, BBICOKOH 3ddek-
TUBHOCTBIO M HM30UPATEIbHOCTHIO JCHCTBHUS Ha OMpEACICHHBIC BUIBI MUKPO-
OpraHu3MOB, O00JIAMAIONTNX OCTATOYHOW CTAOMIIBHOCTBIO TIPH XpaHEHHUU H
0€30IacHOCTHIO JJIS YeJIOBeKa U OKpy katomieit cpenbi[8,9].

B mocnennee Bpemsi 0onbllioe BHUMaHUE YIACHsSeTCS pa3paboTKe
M3YYCHUIO aHTUMUKPOOHBIX KOMIIO3UIIMH, NPEJCTABIAIONIMX HHTEPEC B
KadecTBe OaKTepUITUAHBIX W A(P(EKTHBHBIX AC3WH(DHUIMPYIONMX CPeAcTB[S].
YcuneHne aHTUMHKPOOHOTO [eiicTBHsS HaOmMIO#aeTcs MpU OJHOBPEMEHHOM
WCTIONB30BAaHUM COCIMHEHUM C pa3IMyHbIM MEXaHU3MOM JICUCTBUS, YTO
SIBJIICTCS. PE3YJIbTATOM HE TOJIKO QJJUTHBHOIO, HO M, BEPOSATHO, CHHEP-
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rerudeckoro 3¢dekra. [IpuMeHenne MoAOOHBIX cMeceld SKOHOMUYECKH BHI-
TOAHO, NMPUBOANUT K YMCHBLICHHUIO 3arps3HEHMS OKpY’Kalolleld cpelbl aKTHB-
HBIMHU BEILECTBAMHU M MPEAYIPEKIACT TMOSBICHUE PE3UCTEHTHBIX MO
Oakrepuii. KOMITIOHEHTBI MOTYT OKa3bIBaTh OJMHAKOBOE BIHMSIHHE HAa MHUKDO-
OpraHu3Mbl M OJHOBPEMEHHO II0 XMMHUYECKOM IpPHUPOAEC U IO MEXaHHU3MY
JEeWCTBHSI OTJINYATHCS APYT OT npyra.KoanmyecTBeHHOE M KaueCTBEHHOE OOHOB-
JICHHE B CUCTEME XMMHUYECKOTO CIoco0a 00paboTKH, CO3JaHUe COSAMHEHUM C
3aJJaHHBIMH CBOWCTBAMHU M JIOCTH)KEHHE MAaKCUMaJbHO BBICOKOH 3(ddekTus-
HOCTH TIPY BO3MOXKHO MEHBIIUX 3aTpaTax MPOAOJDKAIOT OCTaBAaThCA OJHOW W3
BaXHEHIIUX 3324 COBPEMEHHOM XMMHHU U Ae3uH(exTonorur. OnTumaibHbIH
BapHUaHT peaju3aliy 3TOr0 BXKHOTO HAMpPaBICHUS MOXKET OBITh JOCTUTHYT MPH
co3aHuu APPEKTUBHBIX KOMITO3MIIMOHHBIX cHCTeM. MHoTue m00aBKU mpen-
CTaBJIIIOT COOOI COeAMHEHMS CIOXKHOTO XMMHUYECKOTO CTPOCHHUS, COJCpIKALINE
pasnnuHble (YHKUMOHANbHBIE TPYIIBl M, COOTBETCTBEHHO, HPOSBISIOIINE
Pa3INYHyI0 aHTUMUKPOOHYIO aKTUBHOCTb.

[Ipu w3yvyeHur aHTHOAKTEPUANBEHOTO JISHCTBUS Ccpelu OOJBIIOTO YMCIia
XMMUYECKUX BEILIECTB, UMEIOIIUX NPAKTUYECKOE 3HAYECHUE, MOXKHO BBIICIUTH
WOHHBIE MTOBEPXHOCTHO-aKkTHBHBIE BemlecTBa (IIAB), Mexanusm neicTBUs KO-
TOPBIX, B OCHOBHOM, CBOAUTCS K HEOOpAaTUMOMY M3MEHEHHIO KIETOYHOH MeMO-
panbl. Heobxomumo otmeruth, uto KatuoHHBIe IIAB, B wacTHOCTHM HeTBep-
TuuHble aMMOHHEBble coeaunHeHus (HAC), cienyer cunTaTth NEPCIEKTUBHBIMU
B IIaHE BO3MOXKHOT'O HCIOJIBb30BAaHHUS MX BOIHBIX PacTBOPOB st OOpPBOBI C
IPaMIIOJIOKUTEIBHBIMU M TPaMOTPULATEIBHBIMA MUKPOOPTaHU3MaMH.

YcTaHOBIEHHE CTIOCOOHOCTH MOBEPXHOCTHO-aKTHUBHBIX YAC monaBiaTh
(bakTOpHI NATOr€HHOCTU OAKTEPUH MOBHIAET BO3MOKHOCTh MX IIPAKTUIECKOTO
UCIIOJIB30BaHMsl B OOpb0E€ € PE3UCTEHTHHIMHM MATOTCHHBIMH M YCJIOBHOIATO-
TCHHBIMHU BO30YIUTEISIMU HHEKIHH.

Ucxons n3 ykazaHHBIX NPEANOCHUIOK, HAMH paHee ObUIH CHHTE3HPOBAHBI
U UCCIIEAOBaHbI IOBEPXHOCTHO-akTuBHBIE YAC, comeprkamue GyHKIHOHAIBHO
3aMEILECHHbIC HENpeAebHbIC TPYNIbl, W IOJIY4YEHbl Ha HMX OCHOBE HOBBIC
Oaktepunuanele KoMmno3uuuu [2,4]. IlomyueHHBIE pe3yNbTaThl IMO3BOJISIOT
LIeJIeHANPaBIeHHO MPOAOJDKUTE MPOIECC CYIIECTBEHHOTO OOHOBJIEHHSA accop-
TUMEHTa OaKTEePUIMIHBIX CPEICTB M COBEPIICHCTBOBAHMS HWHTEIPUPOBAHHBIX
cucteM OOpBOBI C pacTpocTpaHeHNEM HH(EKITHIA.

UzyueHne KOMIOMIHO-XMMHUYECKUX CBOWCTB CHHTE3UPOBAHHOW HaMHU
ammonueBoii comn (UAC), conmepxaiieid B 00€CTICUHBAIOIIEM TTOBEPXHOCTHYIO
aKTHBHOCTh I'MIpOoGOOHOM paaMKaje XJIOPHENPEeNeNbHYI0 TPYIIy, IOKa3alo,
YTO yKa3aHHOE COCAMHEHME sBiseTcs Munemtoodpasyrommm IIAB, obnamaer
IIMPOKUAM CIIEKTPOM OaKTEpULMIHOTO ACHCTBHS, MPOABISAET (DYHTHIUAHYIO,
MPOTHCTOIUIHYIO, TYOSPKYJIOIUIHYIO, CIIOPOUUIHYIO aKTUBHOCTh K OTHOCUTCSI
K YMEPEHHO TOKCHYHBIM BEILECTBAaM, HE KyMYyJIHpYeT B OpraHu3Me, He o0ia-
JaeT MECTHO-pa3ApakaloliuM, KOXKHO-PE30POTUBHBIM U CEHCHOMIU3UPYOIIUM
neicteueM [1].



42 Menununackas Hayka Apmenun HAH PA 1. LX Nol 2020

C 1enpio MOTydYeHUsT HOBBIX OaKTEPHITMIHBIX CPEICTB HAMHU OBUTH pa3-
paboTaHbl KOMITO3UIIMM Ha OCHOBE CHHTe3upoBaHHBIX YAC C OIMPOKO TpH-
MEHAEMBIMU B MEIUIIMHCKON MpPAaKTHUKE MEPOKCHAOM BOAOPOJA U KaTaAMHUHOM
Ab, 4TO 0JJHO3HAYHO MPUBEJO K YCUICHUIO aHTUMHKPOOHOW aKTUBHOCTH [3,5].
[lomydenHble naHHBIE TTOATBEP)KIAIOT MEPCIIEKTHBHOCTh MPHUMEHEHUs OaxTe-
PUIMIHBIX KOMIO3UIMHA IS MPO(QUIAKTHKH U OOpPHOBI ¢ BO30YIUTENSIMHU WH-
(hexuui, BHI3BAHHBIMH PE3UCTCHTHBIMU (hOpMaMH OaKTEpUH.

O¢ddexTuBHOCTL MOBEPXHOCTHO-aKTUBHBIX YAC M MX KOMOMHAIUH C
Pa3IMYHBIMA OaKTEPUITUAAMH MIPOSBISETCS IPH KOMIUIEKCHOM BO3/ICHCTBUH Ha
MHUKPOOHYIO KIIETKY.

Kak wu3BectHO, xmoprekcuauH OurmtokoHat (XbB) oOmamaeT BBICOKMM
OaKTEPUIMIHBIM JICHCTBHEM B OTHOIICHUH TPAMIIONIOKHUTEIBHBIX U TPAMOTPH-
[ATeNFHBIX MHUKPOOPTAaHW3MOB M BO3MOXKHO €r0 NMPHMEHEHHE B COYETAaHUH C
cuHTezupoBaHHbiMU YAC.

C yd4eToM BBINICU3TIOKEHHBIX JAHHBIX HAMU MOJTY4Y€HAa KOMIIO3UIIUS B
cocrae Xb, YAC u ucciemoBaHa aHTUMUKPOOHAss aKTHBHOCTh HUX BOJHBIX
PacTBOPOB B Pa3IMYHBIX KOHIIEHTPAIUIX.

MaTtepuaJj u MeTObI

AHTHUMUKPOOHYIO aKTHBHOCTH ONpEAEISUIM METOIOoM 00e33apa’KUBaHus
0aTUCTOBBIX TECT-00BEKTOB pasMepoM 5x10MM, 0OOCEMEHEHHBIX B3BECHIO
MHKpPOOHOU KyJIbTYpHI, IPUTOTOBJICHHOW Ha CTEPUIILHOW BOIONIPOBOAHON BOJIE,
coneprxkaiei 2Mipa MUKPOOHBIX KiIeToK B 1 My, u3 pacdera 20MII CyclieH3UU
Ha 50 mTyk 6atucToB. B ombiTax MCHONB30BaM OaKTEpUU B BUAE CYCIICH3UH
CYTOYHBIX 3TAJOHHBIX KyJNbTyp KHUIIEYHOW Majouku (mrtamm 1257) u 3010-
tHCcTOTO cTadmiokokka (mram 906). KoHTaMHHHpPOBAaHHBIE TECT-OOBEKTHI,
MOJBEPrHYTHIE BO3ACHCTBHIO KOMIIO3UIMHY (M3 pacdeTa Ha Ka) bl TECT-00BEKT
0,5M11 pacTBOpa), MOCIe UCTEUCHUs OompeAelicHHOro Bpemenu (5, 10, 15, 20, 25
u 30 MHUHYT) OTMBIBaJIM B pacTtBope HeiTpammuszaropa (0,5% pacTtBop rwumo-
cyneura Harpus ans ximopamuHa u 0,1% pactBop cymbdoHONIA ANS KOM-
MO3ULMIT), CTEPUIIBHOM BOAOIPOBOAHON BOJIE M TOMEIIATIH B IPOOUPKH € MsICO-
NenToHHbIM OynboHOM.IIoCeBBI ¢ KymnbTypamu OakTepwii BBIpAlIMBalId B
tepmocTare mpu Temreparype 37°C B teuenue 7 cyrok. O Hanmuum pocrta
CYyOWIM IO NOMYTHEHHIO OyiboHa.OKOHYATENbHBIE PE3YyJbTAaThl YUUTHIBAIH
1ocJIe BhICEBA HA TBEPAbIC MUTATEILHBIE CPEllbl U MUKPOCKOIIMPOBAHHS Ma3KOB,
MPUTOTOBJIEHHBIX C MPOPOCIIUX KOJIOHUH [6].

Pe3yabTaThl U 00CyKIeHNE
Cornacao mpoBeneHHBIM wnccienoBannsam, 0,025% (0,005% mo A/IB)

pactBop Xb mposiBisieT GakTepUIMIHOE NEHCTBHE B OTHOIICHUU 30JIO0THCTOTO
cradunokokka (mr.906) u xKumevHoi nanouku (t.1257) npu sxcno3uuusax 15
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u 25 MuHYT cooTBeTcTBeHHO, a 0,0125 (0,0025% mo AJ/IB) BBI3BIBaeT THOENH
30JIOTUCTOTO CTA(IIIOKOKKA MPU SKCIIO3UIMH 25 MUHYT, HE ICHCTBYSI IPU 3TOM
Ha KHUIIICYHYIO Naiouky B TeueHue 30 munyt.MccnenoBanus cO31aHHOIO HAMU
aHTI/IMI/IKp06HOFO Cp€ACTBa IMOKa3ajinu, 4YTO KOMIIO3UIUA NP COKPAIICHHUU B €0
cocraBe akTHBHO neiicTByromux koHreHTpamnii YAC m Xb B 4 u 8§ pas
COOTBETCTBEHHO d(h(heKTHBHEE KOMIIOHEHTOB.

Tabauya
baxmepuyuonas axmusnocme komnosuyuil Ha ocnoge YAC u Xb
Konrenrpanus mo koMmmnonentam, % Bpewms rudenu MUKPOOPTaHU3MOB, MHH
30JIOTUCTBIN KHUIIeYHAs
YAC Xb CTa(QHIIOKOKK MayovKa
(mr. 906) (. 1257)
0,05 0,05 5 5
0,025 0,025 5 5
0,0125 0,0125 5 15
0,00625 0,00625 5 25
0,003 0,003 15 30
0, 025 0,005 5 5
0,0125 0,0025 5 15
0,0062 0,0012 5 25
0,0031 0,0006 15 30

JlaHHbIe, MPUBEACHHBIC B Ta0JIHIIE, CBUICTEILCTBYIOT, YTO MIPH KOHIICHT-
paruu 0,0031% mo YAC u 0,0006% mo Xb KOMIO3UIMS BHI3BIBAET THOETH
30JI0THCTOTO CTa(PIIIOKOKKA W KHUIICYHOW Majoduky B TedeHue 15 m 30 MuHYT
cooTBeTCTBEHHO, Toraa kak YAC u Xb B 3TUX KOHLUEHTpaLUsIX HE OKa3bIBAIOT
OaKTepUIIMIHOTO JCWCTBUS HA yKa3aHHbIE MHKPOOPraHu3Mbl B TeueHue 30
MUHYT. B pe3ynbrare u3yueHHss aHTUMHKPOOHON aKTHMBHOCTH YCTAHOBIJICHO,
gro kommo3zunus B coctaBe YAC (0,0125%) u Xb(0,0025%) oGecneumBaeT
ru0enb 30JI0THCTOTO cTadmIokokka (mT.906) u kumedHo# nanodku (1r.1257)
B Te4eHHUE 5 U 15 MUHYT COOTBETCTBEHHO.

Crnenyer OTMETUTH OOJNBIIYIO CTETIECHh YCTONYMBOCTA B OTHOIICHHUH
KHUIIEYHON TMajJoYKd B CPAaBHEHWH C 30JIOTHCTHIM CTa(WUIOKOKKOM, HYTO
COTJIaCyeTCs C paHee IONyYeHHBIMH IaHHBIMU.MccremoBaHHas KOMIIO3HIIUS
XapaKTEePHU3yeTCs BHICOKOHM CTENECHBI0 aHTUMHKPOOHOH aKTUBHOCTH,a TOJI00D
CHUHEPI'HCTOB MO3BOJIUJI 3HAYUTEIBHO CHU3UTh KOHIICHTPAIIMH KOMIIOHCHTOB C
OTHOBPEMEHHBIM TIOBBITIIEHNEM 0aKTEPHIIMTHOTO AEHCTBUS.

Hocmynuna 02.07.19
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Udntuhnidughtt wph b pyinphbpuhnhuh hwdwjpwnunipnh
huljudwtptwihtt wijnhynipjniup

U 4. Pupuiwiyui, &0k fupuyub, 8nt. . Ujkpumiyui

dniuljghntim] wmbnuljudws dwltplbnipuyhtt wjnhy snppnp-
nuyhtt wudnuhnudwjhtt dhugnipnitubpp (QUU), juhidws phdhwlwt
Junnigywéphg, odnjws i hwjudwiupbuyhtt wjnhynipjudp gpud-
npuljui b gpuupuguuuljut Uhijpnopquthquubnh tjuwndwudp: 2UU-
Ukph mupplp dwipbwugub nipkph htn hwdwnbn oqguugnpsuwi
dudwtul] tjuunynud £ hwjudwiptujhtt mqptgnipjut nidinugnid:
Uwtpbtwuyuwt dhgngubph hwdwlgnudp juwywhngh wqpbgnipiut
punpnnuljwunipnit dwuptubkph npnowljh mbuwfjubph tjundwdp b
eyl Junw juntuwtht] dwbupkubph juymb dbkph wpwewgnidhg: Ukp
Ynnuhg twpjhtimd uhupbqus QUU-utkph b pinphtpuhnhtt phqpnt-
ynttwwnh hhdwt Jpu unbndt] £ hwmdwhwuntunipy b ntuntdbwuhpybyp
npu wnwppbp Ynughinpughwubph opwjhtt nwdnyputph hwjudwb-
pkwyhtt wwnhynipiniip nuljkgnyt vnwbhjwlnlh (prnwud 906) b wnh-
puwjhtt gniyhlh (pnwd 1257) klnwntwght snwdukph tundwdp:

Uunwugus wpnniupubpp Jyuynid G, np hbnwgnunjuws hwdw-
huwnunipnt nith wpunwhwynyws hwjuwdwipbuhtt wqptgnipmni
niuntdttmuhpyws dwuptubph tjuundwdp: Fununphsubph plwnpne-
pmilp poyy E viwghu wywhndb) dwiptuugwi wqpbgnipeniiap” dhu-
dudwtwl heokgubiny pwnunphsubph wlwnhy gqnpénn Ynugktnpw-
ghwlbpp:

Antimicrobic Activity of the Composition on the Base of Ammonium
Salt and Chlorhexidyne

A.V.Babakhanyan, Zh.R.Babayan, Yu.T.Aleksanyan

Functionally substituted surface-active quaternary ammonium com-
pounds (QAC), depending on chemical structure, possess antimicrobic proper-
ties in respect to grampositive and gramnegative microorganisms.The streng-
thening of antimicrobic action is observed while using QAC in combination
with various bactericides.The alternation of bactericidic means will provide the
electorality of action for definite types of microorganisms and will allow to
avoid the appearance of resistant forms of microorganisms. On the base of early
synthesized QAC and chlorhexidyne bygluconate the composition is obtained
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and antimicrobic activity of aqueous solutions in various concentrations in
respect to standard strains of Staphylococcus aureus (s5t.906) and Escherichia
coli (st.1257) has been studied.

The obtained results testify that the studied composition displays the

expressive antimicrobic activity in respect to studied microorganisms.The
choice of the components allowed to provide bactericidic action with simul-
taneous reducing of active operating concentrations of the components.
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YIK 612.1

Ouenka nokasaresei nepudepudecKko KPoBU U
HUTOreHeTHYCCKUX MOKAa3aTesieil PU MCIO0JIb30BAHUMN
COeIUHEHU MeIb-OPraHuYeCKUX KOMILJIEKCOB
1ocJIe 0K0ra

AT. KapaneTﬂHI, A.M. I[a.ﬂnalcﬂnl, KI. HeTpocsml,
H.K. ApyTIOHﬂHI, M. HOquSIZ, K. Caurunn’

"Hayuonansnwiii oxcozo6viii yenmp
0054, Epesan, /lasudawen, n/s 25,
? Unemumym Xumuu KOHOEHCUPOBAHHBIX CPed
u mexrnonoautl 0nst suepeemuxu ICMATE (Iladys),
7 Vuusepcumem 2opooa Kamepuno (Mmanus)

Kniouesvie cnosa: 0xor, Meb-OpraHUUECKUEe KOMIUIEKCHI, TpoudepaTuBHas
AKTUBHOCTh, XPOMOCOMHBIC a0eppainuy, IUIOUIHOCTh
KJICTOK, KOJIMYECTBO 3pI/ITpOHI/ITOB, HeﬁKOHHTOB, ypOBeHB
reMorjoouHa

OOmmpHble TITyOOKHE O0XXOTHM BBI3BIBAIOT BO3HUKHOBEHHE KOMILIEKCA
CBOEOOpA3HBIX MATOJIOTMYECKUX (PYHKIMOHATIBHBIX M MOP(OIOTUYECKUX W3-
MEHEHHW BHYTPEHHHX OpPraHOB M cucTeM opraHu3ma. CoriiacHo MHOTOYHC-
JICHHBIM JUTEPaTYPHBIM [aHHBIM, CYIIECTBEHHBIM (DaKTOpOM B JaimbHEHIIEeM
pPa3BUTUHM TOBPEKACHUN TKaHEW MoOcCIe O0XKOroBOM TpaBMBI SBISIETCS 4peE3-
MEpHasA aKTUBalUd IMCPECKHUCHOTO OKHUCJICHHA JIUITUAOB KICTOYHBIX MeM6paH u
MOSIBJIGHNE M30BITOYHOTO KOJIMYECTBa CBOOOJHBIX PaIUKaloB KHCIOPOJa, Te-
HEPHUPYEMBIX aKTUBUPOBAHHBIMHU JIEHKOIIMTAMH, a TaKke OOpa3yroIIuXcs B
mpoiiecce TKaHeBoro mpoteonusza [8,9]. OxkoroBas TpaBMa BBI3BIBAET TaKkKeE
FHy6OKI/Ie U3MCHCHHA B TI'€MATOJIOTHYCCKUX II0Ka3aTeiIgax. HpI/I IMPOTCKaHUUN
KpOBH 4epe3 TKaHW B MEPHOJ 0’KOTa MPOMCXOAWT TETUIOBOE TMOBPEXKICHUE H
JNECTPYKIIHSI SPUTPOIIUTOB C BBIXOJOM CBOOOTHOTO TEMOTJIOOMHA B TUIa3My [S5—
7]. OxxoroBasi 00JE3Hb TaK)K€ BBI3BIBACT BBHIPAKEHHYIO JICHKOLMTAPHYIO peak-
U0, KOTOpas onnMcaHa MHOI'MMH HCCICOOBATCIIAMH B KIIMHUKE KW OKCICpU-
MeHTe [3,4].

Jisg 3axvBIeHUs] TKaHEW MPU 0XKOT€ HCIIONB3YIOTCS Mperaparbl, Ko-
TOpbIe 001aJaf0T MPOTHUBOBOCHIAINTEIBHBIMH, OOJEYTONSIONIMMU U PEereHepH-
pyrouMu cBoiictBamu [2]. B 31Ol 00nacTi 0coObIli HHTEpEC MPEACTABIISIOT
MeTaJJIOPTaHUYeCKHe KOMIUIEKCH, OCHOBAaHHBIE Ha Menu W oOjanmaromiie
BBICOKOH aHTHOKCHIAHTHON aKTHBHOCTBIO.

Buonoruueckast ponp Menu MHOrooopasHa. MuHepan BXOAUT B COCTaB
KH3HEHHO BaXXHBIX ()EPMEHTOB, BBHIOJHSIIOIIUX B OPraHU3ME CIOXKHBIE (QYH-
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K. Mensr — OCHOBHOM KOMITOHEHT (PEpMEHTa ITMTOXPOMOKCHIA3BI, OCY-
IIECTBISIONIETO KIIETOYHOE JBIXaHWE BO BCEX OpraHax M TKaHsAX. MwuHepan
SIBIIICTCS. COCTABHBIM KOMITOHCHTOM BHUTaMHHOB M TOPMOHOB, MUTMEHTHBIX
BelIeCTB. Melb OKa3blBaeT BIIMSHUE HAa CHHTE3 IIOJOBBIX TOPMOHOB, HOp-
MaJau3yeT padoTy YHAOKPUHHON CHCTEMBI, aKTUBU3UPYET HHCYITHH.

buoreHnas ponp Memu 3akitoyaeTcs B Y4acTHH B IIPOIECCaxX KpPOBe-
TBOpEHUS. MHUKpPO3JIEMEHT Y4acTBYeT B CHHTE3€ TeMOTJIO0MHA, OCYIIECTBISIO-
IIEr0 TMEPEHOC KHUCIIOpOJa B OpPraHM3Me, MOBBIINIAET CKOPOCTH KPOBOOOpa-
meHus. Menp y9acTBYeT B CHHTE3€ KOJIar€Ha W DJacTHHA, IMOAJCPKHBACT
Typrop koxu. be3 Hee coeqUHHTENbHAs] TKaHb TEPSET YIPYTOCTh, a KOCTH U
XpAIIM — 3IaCTUYHOCTh. BakHa Menb W JIJIs HEPBHOHM TKaHHW, OHa BXOJIWT B
COCTaB MUEJIMHOBBIX O0OJOYEK HEPBHBIX KIIETOK, M30JHMPYIOIIUX HEPBHBIC
BOJIOKHA. Menlb aKTHBHO YYacTBYET B METa0OJMN3ME YTIIEBOJOB: aKTHUBH3UPYET
OKHCIIEHHE TIIIOKO3bI, 3aMeIUIsIeT pa3pyllieHHe TIIMKOTeHa B medeHu. s um-
MYHHOUN CHUCTEMBI MEJlb TAKXKEe UMEET BAKHOE 3HaUeHHE. MeTalll HeTpalnu3yeT
TOKCUHBI MUKPOOPTraHU3MOB, MPOJIOHTUPYET ACHCTBHE aHTHOAKTEPHAIIBHBIX
MIpenapaToB, YMEHBIIACT BOCTIAIUTCIHLHBIC PEAKIIHH.

CornacHo nUTEpaTypHBIM HMCTOYHWKAM M HAIIUM pPaHHUM HCCIEI0-
BaHusM [1,10-12], momoOHbIEe KOMILIEKCHI, OCHOBAaHHbBIC Ha Meau, 00JafaroT
HU3KOH TOKCUYHOCTBIO M BHIPAKECHHBIMHU PaMO3aITUTHBIMY CBOHNCTBAMH.

C 1enbIo BBISIBJICHUS BO3MOXKHOTO MOJIOKHUTEIIBHOTO JEHCTBHUS Ha OXKOTH
HaMU OBLIM WCCIIEJIOBaHBI COCTUHEHHUS MeIb-OPTaHUYEeCKHX KoMrIuiekcos: [Cu
(PTA);] BF4 u [Cu(PCN)(HBPz;)], rne nuranmamu seistoorcs: PTA-1,3,5-
triaza-7-phosphaadamantane u PCN = tris(cyanoethyl)phosphine; HBPz; =
trispyrazolylborato (mamee B Tekcte — PTA n PCN), cunaTe3nupoBaHHbIe B YHU-
Bepcurete ropoja Kamepuno (Uramus) non pykoBoactsoM npodeccopa Kapio
Cantunu u B National Research Council-CNR; Institute of Condensed Matter
Chemistry and Technologies for Energy — ICMATE (Padova) by Marina Por-
chia.

MaTtepuaJj u MeTObI

Hamu nnis uccienoBanus BO3MOXHOTO TEPANIEBTUYECKOTO JCUCTBUSI MIPU
TePMUYECKUX Oxkorax Obumn mcmonb3oBaHbl PTA u PCN. DkcriepuMeHTHI po-
BOAWJINICh Ha TOJIOBO3PEINBIX, OEJBIX, OECIIOPOAHBIX KpBICAX CpemHeill Maccoif
180-200 r.

JKuBoTHBIC OBLITH pa3/ielieHbl HA 4 TPYIIIHL:

I — TonBKO ¢ TEPMUYECKUM (YHCTBIM) OYKOTOM,

II — Tepmurgeckwmii oxor ¢ nabekmueit xenata Cu(PTA),

IIT — Tepmuyeckwmii oxor ¢ nabeknueit xenara Cu(PCN),

IV — uHTaKTHBIC )KUBOTHEIC (0€3 0XKOTa).

JKUBOTHBIM Ha MHIMPOBAHHYIO TOBEPXHOCTH KOKM B O0JIACTU CITMHEI
HaHOcwics Tepmuueckuii oxor III A-B cremenu, 30% moOBepXHOCTH Tena.
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Uepez 30 MmH mocie HaHeceHHOro okora >kmBoTHBIM Il wm III  rpymm
BHYTpHOpIOIMHHO BBoxminch Cu-oprannyeckue komiiekcsl PTA u PNC
o306 SOMI/KT B BHE BOAHOW cycrneH3uu. KOHTpOJbHYIO IpyMIy COCTABISUTU
KUBOTHBIE C YUCTHIM OKOTOM. MHBEKIUS MPOBOAMIACH 4Yepe3 KaKIble TBOE
CYTOK B TeueHHe 14 qHeil 10 Hadaiaa OTTOPKEHHs CTPpyIa PaHBI.

AKTHUBHOCTH 3THX COCIMHEHHH OLIEHMBAjach MO BBDKMBAEMOCTH, CpPE-
HEH MPOAOIKUTENBHOCTH JKU3HH, MTOKa3bIBAIOIIEH TMHAMUKY THOETH MOJOIBIT-
HBIX KpEIC B TeueHue 30-THEBHOTO MOHUTOPHHTA.

[IpoBoamicss BH3yanbHBII MOHHTOPWHT 0XOTOBOHM panbl. HaOmromeHus
Benuch B TedeHue 60 OHeH, Korza paHbl MONHOCTBIO 3KHMBYT U HOKPOIOTCS
LIEPCTHIO.

W3 xBocToBOM BEeHBI B ompeseneHHble cpoku (Ha 3,7,14 u 30-e cyTku)
3a0upanach KpOBb UII T€MaTOJOTHIECKOTO aHanm3a. OMpenesuiuch cieryro-
IIMe IOKa3aTeNd: BPEMS CBEPTHIBAEMOCTH KPOBH; YHUCIO JICHKOLMTOB (IO
KJIACCUUECKOM MEeTOJUKE C MOMOINBI0 KaMmepsl ['opseBa); ypoBEeHb IeMOTIJIO-
OWHa, SpUTPOIIMTOB, TPOMOOIIUTOB.

Marepuanom st TATOTEHETHIECKOTO MCCIIETOBAHUS SIBIISIETCS] KOCTHBIN
Mo3r u3 oenpenHoit koctu. Ilo meromuke Ford-Wollam onpenensiuck: Muto-
tndyeckuit muaaekc (MU) B %o, xpomocomuble abeppamuu (XA) B % u mo-
mumtonueie ket (I11K) B %.

Pe3yabTarsl M 00CyKIeHUE

Ha 60-e cyTku mocie MoNMHOro 3aXHUBJEHUS paHbl BU3yaJlbHBIH MOHHUTO-
PHUHT TOKa3all, YTO pereHepanus SMUTeNHsd, oO0pacTaHHe IIEepPCThI0O AaKTUBHEE
OTMEUAIINCh B TPYIIE ¢ BHYTPHUOPIOIIMHHON WMHBEKIHer xemata PTA, gem B
rpynmnax KoHTposs 1 uabeknuein PCN.

[uTtorenernyeckne HapymeHHs B MPOLECCE 0KOTOBOI TpaBMbI pUBEIE-
HBI Ha puc. 1.

a) 0) &)

Puc. 1. [TomumionHeie kiaeTky (a,0), XpoMOCOMHBIE abeppaliy B BUJE ABOHHOTO
(parmenrTa (B)
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Ha 5-e cyTtku mocise oxora, Korja KpbIChl YK€ MOJYyYMIM 3 UHBEKIIUU
METAIJIOKOMIUIEKCOB, aHAIIN3 KapUOTHUIIA MTOKA3al, YTO BCE IUTOTCHETUYECKIE
MoKa3aTenu B 3 rpymmax MOJOMBITHBIX KUBOTHBIX CTATUCTHYECKH TOCTOBEPHO
pasHATCA ¢ JaHHBIMU KapUOTHUIIA WHTAKTHBIX oco0eii. HpI/I CpaBHCHHUU LUTO-
TeHETUYECKUX TOKa3aTeNell 00enx TPy KPHIC C BBEICHHBIMH XElTaTaMHu C
JAHHBIMH KOHTPOJISI OTMedanach HeOobIas BapuadelbHOCTh apaMeTpoB 0e3
CTaTUCTUYECKH 3HAYMMBIX CABUTOB, YTO OTPAXKEHO B TaOI. 1.

Tabauya 1
Hsmenenue yumoeenemuueckux noxazameneil y 4 epynn nocie oxcoaa
Cpoxku 5-e CyTKHM TOCIIe 0)KoTra 30-e CyTKH 1ocje 0¥Kora
nocie
uccnen.
I'pynna | WHTaKkT- | KOHTPOJb | OXOr+ 0XOT+ | KOHTPOJb | OXKOr+ oxor+
Hast PCN PTA PCN PTA

E3

MU, % |20,1+2.8 [9.8+1,2" [10,1£1,5 | 11,2+1,7 [12,8+1,8" [13,2+1,9" [17,0+1,2°
XA, % 3,040,22 [4,440,42" 4,620,447 |4,1£0,39" [4,240,48" [4,3+0,42° | 3,8+04
0K, % 0 4,0+038 [3,9404 [3,2+0,36 |3,3+0,36 |2,9+0,31 |2,0+0,24

E3

* CTaTUCTHYECKH JOCTOBEPHBIC OTKIIOHEHUS OKa3aTeNed OT HOPMBI;
** CTATUCTUYECKU JJOCTOBEPHBIC OTKIIOHEHHMS ITOKa3aTeNeil 0T KOHTPOJIL

Kak BumnO w3 Tabn. 1, mpu CpaBHEHHH ITUTOTEHETUYECKUX MapaMeTpOB
MOCJIEHETO CPOKa IKCIEPUMEHTA 3 OMBITHBIX TPYII C MHTAKTHOW TPYIION
OTMEYajach TEHIACHUUS K YMEHBIICHUI0 MHUTOTHYECKOr0 MHAEKca. B KOHT-
ponbHOM u PCN rpymmax 3TOT MOKaszaTelb BCE €IIe 3HAUYUTEIBHO HUXKE HOP-
MaJibHOTO, a B rpymnie PTA on 6mmwke k HopMe (pasHuua Mexay [V rpynmoit u
rpymmoit  oxor + PTA He3naunmtensHa). AGEppaHTHOCTE XPOMOCOM, B OCHOB-
HOM B BHJI€ Pa3pblBOB, B KOHTposbHOM W PCN rpynmax 3HAYUTEIBHO BBILIE
HOpMBI, a B rpynne PTA 3ToT mokazaTenb He MpEeBBIIAET CTATUCTUUECKH 3HA-
YUMOTO YPOBHSI.

CpaBHEHHE KapHOTHUIIOB 3TOTO cpoka uccienoBanus rpynn PCN u PTA ¢
KOHTPOJIBHOM TpyNIol mokazajo, 4TO LUUTOreHeTudyeckue mnapamerpsl MU u
[IK rpynnet PCN 3HaUUTENbHO OTIWYAIOTCS OT KOHTPOJS. DTO O3HAYAET, UYTO
onaromaps komOuHaru PTA nokazatenu MU u [1K uMeroT sIBHYIO TEHACHIIUIO
K HOpMaJIM3aLuu.

CyMMHpysl LUTOT€HETHMUYECKHE IOKA3aTeNId U KPUTEPUH BU3YaIbHOIO
MOHHTOPHWHTA, a TAK)KE OTCYTCTBUEC THOCIIM XUBOTHBIX B TPYIIIE C UHBEKIUCH
MeTayuIopranndeckoro komruiekca PTA, MOXHO 3aKIIOYUTH, YTO TaHHBIN XelaT
AKTUBHU3UPYET PEMapaTUBHBIE MPOLECCHI, YIydllas LIUTOIC€HETUYECKUA CTaTyC
MOJIOTIBITHBIX KpbIC. OH, B YaCTHOCTH, MOBBIMIAET MPOTUQEPAIIUi0 KOCTHOMO3-
TOBBIX KJIETOK, BCJEICTBHE 4YEro YIYYIIAeTCS TeMOMO033 OOOMOKCHHBIX KH-
BOTHBIX.

I'emaTonornyeckue noxkaszareaud aHANU3UPOBAIUCH B JUHAMUKE B Tede-
HUE BCETO CPOKA HKCIIEPUMEHTA, Pe3yIbTaThl KOTOPOTO MPUBEACHBI B Ta0. 2.
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Tabauya 2
Tlokazamenu kposu y Kpvic npu yucmom odicoee, unvkyuu PTA u PCN
Ilokasarenu | Juu | KonrponpHas rpynna PTA PCN
3 415,0+7,63 340,0435,46* 413,8+47,75
7 327,5432,5 217,5+42,25* 230,0+11,55%
BCK (cex)
14 360,0+34,64 207,4+12,53* 150,0£20,31*
30 316,7+£52,47 195,04+36,63* 280,7+35,51
JlelKkonuTHI 3 8,3+0,59 7,5+1,2 9,5+1,6
(HOpMa: 7 10,242,2 17,6+1,1* 14,8+4,3
+
8X61 Og)/f)g 14 8,8+0,7 11,7+0,7* 11,74£2,2
30 5,93+0,6 11,5442,1* 10,7£1,4*
3 588333,3+44378,42 489000+57649,8 568750,0+£113933,0
TpoMOOIHUTEI 6375002500 606250+48104,7 668333,3+64957,25
(N/ud) 14 | 495000+£66583,28 405000+54815,71 392500+:37052,89
30 7050005000 817000+43433,86* 576666,7+71316,98
Sprpomms |3 5,92+0,13 5,45+0.4 5,52+0,9
(a0pMa: 3,13+0,1 3,88+0,35* 3,2+0,15
6,2+0,35 14 6,56+0,18 5,23+0,19* 4,62+0,17*
x10'%/m)
30 6,38+1,9 5,62+0,26* 6,0+0,8
3 134,646,06 138,249,24 133,5+10,57
Temornobms | 5 136,5+5,5 97,3+1,2% 107,3+11,39*
(HOpMa:
158,0£14,6 v/n) | 14 163,3+£10,13 141,442 ,25%* 136,2+2,52*
30 161,3+1,76 139,243,39% 140,3+4,97*

* CTaTHCTHYECKH JOCTOBECPHBLIC OTKIIOHCHUSA MOKa3aTeJieH OT KOHTPOJIA

Kak BumHO U3 Tabn. 2, 0XOI' BBI3BIBAET CYIECTBEHHOE M3MEHECHHE KO-
JIMYECTBA JIEHKOLMTOB B KPOBH JKUBOTHBIX. Tak, Ha 7-€ CyTKHM IOCJE TPaBMBbI BO
BCEX TpyMIax OTMEYAeTCs yBEIMUYEHHE YHCia JIEHKOIUTOB, YTO CBHUJIETENBCT-
BYET O MPOTEKaHUH penapaTUBHBIX MporeccoB. Hanbomnee BrICOKHE MTOKa3aTeNH
MOJy4YeHbl Ha 7-€ CYTKH UCCIE0OBaHUS, TAK KaK B 3TH CPOKH K JICHKOLIUTApHOU
peakuMu opraHu3Ma INpHcoequHseTcsl nHpekuua. M ecnum y KpeIC M3 KOHT-
POJBHOM TpyHmbl B KOHLE HCCIENOBaHWU HaOmogaeTcsi JEHKONMEHUs, TO B
TpyIax ¢ MHBEKIMSIMHU HaOIoMaeTcss TEHACHIMS K HopManu3anuud. Ha 30-e
CYTKH OTME€YaeTcs JOCTOBEPHOE OTIUYHE YPOBHS JICHKOLHUTOB Y KOHTPOIBHON
rpymmsl oT rpynn ¢ uabeknueil kommiekcoB PTA u PCN. K 30-m cytkam B
rpynnax >KUBOTHBIX ¢ oxkoramu + PTA u oxoramu + PCN ypoBeHb seliko-
LMTOB TPUOIMKAETCA K YPOBHIO JIEMKOLMTOB HMHTAaKTHOM Tpymmbl (8,6 +
0,68x10°/ ).

OxxoroBasi TpaBMa, NPHUBOZASAIIAA K YTHETCHHIO TE€MOI033a, SIBIIETCS
MIPUYUHON BBIPA)KEHHOW SPUTPOINEHUHN U aHEMHM. JTH 2 NOKa3aTels B paHHHUE
cpoku (7-¢ CyTKH) WHCCIACIOBaHUS OBbLIM 3HAYUTEILHO HWKE BEIMYUH,
COOTBETCTBYIOIIMX HOpMaM. Kak BUOHO u3 TaOiMIbl, HA MOCIEAHUX CPOKax
HaOmonenus (14-e u 30-e cyTKM) OTMEYAIOCh MTOBBILICHHE YHCTIa SPUTPOLUTOB
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¥ KOPPEIUPOBAHHBIA ¢ HUM YPOBEHb T'€MOTJIOOMHA, OTMEUYAIOCh TOCTOBEPHOE
OTJIMYME STUX IOKa3aTeleld y KOHTPOJbHOM TPYIIbl U TPYNIBl ¢ BBEACHHBIM
coequHeHreM PTA, 49TO CBHIETENLCTBYET O OJaroTBOPHOM BJIMSIHUU 3TOTO
KOMILJIEKCA.

DTO0 3aKII0YeHUE TTOATBEPKAACTCS TAK)KE IMPU pacdeTe BEDKHBACMOCTH U
CpeAHEeN MPOAOIIKUTEIBHOCTH JKU3HU KPBIC. DKCIEPUMEHTHI IO BBIXKUBAEMOCTHU
cTaBHIMCh Ha 21 KphIce, Mo 7 ocobel Ha Tpymmy: YUcThid oxor; PTA-+oxor u
PCN+oxor. OKCIEpUMEHT, TIOCTAaBICHHBINA JIJIS1 ONPEICICHIUS BEKUBAEMOCTH U
cpeaHell MPOJOJDKUTENBHOCTH >KM3HM, TOKas3ald, 4TOo B TPYIIE KPhIC C BBE-
neHHpIM komruiekcoM PTA mokazartenu 3HaumrtenpHO sryumie (100% BBDKH-
BaEMOCTB), UEM Yy JKUBOTHBIX TOJBKO C 0KOTaMHU (KOHTPOJIb), YTO OTPAXKEHO B
Tabm. 3.

Tabnuya 3
Buioicusaemocms u cpednsisi npoOoI’CUMENbHOCHIb JHCUSHU KPBLC
I'pynma BeokuBaeMocTh, % CpeHsisi IpOJI0IDKUTEILHOCTD KU3HH, JTHU
KonTpons 57 20,57
PTA+oxor 100 30
PCN+oxor 57 19,57

CornacHo ypaBHEHUSIM U KPHBBIM JIOTApUPMHUIECCKOI perpeccru, OMUCHI-
BaOIUM JIMHAMUKY BBDKHBA€MOCTH Y NPUBEACHHBIM Ha PHC. 2, BEBDKHBAEMOCTb
rpynmsl ¢ uHbekueil komriekca PCN U KOHTpOJIBHOM TpyMNIbl UACHTUYHA, U
OyzaeTr HaOmrOAaThCA AalNbHEHINUI CHaj STOro MPOLEHTa B OTIMYHE OT TPYMIIBI
¢ BBeIEeHHBIM KoMIuiekcom PTA.

Control = 111,6794-41, 533971001 0()
Cu(PCN) = 99 5896-53,176%0g10(x)
Cu(PTA) = 100+0%0g10(x)
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Puc. 2. YpaBHeHUS U KpHUBBIE TOTapU(PMUIECKON PETPECCHH,
OTIMCBHIBAOIINE TNHAMHUKY BBDKHBAEMOCTH

Taxum 00pa3oM, OCHOBBIBAsICH Ha Pe3yJbTaTax BEDKHBAEMOCTH, CpeIHEei
MPOJOKUTENIEHOCTY JKU3HH, IIUTOTEHETHKH W TeMaTOJOTHH, MOXHO 3aKJIo-
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YUTh, YTO UCCeayeMbIil KoMIuieKC PTA mposiBIsSIeT ollyTUMbIE 3a>KUBJISIIOIINE
cpoiictBa. Kowmmnexc PTA mposBun mo BceM HaONM0OAaeMbIM KpPUTEPUSIM
01aroTBOpHOE BO3JCHCTBUE HA MOAONBITHHIX JKUBOTHBIX.

B pannue cpoku aHanu3oB (3-u U 7-€ CyTKH) 00a COeMHEHUS CMATYAI0T
Hopaskarolee JIeificTBue 0XKOroBOH TpaBMbl, HO Ha MOCIEIHUX CPOKax HaOIo-
neanst (14-e u 30-e cyTtku) y rpynnsl ¢ uHbekneii PTA MHorme mokasaremnu
JOCTOBEPHO OTJIMYAIHMCh OT KOHTPOJBHBIX 3HAYEHUH (YUCTBHIA OXOT) U MpHO-
JU3WIACH K JAHHBIM HOPMBI.

Hccnenyempie Cu-nmuranasl 3QGEeKTHBHO CTIOCOOCTBYIOT permapaTUBHBIM
npoleccaM B KOCTHOMO3TOBBIX KJIETKaX, YJIy4dllas HUTOT€HETHYECKHI cTaryc
NOJONBITHBIX Kpblc. PTA, B WacTHOCTH, MOBBIIIAET MpPOJIUQEpaHI0O KOCTHO-
MO3TOBBIX KJIETOK, BCJIEJICTBHE UEro YJYyUIIaeTCsl TeMOM033 000K KEHHBIX KH-
BOTHBIX. Pe3ynbTaThl AaHHOTO, IOKa MPEABAPUTEIBHOIO, HUCCIECIOBAHUS Tpe-
OYIOT IPOAOIKEHUS TIOUCKA HOBBIX A((QEKTUBHBIX 3aKUBIISIOIINX CPEIACTB IS

0XOI'OBBIX HOBerHOCTCﬁ.
Hocmynuna 14.01.20

NMEphdbphy wpyub, ppouyht b dwnwbqulju gniguthpubph
quuhwwnnidp wypdudpuyht Juwujwdphg htinnn wynhud-
opquuwlwu Yndyy kpuitph Yhpwundwt nhuypnid

U.Q. Ywpuytwnjwi, U.U. Twjjupjui, d.2. MEknpnuwl,
LY. Zupmpiniiyul, U, Mopshw, Y. Uwtnhup

PTA i PCN dhugnipjniiubph hwnlnipiniuutpp hbnwgnunyt) B
otipduyhtt wypywsputinh phwypnid httwpwynp ptpuybnhl wqpbkgni-
pjult hwyntwpbkpdwb tywwnwlyny:

Onpdbpp Juwnwpyb] Eut uyghwnwly ubknwhwuntt, 180-200 gpud
Uhohti pwony wntknubph Jpu: Lupwy bu byhjugus Jhunuunt dke-
ph hmwnjwénid wnwewgnk] Eup dwltptuh 30%-h III A-B wmuwnhdwth
wypwsp, wjinthtinh wypdudp hwugibinig 30 pnyb wig tkpnpnwg-
tughtt tkpwpldwt dhgngny wnubwnubphtt ukpupldl; B wndjug hb-
Juntkpp opught Yufunyph wkupny 50uq/Yq swthwpwduny:

Unutwunh wnsh tpuljhg npnowljh dwdbnubpnid® 3,7,14 b 30-py
optpht, Yykpgyt) £ wpnit’ wpnibwpwbwljut hblnwgnunipniuutph
hwdwp: Foowghubimhljuljut htunwgnuunipmnitubp hpwljwbwgubn
tyuwwnwlny YyEpgynd tp twb wgnpnulph nuljpusnisp: ZEnwgnunyty
kU 3 poowghubinhjujuti gniguwthp® dhininwunhl hunkpu, ppnunundwjht
wpbpughw b wnhwnpn peholtp:
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zhdugbny  wyphnibwlnipjut, Yuuph dhohtt wnbnnnipjul,
pooughitinpjulmb b wpnihwpwiwljwi wpynibpbbph Ypu' Jupng
tup kqpuljuguk), np PTA hwdwjhpp gnigupbpnud E onpwithbih pnidhy
hwwnlnipiniutkp: Cun nhinwplusd ponp swhwihoutph PTA hwdw-
1hpp pupktywun wqpbgnipjnit £ pont) hnpdwpupulut hugw-
uhutiph Ypu:

dhpnisnipjwt Jun thnybpnid 3-pn b 7-pn opkpht) PTA b PCN
dhugmpnmitubpp dkndugunid &t wypjuspuyhtt Juwuusph Juwuw-
Jup htwnbwbpubpp, hul 14-pp b 30-pn opkpht® PTA ubkpuplydwi
hudpnid, puquuphy gnigutihpubp qquihnpkiu wwppbipynid thu unni-
ghy huphg (Uwpmp wypjwdph umdp) b wnfbih dnwn thie tnpdugh
wnjuukpht:

Muunudtwuhpyws Cu thquubpt wppynibwydbnnpbt tyuwunnid
ki nulpudmsh pohoupmd phwyuwpunhy gnpdpupugubphll puph-
wybkny thnpdwpwpulut Yhunwuhtbtph ppowgqbutnpl jupquyhdw-
n: Uwutwynpuytu wyt dkdwgunid £ nujpusnish pohoukinh wpnih-
dtipughwi, hush wpyniupnid pupbjudynid £ wypdusp unwugus Y-
nuuhubph hbunwnbqp: Uhty wjdd wighugqus wju twhbwlub
niuntdttmuhpnipjut wpyniupubpp Juynd B, np wmthpwdtown k ow-
poibwl] wpjuwspwyhtt dwbkpbutbph tnp wpnynitwdbn pnidhs dh-
ongubkph npnunudp:

Evaluation of Peripheral Blood Indicators and Cytogenetic
Indicators Using Copper-organic Complex Compounds after
Burning

A.G. Karapetyan, A.M. Dallakyan, J.H. Petrosyan, N.K. Harutyunyan,
M. Porchia, C. Santini

The PTA and PCN compounds were investigated by us for their possible
therapeutic effect in thermal burns. The experiments were conducted on white
outbred, mature rats of both gender with an average weight of 180-200 g.

The test complexes with a dose of 50 mg/kg of body weight were
administered intraperitoneally 30 minutes after applying the burn in the form of
an aqueous suspension of Cu (PTA) and Cu (PCN). Injection of chelates was
carried out every 2 days once for 2 weeks until the burn scab was rejected.

The burn wound was visually monitored, blood was taken at a certain
time from the tail vein for hematological analyzes and the bone marrow from
the femur for cytogenetic studies (mitotic index (MI) in %o, chromosomal
aberration (CA) in % and polyploid cells (PC) in %-Oh).
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Based on the results of survival, life expectancy, cytogenetics and
hematology, we can conclude that the PTA complex under study exhibits
tangible healing properties. According to all observed criteria, the PTA complex
showed beneficial effects on experimental animals.

In the early stages of the analysis (days 3 and 7), the PTA and PCN
compounds mitigate the damaging effects of burn injury, but in the final follow-
up periods (days 14 and 30) in the group with PTA injection many indicators
significantly differed from control values (clean burn) and were closer to the
norm data.

The studied Cu ligands effectively promote reparative processes in bone
marrow cells, improving the cytogenetic status of experimental rats. In
particular, it increases the proliferation of bone marrow cells, as a result of
which the hematopoiesis of burnt animals improves. The results of this
preliminary study so far require a continuation of the search for new effective
healing agents for burn surfaces.

Jlureparypa

1. Baoocunsan C.A., Manaxan M.I., Eeuazapan /1.0., Hannaxan A.M., Bapoesansan JI.A.
CpaBHHUTENBHOE H3yUYECHUE pPaJMO3alIUTHOH AKTUBHOCTH KOMIIIEKCOB MEAW C M-
(OBBIMH OCHOBAHUSMHU, IPOU3BOAHBIME L-THpo3uHa n L- ¢enmnanannHa. AKTyansHbIE
po0JIeMBI pagHaloOHHOM Oe3onacHocTH, EpeBan, 2014, ¢.61-64.

2. bBynoan C.A. [letictBue Ma3u JlepmadeH Ha pereHepaTOpHBIE IPOIECCHl KOXU OENBIX
KpBIC IIOCIIE IKCIIEPHUMEHTAIBHOTO TEPMUYECKOTro 0XKora. MeKIyHapoIHbIH KypHAI
MPUKIAIHBIX ¥ QyHIAMEHTATIBHBIX UccaenoBanuii, 2015, 10-2, ¢. 268-272.

3. Iybnep E.B., Xpeomosuu B.H., Cy6b6oma A.I. TepMuyYECKHE OXKOTH W OIKOTOBas
6one3np. B ku.: MogenupoBanus 3abonesanuii. [lon pen. C.B. Angpeesa. M., 1972,
c.46-59.

4. 3unoeves E.B. u dp. HoBele Cankr-IlerepOyprckue BpaueOHbIe Bemomoctu, 2006, 3,
c.73-74.

5. Jloeunos JLII., Cmupnos C.B., Xeamoe B.5. u op. I'emoTpanchy3un y 000xKEHHEIX B
mpolecce BOCCTaHOBIICHUSI KO>KHOro nokposa. CO6. Hayu. TpynoB Il cbezma xomOyc-
Troyioros Poccun, r. Mocksa, 2008, M., ¢.108—-109.

6. Mypaszan P.U., Unoxun A.B. O necTpyKUMH 3PUTPOLUTOB IPU OOIIMPHBIX OXKOTax.
Knun. men., 1971, 6, c. 44-49.

7. Cuecapenxo C.B. AHeMus TpU 0XOTOBOH OONIC3HH W BO3MOXKHOCTH €€ KOPPEKIHH.
Bectauk xupyprun um. ML.U. I'pexoBa, 1997, 1.156, 4, c. 37-41.

8. Cmupnos C.B., Cnupuoonosa T.I., Ilaxomosa I'B. u Op. IlepekncHoe OKHCIECHHE
JUIUIOB Yy OONBHBIX C OXOTOBOH TPAaBMOH, OCIOXHEHHOH TacTpOLyOAeHAaTIbHBIM
kpoBoTedeHueM. KomoOycruonorus, 2008, 1, c.10-13.

9. Vwarosa T.A. K Bonpocy 0 MepeKUCHOM OKUCIICHHHU JIMITUAOB y OOJIBHBIX C 0)KOTOBOM
tpaBmoil. KomOyctuomnorus, 2008, 2, c. 4-8.

10. Bhirud R. G., Srivastava T. S. Superoxide dismutase activity of Cu(Il),(aspirinate), and
its adducts with nitrogen and oxygen donors. Inorganica Chimica Acta, 1990, v.173, 1,
p-121-125.

11. Pogosyan A.S., Dallakyan A.M., Karapetyan A.G., Hovhannesyan A.N. Role and
probable mechanisms of polyploidy cells formation in irradiated organism. International
Conference Radiation Safety challenges in the 21-th Century. Proceedings, Yerevan,
2012, p.85-86.

12. Riley D.P. Functional mimics of superoxide dismutase enzymes as therapeutic agents,
Chem. Rev., 1999, 99, p.2573-2588.



Menununackas Hayka Apmenun HAH PA 1. LX Nol 2020 55

257 616.24 - 002

Ephunwuwpny wudwtg opowtinid pnpwpnpph
wnwowgdwl yuwndwnubpp, wtnwpwbinipniup
b swgnudtwpwinipynip

£.U. Uwhuljjuit

Epluulih Upupppwp ZEpugn: whywh whnwlub pdohuwlui
huluyuupuih nwgquunupnuyhl plpuwyhugh wdphni
0025, Epliwli, Ynpynilih h., 2

Fuhiugh puwnkp. pnpupnpp, tphunnwuwpnpubp, Swgnudtwpwinipenil,
whnwpwinipinil, mupkg wudhup

npuipnppp supnibwynid k dtw) wdktwnwupwsyws hhjuunne-
pintututnhg Ukyp nno wphawphnid:

Ujt hminhwynud £ 1000 puwlshg 3-15-h Udnwn: UUL- nid mwupkljub
qpuitigynud t hhwinnipyulb 3 dji-hg, nuwunwimd’ 1 djb-hg wkih
ntyp: Upnwhhjwiunuungujhtt pnpuwpnpphg dwhwgnipiniup 1-5% L,
hulj tkphpywinuinguyht pnpupnpphg 20-40%: UUL-nid pnpupnp-
phg b tpw pupymipnittiphg nuptljut dwhwinud £ 60 000 hhywy:
Jdhpoht dwdwbwljutpu 2Z-nid nhinymid £ pnpuwpnppny hhywinwgni-
pjul b dwhwgnpjut pupdpugdwt juynit dhnnd [5]:

Mnmiuwunutnud pnpupnppny 5 hhywunubphg 2-3-h Unwn wyh sh
wpunnpnoynid: Cunhwinip wpdwdp pnpwpnpptt wpinnpnoynid k hh-
Juunnipjutt wnweht 3 opdu pupwugpnid 35% ntuwpkpnud: @npupnp-
pny hwdwh hhywinwunid kb tpEuwtbpt nt 60 b wykjh pupdp nw-
nhp niutignn wtdhup [2]:

Owgnudbwpwimipnit:  @npwpnpp  Jupnp bLh  wnwowguby
utipjuynidu hwynuh gplpt pnnp dwiptubpp: Cun wnd £ tgunwljw-
hwpdwn k pnpupnppp nwppbpult] hknbywy Yepw:

Cunn wpwowgUwl yundwnh wpnwhhywinuinguhi, tkphh-
Juwunwungujhtt (unqnynuhwy), wuwyhpwghnt, hunithnbnh &wlp
wpwwntbp niukgnn wbudwbg pnpwpnpp:

Cun swgnudupwbinipput’ puljnkpuyght, Jhpniuwghb-puljnk-
puypt, dpynwjuquuypl, jupwdhnhught, (Eghnubjnquyhl, utluyhb,
wupwqhnwp (wlwpnisbwyhll), juwop, sywupqupuwidus sSwguwul,
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syupqupwud htnnijubpm] wuyhpughw, $hghjuljul b phupw-
Jut Juwuwlwp gnpénuttpny wuydwwynpyws:

Cunn wunwpwbnippull wpweluhl, kplpnpnught:

Cutn Yihuhwunpdninghwljwi whinwihoubph Ypniwng (wplipn-
wuliunthw), ppnujunyubidntthw (opwpawyhtt pnpwpnpp):

Cunn  nupwsjusmpull  kipwubqUbinuhl, ubqubinuyghl,
prehyuyht, dhwynndwih, Eplynndwip:

Cuwn Swipnipjut wunhdwbh phpl, Uhohtt wmunhdwuh, Swp:

Cuwn plpwugph unip, dgaqynn:

Pupympmbbtp (wdkitwhwdwwlyh) hupklghnb-innpuhly onl,
Epuniqpunhy wibphw, ghuppbu-hwdwpinwihy, tbkpwinpuihtt dw-
Yupnnud, pupljghnt nhunpnijghw (puypuynid), wkphupnhun bwyb:

Upunwhhyuwinwinguwjhtt pnpupnppbphg tywwnwljwhwpdwp k
nwpphpulil pun wuphph dhiish 65 nmupklub b 65-hg wig: Thpeht-
ubpp hwdwjh Ei wpwowunid pwpwpuwjhtt nhwpbkwnh, pnptph ppnthy
opunnpniljinhy hhywunnipjut b wy) hhywungnipjniuttph $nh Jpu [3]:

Owgniduwputimpiut Ukp Uhtish 65 nuptljut whdwug spowinid
wpunwhhjuwiunuwiungujhtt pnpupnppph Jurnigwsépp ubpjuyugdws
hwpnighsibiph htwnbyuy guilynd' Streptococcus pneumoniae - 6,5-36,0%,

Haei philus influenzae - 10,0-12,0%, Micoplazma pneumoniae - 2,0-16,0%,
Pneumoniae - 6,0-11,0%, huupnighsp wupqupwidws sk - 30,0-50,0%:

Tpwt hwjwpwl, 65-u wig b jud ninklgynny hhjwunnmipniu-
ukpny nmwpwwnn wbdwug opowtinid wpunwhhyuwinwinguyhtt pnpw-
poppl niuh wy) dSwgnidbwpwbwlwt Yunnigwsdp: Streptococcus pneu-
moniae W Haemophilus influenzae htiin hwdwinkn hwwnnil] ntn tu qpu-
nkgunid gpudpugwuwlwt dhipnopquuhquubpp b Staphilococcus au-
reus, wykih hwqunbty pnpwpnppp Yuwynwd &b Moraxella catarrhalis,
Legionella spp.-h htiwn [1]:

Znuyhinwjwjhtt pnpwpnpplph Swgnidbwpwinipniipn uljqpnii-
pnpklt nwppbpynid £ wpunnuwhhyuwinuinguwjhtt pnpupnpptph swgnud-
twpwinipnithg: Uju nphypnid pnuhttwbin ko gpuntnud htwnbjuy dhi-
nnopquithquukpp.

w. gpuunpuljut YnYbp. Staphilococcus aureus-12,9%,

P qpuupuguuwlut dhlipnopquithquubkp. Pseudomonas spp.-
16,9%, Klebsiella spp.-11,6%, Enterobacter spp.-9,4%, Escherichia colli-
6,4%, Serratia spp.-5,8%, Proteus spp.-4,2%.

Owlp puntuninghwlwb wpwwnubpny wtdwg sppwnid pnpu-
poppbph  Swgnudtwpwinipjuip pwwn punpny b ghuindbtquinyhpnt-
uwjhtt Jupwlh, whinwsht utulbph, Preumocustis carinii, hisybu twbh
wuwjwpwjunh gmiyhlukph nt wy) dwipkubph dwubwlgnipiniin:
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Uhnwpwinipni: Unnne stswnwljwb hwdwlupgh ptwljuwunt
Jhdwljit wmywhnyynid k opquithquh whwwnndhwlwb junnigyusph b
$hqhninghwljwmt gnpéntukph thnjuhwpwpbpnipjui thongny:

Tputg o Jkpwpbpnud dbjpwthjujut $hjnpughwt b Jtpht
oswnwljwtt mnhubpnid ogh pjuntwjwgnidp, hwqujhtt pbdjkputitpp,
ppnujutibinh Uniyngbpniuyjup hwdwljupgp, hnwdnpuy b peoughtt hunt-
uhwnbwnp, wpywt hniuhg tbpputhwigus tkjnpndpjutpt b unwu-
ot dmipkuyhtt mgpbuhwygh:

Ut jud uh putih quwowmwwbhs gnpénuubph prwpwpnidubpp hh-
Juunnipjut jud ninnpujph yuwwdwnny Jupnn tu pkpk) pnpupnpph
qupqugdut  phppuwywihg $npugh wuwhpughugh  dwhwwuphng
(mdbbwnwpusdws dbjpwuhqup) jud Jupulws whkpngnjubph hu-
hwjughwjh dwtwwwphny (YEpht puswpwljut ninhubph $hjnpughnt
$niuljghuyh b dninghihwp Yihptuuh pwbqupdwt ghypnid), jud
Epypnpnuwght pujunkpbdhugh hwpyght (wdbjh hwdwh Jhpwhwwnwlwb
Jupulh, dpnnwlwmt winpuyhtt juptnph wnjunipjut dudwbwl:
npupnpplph qupgqugdut wju Smbwwyuphtt wykjh punpny £ S.aureus,
Enterobacteriaceae, P.aeruginoza i hunittwwipujwupup Jhdwljutpht:

Uuwyhpwughnt dwbtwwywphny Jupuldwip twpnppnd L unw-
Unpuh b phpwipdywih qupnipugnidp gpuidpuguuwlut tugngli b
Eygngtt (othdwt Lwbwwwphny) $npuyny: Funnipugdwipn twpnp-
nnn puquuphy gnpénuitphg whwp b tokp Jhphtt otiswnwljutt ninh-
ubph tnpdw) dhpndinputt hp whnwgnuhl] wwownwywhy gnpéwnny-
pny dupnn hwjudwiuptuwyhtt uwwnpwuwnnijubph ogunugnpénidp, hsp
tyuwuwnnd £ vnfjuy jEtuwnhwhtt tput ny punpny dhipnopquthqu-
ubpny puwljtgdwtp: BEugnunpwjubw] htnnipughwt b wmpwpbnuwnn-
Upwl twpwnpudugpnid 5o quympugduwbp pwpnbng dwulyn-
Unpnuyght, hwquihtt nkdjkputpp b wpinmwhwpbing ppnujuttph b
YEpuputhnnp npdwpwnwuipp: Ha -puljuihyubtph wwowphsubph fud
wlnwghnubph oguugnpénidp pipnud £ uwnnwdnpuh pH-h pwipdpug-
dwl, hyp tyuwunnud £ ngpu qupnipugdwip gpudpuguuwljuin $in-
puny: Zhjwiunmipjut Swipnipiniup, phputnignudp, huntbwptyddu-
smpjnitip bu phipnud b qunmpugdwi’ h hwohy peewhtt b hnudnpuy
hunituhnbtnh pupwupdw:

Hwpwyh qupqugiwt juplinp thnbphg E Uhypnopquithqukph
wnhbqhwt hhyuunh Yndwybwnbkun poheutiph ypu: Unhtqhwht tywu-
wnnn dwbpkwjht gnpénubpt b ynjhuwpiwuphnujhtt punubph b wju-
whu Ynsqusd «wnhbqhtiubph» wnluwynipinitp, npny Eunpnunpuhuubph
(htunjhght, dnightimqu, fjuunwuqu) wpunwunpnipniup, npnup dwbpk-
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ubphti ogunid Et hwnpwhwpbint mhpne pohoutph wwownwywhy hw-
Uwlupgtpp [3]:

Uwupktubph wphtqhwt juunwpynud £ peoh uyhunwlnigught
Jud wshwopwwnuyhti punyph npnowlh puuihsubpnid, npnup mukh
nbuwuyhtt b hntujwdpuyhtt punpnonipeini: Ophtiwly, wnhpwjhtt gni-
whlukph UkS dwut odndws bt dhqninhubkph, hul] Juywnwibjwght
gmuwhyp YEpulpugnnh n ppoujubkph npdwpwnutph tyhptih htn
Juwybnt pupdp twppwnpudwunpusnipjudp:

Unhtkqhwjh hwdwp ny wuuwu tpwbwlnipmnit niukt twub Jh-
gwyuyph gnpdnulitpp, pegh dwytptuh pH-p, unighth b ubjinpndhikph
wynnptwqubph yupnitwlnipniup ppnjunpnpuhtt wipununpnipnud:

dhppnuljnhip gihynypnnkht E npp dwubwlgnud E Jbpplph
wwwphtdwl, dwulpndwuqu) nt tkpnpndh; dwgnghiingh Jupguynp-
dwt wpngbutbpht: Uyt uplnp gbp mbh stywnwljut tuyhptih np-
dwpwnubph dwlkpbuhl Juwnwpkng] owuntthqugiing gnpdwnniype
dwuptubtph b ubjnipndhjutph thnjuhwpwpbpnipyut dudwbwl b dwu-
twlgtny dwgnghwnutph vhgpughwjhtt b inpuhuibph skqnpugduwip:

Owlp hhywlngnipnit miubkgnn hhjwunubtph ouswnwljut wp-
nwnpnipnid wybjwinud £ wpnpbwqutph wpunwngpnipniup, npnup
Yupnn kb pugpuyl) Fupnplih $hppnttynhtwght gkpop phplwgitng
wnhtqhuwjh pupwgpp: Sphpng  opquithqup  dwiptuyhti tkpputub-
gnidhg wuownwwibint Uk wy] juptnp dbjuwthqd E ubjnpndhiubph
Uhgpughwt wyyknjutp b ppnujuhw] wpuwungpnip, npunbkn npup dwu-
twlgmu kb phunnwpuhuptl’ wpnwugpbing phunnnpuhly gnpénbiikp’
ukpunjuy C5a b (Eynuphkt B4: Ltunmnwpuhuhtt dwubwlgnid ki hub
ppnUpnghinibph wjnmhyjugdwi b ninnigph dknnijugdwt gnpdnuttpp,
wpwphnntwppyh hnpwbwlnipjut wpquuppubpp b wyjb:

Unhtqhwjh wjwpunhg b 4tpht otswpwljut ninhutpp quydwbw-
Jub-wpnwsht $npuyny qunnipwugnidhg htnn dwupkubph tbkppw-
thwugnidp sswnwljut hwdwlwpgh uwnnphtt hwndwsubp juwnwp-
Ynud E wuyhpughuwyh wbtwwywphny:

Y huhjuwt yunlbpp

Shuyhl nbwpbkpnid pnpwpnppp punpnoynid E unip jud hwb-
Jupswlh uljqpny, uwpuninny, okpunipjut pupdpugniuny dhush 38°C,
Ypdpwjuunuljnid ppujwdnipjut qqugniuny, hingny, tppbkdt Ypspw-
Juunuinud guytpny: Uput dke nhuynid E Eynghiing: Uunhdw-
twpwup wdmd b hunnpuhughwi: Npny hhdwunutph dnn ghpw-
opmid k. wpunwpnpuyhtt Gpunyputpp, ghnwlgnipjut dpwqunudp,
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opowyjuinnid wywlnnuunpngnidp: Gpphdt, hwnjuwbu wynhnjhg-
Uny Jud ubjunpnykthwny mwpwwnn stp dwppljutg dnn pnpuyhte
whinwithoubpp Jupnn kb puguljuygty:

enpkph $hqhuw htnwgnunmpmniip ywhwywunid £ hp bowbw-
Ynipiniup Ynnuunpnohs wnwetiwhtt wpinnpnodwt hwdwp: Mbplnt-
uvhuyh b wnuulnyuwughwh dudwbwl jupbnp b popiph whinw-
hwpjwénipyut wthwdwswthnipjniutt nt Jhwlnnuwihnipiniup hwyn-
twpkpbp:

npkph EpyynnUwih wpnmwhwpndp (luqqngubp, Ypbuyhwnw-
ghw) wykh onin Jyuynid k ppnujutitph b jud httinkpunhghwy hjniu-
Jwsph Yppniuwghtt wppnwhwpdwb, dwpe thnpnpwjhtt wipwupup-
Jwénipjwl, puyg ny pnit pnpupnpph dwuhti: MEpyniuhwh b wntulyni-
nwghuwjh dwudwbwly hwjnbwpkpynd tu whpyninnp hugnith Jup-
dwgnid, pnpwjhtt kqph owpdnitnipjut vwhdwbwthwlnid, whinw-
hwpdwt gninnt ywpnklghwynid puiswnnipjut thnthnunipini, nbknujht
htuwhpunnp ptyhinwghw, dwbpupznhlught uggngutbp:

Owgnudbwpwtwljmt whwnnpnynid

Enpupnpph whinnpnontdp hhdijws quiquntbph, whudibu-
wnhl wjwjutph, Yhuthjulwl, $hqhiu), rbungbtwpwbwjut b jw-
pnpuninp nyjujubph Jpw, hwjwuwpbgymd E hwdwpiwnwihowht
wpunnpnodwtp, wyt tnqninghl k nwetnid vhuwyt pnpupnpph Swgnud-
bwpwlnipjniip wwpqbinig htnnn: pw hwdwp Jhpunynud u dwb-
pkughtt (dwbpbwpwbiwlut), puunbtphnulnuyhl, witninnuijh huntbw-
dpyninptugbuighuyh jud Ynduybkdbunh juuydwt pbwlghw, shdni-
Juyhtt hbvnugnunnipiniuubp: Epuypbu-dbpnnutphg Eu junppunid, 1np-
dwpuwnuiph punipnid ninnujh hUmitwdyninptugkughugh dbpnnny
hwjwéshuutnh huyntwptpnudp, jnppuh pun @pudh tkplyws puniph
dwupbunhunwpynudp:

npupnpplinh Swgnidbwpwbwlut whnnpnydw pupnnipeni-
utpp Jupnn b wuydwbwynpws (hubk] unppjuh vwjuynipjudp, hh-
Juunubph ukpwjhtt b mwuphpwhtt wmnwtdvwhwwnlnipnitutpny (Epk-
huwttpp junpput wydkjh gnin Ynip B wmiwhu), hwjwdwuptwihtt dh-
ongukiph punnitdwdp dhish pdoyhtt nhdbkp, hwpnighsitiph Epuwypbu-
wfunnpnghy Ukpnnutph pugufuympyudp, pny) jupnpunnp puquyng,
huunquénipjutt  puguluynipjudp, np uydws dhypnopquithqup,
hpnp, hhquunnipjut hwpnighst k:
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Unniuwly

Pnpwpnpplp b gpuiig hwpnighsibp

Qnpénh jud hwhqudwtp

Snipwhwwnnll hwpnighsubp

Ujynhnihqu

Streptococcus pneumoniae,
grulpuguuwlui  dwupkukp,
wlonuiljjugubp

nptph ppnuply opunipniljinhy hhydui-
nnipniutbp

S. pneumoniae, Haemophilus inf-
luenzae, 1 Moraxella catarrhal is,
Legionella

Swt dby pnidpmypuljubt jptwdph wn-

1S. pneumoniae, qpuupuguuw-
Jwu Jwbptubp, A influenzae,

T — Staphylococcus aureus,
JALP] wlonuljjugubp, Chlamydia
pneumoniae
Uwnwdtubph quun hhghktuw Ubonuljjmgubp
Lighnubkpubph hhjuunnipmniu Legionella

Cthmd snohljutiph htwn jud pnsniuubph
nupny hwpunugyué hnnh htin

Histoplasma capsulatum

Gthnud poynititkpnh htin Chlamydia psittaci
Cthmud Swqupubkph hkwn Francisella tularensis

S. pneumoniae, H. influenzae,
UDPUA, (un thnyy) Mycobacierium tuberculosis
Sunlpnpnippnts GUL-p- hwpuy-wpb- Coccidioides immitis
uUniwnp
Cthhnud Sutqupbpnn Juwwniubph Ywd | CoxieHa burneti (Yni whkunh
wlwuniiibph hkn hwpnighs)

Qnhw, S. pneumoniae, S. aureus,
Qphyh hwdwdwpul wnldju) wwpwsd- | Streptococcus  pyogenes, H
pnid Influenzae

Uts dwjuwih Yhpulpuquigusubpnyg

Ubwkbpnputp, phthwuljut wub-

wuy hpughuygh Juuljus Unthw

PBnptph  Junnigjuspuwyhtt hhjwunni- | Pseudomonas aeruginosa,

pniuubp  (ppnujunktlywnwqubp,  dniyn- | Burkholderia (Pseudomonas)
Jhughnnq) cepacia, S. aureus
Edpwdnnipnit  tkpupluyhtt  pdpw- | S aureus, wuwbpnpubp, M. Tuber-
niph ogurnugnpddudp culosis

Cuswnwlw ninhubph opunipniljghw

Ulonuljjugubp

Quithiwgniowljnid

Ns dwip wpunwhhjuwiunuinguyhtt pnpupnpp nnupws hhywin-
ukph dwhwgnipnitp, npyhu juint, sh ghipuquugnid 5%-n: Uwuljuyh
wpuuwhhjuwiunuingujhtt pnpwpnpph dwtip pupwgpp, hwnljuybu



Menuiuackas nayka Apmenun HAH PA T. LX Nel 2020 61

wnwpkg b 8kp dwpnljuug ppowtnid, hwutnid £ dhish 20-30%-h: Uw-
hugnipjut wdktwpwpdp gniguuhoubpp ghuynud ko hunbkuuhy pb-
puuhwjh pudwtdniipnid gunuynn b ubkphhyuwinuinguihtt pnpupnpp
nwpws hhyuwbnibph spownd” thiish 50%:

npupnppny hhywinh Jupdwt dudwbwl pniddwut wjwupunhg
4-8 owpwip hbwnn wuwpunwnhp whwp £ juwnwpl)] §ihthjuntingbiw-
puttwjut uinnighs hknwgnunipnit:

Utuynit Yihthjuljut whunwiywiutbph b phbnghbiwpwbulut
thnthnjunipniiibph wewynipjut nhwypnid whwnp £ wnwehti hkppht
pugunt] hhjwunnipjut unip opowtinid pnptph shuyntwpbpyws pw-
puwpiwlnywup, npt wigk) E ppnuhy jwd Gupwunip duht jud k) pn-
pwpnpprh wwwdwn nupdwd ppnupuubph pphbwdughtt niulghugh
humiqupdwt mnuyhtt yuwwndwnn (ppnufuh jupghundw):

npwpnpph jutjoupgljdwt hhdtwlwh uqpniupubpp hhdignid
Eu puphwunip wwiuhwnwpwhhghbuhl dhgngunnidubph juwnwpdwb
(wpjuwnwiph b hwbquunh nkdhd, ubtnignid, wuwjpwp thnonungu-
Smipjwtt nbd, ukyywmjubkph onwuthnjunid, hhywunutph dbjniuwugnid b
wyi) b whdbwut juihwpgbhpdwt Jpu: dbEpohtiu twppwwnbunid E
opquithquh htwnbnnuiut Ynthnud, ghpuuntgdwut b ghipnwpugdub
pugupnid, slubjnt nunupkgnid: ULs nlip b punnud dudwbwljuljhg
hujuwhwdwdwpwluhtt thgngupmidubph hpujutiugnidp, tkpunjug

gphwh phd wuwujuwuwnnwdp, unip sswnwljut Jhpniuwhtt Jupuy-
ubph wpynibwybwn pnidnudp:

Lipminjué F05.11.19

ITHONATOreHUYECKHE (l)aKTopbl BO3HMKHOBCHHUSA THCBMOHUHU
Y Ul M0OJ10101r0 BO3pacra

K.M. Caaksan

[THeBMOHHS TPOIOIDKAET OCTaBaThCA OJHUM H3 CaMBIX PacIpoCTpa-
HEHHBIX 3a00JIeBaHHH B MHpE, OCOOCHHO y JIMII MOJIOJOTrO Bo3pacta. Bo3Oy-
JOUTENSIMU MTHEBMOHHHM MOTYT OBITh Pa3HOBHIHOCTH BUPYCOB, OaKTEepHH, I'pH-
60B. [ns 3pQPEeKTHBHOTO IUArHOCTUPOBAHMS HEOOXOJMMO XOpollee 3HAHHE
JTHONATOTeHe3a 3a00JIeBaHMs, C €TI0 BBIABICHHS BO30yIHTENS M COOT-
BETCTBYIOILETO ATUOTPOITHOTO JICYCHHS.
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The Etiology and Diagnostics of Pneumonia in Young Age

K.M. Sahakyan

Pneumonia remains the most common disease in the world,espechialy
for children and persons with young age.The pathogen of pneumonia can be
kind of wviruses,bacterias and mushrooms.For effective diagnostics it is
nessecery to have good knowledge about etiopathogenesis of diseases with the
aim to identify the pathogen for the appropriate etiotropic treatment.
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287 616.98(479.25)

Zujuunuih Zuupwy bnnipjniinid pninnijhqung
hhjwunugnipjut hwdwdwpuljupwiwljut
JLpnidnipnth

U.Q. @nhgnpuil, 9.U. Tudhyuig?, U9 . Juljub?

I «Updkapur pdolwlpuls [Einnpni
0078, Epluul, Uwpqupyuil thng., 6,

222 UL whwpbdplhnu U. Ujnuypklpubh winjub
wnnpowuyuwhnipjul wgquyhl hhuwnpunin
0051, Epluul, Yndpunwuup wng., 49/4,

322 UU hpjwbnnipnihakph JEpuwhuldwi i
Jubpnupglydml wgquyhl §Einnpni
0025, Epluuli, Uluppwp ZEpugn: thng., 12

Pwbugh punkp  pnnmihqd, hhjwinugnmpput  hwldwdwpuljupu-
twlwb Jbpnisnipinil, phwlsnipjut hpuqklnid

Fnwnnihqup dwupkuyht swquw iyuppudjutiughtt hwdwlwpgh
whnwhwpdudp pupwgnn, ynunbkughw] dwhwgnt hhquunmpmit L,
npp hwpnigynwd t Clostridium botulinum-h Ynnuhg wpunwnpynn wnnp-
uhbibkpny: Zwupnighsp juhunn whwkpnp, uvynp wpwewgunn gpudnpu-
Jut gmuyhl E Cunn wpwowgpwé pnyuh wbwnhgbtwjhtt hwnlnt-
pmiibph wwppbpnd kb 7 sdwpwiwljwi nhwbp A, B, G, D, E, Fu G,
uwljuytt dwupnnt Unin wybjh hwdwje hhywinmipnit bt wnwowgunid 4
whwbpp A, B, E U F [2]: Clostridium botulinum-n puwlymd t k-
uhukph b dwpnmt wnhubpnid, npnbnhg wiginud L wpunwpht dhow-
Juyp: Gph wpnwpht vhopwjuwjpmd Jhghnwunhy dukpp hwinhwynid Eu
hpkug qupqugdwut hwdwp wbpwupbbiyuwun wuwpdwiubph, dtp bu
wéynd uynpubph b wyy Jhdwlnd yuhwywignid Epjup dudwbul:
buly kpp uynplbpp huynidnd ki iywunugnp yupdwbbbpod wi-
tpnp dhow]uyp, hwdwwywnwupwi ohpdwunhdwt b pH (ophtwl
ntwghtt wuydwbibpnud yunpuungws yuhwsnubp, wyhinws antyy),
unphg Ytp Gu wdynud yhghnmwnpy dbh, puquuinid B b wpunwunpmd
ubjpnunnpuhl, npp, wigubinyg dupgnt opquthqu, pninijhquh wnwgwg-
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dwl ywwndwn E nquptnmd:  ‘Ukpjuynidu wnwwuppipnid Gu pninijhquh
snpu &l

1. utigujht pninnihqud (quuwljub muppkpuly):

2. ‘unpwéshtuubph pnuinijhqu:

3. dkppuyht pninnijhqu:

4. 2puguhujnjué yquundwnwghwnnipjudp pninnijhqd (puwn wy

nuuwlupguul Ynsynid t twl swihwhwubbph pownnijhqu)
(2, 3]:

Udpnne wppnwphnid pninnijhqup hwunhynid £ hwqunby, nw-
pEjut gpuitgynid £ 1000 nkwp [4, 10]:

UUUL-nud wdkt vnuph dnnnuynpuwybu qpuibgynud k145 nhwp:
Nphg 65%-p pudhi t phljumd dwiwlwi pnnnijhquhi, 20%-p° kp-
puihll pnwnniphqupl, U 15%-p ubtiught pnunnighquhl [5]: 1990-2000 prpe.
Zhjwungnipniuubph juthwpgtjdwt b JEipuwhuljdwt YEunpnup hwyn-
kg 263 utinujht pnwniniyhquh nwyph dwuht, nphg 4%-p wwpwnyby k
dwhywt kpny [6, 9]:

1958-1983 pp. 2Qhtwuwnwtnid pnwnnijhquh 986 pnuljdwt ntwp L
gqpuugyk], npnugnud ubpqpudyus £ bEnky 4 377 dwpn’ 548 dwhyut
tipny [11]:

1985 pywljuhg h Jbip Ywihwugunud huyntwpbpdt)] L 91 hwu-
nwwnyws ubtnujhtt pnuinihquh nbwp, nphg 85%-p wmknh E niukgl
bPunthwnh hwdwjupnid, hwnjuwbu Vhuwghlnud: Yeuypblp gpugyt) ku
twl éndudptpphg uwnpwunyws wqquyhtt nuinkuwnubphg [8]:

Cunn Mljpuhiwgh wennowwwhnipjub twhiwpupnipyub wnyju-
Ukph 2017 pulwiht Mijpuhbumd qpubgll] t pnwnmphqih 70
nbyp 8 dwhuh kpnd: Lwlunpy wwph qpubgll) E 115 phyp' 12
dwhyut Ejpny:

Mnmiuwunutnud gputigynid Eu pnninijhquh uynpunhll nlwptn,
wykjh hwqupby wb hwinhymd b jodpwihtt hhwunnipnitubph
wnbkupny b nwupbjub juqund £ dnwn 300 nhyp: dhpetpu ujuwndl) k
pnuinijhquhg dwhwgnipyut wé&, hsp hwbqbigunid £ wju Jupulh
tjundwdp hwwnnil] nupwunpnipjuib [1]:

Zujuunnwinid wpdwbwgpynud t dhuytt utinuphtt pnwnnyhqd,
npp juyyws E nbwght yuydwhubpnid qunpuungws yquwhwsnubph
ogquuugnpddwt htwn:

Zujuunnwind wykjh hwdwp Yupkih b hwughwl] hhwunnt-
pjut nhwpbp, npntp wuwjdwbwynpjwsd b hwpnigsh A b B mhwbkpny:
Ujn dwuht B jununid twl Zujwunwinid ppujuiug]ws jwpnpuwnnp
hEwnwqgnunipnititiph wpyniupubpp: Cun npnud, jupidws hwpnigsh

ubkpninghwljwt mhuyhg, pnwnnihqup mwppbkpynud E §ihthjuljwb pb-
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pugph U hwdwdwpwljwpuwtwlwt npny wpwbdtwhwwnlnipniuttpny:
B mhuyny wuydwbwynpjwé pnwnnyhqup punpnoynid L wybh gusp
dwhwpbpnipjudp, tpjup hulnipughnt opowtny (Uks dwuwdp® 2 op):
Uju niypnud ghipwlopnid £ hhuwunnipjut dhohtt b plipl Yihuhjulwut
pupwgpp: A U E mhyny wuydwtwynpjws pnwnnijhqup punpnoynid k
Jupdwwnlb htuynipughnt opowtny, pwpdp dwhwpbkpnipjudp 30% L
wybh) [2,3,7]:

ZEknmwugnuinipjul byuwnwl E 2008-2014 pYwlwuubtphtt Zw-
juutnuth Zwbpwybnnippiinid wpdwbwgpyws pnwnnihquh nhu-
ptiph yEpwpkpu) hwdwdwpuwjupuwtwlwt JEpnidnipiniup b hpuyh-
Swlh quwhwwnnidp:

‘Unipn b ukpnnubkpp

2008-2014 pywlubtbph pbpwgpnid jupnpuwninp htnnwgqnuint-
pjul tywwnwlny pninnihquh opwpitikiphg b nnidwsdubphg Ytpgyty ku
86 Juulwst h ubiqudptpph b 232 Jhhuwpwbwlwb tdnpubp: Zhnw-
qnuunipiniubph wpyniupnid ubiqudpbpph 6 tdnpttpmd b 17 YEb-
uwtdnipipnid hwynbwptpyt] B A b B whyh pnuninihtiniinpuht b
hhywinmpjub hupnighsibp, hull 2 Yhtuwidnpbbpnd E nhuh po-
uni htnunnpuhtt U hhywungnipjut hwpnighy: Zhnwgnunipjut  bu-
pupiusd JEtuwtdnipubphg hujntwpkpnid E wpdwbwgpyty hhdtw-
Jutunud Ynuiph, thjpudwt quiuqush, wpjut tdnptbpnid, htyyhu
twl nhwljuwyht ympbpnud:

Unyniuwly
Swiph Ogwilu- | Ywuljwshih | Zkwnwq. | Zupmgsh | Yktuw- | Zkwnwg. | Pugu-
ubph phy ulinh wpyniip|  wbuwly  |udnpbbiph|wpyniup| huwyndwus
hbwnwg. phy rhy hupnigsh
nkuwly
2008 15 10 1 A wmhuyh 25 0
hwpnt-
ghs
2009 8 8 1 B wnhuh 27 1 B mnhuh
wnnpuhlt wnpuhl
2010 13 12 2 AlLB 21 5 AuB
whugh whwh
hwpni- wnnpuhlt
ghsutp tkp
2011 15 13 0 - 33 4 A
nugh
wnnpuhli
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2012 26 20 0 - 64 4 3-nud A,
1-nud B
whuh
wnnpuhlt
ukp
2013 16 14 2 A whuyh 58 4 2-mud A,
nnpuhlt 2-nmud E
b hwpnt- wnhuyh

ghs wnnpuhl
-ubp b
hwpnt-
ghy
2014 6 9 0 4 1 A

whuh
wnnpuhl

Clnyu- 99 86 6 232 19
ki

Upmyniupubpp b putwpynidp

2008-2014 pywlwbtubphtt Zwjwunwih Zwubtpuybnmpui nw-
pwspnid wpdwbwugpt) ki pninnighquh 123 nhygp 187 wintdwény, nphg
16-n" dwhquwi Gipny (ul. 1): Uwhwgwsutph Yohnp minidwsutph pyh
ko Juqulby E 8.6%:

Yhunwplynn dadwbwlwhwnydwénid pnunnijhquny hhywunugkp
Eu dhtsh 14 mnwuptlwt 11 Gphjow: Mypbpp hhdtwjuwinid wpdwbw-
gyt Eu hmudup, htnpjup, dwupn, tnjbdpbip b gijnbdptip wdhu-
ubpht: Uyt yuydwbwynpdws £ wyn dudwtwjuhwndwsnid ptwlsnt-
pjut Ynnuhg wwhwénutph htnkuuhy ogurnugnpsdwdp:

= tawyp = Snudwd = Jwh

187

Mununisip 2008-2014pm

Ul. 1. Fnunnihquny nkyplph, ninidwshkph b dwhiul nkuplph
gmdwpuyhl pywpwinulp 2008-2014pe .
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Pnuinijhquh nhypbph ntumdbwuhpnipniuttt punn mwphukph
gnyg k wwihu, np pnuiniyhquh ptwypbiph wdbbudbs pwbwljn wpdw-
twgpyly k2013 pluluitht 23 nhyp 39 ninidwsny: Uwljuyi inygl dw-
dwtwjwhwnjwémd dwhyjwt nhypbph wpwybjugnyu gnigwuhot
wpdwbwgpybp £ 2012 pqulwuuht (5 dwhdwb nbwp): Uhush 2013
pYuluip tuundl] t gbhwyptph b wnidwsubph pduwpwiwlh wsh
dhunnud, uwluytt wju gniguuhpubpp Yupniy wjuql) Bu 2014 pdw-
Jwihl (9 nhyp 11 nnidwsm]): Uhwudwdwhwly wyy nuphb pugunhl k
tnt] dwhquwt nbupkph b 0-14 mwpbkiwb tpEowubph opowtnid wnni-
dwsubnh pugujuynipjudp (ul. 2):

45 -
40 -
35 -
30

L Gup
i SnLdiuG

e | 1111

2008 2009 2010 2011 2012 2013 2014

Ul. 2. Pnunnihquny nlypbph, mnidwsubph b dwhjw nhwptph
nunpkluwb nphtwdhljut 2008-2014ppw .

Pninnijhquh gnigwihotbph pun woliwphwgpulub puse]w-
dnipjutl yhpnidnipinitp gnyg k wmwjhu, np pnuninijhquny pnitbwynp-
dwt nhwypkp qputgyt] tu pojnp dwupqbpnud, vwljuyt wyt nith npno
JEuwnpnuugduénipinit:

2008-2014 pp. nhwypkph pwiwlm] wowewnupp Gphwbh E 28
ntuypny b 35 nnidwény, nphtt hknbinud Et Smyniop, Ynunnuypnp b Lonht:

Uwluju pnwnnijhquhg minidwsutph puwpwbwlny wnweohti nk-
nnud £ Sunnioh dwpgp 43 wimdwsny, nphg 4-p dwhdub kpny: Sni-
dwsubph pwbwlp pwpdp E Enkp twb Bphwinwd, Upwpwwnh, Lnpni,

Unwwyph, Chpwlh b Updwyhph dwpgbpnud:
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Pnwuinijhquh ntupbkph wdkwgudp gnigwmuhoubpt niukt Upni-
uhph b FEnwppmuhph dwpgbpp (0Y. 3):

m Hayp  ® Snidwd m Uwh

Ul. 3. Pnuinijhquny nliypkph, mnidwsubph b dwhyub nhwypbph pyupwtwlh
wojuwuphwgpuiju puppunidp 2008-2014pp

Y php Snidwsutp
Uy
UI'QT"‘ Ephuy T
Eplmu Upmfhp 1% Uplunfhp
25% 8% 7%

Upugudnn
u

5%

Upugubdmil
5%
Hawwp

Tarh 8%
10%

Lonh
8%
Ymawp

11% Chpwy

8%
51;1!;‘1 —_ QEmuppnihh
14
Swjoy
al Y 1
h'l‘;‘l;Em Upnibhpweg Rmp 18% m]:;:h P <luyng Qnp Sunary
1% 1% &% 5% 25%

LY. 4. Pnuinjhquny nwpkph b wnidwsubnh Yohnt punhwtnip
pYwpwwulnid pun dwpgbph b Gplwth 2008-2014pp-.

Puwlsmput pyupwbwlh htwn hwdbdwwmnws pnunnijhquny hh-
Jutnugnipjub npiwyptph b nnidwsubph gniguthpubpt wdkuwpwpanpt
Et Swiynionid b duyng npnud, pung npmud pputp dh pumth whqud
gipuwquugnid Eu Ujpiu dwpqbph hwdwywunwupiwt gniguthpubpp
(uy. 4):

10 000 puwlsh hwoyny wdkmguép gniguthoutpp gpuigyly ku
Ujniuhpnid b @knuppniuhpnid (. 5):
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m “Hauypbpp 10,000 puwlsh hwagmy m Snudwdtbpp 10,000 puwlgh hupy ng

0.4 030‘1 v 0505 I| II 030'5 0.50.3 0.30.3
0,1 0.1 0.l ' '
II (1 | II ll __,T_,Il Bl =m

& &
@?9 ;\9’83 & é‘\’

‘6
& &
SN

Ul. 5. Pnuinijhquny nliyplph, mnidwsubph b dwhywb nhypbph pyupwtwlh
wphuiwphwgpujut puphuntdp 10 000 phwlsh hwoyny
2008-2014pp .

Uwhduwt ntwptph pyny wnwehtt nbknnud Lnpnt dwpqu k, npht
hwonpnnmud Et Smynioh dwpqp b Gplhwt punupp (. 6):

Uwhywt nbyptpp hhdtwjutnud yuydwbwynpgus Eu ntwght
wuydwbtbpnid yunpuundws jupdhp ynubnh, snipwtth, udpnilh,
1n1hYh, Jupniugh ywwhwénubph ogunugnpsuwdp:

Bnluwu Upwpwun
13% 13%

Chpwly

7%

Jduwing Enp
7%

Lnnh

33%

Swyni
27%

Ul. 6. Pninijhquhg dwhyub nkypbph pyupwiwlp
wouwphwgpuljui pupjunudp

2012-2014 pywlubbbph pbpwugpnid wpdwbwgpws nbupkph
huwdwdwpujupwwjutt hbnmwgnunipniuttpp gnyg tu wnydbk, np
pnuini hquh yuwmdwnutphg wpweohtt wnbnnud L wmbwjhtt wuydwb-
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ubpnid wwhwényugdws Yupdhp b jubws ynubnubpp, Jupniugh dw-
phuwnp, pnipwtp, (npht b wyb:

ZEnwgnunjus pnjnp ogwpuibipmd hpujutugyty) E ptwlsnipjut
hpuqtynud’ pupngswlwh wohwwnwpltp hhquinubph b tpuig hw-
puquuitph htwn: fuwlsnipjut oppwtmid quuguduwyhtt jpundu-
Uhongukpn] wwppkpuwpup hpuwlwbwgdl) £ pupngsnipinit pninni-
1hquh, tpu wpwewgdw yuwndwnutph b juthupgbjdwl, widunwig
wwhwénjugdwt Ukpnnubph Jkpupbpuy:

8nipwpwiynip nhwph Ypwpbpyu] hwnnppugpnipnit £ hpw-
wupulynid 22 wnnnowwwhnipjut ywownnuwlwh Juypkenid, npinkn
unyuybu hhpwwnwlynd E pnunijhquh Juthwpgbidwt b nhuljtph
ujuqtgdwt dhongutiph dwuht:

Lhpniinjué F25.12.19

INuUAeMHUOJIOTHYeCKUI aHAJIN3 32a00/1eBaeMOCTH 00TYJIU3MOM
B Pecnny0siuke Apmennst

A.I'I'puropsin, B.A. laBuasauu, A.B. Bansin

BoTynusm siBisieTCs cepbe3HBIM M 3a4acTyI0 CMEPTEIBHBIM OTPaBIICHHEM,
W B OTHOIICHWU JTOTO 3a0oyieBaHMs B OOJBIIMHCTBE CcTpaH EBpomeiickoro
permona BO3 mnpumensiorcs crenu@uaeckue Mepbl KOHTpoisd. borymmsm
3aHHMaeT 0coboe MecTo cpenu 3a0oNieBaHU MH(PEKIMOHHOW MPUPOIBI BBHIY
nonuMophu3Ma KIMHUYECKUX CHMIITOMOB, TSXKECTH TEUEHHsI, OCOOCHHOCTEH
pacrpocTpaHeHusl.

B crarbe mpezncraBieHBl pe3yNbTaTHl SMHAIEMHOIOTHYECKOTO aHAIIN3a
3aboneBaeMoctu Ootynmm3mMoM B Apmenuu B mepuoa 2008-2014rr. OcHOBHOM
NPUYMHON 3a00JeBaHMsI OOTYIM3MOM CIYXHT yNOTpeONeHHE B MUILY MPOAYK-
TOB JJOMAIITHETO KOHCEPBUPOBAHHUS.

OcHOBHOM 3a71adeil T0 CHIDKEHHIO 3a00J1eBaeMOCTH OOTYJIM3MOM OCTaeT-
Cs TIPOBEACHHWE UIMPOKOW TPOCBETUTENLHOW pabOThI C HACENCHHWEM 4epes
CpeAcTBa MacCOBOW MH(POPMALIHH.

Epidemiological Analysis of the Incidence of Botulism in the
Republic of Armenia

A.G. Grigoryan, V.A. Davidyants, A.V. Vanyan

Botulism is a serious and often fatal poisoning, and specific control
measures are applied in most countries of the WHO European Region. Botulism
occupies a special place among diseases of an infectious nature due to the
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polymorphism of clinical symptoms, the severity of the course, and the
characteristics of the spread.

The article presents the results of an epidemiological analysis of the
incidence of botulism in Armenia for the period of 2008-2014. The main cause
of botulism is the use of home-canned food.

The main task to reduce the incidence of botulism remains the conduct of
wide educational work with the population through the media.
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287 612.76; 612.75; 616.7

Zwy kpuhYy judph tnyt juquusuhwjui junnigusph
whugh, wwphpuyhtt judph Eppuuuwpn wnghlukph
nintwpwpbph Unpdndtwnphl] gnigmuhoukph

thnhnjunipinibitiph nruntdbwuhpnipeiniipn wykjnpy
puoh wnljwynipjub nhypnid

£.U. Ulipngnju, L.2. vwywnpjub

22 QUU wl.Opplint wiy. phghninghuygh hliunpinniun,
0028, Eplnui, Oppkih Enp. 1h., 22

Fuiiugh punkp. juquuswthwlwt jupnigwsp, dupdiuh duuuw, wyk-
Inpn pwp, Unpdndbwnphly thnthnpunipnitubp, nnbw-
owiph onnudukp

Ukpwénipmi: OQubwpwptph wwpnnghwt  pdojufut
ogunipjut phubnt wdktwwnmwpwdyws ywuwndwnutphg dklu k, puth
np whqud tpwig sushtt jupnigyuspuyhtt thnthnpunipnibubpp phpnud
Eu djwutbph, nulptph b hnptiph hwdwgnpswligyws gnpéniubnipnit
hpuljwmgng pwpdnnujwt wywpwwnh pupy fhukdwinhly pnpagh
hiwpundwt:  Hdnpdughwbtpp b dniulghntimy wulwpnnnipiniup
wuwndwn ki gununid hkbwpwpdnnujut hwdwlwpgh nhudniuljghn-
tw Juwuduéspubiph (Sulubkph, nnuwowph b wy): Fugh wyy nnbw-
puptph dkjpwunntgbuywnnputphg tynn uktiunp hupnpdwghwjh pinu-
pinipnidp phipnud L djwbtubph ghunnthwih, wnwsht supdnpujut
Jupspuwnhwbph dbwynpdwi b hbnwquynid yip qunbynn hkuwpwnp-
dnnuljuwt hwdwlupgh hwwnqusubph ghipswbpwupbnujwsd qhutqh gu-
Juyhtt wponwthpubph wpwowmgdw: Ujy wwwndwnny nnbwpwpbph
Unpdnhniuljghntiw)] wppnnpnonidp b pnnidp Juplnp dwu G htw-
owpdnnuljwtt hwdwlwpgh puquuphy hhquiunmpmniuubph jubfuwp-
ghjdwt b pniddwb gnpdplipugnid:

Utnp opquithquh $hqhfuljuit punipwghpp npnonn wdktwlw-
plnp gnpéntt E: Gwbwgh opquiuhquh dnwnnphljut ny Jhuyu pwbw-
Juwbu, wy twb npujuytu nuppipynid L iiqudwpnynt opquthquhg
wjt wenidny, np jubwgh opgquuhquh hhdtwlwt Jhuuwpuwbwlwu
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dniuljghwtt Sutnupbpwlwut k: Gwbwgh opquuhqup nith twb k-
vwpwbwluwt  wpdunulut  wowidwhwnlnipmt’  dkiunpniwg
dniujghuyh pupy ubjpnhnudnpuy jupgquynpdwt weoluynipnil, nph
opowthnijwjinipiniup qquih wqnplgnipinit k pnnunid hisybu wdpnne
opquithquh, wjtyhbu bt tpw wnpwtdht opqutikph b hwdwlwupgknph
Jpu:

Uung b mnudwpnnt dholi wykih swwn wnwppbkpnipnitubp jul,
pwl Wdwtnipjnititp: Yung Yuwppp npyku Yuint wykih thopp E, pute
unudwpynip: Uhehtimd 7%-n Jup& t b 8%-ny uby: Ywi twl
wnwppbpnipjniutitp juwhiph wpwbdht dwubkph hwdwdwutnipiniuk-
poid: Ujuwgbu ophliw]] Juiwtg dnin wifbjh jupd &o hpubp b nnplpp:

Pugh wn jwuwbg Unn swiupmpjub YEunpntup wydkjh gudp k
nbnuiuyuws, puwtt mnudwppjuig dnwn, hush wwwndwnny upwbg
wybkh htown £ hwjwuwpulopnipmnit quwht), put npudupgjuig:
Ujtwyhuh dwupqudbbpnud, husyhuhtt Eu wyyhuhqup, vynpuwihtt ygu-
pbpp, dwpdbwdwpgnipinitp, wybjh guép Swupmpjub Yhuwnpnup,
Syniunipiniup, wykh Jupd Epenyputpp, nidh b dwpduh dwuuwgh
hwpwpbkpnipiniup, jutwbg npnpwlh wnwybinipinit ki mwhu: Ulw-
tuyhtt nidh swihnudubpp gnyg Eu wmwjhu, np jubwyp dhohtunid 30-
50%-ny wykjh pny; b nnudwppljuighg: Uy vmwppbipnipjniut wp-
nwhuwynynud £ hhdtwjuind dwpduh Jiphtt dwunwd, npp winu-
duppuig Unwnn nidln b dnnwynpuytu 40%-ny: Ywtwbg djutught
dwuuwt unynpwpwp wykjh thnpp E hul] dwpyh yqupnibwlnipniup
opquithqumu’ wkjh pupdp: Pugh wyny wykih Uk swihubpnyd wnnu-
dupnuig Yuwhpp wnwybnipnit £ mmwhu (dwljubph Epupnipjut
hwolht: Snwdwpnluig djububpp junnigquspny nstisny skt nnwp-
pipynid Juwbwbg dfjwbubphg: Opybku Juwbnt Jwbwyp Juwpnn Eu
qupqugil] tnyuwhuh djwbwht dwuuwh dhwynph hwinby nid,
htsybtu b mnudwpnhly: Udbkiht, dupgnudubph wpyniupnid pny) ubknh
ubpuyugnighsutippn gnigupbpnid Eu tnybwwnhy djwbughtt nidh
hwpwpbpuwljwt wé, htusybu b nidbn uknh ukpluyugnighsubpp: On-
quihqunid wnjuw E Swpyh Epynt mbuwl: Fpwbghg dkhp fninwljynd
t opquuitpnid b djwutbpnid, Juplnp nbp £ pwunnud wytnkn nknh
niubignn gnpépupwgubpnid, hull Epipnpn wbuwlp Yninulynid k
Eupwdwouyhtt hjntuduspubpnud: Zkig wjuntn tu wuwhynud gwpyh
wybignijubpp: &wpyh wwpnibwlmpmniap opquutbpnid b Ujwb-
ubpnud Juwbwbg Unnn wykih pupdp k pwt miqudwpnljuiug dnn (12 b
3% hwdwwywwnwupwbwpwp), htywhu b dwolhh nwl: Uhehtnid fu-
twgh opquuhqup wwpnibwlnd £ 20-24% gwpwughtt pununphs:
Snudwpnljuig dnn djwbuwghtt hwdwluwupgp wybkh qupqugusd k
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nbunnunbpnt ubpwlwb hnpunuh hwodht: Ujn hnpdnth wnlw-
jnipniup nidught phintiwsnipjut wqpkgnipiniithg dfubwghtt swduwh
wd L wywhnymd: Pwtth np Juwbwgh opquuhqunid wnkuwnnnuwnbkpnuh
wupnibwlnipmniip wybkih thopp k, pwt nqudwuppuig dnwn, wyw
djubtbkph dwduh dbdwgnmdt F wybkth pupn ptnhp £ jubwbg
huwdwp: Qpulijuimput nfujubpn wnudwppljuibg  djwbwght
quuquép dhohtnid 20 g gqhpwquugnid b jubwbg djwbught
quuqusht [4]:

Ujt, np djwbwghtt hjntuguwspp wygkjh owwn juynphwitp £ wgpnd,
pwl Swpwuyhtp, wuydwbwynpjws b tpwing, np nnudwpnluig
yniputhnpuwbwynipniup wykh wpwgq k, hugh hwoght tputp jupng
El opwlwt Unwin 30% Junphw wykjh oqunugnpsdtiy, b u sh hwtqkguh
dupduh dwuuwgh wykjugdwu: Uhuspbn tnytwnhy phintdwsnipyudp
dwupgnudubph dudwbwl] mnudwpnhl Ynpginud Bu 30% wydbih owwn
Junphw, put jubuwyp: Uuqud puh pupwugpnid nnqudwpnlubg op-
quithqup 200 Yuynphw wykih E uypnid, pwt jwbwgh opquuthqup: Lul
wywugnigyws k, np nuphph htn jubwgp wykjh own djubwhtt dwuu-
uw ku Ynpgunud, put minudwpnhly: Uwpduh dwuuwgh thnpp wyb-
jugnidp mnuuiwppjutg dnn tjunynd k44 nupkjuinud, hull ju-
twig dnn’ 55 mupkluind: Udpnne yuiph phpugpnid wnkuwnnu-
nbkpnth wwpnibwlnipjut dwjuppulp nqudwupguig opquthqunid
dunmd E gplpt wuthnthnhy, hull Juwbwbg opquuhqunid 35-55 .
dudwtwljwhwnyjwénid tunpngbhth yupnitwlnipiniup 75%-ny tjw-
qnud k [5]:

Stunnunbpnth wwpnibwnipjut juynit dwwupguljp opqu-
thqunud pnyy £ nnwhu nwnudwpnputg Swpuyuwght poheutiphtt dtuyg
pufulwihi thnpp &wpukp ghnpnn $hpuknttph qiphofuwbnpyudp
Supyuuwntnsd pEpdtunutinh hwinby: Zuwdbkdwnbing jubwig b npw-
dwppuilg bunwnbnh opewlinid nknuljuy]ws fwpuughlt pehelitpp’
ghnlmfwuiltpp wwpgly &b, np jubwgh dwpuwihle pohgukpp hhug
wiqud wykjh ks L, put mqudwppljubg pohoutpp, jutwgh dwp-
wujht pohon Lplnt wuqud wykh fwpyuwuntnsd PEpdbunubp E wyw-
pnttwlnid b Eplynt wiqud phy Swputp denpnn pdkunttp:

znpuntubph  wqpbgnipjniup phipnud £ upwb, np Jung Yyuuph
nwppbp dudwbwluopowtibpmd dwpyp nbnujuyynd £ dwpduh
nwppbp dwubpnid: Ujummwdbuwjuhy puquuphy htnhtwlutp tonud
El, np Jwbwgh dwpduh punpwhwpnyg hwnjwsutp Jupbh £ wb-
Jutl] gnnjunbnp, npnduyjup, hbwnnypp, wqnptpp b Ynipdpp: Uhty-
ntn hwdwpynud E, np Juwbuwp wydkh hbon Eu wmquuynid gnunljw-
nbnnud nbnujuyws wpuyhg, put wnudwpnhl, hull hus YEpw-
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pipmud £ wanpbpht, wyw wyjunbn hwjuwpwl yguwnybpt E: Yuwiwgh
wqnpbpp hnh jubwbg hwdwp ympophtmy Fubpghuyh wwpwph wn-
poip ki Ugnptph dipht hwndwénid b tunwnbnnid §ninwuljdws
Swpup Jhuuwpwbbpp wuinud tu kuubkighw) dwpw: Opgquthqup
sh ogunmugnpénid dwpduh unnphtt hwnqwénid Yninwljdus Lwpuh
wuwowpubptt wjupwtt dudwbwl], pwuh nkn nstswgyus sk unnpht
hwndwsh dwpwp, wyny yundwnny puduiuiht dudwbwl b wb-
hpwdtown unnnphtt hwndwsh Lupuyh wpdwt hwdwnp: Ujuintwdbuwg-
uhy hwwnnil punpjwsé Jupdnipnitubpp pny) Eb mmwhu ppulub
wpyniuph hwutl): Yutwyp wybkih hwldws tu dwpduh dwuuwgh nw-
nwbdwp, hwnjuybu Jun Jkuinywuniquyh jud vwjuduowund wy-
phjulbpyh dudwbwly: Ujuwhuny, opquuhqunid wpuh pupdp ww-
pntbwlnipiniup jutiwgh $hqhninghwgh phwjutnt npubinpnudu k [6]:

Quuyud pugupdul) dyubughtt mdh gusp wpdtpubphtt’ Jubwig
hwpwpbpuljwi nidp, punphhy guép hwuwlh b thnpp pwoh, hwdwpyw
huwutinud £ wnudwppljutg gnigmuhoutphty, hull wqnpph djwtukph
nidp wbquud ghipwquugnid E: Unephljuiph U wiquubkph ubnwljub
hwuntinipjut spowtnid (Uhtgh 12-14wn.) wpwybjugnyt judwjulwb
djwtuyhti nidp dhohtnud tnyub k:

Qubwbg puphwinip Jjubuwhtt mdp dnnwynpuwybu dnn k
nnudwpnjuig gniguhoubpht: Ywbw)p hwdbdwwnwpwp dknptph b
hpwih pnyp djuutbp niik: Yuwbwtg dwupdih jupnigdusph wnwbd-
twhwwnlnipmnitubpp yuydwbtwynpuws tu dwuuwgh fEtnpnth wybkh
gudn punhwunip nhppny [3]: ‘

Zbnmwgnuunipjut byunulp puguwhwynt] nntwpwpbph dih b
swthbiph wtwnndhujut wthwwnwlwb, hwdwlgdws thnthnjunipini-
utph U unnpht Ypenypubtph duh b juquuswhwlwbt mhuybph thnju-
juyulgnipyutt ophttwswhnipnitubpp tnyt juquuswhwlub ju-
nnigudpny 16-20 n. hwy EpuhYy judph wnehljubph dnwn.

1. wupgk] 16-20 w. hwy tpupl fudph wnehfubph dwpduh tdw-

twwnhy juquusuthwlwut jurnigyusph wnjwynipiniup:

2. Puguhwjnk] nnbwpwptph wthuwnwlwt dnpbndbnnphly thn-

thnjunipjniinbpp:

3. Nuunidtwuhpl] vnnpht Jbpenyputph dnpbndtnnphl gnigw-

uhputinh wthwwnwljut thnthnpnipniaubpp:

4. Zujntwpkpl] wybknpy pwoh wnljwmipjut hkwnbwipny nwn-

twpwpbph wthwwnwlwbt dopdndbtwnphy thnthnjunipmniuaubph
b uwnnpht Jkpenypubph Unpdndbtwnphly gniguwuhpubph tn-
thnjunipjniubinh uuyp:
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Unipp b Ukpnnukpp

ZEnwgnumpjut Uk pungplyly Eu twhwybu punpus unyb
Juquuswthwljut junnigyuspny hwy Epuhl judph 16-20 w., dwpduh
wytynpny pwpny 30 wnghlubp: Swphpuyht funudpp ptunpyy £ pun
1965 p. nmwphpuyh dnppninghuyh, dhqhninghuyh b Yhbtuwphuhuh
punnitjws puuuljupgdui:

Juquuswthwlwb jurnigquéph mbuwjubpp punpdt) Gu dwpd-
uh b unnpht YEpenyputph whwnpnyndtwnphly sahnwdutph dhengny,
hudwywunwupimt U9 2kpunpnigyne (1938p.) nuuwlupquui: Zw-
dwduwgt wyn quuwlupgiuwb wwppkpnid ko 3 hhdtwlw why Hy-
ununpd, dkqnunpd, tugnunpd: Uwljuyt wyp wmhwybpp dwpnip dling
gnpbpt skt hwunhynud, ntunh punnitjws k ppuig puwdwtinudp 6 dwuh,
npnbp  wwjlwbwlwinpkh  wijuigl] kb junhbulub  wwnkpny
AHLO,TX: Zudwyuinuupuwiwpup A-inhuyh Junnigdusp, H-nhuh
Junnigwép, I-nhwyh Junnigyusp, O-nmhuyh Jupnigqusdp, T-inhuh
Junnigywédp, X-inhuyh Junnigywdp [1]:

Udlnpy pwigh wnfugnipyniip npngyty £ Bpoy-Spnigoh h-
nkpuny

‘Lnpdwy pu=Zwuwlp(ud)-100, Ept hwuwlyp 155-hg vhush 164 L,

‘Lnpuu pup=Zwuwlp(ud)-105, kpk hwuwlyp 165-hg vhtish 174 L,

‘Lnpuwy pup=Zwuwlp(ud)-110, tpk hwuwyp 175 b wdbh L,

Guinwpjuy pup=unpduy puip-10%,

Uqbknpn puip= Lnpdwy pup +10%:

Nubtwpwptph dnpdndbnphwt hpujubwgyl) E wjubtnngpud-
dugh dhongny: Utwnpnunubwnphy suthnudutph dhengny npnoyl; Eu
htnljuy gmguithoibpp 1ninbwpwph kplupnipmiip, 2)nntupwuph
obn (uupp, nnnudhq Yudwph pupdpmpnibp, 3)nnbwpwph dlp’
Eghyunwlul, hntbwlwi, nipnuulynit, 4)dhljh wulyniup, 5)onuyupny-
jmtt hnph wuljniup, 6)ypniulynulph nhppuyhtt wulmniup, 7)yndh wul-
mmiup, 8)ypniulnulph wulyniup [2]:

dhpnudnipnit b iqpuljugnipinii

ZEnwgnunipjut wpyniupnid wupqykg.

1. huy Epuhl fadph 16-20 w. wnehlubkph dUnwn ghphojunid L
AH,0,X juquuswthwlwb junnigyusph wmhwbkpp, npnup k
npungpyytghtt htnwgnunipyu dke: Zknwgnunjwsd pninp wn-
ohljutinh Unwnn wnljw k wybknpry puwy: &wpwh Ynrtnwlnudp jni-
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puwpwusinip tphnwuwpn wneolw Unwn hwdwwywwnwupiwnid
E juquuswthwlwut jupnigdusphl,

2. hbwnwgnuinipjut wpyniupnid wwpqykg, np pnjnp snpu Jug-
dwswthwlwb junnigyuspny wnhybph dnwn wniu &b wyn nh-
wht punpny nntwpwptph wthwnwljwt dnpdndtwnphly thn-
thnjunipjniuitp nidnpldughwutph nkupnd,

3. hknwgnunipjut wpnyniupnid wupqytg, np pnjnp snpu Jug-
duswthwlut jupnigusépny whwybph dnnn weljuw B wyy
wnhuyht punpny unnpht Ybpenyputph dnpdndbwnphly gnigw-
uhputinh wthwwnwljut thnthnpunipniuukpp,

4. hujntwpkpytg, np wyknpy puwoh wnluynipjut htnbwupny
ponp snpu Juquuswthwlwt junnigquspny wnhwytph dnwn
wyn; mhwht punpn) wnljw £ nntwpwpbph wthwnwljub dnp-
dIndtnphly hnhnjunipmniiutph b wvnnnphtt yEpenyputph dnp-
dndbwnphll gniguuhpubph thnihnjumpmitubph whdhowlwb
Yuawgp,

5. huyynbwpbplytg, np wyknpn pugh wnljuynipyut hbnbwipny
ponp snpu Juquuswthwlwt junnigquspny wnhwytph dnwn
wynp mhwht punpny, nntwpwptph wthwnwlut Unphndtn-
nhYy thnthnjunipiniiubph b unnphtt Ytpenypubph dnpdndbtn-
nhy gniguuhpubph thnthnpjunipniutbph wtdhpwlub fuuh
ounphhy wnlw Et nntwowph wthwwnwlwb otnnidutp:

Lhnpniinjué F03.02.20

HccnenoBanue usmMeHeHnii MopdomMeTpuyecKux mokasaresiei cTomn
AeBYLIEK apMSAHCKOH 3 THUYECKOM I'PYyNIbI ¢ JUIIHUM BeCOM, OTHOTO
COMATHY€CKOI0 THIA ¥ BO3PACTHOI rpyninbl

K.A. He6orosa, H.I'. Xauarpsin

Iesnpr0 HACTOSILIETO MCCIENOBAHMS SIBISUIOCH BBIABICHHE Hanboiee
pacmpoCcTpaHEeHHBIX COMATOTUIIOB AeBylLIEK 16-20 neT apMsSHCKON 3THHYECKOU
TpyNIbl, @ B COYETAaHUH C JIMIIHUM BECOM BBIIBUTH KOPPENALMOHHYIO CBS3b
MeXly HapyUIeHUIMHU MOP(HOMETPHUH CTOI U HIPKHUX KOHEYHOCTEH.

Hcnonp3oBanace kmaccudukanus M.B.YUepHopyrkoro, mo KOTOpoit
BBIACIAIOT 1ecTh ycnoBHbIX TUnoB A,H,I,O,T,X. B ucciaenoBanuu 3aneincTBo-
BaHbl 30 AeBylLIeK apMSHCKOM 3THHUYECKOH rpynmsl ¢ xapakrepHsiMu A,H,0,X
COMAaTOTHIIAMHU.
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bruta BbIsIBIEHA KOpPPENSATHBHAS CBSI3b MEXKIY COMATOTHIIOM, yCYTyO-

JICHHBIM JIMITHUM BECOM H MOp(i)OMeTpI/ILIeCKI/IM N3MEHCHUEM CTOIl 1 HUXXHHUX
KOHG‘{HOCTCI\/’I, HNCKPUBJICHUCM IMO3BOHOYHUKA.

Study of Changes of Morphometric Indices Feet Girls of an

Armenian Ethnic Group with Extra Weight, of the Same Somatic

Type and age Group

K.A.Nebogova, N.H.Khachatryan

Our task was to identify the most common somatotypes of girls aged 16-

20 years of the Armenian ethnic group, and in combination with excess weight
to identify the correlation between violations of the morphometry of the feet and
lower extremities.

The classification of M.V. Chernorutsky was used, according to which

six conditional types A, H, I, O, T, X are distinguished. The study involved 30
girls of the Armenian ethnic group with characteristic A, H, O, X somatotypes.

A correlation was found between the somatotype, exacerbated by excess

weight and morphometric changes in the feet and lower extremities, and
curvature of the spine.
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Assessment of Salt Concentration in Cheese Commonly
Consumed in Armenia
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Key words and acronyms: non-communicable disease (NCD), blood pressure
(BP); cardiovascular disease (CVD); risk factor; cheese; salt; con-
tent; intake; Armenia

Introduction

There is a strong evidence that elevated salt intake increases blood
pressure (BP) and thereby increases the risk of CVD (hypertension, strokes,
heart attacks, heart failure) - the leading cause of death and disability worldwide
[1, 10, 16, 21, 26, 30, 37, 39, 42]. The current salt intake in most countries
around the world — 9-12g per day — is much more than is physiologically
necessary [11, 15, 25, 36]. The reduction in salt intake may notably reduce BP
and the risk of associated non-communicable diseases; it is considered the most
cost-effective measure to improve public health [1, 2, 5, 11, 17, 18, 26, 36, 39].
The WHO has recommended salt reduction as one of the top three priority
actions to tackle the NCD crisis [3]. At the 66™ World Health Assembly, it was
unanimously agreed that all countries should reduce their salt intake by 30%
towards a target of 5 g/day, by 2025 [31]. The Council of the European Union
has provided its support to the EU framework for national salt initiatives to
reduce salt intake [9]; within the EU, most of the member states recommend 2.4
g sodium (6 g salt) daily [4].

Numerous comprehensive reviews highlight salt reduction programmes
worldwide [1, 16, 18, 27, 33, 35, 36, 40]. By end-2015, a total of 75 countries
had national salt reduction strategies, that include industry engagement to re-
formulate products (n=61), establishment of sodium content targets for foods
(39), consumer education (71), front-of-pack labeling schemes (31), taxation on
high-salt foods (3), etc. Legislative actions related to salt reduction such as
mandatory targets, front of pack labeling, food procurement policies and



80 Menununackas Hayka Apmenun HAH PA 1. LX Nol 2020

taxation have been implemented in 33 countries; 12 - reported reduction in salt
intake, 19 - reduced salt in foods, 6 - improvements in consumer knowledge,
attitudes or behaviors relating to salt [35]. The majority of programmes apply
target-based approach, prioritizing top contributors to daily salt intake, such as
bread, cheese, processed meat products (ham, sausages), sauces, etc. [4, 7, 14,
24, 40]. The totality of the evidence supports efforts to achieve population-wide
lowering of salt intake. Most successful programmes (in the UK and Finland)
serve as a guide for other countries [7, 15, 16, 27, 35, 36]. The well-functioning
programmes are underpinned by effective surveillance systems that monitor
population salt consumption patterns and major sources of salt in diet. However,
many countries lack data on key areas of salt consumption such as national salt
intake levels and the amounts of salt in local food products. These data are
essential for planning a programme that would target the area of greatest weak-
ness and have the greatest impact in terms of health and investment [38, 42].

National context. Like many countries, Armenia is facing a growing
NCD burden [22, 41]. Over past 30 years, the NCD prevalence and related
mortality saw in the country a 2-fold increase. In 2016, the mortality due to
most prevalent NCDs comprised 80%, with CVD being the lead cause (55,6%),
followed by cancer (20,6%), diabetes (3%) external causes (3,8%), other (2,4%)
[22]: risk factors that account for the most disease burden in Armenia include
dietary risks. The country is confronted with excessive salt intake of its
population. NCD STEPS Survey (2016) found a mean salt intake at 9,8 g/day
among 18-69 aged people: 11 g/day in men, 8,4 g/day in women [22]. In a
parallel study [15], sodium content was measured in urine of reproductive age
women: UNaC/UCr ratios approximated an average sodium intake of 5,5 g/24h,
equivalent to a salt intake of 13,9 g/24h.

The NCD prevention and control in Armenia is a stated priority: several
policy documents call for a comprehensive health system response to reduce the
NCD burden. However, there is a lack of pragmatic implementable recommen-
dations on which such a response should be based [41]. The country does not
have maximum population salt intake targets. There is no surveillance system to
measure, monitor and evaluate population salt consumption patterns and the
major sources of salt in the diet; there is a lack of information on the salt content
of the main salt-containing foods. In particular, very little work has been con-
ducted looking at the salt content of cheese, commonly consumed in Armenia.
Therefore, we conducted an indicative study to measure and evaluate the salt
content in various cheese products, so that policymakers can decide on the
appropriate action to achieve salt reduction and whether cheese is a priority for
such action in the country.

Material and Methods

The initial plan was to categorize and estimate average daily intake of
cheese products in Armenia; then, once an estimate of salt content for a specific



Menuiuackas nayka Apmenun HAH PA T. LX Nel 2020 81

type of product is determined, to calculate average daily intake of salt from the
product. To this end, the following basic facts on cheese consumption were
considered:

e 91,8% of the population in Armenia consume milk and dairy products
[28]; 89,4%- consume cheese and 98,3% of consumers prefer cow milk
cheese [8]; producers of dairy products produce over 20 types of cheese
made from cow, goat or sheep milk; more than 95% of total production
is cow milk cheese [13, 34].

e 85% of cheese consumers prefer domestically produced cheese - taste is
the dominant factor (Armenian consumers are different with their salt
preferences in cheese, and while American and European types of
cheese usually have a low percentage of salt, Armenians prefer saltier
cheese) [8]; ethnic cheese types are Lori, Chanach, Chechil and Buried
cheese; import substitution is promoted through production of Suluguni,
Gouda, Edam, Emmental, Feta, Blue cheese, Cheddar, etc. [8, 13, 34];
more than 60 large and medium-size enterprises and small factories or
family farms operate in the sector; almost all the cheese-makers are
engaged in production of Lori and Chanakh cheese types [23].

e On average, people in Armenia consume approximately 10 kg of cheese
per year [32, 34]. The average for recent 6 years (mean+SD) is 9,95 +
0,37 kg with standard error of the mean (SEM) - 0,33, 95%CI - 9,62
+10,28 and coefficient of variation (CV) -3,69%, all together indicating
low level of variability of cheese consumption in the country.

o Cheese priorities (cheese most needed/wanted). Consumers prioritize
semi-soft cheese Lori (66%) and soft Chanakh (26.4%), both aged in
brine; for most consumers, Lori cheese has an optimal combination of
fat and salt that together with the affordable price makes this type of
cheese the market leader [8, 13, 34]; Chanakh - the second most popular
cheese - is cheaper across the range of all types of cheese; it has rather
salty taste. Far from ratings of the above two types of cheese, cate-
gorized as I and II groups, the remaining 10-12 types of domestically
produced cheese constitute third, fourth or lower preferences (all
together 7,6%): these are categorized as III group of cheese - less
affordable though having a reasonably low salt content (Suluguni,
Chechil, Mozzarella, Gouda, cottage cheese, etc.).

Sample size

Throughout 2019, a total of 62 samples of cheese products were collected
(included in the study), out of which, 20 were delivered by cheese-making
enterprises or sole proprietors directly to our two laboratories of the NIH/MoH
and STANDARD DIALOG for direct chemical analysis of salt in the products
(along with a range of quality and safety indicators); 9 samples were randomly
collected from Yerevan supermarkets (one per each supermarket) by the study
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group itself and tested in the same laboratories; the remaining 33 samples were
tested for salt content by cheese industry units (11 large cheese-making
companies) and, then, upon request of the Food Safety Division of the
Ministry of Economy, the results were reported to the study group (we relied
on accuracy of the data, provided by manufacturer’s laboratories). All the
samples were specified by cheese type only (for grouping of the results in
accordance of their categories above).

Determination of the concentration of chloride (from sodium chlori-
de) in cheese

The content of the sodium chloride in all cheese samples was determined
through measurement of the concentration of chloride ion, using titrimetric
method (with silver nitrate) in accordance with the national standard — GOST
3627-81: details of the method are presented elsewhere [12]. The final result of
analysis for each sample was the arithmetic mean of two parallel measurements.

After determining the salt content in the cheese, the average daily intake
of salt from this product was calculated using the percent product weight as salt
multiplied by the estimated average daily intake of the product (ARMSTAT list
of consumed specific food products [39/). Values are reported as arithmetic
mean, standard deviation (SD), standard error of the mean (SEM, using t test)
and, then, the confidence intervals (95%) and coefficient of variation (CV).

Results and Discussion

The table below shows salt levels in different types of cheese per 100 g.
In general, the salt content in cheese was very high and there was a large
variation in salt content between different types of cheese and within the same
type of cheese. This is evident from high (24,7%) and very high (>30%)
coefficients of variation, referring to relevant CV classifications [6].

Table
Salt content in various types of cheese in Armenia
Cheese category (group) n Mean=+ SD 95% CI CV%
(g/100 g)
1. Semi-soft brine cheese of Lori 25 3,82+1,53 | 3,15+4,49 40,1

type, market leader (N 1) with

preference rate 66%

II. Soft brine cheese of Chanakh

type, N2 bestselling cheese with 25 4,77+ 1,18 | 4,25+5,29 24,7

preference rate 26,4%

II1. Group of 10-12 types of locally

produced cheeses with lower 12 1,85+ 0,98 | 1,23 2,47 53,0

preferences (7,6%) and low salt

content (less affordable)
Weighted average: {(3,82 x 66%) + (4,77 x 26,4%) + (1,85 x 7,6%)} : 100% = 3,92 + 1,40 (CI

3,29 + 4,55)
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Salt levels of popular brine cheese (I-1I categories) were much higher (2-
2,5 times) compared with salt content of locally produced foreign types of
cheese (1,85 g/100g), though the latter are similar to those observed in the UK,
the Netherland and several other countries [14, 24, 29]. On average, the soft
brine cheese of Chanakh type (4,77+1,18 ¢g/100 g) contained the highest
amounts of salt. However, the weighted average (3,92 = 1,40 g/100 g) for salt
content in the overall cheese product (aggregated) was close to the mean level
of salt of semi-soft brine cheese Lori, because of its rather large share in cheese
consumed in the country.

In Armenia, the average daily per capita intake of cheese is 28 g [19].
Given the percent salt content of typically consumed cheese (3,92%), the
average daily salt intake from cheese is estimated to be 0.0392 x 28 = 1,1 g salt,
which constitutes 11,2% of the mean salt intake (of 9,8 g/day) in the country.
This percentage exceeds the share that cheese contributes to salt intake in many
other countries such as the UK, the USA, Australia, New Zealand and Canada
[14]: these are known of their rather long history of implementing salt reduction
programmes with reduction targets, set for many salt-containing food including
cheese products.

Conclusion

This research demonstrates that salt content in cheese, commonly
consumed in Armenia, is rather high; there is a wide variation in the salt content
in different types of cheese and even within the same type of cheese. The
product is widely consumed in the country and, with its high salt content,
tangibly contributes to salt intake of the population. When developing a salt
reduction programme, among other salt-containing food cheese can be targeted,
helping to lower the levels of dietary salt.

OueHka cogep:xkaHusi COJIM B ChIPaX, 00BIYHO
norpedJsieMbIX B ApMEHUH

A.A.bazapusin, I'.I[.Acaansn, A.C.Kazapsu, I.M.Anapeacsiu,
K.JIL.Cymxsan, A.JO.llIupeansn, P.C.Ctenansn, I'.3.Ilerpocsin

[Ipoananu3upoBaHbl OpUTMHANBHBIE CTaTb M KpyNHBIE 0030pHl (B
OCHOBHOM, aHI‘JIOHBI:I‘-IHBIe), B T.4. TEMAaTUYCCKUC OOKJIaJAbl U PYKOBOJACTBa
BO3, npeacraBnsiomue oKa3aTeNbHBIE NAaHHBIE O TOM, YTO IOBBIILICHHOE
HOTpe6HeHI/Ie COJIM MNPUBOAUT K IIOBBIIICHHUIO KPOBAHOI'O MHAaBJICHUA U, TEM
caMbIM, K pa3BUTHIO psla CepIeYHO-cOCymucThIX 3abomeBanmii (CC3), a
COKpaIleHHE MOTPEOICHUSI COMM MOKET CHHU3HUTH KPOBSHOE NaBJICHHE M PHUCK
accouuupoBaHHbix CC3.

OmnpeneneHo coaepxaHue Xjopuaa HaTpus (MO HOHY Xjopa) B 62
o0pasuax Mpou3BOJUMBIX B APMEHUH TPaIUIIMOHHBIX CHIPOB — JIMIEPOB PHIHKA
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(JIopu m Yanax), a Takke MECTHBIX aHAJIOTOB psia 3apyOCKHBIX COPTOB; 33
aHaJM3a BBIIIOJHEHBI ChIpOJENaMH. Pe3ynbpTaTsl pasieneHbsl Ha TPH TPYIIBL C
yUeTOM THIIA MPOAYKTa U CTECIIEHH NpeAnouTeHus notpeduteneii (%) npu ero
BBIOOpE.

Iloxa3ano, 4TO conep:KaHUe COJIM B OOBIYHO MOTPEOIIIEMBIX B ApMEHNHU
COpTax chipa JOBOJILHO BhICOKO (B cpeaHem 3,92 + 1,40 r/100r); ypoBeHb conu
B pa3HBIX THIIAX CHIPOB U JaK€ B OJAHOM THIIC MPOAYKTa (OT Pa3HBIX MPOM3-
BOJMTENCH) cmIbHO BapbupyeT (2-2,5 pasa). ChIpbl COCTaBIAIOT TIPYIIIY
LIMPOKO HOTPEOISIEMBIX MOJIOYHBIX NPOLYKTOB (89,4%, B cpennem 28 1/1eHb),
W T03TOMY BBICOKOE COJEpKaHHE COJU B ChHIPaX BHOCUT OLIYTHUMBIH BKJal B
obmee norpedinenue conu HaceneHueM (11,2%). CrnenoBarenbHO, TIpU paspa-
0O0TKEe TpOTrpaMM IO COKPAIICHHIO TOTPEOJICHUS COJM MOTYT OBITH YCTaHOB-
JICHbI LIeJICBBIE MOKA3aTeNy, KaK Al OCHOBHBIX COJIECOACPKAIINX HMPOTYKTOB
(x71e0, MSICHBIE M3JIENUsl, COYCBI), TaK M JUIA CHIPOB, CIIOCOOCTBYIOIIE CHIDKE-
HUIO YPOBHSI ITpHUEMa COJIH C TTHIICH.

Zuyuunnwiinid unynpuwpwp uywunynn wwiph vk wnh
Junnipju ghwhwwnnmdp

U.U.Luqupgul, 2.8.Uyuiyub, U.U.Nmqupui, .U . Qigptwuuyui,
4.L.Umgjul, U.8nL.Chpjwiyui, (k. U.Unbkthwiyub, .2 MEnpnujut

Yuunwpyb] E ophghtiwy hnpdwsutph b swwnit wjuwmplubph,
wyy pUynd U2U-h phldwnhl qiynygutph b ninkgnygbph Jppnisni-
pil: Zudwdugtt numdtwuhpdws wnppipubph suhhg wkjh pw-
twlubpny wnh vywpnudp phpnud £ wipyut dupdwt pupdpugdut b
npubu hbnlbwip Uh pupp uhpn-winpughlt hhjwinnpemniutbph quip-
quguwl, hulj wnh vywundwt vwhdwbwhwlnidp jupnn L hokgub) wp-
jut Lupnudp b Ypdwnk] hwdwywnwupwt hhjwinnipniuubph qup-
qugdwt nhuljp:

(pnpyty E bwinphnudh pinphnh upnibwynpinitp (pun pinph
hnth) wjwiunuljut huyjuljut guupuntuwlubph osnijuyh wnwew-
wnwptbp Lonh b Qwbwh ywthpubph, husybu twb mEnuljut wpnwug-
poipjut onwphplpyu wypwpwuhoutph 62 udnwpubipnud, 33 uuniy-
utph wtwhqubpt hpwlwiwgyt] Bu wwipugnpswlui $hpdwtkpnid:
Upmynipbtpp pudwin]t) ki kpkp jadph’ hwodh wnbibng wubph nk-
uwlp b uyupnnubph twhipunpnipyut gniguthop (%-p):

NMupqyl] £ np wnph jonmpniip Zwjwunwinid unynpupup
uyunynn wuiph nkuwlubpmd puduljwiht pupdp t (hehtip’ 3,92 +
1,40 ¢/100q), wnh dwlwupnpulip wwbuph wnwppip nbuwlubpod b
unyuhul] by wbuwlh wpunwnpuwiph dbky (nmwuppkp $hpdwtitphg)
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nwwnwiymd k 2-2,5-h vwhdwbubpnid: Guptwdpbpph nuunid yuwtph
wnwppbp nkuwlutpp juqunud Bu juyt vygupnd nitikgnn dptpputiph
Junwdp (89,4%, Uhohtip 28 g/op), b, nipkul, wnh pupdp wupnibw-
Ynipjniup wwuph nwppip mbkuwlubpnid qquih tbpppnud E niabund
phwlsnipjutt Ynnuhg vyunyny wnh pughwinip pwbwyh dke (11,2%):
Zhnbwpwp wnh vyuedwh jpdundwbb ninnjus spugplph dowl-
dwt dudwbwl Jupnn o vwhdwtgl) phpwhiaghtt gniguthoubkp htg-
whu wn wwpnibwlnn hhdtwlwt ywwnpuunh vbiqudptpph  (hwg,
duwdpbpp, unniutikp), wjtybu b wwuph wmwppbp wkuwlutph hw-
dwpl npwing hul tuqkgutng ubtinh htwn pugnigng wnh pwbwlp:
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buoMmexanuueckoe MOJACIUPOBAHMUE IBUKCHUN CTPEMECHU
IIPpH CTANICAOIIJIACTUKE

C.JI. Manacsan, A.X. Hazansn, A.K. llorocsan, A.K. lllykypsin

EI'MY um. M.I'epayu, xaghedpa JIOP bonesneti
0025, Epesan, yn. Kopiona, 2

Kurouegvie cnoea: CyxXxOXWINsS CTPEMEHHOIN MBILIIBI, OTOCKIEPO3, CTaleno-
TUTaCTHKA

Otockiiepo3 — 3To 3a00NeBaHUe, BRI3BAHHOE HAPYIICHHEM MeTa0oIn3Ma
KOCTHON TKaHHU B ONpEAETICHHON 30HE BUCOYHON KOCTH. CKOpPOCTh PEMOAEIH-
pOBaHUSA KOCTHOM TKaHU yXa y 4YEJIOBEKa, KaK IpaBWIO, KpailHe Hu3ka. Ilpu
OTOCKJIEpO3e MHIHOMpOBaHWE pOCTa KOCTHOW TKaHW moxpasisieTcs. Korma pe-
MOJICJIMPOBAaHHE KOCTH BO3HUKAET B 00JACTH OBAJIBHOTO OKHA W TUIACTHHKH
CTpEeMEHH, BO3HHMKAeT (pUKcalysi MOCIEIHEro, YTO MPEMATCTBYET Iepenade
3BYKa M MPOSIBIAETCS B KOHAYKTHBHOHM moTepe ciyxa. Ecimu B mporecc pemo-
JIEITMPOBAHUSI KOCTU BOBJIEKAETCS YJIUTKA, MOXKET BO3HUKHYb HEHPOCEHCOpHAs
TYTOyXOCTb.

3a007eBaeMOCTh OTOCKJIEPO30M BapbUPYeT B 3aBHCUMOCTH OT DAacHl,
qaiie BCTpeYaercs y MpeAcTaBUTeNlel eBPONEOMIHON pachl, MEHEee pacipo-
cTpaHeHa B BocTouHoll A3uM U Cpelld KOPEHHBIX aMEPUKAHIIEB U JIOBOJHHO
peaKa cpeau HETpOUIHOM packl. PacpocTpaHEeHHOCTh OTOCKIEP03a COCTaBISET
or 0,3 mo 0,5%. Ilpu THUCTOIOTHYECKOM HCCIEAOBAHMM HAa BCKPBITHH OTO-
cKkJepo3 BeIsABIsAeTCS B 10 pa3 yare, 4eM NposiBiIseTcs KIMHUYeckH. beccum-
TOMHOE TE€YEHUE OTOCKJIEPO3a BO3HHMKAET, KOrJa PEMOJACINPOBAHUE KOCTH HE
BJIMSICT HA MOJIBUKHOCTh CTPEMEHU U Ha YJIUTKY.

HccnenoBannsa BUCOYHBIX KOCTEH MOKa3alH, YTO OTOCKIEPO3 TUCTOIOTH-
yeckH BbIBiseTcs y 1% uepHokoxux u 8,3-12% mnpencraButeneil 6enoit pacel
[6,7,10]. Bomee mo3mHME WCCICNOBAHUS TMOKA3ald CHIDKCHHE PacIpOCTPAHCH-
HocTh OT 3 1o 4% [5]. 3aboieBaeMOCTh KIMHUYECKH BBIPAKEHHBIM OTOCKIIE-
pO30M CHIKaeTcs. XOTs THCTOJIOTHYECKH OTOCKIEpO3 OJUHAKOBO pac-
MPOCTpaHeH y 00OMX IOJIOB, KJIMHUYECKH OH TposiBisercs B 1,4-2 pasza wame y
KEHIMUH, 4eM y MyxduH. Y 85-90% mamueHToB B OTOCKIEPOTHIECKHH
MpoIiecC, KaK MPaBUIIO, BOBJIEKAOTCs 00a yxa [8].

Henp uccnenoBanusi — ¢ NO3ULIUM OMOMEXAaHUKH MPOBECTH aHAJHN3 JBHU-
KEHHSI CTPEMEHH U OIIEHUTh MOCIEICTBUS COXPAHEHHS CYX0)KUIIUS CTPEMEHHOM
MBIIILBI TP IPOBEACHUH CTAIIECOIIIACTUKH.
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MarepuaJj 4 MEeTOAbI

B rpymiy olleHKH pe3ynbhTaToB CTAaNEAOIIACTHKHA C COXpaHEHHWEM U
MEepPeceUYeHNeM CTPEMEHHOM MbIiibl BONUIO 100 manueHTOB ¢ OTOCKIEPO30M,
35 myxuuH, 65 xeHIHH, B Bo3pacte oT 18 mo 66 (40,18 £ 8,74) ner. Beem
ManUeHTaM TPOBEACHBI ONEpallii Ha CTPEMEHU C HCIOJb30BaHHEM Ted-
JIOHOBOTO CTEP KHEBOTO mpoTe3a: 80 cTaneqoTOMuil ¢ COXpaHEHUEM CYXOKUITUS
cTpeMeHHOM MbIIbI U 20 onepaiuii ¢ ero nepeceueHueM.

PacyerHass o0macTh CTpeMEHHM B CHCTEME KOCTOUYEK CpEIHEro yxa
npeacTaBieHa Ha pucynke. Cuctema koopauHat Oxyz, B OTJIIMUKE OT 3aJa4d O
HaNpPsHKEHHO-1e(OPMUPOBAHHOM COCTOSHUM CTPEMEHHU, MPUBSA3aHA HE K
TUIOCKOCTH OBAJIBHOTO OTBEPCTHS, & K TUIOCKOCTH MOJIHOKHOM ITACTHHKH CTpe-
MeHH. Pa3Mepsl cTpeMeHU 1 JTaHHBIE O €T0 IMePeMEIEHUH B3SThl U3 JINTEPATyPhI
[1-4, 9]. Ctpems cuuTaeTcst aOCOTFOTHO TBEPIBIM TEIIOM.

m. tensor timpani

Pucynok. Llenb ciryXOBBIX KOCTOUYEK U pacyeTHast 00JIacTh CTPEMEHU

I[J'ISI pemeHusa 3adad O MOOYCPCAHBIX IABHUXCHHUAX CTPEMCHU OTHOCH-
TEJIBHO OCeH KOOpAWHAT MUCII0JIb30BaH KHUHEMaTHYCCKUM Ioaxomd.

Pe3yabTaThl H 00CyKaeHNE

Crtpemst coBepIIacT IBUXKCHHS B OBaJbHOM OKHE YIIHOTO JIAOMPUHTA B
TpeX MIOoCcKOCTsX. Ilpu 3ByKax Mayiolf MHTCHCHBHOCTH CTPEMSI MOXKET COBEp-
maTh MOPITHEBBIE MBIKEHUSA. [IpW BO3ACHCTBHM 3BYKOB HEOOJBIION WHTCH-
CUBHOCTH (KOM(OPTHBIA YPOBEHB) IBIKEHHs HANOMHUHAIOT HAXKATHE TEHalH,
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P MHTCHCUBHBIX 3BYKaX (YpOBEHBb 3BYKOBOTO JHCKOMQOPTA), TIPH 3aMIUTHOM
COKpAIICHUU CTPEMEHHON MBIIIIIBI, ABMKEHUS! CTPEMEHH CTAaHOBSITCS Ka4aTellb-
HBIMU OTHOCHUTENIBHO TIPOJOJIBbHOM OCH MOTHOXKHOM MJIACTHHKHU.

Hamu paccMoTpens! KoneGaHusl CTPEMEHHM U KOHIA AJTUHHOTO OTPOCTKA
HaKOBAJIbHM (TOYKH M) TNpH ABYX OCHOBHBIX BHJAaX [BIKEHHH CTPEMEHH:
Kosie0aHUs IMeJaTbHOTO THIIa BOKPYT ocu Oz, UCXOAAIIEH U3 OCHOBAaHUS 3aHEH
HOXKH CTPEMEHHU, W TIOCJIE COKpAIEHUS CTPEMEHHON MBIIIIIBI KOJICOaHMs
BOKPYT TPOAOJIBHOM OCH TIOJHOKHON IIACTHHKU cTpeMeHu Ox (pPHCYHOK).
Kaxxnoe nBmwkeHwme coBeprmaeTcss B OJHOW IUIOCKOCTH M PAacCMOTPEHO B
TUIOCKOH CHUCTeMe KoopauHaT. MakcuMalbHOE TIepeMellieHre Kpasi TOTHOKHOM
IUTACTUHKU CTpeMeHH cocTasiseT nopsaaka 0,1 mm [1-4, 9].

[Ipn KMHEMaTHYEeCKOM pEIIeHWH 3a]ad MOJy4YeHbI CIeAYIOLINe JTaHHBIE:
repeMerieHne KOHIa JITMHHON HOXKKHM HaKOBAJbHU (TOYKA M) TIpH MeqaibHOM
TUIE ABUKEHUM cTpeMeHu coctaBisieT MiM, = 2MM; = 0,26 MM, T.e. MEHbIIIE
0,3 MM; npu KojeOaHUSX CTPEMEHU MpPH HHTEHCHUBHBIX 3BYKaX (IBUIKCHUS
KayaTeJbHOTO THUIa OTHOCUTENIBHO MPOAOIbHON ocu OX MOJHOKHOW IMIaCTHH-
KH) (CM. pUCYHOK) TiepeMenieHrne paBHo M;My = 0,92 MM, 1.e. MeHbIie 1,0 MM.
Janee ObLTH MCCIEAOBaHBI MIEPEMEIICHUS KOHIA JIMHHON HOXXKH HAKOBaJIbHU
(Toukn M) B cucTeMe CIYXOBBIX KOCTOYEK MOCie yJaleHus cTpemeHu. U3
AKCIIEPUMEHTOB BBHISIBJICHO, YTO TEPEMEIICHUSI KOHIA JUIMHHOW HOXXKU HaKO-
BabHU B 1,3 pa3a MeHBIIE, 9eM IepeMeIeHUsT PYKOITKH MoJioTouka [1-3].
JlaHHOE COOTHOIIIEHHE BO3MOXKHO TP COXPaHEHUH CBSA30YHOTO ammnapara Henu
CIIYXOBBIX KOCTOYEK, B TOM YHWCJIC MUPKYJSIPHOH CBS3KH CTPEMCHH M 00EHX
MBIIII cpenHero yxa. Ilocne ynaneHus cTpeMeHH M MepeceueHUs! CyXO KM
CTPEMEHHOW MBIl CO3/AIOTCSA YCIOBUS JUIA TOTO, YTOOBI HAKOBAIBHSA H
MOJIOTOYEK MEepeMeIaluch KaK €JMHOe Telo, TaK Kak Hpuh 3TOM OyIyT OT-
CYyTCTBOBAaTh MPEANOCHUIKA JUIS JBIDKCHUA B HAKOBAJIbHE-MOJOTOYKOBOM
COwIeHEeHHH. B TakoMm ciydae nepeMenieHus KOHIAa PYKOATKH MOJIOTOYKa U
JMEHTUKYJSIPHOTO OTPOCTKA UTMHHON HOXKKH HAaKOBAJIBHH CTAHOBATCS IPUMEPHO
onuHakoBbIMU. [lepemenienne Touku M yBenmuutcs B 1,3 pasza 1mo cpaBHEHHUIO
C COCTOSHUEM MpHU MOJBHKHOM CTPEMEHHU C COXPAHEHHBIM CBSI30YHBIM amma-
patom. Ilocne ynaneHus cTpeMeHH OCTaBILIHECS CIIyXOBble KOCTOUKH MPUXOISAT
B HOBOE COCTOsHHE paBHOBecHs. OO0 3TOM CBUAETENBCTBYIOT JAAaHHBIE CTalle-
JOTIIACTHK: TTOCIIE Pa3beUHEHHS HaKOBaJIbHE-CTPEMEHHOTO COWICHEHHUS KOHEIl
JUIMHHOW HOXXKH HAaKOBAaJIbHU CMEIIAETCI Ha YPOBEHb, INPUMEPHO COOT-
BETCTBYIOIIMM ITEpENHEN HOXKKE cTpeMeHU. [Ipy nepeceueHnn HOXKEK CTPEMEHU
C COXpaHEHHEM CYXOXXWIHS CTPEeMEHHOM MBIIIB KOHEI[ JIUHHONW HOXKH
HAaKOBAJIBHU OCTaeTCsd NMPaKTHUYeCKH Ha CBOEM MECTe, T.€. TaKOe HOBOE ITOJIO-
JKEHUE PaBHOBECHS MEHbIIIE OTIMYACTCS OT HOPMEI.

B cnyuyae coxpaHeHHsI CYXOXHMJIHS M Tella CTPEMEHHON MBIIIIBI TpU
CTaneaoIIaCTHKE 3alUTHBINA aKyCTUYeCKHid peduiekc (CoKpalieHue m. stape-
dius) Ipy WHTEHCHBHOM 3BYKOBOM CTHMYJie OyIIE€T COXpaHSTHCS, HO C HEKO-
TOpbIM ocliabneHueM. [Ipu COKpaleHHMH MBIl MPOUCXOIUT TOBOPOT (OT-
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KJIOHEHHE) KyJIbTH CTPEMEHH B HAKOBAJIbHE-CTPEMEHHOM COUYICHEHWH, MPH
STOM KOHEI| JJMHHOH HOXXKM HAKOBAIBHU MPAKTHYECKH HE TepeMelnaeTcs.
OcobeHHOCTh MOP(OJIOTHYECKOTO CTPOSHHS MBI CPEJHEr0 yXa COCTOHMT B
TOM, YTO KPOME IOMEPEeYHO-MOJI0CAThIX BOJIOKOH B HHUX HMEIOTCS TJIAIKUE
MEITICUHbIE BOJIOKHA [2]. Takum o0Opa3oMm, coxXpaHEHHE CYXOXKHIIUS W Tela
CTPEMEHHOW MBIIIIBI TTO3BOJIUT HE TOJNHKO YMEHBIIUTh MEpEeMEIIeHUsT KOHIa
JUIMHHOW HOXKH HaKOBaJIbHU (TOYKH M) MO CpPaBHEHHIO C COCTOSIHUEM IpH
MePEeCeYeHNN CYXOXKMIINSA, HO U MPUBECTH N3MEHEHHYIO CHCTEMY «HaKOBaJIbHSI
— MOJIOTOYEK — TPOTE3 CTPEMEHW» K HE3HAUHTEIhHO OTIMYAIOIIEMYCsI OT HOp-
MBI paBHOBECHIO. B NaHHOM ciydae TNaJKHe BOJIOKHA CTPEMEHHOW MBIIIIIEI
OyayT Urpath ponpb nemidepa, MO3BOJSIOMIET0 YaCTHYHO MOTACUTh H30BITOY-
HbIE KOJIEOaHUs IITMHHON HOXXKH HAKOBAJILHU, IIPOTE3a CTPEMEHH U, BO3ZMOKHO,
YIIyYIIUTH Ka4eCTBO Mepeadr 3ByKa C IIOMOIIBI0 TIPOTe3a.

VY manueHToB 00enX TpyNIl OTMEYEHO JTOCTOBEPHOE YIIYUIIECHHE PEeYeBO-
ro ciyXxa MO CPaBHEHHUIO C IpenomnepanuoHHeIM ypoBHeM (p = 0). OmgHako
pe3ynbTaThl y TAIMEeHTOB, IEpPEHEeCIINX CTale[O0IUIaCTUKY C COXpaHEHHUEM
CYXOXKWJISL CTPEMEHHON MBIIIIIBI, ObUTH 3HAYHUTENBHO JIydIlle, YeM B TPYyIIe C
MepecedeHneM CYXOXKUJIHS: IOCTOBEPHBIE OTIWYHS OTMEYEHHI IO YPOBHIO
LIEMIOTHOM peud B TE€UEHHUE MepBOro roja nocie onepauuu (p = 0,041); kocTHO-
BO3AYIIHBIA wWHTepBasa (1B) OBLT JOCTOBEPHO MEHBIIE HAa YacTOTax B
muanazoHax 0,5-1 m 6-8 xI'I1 3a Bech mepwoj TpexjieTHero HabmromeHus. B
nuamazone 2—4 k['1 pasnuums B BeIMYMHAX KOCTHO-BO3AYIIHOTO WHTEpBaja
HenocTtoBepHHI (p > 0,05). B mepuoa oT ogHOTO A0 TpeX JET MOcje Ooneparuu
pe3ynbTaThl ocie 000MX BUAOB CTANeNOMIaCTUKH BHIPaBHUBAIOTCS.

bromexanndeckoe mcciegoBaHue TOKa3allo, YTO MPH MIEPECEUCHUN CyXO-
KHUITUSL CTPEMEHHOM MBITIIIEI BO BPEMsI CTAIeOTUIACTUKA MPOUCXOIUT TIEPEXO
CHCTEMBI KOCTOYEK B HOBOE COCTOSIHHME paBHOBECHUS, KOTOPOE 3HAYUTEIHHO
OTIIMYAETCS OT JOOMEPalMoHHOro. IIpyu 3TOM yBenMUYMBAIOTCS NEpeMeIleHus
KOHIa JJTMHHONW HOXXKH HaKOBaJIbHH, YTO HEU30EKHO MPUBOAUT K OONBIIHM
aMIUTUTY]aM KoJle0aHWW TOJOBKH IMpoTe3a crpeMeHu. llpu Gonpmroit aMroim-
Tyle KoJieOaHUH CTpeMEHH BBIIE OMACHOCTh PAa3BHTHSI TPAaBMBI PELENITOPOB
nabupuHTa W pa3BuUTH TepunuMdarndeckor ¢ucrynsl. [lpu coxpaHeHHH
CYXOXXWJISI TeJa CTPEMEHHOW MBIIIIBI W TepecedeHms] HOXKEK CTPEeMEHHU 3a-
IIUTHBIA aKyCTUYeCKHi pedieKkc B 3HAYUTENBHON Mepe Oocia0eBaeT 3a CueT
TOTO, YTO OCTATKH CTPEMEHH IIPH COKPAIICHUU MBIIIIIBI OYyT MOBOPAYUBATHCS
B HAaKOBAJbHE-CTPEMEHHOM COWICHEHWH, HO TIPH 3TOM peQIeKC YacTUYHO
coxpanutcs. CoxpaHEHHE CYXOXHIINS CTPEMEHHOW MBIIIIBI IO3BOJIIET B
MEHBIIIeH CTETICHH U3MEHUTh PABHOBECHUE CITyXOBBIX KOCTOUEK ITOCIIE OTepaIliu
Mo cpaBHEHHIO ¢ HOpMO#. KpoMme Toro, coxpaHeHHOE CYyXOXKHJIME U OCOOCHHO
TEJIO CTPEMEHHOW MBIIIIIBI BBIMONHSIOT POJib Jemidepa W racsIt Kak H30bI-
TOYHBIE KOJEOAHWSI CHCTEMBI «HAKOBAJIBHS — MPOTE3 CTPEMEHW», TaK W aMIl-
TUTYAY KOJIeOaHHH.
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ITo maHHBIM KIMHUYECKOTO HCCIICIOBAHWSA, y TAIMEHTOB O00EHUX TPYIII
MOJTyYeHBI JOCTOBEPHO XOPOIIME PEe3yNIbTaThl PEYeBOTO M TOHAJIHHOTO CIyXa.
Jlydiue pe3ynbTaThl ciiyXa OTMEUEHBI TIOCTIE ONEpalldi C COXPAaHEHUEM CYXO-
JKWJTHST CTPEMEHHOM MBIl B Auana3zoHax 9actoT 0,5—1 u 2—4 kI'11 B TeueHune
TIEPBOTO TOa IOCJIe ONepaIlii Ha CTPEMEHH.

B cpaBHuTENnsHOM OHMOMEXaHHMYECKOM HCCIEIOBAHUHM BBISBICHO, YTO
COXpaHEHHasl MpU CTaleJOIUIACTHUKE CTPEMEHHAs MBIIIAa U €€ CYXOXKUIHE
YMEHBIIAIOT WU30BITOYHBIC KOJICOAHWS IMHHOW HOXXKH HAKOBAJIbHU, BBICTY-
Mal0T B POJIM JeMIIepa M MO3BOJISAIOT B MEHBINEH CTEIICHW M3MEHUTH PaBHO-
BECHE CHCTEMBI CIYXOBBIX KOCTOYEK ITOCIIC OIEpalMH M0 CPaBHEHUIO C HOP-
MaJbHBEIM COCTOSHHEM. B KIMHHYECKOM HCCIEIOBAHHU TaKKe OTMEYAIOTCS
MIPEUMYIIECTBA ONEPANUA C COXPAHECHUEM CYXOXKHMIIUS CTPEMEHHOW MBIIIIIBI
TIPY BMENIATEILCTBE HA CTPEMEHH I10 MIESMTOTHOMY PEYCBOMY H 110 TOHATHHOMY
MOKA3aTelt0, 0COOCHHO B QNI KaMIIEM ITOCIeONepaliOHHOM MIEPHOIE.

Hocmynuna 11.11.19

Uuywinulh supddwt jEhuwdbpwuhjulwt dngljuynpnidp
unwy knnujjuunhljugh dudwbul

U. L. Uwtwuyui, U. . Luquiyui, U.9. Mnpnuyyui, U.49. Snipnipjui

Zhknmwgnuumpjut byunult E jEiuwdbwthuh nbuwblnt-
tuhg Juunuwpl] wuyuwinuih sowpddwb wbwhq b guwhwnt] wuywb-
nuiujhtt djuih 9th wwhywidwdp vnuybnnuuunhljuh wpnynt-
twybwnnipyniun:

Zhnwugnunmpjutip dwubwlgh) ki ownnuljkpngny 100 hhywbn
18-66 nupkljwi: Annp hhwunubph dnn unwybnpnuuunhlugh dw-
dwtwl] nknunpdt] E wkdntwghtt ywpnptq: 80 hhwunh unwwbnn-
wuunhlu b junwupyl] wuywinqujujhtt dfuih oih wwhywudwh
Ukpnnny, 20 hhwinh dywih 9jh hundwb Ukpnnnd:

Biomechanical Modelling of the Stapes Movement
Post-stapedoplasty

S. L. Manasyan, A.Kh.Nazanyan, A.K. Poghosyan, A.K. Shukuryan

The aim of this study is to analyze the movement of the stapes from the
biomechanical point of view in order to evaluate the efficiency of the performed
stapedoplasty carried out with stapes tendon preservation.
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18-66.

The study included 100 patients with otosclerosis with ages ranging from
All the participating patients underwent stapedoplasty with Teflon

prosthesis replacement. Stapes tendon was preserved in 80 patients whereas in
the remaining 20 it was cut.

—_
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YK 616.28-008.14

JAudpepeHumnaabHbIi NOAX0A K JUATHOCTHKE U JICYCHUIO
CEHCOHEBPAJIBbHOM TYTOYXOCTH B 3aBUCHUMOCTH
0T Cy0ObeKTHBHOI'O YIIHOI0 LIyMa

I''!. TapeBocsan', H.A. JIycunsn', A.I'. ApyTioHsiH',
K.A. HIupunsu?, I'.U. [lerpocsani?, JI.A. lllykypsn?,
A.K. llykypsan®

TETMY um. M. I'epayu, kageopa JIOP bonesnuelt,
2MI] “Opebynu”
0025, Epesan, yn. Koptona, 2

Knioueswvie cnosa: ceHconeBpanbHas TyTOyXOCThb, CyOBEKTHBHBIN YITHOM LIyM,
JBOWHAast ”YHHEPBALUs

CyObeKTUBHBIN YITHON IIyM, WIH tinnitus, SBISETCA Pe3yJbTaTOM BOC-
MPHUSATHS TAaTOJIOTHYECKOW aKTHBHOCTH — 3TO cOOil B mporecce o0paboTKu
CIIyXOBOW WH(MOpMAIUK, HAYMHAIOUIMICS C TOPAXKEHUS CTPYKTYP YJIUTKH U
TEHEPUPYIOUIUICS HA Pa3HbIX YPOBHSAX CIIyXOBOM CUCTEMBI C IPOBOKALUEH U
omnO0YHON peopranmzanueit mo3ra [2,3,10]. Beicokas 9acToTa 3TOT0 CHMII-
TOMa y THAaIMEHTOB C CEHCOHEBPAJIbHOM TYrOyXOCThIO MPEAINOJAracT BO3HHUK-
HOBEHHUE YIIHOTO IIyMa MMEHHO B PE3yJIbTaTe MOPAKEHUSI CTPYKTYpP YJIUTKHU
[8,12].

A.H.YkaHHUKOB TaK)X€ CUMTAI BO3MOXXHBIM JOIYCTUTh, YTO IAaTOICHE3
CyOBEKTHBHOTO YITHOTO ITyMa MOXKET OBITh CBSI3aH C MHPOPMAIIMOHHON JHCCO-
UAIe MEXIy UEHTPATBHBIMU U TEPUPEPUYSCKUMH OTHACIAMH CIIyXOBOTO
aHaJlM3aTopa, B OCHOBE KOTOPOHM JICKAT, MO-BHIUMOMY, SJIEKTPO(PHU3HUOIOTH-
geckue mpomecchl [6]. s oOBscHEHUs MaToreHe3a CyObEKTHBHOTO YIITHOTO
mIyMa MpeayioKeHO MHOTO TEOpUH, TOMUHUPYIOIIEH U3 KOTOPBIX B HACTOSLICE
BpeMs SBIIIETCS HeWpo(U3HONOTHYEeCKas, MpHUIAoNias OOJbIIOE 3HAYCHHUE
MIPEBATMPOBAHUIO TIPOIECCOB BO30YKICHUS HAJ TOPMOKECHHUEM, OJHAKO UCTHH-
HBIE, CKOopee Bcero (HyHKIMOHAIbHBIE, MEXaHW3MBl BO3HHKHOBEHHUS 3TOTO
pa3oOmieHns moka He sicHuI [2,10].

[IpoBenennsle B TOCHEAHUE TOIBI HCCICAOBAHUS MPEANOIAraT, YTO
HaJM4HME YIIHOTO IIyMa CBSI3aHO C CHHXPOHHOW HEMPOHAIBHON TI'MIIEPAKTUB-
HOCTBIO, pPa3BUBAIOLLECHCA B CIIyXOBOW KOpPE, BCIEACTBUE HAPYILICHUS MOCTYII-
TIeHusI HTHPOopMaIuK U3 epru(epruuecKoro OT/eNa CIyX0BOrO aHAIM3aTopa MPU
notepe ciyxa [6,7,11]. OnHaKko 10 HACTOSIIETO BPEMEHU OCTACTCSI HEBLISICHCH-
HBEIM BOIIPOC, KaKOW YpPOBEHb CIyXOBOTO aHAIW3aTopa OTBETCTBEH 3a IOSB-
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JICHHE YITHOTO IIIyMa, MoYeMy HE3aBUCUMO OT CTEIEHM MOTEPH ClIyXa Y OJHUX
MAalMEHTOB BO3HUKAET YIIHOW WIyM, y APYrux — HET. Jlaxe MpHu MONHOU TiIy-
xote 80% mMmalnMeHToB cTpajaroT OT yimHoro myma, 20% — HeT, a okosno 20%
MAI[MeHTOB C YIIHBIM IIYMOM HMEIOT HOpMalbHBIH ciayx [11]. B To ke Bpems
ITyM TIPAKTHYCCKH HUKOTJA HE OTMEUAIOT OONBHBIC ¢ BPOXKICHHON TITyXOTOH U
JeTu [6].

Tak, Fatima T. et al. cuutaroT, 4T0 OJJHUM M3 KIFOUEBBIX OTINYHA MEKITY
JUIAMH C TIOTEpPEeH clyXa M XPOHMYECKHM IIyMOM B yIIax W CTPaJArOIINX
TOJBKO TOTEpEN cliyxa SBISAETCS BOBJICUEHHE CUCTEMbl BHUMAHHUS, KOTOpas
COCTOUT U3 OTZICJIOB TEMEHHOM M JIOOHOH JoJiei Mo3ra [9].

Ham mpencraBunoch BaXXHBIM B paMKaX HAIIUX KIMHUYECKUX HCCIENO-
BaHWI TIpoBecTH aU(PepeHIranni0 OONBHBIX C CEHCOHEBPAJIbHON TYyTrO-
YXOCTBIO B 3aBUCHMOCTH OT COITYTCTBYIOMIETO CyOBEKTHBHOTO YIITHOTO IITyMa.

MarepuaJj 1 MeTOAbI

Uzyuens! ucropun Oonesneir 200 OONMBHBIX C XPOHHMUYECKOH CEHCOHEB-
PaIbHOM TYrOyXoCThlO, U3 KOTOPBIX y 52 MallMeHTOB TYrOyXOCTh HE COIPO-
BOXTAJIACh YITHBIM ITyMOM. DTHOJOTHYECKUE (haKTOPHI BOSHUKHOBEHUS 3a00-
neBaHus ObUTH pa3HbIMH. Bo3pacTt 0onbpHBIX Konmebancs ot 25 no 60 ner, cpenu
KOTOpPBIX NMPEBAIMPOBAIH JIMIIA )KEHCKOTO T0JIa, MAalMeHTHl CTapIlero Bo3pacTa
HaMHU HE pacCMaTpUBaIUCKH [5].

Pe3y.m,TaT1>1 Hu oﬁcymelme

AHanm3 xano0 W aHaMHECTUYECKUX JAHHBIX BBIABHJ Pa3INIHBIE CPOKH
MOSIBJICHUST YITHOTO IIyMa Ha (OHE MMEIOIIerocs TMOHWKEHHS ClyXa. AHaIW3
MIPOBEJICHHBIX ayIMOJIOTHYECKUX HCCIEeNOBaHUM (aKyMeTpHs, TOHaJbHas IIO-
poroBasi, HaAOPOToBasi, pedeBas U WMIIEAAHCHAS ayJUOMETpPHs) CYIIECTBEH-
HBIX OTJIMYUH B ayJHOJOTHYECKOM Mpoduie n3ydaeMbiX 2 rpynmn OONBHBIX HE
BBUSIBWI. AyJIMOMETPUYECKUE NTOKA3ATEIN UMENU XapaKTep ABYCTOPOHHEH 3BY-
KOBOCTIPMHUMAIOIEH TYTOYXOCTH C TOPU30HTAIBHO-HUCXOIALINM XapaKTepoM
ayJMOMETPHYECKUX KPHUBBIX. Y BcexX OonbHBIX mpucytcTBoBan ®YHI (¢peno-
MEH yCKOPEHHOTO HapacTaHUs TPOMKOCTH), THMIIAHOMETPUYECKHE KPHUBHIC B
OCHOBHOM XapaKTEPHU30BaJHCh TUIIOM «A», aKyCTH4YeCKHe pedreKchl OTCYTCT-
BoBanu Ha yactoTe 2000-4000 ', B CBA3M C BRIpAXXCHHOU MOTEpE CiIyxa.

[lomydeHHsle gaHHBIE, T.€. OTCYTCTBHE KIMHUKO-ayAHOJIOTUYECKUX
OTIUYNN y OOJBHBIX CEHCOHEBPAIBLHON TYrOyXOCTBIO, COTPOBOXKIAOIICHCS
VIIHBIM IIyMOM H 0€3 IIyMa, Mbl ITOTBITAIIMCH WHTEPIPETUPOBATH C TO3UIIUU
JBOMHOM HHHEpBallMM KOPTHEBAa OpraHa — JIUKPHUYECKOW YyBCTBUTENBHOM
WHHEpBaluy, obecrieynBaroniell TOHaIbHOE Pa3InueHIe 3BYKOB, M MPOTOMATH-
YeCKOM CEHCOpHON WHHEpBAIlMM KOPTHEBa opraHa, oOecreduBaromeil BocC-
MpHUSITHE BUOPATOPHBIX pasapaxenui [1,4].
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MOXHO NpeNnoI0KUTh, YTO Y OOJIBHBIX CEHCOHEBPAIBHOM TyrOyXOCTEIO,
CONPOBOXKIAIOIIEHCS CyObEKTUBHBIM YIIHBIM LIYMOM, Hapsily ¢ MOpakKEHHUEM
HEHpPOANUTENNANBHBIX BOJIOCKOBBIX KJIETOK KOpTHEBa opraHa u addepeHTHOI
WIM YyBCTBHUTEIBHOW WHHepBalmel mnopakarorcs u d(p(epeHTHbIE BOJIOKHA
OJIMBOKOXJIEAPHOI'O ITy4YKa, KOTOpPhIE OTBEYAIOT 332 BOCIPHITHE BUOPATOPHBIX
pasapakeHHd, Torga Kak y OOJIbHBIX CEHCOHEBPAJIBHOH TYIOYXOCTBIO 0e3
CyOBEKTUBHOTO YIIHOTO Inmyma 3((epeHTHbIE BOJOKHA OJIMBOKOXJIEAPHOTO
My4YKa He CTpaJaloT M, obnangas GpyHKIHEH TOPMOXKEHHUsI, 00eCIIednBar0T KOHT-
poJIb 3a mporeccaMu BO30Y)KICHUS HIDKEIEKAIUMX Y4aCTKOB CIyXOBOTO aHa-
nu3aTtopa. OTH JaHHbIC IMO3BOJMIM HaM MNPEeNUpUHATH TudQepeHunanbHbINR
MOJIXOX B BHIOOpPE MEAMKAMEHTO3HOTO JICYEHHUS! NMPH CEHCOHEBPANbHOW TYro-
YXOCTH, COTPOBOKAAIOUICHCS CYOBEKTHBHBIM YITHBIM ITYMOM H 0€3 HETO.

Tlocmynuna 04.02.20

Yhpbpkughw) Uninbgnid ukuiuntiipu) ndjupujunipjui
whunnpnodwip b pniddwip Juhadws unipjljnpyd wljutgh
wnuUnijh wnluynipinithg

Q.b.fununuyui, L.U. Iniuhyui, U.Q. Zupnipniiyui, 4.U. Chphiyw,
GQ.b. MEkwnpnuywig, L.U. Cnipmpyui, U.4. Cnipnipjub

Zudwdwgl Yhpghtt mwphlbph woiwnnipniibph” unipyblnhy
wlutoh wnuniljp (Tinnitus) pwguupynid E junquliwub opgquunid
gpgnuwt wpngkubbph qhpulondwdp nupptp dwjuppuyjutpnud: Uju
wpnwthoubph pwpdp hwdwpwutnipniip uktuntbipwy ndqupw-
junipjudp nmwnwwnn hhwunutph dnn Bipugpnid £ ipu wnwow-
gnudp ubkpphtt wjwiugh whnmwhwpdwbt dudwbwl: Uwluyt JEpptw-
Jub yunwuhwb wyu hupgnid nhn siu:

Mundtwuhpywsé tu 200 ppnuhl uktunbpw) Swpwjunipjudp
hhywiunutph hhjwinmput wwwndnipniuubpp, npnughg 52-h dnwn
hhquunmpnitup skp ninklgynid wlwbeh wnunilyny, vwluyu Yihuhlhw-
Jul b wniphninghwjw htnnwgnunipniuiutpny npbt wpwbdtwhwwn-
Ynipjnit shwjnbwpbpgtg: Ujwuoh wnunijh wnlwjnipniut wyju hh-
Juunubtph dnwn dkup thnpdkghtp pugwwnpbk] Ynpujut opquuh bpl-
nnuwih yuppudnpnudng’ Bupunplny, np wiwbeh wnumyh wnljw-
jmpjut nhypnid ubpphtt wwbgh ukjpntwhpetihw pehoutph hbwn
whnwhwpynd Bt wdpkpbun b EpbEpkun junnujut upnwpbkikpp,
hulj wnunijh puguluynipjut nhwypnid akpphtt wjwbeh uljpnkuyhpt-
1hw pehettiph htw dhwuhtt wpinmwhwpynmd tu dhuyt wdbphun
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upnupbitpp, hul Eppkun upnwpbipp, npnup niubkh wpgljulng
wqpbgnipnil, skt winwhwpynid:

Differential Approach to Diagnostics and Treatment of the
Perceptive Hearing Loss Depending on Subjective Ear Noise

G.I. Tadevosyan, N.A. Lusinyan, A. G. Harutyunyan, K.A. Shirinyan,
G.L Petrosyants, L.A. Shukuryan, A.K. Shukuryan

Studies conducted in recent years suggest that the presence of tinnitus is
associated with synchronous neuronal hyperactivity developing in the auditory
cortex, due to impaired information from the cortex. The high frequency of this
symptom in patients with perceptive hearing loss suggests the occurrence of ear
noise precisely as a result of lesions to the structures of the cochlea. The
medical dossiers of 200 patients with chronic perceptive hearing loss were
studied, of which 52 patients with hearing loss did not have tinnitus. Age of
patients ranged from 25 to 60 years, majority of which were females. Analysis
of the conducted audiological research did not reveal significant differences in
the audiological profile of the 2 groups included in the study. We tried to
explain the absence of clinical and audiological differences in patients with
perceptive hearing loss with or without tinnitus from the standpoint of the
double innervation of the organ of Corti. It can be assumed that in patients with
perceptive hearing loss with tinnitus, the afferent and efferent innervations are
affected alongside damage to the neuroepithelial cells of inner ear. Whereas in
patients with perceptive hearing loss without tinnitus, the efferent fibers of the
olive-cochlear bundle do not suffer, and having a braking function, provide
control over the processes of excitation of the underlying areas of the acoustic
analyzer.
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YK 6.13.6

CpaBHUTe/IbHAS OLIEHKA A/1alITAIHOHHOI0 MOTEHIUAJIA
CHCTEMBbI KPOBOOOpalleHNsl, TEMIIA CTAPEHUS
U OMOJIOrHYeCKOro BO3pacTa padOTHUKOB PYyIHUKA
U AIMMHHUCTPAlU¥ ABAHCKOI'0 COJIeKOMOMHATA

M.C. Bapxynapsu, I'.'T. Capkucsan, M.A. MkpTusiH,
P.JI. OBanecsin, A.I'. Mapkapsin

Hayuonanvuwiti uncmumym 30pasooxpanenus
um. akao. C.X. Aeoanbexana M3 PA
0051, Epesan, np. Komumaca, 49/4

Kniouegvle cnosa: amanTallMOHHBIA MOTEHIMA CHCTEMBI KPOBOOOPAIICHUS
(AIT), ouonormueckuit Bo3pact (bB), kaneHmapHbIA BO3-
pact (KB), momxHsblii Onomormueckmii Bo3zpact (/BB),
temil ctapenus (TC)

B mHacrosmell pabore mpencTaBieHBl Pe3yJbTaThl (PU3MOIOrHUECKUX
HCCIIeIOBaHUH, IPOBEICHHBIX Ha ABAaHCKOM COJICKOMOHMHATE C LIEJbI0 CPaBHU-
TEeNbHOUN oneHKU MHANKAaTOpHBIX nokasareneit (AIl, bB, TC) cocrosHus 310-
pPOBBsl paOOTHUKOB pPyAHMKAa W AAMHHUCTPALMU M JajbHeHIIell pa3paboTKu
NPOQUIAKTUYECKUX MEPONPUATHH Ul COXPAHEHUS, YKPEIUIEHHUS 310pPOBbs
PabOTHHUKOB MPUMEHUTENBHO K Pa3IUYHBIM BO3PACTHBIM rpymnmnam [1-7,12-14].

MarepuaJj 4 MeTOAbI

B Temnblil mepron roga mociae OKOHYAHMs pabO4ero AHS B COCTOSIHUU
mokost Ob1T0 00ceoBaHo 53 paboTHHKAa KOMOMHATA, U3 KOTOPHIX 32— paboune
OCHOBHBIX MpOo(eccHil: MPOXOJYNKH, B3PBIBHUKH, OYHKEPOBIIUKH, KPEIHIIb-
IUIel, paboTaronue Ha TOpPU30HTaxX rinyOmHOW 235 M m 273 m; 21-ammu-
HUCTPATUBHbIC PAOOTHUKHU: TOBAPOBEbI, IKOHOMUCTHI, 3KCIEIUTOP, HHCIIEKTOP
no kazgpaM. OmnMcaHWe HCHOJB3YEMBIX METOOUK MHOAPOOHO H3JIOKEHO MU
omyOnrKoBaHo B XKypHaie "MeauunHckas Hayka Apmernn' 3a 2019r. [4,11].

Paboune pynHuka ObUIM MOApa3Je/iCHbl HAa 3 BO3PACTHBIC TPYIIbL |
rpymma — B Bo3pacte 40-50 et (ctax padotsl 6 — 24 roma); Il rpymma — 51-60
net (crax 23-25 mert), Il rpymma — 61-70 ner (crax 26-45 mer) (tabn. 1).
O6cnenoBano Taxke 7 paboTHul B Bo3pacte 40 — 68 5eT co craxkeM pabOTHI
1045 ner.



100 Menuimackas Hayka Apmenun HAH PA t. LX Nel 2020

Tabauya 1
Adanmayuonnvill ROMEHYUA CUCIEMbL KPOBOOOPaujeHust, OUOL02UHeCKULl 603paACh U
memn cmapenusi pabomHuKos pyoOHUKa u aomunucmpayuu A8aHCcKo2o corekombunama

Bo3spactHsbie Paboune pyaHnka

TPYTIIEL, KB, ner BB, ner JBB, net Temm cra- | Al

MYKYHAHBI perus, et | Gaiisl

I rpymima, 449 + 52,1+£1,96 | 46,8 £0,92 | +5,34 + 3,39+0,13

40-50 ner 1,46 1,64

II rpymma, 552+ 548+2,92 | 532+1,27 | +1,61 3,78+ 0,23

51-60 net 1,93 0,89

I rpymma, 64,2 + 56,2+1,99 | 58,9+0,86 | -2,69 + 3,81 £0,15

61 — 70 ner 1,36 0,53
AIMUHUACTPATHBHBIC pAaOOTHUKU

[u Il rpynmer, | 52,3 + 37,1+2,19 | 47,6 £1,76 | -10,5+ 3,19+ 0,16

JKEHIIUHBI 3,02 4,93

43 — 60 ner

III rpymma, 67,8 57,0+£1,55 | 61,2+1,12 | 42+ 1,45 | 3,94+0,16

MY KYHHEI 1,78

61-70 et

I rpymnma, 65,5+ 442+237 | 553=+0,72 | -11,1 + 3,67+0,13

SKEHIINHBI 1,22 2,71

61-70 ner

B nepuox npoBeneHns HaMX UCCIEAOBAHUHN B aJIMHHUCTPAITUN KOMOH-
HaTa pa0oTaNyd B OCHOBHOM JKEHIIMHEI. BBIIH 00CIe0BaHbI KEHIIUHBI B BO3-
pacte 43 — 60 ner co craxxeM paboTsl 21 — 30 siet u B Bo3pacte 61-70 ner (25-
50 ner), a Takxke MyX4uHbI B Bo3pacTe 61 — 70 net (31-55 ner), T. e. obOcie-
JIOBaHBI B OCHOBHOM IIOXKHJIBIE M CTapble padboTHWKH.OOCIEIOBaHEI Takke 2
aJIMIUHUCTPAaTUBHBIX paOOTHUKA B Bo3pacte 43 u 35 neT co craxkeM pabotsl 10—
20 net. Pe3ynbrarhl Hccneq0BaHUN MOJBEPTHYTHI CTATHCTHUECKONH 00paboTKe C
BBIYHCIIEHHEM cpeiHeapudMeTnueckoil Besmunnsl (M), ee ommbku (+ m) u &-
CUTMBEI.

Pe3yabTaThl U 00CyKaeHNE

Kak BumHO U3 pUBeAeHHOM Tab. 1, y pabouux pyaHuKa B Bo3pacte 40 —
50 mer amanTaIMOHHBINA ITOTEHITMAT CHCTEMBI KPOBOOOpAICHHS, COTIACHO
baesckomy  [1,5,6], cCOOTBETCTBOBall  CTaAMM  HEYAOBIECTBOPUTEIBHOMN
aJanTaly OpraHu3Ma K YCJIOBHSM TPyJHa, 4To cocTaBisuio 3,39 + 0,13 Gaa.
Y 3Tux pabOTHUKOB OHMOJOTHYECKHII BO3pacT OBUT BBINIE KaK KaJeHIAPHOTO,
TaK M JOJDKHOTO OMOJIOTHYECKOTo Bo3pacTta. Temm crapeHus OblUT yCKOPEHHBIM,
cocTaBisn + 5,34 + 1,64 ner (tabm. 1).

Taxkas ke KapTHHA OTMe4YaeTcsl y pabOTHUKOB pyAHUKA B Bo3pacte 51 —
60 ner. AnanTallMOHHBIA MOTEHIIMAT CHCTEMBI KPOBOOOpAIICHUs OBUI PaBEeH
3,78 £ 0,23 Oamma, 9TO COOTBETCTBOBAJIO TAKXKE HEYIOBICTBOPUTEIHLHOM
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CTaJIMH aJamlTaIliy OpraHu3Ma y 3TOH BO3pacTHOM TpymIiel padouux. bromoru-
YEeCKHI BO3pacT OBLI BHIIIE JOHKHOTO OMOJOTHMYECKOTO BO3pacTa, TEMIT CTa-
peHust OBUI ¢ TIOJIOKUTEILHBIM 3HAKOM U cocTaBisit +1,61 + 0,89, uto ykassi-
BaeT Ha YCKOPEHHBIN Temn ctapeHus (tadm. 1) [8,9,11,12].

MoxHO cKa3arb, 9TO B 00CIeIyeMbIX TpyMIax pabodnx pyIHUKA B BO3-
pacte 40-50 et u 51- 60 et 3amepbl All cucTembl KpoBOOOpaIeHHS, KOTOPBIH
yKa3bIBaeT Ha YPOBECHb (DYHKIIMOHAJIBHBIX PE3EPBOB OpPraHM3Ma, CBUICTCIIb-
CTBYIOT O HEYJOBJIETBOPUTENBHOIN CTaAuM afanTalliil opraHu3Ma 3Tux pabo-
gux. Kpome Toro, y 3TuX pabounx uMeeT MECTO YCKOPEHHBIH TeMIT CTapeHus +
5,34 + 1,64 ner u +1,61 + 0,89 net. CunuraeM, 4TO BCE 3TO CBUIETEIBCTBYET O
HEOJIAarONPUATHOM BO3JICHCTBUU TPOU3BOJCTBEHHBIX (DAKTOpPOB Ha paboumx
pyIHUKA.

VY pabounx pymHHKa B Bo3pacTe 61—70 jreT aganTanMOHHbIN TOTECHIIHAT
CUCTEMBI KpoBoOOparienus, coctasiss 3,81+0,15 GamnoB, cOOTBETCTBYET CTa-
JIUH HEYIOBJICTBOPUTEIIBHOM ajjanTaluu opranu3ma 3tux padbounx (tadm. 1).

Opnnako u3 Tabma. 1 cneayert, uro bB y atux pabouunx Obul HUXe kKak KB,
tak u JIbB. Temm cTapeHus ObLI ¢ OTPUIATEILHBIM 3HAKOM, U COCTaBIIAA -2,69
+ 0,53 net, ObLT 3aMeuIeHHBIM 110 cpaBHeHUIo ¢ | u Il Bo3pacTHRIMU TpymIIaMu
pabounx pymHUKa. DTH JaHHBIE COOTBETCTBYIOT pe3yJibTaTaM HCCIICOBAHUH,
MPOBEJICHHBIX HaMU paHee [3, 8-10] Ha APyTUX NMPOMBINIICHHBIX MPEANPUITUIX
Epesana, Bananzopa, Kamxapana, a UMEHHO: 3aMe/JICHHE TeMIla CTapeHus,
orcraBannie bB ot KB u /IbB y moxwuibix u crapeix pabOTHHKOB. DTO TO3-
BOJIJIO HAM PEKOMEHIOBATh UCIOJIL30BaHUE TPYAa 3JJOPOBBIX PAOOTHUKOB I10-
YKHUJIOTO U CTapIIero BO3pacTa B Pa3IMYHBIX OTPACIIAX MPOMBIIITICHHOCTH.

Y 7 obcnenoBaHHBIX paOOTHHI] pydHUKA B Bo3pacte 40 — 68 ner orme-
gaeTcs 3amemteHusii TC (ot -10,0 mo -5,3 mer), BB Obur Hibke kak KB, Tak
JBB. Onnako AIl cucreMbl KpOBOOOpAIICHHUS, COCTaBIss B cpeiaHeM 3,67
0aja, COOTBETCTBYET CTaJMH HEYAOBJIECTBOPUTEIBLHOW alanTaliy OpraHu3Ma
ATUX PaOOTHHUIL.

Heo0xoammo oTMETUTh 3aKOHOMEPHOCTh, KOTOpas CIEAyeT U3 Pe3yib-
TATOB MCCJICIOBaHMI, MPOBEACHHBIX HAMHU paHee, a UMCHHO: y pabOTaroIux
JKEHIIIMH KaK MOJOJBIX, TaK W TMOKUJIBIX HA TPOTSKEHUU BCEH UX TPYIOBOM
NeSITETFHOCTH HAONIO/IaeTCsT PAaBHOMEPHO 3aMEUICHHBIA TEMIT CTapeHHs. Y
MYy)XYHH HamOoliee YCKOPEHHBI TEMIT CTapeHHs OTMEYaeTcs B MOJIOJIOM
BO3pacTe, a 3aMEJJICHHBIN TEMIT CTAPCHHUSI — Y MOXKHIIBIX U CTapbIX paOOTHUKOB
[3,4,9,10]. IlockonbKy aganTalMOHHBIN MOTSHIIMA CUCTEMBI KPOBOOOPAIIICHHUS
paccMmaTpuBaeTcs Kak pe3yJdbTHPYIOIIas B3aHMOACHCTBUS OpPTaHU3Ma C OKpYy-
JKaroliel cpenoil, MOXKHO CKa3aTh, 4YTO y paOOTHUKOB PYIHHKA 3aMephI a/iarTa-
LMOHHOTO MOTEHIIMANa CBUACTEILCTBYIOT O CTaIuU HEYAOBICTBOPHUTEIHHOMN
aJanTaly OpraHu3Ma ATHX Pa0OTHUKOB K (akTopaM MpPOU3BOACTBEHHOU
cpensr [2,5,6].

B nepuon npoBeneHns HaMX UCCIEAOBAaHUMN B aJIMHHUCTPAIIUN KOMOH-
HaTa paboTau )KeHIIUHBI B Bo3pacTe 43—60 nert, 61-70 net u myxuunsl 61-70
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JIET, T.€. B OCHOBHOM IIOKIJIBIE U CTapble paboTHUKH. Tpyn paOOTHUKOB aJMH-
HUCTPAIUH XapaKTepUu3yeTcsi pabOTOH JIETKOU TSHKECTH C YPOBHEM SHEProTpar
134 — 150 xkan/gac.

W3 Tabn. 1 BUAHO, YTO Y aAMHUHHCTPATUBHBIX paOOTHUI] B Bo3pacTe 43—
60 net, cpeHU BO3pacT KOTOPBIX cocTaBisil 52,3 £3,02 ner, aganTalldOHHbBIN
MOTEHIIUAI CHCTEMBI KPOBOOOpAIICHHUs, KOTOPBIA OIICHHBAET YPOBEHb (yHK-
LIUOHABHBIX PE3EPBOB OpraHusMa, cocrasisul 3,19 £+ 0,16 GamioB, 4TO COOT-
BETCTBOBAJIO CTAINH HAIPSKCHUS aJalTallMOHHBIX MEXaHU3MOB [2, 5, 6]. buo-
JIOTHYECKHUNA BO3pACT OBLT HIDKE KaK KaJleHAApHOTO BO3pAacTa, TaK M JOJDKHOTO
OHMOIOrHYeCcKOTo Bo3pacta. TeMIr cTapeHus y 3TOH TPYIIIBI aIMIHHCTPATUBHBIX
paboTHHII OBUT C OTPUIATENLHBIM 3HAKOM M cocTaBisul -10,5+4,93 ner, uro
CBUJICTEIBCTBOBAIIO O 3aMEJICHHOM TEMII€ CTapeHHs M0 CPaBHEHHIO ¢ Pabo-
YUMU pyITHUKA DTOTO K€ BO3pacTa.

Tabruya 2
Pacnpeodenenue pabomnurxos no yposHio adanmayuu opeanusma Ha 0CHOBAHUU
COCMOSIHUSL A0ANMAYUOHHO20 NOMEHYUANA CUCTEeMbl KPOBOOOPAUIeHUS C Y4emoM
603pacma u noia

Paboune pyaHuka (My>KYHHBI) AJIMUHUCTpAaTHUBHBIC PAOOTHHKH
JKCHIIUHB! | My>KYUHBI | >KCHIIMHBI
VYposenb ananranuu| I rpynma | Il rpynna (III rpynna [ull
I rpynna | III rpynma
TPYIIIBI
40-50 net | 51-60 net |61 -70 net| 43-60 ner | 61-70 net | 61-70 met
'Y noBiieTBOpHU-
[TeJIbHAst HH Y KOTO HE PETUCTPUPYETCS
amanrauus
Hanpsoxenue
perucTpu-
aIanTalOHHOTO HH Y KOTO HE pETUCTPUPYETCS eros - -
mporecca Py
Heynosnerso-
PETUCTPUPYETCS y BCEX
[pUTENBHAS pETUCTPUPYETCS
BO3PAaCTHBIX I'PYIIII
amanTauus
CpbIB aiantanuu HE OTMEYEH HU Y KOT0

U3 tabmun 1 u 2 cnemyer, 4To y paOOTHHKOB aIMHUHUCTPALUH B BO3-
pacte 61-70 meT, Takke Kak U y pabOYMX pyAHHKA ATOTO e BO3pacTa, aaarl-
TAI[MOHHBIA MOTEHIMAT CHCTEMbI KPOBOOOPAIICHUS COCTABIISI COOTBETCTBEHHO
3,94 + 0,16 6ayutoB 1 3,81+0,15 OaytoB, 4TO, COrJIacHO IIKajle baeBckoro,
COOTBETCTBYET CTaJIMU HEYAOBJICTBOPUTENBHON aJanTaldyd OpraHu3Ma 3THX
paboTHHKOB [5].

B 00enx MOMyJSIIIMOHHBIX TPYyMNax aIMHHHUCTPATHBHBIX PaOOTHHKOB B
Bo3pacte 61-70 ner Ouonormyeckwié Bo3pacT ObIT HWXKE KaJCHIAPHOTO H
JOJDKHOTO OMOJIOTHYECKOTo Bo3pacrta. Teml ctapeHust ObUI C OTpPHLIATEIHHBIM
3HAKOM, T.€. OBUI 3aMeJIeHHBIM: y padotaui —11,1 £ 2,71 ner, y paOOTHHKOB —
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4,2 £ 1,45 ner. Y pabounx pynHuka B Bo3zpacte 61-70 mer TC cocraBmsur —
2,69+0,53 ner.

Takum 00pa3oM, Ha OCHOBAHUH IMOJYYCHHBIX PE3yJIbTAaTOB MOKHO KOHC-
TaTHPOBAaTh, YTO y PabOYMX PYAHHWKA YCKOPEHHBIH TEMI CTapEHHs OTMEYACTCs
B Bo3pacte 40-50 ser u 51-60 neT npu HEYJIOBIETBOPUTEIHHON CTaauN ajaar-
TalMK OpraHu3Ma 3TUX PaOOTHUKOB K yCJIOBHUSM NMPOHM3BOIACTBEHHOH cpensl. Y
aJIMUHHUCTPATUBHBIX Pa0OTHHL B Bo3pacTe 43-60 ner 3aMeAsieHHBIH TeMIl
CTapeHHs COUETaeTCs CO CTaANel HaNpsHKeHHs aJanTallMOHHBIX MEXaHH3MOB
OpraHu3Ma.

Hamu mccnenoBaHus mokasajiy, YTO HECMOTPsSI HA 3aMEIUICHHBIH TEeMIT
CTapeHus y cTapbix paboTHUKOB (61-70 eT) pyJHHKa U aIMUHHCTPAA ABaH-
CKOT'0 COJIEKOMOMHATa aAanTallMOHHBIA MOTEHIIMAN CUCTEMBI KPOBOOOpAIIIEHH S,
KOTOPBIM yKa3blBaeT Ha YPOBEHb (DYHKIIMOHAIBHBIX PE3€PBOB OpPraHU3Ma 3TUX
pabOTHUKOB, COOTBETCTBYET CTaJHH HEYAOBICTBOPUTENBHON afanTauuy padoT-
HUKOB. OIHAKO HU Y OAHOTO pabOTHHKA PYJHHKA U aJMHHUCTpALUU HE OBLIO
OTMEYEHO CpBIBA aJaNTAIMOHHOTO MPOLIEcca.

Kpome Toro, MOXHO CKa3aTh, YTO IOKAa3aTelIM aJalTallMOHHOTO IIOTEH-
yajga CHUCTEMbl KPOBOOOpAIIEHUS HapsALy C OLEHKOW OMOJOrMYecKOoro BO3-
pacrta ¥ TeMIa CTapeHUs] MOTYT CIYHUTh HHPOPMAIIHOHHBIMHA KPUTEPHSIMU IJIs
XapaKTEepPUCTUKU JOHO30JIOTHUECKHUX COCTOSHUI opraHnu3mMa pabOTHHUKOB [5, 6].

Hcxons w3 BBIIIEU3IOXKEHHOTO, NPEAIoNaraeM, 4ro IpH pa3paboTke
NpopHUIAKTHYECKUX MEPOIPHUATHH Al COXPAHEHUS] U YKPEIUICHHUS 3H0pPOBbS
pabOTHUKOB NAHHOTO MPEeINpUsITHA HeoO0X0oauM Au(¢epeHIUPOBAHHBIA MOJ-
XOJI C y4E€TOM BO3pacTa M 1osia padoTHUKOB [8, 9].

Tlocmynuna 14.01.20

Udwuh wph Yndphttwinh hwiph b qupsuut dwuh
wpluwwnnnubph wpjub oppwttwpnipjut hwdwljupgh
wnuwujnnughnt wnwnkbghwih, Sktpugdwt wkdwh,
JEuuwpwbwljut muphph hudbdwnuljut quuwhwwnnulp

U.U.Lupluniuqupjui, Q. 6. Uupquyui, U.U.Ujpnsgul,
N.%Y.Zndhwhubuywi, U.Q Uwupqupjui

Utp hbnwgnunipjniutipp Ujutth wnh Yndphttwnmd gnyg ku
wnuwjhu, np hwuph hbnwgnunyjwsé woumnmwljhgubph dnn tjuwnynmd k
(40-50w. 1t 51-60w.) Yhluwpwiwlwh nuphph pupdpugnmd’ skpugdwi
nbtdyh wpuqugnid, hul] wput opowwunnipjut hwdwljupgh wnuy-
wnwghnt gnigwuhop Yjuynid £ wppuwwnnnubph opquiuhquh wbpw-
Jupup wnuuyunughwt nfju] wpynibwpbpmipjut guydwbbbpht:
Jupswljut dwuntd wopuwnng jubtwg dnwn (43-60w.) nknh £ niuk-
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unud Skpugdwt mbdwyh nuununkgnid, npp hwdpujund L wunuuyunw-
ghnt Ukjuwtthquutph jupjwénipjut wmunhdwhl, wpuuywnughnt wn-
wnbkughwih swthndubphti: Quuwywsd np hwtph b Jupswljub dwuh nw-
pkg wojnwwnwlhgutiph dnwn (61-70n.) wknh E mbubkind Skpugdwb
nbdyh puinunbgnd, wpuuunughnt ynnkughup huwdwyunuu-
huwtinid £ vnupkg wouwnnnubph opquthquh wtpwdupunp wpwuuunw-
ghuwjht: Unuuwunwghuwjh pwbqupnid hwiph b qupswjut ny dvh wpo-
huwwnnnh Unwn sh gqpuugyt): Yupdnud Lup, np ywpndbhjuljnnhy dhongu-
nnudbph tbpypdwl hwdwp withpudbon b nhphptkughwy dnnbgnid’
hwoyh wrtkny wohtwwnnnubkph hwuwlp b uknp:

Comparative Evaluation of the Adaptive Capacity of the Circulatory
System, Aging Rate, Physiological Age among the Mine Workers and
Administrative Staff of Avan Salt Plant

M. S. Barkhudaryan, G. T. Sargsyan, M. A. Mkrtchyan,
R. D. Hovhannesyan, A. G. Margaryan

The studies that we have conducted at the Avan salt plant show increase
of biological age and acceleration of the aging rate among the examined mine
workers (at the age of 40-50 and 51-60). The adaptation indicator of the
circulatory system shows insufficient adaptation of the human body to the
industrial conditions. A slowdown of the aging rate, which corresponds to the
tension degree of the adaptation mechanisms according to the measurements of
the adaptive capacity, is noted with the women (at the age of 43-60) working in
the administration. Though a slowdown of the aging rate is noted with the aged
workers (at the age of 61-70) of the mine and administration, the adaptive
capacity, which indicates the level of functional reserve of the human body,
corresponds to the insufficient adaptation of the aged workers’ organism. There
was not registered an adaptation disorder with any of the mine or administration
employees. In our opinion, a differential approach is needed for introducing
preventive measures taking into consideration the age and gender of the
employees.
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K npo0Jieme 03e1eHeHUSI TEPPUTOPUIA T€TCKUX
AOMIKOJIbHBIX YUpe:KIeHUil

K.K. Bapaansin', A.I'. Yakmansn®, A.K. BaiiGypran’

EITMY um. M.Tepayu, 'kagpedpa eucuenvt u sxonozu,
omaoen o3eneHeHus u brazo0ycmpoicmaa,
o6wemeouyunckuii paxynvmem,
S paxynemem obugecmeentozo 300posbs
0025, Epesan, yn. Kopiona, 2

Knrouegovle cnosa: neTckuil can, cUCTeMa 03€JCHEHUS, 3eJIeHble HaCaKIACHUS,
0J1aroyCTpOHCTBO TEPPUTOPHH, TICHXOTUTHEHA

B Hacrosimee BpeMsi BONPOC ONTHMHU3ALMK CPeAbl OOWTaHUS YeIOBEKa
KpaiiHe akTyaseH. lloBbllIeHHOE BHHMMAaHHE CO CTOPOHBI CHELHAJHCTOB K
npo0jeMaM 3KOJIOTHH, a TAaKXKe PEe3yJIbTaThl UCCIEIOBAHUI CBUAETEILCTBYIOT
00 yBEIMYEHUM BIHMSIHUS CPENOBBIX (AaKTOPOB Ha 340poBbe Jioped. Cpean
BCET0 KOMILIEKCa SKOJIOTHUECKUX Mpo0IeM KPYIHOTO ropojia BOIPOCH O3ele-
HEHHSI TEPPUTOPUH 3aHUMAIOT 0c000E MECTO. DTO CBSI3aHO C TEM, YTO 3CIICHBIC
HACaXIEHUsI, C OJHOM CTOPOHBI, SIBIISIOTCSI OPIaHUYECKON YaCThIO IIIAHUPOBOY-
HOW CTPYKTYpBI TOpOJia, C APYTOM — BBHIMOIHAIOT LENbIH Pl BaXKHBIX (YHKLUII
B OKpYyJXarolield cpelleé KpPYNHBIX TOPOJOB, YTO 3HAYMTEIHHO MOBBIIIAET WX
9KOHOMHYECKYIO IIeHHOCTh. C pocToM ypOaHHM3allMM Ba)KHO TOHHMATh, Kak
IIPOEKTHPOBATh CPELy, CIOCOOCTBYIOIIYIO 3I0POBBIO U OJaromnoiyuyuro Hace-
nenus [11]. B cnoxxHOM Mupe OKpyXarouieil cpelbl KIMMaTHYECKUE MapaMeT-
PBI, PACTUTENBHOCTD, IOBEPXHOCTH U CTPYKTYPHI TOCTOSTHHO B3aUMOAEHCTBYIOT
Ipyr ¢ ApyroMm. [3-3a BO3ZHUKAIONIMX B3aUMO3aBHCHMOCTEH 3TH 3JIEMEHTHI
HEJIb3d PacCcMaTpHUBaTh M30JIMPOBAHHO WMJIM AHAIU3UPOBATH HE3aBUCUMO APYT
oT apyra. [{ns anekBaTHOTO MOJEIMPOBAHUS 3AOPOBON Cpellbl )KU3HEHHO BaXK-
HO MHTETPUPOBATh BCE B3aMMOAEHCTBYIOIINE 3JIEMEHTHI B OHY CHCTEMY.

O3seneHeHne — AJIEMEHT KOMIUIEKCHOTO OnaroycrpoiictBa U naHamadr-
HOW OpraHM3aLuyi TEPPUTOPHH, oOecrieunBaeT (HOPMHUPOBAHUE TOPOJICKON Ccpe-
Il C aKTUBHBIM HCIIOJIB30BAHUEM PACTUTEIBHBIX KOMIIOHEHTOB, a TaKXe MOJ-
JepXaHue paHee CO3AAHHOM MM W3HAuYalbHO CYLIECTBYIOLIEH NPHPOIHOM
cpensl Ha TeppuTOpun Toposaa. CucreMa o3eJeHeHHs B IIEJIOM U €€ OTAeNbHbIC
3JIEMEHTHI NIPU PAllMOHATIBHOM OpraHM3allMM OKAa3bIBAIOT CYLIECTBEHHOE BIIUS-
HUE Ha BakKHEHIINEe MOKa3aTelu KauecTBa OKpy»Karolel cpensl [1, 23].

CrnennanucTsl 00IIECTBEHHOTO 3/APaBOOXPAHECHUS JOJKHBI yAENATh BHU-
MaHHe KaK KayecTBY, TaK M KOJMWYECTBY TOPOJACKHX 3€JEeHBIX 30H s obec-
TIeUeHUs 37I0pOBbsi HaceneHus [16]. MccnenoBanme CBSI3W MEXAY 3CIICHBIMHU
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HaCaXIEHISIMA W 370pPOBbEM JIeTell MMOKa3ajo €ro 3alliTHOE M BOCCTaHABIIH-
Barollee Bo3zzaeiicTBue Ha opranusm [8-10, 14, 15, 17, 21, 22]. CornacHo nu-
TEepaTypHbIM JaHHBIM, CYLIECTBYET TPU YPOBHS B3aUMOOTHOIIEHHUS C IPUPO-
nou. IlepBriif — co3zepiianne ee B OKHO, THOO Ha KapTUHE, BTOPOH — MACCUBHOE
npeObIBaHHE HA TPHUPOJE, TPETH — aKTUBHOE ydactue. MccnmemoBanme 3THX
CBsI3eW JIOKA3aJI0, YTO MAaKCHUMAaNbHBIA 3((eKT OB JOCTUTHYT MPH aKTHBHOM
ydactuu. OJTHaKO BCE MEepPEUHCICHHbIE YPOBHHU ABIIAIOTCS CEPbE3HBIM PECYPCOM
JUI TIOJIep KaHUs 370POBbS M 3aIIUTHI OT BPEIHBIX (PAKTOPOB OKpY’KaromIei
cpensrl [9, 14, 15, 17].

CreneHb O03€JIEHEHHOCTH WIPAeT BaXXHYIO pPOJIb B CHI)KEHWU YPOBHS
HanpsDKEHUsI OT BO3JEHCTBUS HEOMAronpuATHBIX (PaKTOPOB HA TIICUXUKY NETEH.
VY nereii, MpOXXUBAIOIIMX B O0Jiee 03eIEHEHHOH MECTHOCTH, ObUIH HIKE YPOBHH
HaIpsHKEHHOCTH | BEITIE caMoorieHka [24, 25]. KoHTakT ¢ 3eleHbIMH Hacax-
JCHUSIMA B JICTCTBE CBSI3aH C OoJiee HU3KUM PUCKOM Pa3BUTHS TICUXHUYECKUX
paccTpoiCTB Kak B MOJPOCTKOBOM BO3pacTe, Tak U B 3peiibie rofsl [7, 20].

B 2008 romy B CHIA, st BBISICHEHHUS CBS3M MEXKIY MPOKWBAHUEM B
03C€JICHCHHONW MECTHOCTH M M30BITOYHOM MAccoi Tea y ACTeH, B TEUCHUE TBYX
JeT OBIIO MPOBEICHO MCCIE0BaHIE, KOTOPOE BBISIBIIIO, YTO Y JeTel B BO3pacTe
ot 3 10 16 ner, NpoKUBAIOLIMX BOJIU3H 3€JCHBIX MACCUBOB, HHJECKC MACCHI Tea
(MMT) Obu1 B HOpME, YTO, TTO-BHIUMOMY, CBSI3aHO C YBEIMYEHHOH (hU3NIecKon
AKTUBHOCTHIO M BPEMEHEM, MPOBEACHHBIM Ha CBEXEM BO3/IyXe€, B OTIMYHE OT
JeTeld, TPOKMBAIOIUX BIAIA OT 3€JIEHBIX MAaCCHBOB H IIPH OTCYTCTBHH
BO3MOXXHOCTH JIJIsI aA€KBaTHOW (PM3NUECKON aKTHUBHOCTH [6].

BrIsIcHEHO, YTO OKpy»XKamIas cpelja UrpacT HaMHOTO OoJyiee CyIIecT-
BEHHYIO POJIb B COCTOSHWHU 3J0POBbSA AETeH, MPOKUBAIOMINX B HE3TOPOBOM
TOPOJICKOH Ccpelie, YeM paHee ObUIO MpHU3HAHO. Pe3ynmpTaThl HCCIeTOBaHHS
YKa3bIBAIOT, YTO AETH, YCIOBHUS XHM3HM KOTOPBIX YIYUIIMIUCH MOCie oOMeHa
KBapTHp Ha XWiIbe B OoJiee O3€JCHEHHBIX palOHaxX, BIOCIEACTBUU HMEIH
TEHJICHITHIO K 00JIee BRICOKUM YPOBHSM KOTHUTHBHBIX (GyHKIHH [24].

B pabore ®@. Masp Obin nmokazaH 3QQEKT MONOKHUTEIHPHOTO BIIHSIHUS
O3EJIEHEHHBIX 30H B TOpOJE€ Ha pa3BUTHE Yy JAETel UYyBCTBa KOJUIEKTUBHU3MA
nocie ux npeObIBaHMs B Pa3IMUHBIX Napkax MunHecotsl [15]. Hccnenosanue,
nposenennoe B CIIIA, mokasamo, 9To OJM30CTh 3€JIEHON 30HBI K JIOMY UMEET
CBSI3b C BBIPAOOTKON CaMOJWCIUILIMHBI, YTO OHA Oollee BBIpaXKEHA CPeau Je-
Bouek [18, 19].

Oco0y10 aKTyaJTbHOCTh BOIPOCH! 03€JIEHEHUSI MPHOOPETaIoT, KOTraa peyb
uaeT 00 O3CICHCHHH TEPPUTOPUN VUPSKACHUN IS JETeH, ITOCKOIBKY
MPaBUILHOE O0BEMHO-IUIAHUPOBOYHOE pEIICHHE C YYeTOM CaHHTapHO-
TUTHEHUYECKUX U IE€KOPATUBHO-ICTETUYECKUX CBOMCTB 3€JIEHBIX HACAKICHUN B
KayecTBe €CTECTBEHHOI'0 Cpeaoo0pa3yIoIIero CpeICTBA UTPAET BaXHYIO POJIb B
(hopMHEpPOBaHUH 3IOPOBES PEOCHKA.

[lepBble TOABI METCTBa KpaliHE BaXKHBI Ui (OPMHUPOBAHHUS HE TOJBKO
300pPOBbS, HO M XapakTepa peOeHka. [lepBbIM conManbHBIM HWHCTUTYTOM B



108 Menuimackas Hayka Apmenun HAH PA t. LX Nel 2020

KHU3HU peOCHKa ABISETCS CEMbs, BTOPBIM — JOMIKONIbHOE yupexaerune. OT Toro,
B KaKHX YCJOBUSAX OyIeT pa3BHUBaThCS PEeOCHOK, 3aBUCHT ero Oyaymee. O3e-
JICHCHHWE PEIIaeT 33J[a4d 3CTETHYECKOT0, YMCTBEHHOTO, HPABCTBEHHOTO U (hu-
3MYECKOT0 Pa3BUTHSA JIeTEH Yepe3 3HAaKOMCTBO C OKPYIKAIOIIMM PacTUTEIbHBIM
MHpPOM, a Takke oOecredrnBaeT co3ganrne KOM(OPTHBIX YCIOBUH ISl TPOTYIIOK
JieTell Ha TEPPUTOPHUH JIETCKOTO CaJIa.

OnHOl U3 BOXHEHIINX 33734 JONIKOJIHLHOIO BOCIUTAHUS SIBIISICTCS Mpa-
BUJIbHOC TCUXHUYECKOC PAa3BUTHEC pe6eHKa, CO3JaHUC B JACTCKOM YYPCIKICHUU
0JIarONPUATHOTO TCHXOJIOTHIECKOTO KJIIMMAaTa. DTOMY CITOCOOCTBYIOT T'yMaHW-
3alUsl Cpebl, CO3JaHNe MHTEPhEpOB, (acanoB, pparMeHTOB ydacTka, MO Xa-
paKTepy HAIOMUHAIONIUX KLY CPEIY.

OCHOBHBIM TIPUHITUIIOM CO3JAHUSI COOTBETCTBYIOIIEH Cpeinl M ACTEH
SIBIIIETCS] BBIJEJIEHUE €€ pa3BUBarollero Hadana. Cpega IeTCKOTO YUpPeKIeHUS
JIOJDKHA COJIEPKaTh MPOCTPAHCTBEHHBIE W MPEMETHBIE CTUMYJIBI TBOPUYECKOTO
Y 3MOIMOHAILHOTO Pa3BUTHSA PEeOCHKA U, KPOME TOTO, OBITh JMHAMUYHOH, HE
JIOITyCKasi TPUBBIKAHUS K OJHO00pa3uio. OKpyskaromias cpeja npusBaHa odec-
MEYNUTH JETAM BO3MOXXHOCTH Pa3BUBATHCS, JUIA ITOTO €€ HEeOOXOAWMO MEepHo-
JIMYECKA W3MEHATh, YTO BO3MOJXKHO JIENaTh MOCPEJACTBOM CMEHBI aKIEHTOB B
CaJ0BOH 30HE.

Eme OIHHUM Ba>XHbIM 00CTOSITEILCTBOM  SIBIISIETCS opranuvsanus Ipo-
CTPAHCTBA C YYE€TOM NpeObIBaHMS B HEM JETeH, 00TaIat0NIIX Pa3InIHBIMHU BO3-
PaCTHBIMH TICUXOJIOTUYECKHMH TOTPEOHOCTSIMH B COYETaHHH C OTpaHUYCH-
HBIMH BO3MOXHOCTSIMU 3JIOPOBbS. DTOT acCHEKT HYXXHO NMPUHHMATh BO BHH-
MAaHHMC KaK IpU NPOCKTHUPOBAHUU CaJia IIPpHU AOIIKOJBHOM YYPCKIACHUHU, TaAK U
OonbHHIIE W caHAaTOpHH. TeM He MeHee, MOJIBHKHBIE UTPBI, OpraHU3yeMbIe Ha
TEPPUTOPHUH Y4acTKa, 3TO OAWH M3 BAXKHBIX (PAKTOPOB pa3BUTHS peOeHKa, MO-
CKOJIbKY UTpa Ha BO3JyXE aKTUBU3UPYET CUCTEMbI KPOBOOOPAIICHMSI, IbIXaHUS,
MMMYHHTETA, a TAK)KE CTUMYJIUPYET BOOOPaKEHUE U TBOPUYESCKHE CIIOCOOHOCTH,
TaK Kak 3a/IcHCTBOBAHbBI BCE OpraHbl YyBCcTB. He MeHee Ba)XHO U TO, 9TO B MPO-
IIECCe MTPHI Pa3BUBAIOTCS KPUTHYECKOE MBIIUIEHHE W HABBIKU PEIICHUS MPO0-
JIeM, KOMMYHHKAIIMOHHBIE CIOCOOHOCTH, a caMO NpeObIBaHWE B Caay Co-
JCHCTBYET Pa3BUTHIO YBAXKEHUS K MPUPOJE, YEPEAOBAHUIO €€ LIUKIIOB, K HYX-
JlaM JPYTHUX JKUBBIX CYIIECTB, YTO CTAOWIM3UPYET MCUXUYECKHE MPOIECCH H
BOCIHTEHIBaeT XapakTep pebéHka. CtuMmynupoBaHue (HU3HYECKOW aKTHBHOCTH
Yyepe3 pasHOOOpa3HbIE CEHCOPHBIC BIICUATIICHUS, Yepe3 UrPy C BOJOH, UHEPT-
HBIMH MaT€purajaMu, TeKCTypOﬁ, 3BYKOM, CBCTOM, 3allaXxoM, BKYCOM, ABJIACTCIA
BXHBIM KOMIIOHEHTOM, CIIOCOOCTBYIOIIUM (H3UYECKOMY W MEHTaJIbHOMY
pasButuio Aereid. KauecTBeHHas: opraHu3anus MpOCTPaHCTBA C TIOMOIIBIO SpYC-
HOW CHUCTEMBI 3eJIEHBIX HACAKICHUN 00pa3yeT Kak Obl €CTECTBEHHYIO U COpa3-
MEpHYI0 peOEHKY cpeay OOWTaHHS, B KOTOPOW MallCHBKHMI YeJOBEK HaclaxK-
JaeTCs CMEHOHM BIIEUATICHHH W CBOOOMON WX BEIOOpa, KOTOpas MMEET KIIIO-
YeBOoe 3HAYCHWE /IS Pa3BUTHA JHYHOCTH. BakHOoe 3HaueHHe WMeeT IIBETO-
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Tepanusi, CMEHa [BETOBBIX PEHICHWH B Caay W €e BIHMSHHE Ha INCHXO(PH3HO-
noruto pebdenka [2, 3, 12, 13, 18].

[lepBoe, Ha YTO OOpaIAlOT BHUMAaHUE POJUTENH, €/1BA IIEPECTYIIUB IIOPOT
JOUIKOJIBHOTO YUPEXKICHUs, 9TO ero Tepputopusi. COCTOSIHHE O3€IeHEHHS JICT-
CKOTO casia — cBoeoOpa3Has BU3UTHAs KapTouka. ETo yXokeHHOCTh, QyHKIHO-
HaJIbHOCTh, KPACOYHOCTh COOTBETCTBEHHO CE30HY T0Jla, HAJMYHE Pa3HOIBET-
HBIX KIyMO, aKKypaTHO TMOJICTPH)KEHHBIX JIePeBLEB, KyCTapHUKOB, ra3oHa, a
TaK)Ke WHBEHTApsl JJS aKTUBHBIX WIP TOBOPAT B IOJB3Y JOBEPUTEIHHOTO
OTHOIICHUS K aJIMHHHCTPAIlMU U SBJIAIOTCS OTHUM M3 PEHIAIOINX MOMEHTOB
TP BBEIOOPE YUPEKICHUSL.

VY4acTKM AETCKUX CaJoOB pACIIOJIaraloTCsl B TOPOJACKOW cpele BHYTPH-
KBapTaJIbHO M TMOJBEP)KEHBl HEraTHBHOMY BO37eWcTBUIO ypOanmzanuu. Co3s-
JaHUe 3€JEeHBIX HaCAXKJICHUH Ha OOBEKTaX JaHHOW KaTerOpWH HAIPaBICHO HA
obecriedeHre KOM(POPTHBIX M OJAarONPHATHBIX yCIOBHH JUISA JUIMTEIBHOTO TIpe-
ObIBaHuUs AeTer u nepcoHana. C LeNblo 3aluThl y4acTKa OT BeTpa, [IyMa, IbUIH
Mo MepUMETPY 00s3aTeNIbHa QUIBTPYIONIAs KUBasi H3TOPOIb U3 PAIOBBIX MOCa-
TIOK AEpeBhEB M KyCTapHHUKOB. llInprHa MoI0CH M IIIOTHOCTH MTOCAAKN 3aBUCAT
OT CHJIBl W HalpaBJCHUs TOCHOACTBYIOIINX BETPOB, OJM30CTH M MOIIHOCTH
WUCTOYHUKOB IIyMa M 3arps3HUTeNiell Bo3ayxa. [lmomanku ajast mMporynok M
3aHSATHI JieTell pa3IMYHBIX BO3PACTHBIX TPYI H30JHPYIOTCS IPYT OT Apyra C
MIOMOIIBIO JKUBBIX M3rOpojed W OOpAIOPOB M3 KYCTAPHUKOB, BEPTHKATHHOTO
O3€JICHEHUSI, M0JI0C Ta30HOB C TOCAIKON Ha HUX OTACNBHBIX JEPEBBEB, IPYII
JepEeBbEB, KYCTAPHUKOB U 1BeTOB. CBOOOZAHO pa3MeIleHHBIE B3POCIBIE ICPEBbsI
C @XypHOW KPOHOW BBIC2)KMBAIOTCS JJIsI CO3JaHUSI 3aTCHEHHs HA MPOTSIKEHUH
BCEr0 JHS YacTH IUIOMIANOK (TP 3TOM OHHU HE JOJDKHBI 3aTCHATH 3JaHUE Y4-
pexnenns). Hacaxnenns: co3maroTcsi Takoke BOKPYT XO3SHCTBEHHBIX ITOCTPOEK,
CaHUTApHBIX YCTPONCTB, BAOJb IIIyXUX CTEH. 3/1ECh 1IeTIecO00pa3HO MPUMEHSTh
PAIOBBIE TIOCAIKH JICPEBBEB U KyCTAPHUKOB, KHUBBIC U3rOPOJIU U3 KYCTAPHUKOB
U BBIOIIKXCS pacTeHHi. KpoMe Toro, 3eneHble HacaXICHUS IETCKUX YUPexK-
JEHUH CITy’KaT HarJISIHBIM [TOCOOMEM JUTs 3HAKOMCTBA JieTeil ¢ mpupooit. Boc-
npusATHEe MHpa (GOPMHUPYETCS MOJ BO3IACHCTBHEM OKPY)KalOLIeH cpelbl, B TOM
YHCIIe U Ha ETCKUX IUIOMAKaX, TIe JETH POBOAAT OOJIBIIYIO YaCTh BPEMEHH,
MOATOMY aCCOPTUMEHT JAPEBECHO-KYyCTApHUKOBBIX NOPOJA TAKUX HACAKICHHUI
JIOJDKEH OBITh pa3HOoOOpaseH [5].

OyHKIMOHATBLHO-TTIAHUPOBOYHASL OpraHU3alisl TEPPUTOPUU BKIIOYAET
30HY BXOJ]a Ha TEPPUTOPHUIO TPYIIOBBIX JETCKHUX TUIOIIAJ0K U XO3IUCTBEHHYIO
30HY.

30Ha TPYNIIOBHIX JETCKUX IUIOIIAI0K BKIOYAET B ce0sl HEOCPEICTBEHHO
TpYMNIOBbIC IIOMAAKK IS JeTel sICeIbHOT0 BO3pacTa 10 TPeX JIeT U JJIsl AeTei
B BO3pAacTe YETBHIPEX-IISTH JIET, a TakkKe OOLIyI0 (U3KYJIbTYPHYIO TUIOIIAJIKY.
Bce momanku TOKHBI OBITH B3aMMOCBS3aHBI CETHIO JIOPOXKeK. B meTckmx
JOIIKOJBHBIX YUPEKICHUSIX MPH TPYNIOBBIX IUIOMAIKaX AETeH JOMIKOIBHOTO
BO3pAcTa CiieyeT IpeayCMaTPUBATh OrOPO-ArOIHUK IIomansio 15 M2, Tpymn-



110 Menuimackas Hayka Apmenun HAH PA t. LX Nel 2020

MOBBIE TUIOIIAJKKA — OCHOBHBIE MecTa MpeObIBaHUS JAeTeil Ha ydacTke, Tpel-
Ha3HAYeHHbIE /IS OTIbIXa U UTP JeTeld Ha OTKPHITOM Bo3ayxe. OOBIYHO Ha
KaXJble JIBE IUIONMAJIKK YCTaHABIMBAIOT OJWH CABOCHHBIA HaBEC, IUIOMIAJb
KOTOPOI'0 BXOJHWT B IUIOLAAb IPYNIIOBOM IUIOIIAJKH, KOTOpasl JOJIKHA OIpe-
IENSTHCS UTS KaKIOM BO3PACTHOM IPYIIIBI AeTeil U3 pacdera 5 M° Ha | peGenka
MITAIIAX W CPEIHHX SACEIBHBIX TPYII; 7,5 M° — CTApIINX SCENBHBIX IPYI H
7,2 M* — IOMIKOMBHBIX TPyIl. Kax /Iyt TpyImoByro MIOMAIKY CIIEIyeT OrpaK-
naTh KycTapHUKoM. Kakmas rpynmoBasi IJomiajka JOJDKHA OBITH COOTBET-
CTBYIOIITUM 00pa3oM 00OpyIOBaHA, WMETh BECh HEOOXOMMMBIH ISl ACTEH
nHBeHTaph. O4YeHb BaXXHO MPOEKTHPOBATH JCTCKUE IUIOMIAKH TaKUM 00pa3oMm,
YTOOBl BOCHHUTATENIM B JIOOOH MOMEHT MOTJU YBUACTh, YeM 3aHUMACTCS
Kaxnplii peoeHoK. [ToTpeGHOCTh B ABMKECHUU — OZJHA U3 OCHOBHBIX OCOOEHHO-
CTe pacTymero AeTcKoro opraHmsma. 1l03ToMy OCHOBHBIMH 3JI€MEHTaMHU
y4acTka SIBJSIFOTCSI 30HBI JJII WTP W 3aHATHA Ha cBexeM Bosmyxe. [lpm mx
MPOEKTHPOBAHUU BaXKHO YUUTHIBATH BO3PACTHBIE OCOOCHHOCTH JeTel [4].

B memsx coOmrofcHUS TPUHIUINA TPYIIOBOW HW3OJSIMH TUIOMIAJAKU
JOJDKHBI MCKJTIOYATh TEPEeCceUeHHs TPYII MEXAYy co00il W IperycMaTphBaTh
yIAO0OHBIE BBIXOABI M3 sY€eK. | 'pymnmoBble IUIOMIANKH JOJDKHBI COCTOATH W3
CJICIYIOIIUX 30H: ISl TUXUX UTP, MMOJBIKHOW JCSITEILHOCTH, CBOOOJHBIX WH-
AUBUAYAJIbHBIX WJIM KOJIJICKTUBHBIX UT'Pp WU HMCETH COOTBETCTBYIOIICC O60py-
JOBaHWE W TIOKPHITHE. ['pynmoBhIE IUIOMIAJKK JETeH SICENPHOTO BO3pacTa
JOJDKHBI UMETHh TPABSIHOE TOKPBITHE, TPYIIIOBBIC TUIOMAAKH JIETeH JOIIKOIh-
HOTO BO3pacTa JOJDKHBI MMETh, KPOME TPaBSIHOTO, MOKPHITHE U3 TPYHTOB,
YKPCIUVICHHBIX WJIM YJIYUYIICHHBIX pa3JMYHbBIMU MECTHBIMU MaTcpuajlaMu, I1JI0-
mageio He Gomee 60 M°. B IETCKHX IOUIKOMBHBIX YUPEKICHHSX IPH TPYII-
MOBBIX TUIOMIA/IKAX JETeH JOIIKOIBHOTO BO3pacTa CIEAYeT IperyCMaTpUBATh
OrOpOJI-ArOIHUK MIOMAABI0 15 M.

30Ha TUXUX UTP POPMUPYETCA B HEMOCPEACTBEHHOU ONM30CTH OT TEHE-
BOTO HaBeca, KOTOPBI HE JOJDKEH MeEIIaTh IETSAM Oerarh, UTpaTh U MPOBOJUTH
3aHATHSA, I03TOMY OHHU CTaBATCS HA TPaHUIIE UTPOBOH IDIOMIanku. B 3Toii 30HE
pacmonararoTcs CTOJbI, JIABOYKH U OCCEIKH I CIIOKOWHBIX WIp JETSH WU
otapixa. Takke B 30HE THXHMX HIP PacIoaraeTcs eCOYHUIA.

30Ha 7S TTOABYKHOW AEATEIHHOCTH IpeIHA3HAYAeTCs IJISl UIP B M,
rumHacTUKUA. OHa MOoJDKHA OBITh pasfelieHa ¢ TMOMOIIBI0 OrpaHUYeHus: 000py-
JOBaHHUA C OoAHOW MM obeux cropoH. Ilepen obopynoBaHueM HEOOXOIMMO
yuecTh «pabouyio 30Hy» He MeHee 3,5 M°. IIOKpBITHE PEKOMEHIOBAHO M3
yTpaMOOBaHHOTO TPyHTA.

30HBI 711 CBOOOAHBIX WHIUBUAYAIBHBIX WU KOJUJIEKTUBHBIX UTP PEKO-
MEHJIyeTCsl pa3MeIlaTh B LIEHTPE IUIOMAnd. B HUX BXOIUT CIOKETHO-POJIEBOE
obopynoBaHue (CTPOUTENH, MOPSKH, KOCMOHABTHI M T.1.), CIIOCOOCTBYIOIIEE
(m3nYecKOMy pa3BUTHIO M BO3PAaCTHBIM oOcoOeHHOcTsM gneteir. Taxoke
00opyoBaHUE TOJKHO PA3EISAThCS U UTP CIOKOWHBIX, TIOJBIKHBIX, CFOXKET-
HO-POJICBBIX, C BOJOW U MHEPTHBIMU MaTECpPHATIaAMH.
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Pa3Butne peGeHka BO MHOTOM 3aBHCHT OT NPEAMETHO-IIPOCTPAHCTBEH-
HOW pa3BUBAIOIIEH Cpeibl, KOTOpas pealu3yeTcs B WTPOBBIX MPOCTPAHCTBAX.
UrpoBrie npocTpaHCcTBa — 3TO AETCKUE UTPOBBIC IUIOMIAJAKU Ha OTKPHITOM BO3-
nyxe. 37ech peOCHOK yUUTCS OOIIATHCSA C OKPYKAIOIIUM MHUPOM, CBEPCTHHKA-
MH, Pa3BHBAIOTCS €ro KpyIHas ¥ MeNKas MOTOpPHKA, pedb, MHTOHAIWH, TJa-
30Mep, COOTHOCSIINE NBWXeHHS. |IpaBUIBHO OpraHW3OBaHHAs AETCKas ILIO-
manka GopMHUpPYeT y JeTe MOTHUBAIUIO K CAMOCTOSATENBHON (DM3MYECKON aK-
TUBHOCTH, TUYHOCTHOMY Pa3BUTHUIO, OBIAJCHUIO BaXKHBIMHU HaBBIKAMH, Pa3BU-
BaeT WX MOBENEHYECKYI0 KynbTypy. llpm co3manmm OnarompusiTHOH cpembl
HEOO0XOMMO y4eCTh 0COOCHHOCTH B3aMMOCHCTBUS MIPUPOTHO-KIIMMATHIECKUX
ocobeHHOcTel U crenupuKky norpeOHOocTel peOcHKa B 3aBUCUMOCTH OT BO3-
pacTa, HHIUBHUIYATHHBIX OCOOCHHOCTEH.

Xo3siicTBEHHAsT 30HA BKIIOYAaeT B ce0s XO3SMCTBEHHBIA IBOPUK C ca-
paeMm, TUIOMIAJKY IJIsl YCTAHOBKH MYCOPOCOOPHHKOB, IUIOMAAKY MJIS CYIIKH
Oenbsi, KOTOpasi M30JUPYETCS OT IUIOIMIAJKU JUIS MYCOPOCOOPHHKOB OIpax-
JneHueM. BCio XO3SICTBEHHYIO 30HY COCpPEIOTAYMBAIOT y TPAHMIIBI YYacTKa U
M30JIUPYIOT OT 30HBI TPYTITOBBIX TUIOMIA/IOK.

OmHUM U3 OCHOBHBIX 3JIEMEHTOB OJIar0yCTPOHCTBA TEPPUTOPUU SBIISIET-
Csl O3CJICHEHHE, KOTOpOE€ JOJDKHO COCTaBIATH He MeHee 50% Teppuropuu
JETCKOTO yupexacHus. Hannune Ha ydacTke JepeBhEB, KyCTapHUKOB, OTOPO/IA,
[BETHUKA UMEET KPOME CAHHTAPHO- M IICHXOTUTHEHNYECKOTO eIle W OOoJbImoe
o0Opa3oBarenbHOE U BOCIUTATEeNLHOE 3HaueHHe. [leTr BMecTe ¢ BOCIHTATENeM
BBIPAIIMBAIOT PACTEHUSA, YXaKUBAIOT 32 HUMHU, MOJY4YalOT KOHKPETHBHIC Mpe-
CTaBJIeHHUS 00 MX POCTE U pa3BUTHUU. B mporecce yxoaa 3a pacCTCHUSIMH Y HUX
BBIpa0aTHIBAETCSI YMEHHE MPABHIBHO MOJIB30BATHCS MPOCTEHIINMHU OPYIUSMHU
Mo 00paboTKe TOYBHI U YXOy 3a pacTeHUsMH, hopMupyercs OepeskHOe OTHO-
meHue K npupoze. Kpacuro ohopMIICHHBIH y4acTOK, IPAaBUIBHO MOI00pPaHHEIC
JICKOPATUBHBIC PACTCHUS MUMEIOT OOJIbIIOC 3HAYCHHE JJIs ICTETHUECKOTO BOC-
nmutaaus. [Ipu 5ToM HEOOXOIUMO YUHUTHIBATH BMECTUMOCTE YUPEKACHUS, 0CO-
OCHHOCTH IIOYBHI U PETHOHAIBHON pacTUTENhHOCTH. WX BHIBI ciemyer mop-
OupaTh M3 MECTHBIX MOPO, OOJIAJAIOIIUX JCKOPATUBHOCTHIO M JUTUTCIHHBIM
BETETAIMOHHBIM MTEPHOIOM. ECITi €CTh €CTECTBEHHOE O3€JICHEHHE, HE00X0TUMO
MaKCHMAaJIbHO COXPAaHUTH €TO.

OOmas Turomagh O3eJIeHEHUs Ha OJHO MECTO JOJDKHA OBITh HE MEHee
16 M, BKJTEOUAs 3eIeHbIC HACAXK/ICHNUS, Ta30HbI U [IBETHUKH — HE MeHee 7 M, B
KOMILTEKCaX JeTCKHX sCiIeii-canoB — He MeHee 14 M°. Ha 3eMesbHbIX ydacTKax
JIETCKUX JTOIIKOJIBHBIX yupexaeHui, pazmeniaeMbix B [l u IV knumatuyeckux
paiioHax cTpaHbl, AOIYCKAETCsl yCTpauBaTh IIeCKaTeNbHBIE 0acCeifHbI, a B CIy-
yasx, KOTJa YUCIO JeTell B NOIIKOJBHBIX TPYMIaX STUX YUPEKICHUU COCTaB-
nser 200 m Ooyiee,— OTKpHITHIC IUIaBaTENbHBIE OacceiHspl. llmeckaTenbHBIN
0acceiH cieayeT MPOeKTUPOBATh MIyOuHOM 0,25 M, OTKPBITHIA IIaBaTEILHBIMA
Oacceitn mepemenHo riryouns! — ot 0,4 mo 0,8 M u riomaasio 21 M [4].
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JlepeBbsl ¥ KyCTapHUKHU B cajy JJsl JIeTeld He JOJKHBI UMETh STIOBHTHIX
TUIOJIOB ¥ JIUCTHEB, KOJIOYCK, U3JHIIHE 3aCOPATh TEPPUTOPHUIO B MEPUOJ I[BE-
TEHUSI, IUIOJJOHOIICHHUS, a TAK)KE TPUBJICKATh OOJIBIIIOE KOJIMYECTBO HACEKOMBIX.
Heobxoanmo ncionp30BaTh pacTeHus, Ooratbie (GUTOHIMIAMH, CIeayeT u30e-
raTh HAJMYKSI HEChETOOHBIX IJIOIOB.

Pa3zHooOpa3ue copToB W TMOPOJ PACTCHUN — OYCHb BAXKHBIA ACTEKT B
03CJICHCHUH CIICIUATM3UPOBAHHBIX YUPEKICHUH s JeTel, TaK KaKk OHU HECyT
HE TOJIbKO ACKOPATUBHYIO ®YHKHHm, HO U SABJIIOTCSA BaXHBIM 3JIEMCHTOM B
(hopMHEpPOBaHUN MHUPOOIITYIIICHHUS peOeHKaA.

Takum 06pa3oM, 0030p TUTEPATYPHBIX HCTOYHUKOB CBUCTEILCTBYET 00
WCKITIOYUTEIHPHOM 3HAYCHUM DPALMOHAIBHOIO O3CJCHEHUS JICTCKUX JONIKOJIb-
HBIX YUYpPEXACHHWH KaK C TOYKH 3PEHHUs OOECIeueHHUs] CaHWTapHO-TUTHEHU-
YECKUX YCIIOBHH CpeNbl, TaK M B AaCHEKTe MOJOXHTEIHHOI'O MCHXO3MOIHO-
HAJILHOTO BO3/ICHCTBHS Ha 4YelloBeka. BMecTe ¢ TeM NMpakTHYECKH OTCYTCTBYIOT
WCCJICJIOBAHNS, MTOCBSIICHHBIC MPOOIeMaM O3€JICHCHUS IETCKUX YUPEKICHUH B
ApMEHHH, ¥ HAyYHO 00OCHOBaHHBIC TIOIXObI K PEOPraHU3aIUN 03CIICHCHMSI.

B cBere BBIIICU3IOKEHHOTO OYEBHJIHA HEOOXOJUMOCTh TPOBEICHUS

CIICIHHaJIbHBIX I/ICCJ'IG,Z[OBB.HI/Iﬁ B OTOM HaIIpaBJICHUH.
Hocmynuna 01.11.19

Uwtjulwt twhwnupnguljut hhdbwplubph wwpwspubph
Juwiwswywndwh hhdtwhatinghpp

L£.9. Jupnuiyui, U.Q. Qupdwiyub, U.4. fuypnippjui

Lhpjuynidu wybkih pwb wpphwlwb £ dupgne ptwlkgdwt dh-
owjuynh oyynpdwjugdw hwupgp: Uwubtwgbknubph Ynnuhg ghpnipwn-
poipniup Eyninghwljut juunhpubpht, htyybu twb hbnwgnunnipenii-
ubph wpyniupubpp Juynid B dwpnpnt wennonipjutt ypu opowljm
dvhowyuwyph gnpénuttph wqpkgnipjut dkdwgdwt dwuht: Cpowljw Uh-
oswjuyph wnnpowgdwl, husybu twb hngbdwpdbiwlwi hhyuinnt-
pntutiph b bupbtunpbpuwhwh jupbnp wwpptphg dbyp jubw-
swywwnnidu k:

Zunjuytu wpphwlwb b dwijuljut twpwlppujut hwunw-
nnipjniubph nwpwsph jutwswywwndwt juunhpp, nph &hown swjw-
Jwuyubwght (nusnidubpp, hwpygh wntbkng jubtwy nujuplubph uvwth-
wnwpwhhghtuhy b pbEnpunpy-tuptnhl] hwnlmpmiuubpp  hppl
2pgwfw Upgunuyph ptwljwl vhgng, Yupbnp nhp nibkl bpkpowgh
wnnnonipjul dbtwynpdwt Uke:

Ugjiwnwipnid jnuuwpwtiynid ko dwttljuljut hwuwnwwnnipnii-
ubkph Jwbwswyuwundwt JEpupbpu; (wyjtwédwyuwy ghnwljub nknk-
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Juwnynipjut Jipnismipjut b wdthnthdwb hwpgkp, htyybu twub ju-
twswywwndwb  pnidhy ubkpnidh huwpwynpnipjnibiph oguwgnp-
dnudp: 8nyg E nipjuwd jubtwswywwndwt junph juhunn jupbnpne-
pmiip hwoyh weiking tpw pewgnyt uwbhinwpu b hngkhhghkuhl
wowbwlnipiniun:

Problem of Landscaping of Territories of Children's Preschool
Institutions

K.K.Vardanyan, A.G.Chagmanyan, A.K. Bayburtyan

At present, the issue of optimizing the human environment is extremely
relevant. The increased attention of specialists to environmental problems, as
well as research results indicate an increased influence of environmental factors
on human health. Landscaping is one of the important elements of sanitation the
environment, preventing psychosomatic diseases and aesthetotherapy.

Landscaping of the territories of kindergartens is especially a problem of
today, since the right space-planning decision, taking into account the sanitary-
hygienic and decorative-aesthetic properties of green plantings, as a natural
environment-forming agent plays an important role in shaping the child’s
health.

The work highlights issues concerning the analysis and generalizations of
extensive scientific information about the landscaping of child care facilities, as
well as about the possibilities of using the healing potential of landscaping. It is
shown that the problem of landscaping is extremely important in view of its
serious sanitary and psychogenetic significance.
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V]IK 616.7-08

IIpumenenue «baab3ama Oranecsina» npu 3a00/ieBaHUSX
OIOPHO-ABHUIATEJbHOI'0 aNapara

E.A. MeJII/IKSIHI, A.K.Oraﬂecsml, K.A.OFaHeCﬂHZ,
JLA. Oranecsin’, A.P. Caplmcms1

"HUH kapouonozuu um. JI.A. Ozcanecsna
0014, Epesan, ya. [lapyipa Cesaxka, 3,
2000 «A.K.JI. Ocanecamwviy
0018, Epesan, yn. Tuepan Meyu, 29a -77

Kniouegvle croea: 3ab0iieBaHUsl OMOPHO-IABUTaTEIILHOTO alnapara, OOJeBOM
CHHIPOM

3aboseBaHusl OMOPHO-JBHTATEIBLHOIO ariapara IMHPOKO pacipocTpa-
HEHBI ¥ UMEIOT KaK BOCHATUTEIbHBIN, TAK H META0OIHYECKHI CUCTEMHBIH 1100
JOKaIbHBIA Xapaktep [2]. ComyTCTBYIOMHM 0OJIEBON CHHIPOM YacTO SBIISETCS
MOBOJIOM OOpamieHnss K Bpady [6]. 3amMeTHOe MecTO MpH JeUYeHHH, TTOMHUMO
CUCTEMHOW Tepanuy, 3aHUMAeT allUIMKaIlUs Ma3ei, 4TO MO3BOJSCT M30ekKaTh
Ha3HAYCHHs BBICOKUX [103 MPOTHBOBOCIIAJHMTENBHBIX M aHAJIBIEeTUYECKUX
cpencts [1].

AxmyanvHocms. Bonb Bcera COIMyTCTBYET MPAKTUIECKH BCeM OOJIE3HIM
OIOPHO-/IBUTATEIBHON CHCTEMBI U SIBIISICTCSI OCHOBHOM MPUYHMHON 0OpaIieHus K
Bpauy [2,7, 9, 11, 12]. Ilpu nokanpHBIX pobiemMax (JOKaJbHBINA «PEBMATHU3M»)
He Bcerma 0OOCHOBAaHO TMPHMEHEHWE CHUCTEMHBIX CPEICTB M MOXHO OTpaHU-
YUTHCS MECTHOW Tepamuei, 4YTO CHUKAET BEPOATHOCTh BO3MOKHBIX TIOOOYHBIX
addekron [4-6,13,14].

Llenv pabomwvl — OLIEHUTH BO3MOXKHYIO 3 dekruBHOCT «banp3zama Ora-
HECSTHa» TIPH CHCTEMHBIX M JIOKANBHBIX 3a00JIEBaHUSX OMOPHO-ABUTATEIEHOTO
amnmapaTa B paHAOMHU3UPOBAaHHOM CPaBHHUTEIHHOM KIMHHUYECKOM HCCIIEIOBAaHUU
C KOHTpOJIeM I1aneoo.

B mpenpinymiemM uccienoBaHMM TOKa3aHO, 4yTo IpuMeHeHue «banb3ama
OranecsiHay» Tpu OOJIEBBIX W BOCHAIUTENHHBIX 3a00JEBAHMUSX OIIOPHO-IIBHUTA-
TEJBHOTO ammapaTa oka3anoch 3((heKTUBHBIM, OCOOCHHO NPH JOKAJIbHBIX HAPY-
IIEHUSX, HEe CBA3aHHBIX C CHCTEMHOM maTojiorueit [3].

MarepuaJ u MeTObI

B uccnenoBaHum IUid OLIEHKU COCTOSIHMSA HAlMEHTOB U 3G (GEKTUBHOCTU
MIPUMEHSEMOTO JICUEHUS UcIonb3oBaics kpurepud DAS 28-4, pekoMeH10BaH-
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HbIi AMepukaHckoi 1 EBpomnelickoit AccolMaisiMi peBMaToOJIOrOB JIJIsl OlI€H-
KM aKTHBHOCTH 3a00JICBaHHS M OIIEHKH OOIIEro cocTosHUsA OonpHOro [8,10].
DAS 28-4 — 310 MeXAyHapOAHBIM CTaHAApPT OLIEHKHU apTPUTOB, IEPBOHAYAIILHO
pa3paOOTaHHBIH ISl peBMAaTHYECKOrO apTpUTa, a 3aTeM — KaK BO3MOXHOCTh
OIIEHKH aKTHBHOCTH JIFO0O0TO apTpuTa. MeTo OCHOBaH Ha OIPENEICHNH YHCIIa
00JIe3HeHHBIX cycTaBoB (MHAECKC Puyum), Bemmumael COD U OIEHKH 00NH 1O
mkane BAIIl (Bu3yanbHas aHanoroBas Inkana). J[ns cyOBEKTMBHOW OIICHKH
CTeNeHH 00JIM TpeasiokeHa GOopMyIia, ¢ MOMOIIBIO KOTOPOH MOXKHO IMOTYYHTh
JIOCTOBEPHBIC U COTIOCTABUMBIE JaHHBIE [3].

HccnenoBanre mpoBOIMIIOCH Y MAIMEHTOB C CUCTEMHBIMH U JIOKATBHHEI-
MU 3200JICBAaHUSIMH OIMOPHO-ABUTaTeNILHOrO ammapara (n=48). B ux ymcne —
HennpdepeHIIMPOBAaHHbBIE CIIOHIMIOAPTPUTHI (n =7), peakTUBHBIE apTPHUTHI (N
=8), peBMaTtouaHbIe apTpUTHI (N =10), BACKYJIUTHI ¢ BOBJICUCHUEM CYyCTaBOB (N
=4), iede-nonatouHsiid nepuaptput (n =10), aptpossl (n =9). Bee maruenTs
nonyuanu Heobxomumoe nedenue — HIIBC, kopTukocTepouisl mpu HEoOXO-
JUMOCTH, COJH KabIlus, MarHus, BuTaMuH D3. W Obutu cayuaitHBIM 00pa3zom
pasmeneHsl Ha 2 TPYyNmbBl: monydaBimue Iwanebo (n=18) wu mpuHUMAaBIINE
«banp3am Oranecsra» (n =18). OuennBanu 5 nokasareneit — CPb, CO3, UBC
(4nCIIo BOCTAJICHHBIX CYCTaBOB), MHTEHCUBHOCTH Oouieli mo BAILL, YBC (uucio
OOJIE3HEHHBIX CyCcTaBOB). Pe3ynbTarT oOIGHUBAJCS 1O M IOCIE JICYCHHUS C
npuMeHeHueM t-kputepusi CTHIOJEHTa, C WCIONB30BAHUEM OSMITHPHUECKOM
¢dhopmyier t=M1-M2/kopeHb kBaapaTHbIH u3 sd+sd/n.

Pe3yabTaTsl U 00CyKICHUE

CTaTUCTHUYECKUI JTOCTOBEPHBIM pe3ylbTar ObLI IMONY4YeH B HCXOJe
(t=3,800; p=0,001), mocne neuenus (t=3,756; p=0,001).

[IpumeuarensHo, uTo mokaszatenu 6omu, a umenno BAII u UbC, moka-
3aI SIPKO BBEIPKEHHYIO MOJIOXKHUTENbHYIO TuHAMHKY (t=3,800 1 9,500) y 60715-
HBIX, Tony4aBmuX «bamszam OranecsHa». [lomydeHHBIE HaHHBIE XapaKTepH-
3yl0T HarypanbHbIi «bamp3am OraHecsiHa» Kak 3((EKTUBHOE CPEACTBO IPU
JIOKQJIHBIX OOJICBBIX W BOCHAIUTEIBHBIX 3a00JICBAHUSIX OIOPHO-IABUTaTEIIb-
HOTO armapara.

Pe3ynpTaTel TOBOPST O TMOJOXHUTEIHBHOM CTATUCTHYECKH IOCTOBEPHOM
CMsTYeHUH OOJISBOTO CHHIpPOMA Tociie npuMeHeHus «banp3zama OranecsiHa» 1o
CpaBHEHUIO ¢ Iiane6o. Mcxoas u3 MONy4YeHHBIX Pe3yJIbTaTOB, MOXKHO 3aKIIHO-
YUTh, YTO MPEICTABICHHBIA Oaab3aM paHAOMH3UPOBAHO MOXET OBITH C
yCIeXOM TPUMEHEH B KadecTBE CpEJCTBA IPHU JICYCHHH JIOKAIBHBIX 3a-
0oJieBaHUI OIOPHO-JBUTATEIBHOTO ammapara (FOHAPTPO3, IICUYE-JIOMaTOYHBIN
MepUapTPUT, OEOPEHHBIH TPOXAHTEPUT M T.N.), TeM OoJiee YUYUTHIBAasg €ro
AKOJOTHYECKYI0 YHUCTOTY, OTCYTCTBHE IMOOOYHBIX A(PPEKTOB W ITOCTYITHOCTH
MpUMeHeHus, uTo AenaeT «banp3am OraHecsHa» 0COOSHHO MPUBIEKATEEHBIM.

Hocmynuna 04.12.19
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«znJhwithuyyuuh puquup» ogunugnpénidp hktwowpdujuin
hwdwlwupgh hhjwunmpmnibttph dudwbiul

G.U.Ukhpjut, U.4.Znghwuuhuyywi, 9. . Zndhwutthujwi,
L.U.Znjhwbthuywi, U. (r. Uupfhuny

ZEtwpowpdujut hwdwlwupgh hhywunmpiniubptt wpphwlwb
ku dhow: Zwdwlupquyht b mbnujhtt guuyhtt hwdwpinwuhoubpp
hwdwh unhynd tu ghubk] pdohh: Uwljuyt ny vhpwnn E htwpwynp (h-
unud oquuugnpst] punhwinip gujwqplnn b hwljwpnppnpuwjhtt thong-
ubp b mbglugubk] nknujht pnidnid:

Uju wpjuwnwtipnid ubpuyugdus b btwptwut Yhuhjulwt
htunwgnunipmitiiph nyjujutp «nghwthywuh pwjquuh» Jhpw-
phipyw wjugtpnyh hunnm pyudp:

The use of “Hovhannisyan Balm” in Discases of
Musculoskeletal System

E.A. Melikyan, A.K. Hovhannisyan, K.A. Hovhannisyan,
L.A. Hovhannisyan, A.R. Sarkisov

Diseases of the musculoskeltal system are always current. A patient is
often brought to a physician with local and systemic pain syndromes. But, it is
not always possible to administrate pain medication and antiinflammatory
agentd and give local treatment. Dr. Hovhannisyan’s balm has bean created on
the basis of clean and natural products, and preliminary results of its use are
presented in this report.
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28 617.7:616-036.86:614.1:312

Stunnuljut opquiny yuydwbwynpyusd
hwydwinwun pjut jupquyhdwl] vinwbwnt
tyuwwnwlny FUPZ nhuws hhywunukpp
htunwgnunipjut wpyniuputp (2015 puljui)

L.9d.Qudpnijjul, UL.E.Unbkhuiyub

U d. Unyuywih wiywl wilbhwpnidulwbl [Einpna,
0048, Epliwl, Snishlih, 30

Fuhugh punkp. mbunnuljut opquuh hwydwinuunipnil, nhbpuly-
ghnt stnnudubkp, quuniyndw, guugkunt wwpnn-
ghwttp, juwtpuwupgbjnid

Zupdwunuunipjniit wnnnewlwt fuinhpubp niubkgnn wbdwbg n
opguljw Uhgujuyph wpgljpubph thnjuwqntignpyut htnbwbp k npp
hunspunnunnid £ tpwig djnrutibiph hbn hwjwuwp hhdniupttpng hw-
uwpwlulwt Yjubphtt jhwpdtp b wpynitwgbn Jwubwlgnipiniin:
Udh hwpdwtnuunipniip Zujuunwih Zutpuybnmpniomd {w-
bwsnud b Jhuyu  pdojuunghwjuljutt  thnpdwptinipjutt npnpunid
hpwduunt ywhnwlwt dwpdhtubpp Zujuwunwth Zubpuybnnippub
wojuwwnwiph b unghwjwlwt hwpgiph twhwpupmput 22 pdoju-
unghwjuwlwt thnpdwptunipjut gnpswljwmpmitp b wwpwspuwght
pdojuunghwjuljutt  thopdwptitwjutt  hwtdtwdnyndubpp  (RUOZ):
SYju; hbnwgnunipjut btywwnwlju £ ntundiwuhpl] mupkljwb wsph
hhywunugnipjudp yujdwwynpjus FUGZ nhuthnipjut gniguihon,
nwppbp whnnpnodwdp hhywunubph pwtwljulwt pumpwughpp b
npuig pwojujudnipiniup punn ukinh,nwuphph b ptwlnipjut Juyph:

‘Upnipn b ukpnnubkpp

Utp Ynnuhg hwuwtbh gpujubnipjut dke skup quby udwb
ptUdwyny wohowwnwip: Uy tywwnwlny juwnwpyt) k 2015 pyuljuiht
U d.Uwjuuth wijut wltwpnidulut Yhunpnt fUPZ ninkgpny
nhdwé pnjnp hhdwinubph hhjwiunmput wwundwgpbph hEwnwgn-
wnnipnil: Zhkinwgnuinipjut pipwugpnid hpuljuwiuwgyty £ 466 hhyui-
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nnipjut wquwundwgpbph YEpnwsnipnit: Nunidbtwuhpnipjut pupwug-
pnmid Yhpwnyl] it hwdbdwunwlui b JEpnuswljut  ghwhwndwb
Ubpnnutpp:lpybu qluwynp wpnnpnomd pnpyby b jnipupwbisnip
hhquunht npdwé wpwnnpnyonidubphg swbpwgniyup, wjinithbnb jw-
nwnyb] E inytwlwt wpnnpnonidubph jpdpwynpnud, npnodby npuitg
pwohujwbnipjniit puwnn ubinh, wmwphph b ptwlnipjutt Juyph: Uhuwnn-
pnonidubiph jnipupwbgnip judpnid juwnwpyl) £ twl wdbih dwbipw-
Unlhwn yEpnidnipinil, b npnoyt) k gputg pwbwluljut punipwughpp:

Upmyniupubpp b putwpynidp

ZEnwugnuumpjut wpyniupnid unnwgyl Eu hknlbyjuw ndyuukpp.
punhwiinip AUGZ minkqpdudp 2015 pyuljuith pupwgpnid nhul) k 466
hhquwln, npnug dbky wdbktwdbs fudpbpp juqul] B nkdpulghn k-
nnudukpp 112 hhqubn, quumyniw whnnpnonidp’ 89 hhwbn, gul-
ghunt wupnnghwibpp 72 hhywly:

Upgyniawly 1

Fupprjubnipinill puwn whnnnpnynidlbph

Uhutnnpnonid Cunhwnip phy
Unwbiph b Yntynibljnpijush ywpninghw 2
Cngkpupunuiph ywpninghw 56
Bwigkunt ywpnnghw 72
Uyulkudwt dwupduh qupninghw 20
Stuwlyupnh wwpeninghw 12
NEdpulghuyh otinnudubp 112
UYuwpwpd wywpunh yupninghw 27
Puwbsht yupnnghw 3
Ulunpupwnuiph yupnnghw 6
Nuuiyulh wwpnnghw 27
QA unindw 89
U uwluwy h&h ywpninghw 40

Cunn uknh pupu]usmpull wpwlwi ukph Unin ghpulonnid k
quuniyndw whinnpnynidp, hul hqujwih Unn’ pkdpuljghwyh sknnid-
ubpp:
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Upginiuwly 2
LFPupprjudnyant il puwn ubnh
Uhutnnpnonid Upwljwut bquljut

Unwtinh b niyniuljnhjuyh wupnnghw 2 0
Grnotpupwnuuph ywpninghw 30 26
Butighkunt wwpnnghw 32 40
Uyulkudwt dwupduh yupninghw 13 7
Stuwbyjupnh ywwpennghw 6

PEdpulghuyh otnnidubp 40 72
Ujuwpwpd wywpwwnh yuwpninghu 15 12
Puwbsht yupnnghw 2 1
Utunpwpwunuiph yupninghwu 3 3
Nuyywlh wwpninghw 12 15
QA uninuw 53 36
Uy uwluwy h&h ywpninghw 32 8

Cun wwphph dhlish 60 wwphjwi pdpmud ghpwlopmd
nk$pulghuyh sknmudubpp, 60 wwpkiul b wybkjh jodpnd guuniyndw
wunnpnonidp:

Upgjniuwl 3
Fupppijudnient il puwn nnwphph

Upunnpnonid <18 19-40 41-60 >61
Unutiph b Yniyniuljnpduyh yupninghw 0 0 2 0
Crnotpwpwnuiph ywpnnghw 8 20 26 2
Bwtigkunt ywpnnghw 6 13 41 12
Uwulkudwh dwupduh yupninghw 2 5 6 7
Stuwlyupnh wupennghw 1 7 1
NEdpwlighuyh otinnudubp 13 43 53 3
Ujuwpwupd wmyupwwnh ywpninghuw 4 10 11 2
Puwsht wwpninghw 2 0 0
Utunpwpwunuiph wupninghwu 0 3 1 2
Nuuyulh yupninghw 3 15 9
QA uninuw 5 9 41 34
Uy uwluwy h&h ywpninghw 2 10 20 8

Cunn  dwpgbph  puojududmpub  nhppulghuyh  oknnudikp
wpunnpnonidp ghipulopnid £ SEnuppniithpnid, Lnnhnid, Upwpuwwnnid
U Chpulynud, guunindw whnnpnonidp’ Swdnipnmd b Upuqusniniind,



122 Menuimackas Hayka Apmenun HAH PA t. LX Nel 2020

Bplwunid hwjwuwpuybu mupuwdyws kb nEdpuljghwgh sbnnidubp b
guigkunt wwpnnghw whwnnpnonidubpp: Updwyhpnid ghpuljonnid k
gulighint wwpnnghw whinnpnonidp, hul Ynnugpmd b nhdpul-
ghuyh sbnnidttpp, U guigkint i whtwlwyh&h wwpennghw whinn-
pnomdtitpp, Upmbhpmd nk$pulghuyh sbnnudlibp b quuniyndw whu-
nnpnomudibpp, 9uyng npnid” knepkint bt wyywlkidwh dupdih ww-
pnnghw whunnnpnonidlibpp, LN2-md quuniyndw, bnepkne b whbw-

Juwh&h wuwpninghw whwnnpnonudubpp:

Upjniuwl 4
Fuppijuényent il puwn dupgbph
Qtnup- |Updw-| Yn- Upw- |Ujni-| Upw- | Th- - Sui-
Ufannpngnud [Gplut pniuhp | dhp |wuyp Lanh quénunt| thp | puwn |puy Lz irrll?l Unip
Unutinh b
Uniyniul-
0 0 0 0 1 0 0 0 1 (0[]0 0
uhyuyh
wwpn|nghu
ongptn 6 | 10 5 | 3| 4] 6 | 2| 4 11131
wwpninghw
Swbghlm. |0 | g 7 | 5]10] 6 |5 6 |4[0|0]3
wuwpn)nghw
Uwwlkudwt
it 3| 3 | 1 ]o|2] 1 |1]2]|1|o|l3]3
wuwpninghw
Stuwlyupnh
1 1 4 0 3 0 1 0 2|10(0]O0
wupninghw
NEdpwly-
ghuyh 18 | 24 4 |5 17| 8 | 7| 7 [17]0]0]5
ptnnudubip
Uy uwpwpd
wujwpunh 4 6 0 2 3 5 0 2 1|11 2
wuwpn|nghw
Fldhl o| o | 1t |1]o| 1 |o|o|ofoflo]oO
ujwpninghw
Ulnpupw-
nwiiph o| 1 | o fo|l2] 1 o] o]ofo|1]1
wuwpn)nghw
Nuyyw
wbgwh 5 2 2 3 7 4 1 0 2 (0|1 0
uwpninghw
Fumlymin | 96 |11 6 |4 |16| 10 | 7] 3 |8[1]1]6
U twljuugh-
&h wwpnn- 9 3 6 5 3 2 0 3 410|015
qhw
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Ywnwpdl)] b bwl wowl] dwbpuyplhn hknwgnunpeynta’
wupgknt whnnpnodwt jnipupwignip fudpnid hhywunnipnituubph
puwtwjulut pimipwghpp:

Cnotpupwnuuph wwpnnghwubtph dke wwppkp wpownnpn-
omutkph hwinhydwh hwdwpwlubinmpmniip Jhpunnynimu (21),
uwh (17), yhdwl pwthwignny jEpuwnnyjuunhljujhg htinnn (8), wnun-
nnud (6), nhunnpndhw (2), Yipwnnywphwu (2):

Swuighint  wwpnnghwutph Uk wwppkp whinnpnomdubph
hwinhydwl hwdwpwlwinipmniup phwpknhly whnwhwpnid (28),
whgqukunwjhtt wphninpndhw (11), skpurnuquuunid (10), guugkunt nh-
unpndhw (9), dwlnynpbghubpughw (7), wughnntnhunwywphw 5),
pnpnupng (2):

Stuwyupnh wwpnnghwubkph dky wnmwppbp whinnpnondutph
hwinhydwh hwwhwljwinpmniip wkuwiyupgh unipunpndhu (8),
nbkuwtjupnh wnpndhw 3), mbkuwbyupnh Juppipug winpndhw (1):

NEdpuljghuyh oknnudutiph dke mmwppkp wpunnpnonidubtph hwb-
nhuypdwh hwwpwlwinpmip jupfwnbumpnit (75), wunhquu-
wnhqu (21), hipwwnbunipnit (11), gniquljgqus (5):

Ujtwowunpd wyuwpwwnh wwpninghwibph ke wnwppip wjuwnn-
poonudibph hwinhyuwh hwdwhwluimpmiap opmpnih (22), thu-
nwgu (4), wmdpthnyhw (1):

Nuuiyulh wwpnnghwubkph dke wwpplp whinnpnomdubph
hwinhyuwt hugwuuinpmip pupqugus Junwpuln (13), ns
puppugus junwpuwln (9), wpnhdwlhw (2), wdwhhw (2), mEnu-
huwpan (1):

Ubunpwpwnuiph wwpnnghwukph JUky wwppbp wjuwnnpn-
onulubph hwinhydwh hwdwpwlwimpmbp phjustnh  hhywbnne-
pintu (1), mnpunyjuqunquyhtt junphnntnhthwn (1), nidbwy ubpunwdws
uygh (1), dumugnpnuyht bplinypubp mwpws nikhwnhg htwnn (1), ppnthy
phjwwnbtpuy, nh$nig, quuinybdwinng, nukhn  qmquljgfus uwp-
Ynhnngh htw (1), sShwswbwpwnuph h/n uyh (1):

Puwsht wwpninghwutph ke mwppbp wjwnnpnponidubph hwb-
nhytwi hwdwpwlwinipniip Ynmnpndw (2), withphnhw (1):

Uywljbkudwt dwpduh wqupninghwubkph dke tmwupplp wuwnnpn-
onulubph hwbinhydwb hudwuluinmpmap hdwly Jhinpkunndhu-
1hg htin (11), wmyhwnbtw (5), htdodpuyl(4):

Unuybkph b Ynyniuynhdugh yupninghwubph dky nnwppbp wj-
nnpnonidikph hwbnhydwh hwfwpulwbnipniip ppnthjulub prb-
dwphwn, Ynyniuljnhyhwn (1), winkphghnd II-I11° (1):



124 Menuimackas Hayka Apmenun HAH PA t. LX Nel 2020

Zudpunhwipugyuwé Jtpnisnipjut wpyniupnid ghipuljonnid b
nhdpulighuyh otnnidubp (24%), quuniyndw (19%), guugkiunt wuwpn-
1nghuw (15.5%) b Enopkunt wwpeninghw whinnpnonidubkpp (12%): Cuwn
Juplnp Gup hwdwpnid tpgws yupnnghwubph jutuupgbjdwt jug-
dwipynudp: Pwtth np pbdpulghntt snnudubph dke ghipwlpnnid k
Jupdwwnbunipinit wjnnpnonidp, wthpwdbown £ obownp nuk) jupdw-
nbunipjut yun hwynbwpbpdw, dudwtwlhtt nughntiuw) Ynpklghugh
hpwljwitwgdwt, dhowjuyph gnpénuttiph wqptgnipjut tjugqkgdut b
punhwtnip opquhquh fugpnipdwi Jpu: Funiyndugh nhypnid jw-
nwnk] Jun huynbwpbpdwtt ninnus ujphtthuqubph hpujutiugnid
L tkpwlbuwght gupdwl, wnbuwnuonh wwppbpului unnignidukp,
pdojujut wpynibwpbpmpiut Ynnuihg dowll) ubpulbwght dupnudp
swhbnt quuquéwhtt wpwg b &ogphwn dbpnn: Swughkint wwpnn-
ghwtnh Uty ghpwlonnid Eu nhwpbnhll whnmwhwpnidubpp, hbnbw-
pup sowpwpuyhtt phwpkn whinnpnymy nibkgnn hhqubnubpht wi-
hpwdton E quppbpwpwup junwptk] wjtwhwnwljh uinnignid, hudw-
gnpoéwligk] Eugmiphunngubph htwn b jumitwgiul] qpniingh dw-
Jupnulp wput dbke: Gwujiwpgbihs dhongupnmidutph Juquwlbp-
wynlt 1 hpwwbwugnidp hknwqu wwwphubphtt jupng tu iduqbtgty
huwpdwinudutphtt mpdnn Ppttwbivwjut wewljgnipyut Swpwpknt-
Jusnipjnilip, htnbwwbu pupbjudt) wsph hhdubnmpynibibpn] wwy-
dwtwynpywé hwpdwbnuunipjut gniguthop, hust by Bplhhpp punt-
pwgpnn juplinp gniguihy k:

Lipmiinjué F06.11.19

Pe3yabTaTsl 00c/ienoBanus 00JbHbIX, 0OpaTuBmuxcst B0 BTIK nus
NMOJIy4YeHHUS CTATYCA HHBAJIUIHOCTH IO IJIa3HBIM 3200/1€eBAHUSIM
(2015r.)

JL.B. KamOyasin, H.I'. Crenansin

CornacHo o0mieMy aHanmu3y, OBUTH BBISBICHBI HapyIIeHUs pedpakiuu
(24%), rnaykoma (19%), natonorus ceruatku (15,5%) v maTONOTHSI POrOBHUIIBI
(12%). Ouenp Ba)XHO OpPraHU30BaTh MPOMMIAKTUKY ITHX Haroiorui. [lockois-
Ky B aHOMaJIHSIX pedpakiuu mpeodiamgaeT AMar€o3 OIU30pyKOCTH, ocoboe
BHUMAaHUE CIIEAyeT yACIITh paHHEMY BBISBICHHIO OJM30PYyKOCTH, CBOEBPEMEH-
HOW paloOHATBHON KOPPEKIHH, YMEHBIICHUIO (HaKTOPOB OKPYKAIOLIeH Cpeabl
1 00IIeMy BOCCTaHOBJIEHHIO OpraHmusMma. B ciydae riaykomel — paHHUMIA CKpH-
HUHT, TIEPUONYECKOe N3MEPEHHE BHYTPHUTIIA3HOTO JABIICHUS M FICCIIEIOBaHIE
MOJIsL 3peHUs,pa3paboTKa MacCOBOTO OBICTPOTO M TOYHOTO METOJa M3MEPEHHS
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BHYTPHIJIA3HOTO JaBieHus. J[nabeTnueckue paccTpoiicTBa SIBISIOTCS Tpeodiia-
JAIONUMH TIPU TIATOJIOTHSAX CETYATKH, MOITOMY MAIMEHTHI ¢ CaXapHbIM Jua-
0EeTOM HYXIAIOTCS B PETYJISIPHOM CKPUHHHIE, PaboTe C 3HJOKPUHOJOTaMH U
nmoaACpKaHnuU CTa6I/IJIbHOI‘O YPOBHA I''TFOKO3bI B KPOBH.

OpraHm3anuss U OCYIICCTBICHHE NPOMHUIAKTUKN B OJIMDKANIIINE TOIBI
MOTYT OOJIerYuTh HArpy3Ky (GHUHAHCOBOW MOAJMCPKKH JJIsl WHBAIHIOB,TEM
CaMbIM YJIYYIIUTh YPOBEHb WHBAJIMIHOCTH, BBHI3BAHHOW 3a00JICBAHUSMH TIJIa3,
KOTOpBIﬁ SABJIACTCA Ba’XHBIM ITOKa3aTCJIEM JIs1 CTpaHbI.

Summary Data of the Patients Who Apply to MLEC for Disability
Status for Eye Diseases (2015)

L.V. Kambulyan, N.G. Stepanyan

According to the general analysis the most common eye pathologies
constituted refraction disorders (24%), glaucoma (19%), retinal pathology
(15.5%) and corneal pathology (12%). It is very important to organize the
prevention of these pathologies.

Since the diagnosis of myopia dominates in refractive errors, special
attention should be paid to the early detection of myopia, with timely rational
correction, reduction of external factors and general recovery of total health. In
case of glaucoma, early screening, periodic measurement of intraocular pressure
and examination of the visual field, development of accurate method for
measuring intraocular pressure should be performed. Diabetic disorders are
predominant in retinal pathologies, therefore patients with diabetes need regular
screening, periodic consult with endocrinologists and maintainance of stable
level of glucose in the blood.

The organization and implementation of prevention in upcoming years
can relieve the burden of financial assistance for people with disabilities,
thereby improving the level of disability in the population caused by eye
diseases which is an important indicator for the country.
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Ujtuwplutp
Zwpnipinilyul 9. U.
UhlypnbiEjupntughtt ququyhtt uktunpubp wpunwpbsws quqbtph ny hi-
Juqhy yEpndnipjuall hwtfwip ..o
Quipuykuywi L.,

NMupyhttunuh hhywunnipjut qupqugdwi ywwpngkutkqp & nhulh qnp-
SRUBMBNN .

OnpAwpupuljut b juijuupgljhy pdoynipenia
Upnyjul (1O, Ujkpuwilyul 3n1.0., Ukjpp-Ulgpbwupul 2.9, Uwpquip-
Jul O, uuwnnppul S.U., Ujknpuyui LU, Juiywi U.9.
Pdojujut oqunipinit b uywuwpimd ppwlwbwgunn Juqdulbpunt-
pintubpnud opowtiwnynn dwpkutph qquyniimipniip wpupwnwhwihy Wynipt-
DR UGt ilp oo

FPupwpnalyul U. 9., Fupujub d.[}., Ujkpuwiyul Sni. 0.

Udnthnidwyhtt wnh b pinphbEpuhnhth hwdwhiwetnipgh hwjwdwipkwht
WYNRYDLPIILUR cooeniiin e

Qupugykuywi U.9., Jwyupub U.U., Mhnpnuywlh J.2., Zupnipniiul
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Zwintuh mypjusmpnitp  (wypn-
dhin)

Zugmumnubh  pdolmghinnipinil’” hwunk-
unid myugpynid Eu ophghtiwy hnnpjusubp b
wltwnplutp, npnup nuwpwinud Eu thop-
dwpwpwlwi, Juwipupglhy b Yhuhluluh
pdojughuninipyut hwpgkpp:

Znyjustkph Abwynpnudp

1. zomjwdp ubplujugynd t 3 wnupughp
ophtwyhg" hwytipkl, pniubpkt jud wugkpku
1kqUny, ghwwljub nkjwjuph  dwlugpm-
prudp, husujbu twl ninkiqpny’ uyb hhutwp-
Ynipjniihg, npnbn juwnwpyl) t wphiwwnwi-
pp: Uthpwdbown t ukpluywuguty twb hnn-
Jush LEjupnbught wwppbpulp Yndwywy-
wnuyhtt ujujurwlh (CD) Ypw (Microsoft Word
for Windows 2000; Unicode Times New Roman
nwnwnbuwlny pmubkpki b whqbpku (kqni-
uliph b Sylfaen" huytpkiuh hwdwnp):

2. Qhnnuut hopjuwsh swjwp swhwp k
qlpuquugh 10 nwywghp kop, tbpunyuy wn-
muwljubipp, Wupibkpp, ukniugptpp b gpu-
Juunipju  guwulp: UlJbwpyubtph Swyjup
Yupnn khuby dhiish 20 be:

3. Glpughtt wjjuukpp tkpljuyugynud Eu
htwnlyw) Ybpy. ddlv gnighsp, hnpqush Jtp-
twghpp, hinhtwlubkph winiubph b huypw-
uniiutiph uljqphwwnwuntpp b wqquunituukpp,
wyw' hhdtwpynpjut wiwinudp, hwuugk
b pwbuyh punkpp (8-10): Znnjwsh Jhpenid
nnynud Eu hinhtwlubkph vnnpugpnipiniutk-
pp b hipwpuinuwhwdwpukpp:

4.Qhnulwb hnnpjuwdp punugus E hk-
wnlyuy dwubphg, w/ tkpuswlub dwu; p/ ynt-
pn b dkpnnubpp; ¢/ wpmyyniiptpp b ptbup-
Ynudp: Uknuwgpbpp' hwybpkt jwd pniubpk
b wlqpkt (Eqniubpnd ubkplhuyugynid &u
wnwtdht kobph Ypu:

5. Qpujuimpjut guulp npdnud t hnn-
Jush Jbpgnid’ wnwtdhu tony, wypptuufui
Jupgny twj huypktwfjwb, wyw owwp-
Eplipyw hinhtiulubpht: Zonpjwsh nbpunmud
hnnudutipp phpynud Eu pupwlniuh swlbpwn-
ukph Uk pytpnd:

6. vlpugpnipjutip hpunip b Jipuguh-
ynud nipnbine, judpugpbnt jud pdwnting
gutljugws hnnjush nbkpuwnp:

7. 2h poyunpynd bkpjuyugil) -
gpnipjult  hnpJustbkp, npnup  twulhunid
nyugpyl) b jud ukpluyugyt) wy hwinku-
ubip hpuywpwldwi hwdwp:

8. Zmunkuhti pwdwlnpnugnyl) Jupnn L
huswbu wpwbdhtt wthwwnbbtpp, wiwybu b
hhdtwpynipmniabpn:

IIpodnis :xypHana

B sxypnane “MenuuuHckas Hayka Apme-
HUK” IyOIHUKYIOTCS OpHIMHANBHBIE U 0030p-
HBIE CTaThH, OCBEIIAIOIIHE BOIPOCH! IKCIIEPH-
MEHTAIBLHOH, NPOQMIAKTUYECKOH M KIIHHH-
YEeCKOI MEAUIIUHEL

Odopmiienune crareit

1. CraThs IOKHA IPEACTABIATHCS B TPeX
pacredaTaHHBIX OK3eMIUILIpaX HA PYCCKOM,
apMAHCKOM MM AHIJIHHCKOM SI3BIKE, COIIPO-
BOXIATHCSl HAIPABICHUEM YUPEKICHHS, T
OHA BBHINOJNHEHA, HMETh BH3y HAyYHOTO PYyKO-
Boautens. Heo6XoauMo Takke IpeiCcTaBIeHHE
cTaThy Ha KoMmmaktHoM aucke (CD), B Texcro-
BoM penakrope Microsoft Word for Windows
2000, (upuprom Unicode Times New Roman
JUIsS PYCCKOro W aHrnmiickoro u Sylfaen — s
apMSHCKOTO SI3bIKA).

2. O0beM HayyHbIX CTaTel HE JOJDKEH mpe-
BeIIATh 10 CTpPaHMI] MAIIMHOIMCH, BKIIOYAs
TaOJIMIBI, PUCYHKH, pe3toMe U OHOIHOTrpaduio.
O0beM 0030pHBIX M MPOOJIEMHBIX CTAaTeW 10-
nyckaercst 10 20 CTpaHHL, BKIIOYas CIUCOK
JIHTEpaTypEL.

3. BoIxoqHble JaHHbBIE YKa3bIBAIOTCA B Clle-
nyromei nocnenoBarenbHocTH: HHIEKC Y /K,
Ha3BaHUE CTaThH, MHHIMAIBI U (aMHUIUH aB-
TOPOB, YYpeKAEHUE, TAe BBINONHEHa pabora,
aapec, kimoueBsie cioBa (8-10). B koHue
CTaTbU JOIDKHBI OBITH IOAINCH aBTOPOB, a
TaKke HoMepa TeseOHOB.

4. Crarpst JOJDKHA BKIIOYATh CIEIYHOLIHE
paszensl: a) BBelieHUe, 0) MaTepHal U METOMBbI,
B) pe3yinbTaTthl U oOcyxjaeHue. Pestome Ha
AQHIJIMICKOM U apMSIHCKOM SI3bIKaX IPUJIararoT-
sl Ha OTJENBHBIX CTPaHHUIAX.

5. bubGnuorpadus npuBOAMTCS B KOHLE
CTaTB¥ Ha OTAEJILHOH CTpaHHIle B al(paBUTHOM
HOpsIZIKe, CHAYaIa OTeYEeCTBEHHAs, 3aTeM 3apy-
6exHast. CChUIKM HA HCTOYHUKH B TEKCTE IPH-
BOJATCSL B KBaJpaTHBIX CKOOKax B Buie LUD-
POBBIX 0003HAUCHUI.

6. Pengakuus ocraBisier 3a coboii nmpaBo uc-
IIPaBIISATh, COKPAIATh CTAThH.

7. He momyckaeTcsl HalpaBlICHHE B pelak-
IUI0 CTaTel, OMyOJIMKOBAHHBIX paHee WU
HalpaBJIE€HHBIX U Ie4aTH B JPYTHe XKyp-
HabL.

8. [loanucuynkamMu MOTYT OBITh KaK YaCTHBIE
JIMIA, TaK ¥ YIPEKACHUS U IPEIIPUSITHS.
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Profile of the journal

The journal “Medical Science of Armenia”
publishes original articles and reiews concerning
the problems of experimental, preventive and
clinical medicine.

Design of the articles

1. Three copies of the article must be presented,
written in Russian, Armenian or English, provided
with the permit of the institution where the work
has been conducted and the visa of the scientific
adviser. It is also necessary to submit the text on a
CD (Microsoft Word for Windows 2000 editor;
font — Unicode Times New Roman for Russian and
English and Sylfaen— for Armenian).

2. The scientific articles should not exceed 10
typed pages including tables, figures, summaries
and bibliography. The summerising article may
have a volume up to 20 pages including the
references.

3. In the printer’s imprint the UDK index,
initials and surnames of the authors, the name of
the institution where the work has been conducted
and key words must be given. In the end of the

article the signatures, addresses and telephone
numbers of the authors should be written.

4. The article must include following parts;
a) introduction, b) material and methods, c)
results and discussion. The abstracts must be
presented in English and Armenian, or
Russian, if the paper is in Armenian.The
abstracts are presented on separate pages.

5. The references should be in the end of the
paper on a separate page. The list of the
literature must be given in alphabetical order,
first the native and then the foreign sources.
References to them (in numbers) in the text
must be written in square brackets.

6. The editorial staff has a right to shorten
and correct the articles.

7. The papers submitted to other journals for
publication, or published before are not
admitted by the editorial house.

8. Each person or institution can become a
subscriber of the journal.
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