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Definition and Epidemiology

Tinnitus is defined as a subjective perception of a noise when there is a
failing of a sound source [59] and dysfunction in hearing system is a cause.
Tinnitus appears usually with hearing disturbances but it can also be a single
symptom. Causes of Tinnitus genesis can versatile - noise, ototoxic substances,
aging, stress, inflammation and bleeding disorders can be among them. Because
of being heterogeneous and concerning its consequences Tinnitus can itself be
shown as a symptom, not an illness.

Epidemiological researches indicate 5-15% prevalence of Tinnitus [1] .
Prevalence exchanges with the suffering, app. 6% among mild and moderate
Tinnitus suffering and 4% among heavy Tinnitus [41].

Clinical Classification
e Acute vs. Chronic
Tinnitus is indicated as acute when it ranges till 3 months. Therefore the

acute therapeutic treatments are appropriate only during this time. When
tinnitus continues more than 3 months it turns into chronic. And the change-
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over is fluent. Division into 2 time flows is optimal from the therapeutic side.
It’s important to say that during long lasting chronic tinnitus there can be
periods of it being louder or stronger ( more noise, higher suffering). This
exarbation can not be compared with acute tinnitus. It is more up to feeling
phenomenon, which can change through stress reactions.

o Objective vs. Subjective

Objective tinnitus is coming from body and can normally be felt both by
a patient and explorer ( for example spasm of tensor tympani muscle, vascular
changes, arterio-venous fistule). Subjective tinnitus is felt only by patient
himself is more like a pantom feeling.

e Tinnitus severity

The heaviness of tinnitus in chronic stage shows necessity of therapeutic
intervention. The decision depends on whether it is a compensated or
decompensated tinnitus. The suffering degree allows to establish clinical
anamnesis including psychosomatical aspects from one side and with the help
of using valid questionnaires from the other side. ( see psychosomatic diagnosis
section).

Compensated (without secondary symptomatic)

The patient records (indexes) the ear noise, it also can be without
secondary symptom.

I Grade - no painful pressure

II Grade - more in the silence, bothers during stress and load

Decompensated (with secondary symptomatic)

III Grade - when tinnitus makes negative influence in private and
professional life. There is secondary symptomatic in emotional, cognitive and
physical spheres.

VI Grade - tinnitus brought to complete negative influence in private and
professional life.

e Hearing Loss

Tinnitus is often associated with high frequented, sensorineural hearing
loss. Over 80% of Tinnitus patients suffer also from hearing loss, most of them
have also hyperacusis ( sensitiveness against loudness). Most of the ear sounds
appear to be in high frequency level and impress as a high whistle, almost
always they match with concurrently appeared high frequensed hearing loss
[7,22,38,39,54,66]. Degree of hearing loss is in connection with accompanying
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things such as sleeping disorders, loss of concentration, tinnitus severity degree
is a crucial predictor of experienced impairment [9].

e Localisation and Frequency

Tinnitus can be felt from one side, both sides or in head. It can include
different tones and noise variations [38,39] as for example whistle, noise, buzz,
hissing (sizzle), ringing, beeping, whizz, hum, chirp, pulsation, hammer.

1.2. Therapie of chronic tinnitus

At the moment there aren’t any causal healing methods for chronical
stage of tinnitus found.

Suffering from tinnitus is individual and is not correlated with the
frequency of tinnitus or with the loudness [13] . The major differences in
suffering from tinnitus are the characteristics of the accompanying symptoms
and diseases as for example depressions, sleeping and concentration disorders
ets. explainable [34].

Therapeutic approaches above all aim currently support in working and
coping processes such as stress management strategies and treatment of
comorbid symptoms [18]. In the focus is re-evaluation of tinnitus as a symptom.
Psychosocial factors as well as coping mechanisms or even chronic stress
should be determined. An important point is the development of for example
structure of self-perceptive abilities, e.g. the strengthening of health-related
awareness. Various international relaxation techniques and body-related
procedures are used.

In principle, avoidance behavior, e.g. search for silence in the sense of
shielding ambient noises is not recommended to patients suffering from tinnitus.

1.2.1. Counseling

The aim of the counseling is to provide a clarifying psycho-educative
explanation. In addition, the classification of tinnitus as a benign symptom is
discussed and possibilities for therapy are shown. Thus counseling is the basis
for constructive habituation mechanisms and leads to the avoidance of negative
disease models. The evidence level is moderate [24,25].

1.2.2. Tinnitus retraining therapy (TRT)
The TRT is a special combination of counseling and auditory stimulation

by maskers or hearing aids [31]. In the German-speaking world, psychological
aspects are integrated into the TRT.
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Even if the TRT has been carried out worldwide for 25 years and is
described in many studies [4,29], there is no evidence for the very different and
sometimes incomparable approaches. Therefore, the clinical effectiveness of the
TRT is not clearly demonstrated by Cochrane meta-analysis [50].

1.2.3. Behavioral therapy approaches
1.2.3.1. Cognitive Behavioral Therapy

At the moment, CBT has demonstrated its efficacy in the treatment of
chronic tinnitus with high evidence. The aim of a CBT is to raise awareness and
change maladaptive patterns on cognitive, emotional and behavioural levels.

A Cochrane meta-analysis (8 studies, n = 468) showed a significant
improvement in quality of life and tinnitus, as well as the degree of depression.
Tinnitus was not affected [42].

1.2.3.2. Multimodal Therapies

Step-by-step multimodal CBT oriented therapy programs (including
counseling, CBT and auditory stimulation) also show a positive influence on the
quality of life, tinnitus severity and obstruction by the ear noise [10,43-46].
Other multimodal therapeutic approaches, including counseling with
information mediation and detailed psychosocial and ENT diagnostics, CBT,
hearing training, relaxation and body-related procedures, show a sustained,
consistent reduction in tinnitus over a period of 3 years and 5 years. Even
stationary multimodal psychosomatic therapies show good intervention effects
[22].

The psychological models underlying the therapy of tinnitus can be
divided into two main approaches: cognitive (behaviour-oriented) approaches
and psychosomatic complex approaches:

Cognitive approaches
Jastreboff’s neurophysiological model Main hypothesis:
Dysfunctionality with respect to two
strategies:
- recognition, filtering
- perception, assessment
Based on two fundamental principles
of neuronal organization:
1) Plasticity
2) Habituation

Hallam's habituation model Main hypothesis:
Dysfunctions in the attention system prevent
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habituation.

McKenna's cognitive model ~Main hypothesis:
Cognitive fixation on the tinnitus signal and
altered selective attention
the tinnitus perception

Cognitive Behavioral Therapy (CBT)

Anxiety avoidance model — Main hypothesis:
Avoidance behavior and short-term
reinforcement
(E.g., anxiety solution)
Tinnitus medium to long term (maintenance
based fears).
Multimodal psychosomatic therapy:

Dysregulation model Main hypothesis:
Associated with tinnitus perception
affects and stress leads to
catastrophic tendency and
increased stress relief through tinnitus

1.2.4. Hearing Therapeutic Intervention
1.2.4.1. Sound therapy

A Cochrane review on sound therapy (6 studies, n = 553) showed poor
quality of the studies and great methodological heterogeneity, so that a planned
meta-analysis was not feasible [28]. The therapy showed no significant change
in tinnitus loudness and in the suffering degree. Possibly a sound therapy can be
used as accompanying therapy. At the moment, however, it is unclear whether
complete or partial masking is more effective with regard to a long-term effect.
In summary, the effectiveness can neither be demonstrated nor disproved [28].

1.2.4.2. Hearing aids

Hearing aids lead to the improvement of the hearing loss and the quality
of life. This makes the decision on hearing aids for the sole tinnitus therapy very
complicated [28]. Only few randomized, controlled cases examined hearing aids
as primary intervention in tinnitus [24,27,57,58]. Currently, however, there is
agreement that hearing aid as a primary intervention in case of co-existing
hearing loss also contributes to the tinnitus habituation and thus the early
hearing aid supply is also indicated for tinnitus in the case of hearing loss [63].



8 Menummackas Hayka Apmenun HAH PA 1. LXI Ne4 2021

The use of hearing aids at low and medium tinnitus frequencies (up to 6
kHZ) may be higher than in high-frequency tinnitus [47]. A few studies show
that an early hearing aid contributes to the maintenance and strengthening of
cognitive function, as well as to the reduction of distress and tinnitus, until the
reduction of dementia [40].

1.2.4.3. Hearing training

The aim of the hearing training is to practice the skills of the central
hearing processing such as directional listening, focusing, differentiation in the
noise with and without hearing aid. This can be used to ensure an improvement
in the over-hearing of tinnitus [23,51,55]. Despite some studies [19-21,26], the
overall evidence level is weak.

1.2.4.4. Cochlear Implant

After cochlear implantation with appropriate indication (deafness, one-
sided or bilateral), tinnitus (homolateral, contralateral and bilateral) is often
shown to be improved (Cl-based single-implantation studies [48,49,52], A
metaanalysis ( 9 studien, N = 36) showed a significant tinnitus reduction,
improved speech comprehension and spatial hearing [8].

1.2.5. Pharmacological intervention

Both the German and the American guideline clearly state that at
present no drug has demonstrated efficacy in chronic tinnitus [36].

2. Complications
2.1. Decompensation

Particularly in the presence of pronounced tinnitus (chronicly
compensated with severity III and IV to Biesinger), the symptom tinnitus
dominates the affected person increasingly, dominates his ability to live and
create and constrains this more and more [14,22,38,39]. From the increasing
fixation to the ear noise, further comorbidities such as sleep and concentration
disorders develop, depressive symptoms, anxiety, hearing impairments such as
hyperacusis, dysfunctional coping strategies (for example, avoiding rest and
relaxation) and distress symptoms with stress-associated somatic symptoms. In
regard to the complexity of tinnitus and the frequent involvement of
psychological factors, especially in this case a comprehensive and differentiated
diagnosis seems to be indispensable, which should contain, in addition to
audiological measurements, the investigation of relevant psychometric
parameters [9,59]. The inclusion of psychometric procedures in tinnitus
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diagnostics is of great importance in the context of a more individualized and
adequate counseling and treatment. On one hand, it can contribute to the cause
of the disease, on the other hand it can also be used to identify and analyse
existing psychological comorbidities and psychosocial influencing factors in the
habituation process. 0.5% of the adults are significantly restricted in their
quality of life (decompensated complex tinnitus disorders) by the ear noise. The
focus is on:

¢ Fixation to acoustic phenomenon Tinnitus,

e Lack of concentration, nervousness,

e Psychomotor restlessness up to sleep disturbances,

e Depressive developments to the endangerment of workability and

suicidal behaviour

2.2. Hyperacusis

Tinnitus is often accompanied by other auditory phenomena. Under other
abnormal hearing impairments' is especially understood the 'hyperacusis', which
is characterized by the fact that patients react to their acoustic environment with
high subjective suffering.

The recruitment of internal ear diseases, primarily as peripheral cases,
possibly with (central) habituation, as well as disturbances of the central or
psychical processing - usually without damage to the inner ear - can be
distinguished by hypersensitivity over the entire frequency spectrum of hearing.
Often, the phonophobia is characterized as a fear-coloured sensitivity against
specific noises, largely independent of the loudness of the sound.

The hyperacusis is shown as a hearing-impaired problem in the sense of a
lack of efferent inhibition, for example due to (stress-induced) exhaustion
reactions. In the phonophobic sensitivities, there are usually intact inner ear
conditions and sufficient hearing filter functions, However, learning processes
(conditioning processes) lead to a reaction pattern with anxious avoidance
behaviour for certain acoustic stimuli with specific meaning [54].

2.3. Depression and suicidality

Affective disorders are one of the common mental disorders among
tinnitus sufferers [68]. In almost 90% of patients, inpatient patients are
experiencing mental disorders such as major depression, dysthymia, anxiety
disorders and somatoform disorders. In 48-60% of all inpatients treated with
depressive symptoms, tinnitus can also be detected at the same time [14].
Depression is thus one of the most influential factors for high tinnitus [9]. Those
with a low level of tinnitus suffering have less psychological disturbances than
those with decompensated tinnitus [68].
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According to various studies, factors such as sleep disturbances, anxiety,
and emotional stress are often present at the time of the tinnitus, which is why
you are very important in the development and perception of tinnitus [60].
Stress, conflict situations and mental exhaustion can lead to an increased
perception of tinnitus and to a negative effect on its processing. Due to the
mutual reinforcement of these factors, tinnitus can also be regarded as the
source of a circle with the addition of depressive symptoms to suicidal
tendencies or suicide. Konzag et al. however, has been shown that ambulatory
tinnitus patients show a significantly increased burden of anxiety disorders,
whereas depressive disorders did not show any significant differences to the
'normal incidence' of depressive diseases [33].

3. Summary
Psychosomatic / psychological aspects of tinnitus

Tinnitus cannot be seen exclusively as a hearing phenomenon. The result
of damages of the hair cells, the auditory pathway to the brain with
malfunctions in physiological processes leads to hearing changes. In the
diagnosis and therapy of tinnitus, the impairment experienced plays a decisive
role. This is in turn determined by psychological factors of the patient:

v Cognitive functions (attention, memory, interpretations, attributions)

v Emotional status or reactions (fear, anxiety, depression, personality)

v" Behavioral aspects (coping strategies, avoidance, displacement or

catastrophic tendency).

These psychological factors are central to predicting the quality of life
with tinnitus. Thus, the reduction of tinnitus-related distress must be a major
component of tinnitus treatment strategies.

e Therapy strategies
Multimodal tinnitus therapy

The main components

v’ Cognitive therapy with information dissemination and counseling and
exposure exercises (CBT): The aim is to re-evaluate tinnitus and to
change negative tinnitus-related thoughts and feelings. Tinnitus and
hearing-specific  exposures reduce noise-related anxiety and
progression.

v Hearing therapy: This may include wearing tinnitus treating
measurements, hearing strategies such as avoidance of silence, hearing
in noisy environments, special hearing training.

v Body-related therapies including relaxation techniques: The aim is to
promote physical quality of life and to reduce tinnitus-amplifying,
somatic tensioning circuits.
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Cognitive therapy (manualized)

Cognitive restructuring initiated by therapists with the aim of changing
tinnitus-related emotions: e.g. On 'Socratic Dialogue', thought control, target
formulation, exploration of automated thoughts, control of persuasion of
behavioural experiments.

Cognitive behavioral therapy (as single or in the group)

Look for special behavioural settings for lowering specified fears (see

above).
Accepted 23.07.21

Ilym B ymax (Tinnitus)
b. Manypek, JI. Illykypsin, II. Bpyrreman, A. lllyenex

B paboTe omuchIBaroTCA NMCHXOCOMATHYECKUE M IICHMXOJOIMYECKHE ac-
MEKThl THHHUTYCA (YIIHOTO IIyMa).
ABTOpBI CYUTAIOT, YTO THHHUTYC HEJIb3sI pACCMATPUBATh UCKIIOUYUTEIHHO
KaK CIIEICTBHE HapyIIEHHs CIyXa M pe3yJbTaT IMOBPEXICHUH BOJIOCKOBBIX
KJIIETOK, CIIyXOBOT'O IIyTH K F'OJIOBHOMY MO3IY C HapyLICHUSMH (H3HOIOTHYEC-
KHMX TPOIECCOB, YTO NPHUBOAWT K HM3MEHEHHSAM CIyXa M KaK OCJIO0KHEHHEe—
TIOSIBJICHUIO YIITHBIX IITyMOB.
IIpy nuarHOCTHKE W JIEYEHUM IIyMa B ymIax HaOJIONAITCA CIyXOBBIE
HapyLIEeHNs, KOTOPBIE UIPAIOT PELIAIONIYI0 Posib. DTO, B CBOIO Oo4Yepenb, ompe-
JensieTcss TCUXOJOTHYeCKUMH (pakTopamMH TMalMeHTa, M3 KOTOpBIX Hambolee
BAYKHBIMU SIBIISTFOTCSA:
e KorautusHble QyHKIUHN (BHAMaHHUE, NaMATh, HHTEPIPETALUU, aTpH-
Oymn),

e DMOLMOHANBHBIM CTaTyC WM peakuud (cTpax, TpeBora, ICTpeccus,
JMYHOCTHBIE U3MEHEHHUS),

e JloBeneHueCKUE acleKThl (CTPAaTEruy BBDKUBAHUA, H30eraHue, BBITEC-
HEHME WU KaTacTpo(uieckasi TCHACHLINS).

OTH mncuxonorumyeckue (aKTOpPbl HMMEIOT pellarollee 3HAYCHHE JUIS
JIEYEeHUs ¥ IPOTHO3UPOBAHMS KauyeCcTBa KU3HU IPU THHHUTYCE.

OcHogHotl npuHyun cmpame2uu mepanuu YUHuLX UWyMo8.

e MynpTUMOAIBHAS TEPANHsl THHHUTYCA.

OcHogHble KOMNOHEHMbL SMO20 NeUEHU:

KorautuBHas Tepamus NPOU3BOAUTCS TMPH TOMOIIM CIIEIHATBHBIX
YIPO)XHEHUH C LEJbI0 OLEHKH LIyMa B yIIax M CBSI3aHHBIX C THHHUTYCOM
OTPULATEIbHBIX U3MEHEHUH MBICIICH U 4yBCTB.
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Taxoe Bo3aeicTBUE HA CIIyX YMEHBIIAET LIyM, a TAK)KE CBSI3aHHbIE C HUM
TPEBOTY U NPOTPECCUPOBAHHE ICUXOT€HHBIX (DaKTOPOB.

CayxoBas Tepanusi 00s3aTeNIbHO BKIIIOYAaeT B ce0sl U3MEpEHHE CiIyXa, a
TaKXXC TaKHME€ PCKOMCHAAIMU, KaK n3beranue TUIIWHBI, HACTpaUBAaHUEC Ha CJIbI-
HIMMOCTh B LITyMHOM 00CTaHOBKE, 0c00as CIIyXoBasi IIOATOTOBKA.

BaxHoe 3HaueHHe HMeeT TeJecHas Tepamus, BKIOYas TEXHUKH pe-
JIAKCALMK: C LENbI0 YIy4lIeHUs (GU3NIECKOT0 KauecTBa )KU3HU U YMEHBLICHUS
IIyMa B ymax, YCHIMBAIOIIHUX COMAaTUYCCKOC HAIIPSXKCHUC.

KornutuBHas pecTpyKTypu3anus, HWHULUUPOBAHHAs TepaleBTaMU C
LENBI0 M3MEHEHHS IIyMa B yIIax M CBSI3aHHBIX C HUM 3MOLMOHAIBHBIX pac-
CTPOMCTB .

[Ipu >TOM BaXHBIMH (paKTOpaMH SBISIOTCS KOHTPOJIb MBILIUIEHUS, TMO-
CTaHOBKa L1€JIU, UCCIICAOBAaHUE aBTOMATU3UPOBAHHBIX MbICIIEH, KOHTPOJIb YOEXK-
JICHUS! TIOBEICHUYECKUX KCIIEPUMEHTOB.

Takum 00pa3oM, HEOOXOOMMO YUHTBHIBATH,YTO NPH TUHHHUTYCE BaKHO
YMEHBUIUTE CTPECC U OTHOUICHUEC K YIIHOMY IIyMY, HAYYHUTLHCA NMEPCKIIOYATH
BHUMAaHUE U IIOBEACHYECKNE U3MEHCHHUS.

Ununil wjwbgubpnid (Tinnitus)
R.Uwgnipky, L. Cnipmipjui, M. fpniggbhdwt, U. Tshukl

Usjumunwtipnid  ujupugpynmd £ wwtoubph wmhuhwniuh (w-
Juboutipnh wnuntily) hngbundwwnhly b hngbpwtwlwb Ynnukpnp:

Zhnhtwlutpp hwdwpnd &b, np wwbeubph wnuniyp sh Yupng
npunfty dpuyt npybu punnnipyut putiqupdwl, dwghljwynp pohgubph
Juwudwl b mabnh unquju mgnt $hqhnnghulju wpngbulkph
huwpundwt htnbwtp, npp pipnud | junpnipjut pwbqupdwi b npybu
pupnmpnt’ wiwbeh wnumyh:

Uljutgoh wnunijh whinnpnodwt b pniddwt dkp npnohs nhip b
huunnud junnnipjut pwbqupnidubpp:

Uw, hp htppht, npnpynid £ hhywunh hnghpuwtwlwut gnpént-
utipny, npnughg wdkttwuplnptbpt G

o Smwynnuljut gnpdwnnypubp (npwnpmipnit, hhonnnipntl,
dbjuwpwinipinil, yepugqpnid),

e gqquguniipujhtt jupquyhdwl] jud nbwlghwubp (Juipu, wb-
hwuquunnipntl, phyptuhw, wthwnwlwinipeniy),

e Juppugdwjhtt wuyklunutp (hwppwhwpdut pwquuyupnt-
pintuttp, untuwthnid, Lupnid fud wnbwnwh dhnnd):
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Uju hnghpwtwlwt gnpéntubpp J&nnpny tpwbwlnipini niukh
wmhtuhunniuh dwudwbwly Jjuuph npulh poniddwt b jutunbudwb
hwdwp:

Shuhwnintuh pniddwt puquuyupnipyui hhdtwlwb ulqpniip-
utipt k.

* Uniyjnhunnu phpuwhw.

Uju pniddwtt hhdbwjut pununphsubpt .

Swuwsnnuljut ptpuwyhwit, npp hpwlwbwugynid £ hwwnntly
Jupdnipjnitiubph dhongny °quuhwwnbint wwbugubph wnuniyp b tpw
htnn Juuwdws dwpkph b qqugunitipubph pugwuwlub thnthnjunt-
piniutbpn:

Lunnnipjut Ypu wju wqplgnipniip tjuqbkgind £ wnunilyp,
htsybu twlb npu hkn juywsd withwiqunnipniit nt hngkjut gnp-
dnuubnh wnwopupwugn:

Lunnnipjut phpuwyhwt wiywydwt tbkpupmd E junpnipjut
suthnidp, hywyhu twlb wybyhuh wpwewpynipniuutp, huswhuhp ku
|pnipjnitihg funtuwthbp, wnulnun dhowduypnid dwjubph ptljuwdwb
Jupquynpnidp b junnnipjut hwwnntl ntunignidnp:

Uwpduh phpuyhwl, tbpunju) ponyugdut nkthiut, tuljut
wwbwlnipnit muh Yuwuph Shqhjulwi npulp pupbjudbnt b
wlubtgubnh wnunijh poyugdut dhongny undwwnhl uppbup tjw-
qtigubynt:

Phpuybwnubph twhwdbntws fwtwsnnuljut  JEpwlwuqdw-
Ynpnudp  tnybyhbu UES bywbwlnipinit nith wwugh wnuniyp b hw-
nuhg hniqujut fpwiqupnidubtpp tuqtgutint hwdwn:

Uhliunytu dwdwtwly, juplunp gnpénukp tu dnwdnnnipyut Jb-
pwhulnudp, tywwnwljubph vwhdwinudp, wjnndwnwugdus dwnpkph
niuntdtwuhpnipiniip, Juppuyhtt thnpdbph uwnnyq YEpwhulnnne-
pinLun:

Ujuyhuny, ywkwp k hwoyh wnetl], np wjwbgh wnunihh nhupnid
Juplnp b wjwqbgul) upptup b Jbpwpbpuniipp wljwioh wnunilh
tjuundwdp, unynpl) thnjub) nupwunpnipniup b Juppwdlin:
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Ghttuwpwtwljwt Jknmwunttph nkpp ppnuhly gudh
b nEyptuhwyh Abwynpuwt wpdwnbbpnd

L. U. Ukjhpjuie

22 QUU L. U. Opplynt wly. phghninghuyh hhiuwnpwninin
0028, bpliwls, Opplyh Egp. h., 22

Fuliugh punkp. Eiuwpwbtwjut dknwn, dhjpn- b dwpnunwpntp,
gujuqquynit JEuwnpnuubp, ubinh nwdhtimgnid

Onpquuhqup Yupnn E wwhwywibk] wenne Jhdwlp b hp gnpéni-
Uknipyniip, pwih nhe wplw kb phnipmithg wpduws opquithquhi wh-
hpwdtown utiqgujhtt dhwynpubpp: dkpohtt mwutwdjuljubpnid dwpn-
Jwig hwuwbbh wimbnp (b b Eubpghwym]  wsjuwepkp, fwpubp,
uwljuylt ywlwu E wwppbpny, npnp dwubwlgnd kb ynipwthnjow-
twlnipjuip b Juunwpnd pwgnid npnohs gnpdwnnypubp: Utbnh
nuphtimgnidp  quunudp, whdhowybu sh wqnnud wnnne opquithquh
Ypw: Lpw wqpkgnipniup nuwinwun ko jnpswbwpup: Qunjws utinnmd
pugujuynid . jEtuwphdhwljut tpwbwlnipnitt niukgnn hwbpw-
Wyniptph b Jhunwdhuubph ks dwup, npnup skt jupnn gnjubwg op-
quithqunid: Unnpl putiwplynid &b nypbuhwih Bnpynighnt tywbw-
UYnipynitp, hunit hwdwlwpgh tkpgpuyqusédnipniut wyju whinwpw-
unipjut ke, Jhtuwpwbwjut dbnnwunubph dnnnunp mknupwopunidp
qiunintinmu’ dwnbwbiokiny tpwig Juplnpopniup Gupnpughtt hw-
dwunpgh hwdwp, b nwbhtiwugnidp tkpuyugynid £ npuyjbu «yqupupun
hnn» JEpnuoyu whunmwpwinipjut wnweugdwt hwdwn:

Qbypbupwl' npwbu  jumdpp  pudblghughg  wwonuwbikym
Enpmighntt Ukawhqd

Spuwdwngpnipjutt wblynudp® phypbuhwb, Jupnn Lt gqniqulgkp
wnwppbp undwwnpl b wuhhluhly hhywugnipniuttp, htyybu twb wp-
wnwhuwjnyl] npybu nipnyt gpubnpnid: Ukbwdwuwdp opquithqunid
pugwuwjui thnthnpunipnitubpt wykjwunid Gt nwphph deswgdwp
quiquhtn: Uju hpjuingnipmip npybu mpnyb gpubnpod, hu]w-
vwpuybu wew k ph bphnwuwpn, ph’ dkswhwuwly wwphpnid, npp
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hhup k hwtinhuwgk] Ednpnighnt pdoynipjutip mw) Juplusutp, npnup
Ubhiwpuinmd ko phypbuhwl npybu hwpdwpynquljuh dkuwhqu
opowyyuwnnn Uhowjuwjpnid opquithquh Jhtuwgnpéniubnipjut hwdwp
[20,22]: Puyybu dhqhulub gudu E wuwownyuwimd hniuduspubpnp
Juwuwlun gnpénuubphg, wytybu k) <hngipuiwjut gugh» hhwynptqp
Ukjtwpwunid k, np nphypbuhwt jupstu wqpul £ uwyu jud wy qnp-
dnnnipjniiihg untuwthbint hwdwp, npnip Jupnn b hblnwquyniud Juw-
uwun 1hut) opquthquh hwdwp [36]: «dwppugdujhtt wmpwwndwt Un-
nkp». opquuhqut puljunid £ wyu hdwlh dbke, pp pwuynid k ks nhu-
Ytph nt Sdwhuubph, pwt wwpqhwwnpnidt £ ndju) gnpéniubnipjut
hwdwnp [13]: «dEpniswjut dnnwsnnnipjut Juplusp» upunpnd L,
np phypbuhwt mnnjwsé E nvpwngpnipniup ubbnbnit b ndqupht
huunhpp nusknit [2]: «wpdwpynqujuinipjut jpwbtqupnid» hhun-
phap quunud L, np nphypbuhwt quonyuwiwluy, hwupdwpynnuju
Ukjpwuhqu E, vwluyu Epp wytt hion £ wpwowtinid, httinkuhy nt bp-
Jupuwnb k, wyw wju dudwbwly junupp Jepupbpnid £ hwupdwpyn-
nuijuinipjut jupwbqupdwip [10,21]: Cun «budklghuyh Jubhuwp-
gty Juplush nhypbuhwi bnpgnighnt hupdwpynquljub ypngtu
E npp gupnyuinad £ Jupayjusht b bpu gpgwyuinp hupblghuyh
dudwbwly. wpwpdnipniup Yjubwih Jupuliwsh tubpghwi, np huni
hwdwlupg wpynitwybn wojuwnh, hull tpw unghwjwlwi, ptwlut
dbyniuugnidp Yuwbjuh qupuyh wnwpwsdnidp: Lpnuhl pnppnpughte
hhquiunmpmuubph dudwbwl tnyuwybu wpwewnid E wyjuwhuh Yh-
Swl: Uju hhquunmipniuubph dudwtwl wipnungpynud &u pnppnpughte
ghwninyhtuukp, npnup, thnpiwqnbiny tnpungpbiwhttwghty, ubkpnunnhbw-
jht b pmndwdhtiughtt hwdwlwpgbph hbwn, wpwowgumd ki wpw-
dunpnipjutt fjpwtiqupnid [6, 29]: Upyht Ept dbpnisykt JEpnuojuyg
Ubjuwmtthquubpp, wyw withwyn k, np wjunbn wguyunwughnt dkjuow-
Uthquh frwiquipnid juw' oginwjwiphg dhiish hhjwtingntpynti:

Poppopuyhlt bt gunjuwyht dhgunpuiympbph  dinjuljuyulgdu-
dnipjniip

dhqhjulwt guyp, hngbpwbwlut guyp b ntyptuhwt Yndy-
lEpu hwdwjpinnwuhoubkp G, npnup pugnitwly Bt thnpowqpbne dkyp
Umniuh ypu: Spudwngpnipjutt hhywinughtt ppwtiqupnudubph dwdw-
twl hngbpwuwljut guyp hhwunutph dnwn pgnihttwbn wpwnwth) k:
Cunp npnud hhqwunubkph tjupugpnipjudp gt wybjh whwnwubh L,
pwl dhqhjuljwb guyp [24]: Mnqghwnpnt tdhuhntwght (PET) b $niuly-
ghntw-dmquhuwnbkqnuubtiuwghtt gkpnwgpnipyut (FMRI) dkpnnutpny
hEknwgnunipjut mjujubpp gnyg tu wnyk, np hnghipwbwljut guyh
dudwtiwly gnpénid Lu qjlunintnh wjt YEtwnpnuubpp, npntp wljnhy
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dPhqhujutn guyh dwdwbwl: FPugupnipnit E juqunmd undwwnn-
ukiunp Yhnlp, nph wjnhynipjut wejunipmniup dniu jEunpntubph
htw punpny £ bhghjuljut swquwmt guyht: Fjunintinh wijnhjugus
JEuwnpnuubph gqniquphwynipiniup Uks £ hnghpwtwljut b ppnuhiulut
guyh dudwtwl [17,34]: Uhts inghghywnhy dwtpupliptt wpdwuqub-
pnid Eu dhghjulut b phthwlwb wqnulubpht, tpwig wlwnhyne-
pntup b ympuhnwtwlnipniip npuwbu thnpjugnid B hyniu-
Juspubph Juwudwi b pnppnpdwtt hbnbwupny wnwowgus dhounp-
nuiympbphg nbwlynhy ppywsip wkumbbkp, wpmanb, [hbhabkp,
wpnuunwbnhnblp, wpbinghbbndnupunn, hinkpbhhbbkn LW wyu [9]:
Utjwj guyh wnbuwljhg, unip jud ppnuhjuljul, sujpudwuwght jud
JEuwnpnuwljul, inghgbwywunhy jud ubjpnuyuphl, guduyhtt hwdwpwnw-
uhoh hhupnmid puwsé b pnppnpuyhtt yuuwupiwbp: Swjuwjht pujw-
1hsutinh wywnhyugnidp, gujuwjhtt wqpuljaiph hwnnpnnudp, Unnnig-
jughwl, ubjpnuyjuuwnplnipnitt nt junpniwlwbt ukiuhnhqughwt
poppnpuyhtt wuwnwupwih Ukl swupnibwjujutnipmit to juqunid
[23]: Yhypbkuhwyny hhywunubph Bupwpdpnid qilunintnh b dwypudw-
uughtt wpywt ke hwynbwpbpybk] Gu pnppnpuwjhtt ghninhuttph dw-
Qupnwulh pupdpugm, npuitg wqpubpwbwiht mnhbph hugniyghu,
hisytu twlb wwppbp hunitbwghtt pohoubph bupwpwqunipnibiubph
wljnhjugnid: C-nkwljnhy uyhwnwlynigp, ninnigpuyhtt uklipngh qnpén-
up, htwnbplyhu-1 b hunbpyht-6 -p, pun Gplnypht, wpwybp
wpdwbwhwywwn pwpdpugusd pnppnpuyhtt dwplybputpt o pbhupb-
uhwyny hhjwunutph swjpwdwuwhtt wpyut dke [18]: Uyjuwhuny, pnp-
pnpuyjht, gujujhtt b npudwunpnipjut wupninghwljuwb wypnghutbph
dudwtwly tbpninghwfwt b jEtuwphdhwjut dujupnuljutpng wn-
jw E whnwpwtwlwt ypnghutbkph tdwbwlpynipini:

Uhlpnunuppkph nbnupuppmudp gjjumntmmd

Uhypnunuppbpp npnhy nbp &b pwnnud. puquuphy jiiuwph-
dhwlub gnpdpupwugubpnid hhdtwlwinid npybu Jhnwdhuttph b
dtpdbkunubph pununphsutp: ®npp, bhqhninghwjutt puwtwlnipyudp
Ubnwnuljwt hnuubph nitbkt ywonwywhs hwnlnipjniuutp, hull dk-
nwnubph wybignijuyhtt dwjwpnpulp hwbgkgunid b opuhnuwnhy
Juwudwsph, wyn wwwndweny dknwnulwbt hntubph hndbnunwgp
Juplnp kE ninbnh wuwnwd gnpéniutnipjut hwdwp: uninbnnid bp-
Juplt wdkuwpwpdp Ynughtinpughw nitkgnn hbwpwjhtt dkwnwnt
nphlt hwonpymud t ghtiyp, wyinthbnl wnhudp [30, 31]: Gpliwpep, hik-
ny Yndpwlunp dhbihuh uvhtpbqnud, ppuwstughtt dkwnwpnihqunid,
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Juplnp nbp £ jpunnud bywpnughtt hwdwlwupgnid: Uju hhdbwjuiinid
ow k nintnh wjt opowtittipnid, npnup yuwwnwupiwbwwnne ku pwipdhy
gnpéwnniyputph hwdwp, npunbn hwjynbwptpdt] £ Gpynwuhg bpkp
wiquu wykh Ukd pwmbwlnipmnit [39]: Cun npnud gnpp Wniph Jw-
nnigusputipt wykjh own Epup b wupnibwlnud, pwb uyhwnwuy
ymph Jupniguspbpp [28]: Zwenpnp ghhlﬂg, Juynitugunid E uuh-
nwl] Wyniph Jupniguspp, hbnbwpwup JEtnpnuugws b ughunwuy
ynmiph dbke [28]: Uju dbwnwnh pupdp dujuppuljutpp hwynbwpbpgbp
Eu hhynjuwdwynid b wdhgnujund, npnup hwpniun Bu ghultpghy
ubjpnuubpny [19]: Puswbu Epupn b ghtlp, ynhudp tnyuwybu mwuppkp
tuqhdubph Yndynukuwn E: Mnudh dké putwljubp hwyntwpkpyty Eu Ul
ynipnud, Ywwnywn pénid, hhynlwdwnid b nintinhynwd [3,7, 37]: Fuigh
wyn puwjuuniunid ynudh yupnibwlnipjniut wdkwguspl  [33]:
Puquuphy ntuntdbwuhpmpnititp hwnnpynid b jihthulut
nbypbkuhuyh b ghulh wwwuh ubpn juuh dwuphuf4,15,16]: Udkiht,
gnyg k by, np phypbupy] whnwihpubph jounnipgmbp b 2hdniyh
ghulh ywjuppulp hwjunupd hwdbdwnwlwt b Fugh wyy, Ca, Fe
b Se dwuwpnulutph heobgjwémipiniip hwnnppyl] t npybu htwn-
Sutinwpbpuwlwt nbwypbuhuwyh phuljh gnpént: P hwjunpnipmnil, Ju-
wwph dwiwpnuljubpp qquihnptt pupdp o gt oy gupnin-
ghuynud [15, 26]: Smipplp tbpninghwljwt hhuwunmpmnitubph dwudw-
twl uvnnwgyl] ki JEuuwpwbwlut dbnwunutph tnpdwjhg thhnthnpdus
npnowlh wunnlkpibp: Upnnp wyy thnthnumpniabkpp wungw'n b,
hpwhphs wqqu'’y ghiubwhl twhwnpudugpiusnippui htn Gud
hhuinnipyul htwnbw'tp, wdpnnen]ht wwpq sk [25]: @npwp-
Ynudutipp gnyg ku gk ghhh, dwqutkghnidh, yntdh hwjwuinghgbu-
why Eptjwnubpp tpuybphdbunw), gujuwyht dnpbkjutph Jpu [35]:
Zujnuh E np Jhunnwdhtt D-h pugnitnudp tyyuunnud £ withpudbton
wnwppbph (Quighnud, dwqubkqhnid, wnhtd, ghuly, Gplup nt ubjkb)
Jrubdwbp b jnipugdwtip, htyybu twb pnitbwynp nupptph jubtdwip
(htsyhupp Bt Juuwwpp, djuntnp, wpynidhtp, uinpnughnidp): Uwluygh
wihpwdtown muppbiph pujupup pwbwlnipniip juitjund k potbw-
Ynp dbwnwnubph Jubnwlp [32]: dtpphtt dwdwuwlubph ntunidbw-
uhpnipjniuubpp puguhuwynty kb gqnignpnnipinit Jhunnwdht D-h gusp
dujupnulh b upnwhngbpwbwlut pwbqupnidutph dhol [11]: Sh-
nwdht D-h guwép dwjupnuljubpp tbpgpuyqus Eu wwwppkp, ppnuhl,
guyuyhtt whnwpwtwlut Jhdwljubph dbe: ZEnmwgqnuumipnibubpp
gnyg tu wydbk, np Jhunnwdht D- nith wbtwwnndhwlwb, hnpdnbwy,
yuppuputwlwt b huntunjnghwljwut wqpkgnipnit guyh npubinpdwi
Upw, nputiny pulj npnpwhh gtp £ ppwgnud ppntihy gujughte ghéwy-



Menuuunckass Hayka Apmenun HAH PA 1. LXI Ne4 2021 21

utph b hwpwlhg hhwunmpmnibiubph wpwewmgdwt b wwhywudwh
uty [5,12,27]:

bPuptiu]Epujubiquiwmi muwynipini

Opquihqunud popnp hyniu]uspubpp dquunid ki hndbnuwnwgh'
puwuint Jhdwlnid quugknt b gopsknt hwwnlnipjudp: Udkl
Juwunn wqnuljhg, whnwpwtwljut Jhdwlihg htwnn hniugusputpt
huptwybpwljwiquynid Eu b wigind tnpdwy jEbuwpwbwlwt gnp-
dniubnipjut: Swpphp hhywinnipniuttph dwdwiwl] pwupujus b
onupoyws ki wyt gnpénutpp, npnup tyuwuwnbyp Eu hhwunnipjut
wnwowguwin: Uyn twhiwunpujubpp hbtwpwynp k jhukt twhwnpw-
dwunpuénipiniup, ppnthy uppbup, opquthquh gnpéniubnipjuut wb-
hpwdton Jhbvwpwwlub yniptph qulwup: LEpbnd tbpuyugdus
thwunwplubpp Juynud Bu wyt Jwuht, np npudwunpnipjut nhu-
pbupy ppwtiqupnidp jnipwhwwnntl wninnhunit hhyuunnipinit £, nph
dudwiwl] gkpqqunit hunitthnbnh phpwje B qpuntinid upnuyh
hwdwlwpgh gwjwqquynit Yhunpnubbpp: Punithnbnp inpdwnd
qutuquinud £ ubthuljut b omwup ppouyhtt Uhwynptipp: Untinnhunit
hhquwiunmpmuubph dudwbwl pwpinduws E wyn hwnlnipmniap: Uhly-
nnghwt JEunpntwlwb yuppujhtt hwdwlwupgh hunittwght pohotknt
ki b wnwtgpuwjhtt nlip B jpunnmud nintinh phwjutint gnpéniutnipjut
hwdwp: Munidbwuhpmipnibiibpp gnyg B wydbk, np dhypngihugh
dntujghwbph ppwpuinnudp juwdws E dh owpp uppupwbwut b
hngbpnidwljut hhwunmipmnibubph htw, husyhuht £ ophtiwl nhy-
phupwit: Uju wpnidny wdju) hhwunnipnitiubpp «dhpng hnyuphw-
ubkp» tu [8]: Uhypngihwt nitth wlnhynipjut hndknunwwnhl npnpwlh
Ypdwly: Uy dwfwpnuyhg wtih pt whnpjugnudp, ph guupdw-
gnudp wuydwbwynpjusd bt whnmwpwiwlwt Jhdwljubpny [38]: Uju-
whuny, npudwunpnipjut pwbqupnudubph wnwsunmput ke Ju-
plnp onuily £ juqunid hunit hwdwljupgp, nphtt hiptwjupquynpdui
b JEpuwlwbqudwt odwtinuljnmipinit E wmthpudtow:

Nwdhinugnidp’ npugbu utbiquyht hujnpibph n$hghnh yyundwn

Utinh dudwbwlulhg wpynibwpkpnipjut ke quukint wthwu-
Juwbwh dhnnud ju: Utunh quunudp bppoppuljub, snppnppujut hwp-
gbp t pmdnud nbkupp, $hqhuljui hwnlnipmitbbpp b wyjl, wybhis
hwduyhti b wpnpowpwup wnwettuyhtt npwljutph Ynpniun £ wnwhu
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Nwdhumgqus utinh ogunugnpénidt wqpnud E puununnpbti: Lpw
htwnbwuputpt wadhpwwybtu skt Eplinud: (fudpphtiwgnidhg htinn unwg-
Jws wpynipnid, htnbwpwp bpuihg yunpuungus hugudphppntd,
ujuqugnijup snpu wbquud ywlwunid ki nwuhg wykjh nupunbuwl
Jhunwdhuubp, dhipn- b dwlpnunwuppbp: Uju ghbhghup sh thnpuhw-
nnigynid unyuhul] wyniph wphkunwljut hwpunwgnidhg hkwnn [14]:
Unyt Jhdwlj £ pwpwph, wnh b puquuphy wy dptppubph wpnwn-
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pnipjut Ukg: unonp winh hwdkih hwdwhtt hwmnlimpmnibaubpp wuy-
dwtwynpywé bt wthpwdton dhlipn- b dwlipnuuppbiph wnluynt-
pjudp, putth np wyt phs £ qnjws: Uju wmdbup duppluig dbdwdwu-
unipjut Unwnn hwighgunud E jEtuwljwt wuhpwdtown dhwynpubph ww-
Juwuh, npnup whwp b wywhnykt opquuhquh unpdw) woppwwnwpp:
Puquuphy hinhuwlutp wond kb, np phypbuhwih pipwugpt wyhybu
pupbkuyuwuwn sk, htyybu btwpjujhunid hwdwpynud Ep: Gpl hhuntbwlwt
pYywywuutphtt hhwunubph 80%-p wwywphuynd kp, wugyu) nuph
Jtponid nhypbkuhwtbkph dnwn 40%-n dtnp k phpk] upugnidubph tplw-
punt gpjuqubpny ppntihy, Ypyyng pungp [1]: Zkwwppphp qniqu-
nhynipinit £ Jipohtt mwubtwdjulutpnud k uljul] ubinh hwmdwnwpws
nwdhumgnidp: Oquuljup hwbpwiyniptph wwlwut hp htppht pbk-
pnud b Juwuwlup, dwip dbnwnubph wybjugdwut: Ujuyhuh ntdh-
ghwup tnyuhuly giubwnhlnpbt wpnne dwpnnt dnwn jupnr E wnwuowgby
hhqutnwught otnnudutp, b wykjh dwup Yihuh dwnwiqulijut hwljw-
dnipjnih nitubkgnnutinh hwdwn:

Uljuwulws, utinh npulp ks tpwbwlnipnit nith wpnnont-
pjul hwdwp: ‘Lnythul pujupup pwbwlny wunpwl ubniun plnni-
Uk wpwgwimd E Yuplnp Yhbuwpwbwlwh dhunnpubph pung:
NMuwliwunipjntt £ wnwowtnid hniquljut b $hqhjuljub Swbpu-
pinujwénipinihg htwnn: 2kt pugunynid dunwquljut gnpdnutkpp,
npnup qquynit ki nupdunid opquthqup mwppbph hnjpowbwlnipjut
wnnidny: Opquthquhtt wmthpwdbion Jhuuwpwbwlut unmpbph pw-
twluyhtt wwwnlbpp pdojujut nnpunmd whwnp £ wnwehtt hkppht
hwolh wntl;: YThwypbuhwyny wnwnwwynny wbdwbg Unn whwnp k
htinwqnunk) hwpwynp nk$hghnibpp, pt” dhubpwibph, pt tpwig
mipugdutp tywuwnnn Jhunwdhtt D-h, npykuqh YEpnugyu; whwnw-
pwtnipjut dudwbwl pnidnidt wpnynitwybwn (hh:

Uwpnnt opquihquhtt mtthpwdtown phuhwlwut mwppbph wnnln-
uwght Juqup pun quiqush: Uhypmnwppbpp phl juqunid
0,05%-hg phs dwu, wyuntwdbiwthy hujuyuljut wqpkgnipnit nitku
opquihquh pninp gqnpéwnnypubph Ypw: Uhhpnwnwppbph dks dwup
Upotnpynid ki Yhwwphuhwlwh phwlghwlbkpht' qnpskiny npuybu
puquuphy dtpdkuntph §ndwljnnp jud junwhqunnn:

Chyniinjus F28.06.21
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PoJib OMo10rnyecKnx MeTaJI0B B 0CHOBe (POPMHPOBAHMS
XPOHNYECKOI 00JIM U IenpecCuu

J.M.MeJuksH

N3 118 u3BECTHBIX AIEMEHTOB MEPUOAUYECKON CUCTEMbl MUHUMYM 20
COCTaBJISIFOT CTPYKTYPHBIE U ()yHKIIMOHAIBHBIE KOMITIOHEHTHI OpTraHU3Ma Yello-
Beka. Kpome 20, HEKOTOpBIE 3JIEMEHTHI, IPEANON0KUTEIBHO, UTPAIOT OMpee-
JIEHHYIO poJib B bnoxumuyeckoi nearensHoctd. O, H, C u N cocrasnsaor 96%
Macchel denoBeka. OcralbHbie 16 3]IeMEHTOB, XOTS U COCTaBISIOT 4 % Macchl,
HO UMEIOT paBHOE OMOJIOTHYECKOe 3HaueHwe. MIMerTcs cBeleHUs O TOM, YTO
MPH HEUPOJETCHEPATUBHBIX W HEHPONCHXUATPUYCCKHUX 3a00JCBAHMSIX IICHT-
pajbHONM HEPBHOUM CHUCTEMBI WJIM BHE €€ B OPTaHH3ME HapyIaeTcs: OajaHc Me-
TAJNTMYECKUX MOHOB. DTH M3MEHEHHUS HEOOXOIMMO YYUTHIBATH B TIEPBYIO Ode-
penb s 3G GEeKTUBHOTO JIeUSHHS.

The Role of Biological Metals in the Roots of the Formation
of Chronic Pain and Depression

L.M. Melikyan

At least 20 of 118 known elements of the periodic table, are structural
and functional components of the human body. Some elements, except 20 ones,
supposably have a certain role in biochemical activity. O, H, C, and N make up
96% of a person's weight. The remaining 16 elements, although they make up 4
% of the mass, have an equal biological value. There are facts that in
neurodegenerative and neuropsychiatric diseases, the balance of metal ions in
the body is disturbed in the central nervous system or outside of it . These
changes must be taken into account in the first place in order to take effective
therapeutic measures.
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JKcnepUMeHTAIbHAA U NPOPUIAKTHYECKAS MeIUIHHA

YK 612.8, 616.858

HN3yyeHue CHHANITHYECKOM AKTUBHOCTH Y€¢PHOU
cyOcTaHuu Ha Moaesu 0oJie3Hu [TapkuHCOHA B YCJI0BHSAX
NMPOTEKTOPHOI0 BO3eCTBUSA 0AKTEPUAJIBLHOI0 MEeJIAHUHA

M.A. Januensin, M.B. I[lorocsin, K.B. Kapanersm,
B.I1. XauaTpsan, O.A. Hazapsn, JI.M. XauarpsH,
3.A. ABerucss, /[x.C. Capkucsin

Huemumym guzuonocuu um. J1.A. Opbenu HAH PA
0028, Epesan, yn. bp. Opbenu, 22

Knrouesvle cnosa: KOMITaKTHas 4acTh 4YepHOW cyOcrtaniuu, Ooimesnb Ilap-
KHHCOHA, OaKTepUaNbHBI MEJIaHWH, HEUPOTIPOTEKIIUS

Bonesns [Tapkuncona (BIT) — Hanbosee pacnpocTpaHeHHas Gopma map-
KUHCOHH3Ma, TpYyIIa HEBPOJOTMYECKUX PACCTPOUCTB, COMPOBOKIAIOIIUXCS
MpoOiieMaMy C IBUKCHHUEM, TAKUMH KaK PUTHIHOCTh, MEIJIUTEILHOCTh U Tpe-
Mop. bonee 6 MUIIMOHOB 4YergoOBEeK BO BceM Mupe crpanator BII. Dto rere-
poreHHoe 3a0oJieBaHie ¢ OBICTPO W MEAJIEHHO MPOTrpecCHpYyIOUMU (hopMaMu
[8]. TTopaskeHWS HEPBHBIX KIETOK MPEHUMYIIECTBEHHO IPOSBIISIOTCS B 00pa3o-
BAHMSIX, BXOJSIIUX B SKCTPAIUPAMUIHYIO U BET€TaTUBHYIO HEPBHYIO CHUCTEMY
[15]. UccnenoBanusi mokasaiu, YTO OCHOBHOM mpuuuHoi BII sBisercs mpo-
rpeccupyloliee pa3pylieHue ¥ rudeinb HEHPOHOB, BHIPA0ATHIBAIONINX HEHPO-
Meanarop AohaMuH, KOTOpPBIE DPACMOJIOKEHBI B KOMITAKTHOM YacTH YepHOM
cyOctanuuu (substantia nigra pars compacta, SNc), a TakKe HX HEPBHBIX
OKOHYaHHW, pacroiokeHHBIX B moiocatoM Tene [10]. Uepnas cyocranmus (SN)
CpeIHEero Mo3ra SBISIETCS OJHMM M3 IIEHTPOB, OTBETCTBEHHBIX 32 PETYIIALUIO
MOTOPHKH, UTPAET CYIIECTBEHHYIO POJIb B MOTOPHOM OOYYEHHHU U CBSA3aHHBIM C
HuM nioBefieHreM [22]. HegaBHo OblIa mpoBeeHa OIIEHKAa KOPKOBBIX CBs3eit SN
in vivo'y 4denoBeka. YCTaHOBJICHO, YTO HUTPOCTpHUATHas AO0paMHUHEepruieckas
cucTeMa KOHTpoJupyeT akTUBHOCTH ' AMK u TiyTamMarepruueckux CHHAICOB
HEOCTpHUATyMa, KOTOPBIE, B CBOIO OYEPEAb, AKTUBUPYIOT TaJaMOKOPTHUKAJIbHbIE
CeTH W PEryJIMPYIOT MOTOPHOE MOBEACHNUE JKUBOTHBIX M denoBeka [2]. OOHa-
pyxeHo, uto SN cBsizaHa ¢ MpepoOHTAIBLHON KOPOM, Mpe- U MOCTLHEHTPATBLHON
V3BWJIMHAMM M BEpXHEH MapUeTaTbHOW Jojeil. DT pe3yJbTaThl MOTYT OBITH
BOXHBIMU IS TIOHUMaHUS MaTO(PU3UOJIOTHH OTAETHHBIX HEHPOIOTHUECKUX
OonesHei, B koTopble BoBlekaeTcss SN (takux kak BII, mmsodpenus u ap.).
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KopkoBBIil KOHTPOJIB CpPEeJHEr0 MO3Ta — OJMH M3 Ba)KHBIX MEXaHU3MOB, KO-
TOPBIA MPSMO MM KOCBEHHO Yepe3 IIIyTaMaTepruyecKuil BXOA MOXKET YIIpaB-
JSITHh WM MOAYJIMPOBATh AodaMuHeprudeckue knerku [11].

Hodamuuepruyeckne HelpoHsl SNC MUTMEHTHPOBAHBI Oiarogaps akky-
MyJSIIMA OKCHJATUBHOIO MeETa0oiM3Ma HeHpoTpaHCcMuTTepa XodaMuHa —
MpeAlIecCTBEHHUKAa HelpomenannHa. Helipomenanun B SNC 4YyBCTBUTENEH B
OTHOILIEHUH IIHUPOKOTO CHEKTpa TOKCMYECKUX areHTOB, BBICTyMas B POJIM CHUC-
TEMbI, TOTCHIMAIBLHO CIIOCOOHOW 00eCreunBaTh HEHPOHAIBHOE MOBPEKICHUC
[25]. YcTaHOBIIEHO, YTO BOCHAIMTENbHBIC (DAaKTOPHI U OKCHIATHBHBIN CTpecc
MOTYT TpuBecTH K rubenu nodamuHeprudeckux HelipoHoB SNc [9]. KomOu-
HUpPOBaHHAs Tepanus, HalpaBleHHAas Ha 3aMmeuieHHe rudenu nodaMuHepru-
YecKHMX HEHPOHOB M HCKIIOUEHHE MPOrpeccuu Heno(paMHHEPTUYECKUX CHUMII-
ToMOB bII, moxer OwviTh ddexTuBHOM [16]. [lpu medeHum HelipomereHepa-
TUBHBIX 3a00JI€BaHUI YCHEUIHO NPHUMEHSIOTCS PasHOro pona HEHpOompoTeK-
TOpBI, TOCJIE BBEJEHMSI KOTOPBIX YCKOPSETCS BOCCTAHOBJIEHHE YTpPau€HHBIX
(GYHKIMI CTPYKTYp LEHTpaNbHON HEpBHOI cucTeMbl. B Hacrosmem uccieno-
BaHHH C dTOH IETBI0 OBLIT UCIIOB30BaH OaKTepHuaNbHBIA MeaaHuH (bM).

[lomydeHHBIlI OMOTEXHOJIOTHYECKUM TYTEM BOJOpacTBOpUMBIi BM Mo-
XKeT OBbITh NOTEHIUAIBHBIM OMOJOTHYECKUM METULIMHCKUM HPOTYKTOM AJIs Jie-
YeHUsl HelpoiereHepaTBHbIX 3aboneBanuii (B ToM uucie BIT). BM oGmamaer
BBICOKOH OMOJIOTHYECKON aKTUBHOCTBHIO U OMOCTUMYIHPYIOMHM 3 derToM, He
BBI3BIBACT MUKPOTJIMO3a U HE MMeeT MOO0YHBIX ToKcrueckuX 3ddextos [1, 13].
Ha nmpumepe naTepanbHOro rumnotanamyca KpbIC MOKa3aHO, YTO MEITaHWHKOH-
LEHTPUPYIOLINI TOPMOH MOAABISAET CHHANTHYECKYI0 aKTUBHOCTH TTIyTaMaTHBIX
n 'AMKeprudeckux HelipoHoB [12]. beuta mokazaHa crocOOHOCTh MeJTaHWHA
CTHMYJIMPOBATh IPOLECCHI pereHepaluy B HEpBHON TKaHM U MOKa3aHo, uTo bM
CIOCOOCTBYET CIIPAyTHHTY HEPBHBIX BOJIOKOH, BOCCTaHABIMBAET MIPOBOJUMOCTD
B MOTOPHOM TpakTe Iocjie ero mospexaeHus [5]. Boamoxno, uto BM crmo-
coOCTBYeT OBICTPOH aKTHUBALMU IPOLIECCA AEIEHUsSI CTBOJIOBBIX KIIETOK, TaK Kak
OH TNIPOSIBIISIET T€ KauecTBa, KOTOPbIe HEOOXOOUMBI IJIsi CTPYKTYPHOTO U (DyHK-
LMOHAJIBHOTO BOCCTAaHOBIEHMS IEHTPAIBHON HEPBHOM CHUCTEMBI IOCJIE TPABMBI
[6]. YcranoBneHo, yTo BM oOnamaer psmoM MPOTEKTOPHBIX M MPOTHBOBOC-
MU TENBHBIX CBOHCTB [14, 20], m03TOMY BBICOKA BEPOATHOCTH IMPOTEKTOPHOTO
U penapatuBHoro BinusiHusg bM Ha pannux cragusx BII.

Hcxons u3 BeIIECKa3aHHOTO, 1IEIbI0 HACTOSIIEH paOboThI OBLIIO U3yUCHHE
CHHANTUYEeCKOW aKTUBHOCTH SNC KpbIC Ha poTeHOHOBOM Monenu bII u B ycio-
BUSIX IIPOTEKTOPHOrO Bo3AccTBUS bM.

MarepuaJj u MeTO/bI
B kauectBe skcnepumenTanbHOW Monenu bIl Obuta mpumeHeHa poTe-

HOHOBAsi MOJIedb, KOTOpasl MPU3HAHA HAJC)KHOU MJIA U3YYCHHUS MEXaHHU3MOB
MIOBPEXKICHUST HEHPOHOB, B 0OCOOCHHOCTHU 110 4 Henenb BelkuBaHus [18]. beimu
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MIPOBEJICHBI ANIEKTPO(OUZHOIOTHUYECKUE UCCIeAoBaHusl. Bce paboOThI ¢ KUBOT-
HBIMH OCYIIECTBIISUIUCh B COOTBETCTBHHU C TpaBwiaMu «EBpomneiickoii KOHBEH-
LMK O 3alllUTe >XUBOTHBIX, HCIIOJIb3YEMBIX B 3KcHepuMmeHTtax» (lupextuna
2010/63/EU). DxcneprMeHTHI TTpoBOAWIN Ha 18 Oenbix kpbicax-camriax (220-
250r) B Tpex cepusix: 1— wmHTakTHBIe (n=0), 2— Ha ™mogmenu bII, wHIyHH-
POBaHHOI yHMJIATEPabHBIM BBEJCHHEM POTCHOHA M BBIICPXKAHHBIX 4 HEJCIN
(n=6) n 3— yHHIaTepaJIbHO UHBEIIMPOBAHHBIE POTEHOHOM, aHAJIOTHYHO CEPHH
2, B coueTaHWH C B/O WHBEKIHEH OakTepmanpbHOro MemanmHa (170 wmr/kr,
ONTUMANBHO TIEpEHOCUMasl 1032 IS KpBIC) 4epe3 JeHb B TeueHue 4 Henelb
(n=6). BBenenne poTeHOHA OCYIIECTBISUIM O] HapKo3oM (meHtobapoOuran, 40
Mmr/kr, B/0, 12 Mxr B 0,5 MK AuMeKcHaa co CKopocThio 1 Mxi/MuH) B “medial
forebrain bundle” mo koopamaHatam (AP+0,2, L+£1,8, DV+8 mmM) crepeoTak-
cuueckoro arnaca [19]. JKuBoTHBIX conepkaaud B OJMHAKOBBIX YCJOBHSIX B
TEUYCHHE BCETO MOCICONECPAIMOHHOTO BpeMeHH (4 HEJl.) 0 OCTPOro SKCIIEPH-
meHnTa. [locie ucTedeHrs yKa3aHHOTO CPOKa Ha KHBOTHBIX, HAPKOTHM3WPOBAH-
HBIX ypeTanoM (urethane, 1,5 r/kr, B/0), B CTEpEOTAKCHUECKOM ammapaTe Ipon3-
BOAWMIIM TpENaHAIHI0 4eperna OT OperMbl M0 JAMOIBI W BCKPHIBAIH TBEPILYIO
MO03roByI0 000s0uKky. JKuBoTHBIC 00e3nBHN)HBATUCH 1% autnnuHoM (Dithylin
— Suxamethonium iodide, 25 mr/kr, B/0) W MepeBOAWINCH HA UCKYCCTBEHHOE
neixanue. [locme KpaHMOTOMHM  pa3Apakarolivii  BOJIBPPAMOBEIH  3JIEKTPOT
BXXUBJISUIA B UICHIATEPAIbHYIO TIEPBHYHYIO MOTOpHYH kKopy (M1) o crepeo-
TakcudyeckuMm koopmuHartam (AP+2,1, [+2,6, DV+1,6 MM), a CTEKISHHBIC
MHUKPOBJIEKTPOBI C JTUaMeTpoM KoHumKa 1-2 MkM, 3anomnenusle 2M NaCl,
Beommm B SNc (AP-5,0, L£2,0, DV+8,1 MM) mis SKCTpakiIeTOYHOW PErucT-
pamuu craiikoBOW aKTHBHOCTH OJIMHOYHBIX HEUPOHOB. OCYIIECTBIISITA BRICOKO-
YaCTOTHYIO CTHMYJSAIUI0 M1 mocpencTBOM NPSMOYTOJIBbHBIX TOYKOB TOKa
mmrensHocThio 0,05 mc, ammmmtymnoit 0,12-0,18 MB, cumoit Toka 0,32 MA u
gactotoit 100 I'1r B Teuenue 1cex (puc.l). brina 3apeructpupoBana akTHBHOCTh
265 HEHPOHOB.
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AKTUBHOCTH TIPOSIBISUIACH B BUAE TeTaHmdeckod moteHmumanuu (TI1) u
nenpeccun (TI) ¢ mocrreranndeckort motennuarnueit (IITI1) n mocrreranu-
yeckoit nenpeccueit (IIT/). Perucrpamuio npor3BoAnIM ¢ MOMOIIBIO IPOTpaM-
Mbl, TO3BOJISIOLIEN CEJIEKIUI0 CHAaWKOB aMIUIUTYJHOM IUCKpUMHHALMEH, C
BBIBOJOM «PACTEPOB» MMEPUCTUMYJBHOIO CHAMKUHIA, MOCTPOEHUEM THUCTO-
rpaMM YCPEIHEHHOH 4YacTOThl CHAHKOB. AHANIMW3 AAHHBIX MPOBOJIWUIM MO pPas-
paboTaHHOMY alIrOpUTMy, OOECIIEUMBAIOIIEMY JOCTOBEPHOCTH IEPHUCTUMYJIb-
HBIX M3MEHEHUH MEKCIMAWKOBBIX MHTEPBATOB. OIHOPOIHOCTH ABYX HE3aBUCH-
MBIX BBEIOOPOK KOHTPOJUpOBajack t-kpurepueM CthionmenTa [4]. B OompmmHCT-
BE CIy4yaeB CMAMKUHIA CTAaTUCTUYECKU 3HAUYMMOE M3MEHEHHE NOCTHUrajio, Kak
MUHUMYM, ypoBHs 0,05.

Pe3y.m,TaT1)1 Hu oﬁcymelme

IIpoBenen cpaBHUTENBHBIN aHAIU3 UMITYJILCHOM aKTUBHOCTU OJMHOYHBIX
HelipoHoB SNc (107 HeiipoHOB) Ha BBEICOKOYAcTOTHYIO cTuMyJLsuio (BUC) M1
B HopMme, Ha mozenu BII (105 nelipoHOB) M B ycnoBusx npotekiuu bM (50
HelipoHOB). bt 0OHapyXeHbI cleaylore U3MEHEHHsI JEPECCOPHBIX U BO3-
OyIOUTENbHBIX TETAHWYECKHX W ITOCTTETAaHMYECKWX pPEaKknuid B 00enxX IOCT-
ctumyIbHBIX nocnenoBatensHocTsax (T ITTH, T IITIT u TIT ITTIL, TIT IITO).
[Ipu oLieHKE CTENEHH BBIPAXKEHHOCTH MPOSABIEHUN CIAMKOBOM aKTUBHOCTH HEM-
poHoB SNc mosyueHsl 3HaueHus (puc. 2, 3, 4), nmpeacTaBiIeHHbIE B BUE IHUC-
KOBBIX IMarpaMM ISl OLIEHKY CTETIeHH BRIPAXKEHHOCTH B TIPOIIeHTaX (pHc. 5).

B nopMe B nempeccopHoil mocnepoBarensHocTH T/ mocturama 1,55-
KpPaTHOTO 3aHWKEHHs MMPECTUMYJIBHOW aKTHBHOCTH, B JEHPECCOpHO-BO30YIu-
tenpHOM — 1,50-kpaTtHoro 3anmxenus (puc. 2 A, b, 5 A, b), B Bo30yaurenbHo#
nocneaoBateabHocTH TII 3aBbiliana NpecTUMYJIbHYI0 akTUBHOCTD 2,00-kpaTHO,
a B Bo30OyauTenbHO-nenpeccopHoir — 1,58-kpatHo (puc. 2 B, I, 5 B, I'). Ha
Mozenu bBII mocTcTMynbHBIE NpOSBIEHUS [ENPECCOPHOW aKTHUBHOCTH B
HelipoHax SNc¢ MOTHOCTBIO OTCyTCTBOBaiM (puc. 5 A, b). B Bo30ynuTenbHoi
MOCTCTUMYJIbHOM akThBHOCTH TII B ABYX MOCIEAOBATEIBHOCTIX IOCTUIaja
3,32- u 3,05-kpaTHOTO TIPEBHIIICHHUS TPECTUMYIIEHOW aKTUBHOCTH (puc. 3 A, b,
5 B, I'). O4eBunHO, 4YTO B yCIOBHSIX MATOJOTMU B HelpoHax SNc BbIABISETCA
9KCAaHTOTOKCHYHOCTh, CBHUJIETENILCTBYIOIIAsA 00 MX HeWpoJereHepaTuBHOM IIO-
paxeHuHu.

B neiiponax SNc B ycnoBusix ucnons3oBanus bM TJI B nempeccopHBIX
MOCTCTUMYJIBHBIX TMOCIEAOBATENbHOCTIX aocturana 2,43- u 6,40-kpaTHOTO
3aHMKCHHSI MTPECTUMYJIbHOW aKTUBHOCTH, a TII B BO30yAMTENBHBIX MOCIEIO-
BaTeIbHOCTIX HCUUCIUIACh mopsaaka 1,20- u 1,46-KkpaTHOTO MPEBBIMIEHUS (PHC.
4 A-I', 5 A-I'). apiMu ciioBaMH, C HCIIOIB30BaHHEeM BM wmuMmeno mecro
BOCCTaHOBJIEHHUE JICTIPECCOPHBIX MOCTCTUMYJIBHBIX 3P HeKTOB B HelipoHax SNc,
naxke Beime HOpMbI (1,56- u 4,26-KpaTHO), M pE3KOE CHUKEHHE TaKOBBIX
BO30OyauTENbHEIX (2,76- u 2,11-KpaTHO), TO €CTh OTMEUAETCs TPOTEKTOPHOE
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BrnusiHue bBM. Ha monenn BII B Heiiponax SNc nmpu BUC MI ypoBHH 4acTOThI
MPECTUMYJIbHOH aKTUBHOCTH, MTPEALISCTBYIONINE IBYM BO30YAUTENBHBIM HOCT-
CTUMYJIBHBIM TIPOSIBIICHUSIM aKTUBHOCTH, TOCTUT M 3HaueHu# 25,4 u 23,7, B TO
BpeMs Kak B HOpMe oHHM Obuth B mpenenax 11,10 u 15,77. To ectp Ha Momenu
BII 3nauenus TII IITIT u TII IIT /] npeBbianu TakoBeie B HopMme 2,30- u 1,50-
KpaTHO COOTBETCTBEHHO (puc. 2, 3, 5 XK, 3).

Uro kacaeTcsl MOCTCTUMYJIBHOM YacTOTBl aKTUBHOCTH HeWpoHOB SNc,
COTIPOBOXKIIAOIICH TOCTCTUMYJIbHBIE BO3OYIWTENbHBIE 3PQPEKTH, TO OHH HC-
yucnsuch nopsinka 84,3 u 72,27 na monenu BII (puc. 3 A, B) npotus 22,20 u
25,00 B HOpMe (puc. 2 B, '), T.e. oHa AOCTHINIA B MATOJOTUM 3HAYUTEIBHBIX
ypOBHEH, mpeBbImatonux HopMmy 3,25- u 3,37-kpatHo (puc. 5 JI, M).

Takum 00pa3oM, aHanMHU3 Tpe- ¥ MOCTCTHUMYJIBHON YacTOTHI aKTHBHOCTH
HelipoHoB SNc Ha Mogenu BII, B cpaBHEeHMM ¢ HOpPMOIi, OKa3al HaJIM4HE JK-
CaTOTOKCHYHOCTH, KOTOpas HEM30EKHO COMPOBOXKAAET 3HAYUTEIbHBIC HEH-
poJlereHepaTUBHBIE MOBPEXKIECHUS.

Cymma  Crumynauus A Hopma Cymma  CTUMynauWa B Hopma
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Puc. 2. A-E — ructorpaMmMsl CyMMBI CITAfiKOB ITpe- U MOCTCTUMYJIBHBIX JAEMPECCOPHBIX
nposiinenuit akrusnoctd TJI ITT/] (A), B coueranuu ¢ Bo30yauteapHbiMu — TJ] ITTTI

(b), BozoyauTensubix — TI1 IITIT (B) 1 Bo30yaurensHo-nenpeccopubix — TIT T/ (I)
MIPOSIBJIEHUN aKTUBHOCTH HellpoHOB SNc, Ber3BaHHbIX BUC M1 B HOpMe, B pealbHOM

BpeMeHH 20 cex (10 U 1mocie CTUMYJISINN). 31eCh U Ha OCTAIbHBIX PUCYHKaX:
JarpaMMBbl 4acTOTHI CIIAHKOB, IPEICTABIEHHbBIX B THCTOIPaMMaX, C yCPEIHECHHBIMU
3HaueHusAMH (M) 111 BpeMeHHBIX oTpe3koB o ctumyiriiun (BE — before event), Ha
Bpemst Terannzanun (TT — time tetanization) u mocie crumysmuu (PE — post event).
Crnpasa oT AuarpaMM — KOJMYECTBO UCIIBITAHUH (1)
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Ha mopenu BII, B ycnoBusix ucnonb3oBanuss bM, npectuMynbHas vac-
TOTa aKTUBHOCTH HEHPOHOB SNC COMPOBOXKIANACH EMPECCOPHBIMU P CAKIUIMU
B pe3yJbTaTe MX BOCCTAHOBJICHHS, XOTSA M 0€3 JOCTHIXKEHUS HOPMBI, MOPAIKA
5,87 u 1,34 mpotus 14,17 u 9,10 B HOpM™ME (pHC. 2, 3, 5 JI, E). UTO )€ Kacaercs
MPECTUMYILHOW YacTOTHI, TPEAIISCTBYeMON BO30YIUTEIHHBIMH PEaKIUIMHU,
OHAa JOCTHUIJIA 3HAYUTEIBHOTO CHUKECHHUS, [0 CPABHEHUIO C TAKOBOM Ha MOJEIHU
BII, mopsaka 1,05 u 8,0 mpotus 25,4 u 23,7, t.e. 24,2- u 3,06-kpaTHO, HO
oKasajach HIke HOpMBI (B ipenernax 11,10 u 15,77) (puc. 2-4, 5 K, 3).

ITocTcTUMyNBbHAs YacTOTa aKTUBHOCTH HEHpoHOB SNc, B yCIOBHSIX BO3-
neiictBus BM, compoBoxkaaeMasi AEIPECCOPHBIMU PEAKIUSIMH, KaK U B CIyuae
MIPECTUMYJIBHON YacTOTHI, HE TOCTUTAa HOPMBI, OJJHAKO UMEJNIACh YSTKas TCH-
neHus Bocctanopienus (2,41 u 0,21 mpotus 9,11 u 6,04) (puc. 2-4, 5 U, K).

OnHako MOCTCTUMYJbHAs 4acTOTa aKTUBHOCTH HelpoHOB SNc, compo-
BOXJlaeMasi BO30YIUTEIBHBIME TOCTCTUMYJIBHBIMHU 3 (eKTaMu, BhISBUIA CHU-
JKEHUE YacTOTHI B €Ie OOJBINCH CTENEHHU, YeM B Clydae MPeCTUMYITBHON dac-
TOTHI, mocturatomee 1,25 u 11,67 nporus 84,3 u 72,27 (67,5- u 6,2-KpaTHo),
x0T U 0e3 moctmxkeHuss HOpMHI (22,2 u 25,0) (puc. 2-4, 5 JI, M). Unasimu
cJioBaMu, 0oJiee YeM OUYEBUJICH YCIICHIHBIN MPOTeKTOPHBIA 3P dexT BM, nposs-
JIAIOUUACA B IPOTUBOJEUCTBUU IKCAUTOTOKCUYHOCTH.
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Puc. 4. A-I' — rucTorpaMMbl CyMMBI CIIAWKOB Mpe- U MOCTCTUMYJIbHBIX JEMPECCOPHBIX
nposinennit aktusHoct T/ IIT/] (A), B coueranuu ¢ Bo30yurensubiMu — TJ] TITIT
(b), Bozoymurensusix — TII IITII (B), B coueranuu ¢ nenpeccopusivu TI1 TIT/T (I')
MIPOSIBICHUSMH aKTUBHOCTH HeipoHOB SNc, Bei3BaHHEIX BUC M1 Ha mozmenu BIT B
YCIIOBHSIX HCITONB30BaHUs BM (MenaHuH), B peanrsHOM BpeMeHH 20 cex (o U mocie
ctumyisnun). Crpasa OT JuarpaMM — KOJIMYECTBO HCTIBITAHAH ()

Takum 00pa3oM, CpaBHUTENBHBIM aHAIN3 Mpe- U MOCTCTUMYJIBHON 4ac-
TOTHI akTUBHOCTH HeliporoB SNc nmpu BUC MI ma mozemu BII, B cpaBHeHNH ¢
HOPMOW, TIPUBENI K 3aKIOYCHUIO 00 SKCaHTOTOKCHYHOCTH, COMPOBOXKIAEMOI
Hen30eKHBIM M 3HAYUTEILHBIM HEHpOJereHepaTBHBIM MOBPEXKIECHHEM, KOTO-
PO€ MCKIIYAIOCh YCIEUIHBIM IPOTEKTOPHBIM Bo3zeiicTBHEM BM.

CornacHO JTUTEpPaTypHBIM NaHHBIM, POTEHOH — MHUTOXOHIPUAITBHBIA S,
TeHEPUPYIOIINN peakTUBHBIE (POPMBI KHCIOPOa, TEM CaMbIM COACHCTBYIOIIUI
OKCHIATUBHOMY cTpeccy M obneryaromuii morennuanuto NMDA TokoB B 10-
(damuHOBBIX HeHpoHax SN, BBI3BIBACT CENCKTUBHYIO JIETCHEPAIlMI0 HHUIPOCT-
puaTHOTO MO0(GaMHUHEPTUYECKOTO IyTH, YeM U OOYCJIOBIEHa 3KCAWTOTOKCHY-
HOCTh [23]. Takum 00pazoM, MUTOXOHApPHATBHAS NTUCHYHKIUS U OKCHUAATHB-
HBIH CTpecC SBISIOTCS NaTO(PHU3MOIOTHYECKUMHI MEXaHU3MaMH, BOBICKaeMbIMU
B poreHoHOBO¥W Mozenu BII [21]. DTo nuimHWI pa3 TOBOPUT B IMOJB3Y aK-
TyaJlbHOCTH W30paHHs HAaMH POTEHOHOBOW MOZENN B KadeCTBE JKCIIEPHMEH-
TaisHOU Monenu bII.
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Puc. 5. A-M — npoLeHTHOE COOTHOILIEHNE KPATHOCTH CTEIIEHH BBIPaXKEHHOCTH (110
YCpeIHEHHOH 4acToTe) JIeNpPecCOpHbIX (A), nenpeccopHo-Bo30yanTenbHbIX (B),
BO30ynuTensHEIX (B) 11 BO30yauTensHO-aenpeccopHbiX (I) mocTCTUMYIBHBIX
3¢ dexrTos, a Takke gacToThl mpe- ([-3) u mocrctumynsHOH (M1-M) akTHBHOCTH,
TpeIIIecTByeMol 1 cornpoBoxaaemont nenpeccopabvu ([, E, U, Ky u
Bo30yurensHbiMu (K, 3, JI, M) mocrctumynbHbIMU 3 (hekTaMu B OANHOYHBIX
Heiiporax SNc Ha BUC M1 B HOpM™me, Ha mozmenu BII u ¢ mpotekineit BM (MmenanuH).
OO003HaYeHUS: CTEIl. BBIPAXK. — CTEIICHb BEIPAKEHHOCTH, IPECTUM. — IPECTUMYJIbHBIH,
MOCTCTUM. — NOCTCTUMYJIbHBIN

B nacTosimieM u3y4eHUM MPEANPUHATO AAJIbHEHIIee HCCIEI0BaHUE B
HOopMe, Ha MoJenu Bl u B yClnoBUsIX NIPOTEKLHMH CTENEHH BBIPa’KEHHOCTH KOP-
TUKOHUTPAJIBHBIX CBS3¢d Ha IpUMEpPE COOTHOLICHUS BO30yIWTENBHBIX U
TOPMO3HBIX IpoIieccoB B HelpoHax SNC Ipy akTUBALMU MEPBUYHON MOTOPHON
KOpBl MO3ra, YTO MOXKET COJIeHiCTBOBaTh HOBOMY IOHAMAHHIO MEXaHHU3MOB
KOHTPOJII MOTOPHKH ¥ KOTHUTHBHBIX (D)YHKIIMHA MO3Ta B YCIIOBHUSIX M3MEHEHHS
€ro IUTACTHYHOCTH NIPU HEHPOIereHePaTUBHBIX O0JIE3HSX.

Kak u3BecTHO, 3KCaHTOTOKCHYHOCTH MPH HEHpoleTeHepaTUBHOM 3a0071e-
BaHUU SBISIETCS Pe3yJIbTaTOM CBepXakTHBauuu riryraMatieix NMDA u AMPA
PelenTopoB, COAEHCTBYIOMIEN Cephe3HOMY MTOBPEXAeHUI0 HeipoHoB [17]. Bos-
HHUKAaeT OHA B pe3yJIbTaTe HEU30EIKHOTO Pa3BUTHUS LEJIOT0 PsAAa OTPUIIATEIBHBIX
SIBIICHUH, BKJIIOYAIONINX HapyLICHHE KanbLUUeBOH Oydepuzanuu, TeHepanuio
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CBOOOJHBIX PAIVKAIOB, AKTHBAIWI0O MUTOXOHIPHUANBHON INPOHUIIAEMOCTH U
BTOPUYHOHN 3KCAUTOTOKCHYHOCTH [24]. C 1enblo uX MpenoTBpaIieHns Heo0Xo-
JTMMO BOCCTaHOBIICHUE H YTIyOJICHUE ICTIPECCOPHBIX APPEKTOB MPOTEKTOPHOTO
Ha3HAUCHHS U CHW)KCHHUE YPE3MEPHBIX BO30YAMTENBHBIX 3G dekToB [7]. B Ha-
CTOSIIIEM HCCIIEIOBAHUK MBI HaONIOJIaNM W3MEHEHHUS COOTHOIIECHHUS BO30YIH-
TEJBHBIX U JACTIPECCOPHBIX 3 (eKToB B HelipoHaX SNC Ha pOTEHOHOBOH MOZEIH
BIl. B neifponax SNc Ha Mozenu BII mpe- m mocrcTumyipHas 4acTrora ak-
TUBHOCTH 3HAYMTEIHHO MPEBBICHIIA HOPMY. DTO CBUAETEIBCTBYET 00 dKCANTO-
TOKCUYHOCTH, COJEHCTBYIOIIEH amomnTo3y, COMPOBOXKIAeMON HelpoaereHepa-
THUBHBIM TIOBPEXKICHHEM U THOEbI0 HEeHpOHOB. BrIsBiIeHa OobIIass paHUMOCTh
JICTIPECCOPHBIX MOCTCTUMYJIBHBIX 3P ¢eKkToB HeipoHoB SNc, B yCIOBUAX
MaTOJIOTHH, ¢ POPMUPOBAHHUEM BBIPAKCHHBIX BO30YIUTEIILHBIX, UTO CBUICTECIIb-
cTByeT 0 6onbmioM BoBiedeHHH SN¢ B BII. C ncrionp3oBannem bM B HelipoHax
SNc uMeno MecTo BOCCTAaHOBIEHHE JETPECCOPHBIX MOCTCTUMYIBHBIX 3(dek-
TOB, JJa)K€ BBILIE HOPMBI, M PE3KOC CHM)KCHUE TaKOBBIX BO30yAUTENBHBIX. Boc-
CTaHOBJICHHUE JEMPECCOPHBIX TOCTCTUMYJIBHBIX MPOSBICHUN aKTUBHOCTH II03-
BOJISIET CUHUTATh OYEBHIHBIM MPOTESKTOPHBINA dhpexT bM, HanmpaBiIeHHBIH TIPO-
TUB HKCAaUTOTOKCHMYHOCTU. Pe3ymbTaThl JaHHOTO AIEKTPOPHUIUOIOTHIESCKOTO
WCCJICJIOBAHUS TOATBEPKIAIOT PaHee IMPOBEICHHOE MOP(OTHCTOXUMHUECKOES
n3ydeHve BnugaHus bM Ha HeilpoHbl yepHoil cyOctanimu Ha moaenu bII. Ilpu
peryisipHoM BBeZieHHH BM mocie poTeHOHOBOH MHBEKITHH B SNC HaOIIOAAr0TCS
MIOJIOKUTENBHBIE U3BMEHEHUS CTPYKTYPHBIX CBOMCTB HEUPOHOB MO CPABHEHUIO C
moenbio BI1, noBeienue docdarasHoit akTHBHOCTH B IUTOILIA3ME HEHPOHOB,
YTO TOBOPHUT 00 aKTHBAIIMH OOMEHHBIX IPOIIECCOB, HAMPABIECHHBIX HA MOJICP-
JKaHUE HapyLIaeMOro B pe3ysibTaTeé POTCHOHOBOM MHTOKCHUKALIMM TOMEOCTa3a
oprann3ma. ECTb TEeHIEHIINH K COXPaHEHUIO0 MOP(OIOTUIECKONH KapTUHBI HEll-
ponoB SNc [3].

[TomyueHHbIC NaHHBIC MO3BOJIIOT 3aKIIOYNUTh, 4TO bM o0namaer Helpo-
[POTEKTOPHBIMHU CBOMCTBAMH, NPETSATCTBYSI PAa3BUTHIO HEUPOIETEHEPATHUBHBIX
noBpexJaeHui, xapakrepHbix BII. JlanbHelmme uccienoBaHusi NagyT BO3MO-
JKHOCTh BBISIBIICHUSI MEXaHU3MOB BO3JCUCTBUSL TepameBTHUECKUX 1103 bM u
MoCIeAyIONIee MPEACTaBICHNE €€ KIMHHUYECKO ampoOanuu At QyHIameH-
TAIFHOTO HAyYHO-METOANYECKOTO 0OOOCHOBAHHMS €€ NMPHMEHEHHUS B KIMHHYECKOM
MPaKTUKE JUIs TPOGUIaKTHKH 1 Teparmu bIL.

Hocmynuna 26.05.21



36 Menununckas Hayka Apmenun HAH PA 1. LXI Ne4 2021

NMuwplhtuunth hhjuunnipjut dngjnd  pujunbphw) dkjuuhth
yuppuuurnyuit wqpkgnipiut wuydwutbpnd ub byniph
uhtwwwnhl] wnhympjut niumdbwuhpnipniip

U.2. Ywmuhbpyui, U9, Mngnujub, £.9.Yupuytnywul,
.M. vwswnpyui, O.2. Luqupuil, LU, vwguwnpyul,
Q.U. Udtwnhujuly, 2.U. Uupquyut

NMuwplhtunth hhquunmpniup (M2) swpdnquljut b ny pwipdn-
nuiwut whwnwhoubpny npubinpynn YEtnpntwlwb iyuppuyhtt hwdw-
Junpgh ppnuhl, gigkubpunhy hhuiunmpmnit b Swupdnqujut  wju-
nwihoubph dbkbwdwutnipniip yuwjdwbwynpgws k£ ub wyniph Ynd-
yulwn dwuh uppudbjwiht yupnibwynn, pgndudhbpghly bywpnw-
pohoutinh wpnnwhwpdwdp: dtpohtt mwubwdjulutpnud yuppunkqb-
ubpwwnhy hhywunnipniutubph pniddwt Uk hmonnmipjudp Yhpunynid
Eu wmwppbp wnbuwlh yuppuwwonwywiubp, npnig oguugnpénidi
wpugqugunid t jEunpniwut byuppuyhtt hwdwlwupgh Juenygubph
huwpwupwsd gnpdwnnypubph YEkpuwljwiuqunidp: Uju hbnwgnunnipjub
Uk wyn tywwnwlny oquugnpéytg pwljnbphw) dkjwthup, nph pb-
puylwnhl wqplgnipmitt nignuws E nintinh hniujwsph utinigdw
pupbjwdwip, pnppnpuyhtt ypngtuh b qjhngh wpghjuydwup: N2 un-
phinud wnwetwjhtt pwupdnnujutt Yinbh ppwitdut yuydwitbpnid,
unpduyh b puljnbphwy dbjutthth yyuppuwywonwywuit wqpbgnipju
hwdbdwwn, ppuutwugyt) £ ub yniph §ndyuljnn dwuh byuppupohe-
utph winhynipjut twpwppwiwhtt b hbnpwtwht hwdwhw-
Juimpul hudbdwnwlwb JEpménipmit’ hwigkgubn] M2-h dw-
dwtwl] yyupnunbqhibipunhy whnwhwpnidt ninklgnn wijuntuwhtb-
1h Epuwypnuinpuhnmipjui, hust k) hwonnmpjudp pugunymd L pulj-
wnbphw) dEwthuh tubpgnpdmipyut wuydwbtbpniud: Uywnhynipjut
htwnpwiwht wpghjwyhs npubinpnudubph Jkpujuiugunidp htwpw-
Ynpuipinit £ vnwhu wjthwyn hwdwpbnt pujunbphw) dbjwmthuh
wuonuyulhs wqpkgnipmniip’ ninnywé tpuwypnuninpuhljmpjui npub-
Ynpuwt pugundwip:
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Study of the Synaptic Activity of the Substantia Nigra on the Model
of Parkinson's Disease under the Protective Effect of Bacterial
Melanin

M.H. Danielyan, M.V. Poghosyan, K.V.Karapetyan, V.P. Khachatryan,
O.H. Nazaryan, L.M. Khachatryan, Z.A. Avetisyan, J.S. Sarkissian

Parkinson's disease (PD) is a chronic, degenerative disease of the central
nervous system with motor and non-motor symptoms. Most motor symptoms
are caused by damage to dopaminergic, neuromelanin-containing neurons in the
substantia nigra pars compacta. In recent decades, various types of neuro-
protectors have been successfully used in the treatment of neurodegenerative
diseases, after the introduction of which the restoration of the lost functions of
the structures of the central nervous system is accelerated. In the present study,
for this purpose, we used bacterial melanin, the therapeutic effect of which is
due to the improvement of the trophism of the brain tissue, inhibition of the
inflammatory process and gliosis. A comparative analysis of the pre- and post-
stimulus frequency of activity of neurons in the substantia nigra pars compacta
during stimulation of the primary motor cortex on the PD model, in comparison
with the norm and under conditions of bacterial melanin protection, led to the
conclusion about the inevitable excitotoxicity accompanying neurodegenerative
damage, which was successfully excluded by exposure to bacterial melanin. The
restoration of post-stimulus depressive manifestations of activity makes it
possible to consider the protective effect of bacterial melanin against excito-
toxicity as obvious.
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Introduction

Iron containing dietary supplements and drug sare widely used for the
treatment and prevention of various types of anemia, mainly caused by low
levels of it in everyday food. The anemia, with its various types and difficulties,
is very common nowadays, as a result we have a lot of iron containing dietary
supplements and official drugs in the pharmaceutical market. Iron drugs and
dietary supplements (in form of ferrous fumarate, ferrous gluconate, ferrous
sulfate) come as regular, film-coated and extended release tablets, capsules and
oral liquids. The availability and variety of iron containing drugs and dietary
supplements have its advantages and disadvantages, first of all it is perfect for
doctors and patients, because they have a relatively wide range to choose among
the brands, as well as among the formulations [1,8,10]. Another problem is the
determination of iron quantity in this all supplements and drugs, despite it, that
some formulations have their monographs in current pharmacopeias (USP, Eur.
Pharm.) [2,3,6,7,12]. However, pharmacopeia monographs are not always
useful. The pharmacopeia monograf”’s methods for quantification of iron, in
most cases are highly expensive, complicated, demanding high quality
personnel and some unreachable reagents. This is a real challenge for quality
control laboratory.

A simple and inexpensive titrimetric method was developed and validated
according to International Conference on Harmonization (ICH) and United
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State Pharmacopoeia (USP). The method is based on complex formation
between ferric (Fe’) ions and disodium edetate (EDTA) in strong acidic
media. The endpoint of titration was determined visually. Sulfosalicylic
acid was used as an indicator (color change: from dark pink to light
yellow at pH=2). The method was validated regarding to linearity,
precision , accuracy and robustness.

Materials and Methods

Apparatus: A standard borosilburrets, pipetts, standard flasks, measuring
cylinders and conical flasks are calibrated as per International Conference on
Harmonization (ICH) guidelines [5], Iron(Ill)chloride hexahydrate (Merck),
Disodium EDTA was AR Grade (Merck), Sulfuric acid (Alpha Chemika),
Hydrochloric acid (Alpha Chemika), Nitric acid (Carl Roth), Sulfosalicylic acid
(Carl Roth), Ammonia solution 25% (Alpha Chemika), Water was taken from
Milli-Q® reference water purification system.

General Procedure: 483.03 mg (100 mg Fe) exactly weighed iron (III)
chloride was placed in a 250 ml conical flask, 5 ml of concentrated nitric acid, 2
ml of concentrated hydrochloric acid and 5 ml of water was added and heated
on a plate for 1 minute. Cooled to room temperature, then added 50 ml of water,
shaken during 1 minute and adjusted to pH=2 with 25% ammonia solution. The
obtained solution was cooled to room temperature and added to 5 mg
sulfosalicylic acid. Titrate with 0.05M EDTA solution until the reddish-purple
color changes to light yellow. 1 ml of 0.05 M EDTA solution is equivalent to
2.7925 mg of iron.

Results and Discussion

Although numerous highly efficient instrumental methods are now
available for the determination of metal ions and other inorganic species,
complexometric titrations are still widely used in routine analysis. The
versatility, sensitivity, and general convenience of complexometric titrations are
dependent on the correct choice of indicators for endpoint detection. [9]. One
of the indicators used in complexometric titration is sulfosalicylic acid.
Interaction of sulfosalicylic acid with ferric (Fe’") ions, depending on the acid-
base composition of reaction medium, could lead to the formation of three
complex compounds of various colors and compositions. At pH of 1.8-2.5 it
becomes reddish-purple, at 4-8 - red, and at 811 - yellow.This method of
determination of iron is also used in the determination of Ferrous (Fe*"). Ferrous
(Fe*") and ferric (Fe’” ions are two oxidation states of iron that are easily
interchangeable [11].

The method was validated regarding to linearity, precision, accuracy and
robustness following the suggestions of the International Conference on
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Harmonization (ICH) and USP [4]. The relationship between tested analyte
(different weights) and response (burette reading) is expressed by linearity,
which measured by regression coefficient (R* ). Following ICH guidance it
must be of value less than one. In this context, the linearity calculated in range
(5-120 mg) with R? equal to 1 (Table 1 and Figure 1).

Table 1
Linearity

N Weighed, FeCl; Fe (mg) Titrant Content %

analysis x 6H,0, (mg) consumption

(ml)

1 24.15 5 1.78 99.41
2 48.30 10 3.60 100.53
3 96.60 20 7.15 99.83
4 144.91 30 10.70 99.60
5 193.21 40 14.30 99.83
6 241.51 50 17.90 99.97
7 289.82 60 21.50 100.06
8 338.12 70 25.00 99.73
9 386.42 80 28.65 100.00
10 434.73 90 32.25 100.06
11 483.03 100 35.75 99.83
12 531.33 110 39.40 100.02
13 579.64 120 43.00 100.06

140 -+

120

Foo - V=2,7917x +0,0442

= R*=1

280 -

=

560

:§40 .
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Fig. 1. Linearity curve
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The precision is usually expressed as the RSD of a series of

measurements. It expresses the proximity of compliance between a series of
assessments obtained from multiple sampling of the aforementioned
homogeneous specimen under the prescribed conditions.
Titrate 482.64 mg iron (III) chloride (99.92 mg Fe) of 6 samples of the
standard solution. By consumed the volume of the titrant calculate the
concentration of iron (Table 2).The convergence of the method is
assessed by the standard deviation (SD) and the relative standard
deviation (RSD) for 6 standard solution samples. Acceptance criterion:
RSD < 2.0%.

Table 2
Precision
N Titrant
. | Weighed (mg) | consumption Content (%) x SD RSD
analysis
(ml)
1 35.80 100.05
2 35.80 100.05
3 35.70 99.77
482.64 (99.92
4 mg Fe) 35.85 100.19
5 35.80 100.05 100.03 % | 0.14 |0.14%
6 35.80 100.05

The intermediate precision of the volumetric method was performed by
analyzing the sampleson two different persons.The results were presented both
separately and as the mean (Table 3,4).

Table 3
Intermediate precision
A analyst
_ Titrant
N Weighed, mg | Fe (mg) | consumption| Content (%) X SD RSD
(FeCl; x 6 H,0) (ml)
1 480.02 99.38 35.50 99.75
2 479.26 99.22 35.50 99.91
3 478.27 99.01 3545 99.98 99.96 % 0.12 0.12 %
4 483.82 100.16 35.90 100.09
5 482.56 99.90 35.80 100.07
6 483.25 100.04 35.80 99.93
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Table 4
Intermediate precision
B analyst
. Titrant
N Weighed, mg Fe (mg)| consump- Content (%) x SD RSD
(FCC13 x 6 Hzo) .
tion (ml)
1 483.50 |100.09 35.85 100.02
2 484.44 |100.29 35.90 99.96
3 483.53 |100.10| 35.85 100.01
0 o
4| 48325 [100.04] 3580 99.93 99.96 %) 00491 0.05%
5 483.09 |100.01 35.80 99.96
6 484.09 | 100.22 35.85 99.89

Recovery studies were carried out to evaluate the accuracy of the method,
using 9 samples at three different levels (80%, 100% and 120%) from standard
iron (III) chloride (Table 5).

Table 5
Accuracy
Weighed, Titrant
anaII\I is FeCl; x 6H,0 | consumption alI{lzlcycge(:;eld) C(();tsnt x RSD (%)
Y (mg) (ml) &
1 28.60 79.86 99.82
386.30
2 contains 80 |  28.60 79.86 99.82 | g0 ecor | 0.10
. . .
3 (Fe) 28.65 20.00 100
4 35.70 99.69 99.69
483.00
5 contains 100 |  35.75 99.83 99.83 | o000 | 0.0
Fe ’ ’
6 (Fe) 35.75 99.83 99.83
7 43.10 120.35 100.29
580.00
8 contains 120 | 43-10 120.35 100.29
9 (Fe) 43.15 120.49 10040 |100.32%  0.06

Robustness is a property of the analytical method that characterizes
independence of influence on the research result of deliberate changes in
parameters method. Robustness depends on the type of analytical method . For
the compleximetric method titration used to quantify of iron in Ferrum Lek 50
mg/5 ml sirup (density 1.015 g/ml ), can serve as a confirmation of robustness
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results of studies carried out by varying the volume of the analyte (Table 6).
The content of the analyte in the sample is calculated according to the following
formula:

Vtitrantconsumption - K -2.7925 . p -1ml

m
V — titrant consumption (ml), K — correction factor, 2.7925 mg — 1 ml of
0.05M EDTA solution is equivalent to 2.7925 mg of iron, p — drug density

Fe (mg/ml) =

(g/ml), m — sample size (g).

Table 6
Robustness
Initial . Titrant
nitial amount o .
F 0, 0
N Ferrum Lek (g) e (mg) | consumption Content (%) RSD (%)
(ml)
1 1.010 10.1 3.60 101.02
2 0.995 9.95 3.55 101.12 0.15
3 1.012 10.12 3.60 100.83
Conclusion

The volumetric method proposed is easy, sensitive and inexpensive and
can consequently be applied to the determination of iron in liquid dosage form.
Method validation including linearity, accuracy, precision and robustness

generated acceptable results.
Accepted 09.07.21

Pa3pa6oTka u Baauganus MeTo1a KOMILIEKCOMETPHYECKOro
THUTPOBAHUS /ISl ONPe/ieJIeHUs] KOJIMYeCcTBa JKejle3a B
JKeJIe30Co/IepIKallnX JKUIKUX JeKapcTBeHHbIX opmax,
3aperucTpupoBaHHbIX B Pecnyduinke Apmenust

B.I'. Kupakocsin, A.M. laBunsin, A.B.I'nnocsin, JI.A. Bapaepecsin

Paspaborannbiii MeTo ObLT BaJIMIAHBIM, ITOCKOJIBKY OH YCICIIHO YJIOB-
JIETBOPSUI JKEIAEMBbIM KPUTEPHUSIM PYKOBOJSIIUX IMPHUHLIUIOB MeXIyHapOaHON
koH(pepentnu o rapmonmzanuu (ICH), nmuHEHHOCTH, MPaBUILHOCTH, TPEITHU-
3MOHHOCTH W YCTOWYMBOCTH. METOJ 3KOHOMHUYEH M He TpeOyeT OOJNBIIOro
KOJIMYECTBA BPEMEHH, TI0 CPABHECHUIO C APYTUMU H3BECTHBIMHU aHATUTUYCCKIMHU
Meromgamu. TakuM o0Opa3oM, ITOT METOJ MOAXOAWUT IJIsi PyTHHHOIO aHAIHM3a
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oTIpe/ieTieHns keJle3a B JKHIKUX JIEKapCTBEHHBIX (hopmMax Oe3 BMeEIIaTenbhCcTBa
BCIIOMOTaTEIbHBIX BEUIECTB.

Zuyuutnuith Zmbipuy bnntpintimd gpuiigqus pljupe

wupntbwlnng hinml gnudbbpnmd Epljuph pwbtwynipjut
npnodwl §nduy bpuwswhwljut tnubwlh dowlmd b ujhpugnid

9.Q. Yhpulynuwi, U.U. Ywdhiyub, U.9.Ghunyul, L.2. Jwupgbpbuywt

Uowljqwsd dbpnyp hwdwpynd b Juihnugws, puth np wjh
hwonnnipjudp puupupk) t LEkppuotwlkgdwt dhpwqquyhtt hwudw-
dnnnyh (ICH) nintgnygh swhwihoubphtt' gbuyunipjudp, Lonnipjudp,
Soqpuinipjudp b juyniumipjudp: Ukpnnp ntnbuwwybu dwwngkih £ b
Epjupunb dudwbtwl sh ywhwienid wy] hwjnth Jepniswjut dk-
panutph hwdbdwwnnipjudp: Ujuyhuny, wju dbpnnp hupdwp E hEgnily
phnudlbtpnid Epuph pwtwjulwi npnpdwt wdbkuopyw Jbpnisnt-
pintutipnud, nph pupwgpp skt junspunnuunid tpuiignid wnju odwi-

nuy Wynipbpp:
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287 577.175.82 : 615.213

Upghtwgp b Untnwdhtwght tEpnunpuiudhnkputpp
wdbbinudhuiny dwljwéddus tplphtn putiqupdwt
Ukumihquitkpnud’ Juupnuinh wqnbgnipjundp
L. Vwpiwdwljunughtt gl

U.[}. Znyhwbthuyywb, U.v.Upsnigjut, U.2.Unjuhuyjuil,
Q.U. Qunpgyuibs

22 QUU 2. FPnrbhwpyubh wiy. jEhuwphdhugh hphunpuinin
0014, Gplwl, 0. Ulwlh h., 5/1

Fuiugh punkp. wddbinudhl, wpghtiwg, Eplyplhtn jpuwtiqupnid, dntn-
wUhtiughtt U pnunpuwiudhnbpubp, twhwdujunw-
1ht Y, Jujypnun

Bplpltn jpwbuqupnudp (Blv) hnghjwt hhywungnipmit k, npp
npulnpynid £ dnwdninipjmt b pujddubnipyut wquppbpuluit wnw-
nwinidubpny [11]: Blu-h hpdpmid pujws kb gjluninbnnid dntunwdh-
tughtt ugpnunpwbudhnbpubph dwjuppuljitph hwjuewl nipndus
thnthnjumpnitubpp, vwluyt Bu-h wnwpwiwlwubt dEjuwthquubpt
wn wjuop 1hnyht wwpqupuiyws sku [24]: Ujuop Glu-h pniddwl
hwdwp Jhpunynid Eu dntinwdhuwghtt Epnnputudhnkpubph wlnh-
Ynipynitip jupquynpnn hnghljupquiynphstbp, wig pynd Jujypnw-
pentu [13]: Ujuntwdbuwyuhy, Gu-h pniddwt tnp Unnbkgnmdubpp ow-
potbwlnud Eu dpwlydby:

Ukpnnunputiudhnbpubph uhtiptqh b pujpuydwt, wpnwuquundwu
nt hbnjjuudwt ywpngbuubpnd jupbnp gbp L jougnud unp ukpunh
Wupnuihnjuwnphy/ Gyuppujupquynphy wgnuh opuhnp (NO), npp
uhplqynud L L-wpghuhthg NO uhupwgny (NOS), [12]: NOS-p
Upguljgnid £ unipunpunh’ L-wipghthtth hwdwp wpghlugh htw, npp
vwhiwiwhwlymd b wpghthth dwluppuli opquithqumd tjwugkg-
utn whwnpwhhypnphnywubphuh (BH4) wwpnitwynipyniup [18]: 1p-
whu hbnmbwip wpghjulynid Eu NOS-p b ubjpnuinpuwudhwnbpubp
uptptqnn wphyundub n phpnghtt hhypnpupjuqubpp, puth np
BH4-p tpwbg hhdttwljwb Yndwljnnpt £ [20]: Ujuyhuny, wpgh-
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twqp, NOS-p b ufpnunpubudhnbpubpp hnjpjuwydus b, uw-
Juyt wpghtmugh dwutwlgnipniup Gu-h dbkjowthqdutpnid pu-
Jujuwbwswth ntuntdbwuhpyuws sk, hull vwjwjuphy wnyjwitpp
hwljwuwljut tu [26, 31]:

Lhpjujugus wownwipnid wddbnwudhung dwuljusqus
Glu-h dnpbnud wnibnubph twhwdujunwht jEninud (LEY),
npp hhdtwljwinud Juwuynud £ Blu-h dudwuwy [5, 30], ntunid-
twuhpyt) Bt wpghttwgh wnhynipniup b dntnwdhtiwghtt tyup-
nuithnfuwnphsitph dwuppuljubp nt qujypnuwnh wqytgni-
pinLull wyn wwwnlbph Jpu:

‘Unipn b Ukpnnubpp

Ushumwnwtipnid oquuuugnpséyt) . dwddbnnwdhti unyydwn (nhip-
uwddbnnwudhi, AMPH), (Sigma, St. Louis, Mo.), L-uipnghtthti-HCl, nbhuw-
yht (gqnpénn Wnipp twwuphnidh Juuypnuwn (VPA) (SANOFI, Qhp-
dwtthw), nipunnputt (Leuconostoc spp. Mr=100.000), HEPES, EDTA U
“Reanal” (Zniuquphuw) b “Peaxum” ([Iniuwutnwill) wpunwnpnipjut wy
ntwljnhyukp:

Zhnwgnunmipnittbptt wbgugdt] . hwdwdwyt Jhunwuhutph
htin wouwnkynt Gypwhunphpnh' 22. 09. 2010p. gnignidubph b 22 QUU
Z. Pmiuhwpjuih widwt YEuuwphdhwh httunhinninp fhuuwpdolu-
Jwi Ephljuyh hwtdtwdnnnyh juinuubph:

Onpdkpp uwnwpyk) kb 2-3 wduwlui 150-200 g puony uyghwnwy
wnpnt wnbbwntbph Ypw, npnp ywwhyt) ki htunnhnninh Jhjuphnidnid
puwjut nyuh, ukyuluyht okpdwunhdwuth yuydwbtbpnud: Ghungw-
Uhtkpp pudwin]t) G judpkph. unnmghs wnnne wpubknbkp, thnpdw-
pupuluwt’ AMPH-n dpwljus b AMPH / VPA-n dpwljud wnikun-
utp: AMPH-ny dpwljyué wnubwnubpl opwut uwnwghk] tu 0,2 dj
AMPH-h hudwywunwupwt pinupwiwlh dhwtqug ukpdjubught
ubpupynud: Lkpwpynudubpp juunwpdl] o jpipupubsmip wohiw-
nwilipuhll op (qunup hwiquunub opphty) plyudkip 18 ukpupynud:
Yhpundt] E AMPH-h w&nn pwlwlubph ikpupldwi hnlyw) nkdhdp

5 ukpwpynud - 2 Uq / §q fEugunt puoh —»4 ubkpuplynud - 3 Uq/liq
— 3 Ukpwpynud - 4 dg/jg —»3 ubkpupynud - 5 dg/jg —»3 ubkpupynid -
6 Ug/yg: VPA-nJ dpwljdw nhypnid Yhpundt] £ AMPH-h ukpupldwi
unyt nkdhup b AMPH-h 10-py ubpwpynidhg ujuwus dhuish AMPH-h
ynipup wjwpunp qniquhbn per os opwljwi vhwijwgq tkpumsynid kp
1d VPA' 200 Ug/lyq klnqwim puoh:
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8nipwpwignip thnpdwpwpuwlubt junidp hbwnwgnunyb] £ htn-
wubtnwdhtiughtt opewlih hhwnbyuwy thoybpmd  ghpulnhynipmnit’
AMPH-h §nipuh wjuwpunhg 60 p htnn, puldJusnmpymi 1 op htwn,
wnwbpugniyb pudJusmpymb’ 7 op htwn b Jupph Yupqunplwi
plpugpmd’ 14 m 21 op htwnn:

Juppuyhl pimpwughpp quuwhwwnyl) b gjuungbinig wnwy pug
nuownh (£Y) b pupdpugus fuwswdl jwphphupnuh (RVL) phuwnbph
Uhgngn] [1, 3]:

Uwnkplknunpwuyghl Juuppp quuhwwnyt)  pun Costall-h uwinnuljh
[8]:

Lwfpwdwlunnughlr gl 10 %-wung hnunghtwwnp  wuwn-
pwuwnyby k20 YU HEPES pmi$bpmid’ pH 7,4, npp wywpmbwynid k0,25 U
uwpuwpng b 2 UU nhphnunpkhwnng:

Foouwugqugquuyh b dpwnpnigphmubkph  whounnmdp LEY-h
hnuUnqbuwwnubphg Yuwnwpyby t nphdbpkughw; ghinnphdniqgdut tnw-
twlny [2]:

Untnudhbughln  lywpnunhnpnunphsbbph pwhwlakph npnonidp
Juwnwpytk] E dninplugbinnuhtt Enuwtwlny [23]: d1ninplugkughujh
pinkiupynipmitp  swiil) E - hndngkbwwnibpmd inpunpbiughih
(LU) hudwp qpgniwi’ 385 U bt wpdwldwl 480 ud, nndudhih (2T
gpgnuwll 325 Ud b wpdwldwb' 375 W, ukpnunthih (5-hhnpnpuhun-
phupnudhl, 5-28) gqpgouwi’ 365 G b wpdwluwi’ 480 U wihpubkph
Epjupnipjudp: Ukpnunputudhntpubph dajuppuljiatpp qowhwnygbp
Eu  dminplugbughuyh hunbuuhynipjudp  (quydwbwlwb  dhwynp,
NU / dq uyhwnwlynigh):

Upghlnugh winpi/nipiniip npnpty t pun Iyamu-h [14] b wp-
nwhwynnud £ dljdny L-opthinhi/dg uuhinwlnig/d:

L-opbpwnpih wwpmbwlnipmip npnpdkp b uyblupudn-
unubtinphly kqwiwlyny puwn L-optthnhith £oqpudwi Ynph [14]:

Uypuinulnigp swhyk) E Lnnipph tnwbwlyny’ npybu uinwinqupun
oquuugnpéstiny gnijh ohd&nijh wypnidhup [17]:

Yhdwlmgnulpuli  JEpnidnipyniall hpwjwtiwgdtp b wwpw-
dbuiphly dhwgnpént nhuwybpuhntt wbhwjhgh (one-way Anova) b Znju-
Uhnuljh htnnhuybpuhnt phunh dhongny (Sigma Stat 3,5 for Windows):
SYjuutpp ukpuyugyt) Eu dhohtt (M) + unnwunupwn uppowh dhohtp
(SEM): ZwJwuwnmhnipjut swthwhot pugniudby k p <0,05:

Upmniupubpp b putupyniudp
Uddtunnwudhth (AMPH) wdénn pwbwlubpp pUpwunjubph dnun
tyuwuwnnd ki Bu-h qupqugdwip, b npu JEkpupunwunpydl) £ wptbnh
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Glu-unpbknud [10, 28]: Ukp Ynnuhg tnyuybu dowlyt) £ wnutinh Glu-
Unnk] hudwyuinwuwub nkdhun] d-AMPH-h wénn nhnupwbwlikph
ubpUnisdwdyp [19]: ‘Upkup, np AMPH-h 6 Uq/ljg pwohly, nnquhg uljuws,
Jkunwhubkph Unn qupquinid E wpw]bjugnyi unbpinnhyhw' sw-
pnttwulut $udungny, sSwdbiny, Ypskny, qiiuh nv Ykpenyputph
Ypluynn owpdnudubpny [8]: VPA-h (200 Ug/lq pwoh) ukpwuplynudubpp
Juwippwupgbinid tht unbpinnpyhwb, nph whinwthpubpt wpwbg
VPA-ny pniddwtt wmunhfwwpwp tjugnid tht 60 pnykh phpwugpnid:
Uwyw JLunwuhubph dnwnn nhunymd kp ghpulunhynipmnit pun Jup-
puihll gmguithplibph wnwggwé pug quown (A1) b pupdpugfus uw-
swdll juphphtpnu (FIVL) phuwnbpnid (wn. 1, 2): @kpulunhynipniul
wunhdwbwpwp tjugnid kp, b 1 op hbkwnn qupquunmid Ep puyddu-
dnipjnil, npp junputnud Ep 7-pn opp, wyw hbnwddtnmwdhtiwght 14-
p b 21-pry opbipp” dbquwlinid b jupquignpynud:

Ugyniawly 1
Udpbwnudplih (AMPH)/Juyypnunp (VPA) wqnlkgnipniip «Fug nupus
Jluwnnid gkpulpinpynipyul thnynid

Cmpdnqmlluliill ZEinwgnunuljut- | Ypnudhig
wljunpynipynt ynnuunpnohs | (Uwppuwi TEpEughw
Tunudp (wgud u b ( uk )
ablpnnpubpp | WUURmPIME | whubph | (poynuatbph ph

(Quigtph phy) rhy)

pht)
Uwnighy 259=+27 7,8 £ 0,67 3,7 £0,42 1,7+0,18
AMPH 116,9 + 14,4 16,8 +1,43* 0,1+0,02* 0,5+0,06 #
AMPH/ VPA 66,1 +5,8 2,4+0,29 ™ 0,3 +0,02* 1,5+0,14 #

Ujunntn b uwnnpl nipgnn wpnuuwljubponid wpynibptbpp tbpuyugus tu npybtu
M + SEM, n=18: Zwjuunhnmpjul (p) smthwihy punniugty L p < 0,05 nt guwhwnyty
uwnnighsh hwdbdwn:

p<0,05,#p>0,05,* p<0,05, *p<0,01, *p<0,001

VPA-ny dpwlnudp tuqbgunmd Ep wnubwntbph swpdnnuljut
wlunhynipniip At-nid b jupquynpnid FVL-nud, npunkn jupqu-
Ynpnud Ep twb htnwgnuujut wjnhynipjniip, hull £F-nud tnyuhuly
tnwlh tuqbigunid £ wjtt uwnnighsh hwdbdwwn: Ujuyhuny, VPA-p
Ubnuugunid k gipuljnpynipjut npubinpnidutpp Gu-udnpbjnud:
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Upginiuwly 2

AMPH/VPA-h wqnlgnipiniip «RPupdpugiusd jpwswudl juphphijpnuj»

pluwnnid gkpulpinpynipyui thnynid

IS D Qnpnudhig | Mhdh
wg plkp, | uy plbp, Ywfubph |wbgbpp| T htq $tjughw
Tunudp Ununpbph | Ununplph ph o
rhd phy

Uwnnighy 2,6+023 | 49+0,42 | 3,2+0,29 |54+0,47 | 2,6+0,21 1,5+0,13
AMPH 6,7+0,61" | 7,4+08" | 98+1,1* |10,6 + 1,1 1,0+0,14* | 0,9+ 0,08#
AMPH/

33+0,41# | 44+05# | 62+0,74" |43+0,52#| 1,1 £0,19* | 0,6 +0,04#
VPA

# p>0,05,* p<0,05 *p<0,01, **p< 0,001, unnnighsh hulkdwn

VPA-n gnigupkpnid kp Jupquynphs wqpbgnipnit twb wnw-

Jhjugnyu puljddubnipyut thnynmd (wn. 3 b 4): Ujy hwlunbupb-
uwtitnwhtt wmqptgnipniip wuydwbwynpyws £ VPA-h Ynnudhg opuh-
nuwunhy uppbuh wpghjwynidny, hisyku twb mphywnndwt- b phpnght

hhnpopuhjuqutph uptiptqh b wijnhynipjut ppwtnidny [21]:

Upjnruwl 3
AMPH/VPA wqnlgnipiniip «Fug nuipuy pluwnnid phldyjwdnippul thnynid
Uklwnnpubtph Quugkph
Tunid Annudhiy Thadthughw
P ph ph pothlig blugh
Uwnnighy 25,9 +2,7 7,8 +0,67 3,7+0,42 1,7+0,18
AMPH 4,1+0,5™ 1,1+0,18* 0,5+ 0,03* 2,5+0,21#
AMPH/ VPA 3,5 +0,4" 2,5 +0,28" 0,5 + 0,03 3,5 +0,29#
# p>0,05,* p<0,05 *p<0,01, *p< 0,001, unnighsh hwlkdwn
Uniniuwl 4
AMPH/VPA wqnkgnipiniip «Fupdpugyué fuuswdl juphphipnup» phunnid
palhdymdniprul thnynid
Pugpltp, | OWY Apmulhig | YEpEjughw
| pUkp, | Ywjubph | Ywigbph
Iunudp | Unuinpbph
ppy | UnueRtph | phy phy
phy
Uuwnighs | 2,6+0,23 | 49+0,42 |3,2+0,29| 54+0,47 | 2,6+0,21 1,5+0.13
AMPH |[05+0,02**| 1,3+0,11* |0,8+0,07*|1,3+0,11*| 1,2+ 0,09# | 0,1 +0,01™
A\1>/1P135/ 25+0,21# | 3,1+0,28# | 6,1 +0,5| 9,5+1,1" | 1,1 £0,16# 0,3+ 0,02*

# p>0,05,* p<0,05 *p<0,01, **p< 0,001, unnnighsh hulkdwn
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Juppuyhtt mknuowpdtptt ninklgynid Eht LEY-nd Untunwdh-
tuyhtt ufgpnunpwbudhnbpubph dwjuppuljubph wiquowpdtpny (uy.
1-3): Ghpuljnhynipjut dudwbwl LVU-h b HU-h ygupnibwlnipniip
wjugmud Ep 1,3 b 1,5 wbqud, unnighsh hwdbdwn, hudwwywnwu-
huwttwpwip, huly 5-2S-u skp thnthnpuygnid: Nipwgpuy k, np AMPH-h Ubs
swthwpwiwlh dhwiguq tkpupynudp qniquljgynid k£ 5-2S-h dwljup-
nuijh wény vnphwwnnudnid (Nucleus accumbens) b tijuqtgunid pwp-
dnnuljut wnhynipniip [4, 15]:

QLpulnhynipjut thnynid nhnynn junblunjwdhtubph tjwuqgne-
Up LEY-nud Jupnn b yguydwbwynpyt) AMPH-h wqplignipjudp. Jkp-
ohtiu juunkpunjuuhuttph jurpniguspudniuijghntim] whwng k£ b ju-
pnn b miqnuihnpbit twyuwuwnb] ghipuunhynipjutp ot gupk) juwnk-
hunjudhibnh uhtpbqp: Ujuytu, AMPH-h ubkpuniénidutiph wiupunhg
24 ¢ hkunn LEY-mud UVU-h b 5-2S-h wupnibwlmpniup tuqnid
wkjh pub 2 wiqud, FU-p' 1.6 wmbqud, uinnighsh hwdbdwwn: Lwih np
wjn dudwbtwlwhwnduénid AMPH-p gnipu k phipynud opquthquhg,
qupquinud E pujdduénipinit, npp unputinud £ hbnwddbwnwdhtiwght
7-ny opp: Zkwwppphp k, np dhwdwdwbwl wénud tu LU-h b 2U-h
dwjupnulutpp, b jupquynpynid k 5-2S-p, hwjwbwpwp h yunwu-
ot AMPH-h jhujuwnwup puguljunipjut: dput hbnbnid E wntbn-
utph Jupph b ufpnupuwbudhnbpubph dwuwppulutph jupguyn-
pnudp hbnwdbbwnwdhtiwghtt hwonpn opkpht:

260 5
240 -
220 +
200 +
180 +
160 +
140 +
120 -
100 +

Lnpumpp o MU/ g uughnwlymg

- = — AMPH

VPA

Ul.1. AMPH/VPA-h wqpbkgnipniup unpunpbiwhtih dwjupguyh 4pw Gu-h
dudwbwl:

Ujuntn b unnpl mipynn gbuyunlpubpnid wipyniuptbpp ubpuywugyt tu
npytu M £ SEM, n=18, MU - yuydwbwlwub vhwnp: Zwjuwuwnhnipjui (p)
suthwiitho pugniid by k p < 0.05 n1 quuwhwngt) uinnighsh hwdbdwwn:
#p>0,05,* p< 0,05 *p<0,01, ™ p<0,001
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Mipwgpuy] £ np 21-py opp, tpp wnltwnbbph Juppp jupgqu-
Unpynud k, LEU-nud wgnd b YU-h b 5-28-h dwlupnuljubpp 1,7, huly
LU-n 1,3 wiqud, U nu Jupny b bguunt] gipulnhynipput qup-
qugdwiip, husp yuwhwionid k jpugnighy hbnwgnunipniuutp, npnup
twl jhwunwnkl, np AMPH-dwlwé]wé dnwdnnipjut dnnbp ju-
nnn k dwnwyl) npuytu Glu-h Unpby:

440 e

400 - i

Tndudpit MU/ dg uugpunwlynig
b
o &
o o
/
3 1%
-~
”
~
s .

v ol K R K R
& © N A A P

- = = AMPH VPA

U.2. AMPH/VPA-h wqnkgnipiniup npndpudhith dwjupnulh
Jpw Glu-h dwdwbiuly
# p>0,05,* p<0,05 *p< 0,01, ™ p< 0,001, unnnighsh hudbduwn

330
300
270 -
240 -
210 -
180
150 -
120 -
90 -
60 -
30

Ukpnunpt MU/ dg uyghuinwlyneg

VPA

~ = = AMPH

U.3. AMPH/VPA-h wqntgmpiniup ukpninnuhuth dwjupnulh ypu Glu-h
dudwbuly
#p>0,05,* p<0,05 *p< 0,01, ™ p< 0,001, unnnighsh hudbduwn
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VPA-ny dhpwdwinn pnidnidp Jupquynpnid Ep YEungwbhubph
Juppp, hiyyhu twb LE&Y-mud ubjpnunpubudhnbpubph dwjwupnuy-
utpp: Zwjnuh E, np VPA-p gmgupbpnid b hwjunbypbuwbinwght
wqnbgnipml jupwbkng tkpnnpubudhnbpibph uhipbqp b ppuig
opuhnqugnidp guskiny, hulj VPA-h hwjudwnwunjught Edtljnutpp dhe-
unppuynpynid Eu hhunnunbwgbnhjwqutph tpuypbuhuyh wpgbjw-
nudny b @UUE-h uEjpninputiudhuhwh fupwtnudng [8]:

Utp dnpbnud VPA-u wqnmud Ep twlb ‘L&Y-nud nhwnynn wpgh-
twgh wlwnhynipjumt Eupwppouyhtt mbnwowpdtph Jpu (uly. 4, 5):
Zkunwgnuyl] E wpghtwgh wlwuhympmiip  peowyyjuquuynid b
dhwnnpnunphnidubipnud, npuntin gnpénud B $Epdkunp Lplnt hgndlkpp,
npnbp monnpymid kb ymputhnuubwynppub wwppkp nghiikp”
poguyuquuymu wnhudhtibph uhtiptqu opthinht nkjwppnpuhjugh
Uhongny, hull dhwninpnunphnidubpnid  wpnihth juwd gnuunnudwwnh
(gpgnhs wdhtiwppent) uhtiptqt opthnhtt wdhttwwnpwudtpugh dhon-
g [7]:

33
30
27
24
2
18
15
12

9

Wljuing L-optthn]i/ilg uughnwljnig/d

6
3
0

S’S‘l’ on NQQ QQ QQ ’VOQ

- —>= - AMPH

‘Ul.4. AMPH/VPA-h wqpbkgnipniut wpghttmgh wjnhynipjui Jpw
twiwdwlunught Yenth peowuyjuquuynid wddtunwdhunyg (AMPH)
dwljusuwd wnutnh B dnpljnud
# p> 0,05, ¥ p<0,05, ** p<0,01, *** p < 0,001, unnighsh hwdkdwwn

VPA

Unnno 2 wduwlwb wpnt wnubntbph LEY-mU ppowyyjuquuhty
. Jhunnpnugphnidwjhtt wpghttmugh wjnhynipniuitpp hwdwpuw hw-
Juuwp bk Ghpulunhynipjut thnynmd wpghtiwgh wliwnhynipniu
wénd b poouuyjuquuynid 5,5, hul] dhunpnigphndbpmd® 1,4 wi-
qud, U fuwpinynid £ wpghtiwugh Eupupoowhtt wjnhynipjut hwjw-
uwpulppnipinitp: - Upghimqh  giphplunn - wupmpemup  peow-
wuquuynid jupnn E hwiuglgut) ynihwdhuubph uhtiptiqh pupwtdw:
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13,5
12 - =

10,5 x s /
9 | ;

7,5
6

4,5
3

1,5

uljung L-oplthnli/ig uughunwlyneg/d

VPA

-~ === AMPH

U.5. AMPH/VPA-h wmqnkgnipiniith wpghimgh wjnhynipjut Jpw
twhiudujunuyhtt Yinth Jhinnpnunphnuduipnmud wddbunnwdhing (AMPH)
dujusus wnuknh G Unphjnd
# p>0,05," p<0,05, “p<0,01, ™ p<0,001, unnnighsh hwdbdurn

‘Loklp, np wnjhwdhutbtph dwjupguyjutph wdp ghuynud E Gu-nd b
ohqndptthuyny hhywtnubph wpjub yuquuwnd b post mortem qjjunt-
ntnnud [25]: Uydkjht, ynihwdhtuttph wép dbnuddtinwdht ogunugnn-
énn pupwunjutph dnwn jupwind £ ypnihbtpughwt, wyw dhlpn- b
wuwnpngihnqp [27]:

Zbnwddtinwdhtiwghtt gpowtth 14-pp optt wpghtiwgh wijnpyne-
pintup poowyjjuquuymd sh thnithnpuynud, hul] dhinnpnunphnidubpnid
uwjugqnud £, husp jupnn b bywunb] wynjhwdhutbph uhtpbqht: 2E-
wnwppphp k np htnwddbnwdhtiwghtt 21-py optt wpghttmgh wljnh-
Ynipjniip Ypluwlh wénid E uwnnighshg pwpdp bplynt pepwpwunu-
npudwubpnid: Uhwdudwtwl] wdnd tu b thpnunputudhnbputph
dwljupnuljubpp JYuykim] hwenpn ympuhnjuwbwlnippub nknu-
owipdbph dwuht: Loklp, np LEY-nud wpghtimgh wjnhynipjut wdh
wnubwnubph Jupquynpjws Jupph dwdwbwl nhnynd £ twb G-
hhjwinubkph wyuquunud htnbpdhuhwjh hoynd, vwluyl, b wwp-
pEipmipinit wnubwnbubph, wjt wewyl] wdnd £ phjddudnipjut dw-
dwtwly b sh thnthnjuynid dnnwmdninipjut thnynud [26]:

VPA-u ghpwlunpynipjmt thnynid qquih tjuqtgunid E wpgh-
twgh upwiwsd winhynipmiiup peowyjuquuynid b phplwlh jupw-
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tnid dhinnpninphnidibpmd’ Jbpuljugityny hwdwuwpulppnipni-
up: VPA-h Jupquynphs wqpbgnipinitit wpghttmgh ypuw hwjubwpwnp
ubpgqpuyquws £ VPA-h hwljudnwdnjujhtt dkjuwtthquubpnud: VPA-,
upkny wpghtiwgh wwnhynipiniup, tjuqtkgunid £ wpghuhth wwpni-
twlnipmip U nypwiny wkwnpwhhgpnphnwynbkphh (BH4) Uwiljup-
nuljp, npp tEponupubudhnbputp vhipbqnn phpnghtt b wphyundwb
hhnpnpuhjuqubph hhdtwlwt Yndwlunnpu kt [12]: Fugh wyny, VPA-,
fupkiny wpghtmugh hgndltph wlunhynipnitp, Jubjowpgbnud E
prYwsdth wljnhy dhwugnipniuubph wpwowgniup, npntp jupwinud ko
wpghtiwgh Epuypbuhwt b wwnhynipniup [6, 22]: tw hwdpulunud E
wyt njujutph hkwn, np VPA-u &ugnid E wpghtimugh Epuwpbuhwi
wnbbwnh qlunintnh pwdhuubpnid AMPH-dwljwéyws dwuhwjh dnnb-
1nud, hisybu twl IL-4/mipghtiwg/wnwgpp Uhkinhnuyhtt untypbunpu-
jhu pohoutipnid [28, 29]: Ujuwhuny, VPA-u hp wqpbgnipjut dbpuw-
Uhquubpnid Jwpnn b ubpgpudb] wpghiugqp wqpbiny akpnunpui-
dhwnbkputph uhtiptqh b wnhynipjul, husyku btwb opuhnuwnhy upnpk-
uh ypuw [21]:

Cuydduwonipjutn dudwbwl] VPA-u unybwybu wpgbjulynid E
wpghtiwgh wlnhynipmiip peouwuuquuymd’ 2, Uhnnpninphnidib-
poud’ 4 wiqud, unnighsh hwdbdun: Loklip, np wpghtimgh wpghjw-
Unuip Yuwpnn E hwbqkgul] hhybpwunubdhuyh b hhwybpudntbdhy
tughbwnyuwnhuyh, npp phnynd £ VPA-ny pnidqus wughbuwnubph
Unu [16]: Unwybkjmgnyt puddusnipjut dudwuwly VPA-h wpgbjulhy
wqpbkgnipnitp dbnUutnd E, vwluyt hbnwddbbunwdhtiwghtt 14-pn b
21-py opp VPA-u ppubnpnid b hwljunwl] wqpbgnipmnil, upwtnd
wpghttwgh wliwnhympmiup peowyjuquuynid b dhwnnpnunphnud-
ubpnud, npp wwhywind t wpghtimugh Eupwpeowhtt wljnhynipjut
hwjwuwpwljpnnipniup 14-21 opkpht, b np wdkbwlwplnpt E, 21-py
opp Jwupupghimd E wpghtwgh b tEpnupwbudhnbpubph upw-
unudp:

Udthnthbnd Jupkjh E Eqpuljugub), np Bu-h whinmwpwiwljut
Ukjwuhquubpnid dwubwlgnid Bu gilunintinh peowyyuquughtt bt Uh-
unpnunphnidwihtt wpghttwqubpp, npnig winhympmnibtubph wmbnu-
owndbipp LEY-nud qniquljgynid ku whjpnunpwbudhntpubph dwlwp-
nuiubph thnhnjunipniuubpny, npnup jupquynpynud Eu VPA-h §nn-
Uhg ubpgpuuftiny Ytpghtiu hngbupquudnphy wqnbgnipjub dke:

Cipniinfué F28.06.21
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Aprusasa ¥ MOHOAMHUHOBBIE HEHPOTPAHCMUTTEPbI B MEXaHU3MaX
BO3/1eiICTBHSA BAJIbIIPOAaTa NPU aMpeTaMHH-HHAYIHPOBAHHOM
ounonsipuoM paccrpoiictse. 1. IlpedponTanbHas kopa

M.P. Oranecsn, H.X. Amuynxsan, H.O. Moscecsin, I'.A. I'eBopksan

Ha skcniepuMenTanbHoi Moaenu (Kpbica) aM(eTaMUH-UHAYTUPOBAHHOTO
OWITOJIAPHOTO PACCTPOMCTBA BBISBJICHBI CIBUTH  IUTOIUIA3MATHYECKOH U
MHTOXOHIPHATHLHOW aprHHA3HOW aKTHBHOCTH B TpedpPOHTAIHLHOM KOpe, acco-
[UUPOBAHHBIE C TOBEJIEHYECKHMMU H3MEHEHHSIMH, KOTOpPBIE COIPOBOXIAJINCH
M3MEHEHUSIMHU YPOBHS MOHOAMHHOBBIX HEMPOTPAHCMUTTEPOB.

PeBepcuBHOE JIedeHNEe BaJIbIIPOATOM HATPHSI OKa3bIBAIO MOIYJIHpYIOIIee
BIUSTHHE HA UCCIIETYyEeMYI0 OMOXHUMHUYECKYIO KapTHHY W IMOBEICHYECKYIO XapaK-
TEPUCTUKY KpbIC. [lomydeHHBIE NaHHBIE CBUAETENBCTBYIOT 00 yYacTHH H30-
¢dopM apruHassl NpeppOHTAIEHONW KOpBI TOJIOBHOTO MO3ra B HaTtoreHese Ou-
HOJISIPHOTO pacCTPOUCTBA.

Arginase and Monoamine Neurotransmitters in the Mechanisms
of Valproate Effects in Amphetamine-induced Bipolar Disorder.
I. Prefrontal Cortex

M.R. Hovhannisyan, N.Kh. Alchujyan, N.H. Movsesyan,
G.A. Gevorgyan

In the experimental model (rat) of amphetamine induced bipolar disorder
the changes were observed in the cytoplasmic and mitochondrial arginase
activities in prefrontal cortex associated with changes in behavior and the level
of monoamine neurotransmitters. Reversal treatment with sodium valproate had
modulation effect on the biochemical pattern studied, as well as on the animals
behavior. The data obtained suggest the involvement of prefrontal cortex
arginase isoforms in the pathogenesis of bipolar disorder.
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2871 615.322, 616.36-004, 543.545.2

Chénijuyhtt uyhnwymgutph HEjupudnptnhy
gmguitholibph qiuhunnnudp npugbu $rudhi/upyhiwpht
pnruwjutt fpwntnipnh poidwjut EpEinpynipjut
quuthundw gnigumth tinpuhly ghnngh wuydwbiitpnid

L.U. Uppuljjui, Z.U. Zupnipmniiyui, U.U. Foynjub,
U.G. Mnnnujui, 2.9, Suuwupjub

22 QUU opqulnulpull b pknwgnpSulul phupugh
ghnwwnbulninghwlub [Enpni,
0014, Epluul, Ugquinnipjul ung., 26

FPuwluyp punkp. shdnitjuyhtt uyhwnwlnmgubp, yyudht/upjhdwpht, wy-
poidhl, winpuhly ghnng, dwquunpught Ejunpudn-
phq

‘Lkpwdnipniu

Swppbp wwwndwnwpwinipniiubpny pupnh hhywunnipmnibut-
np hwdw hwinhwynn whitnmwpwtwlwb ypnghubtp b, htsp unhuynud
E Yihthghunttpht hpdwinnipjutt wjupnnpnydwtt hwdwp hpunt
dudwiwlulhg pdoljw-Yhtvwpubwlub quiuqub dkpnnutp plr-
qnitny huswbu hiuqhy, wyigbu b ny hudughy dbpngibp: Ugy nb-
uwlnithg jyupnh ghnngh whnnpnodw b jubtjpwnbudwt hwdwp
Uowljyt Eu dh pwtth ny huuqhy dbkpnnutp, npnup tkpunnid u dh
gupp ph&niljwihl dwplbpubp [4]:

Qpulwb nyjwjubph JEpndnipmnitp gnyg E wnwhu, np phdni-
Juyhtt uyghnwlnigubph npululub b putwwulwui npnontdp’ npuku
ns hujwuqhy tnubwl, juplnp tywbwlnipnit nith mwpptp hhywi-
nnipnibubph b whnwpwiwljuwt wypngbuubph npnodwl, wpawnnpny-
dwt b Untuhpnphugh hwdwn [1, 11]:

Zuwjnuh k twly, np oh&ntjuyhtt uyhwnwlmgutph b gputg LEywn-
pudnpinhl gnigwuhoutiph quuwhwwnnudp hwunwwnydwsé jwpnpuwnnp
Utpnn £ dh owpp hhjwunnipnitubph wpwnnpnodwt hwdwp, nph
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wpunuwhwjnynd E husybu wjpnidhh Yntghinpughwubph, wjuybu
wpnilht/gnpniht hwpwpkpulgnipjui (U2) gniguhony:

dbpbnud tpdwstbtpp hhdtwynpynud B tpwting, np ohdnijuyht
(quuquuyht) vyhunwlnigubpp dwubwlgnmd Gu opquuhquh opquiti-
huwdwlwupgtph utnigdwt, wykih thnpp hntubph b Unjkynyutph nk-
nuihnjudwl, oulnnhl dupdwtt wwhywudwl, ppyuwhhdtuhtt pnidk-
puyht hwjwuwpwlonnipjul, htdnunwgh b hdnttwghtt uyhwnwynig-
utph wwonywiunnuljwb ykluwtthquutpht [5]:

Puquuphy qupqugus Epypubpnid dwquinpwiht Ejunpudn-
nkqh dhgongny niunidtwuhpnipjut dkpnnp hwunwwngws £ b wpnyne-
twybw, npp juyunptt Yhpunynud L npytu ujphthiquyhtt Epuwbwy
uy hnnwlniguyhtt hnppwbwlnipjut fpwbqupnidubph htn juuyws
puquuphy hhyuwunnipjniuttph Yihthjujut wnnpnpdwt hwdwp
[6, 10]:

Uppnidhtp npwbu  ohdmlupht uyhwnwlyng, hwdwpymd
wjuquuyhtt Yppnpjufwub, npp uhtpkqyoud £ gupgh Yondhg, b tpw
Ynugktimpughwjh twgnidp jupnn £ hwiugkgil] hwdwp hwinhuwng
wbypnunbkhubdhwjh: Fugh npuuhg, hhynwpnudhubdhwh wnwowg-
dutt yuwndwn Jupnn kit hwighuwtw) jjupnh npny hhywunnipenii-
Ukp, huswhuhp &t ppnuhl htwwwnhwnp, ghengp b wyb, npunby hb-
wuwunnghntbpnd tjuunynid Bt wjpnudhitbph wprnwunpnyujutne-
pjul tjuquub Eplnyputn (8] :

Mwpqyt k np gupnh ghenq hhjwinmpyubp pinpng b htwyw-
unnghnttpnid wpnidhth Ynugktinnpughuwyh tuqnid, npp juuquws k
ny dhuytt wypnudhth uhtptqh wwuquwb, wjb tpw Juenigdusph b
dniuljghntiw] wpwbdtwhwwnntl thnthnjumpnitubph htwn, husuyhuhp
ki wnunwnpuwuphyghnt thnthnpunipjniutpp b opuhnunhy Juwunt-
un 7, 9]:

Mbwnp L bEqpuiwgubk, np pupnp opquuhquh  hndbknuwnwgh
wwywhnydwl wdkbwlwuplunp opquiiitphg bty k, ntunh pyupnh hh-
Juinmpnitiph @ hwnljuwybu ghpngh juwitjiwnbudwi nt whinn-
pnodwl, hywbu twb tunp Jhwgnipnitubph pnidwlwt EpEjnhyne-
pjul niunidtwuhpnipjutt b hwynbtwpbpdwt hwdwp Juplnp E oh-
&nijuyhtt uyhwnwlnigubph fEyupudnpnhly gnigmhoutph quwhw-
nnudp LEjunpudnplqh Enuuwyny:

Ukpjuyugyus wohimnwiph tyuwunwli L qguwhwnt] pniuw-
Jub swgnud nitikgnn $pudhi/uhjhdwnphtt jpuntnipph pnidwljut wq-
nkgnipiniip yupnh nnpuhly ghrngh qupquguwi wwjdwiibpnid oh-
&nitjuyhtt uyhwnwlnigubph EEjupudnpinhl gniguhsutph quw-
hwwndwdp:
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Unipp b Ukpnnubkpp

Zhnmwgnunmipjut opjkljnn ki hwunhuwghk) 200-220q pwony jupn-
puwnnp uyhwnwy ny gdwjht wntbwnubpp: Ykunwuhubph hkn Jupybw-
Alutpp hwdwwywwnwupwub] Bt GYpwjunphpph Ynnuhg hwmunungus
Directive 2001/20/EC wyjwhwbgubkphi:

ZEunnugnunnippul dnpljun/npoidp

Onpdwpupuljut  Yhingwbhubpp pwdwinfky i Lphp  fudph
mipuwpwisnipnid 6 Yhunwbh. funidp 7 — htnwljnn junudp  (wnnng
Ykunwbhubp), funidp I — vinnighy umdp (poibwynpmy CCleny 2
owpwp nbnnnipjudp), funidp III = CCleny 2 sowpwp pnibwynphinig
htwnn pnidnd $judpl-upypuphing (1:2), (4 owpwpe mbnnnipjudp):

Ljupnh vinpuhl ghongh dnpljun/npaudp

Ljupnh ghnngh dnphjubpt hungnilgyl; Gu CCls-h 30%-wtng
|nwdnyph ubpnpnuyughtt bkpupynudubpnyg: Ujun wipdl)] 2 dj/lg
nnquswthny 2 pwpwp nhnpnipudp, swpupwlub 2 wiqud hwgw-
huwjutinipyudp:

Byuha-upypwupht puunbnipph wunpuunnidp

drudhu-uhjhdwphth pupd jpwpbnipyp Wuupuwunyl) £ dhpw-
miqmud 1:2 hwpwpbkpulgnipjudp: Pniddwt pupwugpnid fEunwuhubpp
huwnunipnp whpopw) Lwtwwwnphny uwnwgk] tu 300 dg/lg nnqu-
suthny :

Chanijughl uyhimulnighkph hkuvmugnunnieini b

Lunupuwwyuwwnpuuinmd: Ykunwuhttphg wpniip hwdupyl; L
upunh wniulghugh dhengny dkjwbquuju ogunnugnpduwt tbkpwuplhsh
oqimipjulp wnwig Ynugmpubnh oqguugnpsiwi: Th&niljh wheun-
dwt hwdwp pnnuygl) £ —4°C obpdwunhdwunid dh putth dwd: Ujunt-
htunl ghtvuiphdnigyty £ 5000uun/p wuydwtubpnid 10 pnuybk mbnnni-
pjudp: Upmyniupnid oh&niju wbowwnyl) E wpjutt dbwynp wnwppbiphg
[2]:

Cunhwinp uwyhwnwlmgitph pwbwlmpmnii: Thdnijh tdniy-
ubpnud puphwinip vyhwnwlnigubph pwtwluwlwbt hbnwgnunnipmniu-
utph hwdwp oquuugnpédyty E uykjunpubnunndtnphly wwhgh dkpnnp
UV-VIS spectrophotometer LB-30 SSPS uwppunnpuwt dhgngny: ‘Linip-
utpp hbnwgnungt] Bu 260 td b 280 ud whpubph Epjupnipjub mul,
hull punhwinip uyhwnwlnigubph pwtwlubkpp hwoduplyl; i hb-
nljw) pubudling
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uyhnnwlnigh pwbwl (dg/up) = (1,55 x A280) — (0,76 x A260) x
unupugdwt gnpdwljhg,

npunbkny 1,55 b 0,76 —280 L 260 ud whph btpYwpnipjnibubph
hudwywnwuput hwunwnnidubp:

Uwquinpuyhtt fEjupudnptgh gnpshpuynpnud: Uwqunpught
EiEunpudnplqu hpuwiwgyt) t Hewlett-Packard HP3D Agilent 1600A
uwppuynpduwtt Uhongny: Oquuugnpédyby £ 48,5ud punhwunip kplupne-
pjudp b 40ud Edtlwnhy tphupnipjudp, 50 U jujunipjudp wupqu-
any| jwpgujhtt dwqutnp:

Cupwgph hwonpnuljuinipmt: Npwbu pwdwinn Lklwnpnhn
oquuuugnndyby k300U Fnpuwn nijuhhnppuwn pnibbp (pH=9,5), nph pH—
Jupquynpyby £ 1V NaOH-h opuyhti nusnyypny: Fudwunidt hpwljw-
twgyl) k pupdp jupdut wuydwbubpnid: 8nipupwiynip pudwtinidhg
wnwy dwquinpp Jugyk £ 3p 0,1 'U NaOH-h nidnypny, 3n nhhn-
uhqugqwsd opny b 5p pwdwnn EEjwnpnihnny: Lkpupynidt hpulw-
twgyt) Lt hhppnphtwdhl Epubwlny: pndwnngpiut hEnwgnuni-
pjntuubpntt hpuwjwiuwgyl) kb ginbklunnph npnodwit 190-600 d wihph
Epjupnipjut nhpnypnud: Npybu vnwbnupun oguwgnpéyt) E kqub
oh&nijuyhtt wypnudhth (BSA) 1dg/d] opuwyhtt (nisnypp: Upjut o2h&nilh
udnioubpp 1nwdyt Eu nhnthqugdwé opnid 1:39 hwpwpbkpnipjudp [2]:
Pnnp tdnpubpp ukpuplnidhg wowe bhinpyt) Eu ukpuplhsh hwdwp
twpuwntudws 0,45Ud Ukjuuqudju oqunugnpsdwt $hjinptpny:

UQZ (wpnidht/gnpnihtt hwpwpbkpulgnipjutl) npnpdwt huy-
Juplu ppujubtugdl] t pun hwdwywnwupwi LEjnpudnplqpu-
dwubph whykph duykpbutbph pyupwiuljut wpdtputnh:

Upyniupubpp b putwnpynudp

Chénijujhtt uyhwnwlnigutph b npuug LEjunpudnpbnply gni-
guthoubph quwhwwnnidp dwppluig b Yhunwuhutph dnwn dh owpp
hhywunnipnitubph whinnpnodwt hwdwp hwjnuh, dowljwusd jupn-
pwwnnp dkpny E npp thnjowphtimd £ wipnudhuh pwtwlmipjut Yiu-
uwphvhwlwt hbknwgnunipjnittbph  wpnudhi/qnpnyhtt hwpwpk-
puygnipjwit hwpyuwnplndy [11, 12]:

dbkpohtiu Jwplnp phndwplhkp £ pgupnh hhguwbnmpnitubph
wponnpnouywt hwdwp: Nrunh dbp Ynnuhg dowlyt) b oyynhdwjmgyty
b dudwbwlulhg duquinpughll EEjnpudnptiqgh dkpnnp npuybtu
wykh wpwg b &ogphwn dbpnn, wnubnh ohdntjuihtt uyhwnwlnigubph
pudutidwt hwdwp, npp Yhpundt) £ U2 (wjpnidht/gnpnijhtt hwpw-
pEpnipjuiy) gniguihotubiph quwhwwndwt tyyuwwnwyny:
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Utp Ynnuhg twpjhtinid hpuwjwbwgus dbpnnh qupgugdw b
oynhdwjugdwt htnnwgnunnipniutpp gnyg ko gk, np wypnudhth
unwbnupup, htyybu twb wpbbnh ohdntjuihtt vyhwnwlnigutph pw-
dwinudtt wpwyl] wpymbuwybn b EEjupnhnh 30ddn)/; Ynughuwn-
pwughwjh b hhnpnphttwdhly 45 Upwip tbpupldubh gquydwubpnud [1]:

Ukpjuwjyugwsé wojuwnwuph hbwnwgnuynn judpkph wnubwnubph
(htlnuljun, unnnighs b pnidwljub) wput ohdnitjuyhtt uyhwnwlnigutnh
EEjupubnpigpudwubpp tbpuyugdus tu uly. 2, 3 b 4-nwd, nph wh-
Ytpph dwlbpbuubph pwbwlwlwb gniguthpubpny npnoyky b wypnt-
Uht/qnpnijhtt hwpwpbkpulgnipjui gnpdwlhgp:

zEwnwgnuinipjut wpyniuputphg wupqytg, np htnnwljn (wpnng)
Jtunuuhutph dUnwn thnpdh wnwehtt b Jkpohtt opkphti punhwunip
uyhwnwlnigukph pwbwlh b UQZ-h gmgwuhoubkph tluwnbih thnthn-
hunipiniiitp skt gpuigyty:

bus Jtpwpbpnud E ghpngny hhdwun uwnnighy judph Yhunwih-
utipht, npnup tplnt swpwpe pnibwynpyl] b punwpinp wshwsuny,
uy hnnwlnigubph punhwinip pwtwjulwt gniguthpubpp pupdpugky
kU, hulj UQZ dwljupnulp, puinhwjunwlp, tjunbtihnpbt tduqby b

Pnidwljul fdph YEunwthubtph dnwn $rudhi/uhihdwnphth wqnk-
gnipjull wuydwbtbpnid uvyhwnwlnigubph pinhwinip pwbwlwlwh
gniguithoutph pupdpugdwip qniquhbn pupdpugl) k twb U2 gni-
guthop, h mwuppbpnipinit uinnighs fudph, htsp Jjuynid L opquathqunid
poppnpwjhtt whinmwpwbwluwb ypngkuttph tququuit dwupb (. 1, 5):

80 69,725 69,1 68,525 7245 70,2 73.2
70
60
50
40
30
20
10

Cun. uwyhwwynig
a/L

B S—

> > > > >
3 3 3 3 3
= i i —_ e
3 3 3 3 3
2, =t = =l =t
g 5 5 5 5
g = > =] =
hUutnwywn Uwnnighy $1/Uht

VY. 1. dnpdwpupuljui fudpbph wnttnubphg yEpgus wpjut shdntynid
wupnibwlynn punhwinip vyhnwlnigubph puwbwlynipniis:
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g
r—— Albumin
80
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a0
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[] = '\F
o 2 4 L] a 0 12 14 L

UY. 2 funidp I (hinwljun) YEunwuthubph oshdntjuyhtt uyhwnwynigubph
pudwuiinudp dwquinpuyht bEjnpudnplqh Enuuwyny.
I - ujqpiwjuty, F — Jbpotiwljuie:

e
100

0 Albumin
]

@ F—!
o0
1

— |

o s |

2 4 L] 8 10 12 14 m

Ul. 3. unidp III (ghnnuinply) 2hdntjuyght uyhinwlnigutinh pudwimudp
dwquinpuyht fEjupudnptqny.
I - uljqgprwul, F — JEpoumfjuic:

b
00
; .,
2 4 [] ] 0 ] " o

L. 4. funedp IIT
(pnidwljuty) YEunwuhubph oh&ntjuyht uyhnwlnighbinh pudwiinudp
dmquunpuwjht LEjunpudnptqh Enutwlny:
a —uljqpwjutt’ thnpdh 1-ht op, b - 2-pwpwipjw htnnnpuhljughwhg htinn,
¢ - ykpgluljmt’ 4 pwpwp $rudhi/uhihidwphiing pnidytynig htwn:
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3

; |
”
d 15
=
1
0.5

ulgpUwlwl  YGpglwlwbt
Pnudjwd

ulyqpuwywl  YGpglwlwl
Unnng

uygplwywl  Ytpglwlywl
3hdwun

Ul. 5. @npdwpupulud fodptiph wnubnibphg JEpgdws wpjut gh&niynid
wwpnibwlyynn U2 (wypnidhi/qunpni bl hwpupbpmpniip)  hwog wplgus
nun fEjupudnpliqpudwttph ywhiytph dwpbwbph:

Zuyunth L, np ohdntjuyhtt uyghwnwlnigutph ks dwup uhphg-
Ynud LU pupnh Ynnuhg, ntunh wpui 2hdntjuwyhtt uyhwnwlnightph
pwihwlwlut sknmudubph (pnibwynpdwt pupwugpnid) dwubiwlh Jb-
puuiuqunudp pnidnidhg htwnn Jiuynid £ ppudhvuhjhdwphtt pniuw-
jwb jpwnunipgh pniduljut Eptnhynipjut dwuht: Zknwgqu wykh
hunp b puquulnnuuith niumduwuhpnipnitubpp poy;p juwt Hw-
Uht/uhhdwphtt wnwownpl] npytiu unp hwdwlgyws (Yndphtimgyws)
pnruwjut hbyywwnnypnnklwnnp:

LChpminjurs F06.10.21
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Ouenka 3/1eKTpodopeTHUeCKUX UCCIeI0BAHNH CHIBOPOTOYHBIX
0eJIKOB, KaK MOKa3aTe/b TepaneBTu4eckoil 3ppexTuBHOCTH
pacTUTEIbHOM cMecH (PIAMMH/CHJIMMAPHH NIPH TOKCHYECKOM

HHMppo3e NeYeHH

JL.LM. Apmiaksig, A.A. ApytonsiH, C.A. ByJjosin, A.E. Ilorocsin,
I'.B.I'acnapsin

3ab0eBaHus IEYCHH PA3THYHOTO MPOUCXOXKICHUS SBIISIFOTCS PACIPOCT-
paHeHHBIMI/I IIaTOJOTHYCCKUMU HpOHeCC&MI/I, qTo BbIHy)KZ[aeT KIIMHUIIUCTOB
HCIIONIb30BaTh COBPEMEHHBIE MEINKO-OMOIIOTHUECKHE METOIBI KaK HWHBA3UB-
Hble, TAK U HEUHBA3UBHBIC [JIs NUATHOCTHKU 3a0oieBaHud. OOHUM U3 TaKUX
METOMIOB SIBISICTCS OIICHKHA OCNKOB CBIBOPOTKH KPOBH M WX 3JeKTpodope-
THYECKHE OCOOEHHOCTH.

H3BecTHO, uTO GOJIBIIas YaCTh OETKOB CBIBOPOTKH KPOBU CHHTE3UPYETCS
B [I€YECHH, TOATOMY YACTHYHOE BOCCTAHOBJICHHE KOJMYCCTBEHHBIX OTKIOHECHHI
OCJIKOB CHIBOPOTKH KpOBH (MPH HHTOKCHKAIMK ), B YACTHOCTH IOBBIIICHHUE
YPOBHSI COOTHOIIEHHUS ajibOyMHHA-TTIOOYJIMHA TOJA JACUCTBUEM (amMuHa/CH-
JMMapHHa, YKa3bIBAaeT Ha TEPANEBTHUYECKYI0 3()()EKTHBHOCTH TAHHON pacTH-
TENBHOM CcMecH. MOXHO 3aKJIFOYHTh, YTO JajibHekme 0osee yriayOaeHHbIe HC-
CIIC/IOBAHUS TIO3BOJIAT MPEIOKUTH (DIAMUH/CUIMMAPUH B KauyecTBE HOBOTO
KOMOWHMPOBAHHOTO PACTUTEILHOTO TEMaTOMPOTEKTOPA.

Evaluation of Serum Protein Electrophoretic Pattern as an Indicator
of Therapeutic Efficacy of Flamin/Silymarin Herbal Mixture
in Toxic Cirrhosis

L. M. Arshakyan, H. A. Harutyunyan, S.A. Buloyan, A. E. Poghosyan,
H. V. Gasparyan

Liver diseases of various origins are common pathological processes that
compel clinicians to use contemporary, both invasive and non-invasive, medical
and biological methods to diagnose the disease. One of these methods is the
assessment of serum proteins and their electrophoretic characteristics.

It is known that most of the serum proteins are synthesized in the liver,
therefore, the partial recovery of quantitative deviations of blood serum protein
(during intoxication), in particular, the increase in the AGR (albumin-globulin
ratio) level after treatment with Flamin/Silymarin mixture indicates the thera-
peutic efficacy of suggested herbal mixture. Further in-depth studies will allow
Flamin/Silymarin to be proposed as a new combined herbal hepatoprotective
drug.
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Swon upunudnuut ppuljghwynyd upinugghte
wipwjwpupnipjudp pnidunniibph dnwn dhoht
wpunuunuut $pulighwyny upinughte
wipwjwpupnipjub Jeputhnjuydbnt juujunpnohsubpp
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0014, Eplhwil, 0. Ulbwlh ih., 5
2 Gpluuih Uluppup ZEpugnt whywl yEknwlwh pdolulul
hwduyuwpul, upunwpwinipul wdphni
0025, Epliwli, Ynpynilih h., 2

Fuliugh puwnkp. upnnughtt wipwjwpupnipini, gudp wpunudndub
dpulighw, dhghtt wpnundndub  ppwlghw, Epun-
upnwgpnipnil, jutjunpnohsutp

Upunwhtt wipwjwpupmpmniup (UU) hwdpunphwinip wnnnow-
wwhwlwt hhdtwhiinhp E npp pimipwgpynid £ pwpdp hhwunw-
gnipjudp b dwhwgnipjudp: Lkpjuynid wppuwuphh phwlsnipjub onipg
64 upjpnuh Udnnn whnnpnyqws £ UU: Quwyws pdoljughwnnipyjut
qupqugdut wpwugq nkdykpht, gnpshpuyhtt b nnnpuypughtt pniddwt
qquih wnweplipught dwhwgnipmniup nhnhu swpnibwlnd £ i
pupdp Jtpohtt Ukl b hhiiq mwphubkph phpugpnid hwdwwywnwuuw-
twpwp Juqubng 22% b 42,3% [1, 3]: bulj guép wpnudndut dpuly-
ghwny upunwht wipwjwpupnipyudp (8UDUU) hhjwunubkph dnwn
wju 5 nmwpdu pupwugpnid Juqunid £ 50% [4]: SUDUU pnidwnniubph
pniddwt pupwgpnid, hhwplk, Jupny E twb ajundt] hhwinnipjut
Jipwithnpunid dhohtt wpunnudndui $puljghwyny upunnuwghtt wpudw-
pupnipjul (UUDUU), npp ptwuwbwpwp Jupnn b plpwbuw; wybkh
pupbiyuun’ whnwbhoubph gpubnpiwl, hhjuinugnipyui b Gph
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nbuwulniuhg: Uwljuyt hwpl E ok, np owquhdwy phnnpuypught
pnudnudp phplu thupdtp sh Epuwohuwynpnid wyp pupbiyguun JEpw-
thnjunidp, b tpw Juupunpnohstubpp thpunud nbu hwupdtp ntunid-
twuhpnipjut b hwybjjw mpdinpdwt withpwdbynnipnit niuki:

dbpghtt wwphubpht qquih wpwgptipug b gputigt] upwnp
dwutwynpuybtu dwpu thnpnph () Ysnnqujuinipjut dkjuwmtthijugh
Ukjwuhquubph niunidbwuhpnipyut b wupqupwiudwi dke, npp htw-
puynpnipjnit E pudbnnid unp swthnpnohsubph b tpwbg Yujunpnohy
wpdtpubph doqphwn hwyqupluw hwdwp:

Uju htnmwgnumipjut tyuwwnwlja E Flunupnwugpnipyut (EjunUQ)
Uhongny hpwlwbwgul] 2@-h $niuljghntiw] tnpwgnyb Jubjunpnohs-
utph phpwjuunwpdwi quuwhwwnnidp, npnup 8UDUU hhyuunubph
Unnn Jupnn Eu nitbkuw) htwpuwynp wqpbgnipmnit UUDUU-h JEpw-
thnjuytnt gnpéplipugniu:

‘Unipn b Ukpnnubpp

Zhnwgnunmpjutt Uky pungplyly ku 78 8USUU NYHA II-III
nuuwlupquudp pnidunmbbp (Uhohtt mwuphpp 65+8 wwphkljwb, 31
Jht), npnup unwghk] tu dhpwqquyhtt ninkgnygubphtt hwdwwywnwu-
ot oyynhdwy nhnnpuypuyhtt pnidnd: Uninighy funidp tkpunydby b
hwdwywwnwupiwmt nwuphph b ukinh 46 wtdhup, npnug Unnn wnljw sh
tnt) UL

Pninp htwnwgnuynnutph tjuundwdp hpujubtwgdt; £ 2D/3D
ElunUQ GE Vivivd 7 wmywpwwnny (GE Healthcare, Horten, Norway, SW
v.108), M4S 1 3V wyhsutipny: 3 upwwjhtt ghljkphg punjugusé pninp
wuwnlkpibpp wwhwwigk] & ExhoPac v.203 spuqpny  hhwnwqu
Spwgpuyhtt JbEpmismipjut hwdwp: Upnwdndub  dpuljghut (UD)
npnoyk] £ 3D Jhuwwdundwwn Spugpuynpdudp: Gpluyuwyh (67Y),
nwinhwy (M}) b opowtiwdl pidnpdwghwitpp (T}) npnoyky e «Spekle
Tracking» Ubkpnnny, hulj tpwtg punhwinip b ukqubtwnwp wpdbpubpp
htinuquynid hwsguplyky kb inygl Spugph dhongny] 20-h pughwinip
wunyunh wunhdwih (MU) wpdbiph hbn dhwuht: 2O-h dwlkpbuwght
nEdnplughwi (UY) npnoyly k3D wunlpuynpdwb dhengn] hhunw-
qu Spwuqpuyhtt ypnisnipjudp: Fnjnp hwyduplubpp juwnwpyl)
pun Udbkphyut Ejunupnwgpnipyut puybpmpjut mnkgnygutph [5]:
‘Uniju pnidwnniitph pntpju) pnjnp gniguthpubipp yEpuquwhwnygby
kbl mmwuph wtg:

Uppymiupubiph Jpdwjugpujutt Jtpnwdnipniup juunwpyt) k
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SPSS 16.0 dpwugpuyhti thupkpny: Quihnpnohsubiph wpdbputpp ukplu-
jagws ki npuytu m+SD, npnup Ybpnisyl) bt Unynigkunh b Uwb-
Mihwnth U-phunbtph dhongny: Unpkjjughnt Jipnidnipjniup Mhpunth
gnpdwljgh npnodwdp Juwnwpyb] E gdwyhtt hwpwpbpmipniuubph qw-
hundwt twwwnwlny: Ubjwh Ywbpunpnohsubph hwjynbwpbpdwb
tywunwlny juwnwplt) L phtwp nkgpbuhntt wbwhqg: P<0,05 wpdtp-
ubkpt punnid bty Bu Jhdwljugpnpbl hwduwuwnhe:

Upmyniupubpp b pttwpynidp

Zbnmwgqnuumpjut dke pungpliwsd pnidwnniibph 68%-h dnwn
8UDUU-h wnwowugdmt wwwmdwnp hobuhl Jupphndhnwywphwt k
(PaUM), dumgws 23%-u niukgl] Eu nhjunwghnt jupnhndhnyuwphw
(?9UM), hull 9%-h Unnn wnlu k btk sjupquynpyus quplbpulught
ghipdpnud (2Q): 8UDUU pnidunniubph Yhuhjulwb punipughpp
ubpjuyugdws E wnniuwly 1-nud:

Upgyniawly 1
SUDUU pnidwnniibph [phaphulul pantpughpn
8UDUU-h yundwnubpp buuUm TaUn 227 (9) P
(n, %) 53 (68) 18 (23)
Qnijnqu wpjut dke 5,23+2,54 5,14+2,83 4,92+2,11 NS
(uny/)
Cunhwinip junjkuntpht 4,94+1,27 5,21+1,68 4,68+1,29 NS
(Uuny/y)
U2a (1g/u?) 24,13+3,63 23,9+2,97 24,8+2,64 NS
U2& (Ud u.u.) 122+12 124+11 148+21* <0,05
19K (Ud u.u.) 74+11 72+14 86+13 <0,05

UQQ — dupduh quugyubsh gnpduljhg, URK — uhuninihl qupytpuljuyhte
&upnid, MK — nhwuwnnhl quplkpuljughtt duonud

8USUU pnidwnniubph Unwn, unnighy judph hwdbdwwnnipyjudp,
qpuibigyl] ki B (-14,2:2,1 L -20,1+3,2%, hwdwywnwupwiwpup
p<0,001), (7 (23,4+8,3% UL 51,3+10,2%, hUlL[UllJ.lu,lmu,lulumiJU.lpml’l‘
p<0,001), TY (-13,545,1% L -24,8+3,2%, huldmulmmululuulhulpulp‘
p<0,001), U (-16,2+3,1% UL -24,8+5,2%, hml[ululmmmulumhmpmp‘
p<0,001), MU (0,6+0,1%ud h 1,98+0,3%ud, hwlwyunwupumbwpwp
p<0,001) hdwljugpnpttt hwjuwuwnh wybkjh gudp wpdbtputp:

Uty wwph wbg Ykpwquwhwwnws EunUQ gniguwuhoubph
wpnniupny wpdwbwgnyly k28 SUDUU pnrdwunnih upinudjuith §s4n-
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nuiwut dniuljghwih jujugnid, npntp thnpwngpyt] kot UUSUU nuu.
hudbdwwnwulut punipwughpp tbpuyugdws b wnpmniuwly 2-nud:

Ugyniawly 2
SUSUU b UUDUU pnidwnnibbph Funupunugpulul suihnpnopsibph
hudbdwnwlwh phnipughpn

Quithnpnohsiikp SUDUL. UUSUL P

B (%) -13,2+1,2 -15,1+1,8 <0,05
07 (%) 22,1+7,8 28,6+8,4 <0,05
T (%) -12,13,1 -18,2+3,4 <0,02
U1 (%) -14,2+3,1 -18,4+4,3 <0,001
NU, (°/ud) 0,6+0,2 0,9+0,4 <0,02

Uyuwqu UUDUU pnidwunniubph uljqpuujutt nhdnpdwughwutph
wpdtpubpp hwdbkdwwnygt) Eu USUU pnidwunniutinh nhdnplwughwutph
wipdbpubph htwn: Uju wmtidhup, npntig Unin hbnwquynud 8UDUU-1 k-
puthnpudt; B UUDUU-h (28 pnidwnni, 35,9%), hhwnwgnuinipjul
uljgpnd mukht Jhdwjugpnptt hwjuwuwnh wdbh pupdp BF (-12,9+
1,1% h -13,4+1,2%, hmdmululmulufuulhulptup‘ p<0,05), T (-12,1+3,1% L
-14,2+3,5%, hmdululmmmu]uuﬂlulpulp‘ p<0,05), U (-12,3,4+3,3% U -
14,9+4,7%, hwdwywnwupwiwpup p<0,01) b MU (0,5:0,1%ud
0,8+0,3°/udl, hulwyyunuuuwbwpwp p<0,02) wpdhpikp’ 8USUUL pnr-
duwnniitiph hwdbdwn, pugupmipjudp )} gniguthoh (23,2+7,4% L -
22,3+6,1%, huldululunnululuulhulpulp‘ p>0,05):

Nhgptuhnt YEpnidnipyniip gnyg wdkg, np U b NU-u
8USUU-h UUSUU-h Ybpuwhnjudwh whljwj Jwjunpnohsitpl ki
(unyniuwl 3):

Upjniawl 3
Swippkp sunhnpnopsibph SUSUU-p UUDUU-p JEpunhnpnl/ui
quilijunpnops Gpwlulnipiniin

Quuthnpnohsubp OR 95% CI P

B (%) 0,98 0,74-1,06 0,054

N} (%) 1,02 0,81-1,15 0,061

G} (%) 1,09 0,68-1,17 0,052

U (%) 1,34 1,14-1,45 0,002

MU (°/ud) 1,24 1,09-1,61 0,005
qhEpnidnipeni

Uju hbnwgnunipjut byuunwli kp ntunidtwuhpl) 8USUU-Q
plwlwb pipwugpp b tpu UUSUU-h Jhputhnjudut hwdwbuljuim -
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pintup, hsyhu twb hwynbtwpbpl] wn Jepuhnpudwt jubjunpnohs-
utpt oyyinhuw) nhnnpuypuwyhtt pnidnid winwugnn hhywunukph dnw:

UUDUU-1 b 8UDUU-u wykih ubkpn i thnpljuydus wju-
nwdhqhnnghwljui nkuwblynithg h nuppbpnipmnit wwhwyw]ws
wpunuunuui dpulghuyny UU-h &L UUDUU-h [6]: Lutth np Ud-u niuh
Juijunpnohy tpwbwlnipnit UU-h dudwbwly, 8UDUU-h (UD<40%)
JEpwthnpunidp UUDUU-h (UD 41-49%) wljuhwjnnpkt yhwp E jujug-
tuh wyn hhywbnubph Yihuhjuwt Gpp: Uwluwyt hwpl k wl), np UU-h
dudwtul] Ud>45%-h wwpuqund Ynpguimd £ hp owpnitwljulub
Jwijunpnohy  towbwlmipniup: 8UDUU  hhjwlunubph wbgnudp
UUSUU-h whwp E dhow |hh dbp Juplnp byunwlibphg dkyp
tyuwunwljunpbinyg 2@ Ud-u wntjuqu dhtish 45%-h hwugubip [6]: Ukp
htnwgnunipjut Uk UUDUU-h JEputhnjujwué pninp pnidwunnitbpt
niukht Ud<45% (43,4+1,5%) mpdtp:

V. Bhambhani b hwdwhbtnhtiwljutph Ynnuhg hpujuwbwgus hk-
nwqnunmipniip pugwhwjnt] b UUSUU-h Gihthjujut jubjnpn-
ohspp wpwlwl ubnp, uhunnghl qupybpuluhtt £apnudp, swpw-
puyht ghwpbnh b twphund mwpws upnwduih hpudwuplnh wn-
Juynipiniup [2]: Uwluyt, h wwppbipmpmt dbp hbnwgnunipiul,
upwip skt niunmdttwuhpt) UUDUU-h JEpuwthnjudwt EjunUQ jubijun-
pnohstikpp: Cunn wyy hEnwgnunmpjut’ dwhwugnipmiip guijugus
wuwndwnhg UUDUU-h dudwbwl tpwtwlwhnpku skp wwwuppbpynud
8UDUU-h dwhwgnipjniihg b wykh pupdp tp MUDSUU hhywbunubph
dwhwgmpinihg [2]: ZEknhtwlubpp skhtt quwhwwnt] uhpwn-winpuwght
dwhwgnipiniup UU tpkp juunbgnphwubph dwdwbwly, tputg wngjug-
ubpp pny Eb mwhu bqpuljugut), np Ud-t dhwl Juplnp jubjun-
nnohsp sk, Jut niphy, nhinliu jhwpdtpnpku shtnnwgnundws b shwjnbw-
pipdwsé wqnnn gnpénuutp: Ukp hbnwgnunipjut dudljniutpp b hk-
nwqnuynnubph pwbwlp bu pudupup skhtt dwhwgnipjut yuwnlbpp
guwhwwnbint hwdwp: Ujuniwdbuwgyuhy, dbp hbnwgnuumpjut wp-
nyniipubpny 20-h U-u b MU-u wiulwh Jubfunpnohsubp tu Ud-h
htnnwqu huwpwynp pwpdpugdutt hwdwp: Cuwn Gplhnypht, 2-h
ySynquljuinipjut dkjpwhjut wpnwhwjnnng wju tplnt jubfunpn-
ohsttpp tywunmd ki 8USUU hhJubnubph 20-h junnngh hkwnwqu
Swwwyht thnthnjunipjutin:

Bqpuljugnpyniuubkp
e Utkp hbunwgnuulut ptwnpwipnid 8UDUU-h qupquiunt
hhdtwjwt ywwwndwnp knky kEupnh hobdhl hhywunnipniop:
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e Swdén wpunudnuub dpwlghuyny upwnwihtt wipwuwpupni-
pjudp pnidwunniubph upnudjuth pojnp whytph gEdnpdw-
ghwtbtph wpdbpubpp Jpdwjugpnpbt hwwuwnh gusdp Eu bnbg
UUDUU hphywunubph nhdnpdwghuyh wpdbputphg, puugunni-
pudp punhwy nidnplwghuyh, nph wpdbpubtpp Jhdwlugpn-
pkt hwjwuwnh skt mwuppbpynud jadpbph dholi:

e Q20-h dwlbpbuwghtt pEdnplughwtt b puquy/qugqupuyht
wunyunh wunhdwip UUDUU-h JEkpuhnudwt wbjuhe jub-
hunpnohsubpt Gu:

ZEwwgnunipjut vwhdwuhwynudubpp

Lwuptnnpbh E np Epjupunb pgupmibwljuljuwt hunnnipjudp
tdwbwwnhy hbnwgnunipmnit hpujutugyh puquulbiinpnt wnwyt
Ukd puinputipnud:

Cuwhbph pujunid
ZEnhtwlutpt wju htnwgnuuinipyutt hpujubwgdwt phpwgpnid
hwjnwpwpnid Gu pwhbph puguljuynipyut duupb:

Lipminjué F01.09.21

IpennkTopsl TpanchopManNM K CepPAeYHONH HEJOCTATOYHOCTH
co cpeaHeil ¢ppaknmeii BbIOpoca y 00/IbHBIX € cepAeYHOM
HeI0CTATOYHOCTHIO ¢ HU3KOH (ppakuueil BbIOpoca

AJL Unaunrapsu, JL.I. Tyusn, JI.P. Tymacsan, Ix.I'. Cucaksn,
A.A. Acatpsn, 3.H. Axonsn, O.K. Kxnpsu, I1.A. 3eaBesin

Cepnednasl HENOCTaTOYHOCTh — CEphe3Has TIIIoOaNbHAsE Mpobiema,
CBSI3aHHAs C BBICOKOI1 3a0051eBaeMOCTHIO M CMEPTHOCTHIO. B HacTosmmiee BpeMs
STOT AWArHO3 MOCTaBIIEH MPUMEPHO 64 MUIITHOHAM YEIOBEK BO BCEM MHUpE. JTO
HCCIICIOBAaHUE TIOCBSILEHO BBIABICHUIO NpeApacroyiararomux (GakTopoB K
TpaHc(hOPMAIIUK CEPACYHON HEOCTATOYHOCTH CO CpelHel (pakiuei BHIOpoca
y MaWEeHTOB C HU3KOW (pakmmei BHIOpOca ¢ TMOMOIIBIO dXOKapauorpaduu,
mociie M3ydYeHUs HaMH HOBEHIINX (YHKIMOHATBHBIX I1apaMeTPOB JIEBOTO
XKemyaouka. Pe3ynpTaTel MccneAOBaHMs MOKa3aldM, YTO 3HAUCHHUS BCEX THUIIOB
nedopmanmii MHOKap/aa y MalUMeHTOB ¢ HHU3KOH (pakiueil BoIOpoca ObLIM
3HAYUTENFHO HWXKe, YeM Y MAIleHTOB CO CpemHel Qpakuueii BeIOpoca, 3a
WCKITIOYCHUEM pPaJUuaNbHBIX AeQopManuid, KOTOpble HE pa3iIHyainCh MEXIY
rpynnamu. [loBepxHOCTHas Aedopmanus JIEBOrO KeTyIdouKa U CTeleHb Bpa-
nIeHus: 0a3albHOM YacTH/BEPXYIIKHU SIBJISIOTCS HE3aBUCHMBIMHU TMPEIUKTOPAMH
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TpanchopManme K CEPACYHON HEIOCTATOYHOCTH CO CpeaHed ¢paknuen
BEIOpOCa.

Predictors of Transformation of Heart Failure with Reduced
Ejection Fraction to Heart Failure with Middle Ejection Fraction

A.L. Chilingaryan, L.G. Tunyan, L.R. Tumasyan, J.G. Sisakyan,
A.A. Asatryan, Z.N. Hakobyan, H.K. Kzhdryan, P.H. Zelveian

Heart failure is a serious global heart problem with high morbidity and
mortality rates. There are about 64 millions of people with heart failure. The
aim of current study is revealing predisposing factors of transformation of heart
failure with reduced ejection fraction to heart failure with middle ejection
fraction, using novel echocardiographic left ventricular functional parameters.
The results of study showed that parameters of all myocardial deformations, but
radial deformation, were significantly lower in heart failure patients with
reduced ejection fraction compared to heart failure patients with middle ejection
fraction. Left ventricular superficial deformation and twist of left ventricular
basis/apex are independent prognosticators of transformation of heart failure
with reduced ejection fraction to heart failure with middle ejection fraction.
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Introduction

Diseases of the respiratory system, including ENT pathologies, have a
leading place in children’s population morbidity [1,3]. Many researchers have
investigated the significance of exogamic and androgenic factors in the etiology
of ENT patheology. The main exegetic factors are: environmental pollution, social
conditions of life, education level, patients’ sanitary cultural level, passive smoking.
The role of iatrogenic factors should also be considered: administration of long-term
and not effective antibiotics, sulfanilamide’s, salicylates for not-justified treatment
[3]. Medical-social factors, as well as in-school environment have a significant
impact on the formation of schoolchildren’s health. Of these factors the
intensity of the educational process, addition of stressful situations to the
routine life, unfavorable effect of the ecological factors are greatly exacerbated.
We know that 70% of school-age children suffer from hyperkinesias the result
of which is decreased ability to work, increase of the morbidity level [ 4]. The
level of numerous medical-demographic indices is closely connected with the
environmental conditions. Such indices are: newborn’s weight deficiency, rate
of congenital defects, allergy, anemia, disability level. There is a proved
existence of the reliable link between the air pollution and ENT morbidity [3].
In order to plan preventive measures for ENT pathology, as well as for imp-
proving the medical aid, information on the spreaders of these diseases and the
impact of various medical-social factors is of great importance.
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The aim of this investigation: To assess the risk factors of chronic ENT
pathology.

Materials and methods
2 randomly selected schools of Yerevan have served as the material base

for the investigation. The sample was 650 observation points. According to the
age groups the sample was distributed as follows (Tab. 1).

Table 1
Distribution of school-age children by age and sex

Age Boys Girls Total

n P+m n P+m n P+m
6-10 70 25,0+£2,6 130 35,1+2,5 200 30,0+1,8
11-14 90 32,1+2,8 100 27,0+£2,3 190 29,2+1,8
15-17 120 42,9+3,0 140 37,8+2,5 260 40,0+1,9
Total: 280 100 370 100 650 100

The investigation design — case control. The data were obtained by
surveying families with a questionnaire. The groups are formed according to
ENT investigation data (Tab. 2)

Table 2
Distribution of school-age children in clinical groups by the presence or

absence of ENT diseases
Age N There is ENT pathology There is no ENT pathology

n P+m n P+m
6-10 200 110 55,0+3,8 90 45,0+3,8
11-14 190 101 53,243,6 89 46,8£3,6
15-17 260 150 57,743,1 110 42,3£3,1
Total 650 361 55,5+2,9 289 44,429

We have assessed the influence of the medical-social factors on the
frequency of ENT diseases. We have calculated the ratio of the relative risk and
chances. This index allows to substantiate how many times the probability of
getting sick increases in the presence of the risk factor.

Results and Discussion

The most important factors influencing on the rate of ENT diseases
among school-age children are: social-hygienic, antenatal and prenatal factors.
Alcohol abuse has been found in 5,6+1,1% parents and 0,5+0,3% school-age
children. 26,942,1% families have a low level of material security and
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3,2+0,8% even lower. According to our investigation data 57,1£2,4% school-
age children haven’t maintained the nutrition regimen. In parents’ opinion
33,942,4% are malnourished. Parents’ low medical activity was recorded in
55,842,4% cases. We have studied the impact of risk factors on the ENT
pathology rate (Tab. 3,4).

Table 3
Influence of the main family lifestyle factors on ENT pathology rate in school-age
children’s various clinical groups

Children with ENT | Children without Frequently sick

Factor pathology ENT pathology children

Factor Factor Factor Factor Factor Factor
<> <+> <> <+> <> <+>

Insufficient housing
", 35,6+5,1 | 64,4+5,1 | 34,0+4,0 | 66,0+4,0 | 9,3+2,3 | 97,3£2,3
conditions

Large family 8,142,9 | 91,9427 | 6,7+2,1 | 93,3+2,1 | 3,042,4 | 97,042,0

Unfavorable
psychological
, ) 8,344,5 | 91,744,5 | 3,0442 | 97,0442 | 35,742,6 | 64,342,6

climate in the

family
Disabled in the family | 6,542,7 | 93,5+2,7 | 38,0+11,5|62,0+11,5| 16,8+8,2 | 83,2+8,2

Incomplete family 20,0+3,2 | 80,0+4,1 | 19,843,2 | 80,2+£3,2 | 8,5+3,8 | 91,543,8

Low level of material
. 25,3+3,0 | 74,7+£3,2 | 30,3+4,9 | 69,7+4,9 | 15,5£5,8 | 84,5+5,8
security

Low medical activity
33,5+5,1 | 66,5+5,1 | 36,6+4,5 | 63,4+4,5 | 6,5£3,4 | 93,5£3 .4
of parents

Parents' education is
13,0+3,6 | 87,0£3,6 | 15,0+£3,0 | 85,0+3,0 | 8,0+4,7 | 92,0+4,7
below average

The parents smoke 51,045,3 | 49,0+£5,3 | 56,844.,2 | 43,2442 | 8,8+2,6 | 91,2+2,6

Parents abuse alcohol 5,1£2,4 | 949£2,4 | 6,0£2,1 | 94,0£2,1 | 92,1£2,0 | 7,9£2,0

Low physical activity | 52,0£5,3 | 48,0£5,3 | 48,9+4,2 | 51,14,2 | 10,4+2,8 | 89,6+2,8

Low school
10,043,3 | 90,0+3,3 | 11,142,7 | 88,942,7 | 8,5%5,9 | 91,545,9
performance
Harmful habits:
. 3,5£2,4 | 96,5224 | 3,6£2,0 | 96,4+2,0 | 4,844,9 | 95,2449
smoking
Harmful habits:

1,4+1,4 | 98,6+1,4 100 0 100 0
alcohol
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Table 4
Influence of the family’s health condition on ENT pathology rate in school-age
children’s various clinical groups

Children with ENT Children without Frequently sick
pathology ENT pathology children
Factor
Factor
<> <> <> <+> <> <>
Presence of chro-

nic ENT patholo- | 32,845,0 | 67,2+5,0 | 16,743,2 | 83,343,2 | 7,542,1 | 92,54+2,1
gy in parents

Presence of a
chronic
concomitant
disease in a child

34,6+4,9 | 65,4449 | 25,5£3,5 | 74,543,5 | 5,544,1 | 94,5441

5,5£1,5% school-age children live in a family with a disabled member,
7,3£1,7% - in a large, multi-child family and 19,9+£2,5% - in an incomplete
family. Unfavorable psycho-social factors affect the child’s health condition.
According to our data 31, 0+£6,5% parents create conflict situations in the
child’s presence. It has turned out that 70, 2+2.2% of schoolchildren aren’t
involved in physical activity, violation of the daily routine has been recorded in
53,3£2,4% of children. Chronic ENT pathology has been registered in 42,
9+2.4% of schoolchildren’s parents. Thus, numerous indices, describing the
school-age children’s lifestyle, have had a low level. We have assessed the
impact of the risk factors on ENT diseases’ rate. Our investigation has shown
that the children, whose parents have ENT pathology, get ill with ENT diseases
twice as often and the specific gravity of the children who get ill more often is
1.7 times higher among those children whose parents suffer from chronic ENT
diseases (Tab. 5, 6).

Table 5
Impact of risk factors on the formation of the frequently getting ill
school-age children group
Specific gravity of children Rel.atlve Absolute Statisti-
getting ill often risk i cal
Factor index risk index reliabi-
Factor (+ Factor (- .
) O | ®ry | @RD |

Children without additional 10,4+1,4 6,3+1,2 1,65 60.5 p<0,01

physical activity (n=46) (n=28)

Unfavorable psychological 35,742,2 15,7+1,7

atmosphere in the family (n=156) | (@m=70) | 2% | 440 | p=0,05
Presence of chronic ENT 12,4+1,6 7,5+1,2

pathology among parents (n=55) (n=33) 1,65 60,5 p=0,05
Presence of chronic ENT 14,1£1,6 5,4+1,1

diseases among children (n=62) (n=24) 2,56 39,0 p=0,01




Menumackas Hayka Apmenun HAH PA 1. LXI Ne4 2021 79

Table 6
Rate of chronic ENT disease occurrence depending on the
presence of the risk factor
Risk factor () Relative | Absolute | SQ2US
Factor Presence Absence of risk index | risk index t1.ca1.
of ENT ENT (RR) (AR) reliabi-
pathology pathology lity
Irrational food 45,9+7.9 30,0+11,0 1,53 65,4 p=<0,05
Presence of chronic <0.00
ENT pathology in 358450 | 17,7432 2,0 494 | P= v
parents
Presence of
concomitant chronic 44,6+4,9 27,5+£3,5 1,62 61,7 p<0,05
disease in children

Among the children with ENT diseases accompanying chronic diseases
occur 1,4 times more often.The specific gravity of children from families where
conflicts are often and the psychological atmosphere is unfavorable, and who
get ill frequently, 2,3 times exceeds compared with the control group. Among
the schoolchildren who have had physical activity, the specific gravity of
frequently getting ill children is 1.7 times less compared to the group with
passive physical activity.

The family’s living conditions have a certain influence on the children’s
health condition. The schoolchildren, whose family living conditions are
unfavorable, the level of chronic ENT pathology is high (Tab. 7).

Table 7
Impact of the main risk factors on chronic ENT diseases among
school-age children
Risk factor (+)
Factor Presence of ENT Absence of ENT | RR | AR
pathology pathology

Unfavorable housing 5611 (n=25) | 41409 (n=18) | 137 | 732
conditions
Large family 18,1+1,8 (n=80) 6,5£1,2 (n=29) 3,07 | 27,2

Presence of a disabled

person in the family 16,5+1,8 (=73) 59¢1,1 (n=26) | 2,8 | 358

Severe stressful situation in

the family 402423 (n=178) | 17,4+1,8 (n=77) | 2,3 | 43,8

Irrational food 24,0£2,0 (n=106) 10,4+1,4 (n=46) 2,3 | 433
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The results of our investigation substantiate that in many children-
families, families with a disabled member the specific gravity of chronic ENT
pathology exceeds compared with the control group. The life-style has an
impact on the rate of ENT pathology occurrence. Such factors are: violation of
the daily routine (RR=2,61, AR=38,4%), presence of bad habit among
parents (RR=2,32, AR=42,1%), not rational nutrition (RR=2,21, AR=45,2%)
(Tab. 8).

Table 8
Impact of the main risk factors spread in school-age children on the specific gravity
among frequently getting ill children

Specific gravity of frequently getting ill
children RR | AR
Factor (-)

8,1+1,1(n=36) 24 | 419

Factor

Factor (+)

19,241,9 (n=85)

Unfavorable housing
conditions

Presence of a disabled
member in the family
Severe stress condition in

20,1+1,9(n=89) 8,6+1,3(n=38) 2,35 | 42,5

the family 19,2+1,9(n=85) 8,0+1,3(n=35) 2,39 | 41,9
Parents’ bad habits 18,8+1,9(n=83) 8,1+1,3(n=36) 2,32 | 43,1
Violation of the daily 19,9+1,9(n=88) 77+413(n=34) | 2,61 | 38,4
routine

Not rational nutrition 18,8+1,9(n=83) 8,6£1,3(n=38) 2,21 | 45,2
Low academic progress 28,0+£2,1(n=126) 15,1+1,7(n=67) 3,35 | 53,3

Thus, we have revealed the following risk factors that have an influence
on acute respiratory diseases and chronic ENT pathology rate:
1. Unfavorable psychological atmosphere in the family (RR=2, 27,
AR=44, 0%).
2. Presence of chronic ENT pathology among parents (RR=1, 65, AR=60,
5%).
3. Not rational nutrition (RR=2, 3, AR=43, 3%).
4. Low level of physical activity (RR=1, 65, AR=60, 5%).
5. Presence of accompanying chronic diseases (RR=2, 56, AR=39, 0%).
Among 27,3+2,1% of school-age children chronic accompanying somatic
diseases are recorded. According to the investigation data, general somatic
pathology rate is 1.1 times higher among children with chronic ENT pathology
(14,5£1,7, 12,9+1,6). In the construction of this index the diseases of the
digestive system are in the first place (15,6+4,5%), in the second place are those
of the respiratory organs (14,1+4,4%), in the third place — blood and
hematopoietic organs (10,9+3,9%), endocrine system diseases (10,9+£3,9%)
(Tab. 9).
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Table 9
Impact of chronic ENT pathology on the rate of accompanying somatic
diseases in school-age children

There is ENT There is no ENT
pathology pathology
a.n P+tm a.n P+tm

Disease class

Diseases of the blood and blood-forming
organs and certain disorders involving the 7 10,9+3,9 8 14,0+4,6
immune mechanism
Endocrine, nutritional and metabolic diseases 7 10,9£3,9 | 9 15,8+4,8

Mental and behavioral disorders

5 7,8+3,4 6 10,5+4,1

Diseases of the eye and adnexa 6 0.4+3.6 6 10,524.1

Diseases of the circulatory system 5 7.8434 4 70434

Ischemic heart diseases, chronic and other
forms
Diseases of the digestive system

9 | 14,1244 | 4 | 7,0£3.4

10 | 15645 | 7 | 12,343

Diseases of the skin and subcutaneous tissue 6 9,4+3,6 7 12,3+4,3
Dlsease§ of 'the musculoskeletal system and 5 7.843.4 3 5.343.0
connective tissue

Certain  conditions originating in the
perinatal period

Total 64 14,5¢1,7 | 57 | 12,9+1,6

4 6,3£3,0 3 5,3£3,0

Chronic ENT pathology is also considered as a risk factor for the
development often respiratory, bone-muscular system diseases. Thus, the
respiratory system diseases are 2.0 and the osseous-muscular system diseases
1,5 times as often occur in children with chronic ENT pathology. The presence
of this link speaks about the importance of realizing measures to decrease the
ENT morbidity level. In order to realize preventive measures we should
consider not only the presence of ENT pathology, but a number of
accompanying somatic diseases as well.

Conclusion: We have noticed that the child’s and the family’s life-style
has a significant influence on the formation of the chronic ENT pathology group
among school-age children. The most influential factors are: unfavorable
psychological atmosphere in the family (RR=2,27,AR=44,0%), presence of
chronic ENT pathology among parents (RR=1,65, AR=60,5%), schoolchildren’s
passive life-style (RR=1,65, AR=60,5%), presence of accompanying chronic
diseases (RR=2,56, AR=39,0%), biological (ante-and intranasal anamnesis),
artificial nutrition level. Having the aim to increase the level of revealing
chronic ENT pathology by conducting preventive medical examination among
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school-age children, it is essential to determine and record the risk factors
promoting high morbidity indices with the help of screening tests.

The outcome data indicate that chronic respiratory diseases increase the
prevalence of pharyngeal dysphasia (OD) in patients. However, the relative
small number of studies, differences in selection criteria, definitions and
assessment techniques used for diagnosing OSA, COPD, and OD point to the
need for further research [ 6]. Hearing difficulty had an independent association
with depression, especially depressive symptoms, that was neither fully
confounded by chronic illness nor mediated by reduced social interaction, in a
large community-based population in the UK. Irrespective of the temporal order
of the variables, findings suggest that audiologists should be more aware of
psychological issues. The younger males (40-59 years) showed the strongest
association when the hearing variable was largely driven by subjective reports
[5]. A proper analysis to ascertain the main risk factors is essential in order to
diagnose early and treat adequately. An exploratory analysis based on a
heterogeneous sample of 1418 workers is presented in order to identify the main
trigger factors for hearing loss. This paper focuses on three parameters: gender,
age, and a family history of hearing problems. The least relevant factor is the
existence of a family history of deafness, followed by the gender factor, which
considerably slopes toward better hearing for females, and most prominent of
all, the age factor, given the large differences identified between the various age
groups when the gender and family history of deafness variables remain
constant [7].

The present findings illustrate the importance of early diagnosis of
primary colliery dyskinesia and intensive physiotherapy and antibiotic
treatment. The defect is congenital and symptoms are present from early life,
which stresses the importance for pediatricians to be aware of this disorder as a
relevant, albeit rare, differential diagnosis in children with recurrent symptoms
from upper and lower airways. Provided such early diagnosis and intensive
treatment is available, prognosis for maintaining the lung function seems good
[4,8]. This study aimed to identify the role of alters within the allergic rhinitis
network and identify the factors that determined their degree of influence as
perceived by the patient. This research was a qualitative exploration embedded
in an empirical framework and social network theory [1]. CRS is associated
with significant impairment in quality of life and with certain medical co-
morbidities. In contrast to other common ENT disorders, no socioeconomic
differences were found between patients and controls in this study [2, 10].
Socioeconomic factors, including income and insurance provision, may impact
improvements in productivity loss and HUV following ESS. Further research to
validate these findings, ascertain mechanisms behind these results, and improve
these outcomes is warranted [3, 11]. Low subjective academic achievement,
obesity, drinking and smoking were risk factors for asthma. High FAS, parental
bachelor's degree and high subjective academic achievement were risk factors
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for allergic rhinitis. Finally, high FAS, maternal bachelor's degree and high
subjective academic achievement were risk factors for atopic dermatitis [9, 12].
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OuneHka BJMAHUS MeIMIMHCKUX H COHMAJIBHBIX (PAKTOPOB HA
pacnpocrpaneHHOCTh JIOP 3a00s1eBaHnii y IIKOJIbHHKOB

C. A. MkpTusn, A. K. lllykypsn, P. A. Jlynamansin

CymecTBeHHOE BIHUSHHE Ha (OPMHPOBAHHME 3/0POBBS MIKOIEHUKOB
OKa3bIBAIOT MEINKO-COIHANILHBIE (hPaKTOPHI, a TAKXKE IIKOJIBbHAs cpeaa. M3 aTux
(aKTOpOB 3HAUUTENHHO YCYTYOJNSIOTCSI MHTCHCHUBHOCTH Yy4eOHOro Ipolecca,
n00aBIIeHHE CTPECCOBBIX CUTYaIlUH K MMOBCEIHEBHOMN JKU3HU, HEOIArOMPUITHOE
BIUSHHUE SKOJOTHYeCKHX (hakTopoB. M3BecTHO, uro 70% meTed MIKOIBHOTO
BO3pacTa CTPaJaloT TUIMOKWHE3WEH, pPEe3ylbTaTOM Yero SBISETCS CHIDKCHHE
TPYAOCIOCOOHOCTH, IMOBBILIEHHE 3a00IeBaeMOCTH. MaTtepuanbHOi 0a3oi ams
paccienoBaHUsS TOCTYXXWIM 2 CcIoydailHO BbeIOpaHHBIE IIKOJIBI Epesana.
Brr6opka coctaBuia 650 Touek HaOIIOICHUS.

[To BoO3pacTHBIM TpymmaM BBIOOpPKa OBLIA pacrpeiesieHa CIeAYIONIM
obpazom. Cpemm gereii ¢ maronormeld JIOP opranoB  comyTcTByromue
XpoHHUYecKue 3aboneBaHus BcTpedaroTcs B 1,4 pasza game. Y nenpHbIN Bec (YB)
JeTeld W3 ceMeil, Iie YacTo OBIBAOT KOH(IWUKTH M TCHXOJOTHYECKas aTMo-
cdepa HeOmaronpusTHa, MeTH OONEIOT 4amie, B 2, 3 pa3a mpeBbimeH YB mo
CPaBHEHHUIO C KOHTPONBHOH rpynmoil. Cpenn ¢pusnyeckn aKTUBHBIX MIKOJbHU-
KOB YJICJIBHBIN BeC 4acTO OOJICIOIMUX AeTel B 1,7 pa3a MEHbIIIE 10 CPABHEHHIO C
TPYIIION C MAaCCHBHOW (PU3NUECKON aKTUBHOCTHIO. MBI 3aMETHIIHM, 9TO 00pa3
KU3HU peOCHKA M CEMbU OKa3bIBA€T CYIIECTBEHHOE BIHMSHHUE HA ()OPMUPOBAHHE
y JeTed IIKOJBHOTO BO3pacTa TIpyIIbl ¢ XpoHWdeckod mnartosorueit JIOP
opraHoB. HamGoiiee BIUSTEIBHBIMU (aKTOpaMH SBISIOTCS: HeOlIaronpusiTHas
ncuxonorndeckas atmocepa B cempe (OP = 2,27; AR = 44,0%), Hanmugme
xponmdeckoit JIOP maronorun y pomureneit (RR = 1,65; AR = 60,5%), nac-
CHBHBINH 00pa3 xu3Hu mKoidbHUKOB (RR = 1,65; AR = 60,5%), Hannuue co-
MyTCTBYIONIMX XpoHUUecKux 3aboneBanuit (OP = 2,56; OP = 39,0%), ypoBeHb
OMOJIOTHYECKOTO HMCKYCCTBEHHOTO THTaHWA. B Tensx MOBBIIIEHUS YPOBHA
BEISBIIEHUsT XpoHHUYeckoid JIOP matonmormm myTtem mpoBemeHus mMpoduiIak-
TUYECKOT0 MEJUIMHCKOTO OCMOTpa AeTell MIKOIBHOIO BO3pacTa HEOOXOJUMO C
MOMOIIBI0 CKPHUHUHT-TECTOB ONPEACIUTh U 3a(UKCHpOBaTh (QAaKTOPHI PHUCKA,
CHOCOOCTBYIOIINE BEICOKUM TIOKa3aTeNsIM 3a00JI€BaeMOCTH.
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Pdoljuunghwjwljub gnpéntiukph wqpbgmpjut quwhwnniudp

nupnguhwuwl Eptluwubph oppwimd LON hhwunmipiniiukpp
nwupusjusnipjui Jpu

U.U. Uljpwngyut, U.Y. Cnipnipjuats, .UL Fnttudwpjut

Typngujutibph wpnpenipyut dbwynpdwt Jpu kuljut wqnk-
gnipjnil kb mubkunud pdojuunghwjuljui, hsybu twb tkpnwpngw-
Jut dhpwJuyph gnpénuubpp: Ujn gnpénuubkphg jphun juplnpynid Gu
Yppwlwt ypnghuh htnktuhynipinitp, wdktopu Jyuupnid uppbuw-
jht hpwyhd&wljubph wybjugnudp, tyninghwljut gnpénuutph wupw-
phuywun wqpbkgnipniup: Zuynth b np guypnguhwuwly tphjuwbph
70%-n mwnwwynmu t hhynlhukqhuwyny, nph wpnyniupp wohiwwnniiw-
Ynipjut wulnidt £, hhqwinugnipjut dujuppulh wép:

Zhnmgnumpjutl ynipunbithfulub puquit Bplwt punuph’
wuwwnwhwlul ptnpwipny punpyws 2 nupng b Cunpupp juquby k
650 nhunupluwl thunjnp: Zkinwgnnmpjub nphquybp nhup-unmghs:
SYjujitipp unnwgyl] tu punnwihph wiuljbnwynpdwt Swbwwwphny:
Tudptipp hwdwwnwpws dtwynpydl] Bt pun LOMF hhwnwgnunipyub
nfjuitph: @twhwwnyl) k pdojuunghwjuju gnpénuitiph wqpbkgni-
pintup LOF hhquungnipiniuubph hwdwhwwinipjut Jpue Zupunpy-
b bt hwpwpbkpwlwt nhuljp b owtubkph hwpwpbpnipniup: Uju gni-
guihop htwpwynpnipimt b wiwghu hhdbwdnpknt’ phulh gnpénih
wnluynipjut wuwydwiutubpnid hhyuwbinubwnt hwjubtwlwinipniup
pwih whiquu £ wdnd: Fuwhwwndl) E LON hhwunnipnitiutph hw-
Swjuwljwunipjut ypw nhulh qnpénuubph wqptgnipniup: Utp hbwnw-
qnuunipjudp LO} wupninghw niukgnn sunnubph Epkjuwtbpp 2 wb-
qgud wykih hwdwp ki hhywbnutnud LOF hhywunnipnitubpny, b
hwdwiwlh hhywinugnn Epbjuwtbph wbuwlwpwup Yohep dnn 1,7
wiquu pupdp E wyt GpEuwukph opowtnid, npnug Sunnubpp tnwnw-
wnud ku ppnuhl LON: hhywinnipnitutpny: typnguhwuwl Epkow-
uliph opowtinid tljunyty L, np ppntthl LOMF wwpninghwjh padph dbw-
Ynpuwt Ypu twut wqpbgnmipnit £ niikunud Epbkjuwgh b pinuthph
JLuwbpyp: Ununlb] wqnpbgnipnit niitkgnn qnpénbbbp kb plnw-
uhph wipupbiywun hnghpuwtwlwh dhowduypp (20=2,27, R~¥=44,0%),
Sunnutph opowunud ppnuhl LON wwpninghuwjh wnluynipniup
(2r=1,65, £}=60,5%), nuipnguljutiitinh wwuhy YEuuwlkpun (202=1,65,
£M=60,5%), ppnuhl nintlignn hhwignipniuttph  welwnipmiup
(2[¥=2,56, P[}=39,0%), Jhuuwpwiwlwl, wphtunwlwut vinigdwb dw-
Jupnwlyp:
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Lywwnwl mubkbtwny nupnguwhwuwly bpEpuwbbph opowtnid
Juijuwupgbihs pdojulutt quumdubph fwbwwwphny pwpdpuguby
ppnuhy LON wwpennghuyh hwyntwpbpdwb dwhuppulp’ wihpw-
dtpwnn E upphuhtig ptupbph oqunipjudp hwjnbwpkpl] nhulh wjh
gnpénuttpp, npnup tyuwuwnnd B hhywingugnipjut pupdp gnigw-
uhoutiph qpugdwtn:
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Kumeunasi HEMPOXOANMOCTDb, BbI3BaAaHHAA KEJITYHBIM
KaMHeM. Oco0eHHoCTH ANATHOCTHUKH H JICYCHUSA
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OOTypanMoHHAs KHIIEYHAs HEMPOXOAMMOCTh, BBI3BaHHAS IKCITYHBIMU
KaMHsIMH ~ (OkemqHOKHMIIedHass Hernpoxoaumocts (OKKH), wmm  «OunmmapHsbrit
WJIEYC»), OTHOCHUTCS K PEAKHM OCIOKHEHHUSM IHKETYHOKaMEHHON OO0Je3HH
(CKKB) u cocraBnser ot 0,5 10 4% Bcex HaONIOAEHUH OCTPOIl HEMPOXOIH-
MOCTH TOHKOH KHIIKH. B pe3yibTaTe MOBTOPHBIX MPUCTYIIOB XOJEHUCTUTA
Pa3BUBAETCSI MAaCCUBHBIM CITACYHBIN MPOIECC B MOANICUCHOYHOM MPOCTPAHCTBE,
YTO TPUBOAWT K TUIOTHOMY CPAIlEHHIO JKEITYHOTO ITy3BIPS CO CTEHKAMH IBe-
HAAATUTIEPCTHOW, TOHKOW M TOJICTOW KHUIIIOK C TOCTEIYIOIINM 00pa3oBaHUEM,
BCJICJICTBUE TIPOJIGKHEH, TaK Ha3bIBAEMBIX «OUIHOIUIESCTHBHBIX» CBUIICH
MEXIY JKETYHBIM ITy3BIPEM M KaKUM-JTHOO OTIEIOM KEIYyJOYHO-KUIICYHOTO
Tpakta [2, 4]. [Ipu 3TOM B KUIIEUHHUK M3 KEITYHOTO ITy3BIPS MOMATAOT KPYII-
HBIE XKEITYHbIe KaMHH. Yare 00pa3yroTcs XOJIeUCTo Ny o IeHabHbIe CBUIIN (44-
68%), pexe — xonenuctooooa04uHbIe (4%). X0NeIMCTOTOHKOKUIIICYHbIE CBUIIIH
3aHMMAIOT IIPOMEKYTOYHOE MOJIOKEHHE TI0 4YacTOTe 00pa30BaHusl.

Hawnb6omee gacro XXKH crpagaroT marmueHTsl TOKHIIOTO B CTapYECKOTO
BO3pacTa, B OCHOBHOM eHIUHBI (cooTHOmIeHue 1/3). K xapaktepHpIM aHaM-
HECTUYECKUM MpU3HAKAM 3TON MATOJIOTHU MOKHO OTHECTH JJIUTENbHOE Teue-
HUe OOJIe3HH, YaCThIe MPHUCTYIIBI OCTPOTO XOJEIUCTUTA, HAIMYUE KPYITHBIX
KOHKPEMEHTOB, BHE3AITHOE pa3pelIeHHe OCTPOTO MPHUCTYIa Ha BBICOTE BOC-
MAUTENBHBIX SABIEHUH — 3TO HEOOSA3aTellbHbIE, HO XapaKTePHbBIE MPU3HAKH IS
naHHoM maTtosoruu. Kak mpaBuio, yepe3 1-2 CyTOk mociie O4epenHOro Mpuc-
Tyna Ooyiedl B IpaBOM MoJpeOephe BO3HHMKAIOT HMPUCTYIMBI CXBaTKOOOPa3HBIX
0oeii Mo BceMy KMBOTY WJIM OKOJIO IYTIKa, MEPEeCcTaloT OTXOIUTH Ta3bl, OT-
CYTCTBYET CTYyJI M 3aT€M BO3HHMKAeT pBOTA. TakuM o0pa3oM, KapTHUHA KalbKy-
JIE3HOTO XOJEIUCTUTa CMEHAETCS KapTUHOM KHUIIEYHOH Hempoxoaumoctu. B
HEKOTOPBIX CIIy4dasX pa3BUTHE KHUIICYHOH HEMPOXOAUMOCTA BO3MOXKHO BHE
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MPHUCTyTa KaJIbKYJIE3HOTO XOJEUHCTHTA, HAa ()OHE OTHOCHUTEIHHO CIIOKOWHOTO
COCTOSIHHSI OOJTbHBIX.

Knunanyeckast kapTuHa 3aBHCUT OT YPOBHSI OOTYpallid TOHKOH KHILKH.
[Tpu HU3KOM ypOBHE 00TYpali KIMHUYECKasi KapTHHa OyJIeT COOTBETCTBOBATh
KJIACCUYECKOW KapTUHE TOHKOKHUIIEYHOM HEmpoXoAuMocTH. IIpu BbICOKOM
YpOBHE OOTypaliu BEIyIIUMH CHMOTOMaMH OyIyT MHOTOKpaTHas pPBOTA,
HaIM4yhe 3acTOMHOTO KHMILIEYHOTO COAEPKHMOTO MPH 30HAMPOBAHUHU XKEIyaAKa
Ha (OHE HE3HAYUTEIHFHOTO U IOJIHOTO OTCYTCTBHSI B3IyTHS KHBOTA, OTCYT-
CTBHS CXBAaTKOOOpa3HBIX Oo0JIel, XapaKTepHBIX I TOHKOKHIIEYHOH HEempoxo-
nuMocTi. OcoObIM BHJIIOM HEMPOXOAMMOCTH SIBIISIETCSI CHUHApPOM bByBepe, mpu
KOTOPOM KOHKPEMEHT BBI3BIBAET HENPOXOAMMOCTh Ha YpPOBHE MHIIOPOILYO-
JIeHaJIbHOM 30HKI [4, 5].

Hambonee mmpoko mnpuMeHSEMBIMH W HWH()OPMAaTUBHBIMA METOJAMHU
WHCTpyMeHTanbHOU auarHoctuky mipu XKKH sBistiroTcst 0030pHast peHTreHorpa-
¢us (PT) u Y3U Opromnoii nonoctu. Cneunduunsimu 11 XKKH yneTpasBy-
KOBBIMH TIPHU3HAaKaMH{ SBIISIOTCA adpOXONHA M BU3yalu3allus KOHKPEMEHTa B
npoceete kumku. Crienudraasivu npusHakamu JKKH mipu PIT Taxoke sBisroTcs
a’pOXONUSl ¥ HAIW4YUEe TEHHW PEHTTEHOKOHTPACTHOTO KaMHS BHE MPOCKIIHU
KETYHBIX MyTeH, YTO MOXKET OBITH BBISIBIICHO TOJIBKO NP CONEPKAHUN KaJIbLHSI
6onee 20%. K mecneuuduunsim npusznakaMm JXKH npu PI' otHocsTes obuiue
MPU3HAKK TOHKOKHIIEYHOH HempoxoanmMocTtn. KommbriorepHas ToMorpadus
(ocoOeHHO crHpalbHasi) CYUTAETCS «30JIOTBIM CTaHAAPTOM» TUATHOCTHKH.
[lo3BonseT BBIABUTH HE TOJBKO KaMe€Hb, HO M CBUIIU >KEITYHOTO MY3BIpS,
uMeeT 9yBcTBUTENBHOCTh 93% u crnenuduunocts 100%. Opnako Hambonee
4acTO JKETYHOKAMEHHAs KHUIIEYHAs HEMpPOXOAWMOCTb JHAarHOCTHPYETCS BO
BpEMs OIEPaTHBHOTO BMEMIATENbCTBA, IPEANPHHATOTO IO IOBOLY OCTpPOI
kumeyHoit Henpoxoaumoctu (OKH) nesicHoro renesa [4].

Jleuenue JKKH. XOoTs TPOLEHT OTXOXKICHHS OWJIMApHBIX KaMHEH Ha
(oHE MEIMKAMEHTO3HOW Tepamiuy OTHOCHTENHHO BBHICOK (yKa3bIBaeTCsl Ha
14,7% ciy4aeB CIOHTaHHOTO OTXOXKACHHUSA KaMHEH NUaMeTpoM MeHee 2,5 cM),
OOJIBIIMHCTBY MALlUEHTOB BCE-TaKu TpeOyeTcs OnepaTuBHOE BMELIATENbCTBRO.

CyIecTBYIOT JABE MO3UIMHN B Xupyprudeckom seueHuu JXXKH, cormacuo
KOTOPBIM PEKOMEHIYETCS MPOBOIUTEH ONEPaTUBHOE JIEUeHHE B OAMH [6, 7] nin
nBa [1, 3] srama. OnHO3TaNHOE ONEPATUBHOE BMELIATENLCTBO MPELyCMaTpU-
BaeT OJHOBPEMEHHOE YCTPAaHEHHE KHUIIEYHON HENpPOXOIUMOCTH, BBIIIOJHEHHE
XOJICUCTIKTOMUH U 3aKPBITHE XOJICHUCTOKHUINEYHOH (DUCTYINBL. JIByxaTanHoe
JIeYeHHe TPEeaIoaraeT yCTpaHeHHEe KHIIEYHOH HETpOXOJUMOCTH Ha TEPBOM
JTarne, ¢ MOCIEAYIONMEH XOJeIMUCTIKTOMUEH M 3aKPHITHEM CBHUIIA B TUIAHOBOM
nopsiake. HexkoTopbIMu aBTOpaMu paccMaTpUBArOTCS TPU BapHaHTa ONEpaTHB-
HOM TaKTUKU: JHTEPOJUTOTOMHA O3 BMEIIAaTeNbCTBA HA JKETYHBIX MYTAX,
SHTEPOIUTOTOMHS C OJTHOMOMEHTHBIM BMEIIATEIILCTBOM Ha KEMTYHBIX MyTIX U
MMEIOIIEMCS CBUIIE, YHTEPOIUTOTOMHUS C OTCPOUYEHHBIM BMEIIATEIHCTBOM Ha
JKEJTUHBIX MyTIX U cBulle [4].
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B ocHOBHOI Macce ciydaeB KeTUHbIA KaMeHb yJajlsieTcsa uyepe3 dHTepo-
TOMHIO, BBIIIOJIHEHHYIO HIDKE 0OTypanmuu. J(OMyCTUMBIM CUHTAETCS TaKKe
MPOJIBI>KEHNE KOHKPEMEHTA B PACIIUPEHHYIO0 YacTh KUIIKKA C MOCIEIyIOUIei
sHTepoTOMHEH. B cimydae mpouyHoi (hUKCAIMH >KETIHOTO KaMHSI K KUIICYHOMN
CTeHKE W €€ JEeCTPYKTUBHBIX M3MEHEHHH, CETMEHT KHUIIKH, HECYIIHH KaMeHb,
peserupyetcs. [Ipy nmamapoToMuu HEOOXOAMMO TIIATEIHHO IMPOBEPUTH BECH
KHIIEYHUK I UCKITFOUCHUS TIPUCYTCTBUS JIFOOBIX JOMOJHUTEIBHBIX KAMHEH.

Me&1 sBIIIeMCsI CTOPOHHUKAMU OJJHOMOMEHTHOTO BBITIOTHEHHS XOJICITUC-
TOKTOMHH W JUKBHJAIMHM OWIMOAWTECTHMBHOTO CBHUIIA 32 WCKIIOYEHHUEM
CJIy4aeB, KOTJa HaJM4re BHIPAXKCHHBIX BOCIAJIUTEIHHBIX U3MEHEHUH B TIOTIE-
YEHOYHOM TMPOCTPAHCTBE COMPOBOXKIAETCS KpailHE BBICOKUM PUCKOM Pa3BUTHS
HECOCTOATEIFHOCTH IIIBOB HA KHUIIIEYHUKE, YTO BBIHYXKIACT BO3ICPIKATHCS OT
OJTHOMOMEHTHOH omepanuu. B 3THX ciydasx paavkaimbHas orepanus (xoJe-
IUCTIKTOMUS M 3aKPBITUE CBUIIA) MOXKET BHIMMOJHATHCS B INIAHOBOM MOPSIKE.
OTka3 OT pamuKaIbHON OTNepaIuy HEPEAKO MPUBOIUT K PEIUANBY OUIHAPHOTO
nieyca, XOJaHTUTY, CEKPETOPHOHM nauapee BCIEACTBHE MPOXOXKIEHHUS COJei
KEITIHBIX KUCIIOT HETIOCPEICTBEHHO B TOJICTYIO KHUIIIKY.

MarepuaJj 1 MEeTOABI

3a mocienuue 12 ner B Halled KIMHUKE HAXOOUWIHUCHL 9 OOJIBHBIX C
OCTpOil OOTYparMOHHON TOHKOKHIIEYHOW HEMPOXOIUMOCTHIO, BBI3BAHHOM
JKETYHBIM KaMHeM. M3 HUX KeHIMH ObUT0 6, My>KYHH — 3, BO3pacT OONBHBIX —
ot 62 mo 90 met. BeipaxkeHHBIE 00N CXBAaTKOOOPA3HOTO Xapakrepa ObUIA OT-
MEUYCHBI Y 8 MaIMEeHTOB, y OJHOTO IMalUeHTa 0O0JIEBON CHHIPOM OTCYTCTBOBAJ.
Bce GonbHble yKasplBalM Ha PBOTY, B TOM YHClIe 7 — Ha MHOTOKPaTHYIO.
3agepkKka CTyjia ¥ Ta30B UMeja MecTo y 6 u3 9 manueHToB. B cpoku ot 1 mo 3
CYTOK OT Havaja 3a00JIeBaHUs IMOCTYNMIIN 7 MAalUEHTOB, B CPOKH 0 6 CYyTOK —
nBoe 00ibHBIX. JKemYHOKaMeHHBIN aHaMHe3 uMencs y 6 u3 9 naruenrtos. [Ipu
ocMoTpe y 7 ManueHTOB OTMEYAIOCh B3IyTHE M aCHMMETPHS KHBOTa B OOJb-
el MM MEHbIIEH CTENeHH, Yy 5 BBICAYIIMBAJICA IIyM Iuiecka. Hu y omHoro
00JIPHOTO KOHKPEMEHTHI WIIH OIYXOJIEBHUIHBIE 00pa30BaHUS OPIOIIHON MOIOCTH
Yyepe3 TEePEAHIO OpPIOIIHYI CTEHKY, a TakKXe PEeKTAJbHO M BarMHaJIbHO HE
ManbUPOBaINCh. KpoMe cTaHIapTHBIX JIaOOpPaTOPHBIX HCCIENOBAaHUN, MaJlo-
WH(GOPMATHBHBIX B JaHHOW CHUTYyallld, B Ka4eCTBE WHCTPYMEHTAJIHHON aHar-
HOCTHUKH WCTOJIB30Bas 0030pHY0 PI' OpromHO# moiocTH ¢ ompeaencHHeM
YPOBHEH KUAKOCTH B KUILIEYHUKE. DTO UCCIIEIOBaHUE OBLIO MPOBEACHO BCeM 9
OosbHBIM. B 7 HaOmoneHnsX oOHapyKeHa TOHKOKHIIEYHass HEPOXOAUMOCTb,
B | — mHEeBMAaT03 TOHKOW KHILIKU MPU OTCYTCTBUU YPOBHEU MKUJKOCTH U JIUIIb
B 1 — a’poxomusi, TOHKOKHUIIIEYHAs! HEMIPOXOAUMOCTh — PEHTTEHOIOIHYECcKas
KapTHHA PAClIEHeHa KaK OCTpas TOHKOKUIIEYHAs HEMPOXOIUMOCTh, BhI3BaHHAS
KEITYHBIM KaMmHeM. B pesynbrate b y 1 u3 9 GonbHbix nuaraos JKKH
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MOCTaBJIeH cpa3y MpH MOCTyIUIeHnH. ClIeyeT OTMETUTD, YTO y 3TOW MAIlHeHTKH
TaK>Ke MPUCYTCTBOBAJIM BCE ONMMCAHHBIE BhIlIE KIMHUYecKUe cuMnTombl JKKH.

Y3 OpronrHoW MOJIOCTH BHIMOJHSIN BceM 9 marpieHTam. Y 4 O0JIBHBIX
Obut0 oTMeueHo Hanmuune komOuHanuu JXKB W MpH3HAKOB TOHKOKHIIEYHOW
HETIPOXOAUMOCTH. ¥ 3 OONBHBIX TTpH Y3U oTMeUeHBI MPU3HAKN BBICOKOH TOH-
KOKHIIIEYHOW HETPOXOJUMOCTH 0e3 HaIW4is KOHKPEMEHTOB B JKEIYHOM ITy-
3pIpe. B oqHOM Habmonenuu, no panueiM Y3, umena mecro XKKb 6e3 mpus-
HAaKOB TOHKOKHIIICYHOW HEMPOXOJAMMOCTH U B OJHOM HAONIOJCHUU IATOJIO-
THYECKUX M3MEHEHNU He BhIABJICHO. Bcero mpu Y3U TOHKOKHUIIEUHAS HETPO-
XOJUMOCTh 0e3 Bepu(UKaIi TPUYHHBI ObUTa BBISIBICHa B 7 w3 9 wuccre-
noBanuii. Takum oOpaszom, y OonmbHBIX ¢ XKKH wame Bcero orcyTcTByeT mod-
HBII KOMIUIEKC KJIMHWYECKHX MPOSBICHUN TaHHOTO 3a00yieBaHMs, a KOMOH-
HaIUsl CHMIITOMOB HecherupudHa ¥, KaK MPaBHJIO, IOAABIAIONIEe OOJb-
IIMHCTBO OOJBFHBIX ONEPUPOBAINCH C JIHATHO30M OCTpas KUIIeYHass HEmpo-
XOJAUMOCTB.

Pe3yabTaThl n 00CyKaeHTE

Bcero 6putn oniepupoBaHbl 9 60TBHBIX, U3 HUX 4 OOJIHHBIM IPABIITEHEIN
IUarHo3 10 omnepanuy ObLI MOCTAaBICH B IpoLecce AUHAMHYECKOTO HaOIIro-
JeHusl 1 obcienoBaHus. B Hammx HaOMIOACHUSAX YPOBEHb OOTYypallH 3HAUYH-
TEJNIBHO pa3nyalicsl M He KOPPEeIUpoBall coO CpoKaMu 3a0oseBanus. B 1 Hadmo-
IeHUU o0Typupyromuii KoHKpeMeHT Haxomwics B 11K, B 3 — Ha paccTosHUN
ot 50 cm 10 1 M ot cBsi3ku Tpeirua, B2 — B 10 cm u B 3 — B 50 cMm ot mieo-
LeKaJIbHOTO yria. Bennunna kamuel konebanack ot 3,5 10 6 cM U B cpeiHEM
cocraBisia 4,5 cM B GombiieM pasmepe. OTMedeHa CBSI3b MEXIY pa3MepoM
KOHKPEMEHTa M YPOBHEM OOTypauuu: Hauboyiee KPyIHbIC MXET4YHbIE KaMHH
OCTaHABIMBAJIKMCh HEJANEKO OT CB3KM TpeHTma, Torga Kak KOHKPEMEHTHI
MEHBIIET0 pa3Mepa OOTYpHpPOBAJIM TOHKYIO KHUIIKY BOJIM3M HIIEOLEKaIbHOTO
yriaa. B 2 HaOmioeHusxX BBINIE YPOBHSA OOTypaluu OBLIM BBISABIEHBI €IE U
KaMHHM MEHbLIEro pa3Mmepa. Takue KOHKPEMEHTHI, HE BbI3BABIINE KIMHUICCKUX
MPOSIBJICHUH 10 ONEpaLuy, B CIy4ae OTCYTCTBHUS IIOJHOH WHTpaoNepalMoOHHOM
PEBU3MN TOHKON KHUIIKA MOTYT BBI3BATh PEIMIUB KUILIEYHON HEMPOXOIUMOCTH
B paHHEM IOCJICONEPAMOHHOM MEPHOJE.

VY Bcex OONBHBIX MMEIO MECTO pACIIMPEHHE IETeNIb TOHKOM KHIIKU
BBIIIIe YPOBHS 00Typamuu oT 3 10 6 cM. B 2 HabOmofeHUsx OBLIN BEISBICHBI
MPOJIC)KHN KHUILEYHOW CTeHKHM Oe3 mepdopanuu mocneaHed, KOTOpble ObLIH
ymmthl [1-00pa3HbIMM IIBaMM, KOHKPEMEHTHI OBLIM W3BJICYEHBI C IMTOMOIIBIO
SHTEPOTOMHH HIDKE YpPOBHS 0O0Typaruu. B 6 w3 9 mHabmiomeHuit kaMeHb HE
BBI3BAJI IIPOJIC)KHS KUILIEYHOM CTEHKH U 00BEM ONEPaTHBHOTO BMELIATENbCTBA
OTPaHUYMIICSI PHTEPOTOMHEH C W3BJICYCHHEM KOHKPEMEHTOB 0€3 KaKHX-TH0O
TEXHUYECKUX TPyAHOCTEH. Y OAHOM O0JIbHON KOHKPEMEHT BBI3BAJ MPOJIEKEHb
KHUIIEYHOH cTeHKkHu Oe3 mepdopaluy, BBHIIOJIHEHA PE3EKIMsA Y4acTKa TOHKOM
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KHUIIKK C OJHOMOMEHTHBIM (JOPMHPOBAHUEM aHACTOMO3a KOHEL[ B KoHel. Y 3
OOJIBHBIX C HATMYMEM MHOKECTBEHHBIX KAMHEH B IIPOCBETE KHUILIKHU U KETIHOTO
Iy3bIpsi, BBI3BABIIMX PA3BUTHUE TAHIPEHO3HOTO XOJELHCTUTA, MOMHMO 3HTe-
POTOMHH, OZHOBPEMEHHO ObLIa BBITIOJHEHA XOJEIUCTIKTOMHUS M 3aKpBITHE
ceuma JITK.

VY 8§ mamMeHToB MOCIEONEepalMOHHBIA MEpHol MpoTekan 0e3 0coObIx
ociokHeHHH. YMep | GonbHOI 87 neT Ha 4-e CyTKH Mociie ONepanun B pe3yiib-
TaTe IeKOMIIEHCALMU BBIPAKEHHBIX COMYTCTBYIOIMNX 3a00JIeBaHUH.

B cpoku ot 6 MecdiieB 10 3 €T XOJEHUCTIKTOMHUS € 3aKPBITUEM CBUIIA
npousBeneHa 4 OOJIBHBIM C XOPOIIMMH pe3yJIbTaTaMH.

Taxum o6paszom, X KKH nponomkaeT ocTaBaThCsl akTyalbHOW MPOoOIeMOoit
HEOTJIOXKHOU XUPYpruu. Bricokass cMepTHOCTH (0kojo 20%) mpu KeTdHOKA-
MEHHOW HEMPOXOJUMOCTH KHIIEYHHKA dYalle BCero oOyCIOBJIeHAa WHTEp-
KYPPEHTHOM MaTOJOTHEH, IMOKHUIIBIM BO3pacTOM, MO3JHUM IOCTYIUICHHEM.
KommnekcHoe cBOeBpeMEHHOE O0CIeOBaHUE ITO3BOJISIET COKPATUTH BpEMs
MMOCTAaHOBKM KIMHHYECKOTO JAWAarHo3a U B ONTHUMAaJbHBIE CPOKHU BBITIOJHHUTH
OIlepaTHBHOE BMEILIATEIbCTBO. BeposTHee Bcero, OmimapHbIA MiIeyc — 3TO Ta
MATOJIOTH, TIPU JIEUEHUH KOTOPOH MPOSABIAETCS KIMHUYECKOE H TEXHHUYECKOE
MacTEepCTBO XHUpPypra ¢ MEPCOHUPHUUUPOBAHHBIM IOJXOAOM K JWArHOCTHKE,
TaKTHKE, BEIOOPY MeTola U 00bEMa XUPYPTUIECKOTO BMEIIaTeIbCcTBa [4].

CBoeBpeMeHHasi XUpyprudeckas caHauus OOJNBHBIX IOXHJIIOIO U CTap-
YECKOT0 BO3pacTa, OTHOCSINUXCS K TPYMIE PUCKa pa3BUTHA KEITYHOKAMEHHOM
HETMPOXOAUMOCTH, — JICHCTBEHHBI METOA MPOQHIAKTHKH Pa3BUTHUS TIKEIBIX
OCJIOKHEHHMH y 3TOW KaTeropuu OOIbHBIX.

Ilocmynuna 07.07.21

LEnupupny wnwpwgus wnhpuyhtt mtwbguubjhmpmniu:
Uunnpnodwi b pniddwits wnwbdiwhunljmpiniutbpp

Q.U. Skp-Udtwnhpjul, 9.9, Uwhwpjub, U.Q. Unupkljjul,
U.U. Cwhpuqyui

Lkpjuyugws hnpduésmd htinhtwlutpt ntuntdbwuppnid  Eu
wnhpuyhtt wbwbgwibjhnipjut 9 nbhwp, npnup h huyn Bu Gl (B
nupuph ywwndwnny Ykpghtt 12 mwupju pupwgpnid: Zhdudting Yih-
uhjulwt thnpdh b gpuljubnipyut bk qhntnyué mbnkijuwnynipjut
Jpw htnhtwlbpp kgqpuhwbgly &, np &hon dudwbwalhy junwp]us
hwdwhp hknwgnuunipniip whnnpnodwi dudwbwlulhg theng-
ukph Yhpwndwdp, pny) £ vnwhu qquihnpkt Ypdwnt] whnnpnydwt
hwunwundwt dudjbwnubpp b oyunhdw) dwdijbnbbpnd Juwnwpby
Jhpwhwwnwlwt vhpwdwnnipnit: hpunwubih £ wnhpujhtt wmbwbgw-
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tbhmpput, phihanhghunhy mnuih Jepugnuip b hunjbghuntlun-
dvhuyh hpwwbwgnudp dkly thnyny: Upw htwn dkljunty, Ept wnlw k
puppnipjul qupqugdwt pwpdp phul, wmyw junjkghuntundhugh
Juwnwpnudp b juniquyh thwlnidp hbtwpwynp £ ppujubtugul] wjw-
twyht yupgny:

Intestinal Obstruction Caused by Gallstone. The Peculiarities
of Diagnostics and Treatment

Z.A. Ter-Avetikyan, V.V. Saharyan, S.G. Aghabekyan, S.S. Shahbazyan

In the article presented we study 9 cases of intestinal obstruction caused
by gallstone for the last 12 years. Based on clinical experience and the given
literature authors conclude that timely comprehensive examination by modern
diagnostics allows to considerably reduce the time of diagnosis and perform
surgery in the appropriate period. The more preferable method is to remove
intestinal obstruction, biliodigestive fistula and perform cholecystectomy
momentary. Yet, in case of high risk of complications the surgery of cholecys-
tectomy and removal of fistula can be done routinely.
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CraTucrnueckas OIICHKA U3MeHeHMIl moKa3aTejei KpoBH
Y 0KOT0BbIX 00JILHBIX

A.I'. Kapanersn, K.1O. Ba6asu, B.C. I'puropsin

Hayuonanvuwiii oscozoswiti yenmp M3 PA
0054, Epesan, /lasudawen, n/s 25

Knroueswvle cnosa: TCPMUUCCKUC OXKOTH, OKOroBasd 60J'IC3HI>, IIOKa3aTcIn
KpOBH, TCMOJUHAMUKA, KOHIICHTPALlUsI HOHOB KuNa

Oxoru ABJIAIOTCS HAaWOOJIee YacTO BCTPEUAIONTUMCS BHUIOM OBITOBOHN H
MPOM3BOACTBEHHOUW TpaBMbl. OKa3aHHE MMOMOIIM O00XOIKEHHBIM TPEACTABISET
0COOYI0 3HAYMMOCTbH JIJISl BOGHHO-MEAMIIMHCKOM CITY>KOBI U TpakJaHCKOW 000-
POHBL. DTH OOCTOSITEIhCTBA SBUIIMCH CTHMYJIOM K WHTEHCHBHOW pa3paboTKe
METOJIOB JICYEHHS OXKOTOB, YTO HANUIO OTPaXEHHWE B OTPOMHOM KOJIHYECTBE
myOIUKaIii B IEpUOINYEeCcKOl medaTH. POCT 4acTOTHI BCTpeuaeMOCTH OXKOTOB
Y JICTAIbHOCTU CPeir 00O0KKEHHBIX OTMEYAeTCsl BO MHOTHX rocyaapcrsax. [1o
naHHbIM BO3, 05k0ru 3aHUMAIOT TPEThe MECTO IO YaCTOTE CPEIU MPOUUX TPABM
[3]. AkTyanpbHOCTE TIPOOJIEMBI 0KOTOBOM TPaBMBI OIIPEACIIICTCS 3HAYUTEIIBHON
YacTOTOH TOPaKEHUS, CIOXHOCTHIO M JUIMTEIBHOCTBIO JICUCHUS, IOTepei
TPYJOCIIOCOOHOCTH U CPABHUTEIBHO BBICOKOU JICTATBHOCTHIO MTOCTPAIABIIUX.

CyIIHOCTh TEPMHUYECKOTO 0XKOTa 3aKJII0YaeTcs, Mpexke BCero, B Hapy-
IMIEHUU CTPYKTYpPHl M (DYHKITMHM ITOKPOBHBIX, a MHOT/IA U Oojee riayboko pac-
MOJIO)KEHHBIX TKaHe# (CIM3UCTBIX 000JI0YEK, MBI, KOCTeH), BOSHHKAOIINX
MOJI ICMCTBUEM BBICOKOTO TEPMUYECKOTO arcHTa. ['MOenb TKaHel mpu 03Korax
HaCcTynacT nepBUYIHO, IMIPU 3TOM MPOUCXOAAT CBEPTHIBAHUE U pacnajg OEJIKOBBIX
JacTHI] OT HEIOCPEICTBEHHOTO BIMSHUS TepMudeckoro dakropa [12,13,15].
Havapmmce MecTHO B 000%OKEHHBIX TKAHSAX, TATOJIOTHYECKUI MPOIECC BCKOPE
npuoOpeTaeT oONIMii XapakTep, OBICTPO Pa3BUBAIOTCS BBIPAXKCHHBIC TYMOPAIIh-
HbIC CABUTH, YTO, B KOHCYHOM HMTOI'C, IPUBOJUT K HAPYHICHUIO BCEX BUI0B 00-
MEHHBIX TporieccoB. lIpu pacmpocTpaHeHHBIX M TIIYOOKHX O0XKOTax BCKOpe
MocIie TPaBMbl 3aKOHOMEPHO BO3HUKAIOT M Pa3BUBAIOTCS BHIPAKECHHBIE (YHK-
IMOHAJIbHBIE, @ MHOTNIA Jake U MOP(OIOTUYECKUE U3MEHEHHS TIOYTH BO BCEX
OpraHax W CHCTEMax W MOJJEPKHBAIOTCS B TEUYEHHE BCEro Iepuoja OO0Je3HHU.
JlokazaH yHHBEpPCAIBHBIN XapaKTep W3MEHEHHWH B OpraHU3Me IpH OOIMHPHBIX
TIIyOOKHX OXKoraX. DTO IMO3BOJIWJIO BBIACTUTh MX B OTIEIBHYIO HO30JIOTH-
4ecKyr (popmy — oxkoroBytro 0oie3Hs [9,14].
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TspkecTs TedeHWS W WcXop 3a0oiieBaHWS 3aBHUCAT OT IUIOIIAIH TOpa-
JKEHHSI, COCTOSHUS 3aIUTHBIX CHJI OpraHu3Ma OOJFHOTO, CBOEBPEMEHHOCTH H
MOJHOTHI JiedyeOHBIX Mep. HapylieHue MHOXKECTBEHHBIX (DU3UOIOTUYECKUX
(GYHKIUH KOXXKM TPU TIIYOOKHX 0XKOTax (TepMOpPETYIHPYIOLIEH, AbIXaTelIbHOM,
3aIATHOM, TTOKPOBHOW) OKa3bIBaeT OOJIBIIIOC BIMSHHE Ha TeUeHHE OO0JIe3HH,
BILJIOTH JIO IIUTENN3AINN PAHBL.

Henbto Hamieid paboOTHI SIBISIIOCH BHIABICHHE M3MEHEHHH J1a00paTOPHBIX
MoKasaresedl y MalueHTOB C 0KOTOBBIMH TPaBMaMH C MPUMEHEHHEM METOJIOB
CHCTEMHOTO aHaJIH3a.

YunuThIBas YyBCTBUTEIHOCTh KPOBETBOPHOW CHCTEMBI K JEWCTBHUIO
BHEIIHUX (HaKTOPOB CPEZbl, B YUCIIO MOKa3aTejel, MOABEPTHYTHIX HCCIIeq0Ba-
HUIO, OBUIM BKJIIOYEHBI MOKA3aTely OOINETr0 aHallM3a KPOBH, OMOXMMUYECKUX
HCCIIeIOBaHM M, CBEPTHIBAIOIIECH CUCTEMBI.

MarepuaJj 1 MEeTOABI

Bt npousBeieH aHAIN3 KPOBU Y 0KOTOBBIX OOJBHBIX MPH MOCTYILICHUN
B Hammonanbneiit oxoroBerid meHtp M3 PA. M3ydenue mokazaTeneid KpoBH
OBLJIO TIPOBENECHO C MOMOIIBI0 CTAHIAPTHBIX YHUMUIIMPOBAHHBIX METOIOB [6-
8,10].

Bce 3t mokazarenu ObLIM M3Yy4eHBI y 194 0XOTOBBIX OOJBHBIX C TEp-
mudeckumu oxoramu Il cremenu, moapaseineHHBIX Ha 2 TPYIIBl B COOT-
BETCTBUH C IUIOMIAbI0 (B MPOLIEHTHOM COOTHOUICHWH) PAaHEBOH MOBEPXHOCTH
tena (I rpynma — no 5% u Il rpynma — 15%).

i cpaBHEHHS pe3yJIbTATOB OBLTH MOJYYCHBI OPUECHTHPOBOYHBIC BEIH-
YHHBI U3yYaeMbIX MIOKa3aTeeH y MPaKTHUECKU 3I0POBBIX My»K4KH (20 denoBek
B Bo3pacTe oT 31 mo 53 ;meT — KOHTPOJbHAS TPYIIA), IOCTOSHHO MPOKUBAO-
mwx Ha Tepputopuu PecnyOmmku ApmeHwus, oOcienoBaHHBIX B IleHTpe. Bce
1abOpaTOPHBIC UCCIEAOBAaHUS TPOBEACHBI B KIMHHKO-TA00PATOPHOM OTACIE
Hanwmonansroro oxxorosoro mnenrpa M3 PA.

AHanu3 Marepuana TPOBOAMIICS C IOMOMIIBIO psAda KOMITBIOTEPHBIX
Mporpamm, IpeaHa3HaueHHBIX ISl CTATUCTUYECKOH 00pabOTKH MacCHBOB IH(]-
POBBIX NaHHBIX. BBUTHM MCTIONB30BaHbBL: AeKkTpoHHas Tabnuia Microsoft Ecxel u
CIeMATM3UPOBaHHBIC cTaTHCTHUYecKre akeTsl StatSoft, SPSS u  StatGraphics
Plus [1,2,4,5,11]. Hapsmy co cTaHZapTHBIMH CTaTUCTUYCCKUMHU METOIaMHU
WCTIONIb30BaHbl: MYJIbTHPETPECCHOHHBIN, PETPECCHOHHBIN, KIIACTEPHBIN U JIp.

Pe3yabTaTsl n 00CyKaeHHE
IlaTtomoruueckue CABHUI'Y, KaK U 3aIATHBIC KOMIICHCATOPHLIC IMPOLECCHL

B OpraHu3Me, pa3BUBAIOTCS CTaAuUHO. [IpudemM Kaxaol CTaguu CBONCTBEHHBI
CBOM, HambOoJee XapaKTepHble W3MEHEHHS, OHH OOHAPYKHBAIOTCS KIMHHYEC-
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KAMH TIPOSIBIICHUSIMH OCHOBHBIX MATOJIOTHYECKHX MEXaHH3MOB O0)KOTOBOM
0OJIC3HH.

[pennaraemas nepuoau3anus 0KOTOBOM OOJIE3HU pacCMaTPHUBACT 3aKO-
HOMEPHO HaOJt0JaeMble OCJIIOKHEHUSI B TCUCHHE OOLIMPHBIX TITyOOKUX 0KOTOB
(o, TokceMus, WH(EKIIMOHHBIC OCIOXHEHHUS) KaK CTaauu OOJe3HH, II0-
CKOIIbKY TOSIBJICHHE KaXKJIOTO U3 HHX SIBIIIETCS BBIPAKECHHEM TSKECTH TECUCHUS
¥ BO3MOXXHO JIMIIb B ONPECICHHON IMOCIEAOBATEIILHOCTH, B OIMPEICIICHHOM
nepuone 601e3Hu. B 3TO CBS3M BaXKHO MPOBOAWTH MOHUTOPUHT JabopaTop-
HBIX TIOKa3aTelell W MPUMEHWTh CHUCTEMHBIH IMOIXOJ C BBISIBJICHHEM B3aMMO-
3aBHCHMOCTH TOKa3aTellell KPOBHU C IPYTHMHU MOKa3aTeIsIMHU.

CryieHue KpoBH, HACTYIAIOIIEE BCICACTBUE IUIA3MOIMOTEPH U MATOJO-
THYCCKOro JCIIOHUPOBAaHUA KPOBU, CTAHOBUTCA OJHHUM M3 BECAYUIUX MCECXAaHU3-
MOB pacCTpOCTBa TEMOJAMHAMUKY TIPU 0’KOTOBOM IIOKE.

CreneHb TeMOKOHIIEHTPAIMH TPSIMO 3aBUCHUT OT TUIOIIAH MTOPAKESHUS U
TshkecTn okora. O pa3Mepax TeMOKOHIICHTPAIUU CYIST MO KOJHYECTBY DPHU-
TPOLIMTOB, TEMOIJIOOWHA W Te€MAaTOKPHUTA, PEe3yJIbTaThl UCCIEAOBAHUN KOTOPBIX
MIPEJICTaBICHBI B TaOIHIIE.

Tabruya
Cooepoicanue 2emo2n00una, IpUmMpoyUmos 1 2eMamokpuma 6 Kposu
¥V 00#0208bIX GOTbHBIX
Iokaszarenu 5%, I rpynma 15%, II rpynma
I'emoro6wH (1/11) 128,6+4,23 144,75+4,91
purpouuTsl (x10'/m) 3,96+0,18 4,65+0,15
I'ematoxput (%) 43,4+1,32 48,75+1,51

ITo »Tum 3 mokazaTensiM OOHApY>KEHO NOCTOBEPHOE OTIMYHE MEXKAY 2
rpynnamu (c oxxoramu 5% u 15% noBepxHOCTH Tena).

Hcnonb3oBaB MeTONl MYJIBTHPETPECCHOHHOW 3aBHCUMOCTH, MBI YCTaHO-
BHJIM B3aMMO33aBHCHMOCTh JTHX 3 TOKa3zaTeneil. Y mammeHToB ¢ 5% MOBEpX-
HOCTHBIM TOpaXEHHEM OOHapy>KeHa KOPPESILMOHHAS B3aUMOCBS3b MEXKIY
YPOBHEM TeMOoriio0nHa U 3puTpouuToB (1=0,95), reMorno0MHa U reMaToKpuTa
(r=0,99), pu 15% mnopakeHNH MEXKIY YPOBHEM I'eMOTJIOOHHA M SPUTPOLUTOB
(r=0,97), remornobuna u remartokpura (r=0,93). Ha puc. 1 npuBeneHa myib-
TUPErPECCUOHHAs] 3aBUCHMOCTbH IIOKa3aTeJiel, XapaKTEepPU3YIOIIUX CTeleHb
reMoKoHIeHTpauun mpu 5% (a) u 15%(0) mopakeHHHM KOXXHOTO MOKPOBa, M
cooTtBeTcTBytonne ypaBHeHus: z=0,1128-0,0032x+0,1021y (mpu 5%),
7z=1,5265+0,016x+0,0262y (npu 15%), Tme X— ypOBeHb TE€MOTJIOOWHA, y—
YPOBEHb I€MaTOKpUTa U Z— YPOBEHb 3pUTPOUUTOB. Kak BUAHO M3 ypaBHEHHMH,
K03 PUIIMEeHT MpH ToKa3aTele «reMoriooun» B ciaydae (0) B 5 pa3 Bblme, a
K03 PUIIMEHT TP TMOKa3aTene «reMaTOKPUT» TOYTH B 4 pasza HIKE TeX XKe
nmokaszateseit mpu 5% mopakeHuu.
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Puc.1. MynbpTHperpeccioHHast B3aUMOCBS3b NIOKa3aTeleH, XapaKTepU3YIOIMX CTETICHb
reMoKoHIeHTpauu npH 5% (a) u 15%(0) nopakxeHHH K0>KHOTO MOKpOBa

OMHOBpPEMEHHO YXKe B paHHEM Iepuojie 0OHapy>KHBaeTCs 3HAUUTEIbHAsS
aKTUBU3AIMS KOCTHOMO3TOBOTO KPOBETBOPEHHS, YTO B M3BECTHONH Mepe KOM-
MIEHCHPYET MOTEPI0 3pUTPONUTOB. Ha3BaHHBIE H3MEHEHNUS B KPOBH Y OOJIBHBIX C
OKOTOBBIM IIOKOM 3HAYUTEIBHO 3aTPYIHSIOT KPOBOOOpAaIleHHE W Croco0-
CTBYIOT HapyIICHUSIM BHYTPUKICTOUHBIX PEAKIIUH.

Hapsiny ¢ 3Tum oTmedaercs JEHWKOIMTO3, KOTOPBIM XapaKTepU3yeT He
TOJILKO CTaJMI0 0KOTOBOTO IIOKA, HO W TIOCIEIYIOIINNA OCTPBIA TEPUO]] — TOK-
cemuto. BHauane JeHKOUUTO3 SIBIAETCS B U3BECTHOW Mepe MPOSBICHUEM Cry-
LICHUS] KPOBH, a TIO3]HEE, B CTaJINM TOKCEMHH, OH Pa3BHBAETCS B PE3yJIbTaTe
WHTEHCHBHOTO pacliajia TKaHeH W HarHOWTEIFHOTO Tpolecca Ha 000X KEHHON
koxe. [Ipu 15% momany 0k0roBoil MOBEPXHOCTU KOJHYECTBO JIEUKOLIUTOB
pocturio 9,56+0,5x10°/m, 4TO JOCTOBEPHO BbIIE HOPMANHHBIX 3HAUCHHIA
(6,5+1,5x10°/m).

B ocHOBe HapymieHHs BOZHOTO OOMEHAa, OCOOCHHO BEBIPAKEHHOTO B
TIepBbIe JBa JHS IOCTE TSDHKEIOH 0KOTOBOUM TPaBMBI, JIGKUT OOWIBHAS MOTEPS
KHUIKOW YacTH KPOBH: BOJAa IEPEXOAUT B TKAHU, CO37aBas TKAHEBOHW OTeEK.
[Tna3momnoTepsi MPUBOIUT K OBICTPOMY HApYHICHHIO OCIKOBOIO COCTaBa KPOBH,
MpeKIe BCETO 3a CYeT MOoTepu albOyMWHOB. lIpom3omiio cHuXeHHe ypOBHS
anpOyMHUHOB ¢ 44,5+2.2 /11 (B HOpMe) K 39,04+1,48 1/n (mpu nopaxenun 15%
MOBEPXHOCTH TeNa). DTO co3haeT emie OoJiee ONarompusiTHbIE YCIIOBHS UIS
JambHeNIero mnepexoaa BOAbI U3 KpoBH B TKaHH. OOHapyXeHO TakXke, YTO
YMEHBIIIEHUE TOKa3aTensi o0mero Oeiaka MPOMCXOAWT MapajuIeIbHO TSHKECTH
nopaxkenus. Tak, Ha puc. 2 TIpUBEJIEH YPOBEHB OOIIero OenKa B 3aBUCUMOCTH
OT TUTOLIa ¥ MOPAXKEHHOM MOBEPXHOCTH.
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Puc. 2. YpoBeHns o011ero 6enka B 3aBUCUMOCTH OT MPOIICHTA 0KOTOBOW MOBEPXHOCTH
C moMomIbI0 METOa PErPECCHOHHOTO aHAIHM3a TIOJYICHO ypaBHCHUE:
y=99,56-23,77*1g(x),

I7ie X — BeIMYMHA paHeBOW mMoBepxXxHOCTH (B%), a y — colepkaHhe o0Imero
Oernka.

B cBs31 ¢ TKaHEBBIM aMAO30M, HAKOIUICHHEM MOHOB HATPHS B TKaHSIX U
MOBBIILICHHOW BHIPaOOTKOW allbOCTEPOHA TMOBBIACTCS THIPOPIIBHOCTh TKa-
HEBBIX KOJIOH0B. OJHOCTOPOHHEE JIBI)KEHHE JKUAKOCTH U3 KPOBSHOTO pycia
B TKaHU 4Yepe3 MPOHHLAEMBbIC KaNWUIIpHbIE MeMOpaHbl IMPOAOIIKACTCS B
TEUEHHE JABYX CYTOK IOCIE 0XKOTa M UMEET, [10- BUAUMOMY, 3alIUTHBIA Xapak-
Tep. borbioe KomMuecTBO TOKCHYECKUX MPOAYKTOB HEMIOIHOTO pacnaja Oelka,
00pa3yroImuxcsl B Pe3ysibTaTe 0XKOra, NMPH 3TOM IOKUAAET KPOBSHOE PYCIIO U
HAKaIlIMBaeTCs B MEXKKJIETOYHOM IIPOCTPAHCTBE, YTO B H3BECTHOM Mepe
MpeIoTBpallaeT HHTOKCUKALIMIO OpraHu3Ma B paHHEeM Iepruojie 00Je3HU.

OOmue caBUTH B (PU3UKO-XHUMUYECKUX PEAKIMSIX U HAPYIICHUE OKHCIIH-
TEJIbHBIX ITIPOLIECCOB B IIE€PUOJ OXKOIOBOI'O WLIOKA IPHUBOAAT K HAPYLICHUIO
00MEHa IIEKTPOJIUTOB. XapaKTep 3TUX U3MEHEHUH IPU 0)KOTOBOM IIIOKE ITPHUH-
LUUNHAATBHO HE OTIMYAeTCs OT TaKOBOTO MpPU MEXaHW4YecKoil TpaBme. JIumb
OoJiee BBIpaKEHHAss HHTEHCUBHOCTD X MPOSIBICHUS XapaKTEPU3yeT OKOTOBBIH
mokK. Pe3kuit anmmo3, MOHMKEHHE PE3EPBHOM MIEJIOYHOCTH OMNPENEIISIOT CTe-
[ICHb HapyLIeHUs1 OOMEHa JIEKTPOIUTOB MIPU 0KOT'OBOM IIOKE.

KoHueHTpanus MOHOB HATpPHUs M XJIOpa B KPOBHM YMEHBLIAeTCs Mapaj-
JIENTBHO TSHKECTH TIOPAKEHUS M CTETICHU CTYIIEHHs KpOBH. Y MalueHToB ¢ 15%
[IOpPa’KeHUEM IOBEPXHOCTH TeJla OOHApPY’>KUJIOCh OCTOBEPHOE CHIDKEHUE KOH-
neHTpaun WoHoB Hatpus (136,5+3,2MMoONB/N) MO CpaBHEHUIO C HOPMOM
(143,5+1,5mMmonb/m). I3 nuTepaTypHBIX HCTOYHHKOB OBLIO OOHApYKEHO, YTO B
KPOBH TIOBBIIIACTCS COICPKAaHUE MOHOB Kanus M ¢Gocdopa U CTENEeHb UX yBe-



Menumackas Hayka Apmenun HAH PA 1. LXI Ne4 2021 97

JUYCHUS TapajuiellbHa TSHKECTH O0JKOTOBOTO IMOKa. MBI OOHApYXKMIM HE3Ha-
yuTenbHOE (HEHOCTOBEPHOE) TMOBBIMIEHHE COACPKAHUA HOHOB  KaJHs
(4,6+0,45MMonb/1 OTHOCUTENBHO HOPMEL: 4,4+0,05MMO1B/1T).

KoHnneHnTpamus 37€KTpOIUTOB B KPOBH B MPSMOM CMBICIIE HE OTPa)KaeT
X OOIero coiepkaHus B opranm3Mme. [louTH y Bcex OOJMBHBIX C OYKOTOBBIM
IIOKOM B OpraHu3Me OOHApYXHMBAETCS MOJOKUTEIBHBIA OallaHC HATPHS H
XJIOpa BCJIC/ICTBUE HAKOIUICHUSI MX B TKAHSX W OTPUIIATCIHHBIN OallaHC Kauus U
¢dochopa B pe3ybTaTe 3HAYUTEIHHOTO OOCTHEHUS UMH TKaHEH.

Hakormienne B TKaHSX HOHOB HATpUsS W XJIOpa SBISAETCS KOCBEHHOM
MPUYUHON YCHIIEHUS TKaHEBBIX OTEKOB. M30BITOK MOHOB KallMs B KPOBH Ha
(hoHE MMOYCYHON HEJIOCTATOYHOCTU B PAIC CIydacB OOYCIIOBJIMBACT KATHIHYIO
MHTOKCHKAIWIO. BBICOKHE IMOKa3aTenu TUMEPKATUEMHUH MPH OKOTOBOM IIOKE
BCETJa SBJISIOTCS MPOTHOCTHYECKH TSDKEIBIM MPU3HAKOM HAPYIICHUS HOHHOTO
paBHOBECHS.

C ynydilieHueM COCTOSIHUS MaleHTOB, BOCCTAHOBICHUEM KOXHOIO TOK-
pOBa HOPMAJU3YETCS CONCPIKAHHME TeMOTIIOOMHA, SPUTPOITUTOB U JICHKOIIUTOB.
BoccTanaBmuBaloTcsl Tak)Ke KadyeCTBEHHBIC H3MCHCHHS OEIIKOBOTO COCTaBa
KpPOBH.

HaOmroneHus mokassIBalOT, YTO TEUCHUE 0KOTOBOM OOJIE3HU 3aBUCHUT OT
TSDKECTH TIOPAXEHUS, pEaKTUBHOCTH OpPraHU3Ma, OT CKOPOCTH BOCCTAHOBIICHUS
J1a0OpaTOPHBIX MOKa3aTelIeH, KOHIICHTPAITMH JJICKTPOJIIUTOB B KPOBH M JAPYTHX
nmoka3zateneii. BoccTaHoBIeHHE BO3MOKHOCTEH OpraHu3Ma B MEPBYIO OYepeib
3aBHCHT OT CBOCBPEMEHHOTO U 3(D(PEKTHUBHOTO JICUCHHUS.

Iocmynuna 09.07.21

Uypwspm] hpjwtinubph wipjub gniguithpubph
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Statistical Assessment of Blood Indicators changes in Burn Patients
A.G. Karapetyan, K.Yu. Babayan, V.S. Grigoryan

As a result of extensive burns, a complex of unique pathological, func-
tional and pathological changes develops. Systematic study of blood parameters
allows to correctly understand the mechanisms of pathological processes and
course.

Statistical methods were used to determine the dependence of some blood
parameters on the degree of damage.

The clinical picture of the disease and the systemic analysis of blood
counts allow you to get a correct idea of the course of pathological processes.
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28 618.1: 579.2

ndph juphg juptuppyuyht pulnkphutbph
whowwnidp b ntuntdbwuhpmipiniup

L.4. Ywuhbpu

22 QUU Sugykiuwunbulninghu» QUY
0056, Epluul, Ynipojuili 1h., 14

Fubuwyh punkp. Ypsph Jup, julunnpughiikp, julunnynljtp

Unpéph Jupn, hp hwpniun ubinujhtt wpdbpubph, jEiuwwlnhy
pununphsikph  Jhwwdhibph, Jdhypnbdkintbph,  $pdbinibph,
hunit b w&h gnpéntubph, husywbu twb tpwinud wwpnitwlyng
wypnphnunpl pwlunbphwubph otnphhy, pwpktywun wqpbgnipmnit k
niukund hywbu tnpwdth wnbunnwdnpuwjhtt hwdwlwpgh, wjtybu
£ wdpnne opquthquh Ypw [2, 6-8]: Upéph Jupnid wnljju wypnphnwnhy
pulubtphwttpp jubpwpgbnud b whinwsht dwupkubph wép un-
pwsth wnbunwdnpuughtt hwdwlupgmd hobghtyng hupklghnlt hh-
Juunnipnititbpny hhjwinwbuwnt hwjwbwlwbnipniup [1-5, 11]:
‘Unpwsth wnhpwjhtt dhjpnphniugh dbwynpnudp hhdp E hwinhuw-
unud unpwshutbph wnhpuwjhtt yuwnbkoh wdpuwingdwup® npdupw-
nuuptbph wpnwiubnndubph wpnwunpnipjut b wnhpwhtt pwthwb-
ghjhnipjut tJuquuip, opquithquh tynmipwihnuwbwluihtt b huntbiw-
putwljui Spugpdwbp, hbnbwpup tyuwunnd £ jupdwdudbn b
Epjupududjinn wpnpowljut Jhdwljh dAbvwynpdwiup b pupbjuddwinp
[8-10]: UwnnwmgJws ghwnbihputpp Jupnn kb hhdp hwinhuwtw) hknw-
qunud dwtjuljub utunh unp pwbwdbbp dowlknt hwdwp, npnup
wifbiih qu] Jupnn &u pinophtiwlity Ypsph Yuph phophtwlp b bujuu-
wnl] wnnne wnhpuyhtt Uhpnphnunwjh Abwynpdwp:

SYju] wohtmnwiph tyunwljt £ hwyumuwnwbtwptiwly Yihuhnpk
wnnng Yuliwbg Ypdph Yuphg juphwppduihlt puntphuitph (90F)
wpwwnnidp, niuntdbwuppnipniip, twpbtwjut tnyuwjubugnudp b
hudbdwwnwuljut punipwughpn:
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Unipp b Ukpnnubkpp

ZEnwgnunipjut ynipp hujuwunwbwptul 22-28 wnwupklwub Yih-
uhynpbt wpnne Sutinwuubtph Ywphg dkp Ynnuhg wipwndus juy-
wnnpwghjubph (Lactobacilli) 1 jwljninynltph (Lactococci) pmudutipt ku:
Uslumwnwipnid oquuwugnpdyt] Eu uwnbph] wmwpwukp, dwuptwqbpd
pwuqhd, LAPTg [12] (qpnilng 10, whwwnnt-15, wnphywunt-10, swpw-
puultljuyht Epunnpuljun-10, mdht 80 - 1 d)) wmqup b wpgqubwl, MRS
(Himedia, India) wqup b wpquuwl, Nutrient broth standard 1 (Serva,
Berlin), imiquqtps Jupe, Gpuuh ubkplhdwt hwjwpwsdnt (Gram Staining
Set, Ghatran, IIR), , opuhnuquyhtt ujujunwljukp (Himedia, India) b tyni-
ptpp pinphtpuhnhtl ggniynbwnh 0.1% msnyp, 0.1 % Ubkphiki Yu-
wniun, wshiweptnh hwjuwpwédnt (CIBA — GEIG), opwsth wkpopuhy
(H202), L-wipghtthty, NaCl, HCl, NaOH, K2HPOx:

Unséph Juph tunipubpp yEpgdty Eu 22-28 wnwupklwt Yihuhnpku
wnnng shtpjuttphg wwhywibkin] wubunhfugh popnp juinbbbpp’
twuopnp odwnny b opny (Jugyby Eu dknplpp, hbnn Ypéph wpbknp b
wunnyp, uppyl) dwiptwqbps puighdnd b qkpgmud  pinphtpupnht
gqpniyntwinh 0,1%-wting (nisniypny: Uwtuptwuqbps putqhdny snpwug-
Uknig htwnn Unwin 0,5 - 1 U] Yupp puthil) b dwolhg wigus w-
nnnjwdnipjntihg juntuwthbint hwdwp: Yupp 2-3 U dknpny wpunw-
Uqyt) £ dwmupkwqbps thnpdwnph by, nknunnpyt) uvunnygny wnnwupuyjh
uUko, 1 dwdjw pupwgpnid hwugyk] jupnpuunnphw: 9dbkpgqusd Yuph
udnpubpp unupwugnidubpny guugt] Eu jniquqtpsd Ynygh fupnd, ubk-
1Ejunnhy wqupujhtt LAPTg U MRS dhowjuwjpbpnud, wjunthbnb dwy-
pwiwt Juwph udniph htwn (npwbku uwnnighs) hulnipugdl); 1 - 3 op
37°C — nuu:

Quptwppyuwiht pulnbphwtbph dwpnip §nyunipuibp unw-
twnt byuwnwlny Ykpohtt tnupugnidutphg Juwnwpybk] tu guupubkp
ubjkunhy dhowduwypkph ypu: Udws qunmipubp, punn hpkug unpdn-
Inghwljwt hwwnlwuhpubph, dwppybky Eu, b Ypyhtt unniqdl) kE tpubg
Ynnuhg Jupp dbpdktnnwugubint ntbwnipniip: Uupwndws juljunn-
puljunbphwitpp ubpldt] o pun Gpudh, nrunidbwuhpyl] jnruwght
dwtpunhunwlh nul: Munidbwuhpyby B tub whgwndws snwdubph
Juinujuquyhl, opuhnuquihlt wjinpympinitp, wpghthtihg winthwyh
wnwowgniup, Juynitnipjniip ohpdwunmhdwuh 10-50 C° whpnypuk-
pnud twl NaCl-h 4,0-6,0 b PH-h 2-9,5-h ujuwndwdp: Ushuwontph jni-
pugnidp unniqty k pun Ppohh pulunbphwibtph npnosh’ 18 wwpphp
owpwnubph Yhpundwudp:
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Onpdkpp Juwnwpyk) Eu 3-5 Yplhunipyudp, vnwugdws wnyjwjubpp
tupwpldt] tu hwjwuunpnipjuit quwhwndwt Jhdwljugqpuijut
Uwldwl pun Unynipkinh phunh, b oquuugnpsyk) E R Project for
Statistical Computing version R 3.1.1 épwughpp: Upjnwwnwbpnid uwnwg-
Jus njujubpp hwdwpynud Eu hwwuwnp p< 0,05, Eptk htnnwgquynid

wy] wpdbpukp skt nhunnwplyby:
Upmyniupubpp b pttwpynidp

Fninp dhowduwyptpnud, wyn pynid twb Yndh Jupnid, wnfju k
dwuptubph hwjwuwp wg dhish 104 tnupwgnid, htsp Jyuynid E
dwypuljub jupnid 104 - 10° QUUAL juptwppduwht pulnbkphwuubph
gnynipjutt dwuht (wn. 1.):

Ugyniawly 1
Uuypulul uph dnupugnidbbpn
‘Unupwugnidubp
Uhgunjwjp 10! 102 10° 10+
Unih jup +++ +++ +++ +++
LAPTg ++ + + i
MRS ++ ++ o+ +++
Qunmplbph 4000 300-500 30-50 3-5
pwbwlyp
Cunhwnip 4,0 (+0,5) x 105
QUUAL

bull MRS 1 LAPTg wquph Jpw wpjwé guupubph wppyniupnid
wnwowgwd qunnipubph nunidbwuhpmipnitip gnyg wykg Unpdnin-
ghwwbu hpuphg wwpphpdnn qunniptbp. wnniqll] £ bwb Gpubg
Unyh Jupp dwjuppbint hwnlnipiniup (uy. 2.): Ukniuugdus snwd-
utph dnn unniqyt] £ Gpudny ubpldbne ntbwlnipiniup, junwjw-
quyptt b opuhnuqujhtt wlnpympnibbpp, wpghhthg wdnbhwlh
wnwowgniup (wn. 3.): Gpudnpulubl, junwjuqu b opupnuqu pw-
guuwlut snuwdubptt wpwbdtugyl] bt htnwgqu nrunidbwuhpnt-
pintuttiph hwdwnp:



102

Menunuackas Hayka Apmenun HAH PA

. LXI

Ne 4 2021

Upginiuwly 2

Upéph uphg whounnyws juphwppjuyhlh palukppubbph b qupniphbph
Unppndbnphl hunnlubpobbpp b uyph  phpukinnughul

Qunniplbph Quph
yppe Unpdninghwle Fohgltiph nppninghul dtEpdkunmghwi
ol Quthubpp, Quithubpp,
Stupp i Stupp i,
Unlytp,
LH45 E‘;ﬂm“ﬂl’ 1,0-12 | kplup 0,7-09 ++
P onpwikpn
LH46 | Dvibnul 10-13 | U bwpd oo g ++
thnpp onpwiikp
Sniwhljukp,
LH 47 qmlzh‘l}l o | 2025 | yung 05x25 -
qnujt, dhop onpulikp
Quplw-
LH 48 gy, dhohi 2,0-25 | 8muwhYukp 1,0x3,0 ——
Uyhuul, Unljtip,
LH 49 1,0-1,2 0,5-15 -
Uhohta onpwlikpny
Uyhwnul, Unlytp,
LH 51 1,0-1,5 1,0-1,2 ++
Uhohtu nhynynykp
) Sniyhlukp,
LH 51 ;II‘EI;UEHEP 1,0-15 | kplyup, 1,5x2,0 Tt
i pupuily
Quptw- ) Sniwhljukp,
LH 52 gt hpp L215 |, s 0,5 x1,0 -
Uy hunul, Unltp, up&
LH 53 1,5-2,0 0,7-3,0 ++
Uhoht onpwlikp
“Fhuynynlkp,
LH54 | Dubwwl, 10-12 | inbtph 05-1,5 ++
thnpp tplup
onpwikpn

+ pny), ++ Uhohly, +++ quy

busywhu bpnud E wpmnuuwl 2-hg, $Epdbunwugus Juptphg
wqupujht dhowjuyph Ypw wpdws gwbpubph wpmyniipnid wnw-
owgws qunniplbpp nwppbpynud Eu nbupny, gnyunyg b swthubpny:
Qunnipubpp Jupbh £ pwdwil] 4 hhdtwlwt pudpbph’ uwyhunwl,
thnpp' 1,0-1,3 Ud, juplwgnyl, dhehtt 2,0-2,5 Ud b fuplwgnyl, thnpp
1,0-1,5 dd b uwhwuy, dhohtt 1,5-2,0 dd wpudwgstpny: Uwbpw-
nhunwljujhtt nuunidbwuhpnipniip gnyg kg 4 gniyhlughtt b 6 Yn-
Juyht prnudubip:

bPusybtu Eplnwd £ wnniuwlhg, wipmnjws juljnnpughjubnph b
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jwunnynykph dntunyniyunnipuny pugnitwl b $Epdbunwugubint jw-
PR uwuyu juph dwujuppiut  wpugmpjudp b dwupngnijubph
puudnpnipjudp juijnnynlpp qghenid L juljuninpughjatpht:

Upginiuwl 3

GoF-ukph opupnuquyhl, Junnwyuquyhl wlmpynipinibakpp, wpghiahihg
NH3 mnmowguwl ntunmdluuppniginiap b GEplynida puwn Ypudp

UpeR Quunwjuquyhtt | Opuhnuquyht Unghuhtuhg NH3 Ukpynud
onwd wljunhynipnil wljunhynipeniu wnwewgniup nuwn @puth
LH45 - - - +
LH46 - - - N
LH47 - - ¥ +
LHA48 - - + +
LH49 - - - +
LH50 - - ¥ ¥
LH51 - - ¥ -
LH52 - - ¥ +
LH53 - - ¥ +
LH54 - - - N

+wd Ju, - wg sju

busytu tplinud £ wnniuwly 3-hg, pnjnp jujuninpughjubpp juwnw-
Juqu b opuhnuqu puguuwljut b, gpuunpuljut B, hull wpghtththg
wunthwl wpwowgunmd ku kg pnwd:

Uwjpufub juphg wigwunjud jwlunnpughiitph $hqhninghw-
Jut b Ynyunipw hwnljmpniutbpp thpujugus ko wr. 4-nid:

®dnpdh wpnyniuputinhg Epind E, np 10 °C—nud wdp pugujuynid
Juptwppyujhtt pujunbphuttph dhuyt snpu snwdatpnud, 45°C b 50°C
obpdwuwnmhdwbhubpnid wénid G pnnp snwdubpp, pugh 2-hg, pH 2 -
9,5-h wmppnypnid juynit skt thnpdwupyus Juptwppquihtt pulunk-
phwbtph snwdutphg dhwyt hhigp, 0,1% dbphikit juwniywn yupnibw-
Ynn Yupnud wdnid £ dhuyt Epynt pwwd, hulj 6,5% NaCl-h hwunby
qquynit k Lplynt pnnwd:
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Unjnruwly 4

Lulpinnpuighybbph, juwlnninfbph wdp b jugninyentp dhowjuyph

nwpplp wuydwbiakpnid

0.1%-n
Ud&n mwppkp Udp NaCl-nud Udnp pH-nud g
Yuiwgnuy-
10 45 | 50 4.0 6.5 2 9.5 wnny
Jupnid
LH45 + + + + + + - -
LH46 + + + + + + + -
LH47 - + + + + + - +
LHA48 + + - + + + + -
LH49 + + - + + + - +
LH50 - + + + + + + -
LH51 + + + + - + + -
LH52 ) ) ) * ) ’ * )
LH53 + + + + + + - -
LH54 i i " i ” ” i i

+wd Yu, - ws shu

Unmniuwly 5-mud ubpuyugdws E wmbpwnygws snnwmdubph §nnuhg
18 wwppkp wdhiwoptph jnipwugnidp, npubtnhg tpmd E, np wyn
Ynyumiputtpp nwppbipynud G dhdjuighg pwpwpubph jnipugdut

wpndhiny:
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Upgniuwly 5
Cunultibph npupg wéhuugpkph jnipugdwi ypndpip
o o o o o o
o o’ o
« 2| E|E| B\ E| | 5| & 5| £| 2| 8| «| 2| £ E| & €
¢ | B2 F T F A 2B B E 23 EE E| Bl R E
sl 2| &l E| 2 E| 2B 2| S F 5| E|F|E| B 2|
% ) ﬁ g [STH =N = E|l = g 3] 5 =] g 5 e
LH
- + + + + - - - - + + + + + +
45
LH
- - + + + - - - + +
46
LH
+ + + + + + - - + + + + +
47
LH
+ + + + + + + - - + + + +
48
LH
- + + + + + + + - + + +
49
LH
+ + + + + + + - + + +
50
LH
+ + + + + + + + - + + + + +
51
LH
+ + + + + + + + - + + + + +
52
LH
+ + + + + + + + + + + + + +
53
LH
- + + + - - + +
54

+wd Yu, - ms shu

Lkpjuyugws wfjuutph yEpnidnipjut hhdwb ypu juwnwpybty
E gnuwghlught b Ynluyghlt snwdubph tnyiwlwiugnid hwdwdugi
Phpohh pulunbkphwikph npnpsh: Cun nph whgwnfws Ynlughi puud-
utphg tptpp® LHA49, LH53, LH54, wwwlwunwd &t LZactococcus lactis,
LH45, LH46 U LH50 Streptococcus thermophilus wkuwljukphi: 8niugh-
Juyhtt swwdubphg tpbpp LH48, LH51, LH52, wunluimd kb Zac-
tobacillus casei, huly LH47-p  Lactobacillus fermentum whkuwljikphi

(wn. 6.):
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Upniuwly 6
Undph uwphg whounnywé juyebuwppuyhl pulunbphuibph nkuwlughl
wwwnlumbbnyent bl puwn Fhpoph npnosh

UeR-ukiph mbkuwljubpp Curudubpp Lwbwlp
Lactobacillus casei LH48, LH51, LH52 3
Lactobacillus fermentum LHA47 1
Lactococcus. lactis LH49, LH53, LH54 3
Streptococcus thermophilus LH45, LH46, LH50 3

Uyuyhuny, pinhwipugubin] unugdus wpynipibpp jupkh k
wuk], np Ypdph Jupp wupnibwlnid E nwpunbuwly jwljnnpughjubp
b juyunnynlytp, npnug hwpwpbpnipniup, pun Ukp nyjujutnh, Jug-
Unud | 2:3: Zuywunwbwptiwl jutwbg Ypsph jupnid YL-utph pw-
twlp nunwiynud £ 2,0 x 104 - 1,0 x 10° QUU/Al-h uvwhdwbtbtpnud:
Utlniuwugué UEL-tpp Jupnn ki hwinbu qup npybu phijtwsnt
wpnphnnhibp” tnpushubph wnhikph Yuwgnpsn ibmpyub pupk-
wydwl, ognuljup vhypndnpuyh dhwynpdwin b yuwhywidwb tuyw-
wnwlny:

Capminjwé F02.07.21

BoigesieHue u uccjie10BaHNe MOJIOYHOKHCIBIX OaKkTepuil
U3 TPYAHOT0 MOJIOKA

JL.B. Jlannensin

I'pynHoe Moj0KO ¢ ero OoraTodl MUTATENBHOW IEHHOCTHIO, OMOAKTHB-
HbIMH KOMIIOHCHTaMHM, BUTaMHWHAMH, MHUKPOIJIEMCHTAMMU, @epMeHTaMI/I, (1)31(-
TOpaMH UMMYHHOTO POCTa, a TaKKe HEJaBHO OOHApYKEHHBIMH MPOOHOTHYEC-
KUMHU OaKTEpUsMHU OJaroTBOPHO BIMSET KAaK HA KEIYJOYHO-KHUIICYHBIH TPAKT
peOCHKa, TaK M Ha OPT'aHU3M B IEJIOM.

Llenbro TaHHOTO MCCIICIOBAHMSI SIBJISCTCS BhIICICHUE, U3yUYCHUE, MPE/IBa-
puUTeNnbHAsS WACHTHOUKAIMS W CPaBHEHHUE MOJIOYHOKHCIBIX OAaKTepHd y K-
HUYCCKH 3/I0POBBIX KEHIIUH, MPOXKUBAIOIINX B APMEHHUH.

OO0pa3ibl TPy JHOTO MOJIOKA OBUTH B3SThI Y KIIMHHUYECKHU 3I0POBBIX POXKE-
Hunl 22-28 meT ¢ coOmoieHneM BcexX MpaBui acenTukud. OOpas3isl MOJOKa
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pa30aBsin  00€3KUPEHHBIM KOPOBBUM MOJIOKOM B CEJIEKTHMBHOM arapoBOi
cpene LAPTg MRS, 3areM nHKyOmpoBamu ¢ 00pa3loM TpyJHOTO MOJIOKa B
teuenue 1-3 nueii mpu 37 © C.

Jia momydeHus YHCTBIX KYyJIbTYP MOJIOYHOKHCIBIX OakTepuil moces
MIPOM3BOJMIN Ha CEIEKTUBHBIC CPeAbl U3 MOCIEIHUX pa3BeleHuil. Bripocmiue
KOJIOHHW OYMIIAJIH B COOTBETCTBHU C UX MOP(OJOTHYECKHMMHU OCOOCHHOCTSIMU
W TMOBTOPHO TMPOBEPSUIM Ha CHOCOOHOCTH (EpPMEHTHUPOBATH MOJIOKO. Brime-
JICHHBIE JTAKTOOAIIMIIIBI OKPAIIMBAIU 10 ['paMy M MCCIIEI0BAIH M0/ CBETOBBIM
MHKpPOCKOINIOM. M3yueHbl Karanas3Has, OKCHIAa3Has aKTUBHOCTb BBIAEICHHBIX
LITAMMOB, 00pa3oBaHHEe aMMHaKa U3 apriHUHA, YCTOMYUBOCTH K Pa3sHbIM KOH-
nertpauusM NaCl u k pasHeIM 3HaueHHsM pH B TemmepaTypHOM AuamnasoHe
10° C — 50° C. bruia mpoBepeHa acCHMUIIAINSA 18 pa3nMUHBIX caxapoB H30-
JMPOBAaHHBIMHM IITAMMAaMH, a TAKXKe IPOBEICHA MpeABapuUTesIbHAas UACHTH(U-
Kallysl B COOTBETCTBUU C OnpeaenuTeneM 6axkrepuil bepmxu.

Ha ocHoBaHMM TOJTy4eHHBIX Pe3yJbTaTOB, MOXKHO CKa3aTh, YTO TPYJIHOE
MOJIOKO COJIEP)KUT Pa3Hble BHIBI JAKTOOAIMILT U JIAKTOKOKKOB, COOTHOIIECHHUE
KOTOPBIX, 110 HAIIUM AaHHBIM, cocTaBisieT 2 : 3. KonudecTBo akToOaKTepuii B
IPYIHOM MOJIOKE apMSHCKHX KEHIMH komebierca ot 2,0 x 10* — 1,0 x 10°
KOE / mn. M3onupoBaHHbIE MOJIOYHOKHUCIBIE OaKTEPHUH MOTYT OBITH HCIIOJb-
30BaHbl B KaueCTBE BO3MOXKHBIX KaHIUIATOB B MPOOMOTHKH, C LIENbIO yIyd-
nreHus: pyHKOUK KUIIEYHUKA HOBOPOXKICHHBIX, IJISl Pa3BUTHA U MOLICPIKAHUS
MOJIC3HOM KHUIIIEYHON MUKPOQIIOPHI.

Isolation and Investigation of Lactic Acid Bacteria
from Breast Milk

L.V. Danielyan

Breast milk, with its rich nutritional value, bioactive components, vita-
mins, trace elements, enzymes, immune growth factors, as well as newly disco-
vered probiotic bacteria, has a beneficial effect both on the baby's gastroin-
testinal tract and on the body as a whole.

The purpose of this study is the isolation, study, preliminary identifi-
cation and comparison of lactic acid bacteria in clinically healthy women living
in Armenia.

Breast milk samples were taken from clinically healthy women aged 22-
28 years in compliance with all the rules of asepsis. Milk samples were diluted
with skimmed cow's milk in LAPTg MRS selective agar medium, then incu-
bated with a breast milk sample for 1-3 days at 37 °C.

To obtain pure cultures of lactic acid bacteria, inoculation was performed
on selective media from the last dilutions. The grown colonies were purified
according to their morphological characteristics and retested for their ability to
ferment milk. Isolated lactobacilli were stained according to Gram and
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examined under a light microscope. There were studied the catalase and oxidase
activity of the isolated strains, the formation of ammonia from arginine,
resistance to different NaCl concentrations and to different pH values in the
temperature range of 10 °© C -50 ° C. Assimilation of 18 different sugars by
isolated strains was tested, and preliminary identification was also carried out
according to Bergey's determinant of bacteria.

Based on the results obtained, we can say that breast milk contains
different types of lactobacilli and lactococci, the ratio of which, according to our
data, is 2: 3. The amount of LAB in the breast milk of Armenian women ranges
from 2.0 x 10* - 1.0 x 10° CFU / ml. Isolated lactic acid bacteria can be used as
potential probiotic candidates to improve gut function in newborns, to develop
and maintain beneficial intestinal microflora.
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IToka3zaTen pacipoCTPAHEHHOCTH U MHTEHCHBHOCTH
Kapueca y aereii 3-6 jger ropoaa Kanana
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Kniouesvle cnosa: xapuec, pacrpoCTpaHEHHOCTh M MHTEHCHUBHOCTh KapHeca,
JETH, THTHEHA TTOJIOCTH PTa, PTOPHIIBI

Kapuec 3y0oB sIBIII€TCS OJHUM W3 CaMbIX PaclpOCTPAHEHHBIX 3a0o0Iie-
BaHUHM y JeTeil W 9acTO COMPOBOXKIAETCS CEPbE3HBIM BO3AEUCTBHEM Ha COC-
TOSTHUE 310pOBhs AeTeit [5, 11, 12]. OH xapakTepu3yeTcs Kak MHOTO(aKTOPHOE
3a0oNeBaHNe, BO3HUKAIOIIEE BCIEACTBHE ACSITEILHOCTH MHKPOOOB, KOTOpEIC
JEMUHEPAIN3YIOT HEOPraHWYeCKUe KOMIIOHEHTHI TBEPJbIX TKaHEH 3yOO0B U
NeOPMHUPYIOT MX OPraHuYecKre cTPYKTYphI [8]. HecMOTpst Ha BBICOKHE JOCTH-
KEHHSI B Pa3BUTHH CTOMATOJIOTHH, 3200JI€BAEMOCTh KAPHECOM OCTAeTCA OCTPOM
MPOOIJIEMOI Cpeau JIeTei JOIIKOIFHOTO W MIIAAIIETO IMIKOJIBHOTO Bo3pacTa [4].
Tak kak kapuec — 3T0 MHOTO(aKTOpHOE 3a00JCBaHKE, B €r0 Pa3BUTUH 0OJb-
IIYI0 POJIb UTPAIOT KaK BHEIIHME, TaK U BHYTpeHHHUE (pakTOphl pucka. B uncie
3THX BPEeIHBIX (PaKTOPOB CIEAYET BBIACITUTH HEJOCTATOYHOE KOIIMIECTBO hTOpa
B IUTHEBOM BoJie. B opranusme ¢grop B ocHOBHOM copepkutcs B 3y0ax (99%) u
€ro HeIOCTaTOYHOCTh NPUBOJUT K BO3HMKHOBEHHUIO Kapueca. DTOPUABI BO3-
JEHCTBYIOT Ha TPOLIECCH Jle- U PEMHMHEpaU3allii dMalld 3y0O0B, KOTOpBIE
MIPOUCXOASAT B IPOCTPAHCTBE MEXKIY IMOBEPXHOCTHIO 3y0a M MPHUKPEIUICHHON Ha
HeM 3yOHOM Onsmkoi. DTOPUA-HOHEI CITOCOOCTBYIOT BCTPABAHHIO U YJepiKa-
HUIO MOHOB KaJbIMs U Qocdarta B CTPYKTYpe dMaNHU, B pe3yiabTaTe 00pasyercs
coelMHEHHE (PTOpamaTuT, KOTOpoe sBIsieTcs Oojiee YCTOWYMBBIM K BO3JCHCT-
BHIO KHCJIOT, YeM dMajh 3yoa [14].

dTopus 0Ka3bIBaeT CBOE JCHCTBHE HAa SMaib 3yOOB B TEUEHUE BCEU KU3-
HU 4YenoBeka. M3BecTHO, 4TO (hopMHUpOBaHHE 3yOOB IMPOUCXOAMT BO BHYT-
PUYTPOOHBIH MEPHOA, TOATOMY (TOP OCOOEHHO HEOOXOAUM OEpEeMEeHHBIM >KEH-
muHaM. Takum oOpa3om, ocoboe BHUMaHHE Ha MpodieMy ¢GTop-HETOCTaTOU-
HOCTH JOJDKHBI OOpaTHTh POAUTENH JieTei 0 15 ner, OepeMeHHbIe U KOpMSIIHe
Mambl. JlokazaHo, YTO JUIsl AOCTYOKEHUS MaKCUMalbHOU 3¢ (eKTUBHOCTU (PTO-
PUPOBaHHYIO BOAY ClEAyeT MOTPEOIsATh ¢ poXkAeHUs. B TeueHne mHS deaoBek
nmosrygaet 0,5-1,5Mr ¢dTopa, OCHOBHYIO YacTh KOTOPOTO C MHUTHEBOW BOMOH. B
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BOJIE €T0 MPEISIbHO TOIMyCTUMast KOHIeHTpamwst — 1,5 Mr/i (o ounmaabHEIM
nanapiM  BO3 [7]), ogHako wW3BECTHO, 4TO (TOp — 3TO EIUHCTBEHHBIH
MHUKPO3JIEMEHT, KOTOPBI HOPMHUPYETCS 1O KIUMATHYSCKUM 30HAM, M TaK Kak
ApMeHuss HaXoauTcs B 4-i KIMMATHYECKOW 30HE, 37eCh MPESTbHO IOIyC-
TrMas KOHIeHTpanus — 0,7MI/1I, 9TO CIIOCOOCTBYET XOPOIIEMY YCBOCHHIO Kallb-
Iusl B TKaHAX W TPEIOTBpAIlleHHIO Kapueca. M3BecTHO, 4TO HETOCTaTOYHOE
KosmuecTBO ¢ropa (Mmensiie 0,7Mr/ia) crmocoOCTBYeT pPa3BHTHIO KapHeca, a
npenen 0,7-0,3 Mr/n cuutaercs HU3KOM KOHIICHTpaluel GTopa, B 3TOM cilydae
ypoBeHB 3200JI€BaeMOCTH KapHecoM B 2-3 pasa 0oJjblle, 4eM MPH €ro OINTH-
ManpHOU KoHneHTpauuu (1,1r/m ). Ilpu xoHmenTpanusx wmke 0,3mr/m 3abo-
JIEeBaEMOCTh KapHecoM Bo3pacTtaeT B 3-4 pasa [1].

T'opon Kanan HaxoguTcs B yMEPEHHOW TEIUIOW JIECHOW KJIMMAaTHUYECKOMN
30H¢ PA m, corjacHO JaHHBIM HCCIIEIOBaHWU, YpOBeHL (PTOpa B BOAE COC-
taBnsieT 0,15+0,09Mr/m, (MOXHO TPEINOIO0KHUTh, YTO KOJIUYECTBO MHUKPOAIIE-
MEHTOB B BOJIC B TCUCHHE MHOTHUX JIET CYIICCTBEHHO HE MCHSICTCS WIN TCPITUT
JIUITH HE3HAYUTEIHHBIC U3MEHEHUS, €CIH, KOHEYHO, dTH MOKa3aTelId UCKYCCT-
BEHHBIM 00pa3oM HE MEHSIIOTCS, Hampumep, myteM ¢ropuposanus) [3]. Cre-
IyeT OTMETHUTh, YTO (hTOp MOIydaeM TakKKe C €/I0H, YTO TEOPETHUECKU MOMKET
JIOTIOJIHUTH Ie(DUIIUT, IMEIOIIUICS B TUTHEBOW BOJIC B TAHHOM PETHOHE, HO 3TO
TOJIBKO TEOPETHYECKH, TaK KaK €CJIH B JAHHOM PErHOHE YPOBEHb (PTOpa HUXKE B
MMUTHEBOW BOJE, CIIEIOBATEIHHO, OYAET HU30K TaKXKe BO BCEX PACTHTEIBHBIX
MPOAYKTax 3TOTO paiioHa. M3 MpoIyKTOB JKUBOTHOTO MPOUCXOKIEHHS BHICOKOE
KOMYEeCTBO (pTopa comepkaT MOPCKHE MPOIYKTHI, T.€. MECTHOE HaCeleHHE
MPAKTHYECKU HE YIOTPEOISIET 3TH MIPOAYKTHI.

W3 mumeBbIX TPOAYKTOB, coxepkammx (Grop, HEOOXOIUMO BEHIIEIHUTH
Tak)Ke YepHBIN Yaid. 31ech, KOHEYHO, BO3HUKAIOT ABa Borpoca. Comepkar i Te
COpTa YepHOro uasi, KOTOPbIE CErOfHs MUMCIOTCS Ha pPBIHKE, CTOJBKO (TOopa,
CKOJIBKO TE€OPETUYECKU TOJDKHBEI CONEPKaTh, M BTOPOE, OKA3BIBACTCS, UTO JIS
YIOBJICTBOPEHHUS CYTOYHOW HOPMBI ()TOpa HEOOXOAMMO YyHOTpeOnsaTs 42r
yepHoro yasg, a Takxe 300r rpeukux opexoB, 700r J0COCHHBLUYTO MPAKTHIECKU
HEBO3MOXKHO, TeM OoJiee JUIsl ISTEeH JOUTKOJILHOTO BO3pacTa.

Kpome ¢ropa, B 3THOJOrMM Kapueca CYIIECTBEHHOE 3HAYCHUE HMEET
YpOBEHBb TUTHEHBI TIOJIOCTH pTa. HeyaoBneTBOpuTEeNbHAS THTHEHA TTOJIOCTH PTa
MPUBOJUT K BO3HUKHOBEHHIO 3yOHOTO Hajera. 3yOHOW HaleT — 3TO CIOXHas
OMOIUIeHKA, KOTOpasi C TCYCHUEM BPEMEHH 00pa3yeTcsl Ha TOBEPXHOCTH 3MaJIH,
0COOCHHO B y4aCTKax, TPYIHOJIOCTYIHBIX JJIsl 3yOHOH IIeTKH (KOHTaKTHBIE T10-
BEPXHOCTH 3yOOB, TpHUIIEETHAs 00IACTh), a TAaK)KE HA CIM3UCTON MATKUX TKa-
Hell moyocTH pra (CIHMHKA S3bIKA, CIM3UCTAs MICK, aJbBEOJSAPHBIE OTPOCTKH).
JlokazaHo, 4yTO BHYTpH 3yOHOTO Hajera KoloHu3ywTcs 10 1000 BUIOB MUKpO-
OpraHU3MOB, B 3aBHCHUMOCTH OT €ro 3penoctu W jokamm3aruu [10]. Cremo-
BaTeIbHO, U YPOBEHB PTOPA B BOJIE, U YPOBEHH TUTUEHBI MTOJIOCTH PTA U PALlMOH
CHJIFHO BIHMAIOT Ha (AaKTOPHI, CHOCOOCTBYIOIIME BO3HWKHOBEHHIO KapHeca
cpenu neTeil. BhICOkas MHTEHCHBHOCTH KapHeca BJCUeT 3a COOOH cephe3HbIC
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mocneAcTBUA Uil (OPMHUPYIOMIETOCS OpraHu3Ma peOeHKa: WHTOKCHKAIHA H
OaKkTepuallbHas aJUIePTU3allvs U3 09aroB XpOHWYEeCKON MH(EKINH, HapyIIeHne
(YHKIMA OTKYCHIBAHMSI M TICPEKEBBIBAHUS THINUA M BBITCKAIONINE W3 3TOTO
HapymeHUC MUIIECBAPCHUA, U3MCHCHUC OKKIIIO3UU U OC3aPTUKYIIALNA, ICTCTU-
geckue AeeKThl M, BO3MOXHO, IICHXOJIOTHYECKHe KOMIUIeKCHl. JlaHHas maro-
JOTUsSl y JAeTeH, SBIsieTcs OAHUM H3 (aKTOPOB paHHEH motepw 3yOOB M Hapy-
IICHUH TPUKYyca, YCYryOiaseT TeueHHEe MHOTHMX COMATHUYECKUX 3a00JCBaHHUN U
CO3/aeT cephe3HbIe IPOOIeMBI B ceMbe [2, 9, 13].

Lenpro wccnemoBanus OBLIIO M3YyYWTh PACHpPOCTPAHEHHOCTH KapHeca
MOJIOYHBIX W TIOCTOSIHHBIX 3yOOB W TPEANPHHATH MPOPUIAKTUIECKHE MEpO-
MPUSTUSL CPEeU AeTel MOMIKOIBHOTO Bo3pacTa ropoda Kamana. A taxke ycra-
HOBHTH (DAKTOPBI, KOTOPHIE SIBIISUTHCH BOZMOKHON MPHUYUHON MTOpaskeHus 3y0O0B,
B YaCTHOCTH MaJlo€ KOJHMYECTBO ()TOpa B MUTHEBOW BOXE, M3OBITOK caxapa B
paIrioHe W HeyIOBJIETBOPUTENIbHAS TUTHEHA MTOJIOCTH PTa.

MarepuaJj 1 MEeTOABI

Br110 npoBeeHo KoIMUecTBEHHOE ToniepeyHoe uccienopanue 103 nerei
B Bo3pacte 3-6 JeT, MOCEHIAIINX JETCKUE JOMIKOIbHBIC YUPEKIACHHUS TOPOIa
Kamana. Bo BpeMs rccienoBaHus N3ydaid MMOKa3aTeln paclpOCTPAaHEHHOCTH H
WHTEHCHBHOCTH KapHeca OTIEeIbHO BPEMEHHBIX M IOCTOSHHBIX 3y0OB C TIO-
MOLIbI0 HMHAEKCOB KN (KapHO3HBICHINIOMOMPOBAaHHBIE BpPEMEHHBIE 3yOBI) M
KITY (xapuosHbie +110MONpOBaHHbIC+y NATIEHHBIE TIOCTOSTHHBIE 3yOBl). AHAIH-
3UPOBAIH CTPYKTYPHI HHIACKCOB KIT TT0 KOMITOHEHTaM K, 1T (BpeMEeHHBIC 3yObl) U
naaekca KITY no xommonenram K, I, V (nmoctosuHbIe). Bl Takxke mpoBeneH
OIIPOC CpeAM pOIUTENeH Ul BBLICHEHUS, HACKOJIBKO POAWTENN UMEIOT IMpen-
CTaBJICHWE O TpaBWJaX T'MTHEHBI MOJIOCTH pTa peOCHKa M B KakoW Mepe uX
cobmonator. B pamkax Hamrero uccienoBaHus ObUT M3Y4eH MHINEBOW PAIlOH
JIOIIKOJILHBIX YUeOHBIX 3aBeJieHnii ropoa KamaHna ¢ Touky 3peHust CoepKaHust
B muie (Qropcomepikamnux MPOIYKTOB M MPOCTHIX CaxapoB, B YAaCTHOCTH ca-
xapo3bl. Tak Kak Bce JETH MOCEIAN JOIIKOJIbHBIE yueOHbIe 3aBeICHUS, ObLI
M3y4YeH TakKe IHUINCBOW pPAaIMOH JOIIKOJBHBIX yYeOHBIX 3aBeICHUU. bbuTo
B2)XHO YCTAaHOBHTH YPOBEHb (pTOpa B KANaHCKUX BOJHBIX HMCTOYHHKAX. J[is
WCCIIEIOBaHUSI OCHOBAaHHUEM SIBIISUIMCH PE3yJIbTAaThl €XKErOJAHOTO UCCIIeIOBaHUS,
npoBeneHHoOro kommaHued “Veolia Djur” B 2018r. Beumn m3ydeHsl Takxke
JaHHBIE IPYTHX MCCIEeNOBaHMM, TIPOBEICHHBIX B MOCIEAHEE BPEeMs KacaTelbHO
cocTaBa BOJIBI U paCIIPOCTPAHEHHOCTH Kapueca B JaHHOM PErroHe.

Pe3yabTaThl n 00CyKaeHTE
B X0A€ MPOBCACHHOI'O HCCIICAOBAHUA 6I)IJ'I IMOJIYy4YC€H IIOKa3aTejib pac-

MPOCTPAaHEHHOCTH Kapueca BPEMEHHBIX W IOCTOSIHHBIX 3y0oB. CiemyeT OT-
METHUTbh, YTO TIOKA3aTeIN PACIPOCTPAHEHHOCTH Kapheca B Pa3HBIX BO3PACTHBIX
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rpynmax pasnuqarorca. Cpenn 3-neTHHUX neteil mocneqauii cocrasisieT 33,33%,
a yxe cpeau 4-netHux — 76,31%, S5-netHux — 92,85%, 6-netHux — 89,5%.
CrnenoBaTenbHO, MOXHO 3aKJIIOUUTh, YTO IOKa3aTelb PacIpOCTPAHEHHOCTH
Kapreca YBEIUYHBACTCS C BO3PACTOM U Cpelau O-IIETHUX ACTEH, MO NaHHBIM
BO3, cumraetcs BeicokuM. Kpome Toro, cpeaHmii okazaTreiah HWHTEHCUBHOCTH
Kapueca cpeau 6-1eTHux aereit no unaekcam kn u kn+KIIY cocrasun 7,1, uro,
no nanHeIM BO3, misa neter no 12 et cunTtaercsa odyeHb BBICOKMM. C 4eM 3TO
MOXHO cBsi3aTh? Kakx MBI yka3zamu BBINIE, HA PaclpOCTPAHEHHOCTh U WHTCH-
CHUBHOCTH Kapueca OIpelelIcHHOE BO3ICHCTBHE nMeeT neduiuT (Gropa B BOJE.
JlocTaTo4HOE KOJIMYECTBO IIOCIEAHETO0 B BOJE HMMEET aHTHKapuecHOe BO3-
JCHCTBHE, U TaK KaK YPOBEeHb (PTOpa B BOJOCHAOXKAIOIIEM HMCTOYHHKE TOpoja
CUHTAETCS OYCHb HHU3KHUM, CIEJOBATEIBHO, WTPAcT OYCHL OOJIBIIYIO POJIb B
pPacIpoCTPaHEHHOCTH W MHTCHCHUBHOCTH KapHeca Cpeld NeTeH TOIIKOILHOTO
BO3pacrTa.

Kak 0b110 OTMEYEHO, YPOBEHb (hTOpa B YMEPEHHOU TEILION JIGCHOM KIIH-
MaTH4ecKoil 30He Ha Tepputopun PA ObUT OJHUM M3 CaMBIX HHM3KUX. A, Ha-
IIpUMEpP, CPaBHUTEIHHO CaMBI BBICOKHH YpPOBEHL OBII KOHCTAaTHPOBAaH BO
BIIQXKHOHM TOPHO-CTEITHOW KIMMAaTUYECKOW 30HE, TIe YPOBEHH ()TOpA COCTABIISIT
0,327+ 0,18mr/n, B 3TOM 30HE ObLIAa BHICOKA TaKXke IO mepexona ¢ropa B
opranusM — 38 %. B aTolf KnMMaTH4eckoi 30HE HaxonATcs roponaa Amapas,
Pazman, [Ixepmyk, I'aBap [3]. Ecim cpaBHHBaTh TOKa3aTelnHW paclpocTpa-
HEHHOCTH Kapueca B KamaHe W B OTHOM U3 TOPOJOB, HMEIONINX CPABHUTEIHHO
BBICOKHII YPOBEHb (hTOpa B BOJIE, TO KOHCTATUPYEM, UTO 3TH IMOKA3aTEIU CY-
MIECTBEHHO OTIMYAIOTCS. I ATOr0 CpaBHEHHSI OCHOBAaHUEM IOCITYXIIHA JIaH-
HBIe npyroro ucciemoBanus [13], coriracHo koTopoMmy B Kamame mokasaremnnb
WHTEHCHBHOCTH Kapueca cpeam nereit 6-7 ner coctaBisin 4,87 (BBICOKHIA
MoKa3aTelb, 0 JaHHBIM HAIIErO UCCIEIOBAHUS YK€ CErOJHS 3TOT MOKa3aTelb
B 2019 rony BhImIEe), a B Jl)KepMyKe, Tlie ypOBEeHb (propa B BOJC CPAaBHUTEIHHO
OJIaroNpHUSATHBIN, WHTEHCHBHOCTh Kapueca Cpemd AeTe 6-7 JeT cocTaBisiia
3,42, 4TO SBISACTCS OJHUM M3 CaMBIX HHM3KHX IIOKa3aTelIeH s JaHHOH BO3-
pacTHOM Ipynmbl. A eclid CpaBHUBATh MHTEHCUBHOCTh Kapueca TOJIbKO MOJIOY-
HBIX 3y0OB, TO €CTh OIICHUM TOCIIEAHIO0 10 MTOKA3aTeNo K, TO Pe3yJIbTaT OyIeT
Oomnee oueBHAHBIM. [10 pe3ynmpTaTaM HaIEro MCCICIOBAHUSA, K Cpear O-IETHUX
JeTel cocTaBisul 6 (BBICOKHI TOKa3aTellb), a TOT ke MokKasarenb B [kepmyke
cocTasiisn 2,4, uto, o ganHeiM BO3, saBnsercs Hu3kum [6]. CTaHOBUTCS SCHO,
YTO Ha TMOKa3aTeJIM HWHTCHCHBHOCTH Kapueca OIpeIelICHHOE BO3ACHCTBHE
OKa3pIBaeT YPOBEHL (PTOpa B BOJE, TaK KaK ()TOP IMOBHIMIACT PE3UCTEHTHOCTH
SMalldi U yMEHBIIAeT BO3MOXXHOCTh BIIMSHUS APYTUX (PAKTOPOB PHCKa BO3-
HUKHOBEHMs Kapueca. Huke mpencraBieHbl IMOKAa3aTeNM HWHTEHCUBHOCTH U
pacIpoCTpaHEHHOCTH Kapueca CpeAd JIeTed MOIIKOJIBLHOTO BO3pacTa Topoja
Kanana, mo JaHHBIM ITPOBEIEHHOTO HAMH HCCIIeIOBaHUS (TabIuIa).



Menuuunckass Hayka Apmennn HAH PA 1. LXI Ne4 2021 113

Tabauya
Pacnpocmpanennocms 1 uHMeEHCUBHOCHb KAPUECA 8 PA3HBIX B03PACTIHbIX 2PYNNAX

Bospact | Pacnipoctpanennocts | UHTEHCUBHOCTH K il K I1 y
Kapueca Kapueca

3 roga 33,33% 2,167 1,94 | 0,22 - - -

4 rona 76,31% 5,18 5,08 | 0,1 - - -

5 jer 92,85% 4,89 4,18 | 0,71 0 0 0

6 et 89,5% 7,1 6,0 | 0,73 10,185/ 0,185 | O

CMemaHHBIH TIpUKYC ObUT KOHCTaTHpoBaH y 10 m3 6-eTHUX aerei, y 1
M3 5-TIeTHHUX JIeTel, TOoKa3aTeld MHTEHCHBHOCTH Kapueca IMOCTOSHHBIX 3y0OB
OBUTH OYCHb HU3KHMU, TaK KaK 3TO OBLIM TOJBKO YTO NMPOpPE3aHHKIC 3yOBI U eIlie
HE yCIIeNIN MOABEPTHYThCS BO3ICHCTBUIO KAPUECOTEHHBIX (DaKTOPOB.

Ilo maHHBIM TAOJMIIBI CTAHOBUTCS SICHO, 4YTO B HHuaekcax km u KIIY
3HAYUTEIFHYI0 YacTh COCTABISIOT MOPaKEHHBIE KaprecoM 3yObl, a MIIoMOUpO-
BaHO JIUIIIb HE3HAYHUTEIBHOE KOJUYECTBO MOPAXKCHHBIX 3y00B. DTO JaeT OCHO-
BaHUE IMoJjaraTh, YTO CpeaM AEeTel JOIIKOJIBHOro Bo3pacTa ropoga Kamana
O4YeHb HU30K YPOBEHH OOpAIIEHHSI K CTOMATOJIOTY, YTO, KOHEYHO )K€, SIBIISIETCS
TPEBOXKHBIM (haKTOM.

Crano scHO, 4TO (TOP UMEET OMPEJCIICHHOS BIIMSHUE Ha TOKa3aTelu
pacmpoCcTpaHEeHHOCTH Kapheca, OJHAKO HE TONBKO (PTOpoM OOYCIOBIEHBI 3TH
BBICOKHE TOKa3aTenu. B aTnomaroreHese kaprmeca 0cOOCHHOE 3HAaY€HHE IPH-
JaeTcs paluoHy JeTeid. M30BITOK MPOCTHIX YIJIEBOAOB B IMHUINE aKTHBU3UPYET
MHUKPOOPTaHU3MbI, HaXOJSAIIMECS B MOJOCTH PTa, B YaCTHOCTH B 3yOHOM Ha-
JIETe, B PE3YJIbTATe ACATEIBHOCTH KOTOPBIX TOSBISIOTCS KHUCJIOTHBIE COCIU-
HEHUs, cHmwkaeTcss pH 3yOHOTO HajeTa, 9YTO CTAHOBUTCS OCHOBHOHM MPHUYMHOMN
BO3HUKHOBEHHSI Kapueca.

B exxenHeBHBIN pallMoOH ACTEH B IETCKOM Cay BXOJST — CaxapHbBIN MECOK
— 30r, mxem — 30r, Badau, nedeHbe, KoHpETsl — 110 10T, KOHIUTEPCKUE HU3JIC-
nust — 13r. KoHeuHo ke, B JIETCKOM caay 3TH MPOAYKTHI, COJEprKallre JIETKO
yCBauBaeMbI€ YTIIEBOBI, TAlOTCSA B OTPAHWYCHHBIX KOJIMYECTBAX, OJJHAKO YUH-
TBHIBasl, YTO JICTH WX MOTPEOJIAIOT TaK:KE BHE JIETCKOTO Caja U B HEKOHTPOJIU-
PYEMBIX KOJHYECTBAX, MOXKHO IOJIaraTh, YTO MPU 3JOYIMOTPEOSICHUH IOIOJ-
HUTENBHBIMA TIOPLIUSAMHU MOTyYaeMBIMH BHE JIETCKOTO Cafa, IMOCIEAHUE MOTYT
CTaTh OMHUM M3 (DAKTOPOB pHCKa BO3HMKHOBEHHUs Kapueca. Hu onuH mpomykr,
YHOTPEOJIIEMBIl B IETCKOM Cajy, 3a MCKIIOUCHUEM 4Yasi, HE OTHOCHUTCS K DSy
MPOJYKTOB, coepkamux GTop. A YepHbIi Yait neTu ynorpeossiroT Bcero 0,51 B
JIeHb, T.€. B OYCHb HE3HAUMTEIIbHOM KOJIMYecTBE. B pamnoH ObUIH BKIFOYEHBI
200r monoka, 150r TBOpora, 25t cmeranbl, 10T ChIpa, SBIAIOMUXCS OOraThIM
HMCTOYHHUKOM JAPYTOr0 MHUKPOSJEMEHTA — KalbLUid U HUX HaJU4Me B pallOHE
WUTpaeT BAKHYIO POJIb B IPEIOTBPAIICHUN Kapueca.

B pesympraTe aHKeTHpOBaHUS pOAWTENEH CTalO0 SCHO, YTO OHH B
OCHOBHOM HE 3HAKOMBI C TIPaBUJIAMH TUTHEHBI TOJIOCTH pTa. JleTn ecnu naxe u
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YUCTAT 3yObl, TO TOJIBKO YTPOM, PEIKO — U YTpOM, u BeuepoM. Ho Obutn nmetw,
KOTOpBIE BOOOIE He WMeNN 3yOHYI0 IIETKYy W TMAacTy. BONBIIMHCTBO JeTeit
CaMOCTOSATEIBHO YHCTWJIM CBOU 3YOBI, MEKIY TEM IKEIATeIbHO, YTOOBI MM
momoranu poautenu. Ilo pesynpTaTam aHKETHPOBaHMS OONBIIMHCTBO POJIU-
TeJel OTMETHJIO YacTOe WM O4YeHb YacToe NMPHUMEHEHWE MPOCTHIX YTIIEBOIIOB
JIEThbMH, 00 OTTACHOCTH KOTOPBIX YK€ TOBOPHIIOCH.

Takum 00pazom, Kapuec BCe ele OCTaeTCs aKTyallbHOU MPOOJIEeMOi, BaX-
HEUIUM TPO(PHIAKTHUSCKIM MEPOIPHUATHEM MPEIOTBPAIICHUS KOTOPOTO SB-
JSeTCsl MPOCBETUTENbHAs paboTa cpeau poauTeNeil W neTell HauWHas C J0-
IIKOJIFHOTO BO3pacTa, 4TO OBLIO OCYIIECTBICHO B paMKaX HaIlero MCCIeno-
BaHUS, U POJUTEIN OBLIM MPEIYNPEKICHBI O BO3MOXKHBIX MOCIEACTBUIX CBOCH
HEKOMITETCHTHOCTH, a Tak)Ke ObUIM OCBEIOMJICHBI O MPABUJIBLHOM TMTHEHE II0-
JIOCTH pTa ¥ aHTUKAPHECHOM paIrfoHe.

Takum 06pa3oM, oKa3aTeIu pacpoCTPaHEHHOCTH KapHueca Cpeau aeTeit
JOLIKOJBHOTO Bo3pacTa ropoga Kamana HaxonsTcs Ha TOBOJBHO BBICOKOM

YpOBHE.
Iocmynuna 07.07.21

Quywt punuph 3-6 nmupklwb Eptfluwubph opowtimd Yuphtuh
nwpwsjwdnipiub b huinkuuhynipjut gnguuhoubpp

9.9, Ujpuiyui, 2.k Gnunwubngui

Quphbup uwnndwunnnghwuljut wdktwnwpwsyws hhywbnnt-
pintutiiphg Ukt k: Qub kpypukp, npunbn juphtuh mupusyusdnipjut
gnigutihop gnpstwlwinid hwutnd £ 100%-h: Zuyunth E np uphbup
puquugnpént hhywtnnmipnit k, nph wnwowgdwt hwdwp npnohy tow-
twlnipinit ikt mwpwswopewth opuwyhtt wnpnipttpnid dunph dw-
Jupnulp, pipwth junpnsh hhghbuwb, uinitinp b wy gnpéntubp: Zw-
jmunnwth gpuyhtt wnpniptbpnd pujulwuhtt gudp £ dunnph dw-
Juppuyp, hull Ywywb punupp quidnd £ 22wy nupuswypowtinid,
nputn udkne gph ke dunphnubph pubwlp tnpluyhg pujuluuhi
gusdp t: Blukym] npuithg Ukbp munidbwuhpt) ip punuph tuuw-
nupnguljutt wmwphph Epbkjowubph opowtnid Juphbuh wnwpwusdw-
Snipjull U htunbuuhynipjutt gnigwthoutipp: Munidbwuhpdty £ uwb
Juphbuh Juwwp wy Yuphbungbt gnpénuubph hbEw: Uppynitpnid
wuwpqyty £ np bwpunypnguljut nuphph Epkjuwbbph opgwind
puduljuht pupdp E juphbuh mupwusywsdnipjut gniguthon:
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The Prevalence and Intensity of Dental Caries Among Children

of 3-6 Years from Kapan
V. V. Seyranyan, H.R. Kostandyan

Dental caries is one of the most common diseases. There are some

countries where the caries prevalence rate is almost 100%. It is known, that
caries is a polietiological disease. Among decisive factors it is caused by the
high level of fluorides in regional water sources, oral hygene, food etc. The

leve

1 of fluorides in drinking water in Armenia is quite low, and in Kapan (a

town in Armenia) it is even lower. For this reason, we have examined pre-
school children from Kapan, RA in order to identify caries prevalence and
indicators of its intensity. The examination also included the influence
of various external harmful cariogenic factors. As a result we have found out

that

N =

>

7
8

9

the prevalence rate is quite high among pre-school children.
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28161, 612, 616-009, 616.8

Utpudwt dhqhninghwljub wqnbgnipniup dupnny
opquithqup Ypm

£.U. LEpngnju

22 QUU L.Opplynt win]. phghninghuyh hhuwnpinnin,
0028, Enliul, Opplh Enp. th., 22

Fuhiugh punkp. Gupnuihtt hwdwlupg, dwol), wpnit wyhy, dkpunud,
Ujut

Uhts opquithquh Jpw dkpudwt $hqhninghwljub wmqnbgnipjut
winpunuebwp wihpwdhon b hwuljwiw «dbpunids - «dwuuwds
wnbpuhth b wyy hwulwugnipjut knipiniup:

Qpuljwim pjui Uk wnw wjuitphg kjukny «bpunid» nbp-
dhtt niuth wpwpwluwb swgnidtwpwiinipnit. wjit wnwewgk] k wpw-
plipkl puyhg, nph tpwbwlnipniut E «lwpdih &djnud», wjuhiph dwp-
nnt dwupdth ypw npnowjh dhghljujut mgpbgnipjut gnpswunpnid: XIX
nuph Yykponid «dbpunid» mbkpdhtt wubny tupunpymd tp Shghjulu
Ubpnn, npp Yhpunynid kp pdonipjut ke pnidnid hpuljwbwgibin
tyuwwnwlyny:

Npny dudwtwljulhg htinhttwlubkp dbpunid wubjng hwuljutnud
kb dhuyll pmidwljwb dbpnn, ophtw] puwn L.U.Unmbhsth. «Ukpuniip
ghnnwlwiunpttt hhdtwynpyuws, pwquudju tnpdny hwunwndws,
dwpnnt opquthquh hwdwp wnwyb] wnkluwn b $hqhninghwuytiu hhd-
twynpwsd pnidwlub dbkpnnt b [9], punn 9P Inippndulynt. «Ukpunudp
wju jud wjtt wenpowlut juunph pniddwt b jwuppwpgbjdwt hw-
uwpwl b wpynitwybn dkpnny b [5,7]:

Uhuspbtn nupkp pupnitwy, dhsh wydd, dbpunudp juyunpbku Yh-
punmd kb dwpnym gnpéniibmppul wuppkp  phwquidunibpnod’
pdolympjult dkp pmidwlwl dkpunidp, uynpumd uwynpuughlt dhp-
untdp, woltwnwipwihtt b §bigunuyhtt npnpukpnud’ hhghkhly dbp-
unidp:

Miptut hust E Ynsynid dbpunid:

Utpunidp dwpgm dwpdih ypu dknplpny [uwd hwnnni uwppbpndy
ppuwluwbiugng kP Elunnp-dEpnubhlumlpui hinuppbbph widpnnonippui
wqnkgnipyn bl F[1]:
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Ubpumdp hiwuppakph huwlwlpupg F npnbg dpongny dwpdih
vwlhbpkup Jpw Juwapnupglips b poiduwl byunnulny suhun/npywd
wqnkgnipynil ki mbkbmdJ|[5]:

Onpquuhqut whwnwppbkp sh dumd tdwb wqnpbgnipyut hwinby b
wpdwquipnid £ mmwuppbp dnituyghnwyy hnthnjumpinmitinbpny: Zupy &
ok, np dwppmt opquuthqup punipjut wdbbwpwupn b juwnwpug
unbnbwqnpénipniut k: tw £ wwwndwnep, np nuunidbwuhpbing dbp-
undp b tpw hpdbwlwh hiuppubpp wihpwdbon t hunwl) wun-
JEpugnid nmubktw] wju jud wju dbkpudwbt httwpp-wqpbgnipjut dw-
uhl:

Utpudwt dwudwbwl] Yhpwnynny htwppubph b tpwbg hwdwy-
gnpjnibibph Uhowljuypp pujuwluitht ks £ phph wqnbgnipmnil niuk-
gnnubkphg dhtgh pujuljwiht nidbn wqpbgnipinit niutgnnubtp: Ukpu-
dwt htwppubpp, wqpbng hniuduspubph ypw, wqpnud o dbkjow-
uhjuwt puyuhsubph (Ukjpwunntgbuywnnputph) ypw, npnup twpow-
nbujws b dbjuwthjuljut gpghnutph tubpghwt JEpwpuwunpbine
yupnuyhtt hwdwljwpgh jmpunhy winhdnpub Gupnpught -
pnuubpht hudnpdwghw thnpowugnn wqnuljutph: Ukwuhjulwb pb-
Yuhsubpp mbnujuyws b wdpnne dwupduh ypu: Fpwtp hwynudnd,
Suonudny, gugnudtpny, hwpjwsubpnny qpgnynny dwolh péfuypsabna
kb (nkgkwunnplkpp)’

v Ujuiwhnnpuiht  qquyuljmb  phljuyhsibp  (ypnyphnnkgkyy-

wnnphkp),

v' ubippht opquibph puywihsubp (@Eéwnkpnnkgbuyinnpakp),

v opquuikph b winputph wwwnbph ypuw wpyub qupytpulught
Supdwt thnthnpudwt wpyniupmd qpgeynn pupnnkglkuyinnn-
akp:

Uunwdnpunid, (knuuuwplnud, dhquuuplmd, wbphlupnnud,
gqllunintinh punuuptbpnid pupnnigbywnnpubphg pugh wnlju kb bwb
dUbppwtuhjulwt puyuhsutp, npnp gpgnyniud L wyny opquikph hwuppe
djwtubph b juywbtbph dquubt b pnyugdut wpnyniupnid: Ukhuw-
uhjujwt nkghywunpubph gpgonudp unynpwpwp nbdiEnnp whw-
wuwphny phipnud £ wpjut dupdwt pupdpugdwt, npp Jupugwénipinil
niuh qluwynpuytu winpwibknugunng YEunpnh nintuniuh nbdjklnnp
&hghg: Zknbhwpwp dkpudwi hbwppibph dkjuwihyulwb Fukpghwi
YEpwihnjujnud £ jupnuyghti gpgheh Fukpghwgh, husp opquithquh Ypw
Ubpudwt wmqpbgnipniihg wnwewgnn WyupnunbkdEjnnp wqnuljukph
onpuh uljqphwljut qubqust k: Culjuhsubpnud wpwewgnn Yhuwnpn-
twdhg (wddtpkun) wqnuljubpp qquyuljuit Fwbwwwphutpny thn-
hwbgymu &t Jhinpniwlwb Gyupyughtt hwdwljwpg nnuninbn, nink-
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nhl, gjlunintnh $nruljghniw) gnjugnmipiniuikp, hwutind Eu qjjuninknh
Ytnl, npuntn uhtptqynud bkt pughwunip pupny nkwlghuyh b opqu-
uhquUnid wnwewgunid npnywljh nruljghniwy nbknuowpdtp [1]:

Uthumthjuljut nkgbywnnpubpp btwb wtdutnud Eu gnpwhwljwb
Jud hyniduyhtt (nwljnhy) pujuyhsutp: Uwoluyht yEpnishsh suwypw-
dwuwghtt hmndwsd hwunhuwgnn dwolp puuwhsutph dbé nuown E:
Suppbpnid i dwoluyhtt qquyniimpjub snpu wkuwl]  obpdwght,
gpuughty, gmyuyghtt b mwuljnh) (pnowthwjut jud hynidught): Swljnpy
qquniinipiniup yuwws b snpunpdind, hupwl, daouwl, |Jpppughuyp
qqugnnnipjul htwn [5,9,11,12]:

Utpudwt httwppubpt opquthquh Ynnuhg pujujynid Eu npuybtu
wnwljnp) qqunmitnipjut qpgehsubpn: Ukpunidt wnwewgunid E dwolh
dwkptuh nphdnpdwughw b gpynid £ dwpluyhtt wbwhquunnph puljw-
1hsttipp: pnnudp thnpuwgynid k Yhinpniwahg byupnbpny wowewg-
ubkny hydwt, Lupdwt jud Jhppwughwjh qqugnnnipjnit: Gwn mwljnpy
qqugnnnipjniutpp b bpuwig npujuljut nuppipnipmnibautpp guydw-
twynpyuws Eu dbpudwt httwpph wqpgnipjut nidny: bugpwtt mdtn k
qnghep (hul nu Yuu]ws b htwpph wkuwlhg sthnud, gdjnd b wyb), b
hugputt UkS | dwpdh dkpuynng hwndwép, wyiput wdbkih tpwbwluih
E puuhsuyhtt jupnnnipiniup, b wybkh dbkdwpwbwl wqpuljukp kb
hwutnud upnuihtt hwdwlwpg: Uwolh wnwwuppip hwnqusubp niukh
wnwppbp nuljnh] qquyniimpni: Udktwthnpp qquyniimipnitt nith
nnuwowph tplupnipjudp hwpwlhg dwplhh hwndwép, b bphk wyn qqu-
miunipniip Wuydwbwluwinpkt quwhwnkup 1, wmyw dwolhh qquynt-
tnipynilip Lupdwb hwbinby wy hwngwsibpnid jhudwyunuupwih’

v npnyuyth vhohtt gény - 1,06,

v Ypdpunjwbipuh thoht gom] - 1,39,

v nup fwjuwinuyhtt hwundusnd - 3,01,

v’ ubkppwtih phitwght hwngwsnid - 3,38,

v fwdwtywnuunuwluyht hnph hwndusnid - 3,80,

v wluwnh - 7,54:

Uwolh nnwlnhy qquyniunipjut pupwntqu wuhpwdtown t hwoydh
wnbb] pnidwlut dbkpudwt dbpnphuyh jupnigdut duadwbul bwlb
wnwpwgunn punipbp Jhpwnkjhu:

Utpudwt pnnp huwppubpp hhdudws tu nkdiiljnnp gnpénth
Jpu: Uwolh b junp himudwspubinh tyupnuyhtt pujuhsutpp, dbpudw
wju Jud wyb htwppp pujubnyg npybu Jbluwthjuljwt qpghn, thn-
humignid B ppuip Wupnuwihtt wqnujubph dtny wyuppuyhtt hwdw-
Jupgh Jhuwpntwlwt hwwndwsubp, npnbn Wwupnuwihtt pohoukph
nnUwtt h quunwupwt wpwewtinid ku JEunpnuwinyu (Epdtipkuwn)
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wqnuljukp, npnup YEunpntwdhqg Swbwwwphtbpny nwpwsynid Eu
wupplp hwdwlupgkph, opquiikph, hymujwspubph Ypu' upwibin]
Jud wpghjulkng tpwig gnpénitubknipniup, husp Yyuwpudws k jhpwun-
yYnn htwpphg Jud httwppubph hwdwihphg: Fuquuqub ntdikputitpp,
htsybu wupdwiwub, wuybu b judwht, npnip wpwewtmd ku
Ubkpudwt pipwugpnid, wnwewgunid tu JEtnpnbwljut tyjupnuhtt hw-
dwupgh wmwppbp pudhuttph dniuljghniwy Jhdwljh thnhnpunipmil
[1]:

Onquuhqup Jpw dkpudwt wqnbgnipjut dkjuwtthqunid ntp nith
twl Anvnpuy gnpénip (hnibupkt' htgnily): Zmuduspubpnid gkpuni-
Pt wowewguling (Ukjpwhjuljwu Eukpghwt obpduyght tutkpghugh
Yhpuwddwi wpmynibp) dkpunidp gnpsmd E npugbu obpdwhtt gpgnhs b
gpgonid £ otipduwyhtt nhghwywuinp hwdwlupgp: Unwowgwué qpghnp
thnjuwigynid £ jupquynpnn winpwpowpdhs Yhuwnpnuutpht, npnup
gunuynud Eu plupuynit mnbnnud, wyw wugubng uhdywwnhll win-
pubtnuging U wwpuuhdyunhl winpuujiuging  Gupgbpht’
wnwewgnid E wunputph nuuwbgph pbdiiiunnp thnthnjunipinii:
Zmujwsputiph ypw wudhpwlwt, ninhny dbluwthjuljut wqptgnipmniu
nikbun] dkpunudp byuunmd Eodwsmd ympbph phuhwljub
Lhnpuwtt wpquuhpubph wnwewgdwip: Uypuhuh ympbpt tu hpu-
unwdhap, npp dwqunpbph juyiugnid £ wnwewginid wpnkt 0,001 g
14q dwpduh dwuuwh hwpwupbpmpjudp, b wgkwpyfunihlip, npt wunw-
owtnid E wunpwjuwyuhy Wywupnbph Jipowynpnipinitubpnid, husp k-
dSwgumd E quplbpulhlubph jniuwbgpp b wnwowgunid quplkpw-
Juyhtt Lupdwit tJugnid: Zhunwdhp, npp hynrugwspwyhtt hnpudnt £
guuynid £ pohoubpnid uyhwmwlniguiph hkwn ny mjnnhy dhugnidubph
dliny, dbkpudwt wqnpbgnipinithg pohoubph puypuwydwt wpnniupnid
wquuynid kb wuginid wljnhy duh:

Zhunwdhp, hhunwdhttwdwi Wynipkpp nwpwsynd tu wy-
ouyhtt nt wpjub hnupny b tbkpphtt opquuiibph wy hjprudwspubph nu
winpubnh, uppujhtt hwdwlwupgh hEdnnkgbuywnnputph qpgrhsutph
ntp ki pwnmud: Ophtiwly” hhunwdhbt wgynud | dwbphjudubph gpu,
wnwowgunid wnpbkwhtth Uké pwtwlh wpunnwquunid, husp Jupbnp
ntp muh opquihquh wnuwwnpy] wwpwnwywhy nidtph Unphihqughwh
gnpdniu:

Ugtinnhjjunihip tnyuybu dbkpudwt wqnpkgnipiniithg wugunid E
wqun Jhdwlh wyuwhnbyny dEppunnnp $oblghui (Uhetnpnh niiily-
ghw): Ukpudwt dwudwbwl djwbubpnid wjnhy wgkwnpjjunihth Ynt-
nwlnudp jppwinud E djwbuwghtt gnpénitbnipniup, pwth np tywu-
nnud | ywpnuyht gqpgheh dh lyupnught peohg dniu tywprught pooht
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wugubnit, wyuw dkdwginud E ywpnuyhtt pohoukphg djwbwghtt pohe-
ubkpht hnjuowbgdw wpwgnipiniun:

Utkpunidt wmqpgmipnit E ponnunid byjupnuhtt hwdwlwupgh, wp-
jmt b wysh opowtiwnnipjub, Unipwihnuwbtwlnipyut b opquithquh
Jtuuwgnpénitnipjutt wy] Juplnp $niulhghwikph Jpu: Ubkpudwib
wqptgnipniip juwyydws L yuppuhtt hwdwlwpgh pnjnp hwngws-
utph pbtwlghwyh htwn dbpuynn hwwnduwsh nkghwunnpubphg dhtsh
qlunintinh Ynl' pngpylyny hnudnpuy b Eagnlphte quitgusp, b abp-
phti opqutlikph gnpénikmpjub thnhnjunid’ Unwnnp-Jhughpu; nkd-
1Eputikph mbkuwlny [1,14,15]:

Utup wbutmd bLup, np dbpudwb wqpbgnipjniithg wmbtnuyht b
punhwtnip nbwghwtbtpp jphun hnpyuwjdwiwynpdus tu: Ukpunt-
up, dbkjpwtuhjulwt wqnpbgnipjut ubkpgnpénidhg mbtnuyhtt nkwljghw
wnwowgubny, uwluyt qnpstny nbkdPEjunp fwbwwywphnyg, dhown
wnwowgunid E wjtuyhuh nkwlghwitp, npnug dwubwlgnid Gu pninp
opquuittpp b hjmudwésputipp: Ubkpudwt pniduljutt wqptgnipjnip,
dudwbwlulhg wwwnltpugnidutpny, wwpwphngh wpunuhwjnnid-
ubph Wugbgnudp jud JEpugnd E, qiluninbnh YEnlh, Gipwltnth b
yupnuihtt hwdwlwupgh uwnnpb qubyny hwnjwsutph dhol fuwb-
qupywd hwpwpbpmpniutbph Jkpujutqunudp, opquthquh hwpdwn-
Ynnuljutt dnrughwph dkdwmugnidn:

Uthuwthjuljut gnpénut hp htppht nidbinugunid L Wynipwthn-
huwmtwljwyhtt gnpdpupwgubtpp, Jhpugunid E jubquyhtt hwnlnipni-
ubkpp, pupdputnud E dwpduh dkpuynn hwmndwsh obpdwunhgwin [1]:

Ukpudwt wmqpkgmpniup dwplh ypu

Uqntny dwsh Jpu dkpumdp tpu dhongny Uks b puquwlnn-
dwth wqpbkgmpinit E pnnunid wwwppbp opquuitiph hwdwlwupgbph b
punhwipuytu opquithquh Ypu: tw pugunpynid k iputng, np dwpy-
Up dwpduh wpuwpht swsynypt k, wi puduljuiht pupy junnig-
Jwépny opquiti k, npp Uh owpp Juplnp JEhuwlwi gnpéwnnypubp |
hpwljwiwgunid: Opquihquh hwdwp wpunwphtt wqpbgnipniuttinhg
wuwownwwihs nhp nibbbtwinig pugh, tput «<hwbdtwpupdws L nk-
ghbyunpujht, ubpquuulwb, Wnipwhnpwiwluhtt $niulghwukn:
Uwolp qquh ghp nih twb obpdwljupquynplwi gnpépupugubpnud:

Uwolnid wnlju tu puquuphy nkghuywunnpuwjhtt «camppbp», npnup
utn hwdwgnpduljgnipju dke Eu quuymd ghpbppuy b dhghunnwwnhy
yupnuihtt hwdwlwupgh htwn: Uwolp dwubwlgnid b ququuihnjuw-
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twlnipjutip, ppnhtph, dwpuh, twb opquuhquph YEuuwgnpéniubni-
pjul Juwuwljup wpgquuhpubph wprnuquuuljut opquitt k:

Uwoljt nith qupqugué winpujhtt gutg, npp jwjtwbwnt nhu-
pnid Jupnn E hp dke mbnuynpk) opquithquh wdpnne wpjut dwuuwgh
1/3-hg wykht: Uwolnud nbnuljuygwsé tu 2 dju-hg wybh ppuntw-
gkndtp, npnup 1 opnud wpuwunpnid Lk 600 — 800 wuqud 1400 q
ppunnhtp: Uwolh punhwinip ppintwpununpujut dwljbpbup juqunid k
Unn 5 U2 Zudbdwwnnipjut hwdwp wubktp, np Eppljudubph wpnw-
quuuljut dwltptup juqunid £ 8 U2, wnnne dwpnt wpnuquund k
opp 1,5 thwp ukq: Lpnhupp punugws k 98-99 % onhg, thquiyniphg,
Uhquppihg, wijuhtwht dknwnubph wnbphg b wyb:

Swpwugbkndbph pwbtwlp 250 000, upwughg 225 000-p wmbnw-
Juywsé Lu dwqupduunuwghtt $nihynyubpnud, hull 25000-p wudhow-
Juinpkt fwpy Eu wprnwqunmd kyhgpdhu: ULY opnid wnnne dwp-
nnt dwplp 2 q dwupy E wpunuquunud: Makbwny LEjnpuut thn-
wbgbjhmpmt tw pigmbwl b wighugibm wwppkp nipkph
hnutkp [1,5,6]:

Utpudwt wqpbgnipiniihg dwolhg ptthnijubph dtuny wbowwn-
Uynud & byhnbpdhuh’ dwolh Jbphtt okpunp Ukpws poholiipp: Mw
tyuwuwnnd £ dwojuyhtt suswnmipjut pupbjuddwip, shpdunynipjui
gnpdplpwughtt dwutwljgnn ppintwmgbndbph b fwpyugbndbph wpunw-
quuuljut $nitughuyh mdbnugdwipn: Upnwuquunjus Supuyp kuh-
nkpdhup wuonmwwunid E opnid pwjpwynidhg (hwnjuwbu juplunp
wju Ywpnljug hwdwp, npnig wyhiwwnwupnp juwydws t oph b gninpont
htwn), b snpugnudhg (hyp Yuplinp E pwdnt dudwbwly jud dEntiwap-
Ynipjnitubpnud): Ukpunudp dkdwgunid E dwpolh wnwdquljumunipiniup
b fpuuwnhynipiniun:

Utkpudwit ounphhy dwplyh wunpubpp juytwmtinud B, pupdp obip-
dwunhdwiny pupbjudynid £ wpjubt sppwbwnnipiniupn: Ubkpunudp
twl wpwqugunid £ wph hnupp dwpljuyhtt wunpubpnud: Ukpudwt
dudwiwl wiysh pnipudnmudp Jhgowpwlguljmtt wpwupubphg, hul
Epwluwyhtt wpjw pnipudnnudp dwqunputphg, twyywuwnnd k ns dhwyh
wytt whnpubph nuunwpluwip, npnig ypuw wadhpwljwunpku i wqnnid
dbpudwt dwdwbwly, wy twb wyt hwndwsubph, npnup quinid G
Ubkpuynn hwwndwshg ybplk jud ukppl:

Utnpubph wynyhuh nuunwpynudp pipnud £ wpjut b wyoh pug-
hwunip ghpynijjughwyh, spowbwmnnipjut nidbnugdwi, hush ounphhy
ntnh k niukunud dh Ynndhg dbkpuynn hwndwsh hjnruguspubpp b op-
quuttpp utinignn ymptph wdbih wnhy dwnwjupupnd, hulj dniu
ynnuhg npnhdwb wpquuhpibph wpnwhwnid:
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Uwolh Jhdwlp gptpt dhpnn wpunwugninid E dwpgnt hiptwqqu-
gnnmpjniip: Bqnip sk, np pdholjbpt wumd kb «dwslp opquithquh
huybijht by

Tpuw hbn dbjuntn tjunynd £ bwb hwwunwl] punypp. dwolh
hhuwunmpnitip ponpktt wqnmid L ubkpphtt opquutkph b tpwbg
huwdwlwupgtph $niughwkph, opquthquh pughwunip Jh&wlh Ypu:
Zujnuh E, np wwpphph htn dwpnnt dwplp thnthnpynd E, wuwnh-
Swbwpwp wnwdquljub, fuuwnhl, hupp dwplhg ngununid £ judnnn
nt popondws: Ujn thnthnpunipjniutibpp qquihnpku Jupbjh £ ijuqbguty
b nuununbkgul] dbkpudwt nt huptwdbpudwt dvhgngny, npntp, pupk-
(k] wpyut spgwmnnipyniip, htwnbwpwp twb dwslh uinignidp,
nidinuguliny  Wnipwihnjuwbwlnipnitp, pwpdpugubing  dwolh
wuwowmwwihs $niujghwbpp, npntp wwownyuwumd bLu opquihqu
Juwuwlwp yniptph tipputhwignidhg, thudwdwbwl tyyuwunnid tu
dwplh fuunhlnipjutt nt pupdnipjubp:

Utipunudp dwolh Uks nhghyynnpuyhtt wmywpwwnh punphhy tyw-
nwluninnjus nmupphp wqpbkgnipinit £ nitbunid yupnuyhtt hwdw-
Jupgh Jpuw wpwewgkim] wihpudbon wuwwnwupuwh pkwlghw: Uju-
whuny, dwplh hwtighuwn sthnudp thnppugunid k jhunpntwlwb tyup-
nujhtt hwdwlwpgh pupdp jupdwénipiniup, hwtquinugund E dbpu-
Ynnht (wbhqud wytybu, np tw Jupnn k puky): Uyn thwuwnp poy) | nw-
1hu Ukpunidl oqunugnpédty pdolnipyul Uky npujku ny pupkiguun hn-
ghijwt prwuqupnidutpp jupquynpnn [1,5]:

Ukpudwt wqpbkgmpniup iyupnujhtt hwdwljupgh ypu

Lywpnuyht hwlwlwpgp opquithquh gjuwynp jupquijnpnnb E:

NEjudupnid £ upnh b ubkpquuulwb ghndbph, tynipwuhnpuw-
twlnipjub nt Ujwbubph wolpwwnwtpp, dbkp pwupdnidubpp b hnyqbpp:

Utpunudt wnwghtt hwjugphg dkjumthjuljut gpgrhs L b 4tpy,
puwyg hpwlwinud nitwl £ hhdundhtt fpwntdbnt byjupnuihtt hwdw-
Junpgh gnpéniubnipjun:

Lywpnujhtt hwdwlupgp wwppbpulynud b fEhunpnbwmlwah b
ykppplphlh (Swypudwuwghb), [1,5]:

Qtiunpnbwlwlh Guwppughh hwdwlwpght tu wyunljuinid
qllunintnp & nnuninbnp: Dephpbphl Lpuppuypl hudwlupgmd Eb
upnuwihtt hwiugnygubpp b Wuppbpp: FPugh wyny wwppbpulnd B
undunnhl) yuppuyhl hudwlupg, npp tyupnuynpnd £ oupdnnuljut
wywpuwnp, dwlp, qquyuljub opquubpp, b ykglwnunnpy jupnuyhb
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hunfwlpuupg, npp wupnquynponud £ ubkpphtt opquibitipt m winpwyjht
hwdwlupgnp:

dhglnwunhy yupnuihtt hwdwljupgnid nwuppipulnid b uhd-
wuwwnhy b ywwpwuhdywwnhl pbihyukp, npntp dbkpudwt httwppubph
wqpkgmipnithg Jupnn b phdiEjunp phpuwybunhl wqptgnipmii
niubiw) ubipphtt opquuitinh nwppbp hntugwéputiph ywwpninghly (wje-
nwpwbwui) hnthnjujusé gnpénittnipjub ypu:

Utpunudt wgpbgnipnit £ mubkinud  hsybu YEunpniwlub
Wupnuyhtt hwdwlupgh, wyiybu & whphdbphly Gyuppughtt hwdw-
Jupgh ypw: Lw jupnn £ hwiquunugil), juplnp b yunwupjpwbwnne
hpwnupdnipniuitiphg wnwye hwuk) nidghtt hnghljut jupywénipiniup
Jud wuwydwt unbnst] hwughuwn b junp puh hwdwnp:

Utpunudp Jupnn b twb ngpnly, htsth withpudbon £ ujt dudw-
twly, tpp dwpnp junp wyuwnhwgh dke E, jud gusp £ upw ywpnught
wnnuniup:

Pugh ntd Elnnp wqptgnipiniihg, Ukpunidt wtdhpwljw wqpk-
gnipnit £ mubkunid upnuyhtt hwnnpphsubph dpw, hgp juyunpku
Jhpwrynd £ pnidwlubt wpuwyunhfuynd, tpp wthpwudbion kE tduw-
qtgut] qquuljumt b pwupdnpujut Wywupnbph hwnnppulgnidp: Zwudw-
yuunwupwbwpwp phnpus dkpudwi hupplbpp pudulubwswt
thnppugunid Et gujuyhti qqugnnnipjniubpp:

Utpunudp tyuunnd £ $hghjujut b dnnwynp wpuwnnibw-
Ynipjutt pwpdpugdwtp, hwtmd E hnquwénipinitp, wnnygnipjub nu
phplnipjul qqugnnnipnit E wnwewgunud: dEpphtt 10-15 mwuphukph
pupwugpnid qupqugus tplhputph wopwnwduypbpnid wohiwnwljhg-
ubph jupywénipinitp, hnquwdnipjniup hwiknt b wpwg wppawwnni-
twlnipnitp JEkpwuwiqubint tyuwwnwlny Yhpwend bu dEpudwb
wnwppkp dbpnnubn [1,5,14]:

Utpudwt wgnkgnipjniit wpnitwnwp b wyoughte
hudwlwupgtph ypu

Utpunudp pupktyuwun E wgpnid uhpn-winpuyhtt hwdwlupgh
Jpu: Ukpudwt puinphhy wpniup otnynud £ ukpphtt opquiiphg ntiuh
dwol b djwutbkp, wnwowtnid k dwjpudwuwyhtt winpubph swthwynp
jwjuugnid, phplwtnud £ dAwpjn twppwupnh b dwju thopnph wohiw-
wnwbpp, dkbwunid E upinh dndwb Jupnnnipnitp, pupbjuyynd bu
upnudjutth wput dwnwluwpupnudp b jshnqujuinipmniup, Jkpw-
unid Bt UES ni thnpp wppub pppwtwnnipjnittpnid  jubquht
Epunypubpp: Pohoiipnid wljnmhywind i Wyniputhnjuwbwlnipjut
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gnpdpupwgubpp, dkbwunid E hjnrudwspubpnid wnju ppeydwusuh fw-
tnudp: Ubpunudp twl ppwinid E upmbwunbns $niulghwb’ buyuu-
wnbkny wpyub ke htungnphuh b Ephppnghwnubph wupnibwlnipju
Ubkbwgdwipn:

Utpudwt wqplgnipnitup uhpn-winpuyhtt hwdwlwupgh Jpw
wnwohtt htpphtt wpunwhwjnynid £ gonpénn dwquinpubph pwtwlh
Ukbwgdwdp b jujtwugdwudp: Ubpudwt wqnpbgnipjniihg, hwnjuybu
&Unud httwpphg, dkpuyny djwinid jujtugus duquunputnh putwlp
b juyunipjwt swthp Yupniy dkswunid Eu:

U. Upngp (1922) gnyg wnykg, np dkpudwb wqpbgnipniihg pug-
Jus dwmquinputph pwbwlp djuuttph juytwlh hwndush 1 dd?-hu
dkbwunud E 31-hg dhtsh 1400, hull dwquunpubph punhwunip wnw-
poniumpmip 140 wiquid b wdbh: Uwquinpugh gubgh wljn]
pugybjnt wpmyniupnid hkynwinid £ wpjub pupdp quplkpulubkpny, b
wpwquinu k Epuljuyhtt hnupp: Ukpunudp byuwunnud | djububpnd
Juptwppyh tuquuinp b opqutwjui ppotutph nnipupkpdwin, husp
npujut wqpbkgmpinit t mbbkunid bhqhjuljut phintdwénipinihg
htwnn hnquwé djwbuubph dpuw [1]:

Utpudwt wqptgnipniihg duphh dwquiunpuhtt gmugh juybhw-
gnudp b Epuuyhtt wpywb sppwtwpnipjut pupbjwynidp tpw wpw-
quguwt hwpyhti nhpdhl dkpudwb pwpdnidubph wqpbgnipjut wp-
pniupmid phpliugunud ki upnh wojpwwnwupp: Ukpunidt wnwowg-
nd | wppub £pdwl whtpwh thnthnjunipyni: Ophtiwly wenne dwpy-
Juig punhwinip dkpunudp vhuninihl] wpyut gupnidp pupdpugunud
13-20 Ud u.u. b wnwowgunid whtipwt nhwuwnnihl Lupdwt wulynid:
Pugwhuwynqws k, np qijuh, wupwingh, ntuwgnijuitiph b npnduyjh
dbpunidp byuwuwnnid £ twb uhunnihl b ghwuwnnihl dupdwt udw-
qtgdwtp:

1960-wjut pYuljubttpht pdojuljutt ghninipnituubph nnljwnnp,
wynpndtunp L.U. Fhjuyut ntundtwuhpnud bp dbpudwt wqnptgnipiniup
nuwpphp nknujuydudp nunhlnihnny hhquunubph dhnjupnh §shn-
nulijub $niuljghutt b dwjpuwdwuuwghtt wpyub oppwbwpmipiniup: Zk-
nwqnunnipjul wpyniipnid pugwhwjnydt] b dhnupnh §synquljut
dntujghuyh dkdwugnid: Qupltpwljuyhtt oughingpubphuyh wndjuyukipp
Jyuynd Ehu suypudwuuwght (wkphdbnhly) wpjui oppwttupnipjut pw-
phjuydwt dwuhti: @nppuwinid jud Jeputnud Ep wnwybjugnyyt, tdw-
qugniju b dhohti Lupdwit gniguthpubph wupdbwnphwl, dkdwunwd tp
wniuwghtt Lupnidp, tnpduyht Ep Uninkunid oughjjuwnnp hugkpup [1]:

Ubkpudwt wqplgnipjniithg pupbjuyynid £ hhybpnnuhuyng b
hhynwunnuhwyny hhywunubph dwquunpuwjhtt wpyub sppwinnipiniin:
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Npnyuyjuh dkpunidt minwewgunid £ upnh §éynidubiph nhpuh hwgw-
huwugnid, hulj odhpuyjhtt hwndwésh dkpunidt wjt puinuntgund E:

Npuytu dEjuwthjulwt gnpént dkpudwt wqpbkgnipmniut wyt L,
np JEtnpntwuwt yuppujht hwdwlupgp dhwind £ wpyut ppow-
twpnipjutt niijghwubph jupquynpdwb gnpépupwught: Uji hwu-
nwnmd E dwpdih dkpudnn hwnjwsibphg hiome quindnn hun-
Justubipnid wpyut b wyoh hnuph dkdwugdwdp b wpuqugdwdp [1]:

Utpunudt wnwyl] wpnwhwjnjws wqpbgnipmnit £ nibktunud
wiyoh hnuph Jpu: Ufowhtt gmugp ubkpunnpbt juwydws E wpjub spow-
twnnipjut htwn:

Ulouyhtt hmdwlupgp wpuyhtt dwquinputph hwdwlwupg L,
npp Uhwdniyymd k Uké wunputph, npnup wuginid &b Uh pwpp hwb-
gnygubpny, npuntn wnwewunid tu (hudnghntitipp: Udowjhtt hwgnyg-
ukpp dhynpkp o, npuntn wdhop dwppynud £ tipnhdwt wpgniipnid
wnwowgwd wpquuhputpnhg b hnquwénipjut htnmbwtpny wnwewugusd

wnpuhl Wniptphg:
Utpudwt wqnpkgnipniup djuutkph ypuw

Ulutuknph ypu dbkpudwt wgnkgnipjut ntuntdtwuhpnipjut dw-
dwbtwl] wmthpwdtown £ hwwnnil) nupwnpnipinit pupdut) djubtbtph nn-
wynqpudhl (nnugpuljut) nknuljwydwunp:

Cuipdnudp opquthquh gnpéniubnipjut pupn winkphg dkyu L,
npl hpwjuwbwgynid E owpdnnujut wmywpwwnh Ynnuhg: «Cwpdnnu-
jult wywpww» hwuljugmput dbp dntmd tu juwhipuihtt djuib-
ubkpp, tputg gnpéniubnipinitp jupwtng Wwupnuht pohoutpp, Unwn-
ubjpnuubpp, twlb Ydwhph nuljpbpp, hngbpp, juywtbtpp: Ydwppuyhe
Uulblbpp punyugws kb phihubphg pehottnhg [1,13]:

Ulutp ysyynid £ wmqnuljutinh wqnptgnipiniuhg, npnup thnpowtg-
Ynud Bt bpwb Eunpnuwljuwt bywpnuwhtt hwdwlwpghg wpnuwnwup
(efferens) pwupdnnuljut Swtwwywphubpny: Ujwup yyupguynpnid tu
twl qquyuljwt Gyupnbpp” woepkpnn, npnig JEpoun]npnipmiubkpt ku
wynpnunphnnkghywunnpubpp: Mpnuphnnbkgbuywnnpubph qpgenidp mtnh
niubund djubught phhutkph §shdwt b bpupwdquut wpynitupnid,
ophtimly &Upnud htwpph b wwuhy] swpdnuditkph wqpkgmpniithg: Mpn-
wnhnnkghwywnnputphg wqnujubpt wnptpnn (afferens) uywpntpny thn-
huwmigynid Eu JEunpntwluwt upnuihtt hwdwlwupg b mbkntjugund
tpwi: Ununtbjpnup (Qwpdnpuljub, wppkpnn tuwpp), dnnbbwny
djwuht, gninuynpynid k puquuphy yEppwynpnipiniutitph, uhttwuyu-
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ubkph, npnug vhgngny ttw juwynid k jnipwpwbsinip djubtwght phihlh
htwn [1,5,8]:

Utkpunidtt hpuwjwbwgunid bt wpwdbjugnyu poijugus djwub-
ubph Jpu: Pmiugpué djwbp onpowthdwt dwudwbwl thuthnily E b
Jupnn k Uh thopp Juudly, stuyws tpuinid wejw k ptwljub nintiniu:
Gsyus Jhdwlnid djut wdkjh dhg k b wdnip: Ukpudwb dudwbwy
nbnh E nubkunud uppudubwihtt phihubph Epupwdagnid, hush
wpyniipnid dkdwunud E nhyh JEunpniwjut upnuihtt hwdwljupg
quwgnn wpnwyphnngbuywnpy wqnuljutph tkphnupp, hust hp htppht
yuppudwuughtt hwdwlwupgnud pipnmd £ nbdjkunnp  thnthnjunt-
piniuttph [8]:

Puquuphy hbwnwgnunipniutp gnyg tu wnydbk], np dbpudwib
wqpbkgnipiniihg, hwnjuybu &djnid htwpph, nidinuunid Eu gpgndwt
gnpépupwugubpp, Jipuuiquynid L djwbttph $niughntiu) wipudu-
pupnipiniip: Ukpunudp yuwjpwupnid E hnquwédnipjut nhd b jppwtnud
opquithqUnid ququihnjuwbwynipjut gnpépupwugubtpp:

b.U.Uwnlyhqny-Uhpwqhtht, U.P.LEyhtup, U.U.Ehpyniynyp, hb-
nwqnunbkiny hnquwédnipinitt nitkgnny djutubph wojuwnnibwlnipjut
pupdpugdwt nt Jhipujuiqudwt gnpépipugnid dkpudwb wqnbgni-
pintup, Ejut wjt Eqpuljugnipjul, np dbkpunidt wnhy qpgnhs L b
tyuwuwnnid £ hnquws djwbubph wopwnnitulnipjut wnwykjugniyh
pupdpwugdwin [1,5,10]:

Utpunudp djubttph ddjdwt nbkupny pwpdpugimd £ opqu-
Uthquh pinghwimp npokhnieniip’ pk$iiljnnp fubuwywphng wqybing]
ninknh Yhuwnpnuubph $niuljghntw) Jhdwlhh pupbjuddwt Jpu: bug-
pwil LS E dbkpudwtp Bupwupyus djubwghtt hwdwlwupgh swdup, b
hugpwt nidght £ dbpudwt wqnpbgnipiniup, wjipwb swwn wypnuphn-
nhgbywunputp ko tkpgpuydynid, b wynpwt b nidght G (humd wdpdht-
pkunn wqnulubkpp, npntp pupnitwl B YEunpnbwlwt upnught
hudwlupgnid wnwyt) hinnkuuhy pupdtip wnwowgukint [1]:

dbEpwuiqubnt hwdwp hnquwé djwbubtph wouwwnnibwlnt-
pmilp  twuwnwlwhwpdup b dbpul) ns dhuy woliwwnwip hpulju-
twgpwé hnquws djwbubpp, wyh wyt djuutbkpp, npnup wudhpwljut
duwutimljgmpnit skt mukgh] $hqhjuljut nid gopsungpbjhu: Tw
withpudhown £ htwiw pb” uynpuughll dkpudwl, ph poidwlul dkpu-
dwtt dwubwgbwnp, pwtgh wyn ulqpniupny E junnigynid Juwuywsp-
utph U Yphpwhwwnnipniutiph wpwehtt optiph wpwwsddny dkpudwb
wnpngnnipuwjh dkpnnhljui [16]:
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Pniduljut Ukpudwt wqpbgnipiniup hktwpwpdnquljut
hwdwljupgh hhjwunmpniuutph b Juwudwspubph dudwbiuly

Utpunudp muppbp Juwuduspubph b hhqunnipiniuubph hwdw-
1hp pniddwt b juthuupgljdwt wipwdwubh dwut b Unwydt] hwdwju
Ubpunudp Yhpwenid Bu hbbwowpdnnquljut hwdwljupgh hhywtnni-
pmiltikph U Juiwuwspubph dwdwiwl uwpgeupnibp, hnpupwhnbp,
hnntpnud wpmitwgbnnudutp, twb pwghlniyhwn, hphwu, wnpugpu,
djwiuyhtt wppndhw, wupkqubp, phunpndhw [1, 17]:

Lwtth np dkpunidt muh pEdjEuninp wqpkgnipni, wyw hhquib-
nnipjutt wnwehtt opkpht, bpp sh Yupkh dbpul) dwpduh Juwuus
hwwnduwsp, pmuljut £ hpwljwbwgut] hwpwlihg hwndusubph dbp-
unid: Ukpudwt wqpbgnipjut wyn wnwbdbwhwwnlnipniup htwpw-
Ynpnipinit E nnwhu ujubint wpngbnnipwubpt wybh Jun b wyn yun-
Swnny Jupkh E wdbh jupd duadwbtwljwhwunygwuénid hwutl) pni-
dwjub wpyniuph:

Utpudwt  wpynitwdbunnipmpniup dbks dwuwdp jujodus k
upwihg, pt nppwuny k £hpnn ogurnugnpéynid wdpnne wpnghnnipwght
hunljugyny dudwtwlwhwndwsépn: ULS tpwbwlnmpnit nith twb
wypngtnnipuih dudwbwl Jhpureynn wyju jud wyt htwpph Ypluncd-
ubkph pwbwlp: Zbwpph juwnwpdw tnbnnmpniop juhdws £ husybu
hhquwunmpjut punyphg, wjtywbu b poniddwt dudwbwluopewtihg:
Ophtwl uh phwypnid &¥nid htwpphtt withpwdton t hwnljughty
npjus dudwtwjuhwwnywsh 80%-p, hull Uniu nhypmid puduljut k
twl 15%-n [1,4]:

Pniduljut dkpunid ogunujup k wuglhwugut) wdkt op, wbqud
opp Uh pwth wuqud, hhwunnipjut punyphtt hwdwywnwupiwi, huy
ynipup nbngnipymbp 12-18 wpngbynipu: Pmddwb Yniput wihpw-
dbpunnipjut niypnid fupnn E Yplugky 15-30 op htiwnn [1]:

Pniduljut dkpudwt pupwugpnid Jhpunynid Eu tnyt htwppuk-
np, npnup Jhpwnynwd b dupquljui, hhghtuhl b dkpudwt wy) dukph
dwdwiwl: Swppbpynmd b wyh dbpnphluynd, wjuhtpt’ dhpudwb
httwpputph puwnpnipiniuhg, husp jupudws b ypnginnipuh tyuwnw-
hg, hpjunnipjut punyphg, tpw pupwgphg, dwpduh dkpunng hwn-
Judhg:

Utpudwt wnwohtt ypnginnipwt pnjnp nphwypbpnid whwp k huh
hutuynn, jupdwwnl, wy whwnp k ujul] Juwuuwsd jud hhywtn duuhg
Jtpl qunuynn hwndwshg: Uypuyhuh dbpunidt wtjutnid B twpubw-
Jut jud wpunwssnn, uyt junwpnd kb Juwudwsp unwtiwnig 2-3 on
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wlig, nphg hkwnn wiginid Et Juwudws jud hhquin hwndwsh dkpu-
dwtip [1,2,5]:

Pnrduljut dbpudwt dwdwbwl dwpdih Jowudus hwndush
(Uquutbph, hontph b wy) $niujghwyh wpwg b wpynitwybn JEpw-
Juigiiwh tyunwln], twl npny hhjwinmpmbbph dudwbwl
uhnqhuh, munhlny b, dhughugh, wkinngughihuh b wyt, Yhpuwe-
Ynud Lt mmwppbp pnidwljut punipubp nt wy] dhongukp, npntp oqunid
El Jupd dudjinutpnud JEpujutqudwin:

Zimujwspubtph ypw pumipubph wqpbgnipniip wuydwbwynp-
Jws | tputg pununpudwubtpny: Ujuybu npnyp punipikip wnwewgunid
ki hjniuqusputiph Yupniy hhybpbdhw ($huwgnt, Edjudnt b wyb),
Umniubbpp ponunud B hwjuwynnmiguwihtt b hwwpnppnpuwjhtt wmqnk-
gnipjnti:

Juwujwsputnh dwdwbwl] wnwowgnn wjnnigubkptt nt guybpp
dwtp winputph wpnwhwpdwl, hjnrujwspubph hhwynpuhwih b dw-
quunpubph whguithnipjub dkbugdwt htnbwp tu: Ujn wdkuh htin
Ukjuntn Juunuinud bt wpjub sppwtwpnipiniup (hwbqupynid E wp-
jub hnupp), hymuduépbbph ubimgnuip b hudwywnwuwbwpup’
hjntujwéputinh ntghubpughwt (JEpuljuwiqunidp):

Lunipubph Jhpwenidt ninnus £ twb gujuqpldwbp, hyjniu-
Juspubph gpgndwt tJuquut nt pnppnpdwt Jipugdwiip, wynnigh b
htdwwnnduyh thnppugdwtp, wpjub dhypnghpymjughugh pupbyjun-
dwtp, hmiudusputph nhqbhubpughwh pupwiudwip (hniudwspuwght
w&hiy):

Pwupd Juwujwsputnh dudwbtwl Yhpwenid tu ny ph Yphdw-
udwl punipubp, npnup Jupnn kb wnwewgul] hnruguspubph hhuyb-
pbvhw, wy) ghjkp, npntp muku ukpsénny b uwnkgunn wqpkgnipniu:
Nrbwphihrnughwjh opowtnid wpwbwlynid Eu pumipubp b Ypbdubp,
npnbp pupkjudmd kb hyniuguspubph dhypnghpynijughwi’ wnwig
nidtn qpgnnn wqpbgnipjui:

Uhtsh upnditipu, wuyhquinpnb, nojuhly bt wyy pwpph wy punip-
utph Yhpwenudp wthpudtown | unnniqhy tputg hwinty dwolh ntwly-
ghwt: Ypw hwdwp dkpuynny hwngwsh ypuw dh thnpphl Juphy punip
Et wipnpnud dwplh dbe b hbnmbmid dwolh nkwljghuyhti: Gl punipp
nwibkh E hhquinh hwdwp, wyw wyt upbh £ jhpuntk] ypngbnni-
puubph dudwbwly:

Bpt Juuujwsd hwnjuwdp qqunit b dEjuwmhjujut wqpbgni-
prul hwinbuy, wuyw wihpwdbywn k dkpul) tpwihg tkppl ud Eph
guniynn hwndusutpp, dhtiinytb E, puniph pniduljutt pununphsutp
wpnibwnwp winpubpny jhwutkt hhquin hwmndwshu:
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M1dtn wmqpbkgnipinit nitkgnn puniputphg oqgunybkihu wtthpwudton
t 1htlky qqnuyp: Uhlynibpu, $huwignl, nnjyhly inhyh pumpikphg htnn
sh Qupbih wwp gugnin fud wy) gkpdughlt ypngbynipubikp Yhpunty
[1]:

Cinniifué F26.05.21

Du3M0JI0rHYeCKoe BIMSTHHE MACCAKA HA OPTAHU3M YeJIoBeKa
K.A. Heoorosa

Maccaxx — oflHa M3 MaHyaJIbHBIX TEXHHUK, COBOKYIHOCTh MPUEMOB Me-
XaHUYECKOTO W PedUICKTOPHOTO BO3JICHCTBHSI HA TKAHHW U OPTaHBI B BUJIC
pacTupaHusi, TaBJICHUS, BUOpAINH, TIPOBOANMBIX HETIOCPEICTBEHHO Ha MOBEPX-
HOCTH Tella YeJIOBeKa KaK PyKaMH, TaK W CIEIUaIbHBIMU anmnapaTaMu 4epes
BO3YIIHYIO, BOAHYIO WM WHYIO CpPely C IeNbI0 JOCTHKECHUS JIeYeOHOTO WIIH
nuHOTO 3¢ deKTa.

Bremnue pazapakeHus BOCIPUHUMAIOTCS PEIENTOPAMU KOKHM W MBIIIIII,
pedIIeKTOPHBIME TOYKAMHU U TIEPENaloTCsA B HEHTPAIbHYIO HEPBHYIO CHCTEMY.
[loTok WMITyJIbCOB, B 3aBHUCHMOCTH OT TMPUMEHSIEMON TEXHUKH W TPUEMOB
Maccaxka, MOXKET CTUMYJIHMPOBATh U MOBBIIATH TOHYC LIEHTPAIbHONW HEPBHOM
CHUCTEMBI WJIHM, HA00OPOT, OKa3hIBaTh Ha HEE 3aTOPMa)KMBAIOIEEe M pacciad-
JISFOIIee BO3IEHCTBHUE, UTO IOJOKHUTEIBHO BIHMSET HA NEATENbHOCTh BCeX (hH-
3MOJIOTHYECKUX CHUCTEM opraHusMa. lIpm 3ToM rpaMoTHOE MpUMEHEHHE Mac-
CaXKHBIX Macell ONpeAeNEHHOTO COCTABa U HAMPABIEHHOCTH MOXKET KaK YCHUJIH-
BaTh BHIICTICPECUNCIICHHBIC BO3JACHCTBUS HA HYKHBIX YYaCTKaxX Tejla YeIOBEKa,
TaK ¥ CHIDKATh UX. B Ienax co3maHusi TakoTro JOMOHUTENBEHOTO 3 dexTa mpu-
MEHSIOTCS MacCa)KHbIe Maclia, BKIIOYAIOIINE B ceOs HATypalbHbIE aKTHBHEIC
KoMIoHeHTHI [1,3].

Physiological Effect of Massage on the Body
Q.A. Nebogova

Massage is one of the manual techniques, a set of methods of mechanical
and reflex effects on tissues and organs in the form of rubbing, pressure,
vibration, carried out directly on the surface of the human body, both by hands
and by special devices through air, water or other medium in order to achieve a
therapeutic or other effect.

External irritations are perceived by receptors of the skin and muscles,
reflex points, and transmitted to the central nervous system. The flow of
impulses, depending on the technique and massage techniques used, can
stimulate and increase the tone of the central nervous system, or, conversely,
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have a decelerating and relaxing effect on it, which has a positive effect on the
activity of all physiological systems of the body. At the same time, the
competent use of massage oils of a certain composition and orientation can both
enhance the above effects on the desired parts of the human body, and reduce
them. In order to create such an additional effect, massage oils are used, which
include natural active ingredients [1,3].
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Quipuybuywi L. 9.
Zujudwpdhuttph vnwugnid ot punipugpnudp ghupnyhtwgyws wnkun-
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Zwunkuh nunyudnipmiin  (wpn-
$hip)

Duyumuunubh  pdohmghnnipmni” hwtnk-
unmud nupugpynud & ophghtiuy hnpjustkp b
wlhuwplukp, npnup pruwpwind bu thop-
dwpwpulub, juwipiwpgkihy b Yihuhjului
pd2iughunmpyut hwpgkpp:

Znusubph Aundnpnudp

1. Znpuwép ubpluyugynud t 3 wwughp
opptiuljhg' huykipkl, pniubpk Jund whqikpk
1EqUny, ghwwljub gEjwjuph  twlugpn-
pjudp, hiswbu bwlb nintqpny’ wybt hhdtwp-
Ympiniihg, npunkn junwpyl) b wohnwb-
pp: Ubhpwdbown b ubkplyuyughl) twlh hnn-
Yush Ekjwnpntwght wwppbpulp Ynduwy-
wnuyht ujujurwlh (CD) Ypw (Microsoft Word
for Windows 2000; Unicode Times New Roman
nwnwwnbuwlny pniubpk b wuqikpku (kqne-
uliph b Sylfaen’ hugtpkuh hunlwp):

2. Ghnnuut hnpjush swuwp swhwp k
qtipuquigh 10 ngwghp kgp, tkpunyuy  wn-
muuwljubpp, jupbbpp, ukndwgpbpp b gpu-
Juunipjut gwilp: Ujuwplubph Swdup
Yupnn khuby dhish 20 ke:

3. Gpughtt nfjujikpp bhpluyugdnmud B
htwnlyuy Ybpy. 2S8% gnighyp, hnnjwsh ybp-
twghpp, hinhtwlutph wiunitbubph b hwypw-
umubtph ulqphwwnuntpp b wqqubniakpp,
www' hhdtwpynipjut wijwinudp, hwugk
b pwlbuyh punbkpp (8-10): Znnjwsh yYkponid
npynud ki hkphtwljubph vinnpugpnipniiuk-
pp b hkpwinuwhwdwpubpp:

4.Ghnwlult hnnjwép punlugws bt hb-
nlyw] dwubkphg, w/ thpuswljut dwu; p/ iyni-
pp b Udkpnnubpp; ¢/ wpyniupubpp b pubiwp-
Ynudp: Ubndugpbtpp® huybpbu jud nniubpkt
b wbqkpkb (hqmibkpny] ubkplujugynud L
wnwbdht kobiph Ypus:

5. Gpuljuinipyut guulp wpynud E hog-
Judh Jtponud’ wnwtdht tony, wyppiufwui
Yupgny' twp huypbbwlwb, wwyw owwp-
Epypw hinhtwyubpht: Zopdush wnbpuinnd
hnnudubipp phipynud Eu pupwlniup swljlpn-
utiph Ubg piybpny:

6. vdpwgnpnipjuiup hpwyniup b JEpuuyuwh-
Unud mnnbni, hdpugplint jud Yp&unbkne
guijugws hnnush mbpunn:

7. 2h poyjunpynd tkpluyugil) -
gpmipjut  hnnjwshbp, npntp  bwjuljhimd
nuwugpyly ki fud tbpluyugyky wy hwunbu-
ubip hpuywpuwldwi hwdwp:

8. Zmunkuhti pwdwinpyugnyl) upnn L
hswbu wpwdht wihwwnbbpp, wiybu b
hhdtwpynipniuubkpp:

Ilpoduas xypnaaa

B sxypnane “MenuuumHckas Hayka Apme-
HUM” NyOJIMKYIOTCS OpPUI'MHAJbHBIE U 0030p-
HbIE CTaThH, OCBEILIAOIINE BOMPOCH IKCIEPH-
MEHTAJIbHOW, NPOPUIAKTHYECKOH W KIMHH-
YeCKOH MeTUIIUHBI.

Odopmnenue crareit

1. CraTbs JOJDKHA HPENCTABISATHCS B TPEX
pacrieyaTaHHBIX 3K3EMIUIAPAaX Ha PYCCKOM,
APMSHCKOM WM aHIJIMIICKOM SI3BIKE, COIpO-
BOXK/AThCsSl HAIPABICHUEM YYPEXKACHUS, T
OHa BBINOJIHEHA, UMETh BH3y HAy4HOTO PYKO-
Bozutens. Heo6XxomuMo Takxke MpeacTaBiIeHIe
cTaThi Ha KoMnakTHoM aucke (CD), B TekcTo-
BoM penakrope Microsoft Word for Windows
2000, (mpudprom Unicode Times New Roman
Ul pYyCCKOTO M aHrnumiickoro u Sylfaen — s
APMSAHCKOIO SI3bIKA).

2. O0beM HaydHBIX CTaTel He JODKEH IIpe-
BeIIATh 10 CTpaHMI] MAIIMHONIUCH, BKIIOYAs
TaOJIHILIBI, PUCYHKH, pe3toMe i Oubnuorpaduro.
O6beM 0030pHBIX U HPOOIEMHBIX CTaTed Ho0-
nmyckaercst 10 20 CTpaHHL, BKJIIOYas CIUCOK
JINTEPATYPBI.

3. BBIXO[HBIC JaHHBIC YKa3bIBAIOTCS B Clie-
nylomei nocnenosatenbHocT: MHACKE YK,
Ha3BaHUE CTAThbH, MHULHAIBI U (HaMUIHH aB-
TOpOB, YYpeXKJCHUE, I[e BBIIOJIHEHA paboTa,
aapec, kmoueBsle cioBa (8-10). B konue
CTaThbU JOJDKHBI OBITH IIOAIIMCH aBTOPOB, a
TaKXKe HoMepa TenedoHOB.

4. Crarpsi JOJDKHA BKJIIOYATh CIEAYIOLIHE
paszensl: a) BBeJieHUe, 0) MaTepranl u METOAbI,
B) pe3yipTaTsl W oOCyxkzaeHue. Pestome Ha
QHIJIMHCKOM M apMSIHCKOM SI3bIKax IPUJIAraroT-
Csl HA OT/ENBHBIX CTPAHUIIAX.

5. bubnuorpadus npUBOAMTCS B KOHLE
CTaThU Ha OT/ENBHOI CTpaHHIE B ali()aBUTHOM
HOpsi/IKE, CHaYalla OTEUYECTBCHHAs, 3aTeM 3apy-
6exHast. CChUIKM HA HCTOYHUKH B TEKCTE IPH-
BOJTCS B KBaJPaTHBIX CKOOKax B Buae HU(D-
POBBIX 0003HAUCHHIA.

6. Pemakuus ocraBisieT 3a co00ii mpaBo Uc-
[PaBIISTh, COKPAIATh CTATHH.

7. He pomyckaercst HanpaBlIeHHE B pelak-
LMI0 CTareil, OMyOJMKOBaHHBIX paHee WK
HAIpPABICHHBIX UL TI€YaTH B APYTHe XKyp-
HaJIbI.

8. IMoanucynkaMu MOTYT OBITH KaK YaCTHBIC
JIMLA, TaK M YYPESKACHHUS U HPEAIPUSITHS.
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Profile of the journal

The journal “Medical Science of Armenia”
publishes original articles and reviews 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 at 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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