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Introduction

Temporomandibular joints (TMJ) are complex joints, which can acquire
dental and non-dental related pain in the maxillofacial region known as
temporomandibular disorders (TMD). TMD is a group of conditions that cause
pain and dysfunction of the masticatory muscles, the temporomandibular joints
(TMJs), and associated structures [18]. Their characteristics include regional
pain, limited jaw movements, and acoustic sounds from TMJs during motion.
TMD was previously attributed solely to alterations in dental occlusion that
affected maxilla-mandibular position and function. Even though it has a
complex etiology, there are multiple factors contributing to the development of
symptoms such as comorbidity factors, including biological, behavioural,
environmental, and cognitive factors, often the actual causative factor may be
unclear in many instances [9, 15, 22, 25]. One of the symptoms of TMD which
is strain on the jaw is one of the main causative of bruxism. Bruxism is an
involuntary habitual grinding of the teeth, it is defined as: “A movement
disorder of the masticatory system characterized by teeth-grinding and
clenching during sleep as well as wakefulness” [30]. This parafunction has two
manifestations, i.e. sleep bruxism (SB) and awake bruxism (AB). SB is defined
as the activity of masticatory muscles during sleep, which may be rhythmic
(phasic) or non-rhythmic (tonic), and is not a movement disorder or a sleep
disorder in otherwise healthy individuals. AB is the activity of the masticatory
muscles occurring during wakefulness, which is characterised by sustained or
repetitive contact between the teeth or/and stiffening or thrusting of the
mandible and is not a movement disorder in otherwise healthy individuals [26].
SB and AB can act as a potential risk factors for several negative consequences
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of health such as masticatory muscle pain, oral mucosa damage, mechanical
tooth wear, and failures of prosthodontic constructions [13, 27, 32].

TMD and bruxism are correlated with subconscious determinants. Accor-
ding to existing evidence, parafunction, i.e. the impaired or altered functions of
the TMJ such as excessive teeth clenching and grinding, are possible risk
factors for TMD [7].Trauma in the head and neck region, malocclusions along
with genetics, joint hyperlaxity, and joint hypermobility could act as risk
cofactors [7]. Hormones also play an essential role. The signs and symptoms of
TMD are four times more among women than men [17]. TMD can have an
impact on many aspects of a personal health and well-being which go well
beyond the face and jaw [12].The role of psychological risk factors, including
depression and stress, in the physical symptoms of TMD are widely
acknowledged [1, 27]. Bruxism acts as an inherent risk factor for infrequent
adversarial wellness outcomes, such as masticatory muscle soreness, oral
mucosa injury, mechanical tooth damage, and breakdown of prosthodontics
format [4]. It is associated with some medical disorders such as Parkinson's
disease, torus mandibularis, oromandibular dystonia, Rett syndrome, Down
syndrome, trauma and atypical facial pain [20].

Psychological factors (emotional stress), genetics and occlusal
interference are risk factors for bruxism. In ltaly, the prevalence of SB is
estimated at 16% among young adults and 38% among adults. In comparison,
the prevalence of AB in the general population is estimated at 22-30% where
both forms of bruxism affect men and women equally [19].

The COVID-19 pandemic has caused various psychological effects
including tension, fear, and despair, depression, among others [19]. Research
demonstrates that TMD indications and predictions after the pandemic are
suspected to ensue related to post-traumatic stress disorder [10]. The incidence
of oral disorder increased in cases of elevated anxiety. People with unusual
anxiety levels were more prone to having a more significant repetition of oral
behaviour. Additional pain intensified the corporal body consciousness and
gave way to hyper diligence [24]. The prevalence of TMD is about 1.5 times
higher in women than men. The most significant risk of the onset of TMD is
between the ages of 18-44 years of age [18,29]. Studies among COVID-19
patients indicate adverse effects on subjects' psycho-emotional status, leading to
the intensification of TMD and Bruxism symptoms. This increased the orofacial
pain among the patients [4]. There is a higher prevalence of TMD symptoms,
anxiety and depression among the participants, which is associated with gender
and anxiety symptoms. The oral behaviour and TMD symptoms, anxiety
symptoms, and depression positively correlate. The studies show that social
isolation due to the COVID-19 pandemic has impacted the prevalence of TMD
symptoms [10]. A number of people examined in dental clinics were diagnosed
with attrition, which is one of the side effects of bruxism, as well as several
reports of symptoms that indicated TMD. A study conducted in India, where
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one-third of the respondents showed significant psychological impact due to the
COVID- 19 incidence, showed a higher effect on younger people.

Moreover, the psychological impact among women was higher than that
among men [28]. In Mizoram, studies among adolescents within the age range
of 15-18 years showed that females have higher stress levels than males [21].
These, among other studies, show a correlation between TMD and bruxism and
the high-stress levels during the COVID-19 pandemic, especially among young
female individuals. This review examines and evaluates the effect of the
COVID-19 pandemic on the prevalence of temporomandibular disorder and
bruxism symptoms.

Material and Methods

The study was a cross-sectional one using questionnaires to examine the
significance of TMD problems and bruxism among those who met the inclusion
criteria for respondents aged 18 years and older from the state of Mizoram,
India. To collect data using Google Forms, we used an online survey
questionnaire distributed over the Internet (in English and Mizo) via WhatsApp,
email, and social media.

A series of questions with demographic and general information,
concerns regarding coronavirus, questions commonly used to evaluate TMD
Screening [2, 14, 21]. Bruxism screening and Stress screening [5, 8], which is
utilized to explore the diagnosis appropriately and assists in determining the
cause and related information was used. A consent form along with the
following data was collected.

This research uses the positivism paradigm research philosophy to
determine the causes and effects of bruxism and TMD disorder especially
during COVID-19. It primarily focuses on the impact of bruxism and TMD
disorder during COVID-19 in Mizoram, and the influence of gender on these
effects. The study uses the quantitative method for data collection and analysis
and along with this, the explanatory method is used. The reliability and validity
of the research have been ensured. The quantitative approach is used to identify
what male and female think and know about the bruxism and TMD during the
COVID-19 outbreak. The questionnaire was developed to assess the opinion
and understanding of bruxism and TMD.

Results and Discussion
Table 1 below shows the number of males and females affected by the

different stress-related dental disorders. The percentage of females affected by
these disorders is higher than that of males in all categories.
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Table 1
Males and females affected by the different stress-related dental disorders
Gender
Dental disorders Male Female
Count | ColumnN% | Count | ColumnN %
Sleep Bruxism Category |No 152 42,3% 267 42,0%
Yes 207 57, 7% 369 58,0%
Awake Bruxism No 326 90,8% 563 88,5%
Category Yes 33 9,2% 73 11,5%
TMD Category NO TMD* 177 49,3% 196 30,8%
Mild TMD* 130 36,2% 319 50,2%
Moderate TMD 41 11,4% 101 15,9%
Severe TMD 11 3,1% 20 3,1%
PSS Category Low* 88 24,5% 102 16,0%
Moderate 244 68,0% 450 70,8%
High* 27 7,5% 84 13,2%
*p<0,05

The table below (table 2) shows the different age groups affected by the
various stress-related dental disorders. The population between 18-35 years is
overall affected more by awake bruxism, moderate TMD with moderate number
of stress than other age groups. The difference is significant for moderate (*

P12<0,05).
Table 2
Different ages affected by the stress-related dental disorders
Age

Dental disorders 18-35 years 36-55 years 56 and higher
Count Co'%}?” N Count COI%}P” N Count | Column N %

Sleep Bruxism |No 336 42,7% 79 41,4% 3 18,8%

Category Yes 450 | 57,3% 112 | 58,6% 13 81,2%

Awake Bruxism |[No 698 88,8% 174 91,1% 15 93,8%

Category Yes 88 11,2% 17 8,9% 6,2%

TMD Category |[NO TMD 280 35,6% 83 43,5% 56,2%

Mild TMD 352 44,8% 92 48,2% 25,0%

m‘[’)e,[ate 125 | 159% | 15 7,9% 2 12,5%

Severe 29 | 37% 1 0,5% 1 6,2%

PSS Category  |Low* ** 115 14,6% 69 36,1% 6 37,5%

Moderate* 570 72,5% 113 59,2% 10 62,5%

High* 101 12,8% 9 4,7% 0 0,0%

*P12<0,05 , ** p;3<0,05
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Table 3 compares the PSS totals against COVID-19 Vaccination. The
totals are lower for vaccinated individuals than non-vaccinated individuals and
those who are against vaccination.

Table 3
TMD and PSS totals against COVID-19 vaccination
COVID-19 vaccine
Dental 1st / 2nd dose taken Not yet vaccinated Against vaccination
disorders Standard error Standard error Standard error
Mean Mean Mean
of mean of mean of mean
TMD total 25,64 0,61 28,16 2,76 33,08 6,11
points
PSS total 18,86 0,21 19,65 0,92 18,38 1,58

The results in table 1 show a higher number of females affected by TMD
and bruxism overall than males. For instance, only 9,2% of males reported
awake bruxism compared to 11,5% of females. 36,2% of males reported mild
TMD compared to 50,2% of females. For moderate TMD, the number of
females was also higher at 15,9% than the number of males at 11,4%. Both
males and females scored at 3,1% for severe TMD (see table 1). The perceived
stress score (PSS) for males was statistically significant and higher at 24.5%
than for females at 16%. However, females reported a higher PSS score for
moderate and high stress. The increased stress score was statistically significant
(p12<0,05) at 13,2% for females compared to 7,5% for males. There are studies
that match these results. One such study showed a higher frequency of women
than men as reporting awake bruxism among the Dutch adult population.
Women reported 6,4% while men scored 3,2% for awake bruxism. This
difference was statistically significant at (p = 0,05) [31]. A study by Bueno et
al., 2018 showed that women had a higher prevalence and twice as high a risk
of developing TMD than men [6].

The age group of 18-35 years was most affected compared to other ages.
Table 2 shows statistically significant results for the high frequency of moderate
TMD reported by the 18-35 years group than other age groups at (p <0,05). This
younger age group also shows a high prevalence of awake bruxism. The 18-35
age groups had the lowest low perceived stress scores frequency. However, this
group's PSS score for moderate and high stress is higher than the rest of the age
groups, and this result is statistically significant at P;,<0,05. Two studies
showed a higher incidence of TMD and bruxism symptoms, respectively,
among younger than older people [3, 11].

This survey was carried out during the COVID-19 pandemic. The
pandemic has caused concern over the mental health status of people
worldwide. Reports of increased mental illness symptoms are linked to the
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Coronavirus outbreak. The emergence of COVID-19 has exacerbated anxiety,
symptoms of psychosis, anxiety, trauma, suicidal thoughts, and panic attacks,
depression, and post-traumatic stress among other effects in populations
globally. An analysis reported the prevalences of stress, anxiety, and depression
due to the pandemic in the general population as 29, 6; 31,9 and 33,7%
respectively [23]. Mental health professionals hypothesise that COVID-19 has
had a significant impact on global mental health. For instance, the Indian
Psychiatric Society survey showed an increase in mental health conditions by
twenty per cent as a result of the outbreak of COVID-19 in India [16].

Results show that 57,8% of the respondents reported distress due to
changes in daily activity caused by COVID-19. The above tables show the
prevalence of low, moderate, and high-stress levels among the survey
respondents. From the data analysis, 184, 683 and 110 individuals were affected
by stress during the COVID-19 pandemic. The specific frequency of individuals
reporting stress parameters related to dental disorders is also recorded. 57,1% of
the respondents reported parameters for sleep bruxism, and 10,5% for awake
bruxism. The comparison of TMD frequency and perceived stress scores with
COVID-19 vaccination was made. The PSS points are lower for vaccinated
respondents but score high for unvaccinated individuals. These results exhibit a
relationship between COVID-19 and stress, which contributes to the dental
disorders discussed (TMD and bruxism). Similar to the studies mentioned
above, there is a link between the outbreak of the pandemic and an increase in
mental or stress-related disorders.

Conclusion

From the data above, many respondents experienced distress due to the
lifestyle changes that COVID-19 has brought on. This stress brings about many
negative consequences. It resulted in an altered state of psycho-emotional
changes which affects the population’s mental health status. Stress-related oral
disorders like bruxism and TMD increase when the population is experiencing
high amounts of stress. Therefore, it is possible that the pandemic intensifies the
prevalence of TMD and Bruxism in this population. However, this population is
not aware of the specific oral diseases discussed: TMD and Bruxism. Therefore,
the study used typical symptoms of the disease to carry out the survey and data
analysis, such as tooth grinding, jaw pain, clenching, and the presence of a
clicking sound. A significant limitation is that there is no documentation
regarding TMD and Bruxism within the surveyed population. The population of
Mizoram is also not well educated on these disorders. One recommendation
would be to create awareness on TMD and bruxism to better understand the
impact of these dental diseases and access to treatment.

Accepted 28.09.22
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PacnpocTpaHeHHOCTb TUCHYHKIIUH BUCOYHO-HUKHEYETIOCTHOTO
cycraBa u Opykcu3ma Bo Bpemsi nanaemuu COVID-19.
Onpoc B Muzopame

Amnkena IlapmaBuu, AnHa Bapnanss, Apmune Yonuksx

HduchyHKms BUCOYHO-HIKHEUemocTHOTO cyctaBa (BHUYC) m Opykcmsm —
COCTOSIHHSI, KOTOPbIE CHM)KAIOT KadeCTBO 3J0POBBsI MOJOCTH PTA, BBI3BIBAIOT 0OIb U
Hapymenne ¢pyaknnd BHUC u cBS3aHHBIX ¢ HUIMHU OOJIACTEH.

Bpykcu3M — HETIpOM3BOJIbHAS MPUBBIUKA, XapPaKTEPH3YIOIIAsACS CAABIMBAHIEM U
ctupaemMocThio 3y00B. Co Bcmprmkoit COVID-19 HabmromaeTcst BBICOKash pacrpocT-
PaHEHHOCTh PAaCCTPOMCTB, CBsi3aHHBIX co cTpeccoM. Juchynkuus BHUC wu Opykcuzm
CBSI3aHBI C IICUXOJIOTHYECKUMH CUMIITOMaMH, BKIIIOYasi CTPECC, TPEBOTH U JETIPECCHU
B Ka4yecTBe (PaKTOPOB PUCKA.

3710 uccien0BaHKe OBLUIO HANPABICHO HAa M3YYEHHE BOIPOCA, BIMSET JIU CTpeEcC,
cnpoBouupoBanHblii nannemueit COVID-19, Ha yBenuyeHue pacnpocTpaHEHHOCTH
opykcusma u auchynknuo BHUC. B Hem paccmarpuBaroTes cBsiss Mexay COVID-19
U TICUXMYECKUM 3JI0POBBEM, CBA3b MEXIY CTPECCOM M OPYKCH3MOM M AMCQYHKIHMEH
BHYC .

JlanHble ObUTH COOPaHbI METOIOM OIIPOCa C OMOIIBI0 BOMPOCHHKA, PacTIpocTpa-
HeHHoro 4yepe3 Google Sheets. Hamu Obuin pa3paboTaHbl aHKETHI U1l PECIIOH/ICHTOB B
Bo3pacte 18 ser u crapmre B mrare Mm3opam B MHmun. Bee Bompocs! B aHKeTe OBLIH
OCHOBaHBI Ha Pa3HHUIIE CTENeHN Opykcm3Ma u nuchyHkuuu Bo Bpems COVID-19 mexmy
MYXXYHUHAMH ¥ JKSHIIMHAMH Pa3JIMuHBIX BO3PACTHBIX Tpynn. CTaTHCTHYECKUI aHanu3
nmpoBoaMIIcs ¢ moMoIieio makera SPSS (Statistical Package for the Social Sciences Inc.,
USA 16, 0). Paznnuus B npomopIusx CPaBHUBAIKM C TECTOM XU-KBAAPAT WM TOYHBIM
tecrom @umepa. Moayis t pasen 2 (CL = 95%, p < 0,05).

Pacnipoctpanennocts nuchynkuun BHUC u Opykcnzma MoxkeT ObITh CBsi3aHa
€O cTpeccoM, KOTOPBIH yBenmuauiics u3-3a Bermbsimka COVID-19. JKenmuHb B Bo3pacTe
18-35 ner m Monomexp B IeI0M Oojee MOABEpXKEHBI crpeccy. s moaTBepkaeHUs
9THX PE3YNBTATOB CJIEAYeT IPOBECTH IOMOJHHUTENbHBIE KOPPEISIMOHHBIE HCCIIEN0-
BaHMS.

Lniup-unnpsinunuyhtt hnnh hhpwinmpniuubph b ppnipupquh
nupudjudnipiniip COVID-19 hmdwgwpwljh dudwbuly:
~wswdl hupgnid Uhgnpudnid

Uudbju Mupdunjhh, Uttw Juppuiyub, Updhtuk 2nthhljjut

Lnilip-unnpsununnught hnpbph ghudniijghwe b ppnipupqup wye hh-
Jutngnipnibtiipt kL, npnup wjwqbkginud Eu phpwth junpnsh wpnnowlwib
Jp&ulyp’ wnwgwgibym] gun] b $nibyghuyh pwlbqupnidibp pntip-uinnpsin-
wuwjhtt hnntiph b ngputg hwpwljhg mupwspubpnid:

Ppnipuhqup wnwdubph ubnunudng b dwpdwsnipjudp punipuqpynn
unynpnyp k: COVID-19-h pnuljdwt htwn dklunbn qpuugyl] L upptuh htwn
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Juyduwd mupunbuwl pwbqupnidubph pupdp mupusdusnipmni: LUOZ -h
nhudniijghwtn b ppnipuhqup Juuyyws tu hnghpwbwlwut wpwnwhoubnph
htwn, Wbkpwpjuy upphup, wihwbquumpmbp b ghypkuhwb npwbu phuljh
gnpéntubp:

Uju niunudbwuhpnipjutl tyywinula £ htnwgnink), pk wpnnp COVID-
19 hudwdwpwlh htnbwipny wnwowugws uppbup dbkdwgunid L husybu
ppnipuhquh, wyuybu b RUOZ-h nhudniulghwgh wnwpwsubnipmniupn: Ujh
nunidtwuhpmd £ COVID-19-h b hnghljut winnnonipjmt thnjuhwpwpbpnt-
pintuubkpp, hsybu twl upptuh U ppoipuhquh nt LUOZ-h nhudniuyghuyh
Uhol Juiyp: \

SYjuijubpp  hwqupwgpdl) bt hwpgdwt Enwbwlnyg oquugnpsbking
Google Sheets-h uUhongny pwppuws hwpgupbpphljubp: Ukp dowll) Gup
hwpgupbtpphlutpp Zunjuunwith Uhgnpud twhwignid 18 bt pupdp muphph
hwpgynnubph hwdwp: Zwupgupbtpehlph poinp hwpgbpp hhdugws tu bk
wnwppkp mwphpuyghtt jdpbiph nnudwpnpljuig b jubtwiug dho COVID-19-h
nupugpmd ppnipuhquh b nhudniljghugh wunhdwh wwuppipmipjub Jpu:
Jhdwjugpujut yEpnisnipjniup Juwnwpyk) k SPSS (Statistical Package for the
Social Sciences Inc., UUU 16, 0) Jhdwljuqpuljut thwpkph dhongny: Zudw-
dwubimpinibibph wwppbpnipmniiibpp hwdbdwwndt] Eu Chi-square phuwnp
Juwd Fisher-h &>qphwn phunh htwn: Unpny t-u hwquuwp £ 2-h (CL = 95%,
p <0,05):

LU0z-h nhudniuyghuyh b ppnipupquh tmwpwddudnipmiup jupnn k
Juuquwsd (hubk] uppbuh htw, npt wgk] E COVID-19-h prujdwt wyuwwndwnny:
Uppkuh gnpéntubpht wykih hwldws Eu Ephunwuwpnutpn b 18-35 mupkljut
Jutuyp:

Uju wpmniupubpp hwunwnbint hwdwp whwnp L hpujubugytu
[pugnighs, wji E hwpupkpuljgmpjui ntunidawuhpopynibibn:
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@ hnpjuunndw: Ephninghwi, puuwljupgnidp,
1 huhjuljmt yuwnltpp, wjuwnnpnonidp, ypnqgunuwnhy
gnpénuubpp, pnidnudp

U. 4. Unniunudjut

<<h"U Ukphp; Ypniw>> PLL,
0052, bpliwl, Swinupoyul h., 29

Puwbuyp punkp. 9oz, qhnpjuunnduw, Junwqupuyhtt pnidnwd, phuhwpk-
puayhm

Cunhwunip punipwghp, tphninghwi

A hnpluwunndwibpp juqunud kb jEunpnwlwt tyuppuyght hw-
dwupgh (WL2) swpnpul] inpugnjugnipniutph dnwnwynp Yhup [22]
b YUZ pnnp ninnigpubph (swpnpul b pupnpuly) 14.5%-p [22], husybu
bwl pnnp pwpdp wunhdwh swpnpuljmpjut gphndwubkph 75%-n:
QG hnpjwunndwttph  wnwowgdwt nhuljh gnpénuttph ke dhwy
hunul] wywugnigyus ntpt niuth twpjhunid gniju-ywpwingh opow-
unid uinwugwé hnuhqugunn dwnwquyjenidp: Uwnnuhl hhywinnipini-
Ubkpp wykpghwibpp, Hyghuwbbkpp, wupdwi, bnghubu phuljh qonpénu-
ukp Lt qunintnh nipmigpubph hwdwp: pny hwqunpby gkubnhly
hwdwhinwihyubp, htsyhuhp ki Th-bpunidbih hwdwwnwihyp, Lhu-
sh hwdwpinwthop, tnybwyhu wungugymd Eu qhnpjuunndwubph
htwn: Udkt nhwypnid wyu hwyjnth gnpéntibkpny wuydwbwynpgws hh-
Juunugnipmniip juqunud £ pwwn thnpp ninlnu: Spowlju vhowduyph
wy) gnpéntlikph’ HEjunpudwgihuwlul, pughnhudwulut gwnw-
quypdwl, ppouwyhtt hipwjunuttph b quminbknh Juwudwspubph nkpp
hwunghs sk:

Twuwlwpgnudp

Cunn 2021p. Unnpowuyywhnipjut hwdwojwphuwghtt juquultp-
wnipjut (Uz4) nuuwlupgdwi, npp hhdidws E IDH ghuh dninw-

ghuyh Ypw, ninnigpubpp, npnup twpujhunid Ynsynid thu qhnpjuu-
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nnduw, tpjuynudu puuwlwupgynid ki npytu 2 wpwtdht wpunnpn-
onullikp qihnpjuwuwnnuw, IDH-wildtype, U2ZU Grade IV i wuwnpnghinntu,
IDH-mutant, Uz4 Grade IV: IDH-mutant qjhnpjuuwnndw dbwljkpunidp
hwdwpynud E htmgus: Znrujuswpwnpk Eplynt mbuwlju ) punipw-
gpynud Lu npyku pupdp wunhdwh swpnpulnipjutt wuwnpnghwnhly
ninnigputp, npnup wupnibwlmd Eu dhipnduulnijjup ypnihdbpuw-
ghwjh W/hwd uklipngh gqnuwubkp: Fhnpjuunndwbpp jupnn b jhuty
wnwetwyhtt b Epypnpnuyht (YEpuwhnqusé gudp wunhgdwh swpnpu-
Unipjut qphndwitphg): Gpypnppughtt grhnpjuunndwibkpp hhdtwlw-
unud hwuinhynid tu Ephnnwuwnpn hhquunubph dnn b niikt hwdbdw-
wnwpwp wykh pupkiyuwun wypnqung: Gpypnppuyhtt g hnpjuunndw-
ubpnud hhdtwlwiunid hwiunhwnud kb IDH1 ghuh dntnwughw b hwdwu
pS3 Untinughwikp:

Y huhjujuit yuwnltpp b whwnnpnonidp

Q1hnpjuwunnndwtitpny hhwunubtpp unynpuwpwp nibbkund Bu Eu-
pwunip uppupwiwlut whwnwihpubp, npntp qupqutnd Eu dh
pulh opju jud pwpwpdu phpugpmu b nuppbpdnud o jua]ws
qiunintnnud ninnigph mbknuluynidhg nt swhtphg: Udktwown hwb-
nhwynn whnwihtbp ko qluugun] (50-60%), gugnidubp (20-50%),
opwjuwyhtt Wuppupwbwlju whinwhputp (10-40%), (hhonnnipjut
ynpniun, swpdnnuljuwt pwbqupnidubp, mbkunquljut whnwthyubp,
lunuph puwbqupnud, Ynquhwnhy hwbqupnudubp): Quihtpng ks
ninnigpubpp Jupnn tu wnwowgul] qquijh wyunnig, swdwpuyhtt wqnk-
gnipjni b tipquiquhti £updwt pupdpugnid:

Minpmgph wwwnlbpdwt hwdwp wthpwdbown E juwnwpl] dwuquh-
uwnbgnuwbuwghtt  shpunwugpmipnin (UNC)  Yntwnpuwuwnwynpnidng
(wmuhtwphumpjutt wwpuqumud hwdwlupgsuhtt skpuwugpnipini
(28) Ynunpwuwnwynpnidny): UNT T1 nkdhdh wwwlbpubph Jpu
pupdp wunhdwh swpnpulnipjut gthndwutpp hhynhtinktuhy u b
htwnbkpngku nidbnuunid Eu §nunpuwuwnwynpnidhg hkwnn: G hnpjuuwnn-
dwkpp unynpwpwp niukt bqpuyhtt hunktuhy Yntnpuunwuynpdut
wunltp YEunpniwlul jnuuwnpnidng, hisp Jyuynid E iklpngh dw-
uht: T1 nkdhuny wuwwlkpubkph Ypw nidbnugnn ninmigpp Yupkih b
wnwpplpt) hhynhttnbuuhy wjnnighg:

Zimujwswpwbwlwi whnnpnonudp uulwdynn pupdp wuwnh-
dwuh supnpulnipjubt gphndwubph wwpwqunud nitth jupbnp bow-
twlnipmil: Zmujuswpwbwjut ymph uwnwugnudp juwnwpynd L
Jhpwhuwwnwljut dwutwhwndwt dudwtiul] jud phnyuhwih dhongny:
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Uhuytt phnwuhw juunwpymd £ wytt hpwdhgdwljubpnud, Gpp ninnigpp
tipuu sk dwubwhwwndwl, htwpwynp sk htnwgul] ninnigpuyht
hjntugwédph qquijh swju), jud hhywunh punhwinip Jhdwlp httwpw-
Ynpmipinitt sh wiwhu hpwlwbwgubint Jhpwpnidwlub dhowdnnt-
pinLi:

Nnnqunuwnhl] gnpénutikpp

Quwywé qihnpjuunndwubph pniddwt Uk Yhpwnynn tnpugnyh
Ukpnnubpht wyu hhwinibph thohtt wypkjhnipmitlh wnnpnodwi
hwunwwnnidhg hkwnn onipe 1 mwnph E Opny pupktiyuun nbuypbpnud
wylt Jupnn E (hul) thnpp-hs wyl), puyg wdkt nhypnid hhgwunutph
Ubks dwuh wypbjhnipmiup juqunud £ 2 mmupnig phs: Cunpgws hh-
Juinutiph dnwn wytt dhohinmd juqunud £ 14 wdhu: Zhquunh twpowpnt-
dwljwt punhwtnip Jhdwlp b ninnigph npny wnwbdtwhwwnlnipnii-
Ukp hhywlnh wwphpp, nienigph hnujuswpuulul pimpwgpbpp,
hhyuinh Jhdwljp Yuwrundulnt guwhuwndwt vwinnuynyg (KPS) wp-
yniuph jwjwgnyt ypngunuwnhly gnpéntubpt bi: Uwubwhwndw dw-
Jup, Wuppupwbwlwt whinwihpubph nmbnnmpmniup, htyybu twb
pniddwtt bjundwdp punhngpubhl] wuwwnwupiwipn tnyuwybu niukt
hptlg wpngununhy nkpp:

Curan -p b hwdwhbnhtwlutpp [8] juwnwpk) Eu RTOG (Radiation
Therapy Oncology Group) 3 jhuhjulwt htwnwgnunipniuutph (RTOG
74-01, RTOG 79-18, RTOG 83-02), [9] Uty pungpyws swpnpuly gihn-
dwltpny 1578 hhywunubkph wdjujubph ny wupwdtnphly ntinipuhy
Jtpnidnipnit (nonparametric recursive partitioning analysis). Jhd&wuljw-
qpruljut gqonpshp E, npp htwpwiynpmipnitt £ mmwjhu pugwhuwyntint
wowbwlnipnitt niikgnny wpnqunuwnhl gnpénuubtpp b hhdwunubpht
nuuwlupglnt pun tdwbwnhy wpynibptbph fudpbph: 9bEpniéne-
pintup gnyg b wndby, np wuphpp wypbjhnipjut wdkbwupbnp qop-
dnut t: Uhtgh 50 mwpkljut hhywunutph dnn gpuigyt] b juugny
wpynitpp: KPS>70-p hwenpny Juplnp wypnqunuwnhly gnpénut k: NMpng-
ununhl] nwppipmipnit £ hwjnbwpkpgt] twb hwdwlgJuws phungn-
inuhn unnwgnn hhywtnubph dnw:

Ukpluynidu nhuljh fudpbph dnpjuynpdwt ke ogunugnpdynid k
twli O° - Ukphigniwthnh-FuE Ukphpinpubudbpuqu (MGMT) wpnun-
pnp dbphjugdwt Jupquyhg&ulyp [14,19]: O° - dkphjgniuthnh-YuE
Ubphjinputubtpuqu (MGMT) wypnunpnp dbphjugdwt jupgquyhdwljh
wpngunuwnhl nhpt wmywgnigyty £ bwlb RTOG 0525 1 EORTC and NCIC
trial 26981-22981/CE.3 jjhuhjulwt htnwgnuunipniuubpnid [2,13]:
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Uuynbihnipjut jujujuénipiniitt ninnigph dwubwhwwndwt sw-
Juihg gnyg L nipgty Simpson J. -h b hwdwhbnhtwfutph tpnisnipjut
ubg [28]: dLpnidyky k 645 hhyulnh wnyju, npnughg 17%-ht juwnwpdbty
E dhwjt ninnigph phnwuhu, 64%-ht’ ny wdpnnowljwi Uwubwhwnnu,
19%-htt’ mpmgph wdpnnewlul dwubwhuwnnid: Nipnigpp nbnuljug-
Jus b bk dwuwnwghll pppmd 43% nhwpbpmud, pnibipughti prenod
28% U ququpuyht pppnd’ 25% nhwypkpmd: Ninpnigph wewykjugnyl
swihp npnodud 2G-m] Gud UNG-ny, tnky b 5ud-hg thnpp 38% nhug-
ptpnid, 5-10ud’ 56% nhwptpmid b Uks 10ud-hg 6% nhwpkpmd: Th-
pwhwwnnipjut Swduwp tnyut b gk Sud-hg b 10ud-hg ks ninnigp-
ukph wwpwquynud, dhtsptn ninnigph wdpnnowljut dwubwhwwnnid
wykjh hwdwj juwnwpyby k 5ud-hg thnpp ninmigpubph nlwypnid: 8nyg
t wnipyt), np wdpnpoujutt dwubwhwwnnid juwnwpdws hhyuunubph
Uhohtt mypbihnipniup juqunid k11,3 wdhu 6,6 wdhu dvhwjt phnyuhw
Juunwupyuwéd hhywinubph hwdbdwwn: Qquih vmwppbpnipinit £ hwyn-
twpkpyb] twl ny wdpnpowljutt dwutwhwnnd junwpjws hhjuy-
ubph dhohtt mypbjhnipjut b dhuyt phnyuhw junwpwsd hhjwn-
Ukph Uhol (10,4 U 6,6 wlhu hwdwwywnwupwbwpwp): Ninnigph sw-
thtphg Juwpwé wwypbjhnipjut wwuppipmipnit sh hwynbtwpbpyby:
Zhjuwunubph  wwpbjhnipmniip Swjunughtt prenwd - nknujuydus
ninnigph wwpwquymd tnk) E wdl) pnitipughtt b ququpuyht prebph
hwdbdwwn (11,4, 9,1 11 9,6 wdhu hudwyunwujumbwpup):

Pnidnudp

Ukpluynidu g hnpjuunndwttph pniddw unwbnupunp hwdwp-
Ynud L wpwbjugnytt widunuitg dwuttwhwwnnudp, hbnwquynd wy-
nuuin fwnuquypuyhtt phpuyhw (K@) hudwlglus phingnnuhnh
htwn, b wynijutn phdngninuh:

Qi hnpjuunnndwttph pniddwtt wnwehtt thnip Jhpwpnidwljub
hwuwtbh nkinujumdubph yupuqund ninnigph dwutwhwwnnidi
E: Jphpupniduljutt Uninkgnudp whwp E twpwnbul] wthwnwlw jni-
pupwlymp hpjuwinh hwdwp hwodh webbng gmgndubpp, nhul-
ogniwn hwpwpkpuljgnmipjnitip b ywpnqungp: Gpbk ninnigph dhipnyhpw-
pnrdwjutt hknwgnidp quwhwwnynid £ npybu nhujuwyhtt juydwsé hh-
Juinh pughwinmip Jhdwlyh, qunininh whnmwhwpdws hwndush
dnruljghntiwj/mnyngpudhly oppwth htwn, wmyw vnbkpinnnwlnhly fud
Suypwhbn nhypmd pug phnyuhwi whwnp b pubwpyt] hmujusw-
putwjut Wynip vnwbwnt hwdwnp [33]:
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QG hnpjuwunndwttph dhijpnyppwpniduljutt pwnhljuw) hinwugnidp
uwhdwbwthwlynd £ ninnigph pupdnp hutuqhy punypny b ninnigpu-
1ht pehotinh huphiinpughuwyny, npp unynpuipwp nwpwsynud £ hpd-
twlwb ninnigpuyhtt quiqyushg qquih mwupwdnipjut Ypu:

Lwhiwyhpwhwwnwlwut $niuljghntiu) UNC hhwnwgnunipmniat
wthpwdtown E ninnigph dwyjuwih hunwljigdwt hwdwp, hush otnphhy
httwpwynp E tjuwqugniyyuh hwugub] nininh Juplbnpugnyt fhEuwnpni-
utph (op. pwpdnnuljut Ytnl, junuph YEuwnpnt) tkpghpwhwnwljut
Juwunidp:

Uppnitt jpuwthnunndhwt tbphpwhwnwljut ninqnujh fupwb-
dwl, (Equyht b yyuppupwbwut Yphuwulh quuwhwnnidnyg Jupnn L
oqut] Juwwpbk] wybkih wgpbuhy dwubwhwnnd, tjuqugniyn hkwn-
Yppwhwnuljui yyuppupuiuljui phu$niighuym] mntnh Jwpln-
pugnyt Euwnpnuubph oppwinid mbnuijuyws ninmigpubph wwpw-
quynud [15,26]:

Jhpwhwinnpmniihg htnn 24-48 dwdw phpugpnid, whhpw-
dton t Juwnwpk; UNTG hhnwqnunmpymb duubwhwndwu Swdwp
npnokjnt hwdwnp:

Jhpwhwwnnipyut b fwnwquyypujhtt pniddwt dhol tnué ouynh-
dw] dhpwluypp hwdwpynid k 4-8 sowpwipn: 8 swpwphg wyk) &0 hk-
nwdgnidp  Jyuunpwpugih punhwtnip wwpbihnipjut  gnigwithop
nipnigph wdpnpowju fwubwhwnnid juwnwpdws hhywunubph dnwn:
Ny mdpnnowljwt dwutwhwwnnid jud phnyuhw juwnwpdws hhquin-
ukph pnidnudp 4 pwpwphg wyk] hbnnwdgkp utnyuwybu Ypph punhw-
unip wypbjhnipjut gniguthoh Juwnpwupugdw [4]:

2005 . Roger Stupp -h b hwdwhbnhuwlubph Ynnuhg junwpjws
J1huhjujut hknmwgnunipjnitp gnyg b k], np &6 hwdwlgus ph-
Ungninuhnny b wpnijubin phungnindhnt nith wwypbjhnipjut gni-
guithottph wowbmpmit dhwyt £E-h hudbdwn (14, 6 b 12, 1 wdhu'
hudwywunwupwbwpwp), [29]: 2 muph wwypbhnieniup ok & 26, 5%
b 10,4% hwdwwwunwuppwbtwpwp [29]: Updws hnmwgnuinipjub pu-
pugpnid hhyuunubpp fwpwquypyl) b vnwtinupn puduinpdwt nk-
dhuny’ 2,097, pupupwljul 5-opju nkdhum] @0OY-60, 0Qp:

Inqu-wpynituinmpnit judusénipiniup hunwly tplind k
Walker-h it hwdwhtnhtwjutiph Ynndhg juwnupjws htnwgqnunipjut
ko [35]: 621 hhywlr, Jhpwhwwnnipmniihg htnn, wjwnwhniujusw-
putnpkt hwunwngws swupnpul] gihndw wjuwnnpnynidny pungplybg
tlu yEpnidnipjut Ukp: Uhohtt wmuypkjhnipjut gniguthop &0 sutnuugus
hhjwunutph dnwn Juqul) k 18 swpwip: Zhwinubph, nptp unnugk) ku
<45,09n, dhoht wwypbjhnipniup Yuqul) k£ 13,5 pwpwpe (wju fudpnud
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pungpyyws kb knky gusdp ypngununhly gniguthpubpny hhjutnutpp,
nd wuypbhnipmniip pudupup sh tnkp &0 wdpnpowljwt pnqub
unwbunt hudwp), 50,09 wwpuquynid' 28 swpwp, 559n° 36 swpwp
b 609p unnwgws hhjwunubph dhohtt wwypkjhmpiniup Juqul) L 42
owpwp: Fupdp npnqujh htin wungugdws hhyuunubph Yyuuph dhoht
nbnnnipjut mwpphpnipniip 1,3 wiqud wygl) £ 60%n unwugusd
hhquwunutph dnwn 509p uvnwgusubph hwdbdwwn: Ywplnp gnpént-
ubkpp, tkpunju &6 wupwdbnpbpp, whitnwputnipjut nupudywusnt-
pntup, Ynpunhlnuntpnhnyubph Jhpwunnwdp, htyybu twlb vmuphpp, uk-
pp b hhywinh twptwljut Jhdwlh wqptgnipniup hwdbdwwnbh thu
wnwpphp Bupwhidpbpnid: Yuwnwpyt) | iqpuljugnipnil, np LO-u pon-
und k qquijh wqnlgnipinit swpnpuly g hndwukpny hhywunubph ww-
phhnipjut Ypw, b hwununygty £ hunwl jupudwénipmniup nnquijhg:

Quunwpyb] Eu Uh pwpp hblnwgnunmpnitiibp, npuntn thnpdky u
pupbjwl] wbnuyht huynnnipyniip gnquyh tuywiughuwgh hugyht' og-
nwgnpdtiny nwppkp wkinnghwitp’ jupquynpdnn htunbuuhyne-
pjulp Swnwquypuyhtt phipuwhw (IMRT- Intensity Modulated Radiation
Therapy), nwunhnyhpwpnidnipni: Quuywé tpwb, np pnqub tuljw-
1ugyty E dhsh 909, nbknuyjht huljnnnipjut pupbjuynid sh wpdwtw-
qpyk [5,6,32]:

Fpujupptpuwhwih  dhgngny npnquih  fujuwjughwt  nipnigph
dwhdnid, stuyws punhwinip  WEpnunpuhlnipjut wykjugdwip,
unyuwbu sh  phpkp wwpbhnipjut  gniguthpubph  pwpbjuddwi:
Ninnigph dwhgmd wknqunpyky ku I hgnuinnuh «ubkpdbps, b ninnigph
dwh&hg SUd ownwynny httwpunp b tnk) uinwtiug 4009 (200-6009n
dhowljuypnid) nnqui: Unyuhull wjuwhuh pwpdp nnquibph wwpw-
qumud  puphwinip wypbjhnipjut b wpwig wpngpbuhuyh wwpk-
1hnipjutt gniguwuthpubpp skt mwppbpyl] quundwljut vinwunupunhg,
Uniu Ynnuhg bk b ubjpnnunhnunnpuplmipjutt b nwnhnuklpngh
ntwyptph wuwndwnny Yphtwhh Jhpwhwnmpmitubph puwbwlh wyk-
Jugnd [7]:

‘Unpugnyjt dbpnnubph ubpgpuydwdp, huisyhuhtt B ypnunnuwght
phpuwhwt, junwpyl) Bt vwhdwbwhwl pyny hbnwgnunnipmniaubp
[18,20]: 8nyg L wpyb], np vwhdwbwhwl swdwny pnquyh tuljwjw-
ghwt uhtglh 96,6 Co Eyypduykunn @p Jupnn b pupbjudl] dknhwi
wypbhmpniup 21,6 wdhu: Zknwquynid wju hhwungubph Epjupunb
huljnnnipjut wpyniupnid gputigyt) b wpwig ypngpiuhwjh nwnhn-
uklpngh nkwpkp, npng uwnwnpyly b ukypkljnndhw, hush b phply &
hhquwunutph pughwinip Jhdwyh Juunugdut (pun Yunundulne
quwhwwndwl uuﬂlr}qullﬂl‘ 10-30%-n4), [20]:
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Junnupyl] Eu btwlh nuppbp hblnwgnunipniuukp, npnkn hbwnw-
qnuinnikph oquiugnpédty ki pudiinpuwi wwppkp nhdhdbp” ghppud-
ulinpnud (hyperfractionation) Jud wpwqugjus pudulinpnid (accelerated
fractionation), [10,24,36]:

QLppudulinpdut b wpuqugus pudubinpdwt nkdhdubpp hw-
puynpnipinit kb tnwhu pupdpugiubint gnidupujht opwpawght nnquita
(2OY) ninnigph opowtnty’ wnwbg unpdw) hynrujwspubpnid Ynnutw-
yh n1p wqpbkgnipjniuibph wybjugdwut: Upuqugdus hhybppudulinn-
dwl &6B-h sunphhy huwpwynp b tjuqugnyuh hwugubk] ninnigph
nhynunjughwb Jupdwgubing pniddwt pinhwbnip nbngnipnip:
Uwjuyt pudulinpdwtt tdwt nkdhdubtph Yhpundwdp npnqujh tujujw-
ghwt gnyg sh wnybk] wpwybnipnit yundwljuinpkt vnwiunupunh
hwdbdwwn: Quwyws tpwl, np gippwdubnpdwt nhdhdutpp skt pupk-
jwynud wypbihnipjut gniguthpubpp, tpwip qquihnpkiu jpdwnnid
ku pniddwtt wnbnnnipmnitp b Jupnn &b ogunuugnpéyl) wunphy (-
1hwwnhy) poiddwt dudwiwly:

Lkpluynidu Yihthjuljut hbnnwgnunnipnititpng hwunwngws
Upwy phuhwptpuwylnhy dhengp, npp gnyg b uflp wyptjhnpjut
gnigwithputph huwnwl wpwybnipemit, phdngnndhn L [2,13,29]:
Stupp-h b hwdwhbnhttwljutinh Ynnuhg juwnwupgwsé Yihuthjulubh hbwnw-
qnuunipjniunid hhywunubpp &6 phpwgpnid unwgk) i hwdwlgdws
phtungninuhn 75Uq/U?, hbnnwquynid wnniuun phungnindhnh 6 Ynipu
mipwupwsinip 28 ophg 5 opp 150-200Ug/u? ZEkwnwgnuynn plh dbnhwb
wypbhmpmniup uqdl) 14,6 wdhu  huljhy jodph hwdbdwn (12,1
wuhu): 2 mwph wypbjhmpniap hwdwyuwunwupwbtwpup Juqlt)
26% L 6%: Phuhwdwnwquypwihtt pnidnid unnwgnn hhywunubph dnwn
tntj k 3-py b 4-pn wmunhgdwth htdwwnnwnnpuhlnipmnit punudtup 7%
ntyptpnid: EORTC/NCIC Yihuhjujut hbkwnwgnunnipjut hbnnwhwjwug
Jbpnidnmipinitp gnyg E wyk), np wyt wughkuwnubkpp, nuid dnn wnljw k
UbphjugJus MGMT wpnunpnp, niukt wypbihnipjut gnigwthoubph
wnwybnipnitt (Uknhwt' 21,7 wdhu) wyt hhquwunubkph hwinby, nud
Unin MGMT wpnunpnpp dbphjugus sk (dEinhwt® 12,7 wdhu), [28]:
Ujuwhuny, hugwybu wpnku tok) Ehuip, MGMT wypnunpnp dbphjugdut
Jupquyhdwlp hwonpn Juplnp wpngunuwnpll gnpénutt b Uwluyh
unyuhull MGMT wpnunpnph sukphjugdut wuwpwquynid phungnn-
dhnh pupniindt wdkjugund £ puinphwinip wypbjhnueniip:

Mopmgpujhtt pniddwtt nupwnbp (TTF-Tumor Treating Fields).
tupunpnud E quiiqupwnh dwphh qpw nknunpty ny hjuqpy tnpuwp-
Yhstutip b ninnigpp hwugul] hnthnjpwlwt, gusp hunkuuhynipjut (1-3
d/ud), dhowiljjuy hwdwpwluwunipjut (100-300 42zg) EEjunpului



20 Menununackas nHayka Apmenun HAH PA 1. LXII Ned 2022

nuownkph: Uju dbkpnnh wppynitwdbnmpiut duuht wdbbudbs hbnw-
qnuinipniup Juunwpdty E Stupp-h b hwdwhbnhtwyutph [30] Ynnuhg,
npunkn gniyg k wnpydky, np hwdwlguws phyuhwdwnwquypughtt pnidnidhg
htwnn wpynijuwin phdngnindhnh htn hwdwlgwus TTF-Jhpwrpnidi
wybjugunid t wnwig wpngpbuhwjh dbnhwt wwypbjhnipmiuap 6,7
wuhu (4,0 wdhu dhwyt phdngninuhn judpnid), b pinhwtnip wypkjhne-
pmiip 20,9 wlhu (16 wdhu vhuyl phungnynihn udpnid): Pniddwb wyu
Ubpnnu wpnbkb punnmidbp £ UUL ubiinh b ginkph Jupsnipjut (FDA)
Ynnuhg b dnk] £ pniddws unwinupunh dke dvh swpp ninkgnygubpnud:
Lwpitwljut junwupws hbwnwgnunipnitbbpng wywugnygubp sku
hwjntwptpyt], np wpnpenipjutt htnn Juuyyws Yjuuph npuyp,
dnwbnnujut Jud dnmulghnbwy Jupquypdwlp puguuwluwinpki
thnpuynid Eu TTF-h dpnnuljutt oginuugnpénithg [38]:

buntunpipuwylnhly  dhongutpp, npntp hbEwnwgnundl]  Eu
gl hnpjuunndwitph pniddwt kg, juyut hdwuwnny jupkh £ pudwtly
htnbyu| Judpbph’ Juyghtwpbpwuhw, fint hughy Yenbph progw-
winplkp (immune checkpoint blockade), ouynihwnhly Jhpntu phpuwhw b T
-poouhtt phpuuyhw phubpughtt winhgkt puluhsitpny (CAR-T cell
therapy):

dujghttuyh  dnnbkgmdubpp, npnup Juwpnn G oquiwgnpsty
wnwwwnhy hudnit hwdwljupgp, wjuopyw npnipjudp ntuntdbwuhpywsd
t nhtinnuybuhununp whuywnhn quightiw, npp phpwpudnpmd £ EGFR
I1I-ht: EGFR-h wju Udntinwbwn wmwppbpwlp Epuwyptuynd E qihnpjuu-
nndwtbpny hhywunubph 20%-h dnn: Uwluyb nhunnuybuyhdninh Yh-
punnidp gihnpjuunndwibph wynmubn pniddwt b nkghnhyutph
poniddwt dudwbwl hwjwunh wpynitwybnnipmit gnyg sh bk
[21,27]:

Ouynjhnhy Jhpniu phpuyhwtt Jupnn b wlnhdugutl] hwfw-
nipnigpwjhtt hunit wuwwnwuppwmbp: GEndphttwtn oynihinhl wnihn-
Jhpniup (PVSRIPO) UUL utiinh b glntph Jupsnipjut §nnuhg unwgl)
E piynudiwghtt pniddwit dhong punpnonudp: Uw hhdudws E Phase |
ipuhjuljwt hknmwgnunipniuttphg vnwugws wyyujatph Ypuw, pun
nph PVSRIPO-h Yhpwpmudp Yphinjnn ghnppuunndwbbph phupnid
gnyg k wnyky 21% 2 mwuph wypbjhnienit, husp wuhywyl) k3 wnup-
Jw pupwugpnid:

bunit huljhs Ybwbkph poiuunpubph  hEknwgnunipniuttpn,
npnp dwubuwynpuybtu phpwpiwynpnud Eu PD-1, PD-L1, CTLA 4
npuyuyhsubpp, thpuynidu pupnibwlynid Gu: Uwluyt wyu fudph wpk-
wupuwn phughgnidwph Jhpuendt wpwgbwghll pniddwh dundwiul
gnyg sh nyk] punhwinip wwypbhnipjut gniguthpubph pwupbjuynid:
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Uwljuyt ny nwmunnuhqugyué Phase Il hinnwugnunipiniinid gnyg bt gy
wpynibwdbnnipnit nhighnhdutph poiddwtt dwdwbwl (wyu wp-
myntupp htwpwynp sh tnty Ypluky Phase 1 hbnnwgnuinipniubpnid):

T-poouyhtt  phpwwhwl’  phutpught winnhgkl  phyuyhyutpny]
qiubnplynptu Unnhdhugdus T pohoutipny (CAR-T cell therapy), lu UkYy
wpwgq qupqugnn nuown b, npp gnyg E wnyk wppynibwdbnnipmnit
wthwnwljut pbypbpnid: dwrn htnwgnunipnibiubph  uqpului
wpnynibiptikpp gniyg &b nwphu, np phpwpiwghtt wnhynipgniop jupnn
E wybjutiwy T pohoutiph hubhjnnpughwyny: Uju nupnmipjudp hkwnw-
qnuinipniuttpp swpnibwlynid t [3]:

Uywquynid g hnpjuunndwibph pniddwtt wpynibwybnnipjut
pupdpugdwt hwdwp dptwplynid Eu qquh dheongubp dwubwyn-
puyhtu huntinptpuwyhugh b &ogphwn pdolnipjut nnpunud: tw pw-
guunpynd E ghnpjuunndwitph  dnjynyjup jEhuwpwinipjut b
hunit hwdwlwpgh htwn thnjphwpwpbpnipmniiubph wydbh dwbpw-
dwutt niunmdtwuhpnipjudp: Uwljuylt, h wwppbpnipmnit wy) unjhn
ninnigpbiph, wjtyhuh YEtuwpwbwlwb gnpsntilitp, huswyhuhp ki hb-
dwunntughduwhl] yunitop, ninmigph wnwudtwhwnlnipniuutpp b
huntt dhpndhowquynp, nipe uunhpubp bu pniddwt tnp dbpnnutph
hwyntwpbpdwt hwdwn:

Unwbdtwhwwnntl] nipwunpnipinit £ yuwhwbgnid wnuptg hhjuin-
ukph pniddwt gnpstjujipyh ptnnpnipnitp: Pusybu wpnku toky Eup,
wnwphpp wypngunuwnhl jupbnp gnpénutkphg Ukt b dhdwjugpnpki
g hnpjwunndwitpny hhyuunubph 1/3-p juquniud Eu 65 b wdbjh pupdp
wwphph hhwinubpp:

Swpkg hhjwunutph dnn ninnigph wnpwybjugnyt wiudunwbqg
dwuttwhwwinnudp gnyg E wyb) hp wppymibwdbnnipiniip, vwjuyt wyb-
whuh gqnpénuubp, hiswhuhp Eu ninklgnn hhuwunmipniuutpp, pughw-
unip wbqquyugdwt wqpbkgnipmnitp, hbwndhpwhwwnwlwbt pwpnni-
pintuttiph hwlnudp, ywhwp k hwodh wnubk] Jhpwhwwnnipjut npnontdp
Juyugubihu:

Yuwnwpyws htnmwgninmipiniubpp gnyg kt vnwhu, np wyu jadph
hhquunutph hwdwp &6 Jupdwwnb Ynipup wypbjhnipjut gniguithy-
ubph wpnudny ny vhwjt sh qghomid unnwinupwn pniddw Ynipuht, wyih
niuh wpwybnipnit uEpnunpuhlnipjut tJuquub duiny: Gunwupus
htwnwgnunipniuikpny wnwewplynny twpuptiinptjh npnquitn £ 40-45Qn 3
owpwpyuw pupwgpnid [17]: EtUngnnuhnh Yhpwnnidt wyju padph
hhjwlnutph Unn whwnp E npnodh’ hwoyh wnlking Ywntndulym gnp-
dujhgpn & MGMT wpnunpnph dbkphjugdut jupquyhdwlp: Swsp
Qununduljnt gnpdwljhg (<70) niukgnn hhywunubtph dnwnn whwp k
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putiuplt] wnhwuwpuly Ulhgllmghho]_ pnidnid, Iahn wywhnyb) juju-
gniu wowlgnny ptwdp: Gph puwnpnipmnit whnp b junwupyh wug-
jugut] dhuyu dntnptpuwhw wju judph hhqubnubkph Unwn, wyw
MGMT wpnunpnph dkphjugdw jupquyhdwl niikgnn hhywinubpht
pwlhwlymu t phungnnuhy, hul puguljumnippub gupuquymd K
[23]:

Zhjuungnipjut Yphumpniuutph jud swpnitwjuljut wgh dw-
dwbtwul wnwownplyws wnwppkp dhongutpp wwjhwwnhy dhongunnid-
ubkp G, b tpwughg ny dkp Ynipwwnpy sk: NApny hhquunubph hwdwp
wwihwwnhy Jhpwhwnmpniip’ nipnigph quiiqush wqnbkgnipntip
Jbpugubint hwdwp, Jupnn E phpl) jubph npuljh pupbjuddut b
Epjuwpwgut] mbnnnipjniup 4-6 wduny [11]: Ny nwuannihqugdus Phase
Il Y huhjuut hbnmwgnunipniutipny wyugnigyl) £ phwghgqnidwph
wpynitwybnnipmniip  Ununpipuwyhwh wbkupny: 6-uduyju wnwbg
wnngpkuhuwyh wypbjhnipmiup 35% k: Uju wpyniupubpp htwpuwynp
tnt) Yplul] bwlb wyp hbnwgnunipmitubph dwdwiwl [12,16]: Uw-
Juyl, huywbu wpnkt k) Lup, wyu gnigwuhpubtpp Phase 11 jhuhlw-
Jwt htwnwgnunipniiubpnid htwpuynp sh bk Ypluty: Zhubnne-
pjul Yplunipjniuttph jud swupnmitwjuljut wdh dudwtwly Jhpwn-
Unid t twl judniunhi, hisybu bwb judniunhip hodwhglus plw-
ghgnidwph htiin: BELOB Phase Il jjhuhjuljut htnnwgnunipiniup gniyg
t wnydby, np jmuntunhth b pbwghgnidwph hwdwygnithg 9-wdujw ww-
phhnipjut gniguthotbipp ghipuqugnid B wndju) ninnpuyph wnwb-
Ahtt Yhpwpnipnitp: 9-wdujw wuwpkjhnipniup hwdwlgdwt nhypnid
Juqut] £ 59%, dhwgt quuntunhh podpmd’ 43% b dhuyh pliwghgnt-
Uwph Judpmid’ 38% [31,34]: Uhynnidwph Yhpwendp gnyg b gk
tdwbwwnhy wypkhnipjut gnigwuhpubp g hnpjuunndwbph Yplunt-
pjut nhypnud, huy phwghqnudwpp [25]: L@ Ypluwyh Ynipuh wbg-
Jugnudp wmwpplp dkpnnutph Jhpwndwdp (pwunhnyhpupnidnipntd,
ppwjuhpipuuyhw, hinwhwp dwnwquypuyhtt pnidnid) htwpwynp k
hpwlwbwgubk] dhuyt qgnionpkt punnpuws vwhdwbuthwy pyny hh-
Juinutph hwdwn [1,37]:

Udthnthnd

1. Qhnpjuunndwtpp L2 wdbbwnwpwsyws swpnpull ni-
nnigpubkpt ki

2. Lwpiwyhpwhwwnwlwt UNT putunipniup jntnpuunnwynpnt-
Uny wihpwdbtyn E mnnigph yuntpwdnpdwi hwdwp: Zh-
Juligubkphl, nyptp niukt hwjugnignudubp UNC putnipjul,
Juwnwpynud £ 2T nunpuunuynpniuny:
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3. Zhjwnubph pniddwt nwlnhfu punpbihu whwnp E hwoygh
wnlik] pnnp hwjnth ypnginuwnhly gnpéniiikpp wwphpp, hp-
Juinh pinhwinip Jh&wlp quuhunws Yuninuljnt uwbn-
nuliny, yhpwhuwunmpui swdup, MGMT wypnunpnph dbph-
Jugdwt jupgquyhdwlp:

4. MEwp E Juunwpyh mipnigph wnwybjugnyi wiwunwig hbinw-
gnud, wiuhttwphtnipjut nhypnud unbpbninwlpnhl Jud Swy-
pwhbn nhypmd pug phnyuhw hniujuswpuiuljui wwuppk-
puldwt hudwnp:

5. Zknyhpwhwinwlywi spgwlinid’ 24-48 dwdjw phpugpnid, wh-
hpwdhown t junupk] UNT phimpnit dwubwhwndwb wu-
nhdwtp guuwhwwnbint hwdwp:

6. @hungnnuhnp hwdwlgus &E-h htn b wynu]win nhdhung
gnyg b k] mypbhnipjut gniguthpubph pupbjwynid, nph
wylh wpunwhwjnjws t MGMT wpnunpnph dbphjugdwut
Jupquyhdwuljh yupuquynid:

7. Monigpujhtt pniddwt nuownbkp (TTF-Tumor Treating Fields)’
hwdwlgws phungnnuhnh hkwn, &@-hg htinnn unyuwybu wyk-
(jugumd ki wwypbihnipiniup:

8. Unpwugnyt dnnbgnidubtph wpmynibwybwnnipnitp, huswyhuhp
kb qulghtwpbpuwhwl, hunth huljhs Yhnbph pnjunnpubpp
(immune checkpoint blockade), oulynjhwnhly Jhpntu phpuwyhwi b
T -poouhti phpwuhwi’ phukpuyht winhgkl nhghunnpt-
nny (CAR-T cell therapy), pupnitwlnid Eu ntunidtwuhpby:

9. Swipkg hhywunubph hwdwp Jhpwhwnwljut vhpwdwnnipiniup
Jwpnn k jhul)] wpynibwdbn, vwaluyt yhnp £ hwodh wntily
wnwphph htn juwJws htwpuynp pupymipmibubph phuljp:

10. Smiptg b guédp Yunundpulnt gnpduiljhg niukgnn hhywunutnph
hwdwp &O Jupd Ynipup Jupnn khuk] wpynibwybn:

Canniinjwé F28.09.22

I'nnodaacroma. ITHoJiorus, Kiaaccupukanus, KIMHUYECKAs
KapPTHHA, THATHOCTHKA, IPOTHOCTHYeCKHE (paKTOPbI, JIeueHne

M.K. ApycramsiH

['H061aCTOMBI COCTABJISIFOT TIOYTH IMOJOBHHY BCEX MEPBHUYHBIX 3JI0KAYECTBCH-
Heix omyxoneit [[THC. Ilenpto manHOTO JIMTEpaTypHOTO 0030pa sBiseTcs 0000ImeHue
UMCIOIIUXCS JaHHBIX 00 STHOJOTHH, KJIACCH(DHKALINHU, MPOTHOCTHICCKHX (PaKTOopax,
METOJaX AWATHOCTHKH W JIeYeHUs TiauoOmactoM. OCHOBHBIMH MPOTHOCTHYCCKUMH
(hakTOpaMH SIBIISIOTCSI BO3PACT OOIBHOTO (<65), 00IIee COCTOSTHUE OONBHOTO TI0 IIKaje
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Kapnosckoro (>70), rECTOJOTHYECKO-MOJIEKYISPHBIA TUI U CTaTyC METHIHPOBAHUS
npomoropa MGMT. IlpuBeneHb! 1aHHBIE O COBPEMEHHBIX MOJXO0JaX XHPYPrHYeCKOTO
ylaleHus! TI00IacTOMBI, a TaKkKe JTaHHBIE O POJIM JIy4eBOM Tepanuy U 3aBUCUMOCTH
BBDKMBAaE€MOCTH OT JI03bl, TEXHHKH, PEXHUMOB (PaKIHOHUPOBAHUS M IPUMECHEHHS
COYECTAaHHOHW XHMMHOTEpanuu. PacCMOTpEeHBI [aHHBIE NPUMEHEHHS XHMHOTEPAITUH,
NMMYHOTEPAINH B COUYETAHUH C JIydEeBOH Tepamnuei, B aIbIOBAHTHOM PEXNME, a TaKKe
BO BpeMsI penuanBoB. HecMOTps Ha COBPEMEHHBIC METOBI JICUCHHS, CPEIHSAS BBDKH-
BaeMOCTh HE NPEBBIIIAET 14 MecsIes.

Glioblastoma: Etiology, Classification, Clinical Findings,
Diagnostics, Prognostic Factors, Treatment

M. K. Arustamyan

Glioblastomas account for almost half of all primary malignant tumors of the
CNS. The purpose of this literature review is to summarize the available data on
etiology, classification, prognostic factors, methods of diagnosis and treatment. The
main prognostic factors are the age of the patient (<65), the general condition of the
patient according to the Karnofsky scale (>70), histological-molecular type and the
MGMT promoter methylation status. Data on modern approaches to surgical removal of
glioblastoma are presented. Data on the role of radiation therapy and the dependence of
survival on dose, technique, fractionation regimens and the use of combined
chemotherapy are also presented. The data on the use of chemotherapy, immunotherapy
in combination with radiation therapy in adjuvant mode and also during relapses are
considered. Despite modern treatments, the median survival does not exceed 14 months.
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Kniouesvie cnosa: 3eneHbIe HAaCaKACHUA, 3J0POBbC HACCIICHUA, 3¢JICHBIN (i)OH,J_I roponaa,
03CJICHCHUC, MHBCHTApU3ALA 3CJICHBIX HaC&)I(,HCHHI}‘I, COCTOA-
HHUE O3CJICHCHU ropoaa

Bompocs! rpagocTpouTenscTBa B MOCTEIHUE JIECATUICTHS HaXOAATCS B
LEHTpe BHUMAaHUSl HE TOJBKO CIELHANMCTOB, HO M BCEH MHUpPOBOH oOmiect-
BEHHOCTH, CTaB OJHOHN M3 BaXKHEUIIHNX MpoOieM Beka. KpyIHBI COBpEeMEHHBIH
rOpoJ M3MEHSET MOYTH BCE COCTaBHBIE 3JIEMEHTHI NMPHUPOJBI, TaK KaK B HEM
MPOUCXOJAT HanboJiee KOHIIEHTPUPOBAHHBIE TEXHOTEHHBIC HArPY3KU Ha €CTeCT-
BeHHYI0 cpeny. K unciy ocHOBHBIX (haKTOPOB TOPOJCKON Cpeabl, OTPULIATEILHO
BIMSIOLINX HAa OPraHU3M YeJIOBEKa, OTHOCATCS: HEOIAronpusITHEIC NPUPOJHbIE
yCJIOBUSI, YXYALICHHBIC B pe3ylbTaTe ypOaHW3aIMK MPOCTPAHCTBA; 3arps3HEH-
HOCTh BO3JYIIHOTO OacceiiHa, MOYB M BOJ I'OPOJa; IIyMOBOH TUCKOMQOPT;
3¢ EKTh TEIIOBBIX OCTPOBOB, 3JIEKTPOMArHUTHBIA M PaJUalMOHHBIA (DOHBI
[5,8].

B nene gopmupoBaHusi ropoacKoro jaHamadTa u co3aaHus HEO0OXOau-
MBIX CAaHUTapPHO-TUTHEHWYECKHUX YCJIOBUH IS *KU3HU HACEJIEHUS PEIIaIoIIyI0
pOJb WrparOT 3€JeHble HacaxaeHUs. Bompockl o3eneHeHHs OCOOEHHO ak-
TyalbHBI JUISl FO’)KHBIX TOPOJOB, YUHMTHIBas MHOTOCTOPOHHEE BIHUSHHE TEILIO-
BOTO cTpecca Ha 3/10poBbe HaceneHus [4]. Cuctema o3eJIeHEHHUs B 1IEJIOM U ee
OTJENbHBIE 3JEMEHTHI NMPH PAIMOHAIBHON OpPTraHM3allMU OKa3bIBAIOT CYILECT-
BEHHOE BJIMSHHE HA BKHEUIINE OKA3aTeIH KauecTBa OKpYyKarowlei cpesr [2,
25]. MacmtabHoe O3€lIeHEHHE TEPPUTOPHU TOpOJa CMSrYaeT TEIUIOBYIO
HarpysKy, MperoxXpaHseT OT TOpsSYUX BETPOB, HECYIIUX MbUIb, U PETYIUPYET
MUKPOKJIMMAT TEPPUTOpUU. PacTUTEIHHBIN MOKPOB 3HAYMMO BJIHSET Ha allb-
0e0 MOBEPXHOCTH, U3MEHSSI WHTEHCUBHOCTD COJHEYHOM pagualuul, SBISACH,
TaKuM 00pa3oM, MOIIHBIM PETYJISTOPOM TEMIIEPATYPHOTO PEKUMa MECTHOCTH.

entpanbHast ApMeHUs C APEBHUX BPEMEH SBIISIACH BAXKHEUIINM IOJIU-
TUYECKUM, KYJIbTYPHBIM W XO3SHCTBEHHBIM ILIEHTPOM, C KOTOPBIM CBS3aHBI
Ba)KHEHININE 3Tallbl UCTOPUM apMsSHCKOro Hapozaa. brmaromaps opocuTeiabHBIM
KaHaiaMm, TMOCTPOeHHbIM Oosnee wem 2700 ner ToMy Hasaa ypapTuilnamu,
HacCeJIeHHBbIE MMyHKTHl ApapaTCKOW TOJWHBI OBITM XOPOIIO O3EJICHEHBI eIle B
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JAJIeKOM TIPOIIIOM W B KYJIBTYPY BBOAWINCH MHO3EMHBIE PACTCHUS, WHBIMU
CJIOBaMH, OCYILECTBIsIIach HHTpoAyKuus. [loaTBepxKAeHIE STOMY MBI HAXOAUM
YK€ B YPapTCKUX KJIMHOIUCSX, TJE YKa3bIBaeTCs, UYTO 3/I€Ch KYJIbTHBUPOBAIU
IUIATaH, KUTIAPHC U IpyTHE IpeBecHbIE JeKopaTuBHBIE opoasl. ['opon Epean
Ha TPOTSDKEHUH THICSYENIETHH CIIABHIICS HE TOJNBKO JIPEBHEHIINMH KPETIOCTSIMU
U TIPOTSHKEHHBIMU aKBEIyKaMH, HO U O3eJICHUTENbHBIME paboTamu. B kpemoctu
«Kapmup 6myp» (VIII Bex 10 H.3.) BO BpeMsl pacKOMOK OOHapy>KEHBbI OYTOHBI
JEKOPAaTHBHOTO IIBETOYHOTO PACTEHHs HOYHOW KPacaBHUIIBI, KOCTOYKH KapKaca
u ap. [17].

Kak yTBepknmaloT ApeBHEapMSHCKHE HCTOPUKH, B APMEHHH CYILECT-
BOBAJIU CIICIMANIbHBIE TyIIUCTBIE Cabl «OypacTaHb, opopMIICHHbIE HCKITIOUH-
TeNbHO OJaroBOHHBIMU pacTeHusiMu [3]. 3amax pacteHuii mpuobperaeT oc-
00eHHOE 3HaYCHHE B YCIOBHUAX COBPEMEHHOI'O FOPOAa, OTINYAIOIIETOCs CUIBHO
3arpsi3HEHHON aTMOC(Eepoi.
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Puc. 1. EpeBan rnasamu XKana barucra TasepHbe (1670)

Ucropudecku ocHOBHOI (hoH 3eJeHbIX MaccUBOB cTaporo Epesana coc-
TaBJIAJIHN IIJIOAOBBIC Calabl U HpnycaneGHHe HaCaXJICHUS. BXO}IBI B ICKOpAaTUB-
HbIE TIAPKH, CO3J]aHHBIE cap/lapaMy — HPAaHCKUMH TipaBuTesiMu EpeBana (Tapk
W IBETHUKHM XaHa JpuBaHcKoro Amuprysa, napk Capnapa «Turnyma Tamap»),
OBUIM 3aKpBITHl JJIsl HaceneHus. DpaHIly3CKHil MyTelIeCTBeHHUK TaBepHbE B
1655r. HapucoBayn cxeMatudeckuid miaH EpeBaHa, Tie moka3aHO, YTO TOPOJ
ObUT JOCTaTOYHO 3ejeHbIM (puc. 1). Ha mnane BuaeH OrpOMHBIN MapK BOKPYT
kpenoctu [llax-CeBa, rne pociu IE€KOpPAaTUBHBIE JINCTBEHHBIE M XBOWHBIE, a
TaKoKe MJI0/I0BbIC IePeBbs, KycTapHuku u 1BeTh [23]. [lanopamy Epesana XVII
BeKa mpezacTaBui B cBoeil kaure JKak lllapaeH, rae BuaeH ropoa, OKpyKeHHBIH
€O Bcex cTopoH xonmamu (puc. 2) [11, 22].
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2. Die Vs ,9.? % Sultans Mosquee Bjehiflide Kirch -
cva’a' juz facrﬁﬁq;‘;)agmgvim 4 as Ararat .

Puc. 2. [Tanopama DpuBanu B 1672 roay (rpaeropa u3 kuuru K. [llapaeHa)

[lo maHHBIM NMHUTEpaTypHBIX UCTOYHHUKOB, B EpeBane XIX Beka Obuto TpH
KaTeropuy cajioB: K NEPBOH OTHOCHJINCH BHHOTPATHBIE Calbl, KO BTOPOH —
(GpyKTOBBIC, & K TpeThel — HeOOoIbIIe poli. BUHOTpaaHbIE caipl OTIMYAIUCH
OoNbIIMM Pa3HOOOpa3sMeM COPTOB M MCKIIOUUTEIBHBIM BKYCOM, pa3MepoM
sarof. M3 (QpyKTOBBIX NepeBbEB B DpHBaHE POCIH MOYTH BCE IIOAOBBIC Je-
peBbs, KoTopele BeTpedanuch B IOxHoit EBpomne. B spuBaHckux camgax, Ko-
TOpbIX ObUIO 692, pocnu aOpHUKOCHI, SOJOKH, IpYyIIW, aiiBa, CIWBA, ajblya,
BUIIIHS, YEPEIIHs, MUHAAb, OPEXH, HHKUP, IpaHaT, Hepcuku u np. OcoOeHHO
CJIABWJINCH TIEPCUKHU U s10710Kku. B roponackux pomax (ux Obuto B ropozae 92)
OCHOBHBIMHU TIOPOJIaMH JIEKOPATHBHBIX JiepeBbeB Obln uBa (Salix alba), Tonons
(Populus alba), xamuks (poa siceHs) W Kaparakb. Bcero ObLI0 TpH copra
KaparaJXei: IpocToi KaparaJkb, Hapb-BaHIb (TOT, KOTOPBII BCTpedyaeTcsl Ha
wiomaan PecnyOnuku) ¥ mpoOKoBbIM Kaparamxb. HecMoTpss Ha Hammuue
OTMEUYEHHBIX KaTeropui, Kak B BHHOTPAJHUKAX, TaK M B IUIOJIOBBIX CaJax ecTh
cMerianubie HacaxaeHus [20].

nopesomoniioHHOM EpeBane koHma XIX Hagama XX Beka MOUYTH
OTCYTCTBOBJIN 3€JIEHBIE HacaXAEHUs o01iero nonas3oBanus. [lnomans ropon-
CKOIl 3eJIeHH, HEe cuuTasg 4YacTHBIX BJIaJIEHHWM, cocTaBisiia Bcero 14,2 ra.
OTMEUYEHHYI0O KaTEeTOPHI0 COCTaBIILIN AHIIIMHACKUN caj, 3aJ0KEHHBINM Ac-
TabEBBIM, KOTOPBIH M HA MOMEHT CO3[aHMs NEpBOro l'eHepalbHOTO IUIaHa
Epesana (1856) y>xe ObL1 IIOOMMBIM MeCTOM OTAbIXa ropoxkad, Ilapk Capnapa,
ocHoBaHHBIN B XVI Beke Ha mpaBoMm Oepery pekm Pazman, HampoTuB
OpUBaHCKOW KPENOCTH, B TUIIMYHO BOCTOYHOM CTHJIE, KOTOPBIN BIIOCIEACTBUU
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OBIT TIpeoOpa3oBaH B BHHOTPAIHBEIN COBX03 Apapar-TpecTa, a Takxke I['opon-
CKOW OyJbBap, JKEIE3HOOPOKHBIM CKBEP M Y3Kas MOJIOCa 332 TOPOAOM, OKOJIO
ocTpo3apasHoi 6onpHuLe [9, 12, 20].

[epssrit renepansHblil iad EpeBana 6601 yTBepkaeH B 1924 roxy. Ero
aBTOp akameMuk A. TamaHSH MOHHWMAJ, YTO APXHUTEKTYPy HOBOTO COIIMAJIIC-
THYECKOT0 00IIEeCTBa HY>KHO HAUMHATH C TPaJOCTPOUTENLCTBA. B cooTBeTCTBUN
C TeHepalbHBIM IUIAHOM, TeppuUTOpHs Topoia 3anuMana 1105 ra u Obuia
paccuutada Ha 150 TeIC. xuTeneir. O0eCeYeHHOCTD 3€JICHBIMI HACAKICHUIMHI
o0IIIero IMONBb30BaHUsl COCTaBisIa Bcero Jjuiib 2-3% OT TOPOACKOW TeppH-
TOPHUH, YTO OBLIO MEHBIIIE HOPMATUBHOTO MIOKA3aTelIsl IIOUTH B JECATh Pas.

PasMenienne 3HAUMTENHFHO BO3PACTAIONICTO HACEJICHHS NpPEAyCMaTpH-
BaJIOCh KaK 3a CYET PEKOHCTPYKIIMH CTaporo ropojia, TaKk W HOBOTO CTPOU-
TENbCTBA Ha He3acTpoeHHbIX Teppuropusx. Ilo mpoexty Tamansina, EpeBan
OBLI 3ayMaH, Kak TOPOA-CaJl C PaauaIbHO-KOIBLIEBOW CUCTEMON TUIAHUPOBKH
OCHOBHOT'O TOpPOACKOro sigpa. Paktuuecku, EpeBaH BOUCHIBAJICA B €CTECTBEH-
HBI ampureaTp, oOpasoBaHHEIA ckiioHamMu Hopkckoro, Kanakepckoro u Capu-
TaxCKOTo IuTaTo. B menmsx ymydmieHus NPUPOAHO-KIMMATHYECKUX YCIOBUH
EpeBana, mpemycMaTpuBasioch BBIACIHTH IMOJ 3eJiCHbIE HACaXIEHHS OOIIETO
nonb3oBanus 10-15% tepputopuu ropona. BaxHO OTMETHTH, YTO THTHEHU-
4yecKkue TpeOOBaHMs O IPaJoCTPOUTENLCTBY TpeOyroT 40% MOKPHITHS 3€JICHbI-
My HacaxkaeHusMu. C 1enplo0 OaroycTporcTBa TOPOJICKON cpenbl u obecre-
YCHHA JIYUYIIHUX CAHUTAPHO-TUTHUCHUYCCKUX yCHOBI/Iﬁ JJIA KU3HU HaACCJICHUA
HaMeyaJloch MO BO3MOXXHOCTH PAaBHOMEPHO paclpeleluTh 3eJICHbIE MAacCHBBI
o Bcel Teppuropun ropoxa. Hambosiee KpymHBIE MacCHBBI 3€JEHBIX Hacax-
JIEHUI TUIAaHUPOBAIOCH CO3JaTh B yilenbe peku Pazman, y Komcomomnbsckoro
napka, Ha Kanakepckom miaro. [IpoekrupoBanach 3akiaika OyjibBapa 1Mo OcH
['maBHOTrO MpOCHeKTa, MepeceKaroIero EHTP C CEBEPO-3arajia Ha I0ro-BOCTOK,
a TaKXKe MEX[y KOJBIEBBIMU YIIUIIAMH, OIOSICHIBAIOIINMH AP0 roponaa. O4eHb
BaXHOE 3HAYCHHE IPHIABAIOCH BOIHBIM IOBEPXHOCTSIM, TakMM Kak EpeaH-
ckoe 03epo, Komcomonbckoe o3epo u Oonee Menkue OacceiiHbl. TaMaHsH TH-
can: «[lo coobpakeHHsAM 37paBOOXpaHEHHS, TOPOJI JIOKEH UMETh KOJIbIIEBhIC
3elieHbIe YIUIBI, 0€3 CTPOEHWH, TaKk Ha3bIBa€MBIE «JIETKHE TOpojiay, depes
KOTOPBIC YHCTHIH BO3IYX AOCTUTaAN ObI €ro HeHTpa» [7].

3aciyxuBaeT BHUMaHUS TOT (PAaKT, YTO B PEATLHOCTH BEJIMKUN apXUTEK-
TOp eIlle B HayaJle POIIJIOro BeKa HaMETHJI CO3/1aHHE €IMHOTO BOJHO-3€JIEHOTO
kapkaca EpeBaHa, KOTOpBI CErogHS Ha yCTaX y BCEX CIIEMAIHCTOB, 3aHU-
MAIOIIMXCS PEIICHUEM TPalOCTPOUTENBHBIX 3a7a4 U IPOCKTUPOBAHUEM CHUCTEM
03€JICHEHUS] COBPEMEHHBIX TOPOJIOB.

Benukuil 301uuii npujgaBal OrpOMHOE 3HAYE€HHUE CBSI3M Tropoja C IpHu-
POIOHBIM OKPY>KEHHEM, 3TO HPOSIBUIIOCH B CO3AaHUHM KOMIIO3ULIMOHHOM OcH ce-
BEp-I0T, packpeiBarolieil ropon Ha Apapat, u Kosbresoro OynbBapa, omnos-
CBIBAIOIIETO OCHOBHOE SIJIPO TOPOJIa, B BRIOPAHHOHN cHUcTeMe O3eJICHEHUS YIIUII,
B pacKpbITHH TiepcriekTuB Ha Apapar [14, 24]. KosblieBoit OyibBap H3HAYaIbHO
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IIPOEKTHPOBANICS, KaK CIUIOIIHOE 3€JI€HOE KOJIbLIO BOKPYT BCETO LIEHTPA, pPa3op-
BaHHOE TOJBKO Ha IOro-3amajie, HO Ha MPaKTUKe ObUIM BHECEHBI KOPPEKTHBEI,
HapylIMBIIKE IIEJIOCTHOCTh KOJbIlA M Ha OJIHY TPETh COKPAaTHUBIINE €ro
IPOTSDKEHHOCTh. TeM He MeHee, CBOMM OCYILECTBIEHHBIM B HaTYpe y4acTKOM
OyJibBap BHEC NPUHLIMIINAIBHBIE N3MEHEHUS B JIaHAWA(T BCEro LEHTPAIbHOTO
paitona EpeBana. O1o mpodeccuonanbHas paboTa ¢ pesibeoM, UCTIOIB30BaHNE
BCEX BO3MOXXHOCTEW MJIl CO3JaHMsl WHTEPECHBIX IUTAHUPOBOYHBIX M MpO-
CTPaHCTBEHHBIX apXUTEKTYPHBIX M ACHAPOJIOIMYECKUX KOMIIO3UIMH (apXUTEK-
Topsl Aipanersa M., Axorsia @., Tapounsa @., nerapoinor Arababsu C.) [8].

[TnanomepHOE O3eieHeHue ropoja Hayanoch B 1924-1928rr., koraa Obut
3aJI0’KEeH HeOOJIBIION ApeBecHbI MUTOMHHUK Ha Hopkckux ckiioHax. 3a mepuos
¢ 1920 mo 1936 rr. BKIIOYHTENHHO HA TOPOACKOW TEPPUTOPHH OBLIO CO3/IaHO
29,1 ra HOBBIX 3eJeHbIX HacaxneHul (puc. 3). nsg M3MeHeHUs MUKPOKINMA-
TUYECKUX IapaMeTpoB TMOJYMyCThIHHOIO EpeBaHa M OCTaHOBKM BEUEPHUX
MBIJICBBIX Oyph OYEHb BAXKHBIM DPEIICHHEM OBUIO CO3JaHUE TPEX 3EICHBIX
nosicoB — KounprieBoro OynbBapa, KOTOPBIM OKpYKall LEHTP TOpoJa, 3€IEHBIX
CKJIOHOB M HacaXACHUN BOKPYT roponaa. C 3TOMH IeNbio Al cMsrdeHns HeOma-
TONPHUATHBIX KIMMATHYECKUX YCIOBHH M YIyYIIEHUS MHUKpPOKJIMMAaTra ropoja
pemenneM pykoBojactBa ApmsHckoit CCP ¢ 1926 r. HaumHaeTcs mpoiecc o
co3nanuto 3eneHblx kojel EpeBana. Hacaxaenust Ha ckinoHax EpeBana Brep-
BbI€ MOSIBUIUCH B 1927-1928rT., HO OCaJKHU HE NPUKUIKUCH, BBULY OTCYTCTBUS
opocutenbHON ceTH. IlepBble pe3ynbTaThl MOSBUIMCH TOJBKO TMOCE TOro, Kak
Ocunsu JLI'. Bo3rnaBun Epropcoser, a BnocneAacTBud 1 MUHHCTEPCTBO Jiec-
HOTO XO34HcTBa. B mepByro odepens Obuia MpOBEAEHA OPOCUTENbHAS CUCTEMA
Ha KaHaKePCKUX, CApUTaXCKUX U COBETAIIECHCKHX CKJIOHax EpeBaHa M TOJIBKO
Mocje STOro Havascsl MPoIecc MacCHPOBAHHOTO oO3elieHeHHs. PaboTwl mpo-
BOAMJIUCH BPYYHYIO, BBUAY OTCYTCTBHUSA BO3MOXKHOCTH NPUMEHEHHUS TEXHUKH. B
NEPBbIE TOJbI, U3-32 OTCYTCTBHUsI COOCTBEHHOIO NMUTOMHMKA, MaTepHaj MPHUBO-
3usics U3 pasHbiX pailoHoB ApMCCP u npyrux pecnyonuk Coserckoro Corosa.
B npanpueiimem 90% o0iecuTenbHBIX pabOT TPOU3BOAMIOCH COOCTBEHHBIM
MOCaIOUHBIM MaTEPHUAIOM, YTO MHOT'OKPATHO CHU3UJIO CTOUMOCTh paboT. 1946-
1950rr. Ha HOPKCKUX M KaHAKEPCKUX CKIOHaX co3naHo 240 ra jneca. K koHiy
1950 r. 6put0 co3mano 300 ra coMkHyTHIX HacaxnaeHwid U 1000 ra MomombpIx
mocazok [10, 16, 20].

Beun 3aBepiieHb! paboOTHI MO CO3IAHUIO BOKPYT TOPOja JIBYX 3€JICHBIX
KoJiel: nepBoro anuHou 16 kM, mmpunoit 800 M u Broporo miuuHO 50 KM,
mupunod 1000 M. PaccrosHue Mexny konsuamu 1-2 kM. OnHako, Kak
OTIHMCHIBAJIM COBETCKHE JIEHJIPOJIOTH, POJIb 3TOM 30HBI OTPaHUYNBAJIACH 3AIIUTON
ropojia OT CEBEPHBIX BETPOB, 3PO3UHU MPHIIETAIOIINX K TOPOAY CKIOHOB U yIyd-
LIEHNEeM MUKpokJIuMaTa. Hacenenue He MCONb30BaIO 3TH TEPPUTOPHH BBHIY
CIIETYIOIIUX TPUYUH:

1. B HacaxIeHHusAX 3eJIEHOTO KOJbI[a OYeHb MaJji0 IOCAI0K MapKOBOTO

THIIa, HET OJarOyCTPOCHHBIX aJUIel W JOpPOKeK. B pe3ynprare oTCyT-
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CTBHSI TPaMOTHOTO BEJICHHS Jieca BO MHOTHX MecTax 00pa3oBaJIUCh
3apociu U3 aMopdbl, 00JETUXH U IPYTHX KYCTAPHUKOB.

2. OTcyTCTBHE MUTHEBOU BOABI M YCIOBHM TSI MACCOBBIX MEPOTIPHUSITHI

(YnTaIBHM, CIIOPTILIONIAAKH) 1 mp. [13].

C u3MEHEeHHEeM TpaJOCTPOUTENFHON TIOJHTUKU BCE aKTyajbHEE CTa-
HOBHJICS. BOIIPOC O CO3/IaHMH OPTaHU3aI[MH, OTBEYAIOLIECH 32 €INHYIO MTOJUTUKY
pa3BuTHs 3eNeHoil MH(pacTpyKTypbl ObICTpO pasBuBaromierocs EpeBana. B
1932 r. B ucnonkome EpeBanckoro ropcosera oTKpbiBaeTcs Tpect «O3encHe-
HUE», BIIOCIEACTBUHM TpeoOpa3oBaHHbId B [IpoW3BOACTBEHHOE YIpaBICHUE
3€JICHOTO CTPOUTEIBCTBA ¥ OpaHKepeHHO-TapKoOBOro xo3siicTaa [18].

Kak BUIHO M3 TpeACTaBICHHBIX NaHHBIX (Tabm. 1, 2), Macmrab o3eie-
HUTETBHBIX Pa0OT MHOTOKPATHO BBIPOC M OCHOBHBIC MApKH, CKBEPHI B UepTe
ropozaa co3ngansl B 1937-1941 rr. u B nociieBoeHHbIE roapl. B 3T0T ke nepuon
co3maeTcs 3eNeHbIi mosic BOKpyr Epesana, obiieii mwioraasio B 1085 ra [4].

Tabnuya 1
OcnosHble napku, caovl, ckeepbl u 6y1vbeapsl, no danuvim /lasvioosoti U.1.
(1959) na 01.01.1957e.

Hassaune o0pexTa T'ong ocHOBaHusA IImomans B ra
1. Tapk [TobGenpr 1935 73,0
2. [Jerckuii mapk M. Kuposa 1932-1935 3,44
3. TMapk mm. I'. 'ykacsHa 1932-1935 2,0
4. Tlapk mm. Komuraca 1937 19,5
5. Tlapx mm. Komcomona 1937 14,0
6. TIlapk Teatpa omepsl u Oanera 1939 5,6
7. Tlapx JleTckoii xene3Hoi Joporu 1937 7,0
8. TMapk y 3marus LIK KITICC 1949 6,0
9. TIlapkx ®umapMoHUH o 1917r. 1,1
10. IMapk nm. CranuHa 1947 4.0
11. Iapk mocta [ToGeas 1948 5,0
12. Tapk Xene3Hoii noporu 1949 0,9
13. Iapx Hop-Apema 1949 17,0
14. Cag uMm. 26 KoMECCapoB o 1917r. 6,0
15. Cag nm. [lymkuHa 1945 10,5
16. Can, npuneraromuii K ynune AGoBsHa 1946 0,5
17. Cag CeBepnoro Kackana 1954 3,3
18. Ckgep Ha romanan A3n30exoBa 1935 0,15
19. CkBep um. AGoBsiHa 1935 0,2
20. Cksep Ha ynuue TymaHsHa 1949 0,4
21. CkBep Alirectana 1950 0,5
22. Cksep 1o 5-if ynune Apadkup 1956 4,4
23. T'opopckoii OynbBap o 1917r. 1,2
24. Konpleoii OynbpBap 1940 45
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Hcxons w3 mpencTaBieHHBIX JAAHHBIX, CTAHOBHUTCS OYEBHIHBIM, YTO Y
MHOTUX OBICTPOPACTYIIUX BUAOB (TOIOJIb, B3 MEIKOJIMCTHBIN, aKalus Oenas,
KoTopbie kHUBYT 60-80 ner, a B ycimoBusix ropoga mgo 40 jer) 3akoHYMIICS
OMOOTHYECKUH BO3PACT Pa3BUTHS M TOJHBIM XOJIOM HJAET IPOIECC ECTeCT-
BEHHOT'O OTMHPAHUS PACTCHUH.

Tabnuya 2
Jleconapku u npouue 3enenvle maccuswl, no 0anuwvim /lasvioosoi U.I.
(1959) na 01.01.19572.

Jleconapk um. Illaymsna 19521 13,0 ta
(Ilnuepuakabep)

Jlecomapk xonma ITackeBuua 1955r. 9,0ra
Borannueckuii can 1935r. 78,6 ra
3oomapk 1950r. 18,0 ra

AHau3 JUTEPaTypHBIX HCTOYHHMKOB IIOKA3al, YTO TOPOJACKHUMHU CITyXK-
Oamu 3a epuox 1924-1957rr. OblTa MpoBeIeHa MKUpoKoMaciiTabHas paboTa mo
CO3JIAaHHMI0 HAacaXICHWH OOIIero MOJb30BaHUS W B CPAaBHEHHH C IIEpBOHA-
YaJLHBIMHA JaHHBIMH, 14,2 ra, 00mas miIomanb 3eJeHbIX HACAXKICHUNA TaHHOM
KaTeropuu K Hadany 1957 r. yBenuuniach B 42,2 pasa, coctaBuB 625 ra (puc. 3)

[9].
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Puc. 3. TInomans 3eneHpIX HacaXACHUI 00mero moiap3oBanus B Epeane 3a mepuon
1917-1957rr. (o manubM JaBeinoBoit U.I., 1959)

HI/IKOFZ[a Ooiee B HUCTOpUN EpeBaHa TaKUX CCPBE3HbIX IOKa3aTelIe 1o
YBCJIHNYCHUTIO 3CJICHOTO (I)OH,E[a 3a(1)I/IKCI/IpOBaHO He ObL10. Baxkuo OTMCTHUTB, 4YTO,
110 JaHHBIM JIUTEPATYPHBIX HCTOYHUKOB, UCCIICIOBAHUSA, ITPOBECACHHBIC COTPY/I-
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HuKamu botanmdeckoro cama B 1958-1961r1T., mokazaim, 9To 10 pa3HOOOpa3Hio
WCIIOJIb30BAaHHBIX B O3CJICHCHUHU IOPOJ 3K30TOB EpeBaH 3aHuMan OgHO H3
nepBeix Mect B CCCP. B ropoae umenock 211 BUAOB M pa3sHOBHIHOCTEH
JIEPEeBbEB M KYCTAPHHUKOB, MPOUCXOIAMNX OYKBaJIbHO W3 BCEX CTpaH
YMEPEHHOTO, XOJOAHOr0 U cyOTponuyeckoro kiauMata [3]. CornacHo AaHHBIM
Hanuensaa M.B. (1959), na cknonax EpeBana ot o0riero yucia KyCTapHUKOB
25% cocTaBisUIM IBETYIIHME, BBICOKOJICKOPATUBHBIC BHUJBI, a BOKPYT ToOpoja
OBLI CO3/IaH IIOMOBEIN caj Ha miomanu B 60 ra [10].

[lo mannabIM MHBeHTapH3auu «EpropseneHcTpos», Mo cocTosiHuo Ha 20
nexabpss 1984 r. 3eneHble HacaXKACHHUA BCeX Kareropuil EpeBana 3aHuMamu
wionians 22 342 ra, obmiee mokpeiTHe cocTarisio 48,1%. [lnomane 3eneHbIx
HacaXJeHUH oOIero mnoib3oBaHus coctaBisia 1817,24 ra wmmu §8,15% or
TEPPUTOPUHN TOpPOJa, YTO OBLIO MEHBIIe HEOOXOIWMOTro BTpoe, a Mo obec-
TICYCHHOCTH Ha OHOTO KUTeNs — 17,18M% uTo GBLTO HEKE HOpMEI B 1,4 paza.
ITokazatens B 2019 1. cocTaBmiI MO IUIOMIATU MOKPHITHS 4% WM B MATH pa3
HWKEe HOPMBIL, a Ha OJHOTO XUTEIs MpuUXoantcs 7,8 M?, 9TO HIDKE TpeOyemMoro
BTpOE.
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Puc. 4. [Tnomans 3eneHpIx HacaxaeHuit B EpeBane 3a nmepuon 1990-2020rr.
(o mansEIM [lemapTaMeHTa pUpOI0oXpaHsl Mapun EpeBana)

3a mocneaHue TPU ACCATHICTUS B ApMeHuH, 1 ocoOeHHO B I. EpeBane,
SIPKO BBIPOKEHO OTPUIIATEIHHOE AHTPOIIOTEHHOE BIMSHHUE HAa OKPYKAFOIIYIO
cpeny. beckoHTpoIbHBIE PyOKH B TOJBI SHEPTeTUYECKOTO KPU3UCca B ApMEHHUU
B 1990-2000rr. ¥ nmajbpHeWIIas MIMPOKOMACIHITaOHAs TOYCYHAs 3aCTPOiKa, B
TOM YHCII€ W 3a CUET 3eJIEHBIX TeppHUTOpUi ropona, npuBenu K motepe 40%
3eneHoro (onna EpeBana (puc. 4).

[To mannbimM mapuu EpeBana, B Hayane 90-x romoB XX Beka IUIOIIATbL
HacaXJIeHUil olmiero moip3oBaHus cocraBisuia oT 908 ra, a k Havamy 2019
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roja 3ejcHbIC TEPPUTOPHH OOIIEro I0Jb30BaHUS B ropojae cocrtaBistin 900
reKTapoB, T.. MEeHbIIe, YeM Obl10 Ha Hayamo 1990 roxa [1, 18, 20]. B Epeane
00€CTIeYeHHOCTh 3€JICHBIMA HACaKACHUSAMH OOIIEro MOJb30BaHHUS HA OIHOTO
genmoBeka B 1983 1. cocrasmsina 17 M%, B 1991 T. koo duument camsmics 10 9,5
MZ, B 2000 r. cocrasmi Bcero 4,9 MZ, a2020-7,8 M? Ha OJIHOTO YyeJIoBeKa, B TO
BpeMs KaK JUIS JKapKOro KIMMaTa PeKOMEHIyeMmas HopMa 24 M° Ha OHOTO
KHUTENA, T.€. I0Ka3aTelb BTPOE HIKE HOPMaTHBHOTO.

B coserckwii nepuon B ctonuie ApMeHuu . EpeBane u B Ipyrux Kpym-
HBIX TOPOAAxX cTpaHbl IIpon3BOACTBEHHOE YNPABICHHUE 3€JIEHOIO CTPOUTENHCT-
Ba U OpaH)XEPEHHO-TIAPKOBOTO XO3AHCTBA CTAHOBUTCSI €IMHON OpraHU3alHeH,
HECyIIeH OTBETCTBEHHOCTH 3a 3€JIeHYyI0 MH(PacTpyKTypy ropoaa. CTpykTypa
opraHu3anyu OblIa MpeAcTaBlieHa aAMUHUCTPATUBHON U KaJpOBOW CiyxOamu,
MIPOEKTHO-CMETHOM TPYINON, OTAENOM SKCIUIyaTalMd M MUTOMHHUKAMH IEKO-
paTUBHBIX KyJbTYyp. Bech nmocamounslii MaTepuai Jjsi TOPOACKUX MOCAJ0K BBI-
pamuBajJICd B HECKOJBKUX IMAUTOMHUKOBBIX XO3ﬂI>'ICTBaX, PacCIioJIOKCHHBIX B
pasHbIX pafioHax ropoja M ero okpectHocTsx. KadectBo marepuana peria-
MEHTHPOBAJIOCH TocynapcTBeHHbIM craHmapToM CCCP um Obuto mOCTaToYHO
BBICOKHM, 6ﬂarouapﬂ qyemMy O6CCH€‘II/IBaJ]aCI) BBICOKAs NNPHUXKXUBAEMOCTb U JI€KO-
PaTUBHOCTb PACTEHHM.

ITocne pasBana Coerckoro Coro3a eauHas opraHu3alys MO BEACHUIO
3enmeHoro xossictBa mpu [opcoBere EpeBana Oputa pecTpyKTypHUpOBaHa B
VYpasnenue IIpuponooxpansl Mapuu EpeBaHa ¢ NepenogynHEHUEM BOIIPOCOB
CO3JIaHHA M COJECPKAHUS 3€JCHBIX HACAKICHUN KOMMEPUYECKUM OpTraHU3aIHsIM
B 12 agmMuHuCTpaTuBHBIX palioHax ropoja. [emaprameHT IIpupomooxpanbl
MpoBOIMI O3elneHeHne EpeBaHa Ha TeHAEPHON OCHOBE C IMPHUBJICUYCHHEM pa3-
JUYHBIX KOMMEPYECKUX CTPYKTYP (3aKPBITBIMH aKIIHOHEPHBIMH OOIIECTBAMH).
OmnbIT NpomeIurX JIET OKa3aj, YTO TaKOH crocod yrpaBiieHUs 3eIeHON HH)-
pacTpyKTypoil ropoja IMpHBel K MHOTOYHCIEHHBIM NpoOJieMaM pa3udHOTO
xapakTepa. B uuncie BaxHeHIINX HEOOXOAWMO OTMETHTH HenpodeccHOHaIIb-
HBId ¥ HECKOOPJAMHUPOBAHHBIA MOAX0A K (OPMHPOBAHHIO IEIOCTHOTO JIAHII-
madra roposna, HECOOTBETCTBYIOUIMI LENSM O3€JIEHEHHUs, 0TOOp JPEBECHO-
KyCTapHUKOBOWH PacTUTENBHOCTH, MPOOJIEMBI 3aILUTHl PACTEHHH, OTCYTCTBHE
JOKYMEHTAllUU [0 TNPOCKTUPOBAHUIO U BEICHHMIO OOBEKTOB 3elieHOro (hoHma
ropojia, HECOOTBETCTBUE OOIICTIPUHATEIM CTaHAApPTaM O3€JICHEHUS! TOPOJICKUX
TeppUTOpHii 001Iero nojibp3oBanust U ap. [1o100HOe BeleHe 3eJI€HOTO X03sUCT-
Ba M OTCYTCTBHE E€IMHOM TOCYJApCTBEHHOW CTPAaTETUH Pa3BUTHSA 3EJIEHBIX
PECYpCcoB ropoja OTpULATENBHO CKa3ajliCch Ha OOIIEM COCTOSIHHH JIEPEBHEB U
KYCTapHHUKOB, OTPA3UJINCh Ha KOJMYCCTBCHHBIX W KAaUYCCTBCHHBIX IMOKa3aTCIAX
3eJIeHbIX HacaxaeHui ropoaa [15].

Bce BolmenepeyucieHHOE BBISIBWIO HEOOXOOMMOCTb B H3YyYCHUHU
cocTosiHUs 3eneHoro gonna EpeBana u pazpaboTke myTeil ero BOCCTaHOBJICHHUSL.
J1a AOCTHKEHWsI TIOCTaBIIEHHOW e HaMM Obuta pa3paboTaHa Mporpamma
pEeOpraHM3aliil CHCTEMBI O3€JICHEHHsS TOpoja, KOTOopas BKIOYAIa TOUCK
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HaygYHO OOOCHOBAaHHBIX DEIIEHUH W BHEIPEHHE MEpONPHUATHA I BOCCTa-
HOBJICHHS 3eJIeHOTO QoHAa. OCHOBHBIM IYHKTOM NPOTpaMMbl OBUIO CO3IaHHUE
€IMHOW CHUCTEMBI YNpaBJICHHUS 3eJIEHBIM (OHAOM TOpOAa M KOHTPOJIS 3a
COZIEp)KaHUEM JIPEBECHO-KYCTapHUKOBOM pacTuTeabHocTH [6, 26].
BriocnencTBum BRIIEYIOMSHYTasE IIporpaMMa peopraHn3alii CHCTEMBI
o3elieHeHus] ropoa Obuta mpexacraBieHa Mdpy EpeBana A.I'. MapytsHy, ko-
TOpBI Halled pelIeHrue NMpoOJeMbl B MPaBOBOM Toiyie: 12 3aKpBITBIX aaMHU-
HHUCTpaTUBHBIX opranm3anmii (3A0) «O3enenenune» ObuH pachopmupoBansl. B
nekadpe 2019 r. Coserom crapeitmuu EpeBana Obuta co3gana MyHHUITUITATBHASL
HekomMmepueckas opranuzanus (MHKO) «O3eneHeHne U oXpaHa OKpYKaromIeH
cpeabl» pu Mapuu ropoja [19]. Opranuszarus Briodana 10 TeppUTOpHATBEHEIX
SKCIUTYaTAllMOHHBIX TOApPa3/IeIeHN, a TaKkKe CIEeHAIN3UPOBAHHbIE YIIpaBIie-
HUS W OTJENBI: TEeIUTMYHO-TTUTOMHUKOBOE, NAaHAMAPTHON apXUTEKTyphl U JIH-
3aiiHa, U T-MOHUTOpPHHTa M KapTOrpaupOBaHMs, arpOHOMHUYECKOE, TEXHUKO-
TpaHCIOpPTHOE, Xo3siicTBeHHoe U np. Hauunas ¢ 2020 r. opraHusanus cKoop-
JTUHUPOBAHHBIM 00pa3oM paboTaeT BO BCEX OTMEUCHHBIX HAIPABICHUAX.

B 3akmouenne, kacasch IMEpCIEKTHB Pa3BUTHA O3eJeHeHHs EpeBana,

cuMTaeM HeoOXOAMMBIM MPOBECHUE CIEIYIONINX paboT:

» BHECTH KOpPPEKTHBBI B ['eHepasbHBId IUIaH TOopoia M pa3paboTarh
HAyYHO OOOCHOBaHHYIO IKOJIOTHYECKYIO JNAaHAMA(PTHYIO HMPOTpamMMmy,
BKITFOYAIOIIYI0 OCHOBHBIE ITPOOJIEMHBIE BOMIPOCHI 0JIaroyCTPOMCTBa U
03€JICHEHUS TOpoJia, MPOEKTUPOBAHNUS, CTPOUTENBCTBA U CONEPIKAHUSA
3eJIEHBIX HACAKICHUH Ha Pa3IMYHbIX 10 CBOMM (DYHKIUAM OOBEKTaX;

» MNpPUHATH 3aKOH O COXPAHECHUM M COJCPKAHUHM TOPOJCKUX 3eNEHBIX
HACaXJIEHUH Ha Pa3lIMYHBIX O0BEKTaX O3€IICHEHVS,

» TIPOBECTH PEKOHCTPYKIIMIO 3€EHBIX HACAXKICHUHA Ha 3€JIEHBIX 00BEK-
Tax TOPOAA: PEKOHCTPYKTHBHBIE BOCCTAHOBUTENIbHBIE IOCAAKH Je-
PEBBEB M KYCTApPHUKOB JOJKHBI MPOBOAHUTHCS UCKIIOUUTENIBHO COT-
JIACHO pa3pabOTaHHBIM IMPOEKTAM;

» pa3paboTaTh BBICOKOJIEKOPATUBHBIE KOMIIO3UIIMH W3 JIEPEBbEB U
KYCTapPHUKOB, B COUYETAHUH C IIBETOYHBIMH TPABSHUCTHIMU PACTEHHS-
MU, s JaHTmadTHBIX OOBEKTOB Pa3MYHOrO (DYHKIIMOHATHHOTO
HA3HAYCHUS;

> YBEIMYUTh ACCOPTHMEHT BEYHO3EJEHBIX JIMCTBEHHBIX W XBOMHBIX
BUJIOB B KOMIIO3HUITHSIX;

» YBEIMYUTh ACCOPTUMEHT KPAaCHUBO MBETYIIMX JPEBECHO-KYCTapHU-
KOBBIX PacTEHHI;

» YBEIMYUTH ACCOPTUMEHT PACTCHUIN aOOPHUTCHHOW (IIOPHI;

» ocoboe BHUMaHHE YJEUTh BEPTHKAILHOMY O3eleHeHHto EpeBaHa
(cTeHpl 37MaHMN, TOA3EMHBIC MAPKUHTH (CTUIO0ATHI), MEProiibl) U
03EJIEHEHUIO KPBIIII.

IHocmynuna 29.09.22
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£9 . Juppuiyui, U. U. Unipunub
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Jyuynud tu dwpnnt wpnnonipjubt Ypu oppwljm dhowduyph gnpéntubph
wqplignipyut Ukbwgdwt duuht: Cpowlju dvhpwjuyph wnnnowgdwi, husybu
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wnwppbphg dkyp jubwswyunndi k:

Tutwywyundwb punhpubpt wbih wpnhwliwb bu Gpuwh tdwb ong
puqupubph hudwp, pwugh puwlsnipjut hwdwp puduijut npddup hunpw-
hwphih t obpduyht uppbup:

Uohiwnnwpnid dwipudwubinplt ubpujuguws tu Gplwb punuph
Jwbws bEupwlunmiguspubph qupqugdut wwwdmpiniup, htyybu bwb
wpnh puunhpubpp b pusdwb Swtwywphp:

History of the Creation of Yerevan's Green Infrastructure and Its
Current Problems

K. K. Vardanyan, A. A. Muradyan

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

Greening problems are more relevant for hot cities like Yerevan, because it is
quite difficult for the population to overcome heat stress.

The work presents in detail the history of the development of green
infrastructures in Yerevan, as well as the current problems and the way to solve them.
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It should be recognized the significant impact of SARS CoV2-2019 not
only on the development of healthcare, but also on the welfare and social
protection of the world population [11]. By September 2022 the number of
infected exceeded 612 million, meanwhile the number of deaths amounted to
more than 6 million [12].

Note that until 2002 human coronaviruses were regarded as seasonal
acute respiratory viral infections not causing serious complications.

The earliest identified cases of the disease have been found in Guangdong
Province since November 2002. The disease is currently referred to as severe
acute respiratory syndrome (SARS) with mortality at the level of 11%, caused
by coronavirus infection. SARS CoV was later placed in the genus Betaco-
ronavirus, (subgenius Sarbecovirus) [4].

Afterwards, in the Middle East (Saudi Arabia, Oman) with the
subsequent drifts among with otherwise countries, began to record the cases of
severe respiratory disease with mortality of 30% [4],which has been named
Middle East respiratory syndrome coronavirus under the genus Betacoro-
navirus, (subgenius Merbecovirus) [11].

As far as the last reported outbreaks of the respiratory disease were
caused by unknown coronavirus (at the end of November, 2019, city Wuhan,
Hubei Province) which was later named COVID-19 (Coronavirus infectious
disease) [4, 15].

The first case of COVID-19 infection was confirmed on March 1, 2020 in
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the Republic of Armenia in a citizen of Armenia who arrived from Iran, which
led to the declaration of a state of emergency by the government of the country.

It should be emphasized that the dynamics of the incidence of COVID-19
infection has been characterized by fluctuations with periods of ups and downs
in Armenia as well as in other countries. It should be pointed out that as of
September 20, 2022, 443785 cases of COVID-19 infection were recorded, while
the total number of deaths were amounted to 8691 cases [1, 19].

As is known, coronaviruses stimulate humeral and cellular immune
responses. Similar to the other viral infections, they generate typical dynamics
of IgM and IgG production. In addition, immunoglobulin M antibodies (IgM),
appearing earlier, produced by immune system in response to SARS CoV-2
infection, are detected within 1-2 weeks since contact with causative agents.
However, general period of the potential detection of IgM primarily ranges at
least 2-3 months when IgM antibodies are gradually replaced by 1gG antibodies.

Nevertheless, detection of IgM indicating the recent infection with SARS
CoV-2, cannot be basis for diagnostic reports, since the level of antibodies and
dynamics of antibodies response can vary individually.

It is considered that immunoglobulin G (IgG) began to generate within
21-28 days after the exposure to the virus. Their levels grow slowly meanwhile
it can persist for quite a long time, sometimes several years. By the presence
and level of IgG antibodies in the bloodstream, one can judge on the fact of
incidence in the past and define the presence of specific immune response:
body's ability to recognize virus on the subsequent exposure to it.

Undoubtedly, depending on levels and dynamics of antibodies in the
bloodstream, humeral immune response can vary in relation to individuals and
severity of the diseases. It is established that the first 5 days from the onset of
the symptoms, the PCR-tests aimed to identify RNA from swabs of nasal and
oropharyngeal sites are clinically more sensitive. However, throughout
subsequent periods of the disease, the importance of identifying specific
antibodies increases.

The highest sensitivity of laboratory examination can be achieved by
using the complex of those tests. It is common knowledge that immunogenic
proteins (inducing active immune response) of SARS CoV-2 are spike (S) and
nucleocapsid (N) proteins.

Antibody-based tests against N protein of SARS CoV-2 by some
estimates can possess higher sensitivity in early infection in comparison to
antibody —based tests against S protein. The detection of IgG against N protein
allows to judge the presence of specific immune response throughout SARS
CoV-2 infection, which forms after the transmitted disease in the presence of
conditionally healthy virus carriers.

Investigation of the levels of specific IgG antibodies against SARS CoV-
2 is pivotal in the evaluation of epidemiological prevalence. In addition, it can
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presumably serve as predictive tool to detect the immune protective reactions in
the matter of transmitted diseases.

Regrettably, the duration of persistence of SARS CoV-2 S IgG after
various forms of infection has not yet been established [3, 5].

Undoubted scientific interest posed surveys, which have been
implemented to determine the relationship between the ABO blood group
system and various diseases. The effect of the ABO blood group system on
susceptibility to COVID-19 was first reported by Zhao J. et al. [16]. Some
researchers associate the susceptibility and outcome of many diseases with
ABO blood group polymorphism, including cancer, coronary heart disease,
viral hepatitis B, diseases caused by Helicobacter pylori infection, etc.

As a result of above-mentioned studies of COVID-19 infected people in 3
different hospitals in China, the protective role of O blood type against infection
was revealed, meanwhile the A blood type increases the risk of getting infected
with COVID-19. Moreover, the studies conducted in the USA, Spain, Denmark,
Turkey, Lebanon, and Iraq similarly demonstrated the highest prevalence rates
among people with blood type A, and the lowest among group O [2, 7, 9, 10,
17].

Currently, immunity, which is achieved when a large proportion of the
population becomes immune, can work against the spread of some diseases,
probably with COVID-19 too. Hence, the investigation of immunity throughout
COVID-19 pandemic can provide an illustration regarding defensive
mechanisms against widespread disease.

The goal of this work was to assess the seroprevalence to SARS CoV-2
N protein among the personnel of one institution.

Material and Methods

The material for the study was venous blood taken in the amount of 3-5
ml in vacutainers with a separating gel. After 30 minutes of settling, the blood
was centrifuged for 10 minutes at 40,000 rpm, then the plasma was transferred
into special tubes in an amount of 10 ul and placed in a Cobas e 411 analyzer
from «Roche» Diagnostics. Quantitative determination of high-affinity specific
total (IgM + IgG) antibodies to SARS CoV-2 nucleocapsid N protein based on
the formation of a "sandwich" complex with antibodies present in human blood
was carried out by immunochromatographic method.

Quantification of the antibody response can be used to determine the
titer of specific antibodies and to monitor the dynamics of the antibody response
in individuals. Results were considered positive if the cut-off index (COI) was
>1. It was believed that a combined test for antibodies to both classes increased
the efficiency of the analysis [8].
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Results and Discussion

Since the early days of the pandemic, the prevalence of COVID-19 cases
increased drastically in the Republic of Armenia.

In order to identify total antibodies to the N protein of the SARS CoV-2
virus, 89 employees of one institution in Yerevan were examined. Among the
surveyed, the ratio of women and men was almost the same (47,7% and 46,7%,
respectively). The confidence interval (hereinafter referred to as CI) was
calculated - in both cases with 95% reliability (for women - Cl 46,5-48,9, for
men - Cl 45,0-48,4) (Please refer to Table).

People aged 24 to 73 years were examined (average age 44,3). Age
structure analysis revealed the following: 17,0% (n=15) - 20-29 years old;
29,2% (n=26) - 30-39 years old; 18,0% (n=16) - 40-49 years old; 18,0% (n=16)
-50-59 years old; 13,5% (n=12) - 60-69 years old; 5,0% (n=4) - 70 years and
older (Fig. 1).

m 20-29 year
W 30-39year
m 40-49 year
W 50-59 year
m 60-69 year

m 70> year

Fig. 1. Age Structure of Examined Individuals

The overall seroprevalence (presence of total antibodies) to SARS CoV-2
among examined was 47,2% (95% CI 46,5-47,98), antibodies were absent in
52,8% of cases (95% CI 52,2- 53,4). The COI level of positive results ranged
from 1,35 to 171,8. There was no difference in antibodies detection frequency
among both sexes (table).
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Table
Seroprevalence of total antibodies to SARS CoV-2 N protein

Positive result
Researched personnel Absolute number

absolute %+m

number
Females 44 21 47,745,3
Males 45 21 46,7+ 5,28
Total 89 42 47,245,3

It is worth mentioning that 16 (38,1%) of 42 seroprevalent individuals
had previously undergone PCR test for the presence of SARS CoV-2 virus in
nasopharyngeal swab, among which 12 had positive results. COI level of PCR
test positive results ranged from 1,35 to 139,5.

In 21,4% of cases, the presence of low values of COI of total antibodies
does not exclude new contamination and asymptomatic carriage, as evidenced
by the absence of any indication of the fact of disease confirmation or the
presence of coronavirus infection symptoms in anamnesis.

Investigation of IgM + IgG antibodies to the SARS CoV-2 virus in
various age groups showed the highest COI values among the age groups of
30-39 - 23,8% (95% CI 7,7-39,9) and 40-49 — 21,4% (95% CI 3,0-39,8) years,
as well as the smallest values in group over 70 — 2,4% (Fig. 2).

m 20-29 year
m 30-39 year
m 40-49 year
m 50-59 year
®m 60-69 year

B 70 >year

Fig. 2. The Presence of Antibodies of the SAR Virus among Different Age Groups

A comparative analysis of antibodies frequency detection and blood type
was carried among 77 participants (42 females and 35 males). The owners of
blood type | (O) were 14 people (18.2%), group Il (A) - 36 (46.8%), 111 (B) - 13
(16.9%), and IV (AB) -14(18.2%). Total antibodies to the N protein of the
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SARS CoV-2 virus were detected among individuals with blood groups O(l),
A, B(I), AB(IV) at 15.7%; 44.7%; 21.1%; 18.4%, respectively (Fig.3).
This may indicate that A(Il) blood type individuals are most susceptible to
infection with SARS CoV-2 virus, and those with O(l) blood group are the least
susceptible, which correlates with the results of studies by foreign authors [4, 7,
8, 10, 18] (Fig. 3).

mO(l)
mA(ll)
= B(IN)
W AB(IV)

Fig. 3. The Frequency of Detection of Antibodies to the SARS CoV-2 Virus among
Individuals with Different Blood Groups

Conclusion

Based on scientific literature, viral agents can primarily be transmitted by
animals. The COVID-19 pandemic, as well as otherwise pandemics, is a vivid
example of zoonotic disease. To safeguard the public health from zoonotic
infections the appropriate proceedings are crucial, since they can emerge
epidemiological disasters with severe consequences.

Within this framework, the obtained results revealed insufficient level of
collective immunity among the personnel during the examination period
amounting to 47.2% (95% CI 46.5-47.9), in accordance with the detection of
antibodies to the N protein of the SARS CoV-2 virus. Insufficient immunity can
contribute to a spread of a new coronavirus infection.

Our preliminary results can provide a basis on the necessity of
implementation of anti-epidemic measures to prevent the spread of infection.

Accepted 01.11.22
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Ouenka rymopajbHOro UMMyHHTeTa K BUpycy SARS CoV-2
cpelu COTPYAHMKOB TPYI0BOI0 KOJIJIEKTHBA

A. B. Hakausn, T.C. XauaTpsH, A.B. Maprapsin,
I'T". Menuk-Aunapeacss, A.IIl. Kemmmsin, C.A. HukouisH,
H.A. Angpeacsn, C.T. Maptupocsn

Lemnbto cTatbn sBisgeTcs onpenencaue Hamumaus antuten (1gG+IgM) k mykieo-
kancugaomy (N) Oenky Bupyca SARS CoV-2 y obGcnenoBaHHBIX 89 COTPYIHHKOB
KOJUISKTHBA OTJIEJIFHO B3ATOW opraHusauuu ropona Epeana. Bmecre ¢ aTum otme-
YaeTCsi, YTO COOTHOIICHHE 0OCIIeIOBAaHHBIX KEHIHH U MYXYUH cocTaBuio 44 (47,7%)
u 45 (46,7%) COOTBETCTBEHHO, a CpeAHMi Bo3pacT cocTaBui 44,3 roja (HauBbICIIUN
Bo3pacT 73 roja, HauMeHbIIWi 24 roja). ABTOPHI NMPHUXOAAT K BBIBOAY, YTO OOmIas
CEepOIPEeBAICHTHOCTD (Hanuune komMOuHupoBaHHbIX anTuTen |gG + IgM) k aHTUreHam
SARS CoV-2 y obcnetoBaHHbIX COTPYAHUKOB coctaBmna 47,2% (95% JIU 45,6-48,8),
B TO BpeMs Kak aHTHTeJA OTCYTCTBOBanM y 47 coTpyaHukoB 52,8% (95% AN 52,2-
53,4). Ha ocHoBanuu u3ydeHusi Hanuuus antuten Kk Bupycy SARS CoV-2 B pasubix
BO3PACTHBIX I'PYIIIAX YCTAHOBJIEHO, YTO CAMBbIE BBICOKHE YPOBHH aHTUTET OOHApYKECHBI
cpenu Bo3pactHeix rpynm 30-39 et (23,8%) u 40-49 ner (21,4%), HauMeHbIIUH — B
rpynme sur crapmie 70 set (2,4%).

B kaudecTBe HCCIENOBAaTENBCKOW 3aJaud aBTOPaMHU BBIICHEHA 3aBUCUMOCTH
WH(UIMPOBAHHOCTH JIMI] OT TPYMIBl KpoBU. VI3BeCTHBI ObLIM TpyNIbl KpoBH 77 U3 89
COTPYIHHMKOB OpraHu3aIuu (42 »eHIMHb 1 35 MyX4HlH). B pe3ynbraTe MccieoBaHusg
BBIACHEHO, YTO 110 TPYIIaM KPOBH paclpe/ieieHue YPOBHSI aHTUTEN UMEET CIeIyroliee
cootnonrenue: 0(1), A1), B(I1l), AB(IV) — 15,7; 44,7; 21,2; 18,4% COOTBETCTBEHHO.

ABTOpPBI IPUXOIAT K BBIBOLY, UTO y JHIl ¢ Tpymmoi kpoBu A(ll) nadummposan-
Hocth COVID-19 6p1na BBIINIE, OOJICe YeM B 2 pa3a, a HAaWMEHbIIas HHQUITUPOBAHHOCTh
ormeuena y jun ¢ O(l) rpynmoil KpoBH, 4TO KOPpPEIUPYET C Pe3ysbTaTaMH HCCIEI0-
BaHWH 3apyOEHKHBIX KOJIJIET.

Uohunwiipuyghtt wmiditmjuqup hnvdnpuy punithnbnh
quuhwwnniup SARS CoV-2 hpniup tfundwdp

U. 9. 8ujwiyul, S.U.vuymnpui, U.9.Uupqupui, ¢.Q. Ukhp-
Uunphwuyub, U.C.LEohojul, U.U. Lhlnpjul, LU Uinpkuywi,
U.S.Uwpunhpnujui

znpush twuwunwl k wupgl] Bplwt punuph juqdwlkpynipmii-
utiphg dbinud hEknwgnujués 89 wppjuwwnwmlhgutiph SARS CoV-2 yhpniuh
uni injuuuhy (N) uyhwnwlnigh tjundudp hwjudwpdhutubph (IgG+IgM)
wnjwnipjniip:

Zhnwgnunjus  nnuduppljuilg b jwbwbg  hwpwpbpulgnipmiip
Juqut) E hudwguunuuuwbwpup’ 47,7% (44 nqudwpn ) b 46,7% (45 hb),
hulj Uhohi mwphpp 44,3 nupklwi (wounjbjugnyip’ 73 nupklulb, jw-
qugnylp’ 24 nwpblwb):
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Ppujuwbwugqws ntunidbwuhpnipjutt wpynibpubpp Jyuynid B, np
quujws wohtnwljhgubnh punhwinip hwjwshuutph SARS CoV-2 ujundudp
hudwlgdus IgG + IgM hujudwpuhutbp wejw ki htnwgnunusutnh 47,2%-
nud (95% 29 45,6-48,8):

U4t ht, hwudwpdhtubph wdbkbwpwpdp dwupnqul ghngdt) E30-39 L
40-49 wwphpuyht Judpkpmd’ hwdwywnwuprwbwpwp 23,8% b 21,4%, hul
wikbugusp vwljupyuy 70 wwpkluihg pupdp dupnljuig jadpnid 2,4%:

Utp hudph ghnnujut htwnwppppnipniuttph opowtwlnud k kgl twb
Jtpnist] wpwt fudpkph b hwjwdwpdhuubph dwupnulutph dholi wnlw
Juyp wput jpdpbph wuunljuwibinipniip hwynth 77 (42 §ht b 35 nuqudwpy)
wphumnwlhgutpnh nhupnid:

Zhnwqnuinipjul wpyniupnid yupqyl) b np hwjudwpdhuubph dw-
Jupnulh pwopunidp, punn wpuwb fudpbph, niuh hbwulbyjuw; hwpwpbpul-
gmpjnip 0(T), A(IT), B(IIT), AB(IV) pudpkpmiud hudwyunuujuwbwpup 15,7;
44,7; 21,2; 18,4%:

Yuunwpws yEpnisnipjut wpyniuputipp thwuwnnud ki, np wpyut A(II)
hunwdp niikignn dwppljuig COVID-19-ny Jwpuwlwénipmitp wyp wpub
fudptiph  hwdbdwwn btk B wdbh pwt 2 wiqud pwpdp: Udkuwugusp
Jupulduénipnit gpugyl) E 0(I) wpjut junudp niukignn woppwwnwljhgubph
onowtntd, htsh b hwpwpbkpulgynid £ dhowqquijhtt ghinuljus gpujuinipyui
Ubo phipdwd onmwpbpypu htnwgnuinnubph Ynndhg ppujwbug]ws nrunid-
twuhpnipniubph wpyniupttph htwn:

References

1. Armenia — WHO Coronavirus (COVID-19) Dashboard / https://covid19.who.int.

2. Behboudi E., Hamidi V., Gholizadeh F., Grala EM, Ghelmani Y., Nakhaie M. et al.
Association between ABO blood groups and susceptibility to COVID-19: profile of age
and gender in lIragi patients. Egypt J Med Hum Genet., 2020, 21(1):76.
https://pubmed.ncbi.nlm.nih.gov/34484798/ 14. Cak{r M. The relationship between
blood groups and COVID- 19 patients. Erciyes Med J., 2021, 43(2):142-5. /
https://doi.org/ 10.14744/etd.2020.27790.

3. COVID-19: A review on diagnosis, treatment, and  prophylaxis
/https://www.ncbi.nlm.nih.gov.

4. Drosten C., Gunther S., Preiser W., van der Werf S., Brodt H.R., Becker S. et al.
Identification of a novel coronavirus in patients with severe acute respiratory syndrome.
N. Engl. J. Med., 2003, 348(20): 1967-76. https://doi.org/10.1056/NEJM0a030747.

5. Diagnostic testing and screening for SARS-CoV-2- ECDC
/https://www.ecdc.europalO.

6. Emmie de Wit, Neeltje van Doremalen, Darryl Falzarano & Vincent J. Munster. SARS
and MERS: recent insights into emerging coronaviruses. Nature Reviews Microbiology,
v. 14, pp. 523-534, 2016, https://doi.org/10.1038/nrmicro.2016.81.

7. Khalil A, Feghali R., Hassoun M. The lebanese COVID-19 cohort; a challenge for the
ABO blood group system. Front Med., 2020, 7: 813.

8. Lu R, Zhao X, Li J., Niu P., Yang B., Wu H. et al. Genomic characterisation and
epidemiology of 2019 novel coronavirus: implications for virus origins and receptor
binding. Lancet, 2020, 395(10224): 565-74. https://doi.org/10.1016/S0140-
6736(20)30251-8.


https://doi.org/10.1038/nrmicro.2016.81
https://doi.org/10.1016/S0140-6736(20)30251-8
https://doi.org/10.1016/S0140-6736(20)30251-8

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

Mepununckas Hayka Apmenumn HAH PA 1. LXII Ned 2022 47

Moss P. The T cell immune response against SARS-CoV-2. Nat Immunol 23, 186-193,
2022, https://doi.org/10.1038/s41590-021-01122-w.

Solmaz I., Ara S. ABO blood groups in COVID-19 patients; cross-sectional study. Int J
ClinPract., 2020, 75(4):e13927. https://doi.org/10.1111/ijcp.13927.

United Nations System Comprehensive Response to COVID-19: Saving Lives,
Protecting Communities, Building Better / https://www.un.org/sites/un2.un.org
[files/2020/10/un_comprehensive_response_to_covid19_russian.pdf.

WHO. COVID-19 coronavirus pandemic-WHO statistics. Secondary COVID-19
Coronavirus Pandemic-WHO Statistics. WHO, 2020, https://www.worldometers.info
/coronavirus/.

Zaki A. M., van Boheemen S., Bestebroer T. M., Osterhaus A. D., Fouchier R. A. et al.
Isolation of a novel coronavirus from a man with pneumonia in Saudi Arabia. N. Engl.
J. Med., 2012, 367(19): 1814-20. https://doi.org/10.1056/NEJMo0al211721.

Zhou P., Yang X. L., Wang X. G., Hu B., Zhang L., Zhang W. et al. A pneumonia
outbreak associated with a new coronavirus of probable bat origin. Nature., 2020,
579(7798): 270-3. https://doi.org/10.1038/s41586-020-2012-7.

Zhu N., Zhang D., Wang W., Li X., Yang B., Song J. et al. A novel coronavirus from
patients with pneumonia in China, 2019, N. Engl. J. Med., 2020, 382(8): 727-33.
https://doi.org/10.1056/NEJM0a2001017.

Zhao J., Yang Y., Huang H. et al. Relationship between the ABO blood group and the
COVID-19 susceptibility. Clin Infect Dis., 2021, 73(2):328-31. https://doi.org
/10.1093/cid/ciaal150.

Zietz M., Zucker J., Tatonetti NP. Associations between blood type and COVID-19
infection, intubation, and death Nat Commun., 2020, 11(1):5761. https://doi.org/
10.1038/s41467- 020-19623-x.

Apwmenns u I'pysust B 6opsbe ¢ COVID-19 / https://uic.am.

Armenia — WHO Coronavirus (COVID-19) Dashboard / https://covid19.who.int.


https://doi.org/10.1038/s41590-021-01122-w
https://doi.org/10.1111/ijcp.13927
https://www.un.org/sites/un2.un.org%20/files/2020/10/un_comprehensive_response_to_covid19_russian.pdf
https://www.un.org/sites/un2.un.org%20/files/2020/10/un_comprehensive_response_to_covid19_russian.pdf
https://doi.org/10.1038/s41586-020-2012-7
https://doi.org/10.1056/NEJMoa2001017
https://doi.org/
https://uic.am/

48 Menunuuckas nHayka Apmenmn HAH PA 1. LXII Ne4 2022

YK 616.831
DOI:10.54503/0514-7484-2022-62.4-48

HeiipoHbl — 1eTeKTOPHI IBUKEHHUS B IKCTPACTPUAPHOH
00J1acTu 210 KOPBHI rOJI0BHOT0 MO3ra KOIIKH

J.K. XauBanksan, A.A. Meaukcersin, A.JI. Kazapsn,
‘B.A. ApyTlOHﬂH-KOSaK‘

Hnemumym npuxnaousix npoonem gusuxu HAH PA,
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0014, Epesan, yn. I. Hepcucsna, 25

Knioueswvie cnosa: obnacts 210, perienTHBHOE TI0JIE, TETESKTOP JBIKEHIS

OpHMM M3 OCHOBHBIX BOIPOCOB B MOHMMAaHHUM IIEHTPAJILHOTO aHajIu3a
3pUTEIBHON HHPOPMALIUH MO-TIPEKHEMY OCTaeTCsl MpodiieMa HEHPOHHBIX MeXa-
HU3MOB, 00€CIEUMBAIOIINX PACIIO3HABAHKUE U YETKYIO AUBEPCU(HUKAIMIO BOC-
MIPUHUMaeMOn 3puTenbHOH mH(popmanuu. Ha ocHOBE paHHHX KIIACCHUECKUX
uccnenoBanunii [12,13,16,17] moaroe BpeMs mpeBaTMpOBaia KOHIICIIIIHS O TOM,
YTO CTallMOHAapHas MPOCTPAHCTBEHHAs CTPYKTypa KJIACCHYECKOIO pelenTHB-
voro monsa (KPII) ogumHOYHOTO 3pWUTENBHOTO HEWpOHA, ONpeeNieHHas Hemo.-
BIKHBIM MEpPLAIOIIMM CTUMYJIOM, WIPAeT pELIAoIIyl0 pPOJb TaKkke U B
BOCTIPUATHN M JTUCKPUMHUHAIIUK JIBUKYIIUXCS 3PUTENBHBIX 00beKTOB. OHAKO
CO BpEMEHEM HaKaIUIMBAJINCh OJKCIEPUMEHTAJbHbIE JaHHbIE, KOTOpPbIE HE
YKJIaJbIBAINCH B Takoe 0a30Boe MpeacTaBieHue. Tak, psaoM aBTOPOB ObLIO 110-
Ka3aHO, YTO OTBETHBIE PEaKM1 HEMPOHOB B 3pUTEIBHOM KOPE PU CTUMYJISILIUU
ux KPIT mMoryt ObITh H30MpaTETLHO MOIYTHPOBAHBI CTUMYJIAMH, PACIIONOKEH-
HBIMH B OKPY’KaroIl[eM IIPOCTPAHCTBE, 3a npenenamu rpanui; KPIT [4,7,8,22,23].
Pe3ynpTaThl HaMX NpeabIAYIINX UCCIIeIOBAHUI CBOWCTB HEHPOHOB IKCTPACT-
PHapHOI 3pHUTENBHONW KOPBI MO3ra KOWmKHU (00sgacTh 21a) Takke MOATBEPANIH
CYILIECTBOBAaHHE MOJETHPYIOIIEro Bo3aencTBus okpyxkatomero KPII 3purens-
HOTO MPOCTPAHCTBA HA OTBETHI HEHPOHOB, MPUBOISIIIETO K POCTPAHCTBEHHOM
pectpykrypusanuu  KPIT weiipona [1,19]. Bomee Ttoro, Obiia oGHapyxeHa
HeOoIbIIas TPYIIa 3pUTEIbHO-UYBCTBUTEIBHBIX HEHPOHOB (5,2%), KOTOpbIE HE
MPOSBIISUIM HUKAKOW PEaKIMHM Ha HEMOJIBHKHBIE MEPIAIOIINE CBETOBBIE CTH-
MYJIbl, PacTOJIOXEHHbIE B PELENTHBHOM II0JIE€ HEHpOHA, OMpPEJeIeHHOM pyd-
HeM ctumysioMm (PIlpc), ogHako IeMOHCTPUpPOBaIM MHTEHCHBHBIA OTBET Ha
JBIKYIIHMECS Yepe3 HEro 3pureibHble cTuMynbl [2]. Kak okazanock, nmpu uc-
clleZIoBaHUH (PYHKITMOHAIBHBIX XapaKTEPUCTUK HEWPOHOB obnactu 2106, u 31ech
MIPUCYTCTBYET TpylIia HEHPOHOB (IPUMEPHO B TOM K€ MPOMOPINH), HE pearu-
PYIOLIMX Ha HEMOJBW)XHbIE MEPLAIOLINE CTUMYJIbI, HO C BBIP&KEHHBIMH OT-
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BETAMH Ha JBIXKYIIHECS 3pUTEIbHBIC CTUMYJIBL. TakuM 00pa3oM, MOXKHO TIpe/-
MOJIOKUTh, YTO HEHPOHBI C NaHHBIMU CBOMCTBAMU MOTYT MPUCYTCTBOBATH U B
JIPYTUX KOPKOBBIX 3PUTENBHBIX oOnacTsx. B maHHOU paboTe mpencTaBiIeHBI
pe3yIbTaThl AKCIEPUMEHTOB TI0 JIETAILHOMY H3yYCHHIO MATTEPHOB OTBETOB
TakuX HEHPOHOB KOPKOBOH oOjactu 210 Ha ABIDKYIIHECS 3pUTENBHBIE CTH-
MYJIbI C TIEJIBIO BBISBICHUS (DYHKIIMOHAILHOW POJIM ATON TPYIIBI HEHPOHOB B
LIEHTpaJIbHOH 00paboTke WMH(MOPMAIUYU, CBA3aHHOW C BOCHPHUSATHEM JBUKY-
IIIXCST 0OBEKTOB.

MaTepnaﬂ H METObI

OnwIThl OBUTM TPOBEACHBI Ha Komkax maccod 2,5-3,5 xr. Ilpensapu-
TENbHBIE XUPYPrUYECKUE NPOLEAYPhl — TPAaXEOTOMHS, BBEACHUE KAHIOIU B
OeIpEHHYIO apTepUIO M NMPETPUIeMUHAIBHOE CEYEHHE CTBOJIA MO3ra — BBINOJI-
HSUTUCH 11011 3UpHBIM Hapko3oM [29]. B TedeHue sKcrepuMeHTa ISl MOJTHOTO
00e300/IMBaHNsl JIOTIOJIHUTEIBHO BBOIWIM XJIOpalo3y B jao3e 10wmr/kr/gac.
I'onoBa ’XMBOTHOrO (PUKCHPOBAIACH B CTEPEOTAKCUYECKOM ammapare, Moaudu-
LHAPOBAaHHOM J[UISI UCCIEIOBAaHUM 3PUTEIBHON CHCTEMBI. YYacTOK YEepernHON
KOCTH, PACIIOJIOKEHHBIN HAJl 3aIHEN CyNPaCUIbBUEBOM U3BWINHOMN KOPHI, BMEC-
T€ C TBEPAOW MO3rOBOW 000JIOUKOHN YIaNISIMCh, YTO MO3BOJISIO OCYIICCTBIISAThH
BU3YaJIbHBII KOHTPOJb Hccienyemoi odnactu. KoctHoe okHO 3anuBanoch 4%
pacTBopoM arap-arapa B (hu3MOJOrHYeckoM pactope. KuBoTHoe 00€30BHKH-
BaJIOCh IyTEM BHYTPUMBIIICYHOTO BBEJCHHS MHOpENakcaHTa auTuinHa (7
MI/KT) M TIEpEeBOJAMIOCH HA MCKYCCTBEHHOE JBIXaHWE, YacTOTa KOTOPOro CocC-
tapmsuia  19/muH, 00beM Broxa — 20-25 mu/kr. TemnepaTypa Tena noaaepxku-
Banach B mpezenax 37,5-38°C mpu MOMOINM COTpPEBAIONIETO IuIeNa. 3pavyKku
pacmupsuIMch ImyTeM 3akanbiBaHus B 1i1a3 0,1% pactBopa aTponuHa. Porosuist
3aIUIIAINCH OT BBICHIXaHUS KOHTAKTHBIMH JIMH3aMHU C JUONTPUYECKON CHIIOM
“0”. lns obecrieuenust (poKycHMpOBaHHS TIIa3 HA dKpaHE MEepUMeTpa Mpu HEoo-
XOAMMOCTH MPUMEHUTUCh KOPPEKLMOHHBIE JTHH3bI. COKpallleHHe MHUIaTelbHbIX
MEPETIOHOK OCYIIECTBISUIOCH IyTEM BBEJIEHUS B KOHBIOHKTHBAJIHHBIN MEIIOYEK
1% pactBopa HeocuHedprHa. ApTepHalbHOE JaBICHUE MOAJIEPKUBAIOCH HA
ypoBae 90—100 mm pT. ct. {711 MOHUTOpPUHIAa COCTOSIHUS KUBOTHOI'O MEPHO-
nuaecku peructpuposann 91 u OKIT'.

NmnynbcHass akTUBHOCTh OJWHOYHBIX HEHPOHOB pEruCTpHpOBajiach
crycts 2—3 4 nocie npeKpaiieHust I1eicTBrst 3UPHOro HapKOo3a, MPUMEHSIIUCH
BOJIL()PAMOBBIE MHUKPORJIEKTPOIBl C AMAMETPOM KOHYMKA 2—3 MKM. AHalu3
MPOBOJWICS IIyTeM HOCTPOEHUs mocTcTUMYNbHBIX ructorpamm (IICTT), ¢
MTOMOIIBIO CHENHATH3UPOBAHHOTO aMIUTUTYJHO-MHTEPBAIBHOTO aHAJN3aTopa.
Omnoxa aHanm3a cocTaBisuia Sc, mupuHa 6mHa — 10Mc. OOBIYHO IS KaXKIOTO
TeCTa CYMMHUPOBAJINCH JaHHBIE 16 peann3aruil.

I'panuusr PIT HeitpoHoB n pacnonoxenue area centralis (AC) orHocu-
TEJTHHO 3pUTENBHBIX KOOPAWHAT OMPEIEISUTUCH Ha dKpaHe TepuMeTpa, KOTOPHIH
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Haxomwics Ha pacctosHuK 1,0 M OT HOJANBHBIX TOYEK TIJa3 W MOT IIepeme-
aThcsl, MEepeKpbIBas Bce mose 3penus [3,9]. 3purenbHas CTUMYISLUS OCY-
LIECTBISJIACH TYTEM MPENbsIBICHUS TEMHBIX W CBETJIBIX CTUMYJOB pa3sHON
¢bopMBI M Pa3MeEpOB, HEMOIBIKHBIX MEPLAIOIINX HIM IBIKymuxcs mo PII
HelpoHa. [[BmKymmecs CTUMYIBI MPEACTaBIsUIN cO00# MATHA M TIOJOCKH pas-
HBIX KOHTPacTOB U BelNUYUH. OCBELUIEHHOCTh CBETIIBIX CTUMYJIOB cOCTaBisAna 12
7K Ha QoHe 2 JIK, TEeMHBIX CTUMYJIOB — 21K Ha ¢one 121k. Takum oOpazom,
KOHTpAcT CTUMYyJa OTHOCHUTENIFHO ()OHA BO BCEX OMBITAX ObLI IOCTOSIHHBIM. B
KOHIIE KaX/I0T0 9KCIIEPUMEHTa OCYLIECTBISIACh KOAryJsilys TOUeK OTBEACHUS,
MIOCPEACTBOM MPOIYCKAaHUS 4Yepe3 MUKPOIIEKTPOJ AJIEKTpHueckoro Ttoka 10
MA B TeueHue 5 c. 3aTeM NMpOW3BOJIWIACEH Mep(dy3Hsi TOJIOBHOTO MO3Ta U €ro
¢ukcauus B 10 % pactBope opmanuHa. Jlokanuzanuioo KOHYMKA 3JIEKTPOAA
BEepUPUIMPOBAIN Ha cpe3ax TOMMUHON 30 MKM.

Pe3yJ’IbTaTbI H 06cyme1me

I'panuier kopkoBoit obiactu 210 ompenensuiMch COTJIAaCHO paboTam
Sprague et al. [26] u Tusa and Palmer [27]. Bo u3bexaHnue MyTaHHUIBI C
HEHpOHAMH CMEXHBIX 00J7acTeil 3JIEKTPOA BBOAWICS B LEHTPAIBHYIO YacTh
obnactu. B menom ObutM MccrenoBaHbl OTBETH 137 3pUTENBHO-UYYBCTBHUTEND-
HBIX HEHPOHOB 00nacTh 2106 KOpBI TOIOBHOTO MO3ra KOUIKH. PenentuBHOE mose
KaXIOro HCCIeyeMOro HelpoHa cHauana OIpelessaioch BPYUHYIO ABHXKY-
mmMcest ctumyinoMm (Pllpc), a 3areM OHO CKaHMPOBANIOCHh HETOABMXHBIM MeEp-
LAIOIIMM CBETOBBIM IIITHOM, PacHojaraéMbM OOK 0 OOK MOOUYEpeaHO MO BCel
noBepxHoctu Pllpc m Gnmsnexaiero 3puTeIbHOTO MPOCTpaHcTBa. Takoi me-
TOJI TIO3BOJISUT BBISIBUTH MONIHYI0 Kapty PII, ero gopmy, pazmepsi, CTpyKTypy
CTaLMOHAPHOW (YHKUMOHAIBHOW OpraHW3allud WU PACHOJIOKEHHE B CHCTEME
3pHUTENbHBIX KoopauHat. [logasmnsiomee OOIBIIMHCTBO UCCIIEIOBAaHHBIX HEWPO-
HOB TIPOSIBJIAJTIO YETKHE PEaKIMK KaK Ha HEMOJBHKHBIE MEPIIAIOIINE CBETOBBIE
MSATHA, TAK U HA JBWXKYIIMECS 3pUTENbHbIC pa3apakurenan. OqHako HeOombIas
rpynma HelpoHoB (8 u3 137) He oOHapyXWBajla HUKaKWX OTBETOB Ha HEMO-
JBIDKHBIE MEPILAIOLINE CBETOBBIC IISITHA, NPU 3TOM OTBEYasla MHTEHCHBHBIMHU
BCIIBIIIKAMH Pa3pAI0B TNpPH TMPEAbABICHUHN JBUXKYIIMXCS 3PUTEIBHBIX CTH-
MynoB. B nmanHOI paboTe mpencTaBieHbl pe3yibTaTbl JETATBHOTO H3y4YeHUS
KayeCTBEHHbIX W KOJMYECTBEHHBIX XapaKTEPUCTUK OTBETOB HEHPOHOB 3TOM
TPy Ha 3pUTEIbHBIE CTUMYJIBI, C LEbI0 ONpeAeIeHUs HX (PYHKIMOHAIBHOTO
3HA4YEHUS B IEHTPAJILHON 00paboOTKe TOCTyMatolel 3puTeabHol HHQopMaIHy.
Ha puc. 1 mpencraBieHsl OTBETH OJHOTO M3 HEHPOHOB 3TOW Tpymibl. Helipon
HE pearupoBaj Ha HETOIBI)KHOE MEpIaloliee CBETOBOE MATHO (1uaMeTpoM 5°),
pacnonoxkernnoe B Pllpc (puc.l Al,2). Mexay TeM CTUMYJSLUS CBETIBIM H
TEMHBIM TSITHAMH TOW K€ BeNWYWHBI (5°), MBIDKYIIMMUCS TOPH30HTAIBHO B
JBYX TPOTHBOIIOJIOKHBIX HAIpPaBIEHUSIX B TOM JK€ MPOCTPAHCTBE, BBI3BIBAJIA
4yeTkuil oTBeT HelpoHa (puc. 1 A3,4). Kak BuaHO Ha pUCYHKe, HEHPOH SHEp-
THYHO pearupoBail Ha cBeToe (A3) u TemHoe (A4) nsTHA, IBUKYIIUECS BIOJIb
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Puc.1. ITarTepHBI OTBETOB ABYX HEHPOHOB oOsacTu 2106 Ha HEMOIBM)KHEIC U
JBIDKYIIHECS 3pUTEIIbHBIE CTUMYJIHI.
Al — noctctumynbHas ructorpamma (IICTTY) oTBeTOB HelipoHa Ha HETIOBHKHOE
MepIaroliee cBeTioe maTHo (5°), pacmonoxenHoe B eHTpe PIIpc, — oTBET oTCyTCTBYET.
A2 — pacnionoxenue PIlpc Heiipona B cucteme 3putenbHbix koopaunat. A3,4 — TICTT
OTBETOB HEHPOHA Ha CBETJIOE U TEMHOE NATHA (5°), IBIOKYIIUECS IO TOPU30HTAILHON
ocu PIIpc B AByX IpOTHBOMONOXKHBIX HampasieHusax. b1,2 — rpaduueckoe npeacras-
JICHUE Pa3MEPOB «Pa3psAHOTO TOJIS» B TPAAYCcax VIS IBYX ITPOTHBOIIOIOKHBIX KOHT-
pacToB KcnoJib30BaHHbIX cTuMyJoB. B1 — TICTT oTBeToB Apyroro HeipoHa, He pea-
THPYIOILIEro Ha pa3pakeHUE HEMOBUKHBIM MEPLAIOIIUM IISITHOM, PACHOIOKEHHBIM B
uentpe PIIpc. B2 — pacnonoxxenue PIIpc HelipoHa B cucTeMe 3pUTEIbHBIX KOOPIUHAT.
B3,4 — TICTT oTBeToB HelipoHa Ha IBMXKYIIHECS CBETIIOE M TEMHOE IsiTHA (5°) 1o
ropusoHTanbHoit ocu Pllpc. I'1,2 — rpaduueckoe npecTaBiIeHUE Pa3MEPOB «pa3psii-
HOTO TIOJIS» B Tpagycax. TeMHas moocKa Mo THCTOrpaMMaMHy OTpaXkaeT a3y BBIKIL,
cBeTias — a3y BKII. CBETa MEPLAIOIIETo cTUMyia. CTPENKH yKa3bIBarOT HAIIPABIICHHE
JBIDKEHUS CTUMYIIA.
311ech U B TIOCIIEAYIOIINX PUCYHKAX OOBSICHEHUS aHAIOTUIHBI
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ropm3oHTanbHOM ocu Pllpc. Takum oOpa3om, oka3anoch, YTO HEHWpOH, HE
MIPOSBISABIINIA HUKaKON peakllii Ha HEMOJBWKHBIE 3pUTEIbHBIE pa3IpaKUTENH,
OTBEYaAJI BCIUIECKAMH pa3psioB NPU NMPUMEHEHHUU JBHUKYLIUXCS 3PUTENbHBIX
CTUMYJOB. Ha OCHOBE IIMTEIBHOCTH TEUEHUs] OTBETHOW PEaKIMM HEHpOHa Ha
KOHKPETHBIN CTUMYJ, KOTOpas MepeBOAMIACH B IPaayChl, OLIEHUBAJIACH BEIIU-
YHHA 3PUTEIBHOIO MPOCTPAHCTBA, OKAa3bIBAIOLIErO BIUSHHE HA aKTHBHOCTH
HEeHpoHa, U MHTEPIPETUPOBATIACH KAK «pa3psiHOE IMoJie». Y TaHHOro HellpoHa
«pa3psAHOE TOJIE» COCTABIWIIO 25° IpU ABWXEHUHU CBETJIOr0 CTUMYJa BIIEBO M
15° npu nBmxernn Bupaso (puc. 1 b1,2). Ilpu qmkeHnn TEMHOTO CTHMYJIa T
e mokasarenu coctaBuiau 20° BineBo u 17,5° B mpaBoM HanpaBleHUHU ABHKEHUS
(puc. 1 b1,2). Takum 00pazom, Kak BUANM, HAOIOAIOTCS HEKOTOPBIE Pa3IHUHS
B BEIMYMHE BOBJIECUEHHOTO B (DOPMHUpPOBAHUE OTBETA HEWPOHA 3PUTEIHHOTO
MIPOCTPAHCTBA, OKpyxkatoniero PIIpc, B 3aBUCMMOCTH Kak OT KOHTPAcTa HCIIOJIb-
3yEMBIX 3PUTENbHBIX CTUMYJOB, TaK M OT HalpaBlieHHs ABuxkeHus. Crenyro-
i HeHpoH, MpeACTaBlICHHBIN Ha puc.l B, Takke He pearmpoBai Ha pasapa-
KEHHE HETIOABIKHBIM MEPLAIOIINM CBETOBBIM ISITHOM (5°), paclONOXEHHBIM B
ero Pllpc (puc. 1B1). Ognako, Koraa TOT K€ CTHMYII ABUTAJICS B IBYX IIPOTH-
BOITOJIOXKHBIX HAaIIpaBIEHUSAX BJOJb TOpHU3OHTanbHOW ocu PlIpc, Bo3HuKau
4yeTkue peakiuu Heiipona (puc.l B3). [nuHbI «pa3psaHOTO MONSD COCTABUIN
8,7° npu nBWKEHUU cTUMyJa BieBo u 13,7° — Bmopaso (puc. 1 I'1,2). CxoxHble
BO30Y’)KJarOIMe Peakiy HEHPOHA BBI3BIBAIO JBIDKYIIEECS TEMHOE MISITHO (pHC.
1 B4), a nuHbl «pa3psaHoro nods» coctaBuiu 12,5° Bneso u 13,7° — Brpaso
JUIS BYX TPOTHBOIIOJIOKHBIX HampaBieHud aBwxkeHus (puc.l I'l,2). bomee
TOTO, Kak BUAHO Ha puc.l B3,4, npu cMmeHe KoHTpacTa ctuMmyina (TEeMHBIN Ha
cBeTiioM (oHe) HabIromaeTcs TakkKe KadeCTBEHHOE H3MEHEHHE IaTTepHa
OTBETa HEWpPOHA, B PeaKIMM HEWpPOHA MCUE3al0T BBIIBICHHBIE U3HAYAIBHO TOP-
MO3HBIE KOMIOHEHTHI. Kak oka3anoch, y IIECTH M3 BOCBMH HEHPOHOB 3TOM
IpyINIbsl HaOMIOJANNCh KaK KOJMYECTBEHHBIE (YMCIO pa3psaoB), Tak U Ka-
YECTBEHHBIE DPA3JIM4Msl B MATTEPHAX OTBETA B 3aBHCHMOCTH OT KOHTpAcCTa,
HaIpaBJeHUs] U OPUEHTALINU JIBUKEHHS TPUMEHSEMBIX 3PUTENbHBIX CTUMYJIOB.
[TarTepHBl OTBETOB ApPYroro HEHpPOHAa M3 3TOH TPYHIBl HAa 3PUTENIbHBIC
CTUMYJIBI, JIBHXKYIIUECS B TOPH30HTAJIBHOM M BEPTUKAIBHON OpHEHTALUSIX
MpelcTaBlIeHbl Ha puc.2. HemoaBmkHOoe Mepraromiee CBETOBOE MATHO (5°),
pacnonoxensoe B PIIpc, He BbI3bIBaIO HUKAKOW peakiuu HelpoHa (puc. 2 Al).
OpHako CBETOBOE IATHO TOTO K€ pa3Mmepa, JBHXKYIIeecs BIOJIb TOPU30H-
tagpbHOH ocu Pllpc, BBI3BIBAIO WHTEHCHBHBIE pa3psabpl HEHpoHa B 000HMX
HampasieHusx IBwkeHus (puc. 2 Bl). M3meHeHue KOHTpacta cTHUMyJa Ha
MIPOTUBOIIONIOKHBII (TEMHBIH) BBI3BIBANIO €l1le O0oJiee NHTEHCUBHBIN OTBET (pucC.
2 B2) u, KaKk 0Ka3ajoch, pacHIUPEHHE «Pa3PSIHOTO IO 0oJiee BBIPAKEHHO
MIpYU NPENBSABICHUH TEMHOTO CTUMYNa, 20° — Ipy ABM)KEHUU B JIEBOM HAIpaB-
neHuu U 13,7° — B mpaBoM, MO CPaBHEHHIO CO CBETJIBIM CTHMyJoM — 10° B
oboux HampaBieHusx aBrkeHus (puc. 2 Bl,2). HTeHCUBHBIC pa3psiabl HEii-
pOHa Ha CTHUMYJIBI O0OMX KOHTPACTOB TaK)K€ OTMEYAJUCh MPU H3MEHEHUU
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Puc.2. TTaTTepHBI OTBETOB HEWPOHA HA HETIOJABHKHBII U ABIKYIIHECS B
TOPU30HTAJIHHON U BEPTHKAJIBFHON OPHEHTAUAX 3pUTECIbHBIE CTUMYJIBL.

A1 —TICTT oTBeToB HeifpoHa Ha HEMOJIBH)KHOE MEpIAIOIIee CBETOBOE MATHO,
pacmionoxxeHHoe B PIIpc, — orcyrcTBue peakunu. A2 — pacmonoxkerue PIIpc Heiipona
B cucteMe 3puTenbHBIX koopauHaT. b1,2 — TICTT oTBeToB HelipoHa Ha CBETIIOE H
TEMHOE TISITHA, JBIDKYIIHECs BIoibs ropusoHTansHoU ocu Pllpe. 53,4 — IICTT otBeroB
HEHpOHA Ha ABIDKEHHE CBETIIBIX M TEMHBIX IIATEH BJIOJb BepTHKasHOU ocu Pllpc. B1-4
rpadudeckoe IpeCTaBIeHUE Pa3MEPOB «Pa3psTHOTO MMOJIs» HEHpOHA B Ipasycax
10 TOPU30HTAIILHOM U BEPTUKAIBHON OCAM

OpPHEHTAIINN JBW)KEHUS CTUMYJa Ha BEPTUKAIBHYIO — BIOJIh BEPTUKAIBLHON OCH
PIlpc (puc. 2 b3.,4). Ilpu BepTHUKaNbHOM ABMKEHHUH CBETJIOTO TISITHA pa3Mephl
«pa3psHOTO MO COCTaBUIM 6,2° IpH JIBMKEHUH CTUMYJa BBEpX U 12,5° — B
MIPOTHUBOIOJIOKHOM HarnpasieHnu (puc. 2 B3,4). Bennuuna «pa3psgHoro mosus»
MpH JBWKEHUH TEMHOTO CTUMyJa coctaBuia 12,5° BeBepx um 27,5° mpm
nBrxkeHny BHU3 (puc. 2 B3,4). OtBeTsl 3TOTO K€ HEHpOHa OBLIM JIOTIONHU-
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Puc. 3. [TarTepHbI OTBETOB TOT'O XK€ HEMPOHA, YTO U HA PUC.2, HA ABMXKEHUE CBETJIOTO U
TEMHOTO TISTEH 110 HAKIIOHHBIM OPUCHTAITHSIM.

Al,2 - TICTT otBeTOB HeiipoHa Ha JBI)KEHUE CBETIIOIO ¥ TEMHOTO IISITEH B
opuenTanuu 45° o PIIpc. A3,4 IICTT oTBeTOB HelipoHa Ha JABM)KEHUE CBETIIOTO U
TeMHoro nareH B opueHTanuu 135° o PlIpc. B1-4 — rpaduueckoe mpeacTaBicHue

pPa3MepoB «pa3psTHOTO MOJIsH HEHpPOHA B rpajlycax Ha pa3uYHbIE OPHUEHTAIIUN
JIBUKEHHSI CTUMYJIOB

TEJIHHO HCCIIEJIOBAHBI C MPUMEHEHHEM CTHUMYJIOB, ABIDKYIIMXCS udepe3 IEHTP
ero PIIpc B HakmoHHBIX opueHTanusx (45° u 135°). Ha puc. 3 A1-4 npencras-
JICHbI IATTEPHBI OTBETOB HEMPOHA Ha CBETJIOE U TEMHOE IISITHA, ABMXKYIIHNECS B
HaKJIOHHBIX opueHTanusax 45° n 135° uepes Pllpc. Kak BunHO U3 pucyHka, npu
BCEX OpPHMEHTAIMSAX W HampaBieHusx apmwkeHus (3 b1-4) pasmepsl «pa3psaHOro
MOJIS» NPU NPUMEHEHHMH TEMHOTO CTHUMYJa yBeIMuuBaroTcs Oosbiie (22,5%
16,2° 10° 20°), mo cpaBHEHUIO C ABWKEHHEM cBetTioro ctumyna (11,2°% 11,2°
7,5% 7,5°). Takum 00Opa3oM, MOKHO OTMETHTh, YTO B OTBETHOM peakiUu HEi-
poHa HaOmomaeTcs AUBEPCUPUKAIUS MEXKAY ABYMS IPOTHUBOMOIOXKHBIMHU
KOHTpacTaMH HMCIIOJIb30BaHHBIX CTUMYINOB. Jlajee, TOT ke HeHpOH ObLI 10MOJI-
HUTEJIBHO UCCIIEIOBAH HA MPENbsBICHUE IBIKYILIUXCS CTUMYJIOB Apyrod ¢op-
MBI, CBETJIBIX M TEMHBIX Toj0c BenmuuHOU 1° x 4°. Ha puc. 4 mpeacraBieHb
[aTTepHbl OTBETOB 3TOI0 K€ HEHPOHA HAa JBWKEHUE CBETIOM W TEMHOMU
MOJIOCOK B ropu3oHTaIbHOU (puc. 4 Al,2) m BeprukanmbHOU (puc. 4 A3,4)
opuentauusax no Pllpc. Kak BuauMm, HaGmomaroTcss pasziuyusi B MaTTEpPHAX
OTBETOB HEHWPOHOB, OOYCIOBJIEHHBIE KaK KOHTPACTOM HCIOJB30BAaHHBIX 3pH-
TEJBHBIX CTUMYJIOB, TaK ¥ OpUEHTAINeN (TOPU30HTAIbHON WIIM BEPTUKAIEHON)
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Puc.4. ITatTepHBI OTBETOB TOTO )K€ HEWPOHA HA CBETIYIO U TEMHYIO MTOJIOCKH,
JBIDKYIIHECS B TOPU30HTAIBHON M BEPTUKAIBHOI OpHEHTAIUSX.
Al,2 —TICTT otBeTOB HeiipoHa Ha CBETIYIO M TEMHYIO Tosiocku (1°x4°), nBuKymmecs
no ropuzoHTanbHOM ocu Pllpc. A3,4 — TICTT oTBeToB HelipoHa Ha JIBUKEHHE CBETIION
¥ TEMHOM MOJIOCOK 10 BepTukanbHoii ocu Pllpc. b1,2 — rpaduyeckoe npencrapieHue
pasMEpPOB «pa3psAHOrO MOJA» HEMPOHA B rpagycax IpU FOPU3OHTAIBHON OpUEHTALUH
IBIXEHUs 1ojocok. 53,4 — rpaduueckoe mpeacTaBiIeHne pa3MepOB «pa3psaHOTO
HOJIs» HEMPOHA B rpagycax NpU BEPTUKAIBHOW OPHEHTALMU ABHKEHHS MOJIOCOK

ux ABwkeHus. lIpyu TrOpH30HTaNbHON OpPHUEHTALMU ABIKEHHUS pa3Mephl «pas-
PAOHOTO MOJIS» HEUPOHA ISl TEMHOW MOJIOCKU fgocturanu 22,5° Bneso u 20° B
NpaBoOM HampaBlieHuH JBwkeHus (puc. 4 B1,2), B To Bpemsi Kak [uisi CBETION
TIOJIOCKW OTH ToKazaTenu coctaBwm 11,2° m 13,7° coorBercTBeHHO (puc. 4
b1,2). 3meneHne OpHeHTAMH [BWKCHHA CTHUMYJIa HA BEPTHUKAIBHOE BBI-
3pIBaJIO elie OoJblliee YAJMHEHHE «Pa3psaHOTO IMOJs» HEeWpoHa, W €CIH Ipu
JBIDKEHHH CTHMYJIOB BHH3 «pa3psgHOE MOje» NMpH O0OMX KOHTpacTax ObUIO
MpUMEpPHO paBHBIM (22,5° 23,7°), TO NMpH ABWKEHUH CBETIION MOJOCKH BBEPX
Ha0rofaIach MakCUMaNIbHAsI BEJIMUWHA «pas3psaHoro moias» — 27,5° (puc. 4
b3,4). B xauecTBe ciemyromero mara ObUTH IPOTECTUPOBAHBI HAKIOHHBIE (45°
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Puc.5. TTatTepHBI OTBETOB TOTO k€ HEWPOHA HA HAKIIOHHBIC OPUCHTAINH JBIKECHUS
CBETJION ¥ TEMHOI ITOJIOCOK.

Al1,2 —TICTT oTBeTOB HelipoHa Ha ABIKCHHUE CBETIION ¥ TEMHOH ITOJIOCOK B
opuentanuu 45° o PlIpc. A3,4 — TICTI oTBeTOB HelipoHa HA JIBUKEHHE CBETIIBIX
TEeMHbIX MoJioc B opueHTanuu 135° mo PIlpc. B1-4 — rpaduueckoe npeacTaBicHue
Pa3MepoB «pa3psIHOTO MO HEHpOHA B rpajlycax Ha pa3udYHbIE OPHEHTALUN
JBUXKEHHS CTUMYJIOB

u 135°) opueHTaIMK BMKEHHS TeX e 3PUTEIBHBIX CTUMYJOB. Kak BHIIHO W3
puc.5 Al-4, u B JaHHOM cCilydae HaOJIIOJIAIOTCS Pa3jIMyMsl B MaTTEPHAX OTBETOB
HEHpOHa, CBA3aHHBIE KaK C KOHTPACTOM MPUMEHSEMBIX CTHMYJIOB, TaK H C
OpUEHTANUAMU WX JIBIKEHUs. Tak, MBUKEHHE CBETJION MOJOCKH MPU HAKJIOH-
HO¥ (45°) opreHTaIK BEI3BIBAJIO OOJIbIIIee YNIMHEHHE «Pa3PSIAHOTO TIOJSD) 10
11,2° (BBepx) u 12,5° (BHU3), O CPaBHEHMIO C JABM)KEHHEM TEMHOMW ITOJIOCKH,
I7e YAJIMHEHHUE «Pa3psaHOTO MOJsh cocTaBmwio 7,5° m §8,7° COOTBETCTBEHHO
(puc. 5 A,b1,2). Tlpu opueHTaMK ABHKEHHS CTHMYJIa 1Mo yriioM B 135° (puc.
5 A, B3,4) nabmromancst obpaTHbiii 3(deKT, OoJblliee YBEIUUCHUE Pa3MEPOB
«pa3psIHOTO TOJIH» MPU JBWKEHUH TeMHOHN monocku (15° u 12,5°), mo cpas-
HEHUIO C TAaKOBBIM IIPH JBMKEHUHU CBETJION mosiocku (8,7° u 8,7°).

Pesynbprarel 3KCTIEpUMEHTOB, TIPECTABICHHBIE B JaHHOW paboTe, MoKa-
3aJM, YTO B 3KCTPACTpUApHON KOPKOBOH obnactu 210 mpucyTcTByeT HEOOINb-
I1asi TPyIa 3pUTEIbHO-4YBCTBUTEIbHBIX HeipoHOB (5,8%), KoTophIe HE pearu-
PYIOT Ha CTallMOHAPHOE MEpIAolIee CBETIOE ISATHO, PACIIOJIOKEHHOE B WX
PIlpc, HO mpu 3TOM JAEMOHCTPUPYIOT YETKHE U Pa3HOOOpasHble peakUUH Ha
JBIDKYIIMECS 3pUTENIbHBIE CTUMYNBI. PaHee cylecTBOBaHME TaKUX HEHpPOHOB
ObUI0 MoKa3zaHo Spear et el. [25] B BeHTpaJbHOM JIaTepPaIbHOM KOJIEHYATOM
sape, a Tarke Debanne et al. [6] B cTpuapHO# 3puTenbHOM Kope — mone 17.
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Kpome toro, HeaBHO HaMu OBIJIO NOKA3aHO, YTO TaKHE HEMPOHBI COCTABIISIOT
npuMepHO 5% 3pUTENBHO-YYBCTBUTENBHBIX HEHPOHOB B 3KCTpacTpUapHOM
KOpKoBoOU oOactu 21a [20].

3a mocnenHue rofpl HAKOMMIOCh MHOXKECTBO SKCIEPHUMEHTAIBHBIX JaH-
HBIX, TOJIYYEHHBIX IIPU WM3YYEHHM PA3IMYHBIX 3PUTEIBHBIX CTPYKTYp, CBU-
JETENBCTBYIOIUX O TOM, uTo okpyxatomee KPII 3putensHoe mpocTpaHcTBO
OKa3bIBaeT 3HAUYUTEIHLHOEC BIUSHUE Ha MAaTTEPHBI OTBeTa Heifpona [5,10,18,
24,28]. B okcrpacTpuapHoii obmacti 2la KOpHI TOJOBHOIO MO3Ta KOIIKH
CXOXHe pe3ynpTaThl ObUTH TonmydeHsl u Hamu [14,15,21]. Takum obGpazowm,
MOATBEP)KIAETCSI MHEHHE, UYTO KapTa OpPraHM3alliM CTAllMOHAPHOM CTPYKTYpBI
KPI1 oxasbiBaeTcsi HeqocTaTouyHa AJisl OOBSACHEHHS XapaKTEPHUCTUK OTBETOB
MHOTUX HEHWPOHOB Ha MABIKYINWECS 3pUTENbHBIE pazmpaxkutenu [11], u B
(OpMHPOBaHNM OTBETOB HEWpOHA Ha ABIXKYIIMECS B IOJE 3PEHUS OOBEKTHI
3aJIeiCTBOBAHBI 00JIee CII0KHBIE HEHPOHHBIE MEXaHU3MBI.

[lonBoast UTOr MpenCTaBICHHBIM JAaHHBIM, MOXHO MPEINOI0KUTh, YTO
TaKue HEUpPOHBI, HE UMEIOLIME CTauuoHapHO cTpykTyphl PII, cneumanusu-
PYIOTCSI Ha OOHAPYXEHUU U BOCIIPUATHH ABWXKYIIHUXCS 3pUTEIBHBIX 00pa3oB, U
UX peakiuy 00yCIOBICHB MOTYTUPYIOUINM BIMSIHIEM aKTHBHOCTH MHOYKECTBa
B3aMMOCBSI3AHHBIX HEHUPOHOB, 4epe3 PII KOTOpBIX NPOXOAUT ABMKYLIMICS
ctumyi. SIcHO, 4TO MF000e M3MEHEeHHEe KaKoro-In0o mapaMerpa cTumynia (pas-
Mep, ¢Gopma, KOHTpacT, HalpaBiC€HHE, OpPUEHTauus U T.J.) U HPOBOAMUT K
HaOIOMaeMbIM KaK KadeCTBEHHBIM, TaK W KOJIHYECTBEHHBIM HW3MEHEHUSIM
narrepHa orBeTa. Bo3MOXHO, HMEHHO TakOM MeXaHU3M KOOPAUHUPOBAHHOMN
NeSITeNIbHOCTH HEWPOHHBIX ceTell M Oo0ecleunBaeT KOHKPETH3alMI0 U JeTa-
JIU3aLMI0 TOCTYNAIOIIEH 3pUTEIbHON HHPOPMAIIH.

Hocmynuna 24.08.22

Uljpnliikp' swpddwh nhnbklnnpikp juuh qup Yeglh 21p
Epunnpuunphwp nugnnid

1.4, hugduupjui, U.U. Ukhpubpjul, U.LLwqupu,
P.U. Zupmpyniijmb-Unqul

Stunnujutt hqhnnghwynid Eplup dudwiwly ghpuluynd tp wyle
Yuwunpshpp, np mbkunnujut uEpnuttph hwmninmpmnibautph ophtiwswthnipnii-
ukpp, b wwunuwupwt nbunnuljut qguonnd swpdynn qpgehsubph tkpluw-
mpjui, dujnpynid k' wipwpd qpgrhsibpny npnoqws tbjpnih phljupdub
nuowmh Junniguspny wuydwbwynpjuws: Ujuntwdbuwguhy, wju ntuniduw-
uhpnipjutt Uk tbkpluyugdws thnpdbph wpmyniupubpp gnyg i wndk), np
Epunpuwuwnphwp YEnbughtt 21p nuownnid gnynipnitt nith bbjpnutbph thnpp
hunidp, npnup skt mpdwquupnid wpwpd qpgnpsutipht, dhynkn htnkuuhy
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wpdwquipnid Eu jwpdynn wmbunnulwb qpgohsubpht: Uju ubjpnuubph
wuwunwupwbbph  ophttwywihmpmitibph  dwbpwdwut  nunidbwuhpnt-
pmitp mwppbp &L, nbnpuun b swpddwb oppkinughw niikgnn swpdyny
gpgrhsutiph Yhpundwdp, pugwhwjnkg dntnp qnpénn mbunnuljub hudnp-
dwghuyh nhytpuhbhljugdwi swn pupdp wunhfwi: Gupunpymid k, np wju
ubpnuttpp phun dwutughnugyus Bt mkuwnuwownnid pupdynn opjiljinubph
hwynbwpbpdwb b jbnpniujut douljdwub gnpénud:

Motion Detector Neurons in Extrastriate Area 21b of the Cat Cortex

D. K. Khachvankian, A. A. Meliksetian, A. L. Ghazarian,
B. A. Harutiunian-Kozak|

In visual physiology, for a long time, the prevailing opinion was that the patterns
of properties of visual neurons in response to the presence of moving stimuli in the
visual field depend on the structure of the neuron's receptive field determined by
stationary stimuli. However, the results of the experiments presented in this study
showed that there is a small group of neurons in extrastriate cortical 21b field that do
not respond to stationary stimuli, while showing an intense response to moving visual
stimuli. A detailed study of the response patterns of these neurons using moving stimuli
of different shape, contrast, and motion orientation revealed a very high degree of
diversification of incoming visual information. These neurons are thought to be highly
specialized in the detection and central processing of moving objects in the visual field.
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CunanTuyeckue NposiBJeHUsI AKTUBHOCTH B 00JILIIIOM sI/Ipe
IIBAa MO3ra NP aKTUBAIHH OKOJIOBOJIONPOBOHOIO CEPOro
BellecTBa Mo3ra Ha Mojiesiud 0os1e3HM [lapkuHCcOHA B yCJI0BHAX
NMPOTEeKIMU CHHACTPOJIOM

JI.JK. TageBocsan

Hnemumym ¢usuonozcuu um. JI.A.Opberu HAH PA
0028, Epesan, yn. Bp.Opbenu, 22

Knioueswie crnosa: Nucleus raphe magnus, Periaqueductal gray matter, porenonoBast
Mojienb O0one3nu [TapkuHCOHA, CHHACTPOIT

HecmoTpss Ha MHTEHCHBHBIE HCCIEIOBaHUS, OOJb, COINPOBOXKAAOIIAS
OONBIIMHCTBO HeWpozereHepaTuBHbIX Oonesneit (HB), ocraeTcs mano u3yden-
Ho# [6]. OHa, B 3HAYMTENBHOM CTEIICHHU, TIpecTaBlieHa B Oose3nu [lapkuHcoHa
(BIT), amuoTpodudeckoM IaTepadbHOM CKJIEPO3€ M XPOHHYECKOH HACIENCT-
BeHHOW monuHelponatuu [6]. K Tomy ke, B MPOTHBOMOIONKHOCTE MOTOPHBIM
CHUMITTOMaM, 00JIb O/IHa U3 HEMOTOPHBIX cuMNToMOB BII, Hepenko HeanekBaTHO
nedeHHas. bonee Toro, He ycraHOBJIEHA CIOXKHAs MATOQU3UOIOTHS HOIMIIET-
TUBHBIX MeXaHM3MOB npu BIl ¢ n3MeHeHusIMH B BOBJIEKaEMbIX CTPYKTYpax
Mo3ra. HeoOxonnmsl gainpHEHIINEe H3y4eHUs] MEXaHu3MOB (hopMHUpoBaHus 001
JUTS YITyUIIeHNs YIpaBIeHus efo y manuenTos ¢ BIT [15].

HouumnentuBHas wuHpopManusi He TepelaeTcs HEMOCPEACTBEHHO OT
CIIUHHOTO MO3Ta K BBICIIUM IIeHTpaM [5], Tak Kak MOIYIUPYETCs HHUCXOSIIH-
MU IIyTSMH, BOBJIECKAIOLUIMMHU pasziIMyHbIE sipa cTBosia Mosra. [lokasaHo, 4To
POCTpOMEIMATBHBIA POJOJTOBaThI Mo3r, cocrosmmii w3 Nucleus raphe
magnus (RMG) ¥ r'uraHToOKJIETOYHOTO PETHKYJISIPHOTO siipa, BOBJIEKACTCS BO
2-m nepuozae bIl u ponb 3TOoro mosns BakHa B HUCXOISIIEH PEryJsALUN aHTH-
HolenTuBHBIX mytei [8]. BIT MoxkeT mopa3uTh 00JICBO# Mpoiecc Ha MHO-
KECTBEHHBIX YPOBHSX, OT MEPUPEPUIECKUX CTPYKTYP K BBICIIUM IICHTPaM J0
WX BOCIPUATHS U OTBETHOU peakiuu [15]. HekoTopele U3 3TUX CTPYKTYp Imopa-
xatorcsi pano npu BIL, B wactHoctn RMG [13]. Cpean urparommx BakHYIO
pPOJb B HUCXOSMIEH peryiasiiud aHTHHOLMUENTUBHBIX MyTEeH, TOPMOXKEHHEM
HOIIMIICTITUBHBIX CTUMYJIOB, CJIEIyeT OTMETHTh ronyboe marao, RMG, oko-
nmoBojonpoBoaHoe cepoe BemectBo (Periaqueductal gray matter — PAG).
Bmecre ¢ Locus coeruleus (LC) RMG Bosiekaercs B addexTruBHOE U KOT-
HUTHBHO-OLIEHOYHOE H3MepeHHUe 00JH, O0JIEBYI0 NaMITh 1 aBTOHOMHBIE OTBETHI
[15]. Hapymrenne B 3T0# OONBTOPMO3SAIIEH 0OIACTH MOYKET BBI3BATh IOBBI-
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trenue omuryiieHus 6omu [16]. K tomy ke, RMG, Oyay4n BaKHBIM y4acTKOM
SHJIOTEHHOM 00JIeBO TOPMO3HON CHCTEMBI, BOCIIpUHUMAET mpoekuuu ot PAG
[9].

B Hacrosmem wuccieoBaHUM MPEANPUHATO HM3YYSHHE COOTHOIICHUS
BO30YIUTENBHBIX M JICTIPECCOPHBIX OTBETOB OJWHOYHBLIX HeiipoHoB RMG mpu
crumyisinnd PAG, CTpyKTyp, YHpaBisIFOIIUX OOJNEBBIM IMPOLECCOM, C LENbIO
OLICHKM MEXaHM3MOB WX TopaxkeHus: Ha moaenu bIl, mHaynupoBanHoW omHO-
CTOPOHHHMM BBEJCHHEM POTEHOHA, M YCIICITHOCTH HMPOTEKINUH CHHICTPOJIOM, B
CpPaBHEHHUU C HOPMOI.

MarepuaJj 4 MeTOAbI

[IpoBeneHb! 3IEKTPOPUNOIOTHUCCKHE HCCICIOBaHUS Ha 14 Kpbicax
muaur Ansouno (250 r): mMHTaKTHBIX (N=3), Ha POTEHOHOBOW Mojenu BII,
WHAYIIUPOBAaHHBIX YHHUJIATEPAIBHBIM BBEJICHUEM POTEHOHA U BBIIEPKAHHBIX JI0
onbiTa 4 Hen. (N=4) U B yCIOBHUAX NPOTEKIMU CHHACTPOJIOM (110 14 MHBEKIMI
gepe3 JaeHb B go3ax Imr/Imim) (N=7). BBemeHnne poOTEHOHA OCYIIECTBIISAIA B
ycroBusix HemOyTanoBoro Hapko3a (40 mr/kr, B/0) u3 pacuera 12 Mkt B 0,5 MK
mamekcuna (co ckopoctbio 1 mxi/mun) B «medial forebrain bundle» mo xoop-
JMHaTaM cTepeoTakcuyeckoro amiaca [14] (AP+0,2; L+1,8; DV+8 mm). Hccre-
JIOBAaHHE MPOBOJMUIIOCH B COOTBETCTBUM C NMpUHUMNAMHU ba3enbckoil neknapa-
Kl ¥ pekomenmanusmMu pykosoiactBa ARRIVE [11]. B crepeorakcuyeckom
amnmapaTe MPOU3BOIUIIN TPEMaHAIMIO Yeperna OT OperMbl 10 JISIMOIBI M BCKPHI-
BaJIM TBEPJYIO MO3rOBYIO 0005104KYy. CTEKJISIHHbIE MUKPOAJICKTPOIbI C JTHAMET-
pom kxonumka 1-2 mxwm, 3anonuennsie 2M NaCl, Broguin 8 RMG, cormacHo
cTepeoTakcHmueckuM koopaumHatam (AP-11,6; L+2,0; DV+10,3 wmm) gus
AKCTPAKIIETOYHONW PETUCTPAIIUH CIIAMKOBON aKTUBHOCTH OJIMHOYHBIX HEMPOHOB.
OcymiecTBisiiM BeIcoKouacToTHyI0 ctuMyanuio (BUC) mocpeacTsom npsimoy-
TOJIbHBIX TOJYKOB TOKa JumuTenbHOCTHIO 0,05 Mc, ammmutyaoun 0,12-0,18 mB,
cunoit Toxka 0,32 MA m gacroroif 100 I'ry B Teuenne 1cex, PAG commacHo cre-
peorakcuyeckum koopaumHatam (AP-4,92; L+2,0; DV+5,7 mm) (puc. 1). Orme-
palMy OCYIIECTBIISUIM Ha HAPKOTU3UPOBAHHBIX KMBOTHBIX (yperaH 1,2 r/kr,
B/0), 3a()MKCHPOBAHHBIX B CTEPEOTAKCHUECKOM armapare. AKTUBHOCTh IPOSIB-
nsnack B Buae Teranmdeckoi nenpeccuu (T/]) n morenmmanmu (TII), compo-
BokIaeMbix moctreranndeckor aenpeccuerd (IIT/) n morenmmanwmeii (I1TIT).
[IpoBoauiu aHaJiv3 OJUHOYHOM crnaiikoBod aktuBHOCTH 393 HeitponoB RMG.
[MocTcTMyIIbHBIC MTPOSIBIICHUS] AKTUBHOCTH OLICHMBAIM online perucrpanueit u
MPOTPaMMHBIM MAaTEMAaTHYECKUM aHAIM30M, TTO3BOJISIONIMM CEJICKIIMIO CIIAKOB
aAMIUTATYTHOW JUCKPUMHUHAIUEH, C BBIBOJOM «PACTEPOB» MEPUCTUMYIHHOTO
CHAKWHITa HEWPOHOB, MOCTPOCHUEM THCTOIPAMM CYMMBI U JUarpaMm ycpea-
HEHHOHM 4acTOThl cnaikoB. IIpou3Boauiau pajiee MHOTOYPOBHEBYIO CTAaTHUCTH-
YECKyH0 00paloTKy sl Ipe- M MOCTCTHMYJIEHOTO OTPE3KOB BpeMeHHW. Jlis
M30MpaeMbIX CPaBHUBAEMBIX TPYII CIIAHKHUHTA CTPOWIN CYMMHPOBAHHBIE U
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Puc. 1. Cxema sxcniepumMenTa mo pasapaxenuto PAG u oteenenuto u3 RMG.
CrepeoTakcuueckoe n300pakeHHe MyHKTa PerucTpalui HeWPOHHOW aKTUBHOCTH — A,
30HBI CTUMYJISILIMY — b ¥ XapakTepHOro noTeHuyana aeiucTeusi — B

ycpeanennbie nepuctumyinbHbeie (PETH Average) ructorpaMmel ¥ THCTOTpaMMBbI
vactothl (Frequency Average). AHaiu3 MOJyYeHHBIX JaHHBIX MPOM3BOMIN TI0
CIELMAIBHO pa3pabOTaHHOMY alrOpUTMY, OOECIIEUHBAIOIIEMY 1OCTOBEPHOCTD
MEPUCTUMYJIBHBIX HM3MEHEHHH MEXCIIaWKOBBIX HWHTEpBajoB. OTHOPOIHOCTH
JIBYX HE3aBHCHUMBIX BBIOOPOK KOHTposmpoBasiach t-kputepuem CrbromeHTa. C
LEJIBIO TIOBBILIEHUSI CTATUCTHYECKOW JOCTOBEPHOCTH NEPUCTUMYJIBHBIX H3MeE-
HEHUH MEXCHAMKOBBIX HMHTEPBAJIOB MCIOJIB30BAJIH TaKXKe IBYXBBHIOOPOUHBIN
kpurepuii Bunkokcona-Manna-Yurau (Wilcoxon-Mann-Whitney test), B ka-
YecTBE HEMapaMeTPUYECKOro, OLEHHBAIOUIETO OJHOPOAHOCTh HE3aBUCHMBIX
ABYyX BbIOOpOK [1]. Micnonb30Banach Takxke pa3HOBUAHOCTh YKa3aHHOTO TecTa —
Z-TeCT, ONpENeIAIOUMNA €ro aCUMITOTHYECKYI0 HOPMAaJbHOCTh. YUET KPHUTH-
YEeCKMX 3HAYEHHWH B CPAaBHEHUHU C TAKOBHIMH HOPMAaJIBHOTO pacrpeleleH s Ipu
ypoBHsix 3Hauumoctu 0,05; 0,01 u 0,001 noka3siBaet, 4YTO B OOJIBIIMHCTBE CITy-
yaeB cnaiikuara npu BUC cratuctryeckn 3HaUMMOE M3MEHEHHE JIOCTUTAO,
Kak MUHIUMYM, ypoBHs 0,05.

Pe3yabTaThl M 00Cy:KI€HUE

[Ipon3BOOMIN IKCTPAKIETOUHYIO PErHCTPALMIO CIANKOBONH aKTHBHOCTU
oanHOYHBIX HeliponoB RMG B Hopme (122 neiipona, n=3), na mogenu BII (149
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HeWpoHOB, N=4) u ¢ TmpoTeknuer cuuadCTposoM (122 meitpona, N=7). Ilocpen-
CTBOM aHallu3a Ha OCHOBE ycpemHeHHOro kommyectBa cmaiikoB (PETH), c
MepPecYeTOM B MEKHMITYJIbCHBIC MHTEpBasbl 1 YacToThl B [y (Frequency Average),
ObUI OOHAPY’)KEHBI CIEAYIOIIIE N3MEHEHNS HEHPOHAIbHOM aKTUBHOCTH.

B wmeiiponax RMG B orBer Ha BUC PAG Teranuyeckas aempeccus B
00eux MOCIeN0oBaTENFHOCTIX B HOpME ompexaensuiack nopsgka 1,66- u 2,0-
KpPaTHOTO 3aHIDKEHHS MPECTUMYJIBHON aKTHBHOCTH COOTBETCTBEHHO (pHC. 2 A,
rpynmel A, B). TII, compooxmaemas IITII u [IT/, BeIsIBIAAIaCE B Tpeaenax
1,10- u 1,14- kpaTHOro MPEBBIIICHUS MPECTUMYIbHOM akTHBHOCTH (puc. 2 b,
rpynnsl A, B). B neiiponax RMG npu BUC PAG T na monenu BII ompe-
nensutachk B npenenax 1,8- u 2,0-KkpaTHOro 3aHWKEHHS MPECTUMYJIBHON aKTHB-
HOCTH B 00€WX TOCIEI0BATEIHHOCTSX COOTBETCTBEHHO (pHc. 2 B, rpymmsr A,
b), a TII ucuncnsnace mopsaka 3,33- u 2,66-KpaTHOTO MPEBBIMICHUS Tpec-
TUMYJIBHOW aKTUBHOCTH B 00eMX mocieaoBaTelabHOCTsX (puc. 2 I, rpynmsl A,
Bb). Uro xe KkacaeTcsi AEMPEecCOPHBIX MOCTCTUMYJIBHBIX MPOSIBICHUN aKTUB-
HoctH HelipoHoB RMG, To mpy HanMYuM MOYTH OMHAKOBBIX 3HAYEHUH, B CpaB-
HEHUU C HOPMOM, KOJIMYECTBO HEHPOHOB HAa POTEHOHOBOM MOJAEIU MHOIO-
IpaTHO YMEHbIIMIOCH. O4eBUIHA SKCAUTOTOKCUYHOCTD, COIEHCTBYOMIAS T10-

cnaiim PETH Average A

cnam PETH Average B
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Puc. 2. Ycpenuennsie nepuctumyinsabie (PETH Average) rucrorpaMMsl 1
rHCTOrpaMMBbl yacToTsl (Frequency Average) aernpeccopHbIX, IENpPecCOpHO-
B030yauTenbHBIX (A, B, I, rpynmsl A, b) 1 Bo30yAUTEIBEHBIX, BO30YAUTEIEHO-
nernpeccopHbix (b, I', E, rpynmsr A, B) mocTcTUMYIBHBIX NPOSIBICHUI aKTHBHOCTH
HeriporoB RMG npu BUC PAG (100 I'm, 1 cex) B Hopme (A, b), Ha mogenu BIT (B, I') u
¢ npotekuuei cunacrposioM ([, E). s rpynn yka3aHO KOJIMYECTBO UCHIBITAHUH (HCIL.)
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BBILICHUIO IOCTCTUMYJIBHOW aKTHMBHOCTU B 00€MX IIOCIIEAOBAaTEIbHOCTAX. Ta-
KM 00pa3oM, BBISIBICHO HeHponaereHepaTuBHoe nopaxenue RMG. Hakonen, B
uetiponax RMG npu BUC PAG, B ycnoBusix Bo3aeiicTBust cunactpona, T/1 B
00€MX TOCTCTUMYJIBHBIX JETIPECCOPHBIX II0CIEN0BATEIBHOCTSIX AOCTUTaja
cootBeTcTBeHHO 1,14- 1 1,21-KpaTHOTO CHIDKEHHS IPECTUMYIHHON aKTUBHOCTH
(puc. 2 [, rpynmst A, B), a TII B 00enx BO30YAMUTEIBHBIX MOCICAOBATEIb-
HOCTsIX ompeaeisuiack B npeaenax 1,06- u 1,05-kpaTtHoro mpeBblmieHHUs mpec-
TUMYJIBHOM aKTHBHOCTH, IPU OTCYTCTBHM TAaKOBOM BO30yIUTEIbHO-IEIpEC-
copuoii (puc. 2 E, rpynmer A, B). Cieayer OTMETHTh IOCTATOYHO BBICOKYIO
YacToTy akTuBauuyd Ha monenu BIl u ee 3HaunMTeNnpHOE CHIKEHHE TOJ BO3-
JEHCTBUEM CHHICTPOJIA, YTO CBHICTEIBCTBYET 00 dKCAWTOTOKCUYHOCTH, HEU3-
0€XHO CONPOBOXKIAIOIIEH HEHpOJereHepaTHBHYIO IMATOJOTUIO, M YCIELIHOM
MNPOTUBOJCUCTBUU €l HCHOIb3yEMOM MpoTeKUHH. B CBOIO odepenp, BBICOKAs
4acTOTa aKTHUBALMU COMPOBOXKIACTCS OTHOCUTEIHLHO HEOOIBIIUMH 3HAYCHUSIMH
MOCTCTUMYJIbHOH aKTUBAIlMK, YTO CBS3aHO C YXYJAIICHUEM CHHANTHYECKON
aKTUBHOCTHU. [103TOMy OKOHYaTeNIbHOE 3aKiI0ueHNEe OyIeT CACTIaHO MO3KE.

[Ipu oueHKe OTHOCHUTENBHOM CTENEHN BBIPA)KEHHOCTH BBIIICOTMEUCHHBIX
JETIPECCOPHBIX U BO30YAMUTENBHBIX 3(G(PEKTOB, HA MPUMEpE AMarpamm, BbIBe-
JICHHBIX Ha OCHOBE PAacTEpOB Ipe- W MOCTCTUMYJBHBIX JEHNPECCOPHBIX U JIell-
pecCcoOpHO-BO30YAUTENBHBIX Pa3HOHAIIPABICHHBIX MPOSBICHUN CHAKOBOW ak-
THBHOCTU HEHpOHOB B HOpMe, Ha mojenu BII m B ycnoBHsIX HpOTEKUMH, C
yKa3aHHEM CPeJHHX HU(POBHIX 3HAYCHUH B peasbHOM BpemeHH 20 cek 10 U
nocje CTUMYJSMM, BKitodas Bpemss BUC, momydeHbl 3Ha4YeHUs, MpPeICTaB-
JICHHbIE B BUJE JAMCKOBBIX JUArpaMM Ui HArJISAHOTO MPEICTAaBICHUS CTEICHU
BBIPR)KEHHOCTH, B TOM YHCJI€ U B YaCTOTHOM OTOOpaskeHHH (B %) Ha puc. 4 (Ha
OCHOBE puC. 3), KOTOPbIC TPHUBENHU K CIICIYIOLIEMY BbIBOIY. 3HAYCHUS TCTAHMU-
YECKOM JISTTPECCUU B JISPECCOPHON U JIENPECCOPHO-BO30YIUTEIBLHON MOCIIE0-
BaTENPHOCTSIX M YPOBHM TETAHWYECKOM MOTEHUMALMH B BO30YAMTEIBHOW U
BO30YANTENBHO-IEIPECCOPHON TOCIIEA0BATENbHOCTAX HelipoHoB RMG npu
BUC PAG B Hopme pocturanu 1,51- u 1,40-kpatHoro camwxkenus, 1,30- u 1,28-
kpatHoro npebieHust (puc. 3 A-I'; 4 A-I') B cpaBHEHHH € MPECTUMYJIbHBIM
YPOBHEM aKTUBHOCTH COOTBETCTBEHHO. Kak BUIHO, yKa3aHHbIE 3HAYCHUS OTIIH-
YaJich HE3HAUYUTEIBHO, YTO CBUIETENLCTBYET O (haKTUIECKOM OaslaHce Aerpec-
COPHBIX M BO30YJUTENBHBIX IOCTCTUMYJIBHBIX MTPOSIBIICHUH aKTHBHOCTH HCCIIe-
JIyeMbIX HEHPOHOB B HOpME. 3JHAUEHHUS TETAaHUYECKOW Jerpeccur B 00eux Jer-
PECCOPHBIX IOCIEAOBATENFHOCTSIX M YPOBHM TETaHHMUECKOW NOTEHLMAIMU B
TaKOBBIX BO30yauTenbHbIX HelipoHoB RMG na BUC PAG, B cpaBHeHHH ¢ Ipe-
CTHMYJILHBIM YPOBHEM aKTHBHOCTH Ha Mojienu BIl, oTiauyamuch n0CTaTodHo
(2,00- mporuB 3,12- u 1,31- npotus 2,54-kparHoro) (puc. 4 1-3; 4, A-T'), uto
CBHIIETENLCTBYET O TMPEBAJUPOBAHUM BO30YAMUTEIBHBIX IMOCTCTUMYJIBHBIX
MIPOSIBJICHUI aKTUBHOCTH HaJl AeTIPecCOpHbIMU (Topsiaka 1,56- u 2,0-kpatHoro),
3TO SIBISIETCS PE3yNbTATOM BBIPAXXEHHOW 3KcallToTokcnuHocTH. Hakonen, B
ueriponax RMG na BUC PAG 3HaueHus TeTaHUYECKOH IEPecCuu B Iepec-
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Puc. 3. A-T' — rucrorpaMMbl CyMMBI CITAHKOB NIpe- U MMOCTCTUMYJIbHBIX TETAHUYECKUX
nenpeccopubix nposienenuit aktusHocty T [T (A, I, ), B couetanuu ¢
nocrreTannueckuMu Bo3oynutensusiMu — TJ] IITII (B, E, K), Bo30yaurensapimu — TT1
IITII (B, XK, JI), conpoBoxaaembix aenpeccopubivu (I, 3, M), Heitponos RMG,
Bb3BaHHBIX BUC PAG B HOp™me (A-I'), na mogenu BIT (/1-3) u ¢ nporekiueit
cunactposioM (U-M) B peanibHOM BpeMern 20 cex (110 U mocsie CTuMyIisiun). Pactepsl
aKTHUBHOCTH Ha A-I" — meTayibHBIN aHAIM3 IPOU3BOJILHO H30PAaHHBIX OJMHOYHBIX
HEWPOHOB M3 AaHHOI rpymmbl. JluarpaMMbl 4aCTOTHI CTIAHKOB, TPEACTABICHHBIX B
THCTOTpaMMax, ¢ yCpeTHeHHBIMH 3HaueHusIMH (M) U1 BpeMeHHbIX oTpe3koB 10 (BE —
before event), Ha Bpems Tetanuzanuu (TT — time tetanization) u rmocie CTUMYJISAINHA
(PE-post event). CripaBa OT AHarpamMM — KOJIMYECTBO UCITBITAHHUH (11)

COPHOH ¥ JIePECCOPHO-BO30YANTEIBHON MOCIEIOBATEIbHOCTIX M YPOBHH Te-
TaHMYECKON MOTEHIUAMK B BO30YANTENHHON M BO30YIUTEIBHO-IETIPECCOPHON
MOCJIEIOBAaTENILHOCTSIX, B CPABHEHUU C NMPECTHMYJIbHBIM YPOBHEM aKTHBHOCTH
Ha Mozenu BbIl B yClI0BUSIX IPOTEKIUN CUH3CTPOJIOM, UCUUCIISUIACH B IIpeAeIax
1,07- u 1,10-kpatHoro cHmxenus u 1,10- u 1,10-kpaTHOrO MpPEBBIIICHUS
npecTuMysbHON akTUBHOCTH (puc. 3 U-M; 4 A-I'). UubiMu cnoBamu, B ycio-
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BUSIX MPOTEKLHUH B JEIPECCOPHON IMOCIEIOBATEIFHOCTH UMEJIO MECTO CHIKE-
uue T (1,07- u 1,10- mpotus 2,00- u 1,31-kpatHoro Ha mozaenu BII, T.e. 1,87-
u 1,20-kpatao u mportuB 1,51- u 1,40-kpatHoro B Hopme, T.e. 1,41 u 1,27-
KpaTtHO), ymeHbIiienue TII B Bo30yIuTeNbHON U B BO30YIUTEIBHO-IENPECCOP-
moit mociemosarensHocTaX (1,10- u 1,10-kparnoro ma momenu BIT ¢ mpo-
tekuueir npotus 3,12- u 2,54-kpatHoro na moaenu bII 6e3 mportekumu, T.€
2,83- u 2,31-xkpaTHO) U ¢ peanbHbIM HmpuOMMWKeHueMm k Hopme (1,10- u 1,10-
kpatHoro npotus 1,30- u 1,28-kparhoro) (puc. 3 A-M; 4 A-T).

WntepecHas kapTuHa OblUla BBISIBICHA IIPU aHAIU3€ IIpe- M IIOCTCTH-
MyJbHOH 4yacToThl akTuBHOCTH HelipoHoB RMG na BUC PAG B ykazaHHBIX
9KCIEPUMEHTAIBHBIX yCIOBUsX. lIpecTuMysbHas 4acToTa aKTHMBHOCTH, IMPE.-
LIeCTBYIOLIast AenpeccopHbIM 3¢ dextam B HopMme U Ha Moaenu BII nocrturana
kpatHbIX 3HadeHu 11,63; 9,03 u 28,54; 5,26 cOOTBETCTBEHHO, a IPEIIIeCT-
ByeMasi BO30YIUTEIbHBIMH IOCIIEIOBATEIILHOCTSIME B HOPME U MAaTOJOTHH
22,85; 16,83 u 70,34; 89,08 coorBercTBenHo (puc. 3 A-3; 4 M-3). Ilpectu-
MyJIbHAsl 9aCTOTa aKTHBHOCTH B HelipoHax RMG, conmpoBosxgaemast nempeccop-
HBIMH M BO30YIOUTENBbHBIMU IOCIENOBATEIBHOCTAMHU B YCIOBHUSX MPOTEKLHUH,
ucuncisuiuchk B npexnenax 80,10; 78,43; 72,41 u 86,12 COOTBETCTBEHHO, IO
cpasuenuto ¢ 11,63; 9,03; 22,85; 16,83 B Hopme u 28,54; 5,26; 70,34, 89,08 B
natoyoruu 0e3 mpotekiuu (puc. 3 A-M; 4 1-3). MapiMu ciioBaMH, B TATOJIOTHH
C MPOTEKIHeH HpecTHMyJbHAs 4acTOTa aKTUBHOCTH, MpEIIIeCTByeMas Aell-
PECCOPHBIMU MTOCTCTUMYJIBHBIME 3 dekTamu, mnosbicunack (2,80- u 15,01-
KpaTHO COOTBETCTBEHHO), OTAAJIWBIIUCHL OT HOPMBI B JCIPECCOPHOU IOCIIE-
nosarenbHocTH 80,10 mpotus 11,63 u 78,43 mpotus 9,03) (puc. 3; 4, 1, E).
[IpecTumynpHast 4acTOTa, MpeaIecTByeMas Bo30yauTenbHbIMHE 3 dexTamu, B
YCIIOBUSIX MPOTEKINH, PaKTUYECKH HE MpeTepriesia M3MEHEHW B CpaBHEHHUH C
naTosorueit 6e3 mporekiuu B oboux ciydasx (72,41 u 86,12 nporus 70,34 u
89,08, Tarke oTmaNUBIIKCH OT HOpMbI (72,41 u 86,12 mpotus 22,85 u 16,83)
(puc. 3; 4, K, 3).

Yro xe KkacaeTrcsi INOCTCTUMYJIbHOM 4YacTOTbl AKTUBHOCTH HEHPOHOB
RMG, o B HOpMe, Oy Iyud CONPOBOXKIAEMOM JIEITPECCOPHBIMU U BO30YIUTEIIb-
HBIMH TIOCTCTHUMYJBHbIMEH 3(ddexTamu, oHa gocturama 7,70; 6,45; 29,40 u
21,52, a ma momenu BIT — 15,00; 4,00; 219,48 u 226,10 (puc. 3; 4, U-M).
WHbIMU ClIOBaMM, IIOCTCTUMYJIBHAsI 4YacTOTa AKTUBHOCTH Ha Monenu bIl,
COIPOBOXKIaeMasl JIEPECCOPHBIMH pEaKIUsIMU, MpeBbickiIa HopMy 2,05-kpaTHO
u cHu3minack 1,61-kpaTHO, M HaMHOTO TpeBbICKIACh Topsiaka 7,46- u 10,50-
KpaTHO, CONpoBOXKAaeMasi Bo30yauTenbHbIMH 3(dekramu. Takum obOpaszom,
WMENI0 MECTO MOIIHOE IOBBIIIEHHE YacTOThI MMOCTCTHMYJIHHOH aKTHBHOCTH,
CBHUJICTEIILCTBYIOIEE OMSATH-TAKH, KaK U B cllydae NMPECTUMYJIbHOM 4acTOTHI, O
IPOMAaJHON 3KCaWTOTOKCHYHOCTH. HakoHen, B YCIOBUSX NPOTEKLUHH IPOH-
30110 PE3KOEe OTHAICHHE AETPECCOPHOM IMOCTCTUMYJIBHOH AaKTHBHOCTH OT
HopMmbl (74,70 mpotus 7,70 u 72,57 npotuB 6,45) U pe3koe CHWKEHHE MOCT-
CTUMYJBHON dacToThl Ha Monenu bll, compoBoxmaemoil BO30yIHUTENbHBIMU
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spdpexramu (80,17 mpotus 219,48 u 94,00 mpotus 226,10, 1.e. 2,74- n 2,40-
KpaTHO), ¢ TEHJACHINEH MPUOIMKEHUS K HOpME, YTO YK€ CBHICTEIBCTBYET 00
YCIIEUTHOM MPOTEKTOPHOM 3 dekTe cunacTpona (puc. 3; 4, U-M).
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Puc. 4. A-M — poIIeHTHOE COOTHOILICHHE CTETIEHH BBIPAKEHHOCTH (10 yCPETHEHHOU
yactote) (A-I') nenpeccopusix (Tl ITTH), nenpeccopHo-Bo30yautenbubix (T ITTII),
B030yaurensHbIX (TTI ITTII) n Bo3oyautensHo-aenpeccopubix (TIT IIT/T)
MOCTCTUMYJIBHBIX 3((PeKToB B 0iHOYHBIX Heliponax RMG npu BUC PAG, a Takke
4acTOTHI IpecTUMyIbHOM (/1-3) 1 moctuctTuMynbHOM (M1-M) akTHBHOCTH,
MIPEALIECTBYEMBIX U COIIPOBOKAAEMbIX YKa3aHHBIMH MPOSIBICHUSIMU TIOCTCTUMYJIbHON
aKTHBAIMH, B HOPME, Ha POTEHOHOBOM Mozenu Bl 1 B ycIOBUSIX TPOTEKIINH
cuadCcTposioM. OOG03HAYEHNS: CTETI. BBIPaXK. — CTETIEHb BEIPaXKEHHOCTH, TPECT. —
MIPECTUMYIIbHAsI, TIOCTCT. — HOCTCTUMYJIbHAS

Tem He MeHee, OTCYTCTBHE NPHUBBIYHON KapTHHBI MPOTEKIMH CHHICT-
pOJIOM Ha BCEX YPOBHSAX BBIIIEOTMEYEHHOTO aHAIM3a, MPEACTABUIIO MHTEpEC,
IpPU CPaBHEHUHM C AHAJOTMYHBIMH 3KCIIEPUMEHTaMH B YCJIOBUSAX OOpaTHOMN
HPOEKIUH, TIpH OTBeAeHHU u3 HeipoHoB PAG u ctumymsuun RMG [3]. Cre-
AyeT JIUIIb I0JlaraTh, B KaueCTBE IPEABAPUTEIIBHOTO OOBSICHEHHS, OTHOCH-
TEJIBHO OOJIBIIYI0 YCIEIIHOCTh MPOTEKIUH H3-32 MEHbBIIEH BBIPAKEHHOCTH
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HellpoaereHepanuy B IOCHEIHEH MPOEKIUHU. DTO, B CBOIO OuYe€penb, CBUAE-
TENbCTBYET 00 M30MpaTeNbHON MPOTEKIUHU B PELUIPOKHON mpoekiun. OqHaKo
yKa3aHHBIHA (aKT Hy>KAaeTcs B AaJbHEHIIEM HCCIICAOBaHHH.

B 3akiroueHne, SKCaWTOTOKCUYHOCTh CONEWUCTBYET HEMpoAereHepanuu
mpu MHOTHX ocTpbix Oone3nax LUHC, Bkmrouaromux HIIEMHUIO, TPaBMYy, BIIH-
nercuto U xponndeckue Hb: MHOXkecTBeHHBIH ckilepo3, BA, amuoTpoduueckuit
naTepajbHbIi ckiepo3, Gudbpomuanruu, 6one3nu [lapkuncona u 'aHTHHTTOHA
[4]. Dkcaiitorokcuunocth npu HB siBisieTcsi pe3yabTaToOM CBEpPXaKTHBALIUH
rnyramatHeix NMDA u AMPA (2-amino-3-(3-hydroxy-5-methylisoxazol-4-yl)
proprionate) perenTopoB, COJCHCTBYIONICH CEPbE3HOMY MOBPEKICHHUIO HEH-
poHOB [12]. Upe3mepHasi akTHBAIMsl TITyTaMaTHBIX PELEHTOPOB IOCPESICTBOM
BO30YXKAAOIIAX aMUHOKHCIIOT BeJeT K HapyIIeHHIO KalubIlieBor Oydepuzanuu
[10], reneparuu CBOOOMHBIX paJMKAIOB, aKTHBAIIMH MHUTOXOHAPHAIHHON Iie-
PEXOIHON TPOHUIIAEMOCTH M KieTouHoW rubenu. [loHnmanue mytel, BOBIeE-
Ka€MbIX B E)Kcal\/'ITOTOKCI/I‘IHOCTL, SABIIACTCA KPUTHYCCKHUM JJIA 6YILYH16FO KJIn-
Huyeckoro Jsieuenus muorux HB [7]. C nempio uX mHpemoTBpalleHus HEOO-
XOJUMO BOCCTAHOBJICHHE U YTIIyOJeHHE NenpecCOPHBIX d(PPEeKTOB MPOTEKTOP-
HOTO HAa3HAYCHUSI U CHIDKCHUE YPE3MEPHBIX BO3OYAUTEIbHBIX [2].

Hocmynuna 08.07.22

NMuplhtuntth hhjuinmpjut dnpbjnd uhttbunpnih

wugnuwuhy wqnkgnipjudp glunintinh juph Uké Ynphqnud
wljnhympjut uhtwmwyuhuwht gpubinpnidakp

wyhkphwlybnnijunwg gnpo iyniph wjnhjugdu dudwbul
L.d. Punlunujui

14 wphtun wnubtnbbph Jpu (htnwljun, n=3) Mwplhttunth hhjwunni-
pjutt (PD) nninkuntiuyghtt dnpljnid, nptt wnwewgt] k nninkunuth dhwynndwuh
Yhpundwdp b dhtsh thnpdp wwhydby £ 4 pwpwp (n =4), hsytu twlb sinestrol-h
wuonwuwinipjul wujdwibbpnid (14 ubpupynd wdb op 1 dg/1 Uy sw-
thwpwdhutpny), (n=7) ppwlwbwgyt] kb Ejupudhqhninghwljwt nrunid-
twuphpnipmnitutp RMG ulpnuubpnid PAG-h HFS-h dwdwbwy: PD dnpbjnud b
uhibunipnih wqpbgnipyudp RMG  ubjpnuubpnid pbwypbunpughtt b qpgnhs
wqpbtgnipnitubpp tnpdwh hwdbdwn dké mwppbpnipnit skt gnigupbpby:
RMG ubkjpnuubph hdwyniyuughtt hwdwhwwinipniup PD dnpbinud qquijhn-
phtt wbjugl] b inpdwy hwdwpwljuimput hudbdwn: PD dngljmd up-
ukunpnih oquugnpénithg htiin RMG ubjpnuutph hdwniyuughtt hwdwpw-
Jwinpibp phypbunpughtt EpEjntkpmd wbjuglk; £ PD Unpkh hwgw-
hmujuinipyut hwdbdwn: 9pgnhy wqnpbgnipniuibpnd RMG  ubjpnuubph
hdynyuwjhtt hwdwpwlwinipniup PD dnpbind uhtkuwnpnih ogquwgnp-
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snudhg htwnn qquphnpkt wjuqb] £ PD Unghjh hwdwwlwinipjui hudb-
dwwn: Ujuyhuny, nnnkuntuny pnibuynpybinig htwnn gnigunpynid E Epuwy-
pnpnpuhlnipjut wqnkgnipjniip: Uhtkuwnpnih oqginugnpénithg htwunn Epuuy-
pnpnpuhlnipjut htwnbwbpubpp nhypbuhy wqpbgnmpudp skt Jepugyl.
Jtpwgyt) L qpgnhs wqpbkgnipniuubpnid:

Synaptic Poststimulus Manifestations of Activity in Antinococeptive
Raphe Magnus Nucleus of the Brain under Activation of
Periaqueductal Gray Matter on the Model of Parkinson’s Disease
in Condition of Protection by Synoestrole

L. J. Tadevosyan

Electrophysiological studies were carried out in RMG neurons with high
frequency stimulation of PAG in 14 Albino rats - intact (n=3), on a rotenone model of
Parkinson's disease (PD) induced by unilateral administration of rotenone and sustained
before the experiment for 4 weeks (n=4) and under the protection of Synestrol (14
injections every other day at doses of 1 mg/iml) (n=7). In RMG neurons on the PD
model and under the conditions of exposure to synestrol, depressor and excitatory
effects did not show much difference compared to the norm. The pulse frequency of
RMG neurons in the PD model has greatly increased compared to the normal frequency.
The pulse frequency of RMG neurons in the depressive effects on the PD model after
the use of synestrol increased compared to the frequency on the PD model. The pulse
frequency of RMG neurons in excitatory effects on the PD model after the use of
synestrol decreased significantly compared to the frequency on the PD model. Thus,
after intoxication with rotenone, the effect of excitotoxicity is shown. After the use of
synestrol, the effects of excitotoxicity were not eliminated in depressor effects and were
eliminated in excitatory effects.
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Krrouesvie cnosa. opranndeckie KOMILIEKCHI MEIU, BpeMs CBEPTHIBAEMOCTH KpPOBH,
KOJINYECTBO JPHUTPOIUTOB, JICHKONUTOB, TPOMOOIIUTOB, YpO-
BEHb reMOTTIO0OMHA, TEMaTOKPHUTa

Lenpro wuccnenoBaHus TOKCUYHBIX BELIECTB SBISIETCS YCTaHOBJICHHE
XapakTepa U BBIPaXKEHHOCTH WX MOBPEKIAIOIIETO JeHCTBUA HAa OPTaHU3M JKC-
MEPUMEHTAIBHBIX KUBOTHBIX M OLICHKa 0€30I1aCHOCTH.

OOenpuHATHIM SBJISIETCS Pa3lielieHHe TOKCHKOJIOTHYECKUX HCCIIE0Ba-
HUI Ha M3ydeHHe OOIIETOKCHYECKOTO ACHCTBHS M HCCIe[OBaHME crienudu-
YeCKUX BUIOB TOKCHYHOCTH (QJUIEPT€HHOCTh, IMMYHOTOKCHYHOCTD, PEMPOIyK-
THBHAsl TOKCHYHOCTh, MyTareHHOCTh, KAHIIEPOTreHHOCTh) [1].

3amaun Npu U3y4eHUH OOILETOKCHUECKOrO ACHCTBHA:

e ompezeNeHNe IEPEeHOCHUMBIX U TOKCHYECKHX /103 BEIIECTRA,

® BBIIBJICHHE HaubOoliee YYBCTBHTEJIBHBIX K U3y4aeMOMY BEIIECTBY Opra-
HOB U CHCTEM OPraHHM3Ma, a TaKKe MCCIeIO0BaHWE OOpaTHMMOCTH BBI3bI-
Ba€MbIX NIOBPEXKJICHUH,

® U3yYCHHE 3aBHCUMOCTH TOKCHYECKHX 3((EKTOB OT JO3bI U JUIATEIb-

HOCTH TIPUMEHEHUS BEIIEeCTBA.

W3BecTHO, YTO KPOBETBOPHAS CHUCTEMa, KaK aKTUBHO MPOJIM(EpUpyromas
TKaHb, YPE3BBIYAHO YyBCTBUTEIbHA K JCHCTBHIO PA3IHYHBIX (PAKTOPOB, B TOM
qrciae TOKCHYHBIX cocraBisitomux [3,5]. Tloaromy mpobiiema BIMSHUS MATO-
TeHHBIX (JAKTOPOB Ha CHCTEMY KPOBH TaKXe MOXET pPacCMaTPHUBATHCS Kak
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XapakTepusyromass TOKCHYHOCTb. IToka3zaTenu KpOBH MOT'YT OBITH HCITOJIB30-
BaHbl KaK IIOKas3aTCIu AJId BBIABIICHUA TOKCHYECKOI'O 3(1)(1)6KT3. Becbma Cy-
HIGCTBGHHOﬁ SABJIACTCA pEerucTpanursa CPpOKOB pa3BUTUA MHTOKCHUKAIUU U rubenu
JKHNBOTHBIX.

enms paboTel — ompeneneHrne U CpaBHCHHE TOKCHYHOCTH METaJITIOKOMIT-
JICKCOB Bis[bis(3,5-dimethylpyrazol-1-yl)acetato]copper(ll) (complex1),
Cu[HC(COO0) (pz"*),], u Cu(l1),(3,5-DIPS)4(H,0); (complex 2) myrem ompe-
JCICHHUS BBDDKMBACMOCTH, CpC,Z[HGfI IPOAOJDKUTEIIBHOCTH KU3HHU M HECKOTOPBIX
MoKazareyiell KpoBH.

Marepuaja u MeTO/IbI

Cepuro SKCIIEPUMEHTOB iN VIVO MPOBOAMIN Ha IMOJOBO3PEJIBIX KpbICAX.
Tak xak B 3aBUCMMOCTH OT BO3pacTa MOXET U3MEHUTHCS (DapMaKOKHMHETHKA U,
B CBSI3H C 3THM, TOKCHYHOCTH BEIIECTBA, MBI UCIIOIH30BAIH YKUBOTHBIX OJTHOTO
Bo3pacta. Pa3opoc no ucxomHoit macce He mnpeBbiman + 10 %. YuuteiBaeTcs
Tak)Ke, YTO YyBCTBUTEIHHOCTh JKUBOTHBIX K BEIIECTBY MOXKET MU3MEHATHCS IO
BIUSHUEM psAJIa BHEITHUX (DAKTOPOB (TeMIepaTypa, BIaXKHOCTh, OCBEIICHHOCTb
u 1p.). Hapsimy ¢ mogonbITHBIME >KUBOTHBIMH, TOJYYaIOIMIUMU HUCCIETYEMbIC
BEILIECTBA, B QHAJIOTHYHBIX YCJIOBHSIX JIOJDKHBI COAEPKATHCS M KOHTPOJHHBIC
JKUBOTHEIE.

Onpenenenne TOKCUYHOCTH COEAMHEHUH TPOBOIWIOCH C IETBI0 KOJIH-
YECTBCHHOM OIIEHKH 3aBHCUMOCTH «103a-3(dexT». JKuBoTHbIC OBLIM pasjere-
HbI Ha 3 rpynnsl (10 8 )KUBOTHBIX B K&XKIOHM Ipyrne): | rpymnma — ¢ MHbeKIueH
complex 1, Il — ¢ uabeknueit complex 2, Il — koHTposbHas (MHTAKTHBIC KHU-
BOTHBIC).

s onpeaenenus TokcuuHocTr Cu-coepKanmx KOMIUTEKCOB, complex
1 [6,7] wu complex 2, mocTaBieHBI 3KCIEPUMEHTHI Ha OEJBIX, OECHOPOIHBIX,
[OJIOBO3pENBIX Kpbicax Maccoil 185r. KpeicaM HOAKOXKHO HHBELUPOBAJICS
pactBop (C DMSO) nanHbpIX coequHeHH 00HeMOM 2MJT.

TOKCHMYHOCTh METAJUIOKOMILICKCOB OOBIYHO XapaKTEPU3yeTCss Ha OCHOBE
BbluMclieHusl nokazarend JIJ[so7, T.e. TOM HO3bl COEJUHEHHMs, MPU KOTOPOU
HaOmonaercs rudens 50% XUBOTHBIX B TE€UEHHE 7 IHEHW ITOCIIE ITOIKOXXHOTO
BBEJICHUS BEIIECTBA B OpraHu3M. JlJIT 3TOr0 METaNIOKOMILIEKCHI BBOJSTCS
JKUBOTHBIM B TIOCTENICHHO BO3PACTAIOIIUX J103aX — OT MAaKCUMaJIbHO Hed(dek-
TuBHOM 110 JIJ{1007, T.€. 10 TOM MUHUMAJILHOM J103bI, a0COJIIOTHO CMEPTEIBHOMN
mist 100% >KuBOTHBEIX B TeueHune 7 aHell. C UCIOJIB30BAaHHEM METOHA HMHTE-
rpupoBanus no ['.bepency [2] B omblTax Ha KpbICax BBIYHCISETCS CpEIHE-
neranbHas go3a — JIsor7.

B onpenenennsie cpoku (3,7,21-e CyTkH) IpOU3BOIUICS 3a00p KpOBU M3
XBOCTOBOM BEHBI JJIs1 TeMaTOJIOTHYECKOr0 aHAIN3A.

I'emaronornyeckue mapamMeTpbl OSKCIEPHUMEHTAIBHBIX KHBOTHBIX, a
MMEHHO: KOJIMYECTBO SPUTPOIIUTOB, JCHKOITUTOB, TPOMOOIIUTOB, T€MaTOKPUTA
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U COJepKaHUEe TEMOTIIOOMHA, a TaKKe BPEeMs CBEPTHIBAEMOCTH KPOBHU OIIpe-
TSN C UCTIONB30BaHUEM CTAHAaPTHOTO JJAOOPaTOPHOTO 000pyaoBanus [4].

AHanM3 JaHHBIX MPOBOAWICS C TOMOIIBIO psfa CICHUATU3UPOBAHHBIX
craTucTuaeckux maketoB: StatSoft7, SPSS-10.0 u StatGraphicsPlus. Mcmois-
30BaJIH PETPECCUOHHBIN U KOPPEISIIMOHHBIA METO bl aHAIN3A.

Pe3ysabTarsl U 00CyKIeHUE

CpaBHUTENBHBIA aHATU3 BBDKUBAEMOCTH M CPEIHEH MPOJOIKUTENb-
HOCTH JKM3HH II0Ka3aJ, YTO HAUMEHBIIEH TOKCHYHOCTBIO M3 2 HCCIEILyEeMBIX
coenuHenuii obmamaer complex 1. Cremyer OTMETHTh, YTO MPU MOAKOKHOM
BBeZieHHH Kpbicam complex 1 B muamaszone 103 ot 480 Mr/kr 10 965 MI/KT He
HaO0JII0JIAIOCh HApYIICHUH TOBEICHUYCCKUX peakiuid W THOeiIu >KMBOTHBIX. B
cirydae BBeJeHHs OoJiee BBICOKOM 1036l (1450Mr/KT) cpasy ke rmociie MHbEKIHN
Y HEKOTOPBIX KUBOTHBIX HAOIIONAINCH BSUIOCTh, 3aTOPMOKEHHOCTD BIKECHHM,
CHIDKCHHBIH amleTuT, KOTOpble mpouun uepe3 2-3 nus. HaGmonmanack rubenb
Tosbko 1 xuBoTHOTO (12,5%) Ha 4-e CyTKM MOHHUTOPHUHTA, & Y OCTAIbHBIX JKU-
BOTHBIX 3TU SIBICHUS IPOLUIH M 10 KOHIA SKCIIEPUMEHTA TIOBEICHYECKUE PeaK-
UM HE OTIMYAIUCh OT MHTAKTHBIX )KMBOTHBIX. FIcXomas W3 TOro, 4Tro mpensl-
JyUiie SKCIEPUMEHThl Ha TOKCHYHOCTh C HU3KOTOKCHMYHBIMH MEIbCOJEpiKa-
IUMH XUMHUYCCKHMHU COCIUHEHMSIMH 110301 1450Mr/Kr TOKa3anu pe3yiabTaT
J]1s0/7, @ Ta ke qo3a komiuiekca complex 1 BemBama tomeko 12,5% rubens
KuBOTHBIX (JI[1257), MOKHO 3aKIIFOUMTB, YTO HCCICAYEMOE BELIECTBO [0-
BOJILHO HHU3KOTOKCHYHO, TaK Kak TpeOyeTcs J03a MpuMepHO B 4 pa3a MpeBbl-
maromasi MpUMEHEHHY0 HaMu st nonydeHust J1/[sq7. Takum oOpazom, npu
no3e 1450Mr/Kr MBI TTONYyYWIIH BBDKHUBAEMOCTh B 87,5%, a CpemHIO0 MMpoJIoi-
JKUTEIBHOCTD XKU3HU 26,8 CYTOK.

CormacHo pesynsrataM TectupoBanuii, meramtokomiuieke Cu(Il)y(3,5-
DIPS)4(H,0); oxa3ancs ManoTOKCHYHBIM coeauHeHueM. ClielyeT OTMETHTb,
YTO MPH TOJKOKHOM BBEZICHHHU B auarnasoHe 103 oT 100 mr/kr qo 800 Mr/kr He
HaOIIOaNNCh HApYLICHUS] MOBEIEHUYECKUX PEAaKUU W THOenb >KUBOTHBIX B
teuenue 24 yacos. [Ipu moze 800 MI/Kr y KMBOTHBIX OBUIM OTMEUYEHBI Ipe-
XOJISIINE BHEIIHUWE MPU3HAKU JICTIPECCHBHOIO JeCTBUs COMpPleX 2 Ha JoKo-
MOTOPHYIO aKTMBHOCTH (TMIIOJUHAMUS), KOTOpBIE yepe3 24 yaca yxe He oOHa-
PYXHUBAJIHCh.

Yro kacaercsi complex 2 npu nose 1450 Mr/kr, BEDKHMBaeMOCTh COCTa-
Buna 75%, a cpenHss NpoaOIKUTEIHHOCTD XXU3HH 22,9 CyTOK. DTO CBHJIETEINb-
CTBYET O TOM, YTO XOTS 00a BellecTBa 00J1a1al0T O4eHb HU3KOH TOKCHYHOCTBIO,
TEM He MEHee, 110 CPaBHEHUIO C MoKazaTeasiMu complex 1, TokcnyHocTh COMP-
lex 2 ObLTa BbIINIC U XapaKTepU30BaJach 00Jiee HU3KUMH BEJIMYMHAMHU TEX 1103,
MIPH KOTOPBIX B T€UEHHUE 7 THEH Mociie OJHOKPATHOTO MOAKOKHOTO BBEACHHS B
opranu3m noruoHeT 12,5% XKHUBOTHBIX (4TO XapakTepHO 1yt complex 1).
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Bbutn moirydeHbl ypaBHeHHUs JorapupMHUUecKod perpeccur: y;=97,16-
7,781g(x) u y,=86,29-9,291g(X) (rae Y; — BEDKMBAEMOCTh TPYIIIBI ¢ BBEICHHBIM
complex 1, y, — ¢ BBeneHHbIM COMplex 2, a X — KOJUYECTBO IHEW IKCIepH-
MEHTAa), IO3BOJISIOIINE HE TOJIBKO ONKCHIBATh AUHAMUKY BBKMBAEMOCTH, HO U
C IOMOIIBIO 3KCTPAIOSLMU IIPOTHO3UPOBATh M3MEHEHHE INPOLEHTA BbDKH-
BaE€MOCTH B OTAAJICHHBIX CPOKAX HKCIIEPUMEHTA.

Beut npoBenen aHanu3 mokasaTeneidl KpoBH Ha 3-U U 7-€ CYTKH TOCIHe
noAKOKHOTO BBeseHus: copmlex 1 B mo3ze 1450mr/kr. Pe3ynbTaThl reMaToNIOr -
YEeCKOro aHaJIM3a ImpuBeneHsl B Tabmuie. Ha 3-u cyTku nccnenoBaHuii HaOIO-
JaNioch TIOBBILICHWE YPOBHEH BCEX HCCIIEAYyEeMBIX MOKasaTenei kpoBu. [lanee
CJICIOBAJIO TOHIKEHUE U, KaK BUIHO M3 TaOJIMIbI, HA 7-€ CYTKH IPOHU30IIIa
HOpMaJIM3alys BceX MOoKa3aTeNeil KpOBH KpoMe KOJIMYeCcTBa TPOMOOLUTOB. Tem
HE MEHee TeHJICHIMS K HOPMaJIM3ali OTMEYAETCS U Y 3TOT0 IIOKa3aTes.

Wnas kapTuHa ObLIa OTMEYEHA B rpyIne ¢ uabekuuen complex 2. Cor-
JIACHO TIPHMBEIACHHBIM B TAOJMIIE TAHHBIM, TPH MMOJKOKHOM BBEACHHH COmplex
2 HaOII0JAIIOCHh JOCTOBEPHOE MMOHIKEHHE YPOBHS T€MOTIIO0NHA, KOTOPBIi OBLT
BOCCTaHOBJIEH K 7-M CyTKam, noctoBepHoe cHikeHue BCK, coxpanstomeecs
JI0 KOHIIa uccienoBanuit. K 7-M cyTkam OoTMEUYEHO TakKe JOCTOBEPHOE YMEHb-
LICHUE YPOBHEH TPOMOOIIUTOB U 3PUTPOIIUTOB.

Tabnuya
Pesynomamuol cemamonozuueckoco ananuza
HokasaTen BCK Jleiikouutel | TpoMOoIUTHI DPHUTPOLUTHI T'emorno- | 'ematokpur
orasarer (sec) (N/uL) (N/uL) (N/uL) oun (g/L) (%)
norm 311,0 11500,0 522000,0 5823000,0 138,1 37,2
+19,00 +420,0 + 10560,0 +278800,0 +5,82 +1,75
S | (complex 320,0 14885,71 654285,71 6175714,29 144,44 46,28
£ 1)'0 £1622 | £1248,13 (*) | £30945,97 (*) | +361497,26 +3,79 £2,9 (%)
o
i (complex 200,8 10233,3 577500,0 4941666,7 102,3 35,6
2) +9,95 (*) +1178,04 +33609,27 +444562,83 +7,46 (*) +3,25
(complex 283,0 13171,43 634285,71 5235714,29 141,09 41,60
E 1) +12,44 +1790,15 +33263,53 (*) +270861,56 +8,06 +3,02
>
; | 249,0 10600,0 425833,3 4575000,0 139,5 45,4
~ (Corg)p X 11236 (%) | £713,68 | £20913,18 (¥) | £405421,37 (*) | 43,84 +4,18
(*) mpm p<0,05 (mpu cpaBHEHHH C KOHTPOJLHBIMH 3HAYEHHSMH, T.€. C TPYNNONH HHTaKTHBIX
JKUBOTHBIX )

Takum 00pa3om, MeTaIoKoMILIeKehl complex 1 u complex 2 oka3asnuch
HU3KOTOKCUYHBIMU COCAMHEHUAMHU. TOJBKO B Cilyyae BBEACHHUSI CBEPXBBICOKHX
no3 (6onee 2000 Mr/kr) cpasy ke MOCiie WHBbEKIIMHA HaOIIOMaUCh BSJIOCTh H
3aTOPMOKEHHOCTh JIBWKEHHUI JXHUBOTHBIX C HACTYyIUIGHHWEM Trubenu depes3 He-
CKOITBKO 4acoB.
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MeHbleli TOKCHMYHOCTBIO oOmamaer complex 1, Tak Kak mpu Ho3e
1450mr/kr BEDKMBaEeMOCTh coctaBuia 87,5% (B otiuune ot complex 2 — 75%),
CpenHsisi MPOJOJDKUTEBHOCTD JK13HU 26,8 cyTok (complex 2 — 22,9).

beun mpoBeneH Takke MYNIBTHPETPECCHOHHBIN aHamW3 3 IMOKazaTeNei:
YPOBEHb 3PHUTPOLIMTOB, FTEMOTTIOONHA U TeMaTOKpHTa MpH BBeneHu:n complex 1
(a) u complex 2 (6). Pe3ynpTaThl MyJIbTUPErPECCHOHHOTO aHAIHM3a MPHUBEICHBI
Ha pHCYHKe. B MOJy4eHHBIX ypaBHEHHSX Z — yPOBEHb I'€MaTOKpHTa, X — YpO-
BEHb dPUTPOLIUTOB, Y — YPOBEHb I'€MOTIIO0HHA.

£ =-B42677-0,0785E-7H40,7014%y =-55702-6 9199E-7%+0 4361y

Y e & bR

an

Lwowoe

a)

6)

Pucynok. Pe3ysbTarsl MyJIbTHPETPECCHOHHOTO aHanu3a npu BeeaeHun complex 1 (a) u
complex 2 (6)

HecmoTpss Ha pa3HOHANPaBICHHOCTh W3MEHEHHH IOKa3aTeleil KPOBH,
KOTOPYIO MOYKHO PACIIeHHTh KaK MPOSBICHUE Pa3BUTUsI HHTOKCUKAIMU, HAOJIFO-
Jaach TEHACHIMS K HOPMaJIN3alii y 00EUX IPYII ¢ BBEJICHUEM KOMILIEKCOB.
Pasnuune HaOIIOIaeTCsl B CKOPOCTH BOCCTAHOBIICHUs. BoccTaHOBIeHHE MOKa-
3aTerneit KpoBU MpH MpUMeHeHun complex1 nmpoucxoauT BTpoe ObicTpee, 4eM B
rpyImre ¢ npumeHeHuem complex 2.

PeSyanaTBI TreMaToOJIOTMYCCKUX I/ICCJIeJJ;OBaHI/Iﬁ TAKXXE NOATBEPANIIN HAU-
MCHBIIYIO TOKCUYHOCTb COCAUHCHUSA CompleX]..

HUccreoosanue gvinonneno npu ¢unarncogou nodoepocke Komumema no
nayke MOHKC PA 6 pamkax nayunoeo npoexma Ne 21T-1F126.

Tlocmynuna 24.06.22
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Bis[bis(3,5-dimethylpyrazol-1-yl)acetato] copper(II) CulHC(COO)
(pzMe2)2]2 . Cu(II)2 (3,5-DIPS)4 (H20)3 Cu - wwupnihwlny
hundwjhpubph potbwpwinipjutt hudbkdwuwnwulwu
JLpnidnipjniu

U.Q. Ywpuybwnjub, Y. Uwbtwnhuh, U. M Gh, 9.U. @phgnput,
U.U. Yujupyul, d.2. MEwnpnuyub

Uju wpjuwtnwiiph tyunwljn £ npnotp b hwdbdwnk) Bis[bis(3,5-dimet-
hylpyrazol-1-yl)acetato]copper(Il) complex Cu[HC(COO)(pzM2)2]2 (complex 1) U
Cu(Il)2 (3,5-DIPS)4(H20)3 (complex 2) pnithwpwbwljut hwwnlnipmiutbpp
qguwhwwnbing wypknttwlnipmniup, Jjuiph wbnpnipmiup b wpjubt npny
gniguthpubp:

Uwnwugyué nfjujutpny complexl-p b complex2-p guép pnitwpubuljut
hwnlnipmitnipn] Jhwgmpniubp G Zudwduyt hbnwgnunipniaubph
wipmyniipbph’ complex1 1450 Uq/lyq nnquyny Yhpundwh nhwypnid dkip unw-
gk Eup 87,5% wupbnttwlnipinil, hull complex2-h nhwypnid wypknituwlni-
prut wupnulp Juqul] £ 75% (uyu Epynt vhwgnipiniutitphg complex2-p
wyklh pnituwynp k, pwuh np tnyb wpnniupp dknp E pEpynud wydbih gusp
nnquyny): Complex 1-h ukpwpldwt nhypnmid thnpdwpluwi 3-py opp tjunyty
E wpjwt pnnp nuunidtwuhpué gniguuhpubph dwwupnuyh pupdpugnid:
Ypwt hwonppby b wdugnidp, U 7-pn opp wkinh k nikgh] wpju pnjnp gnt-
guithputiph tnpiwjugnud, pugunmipjudp ppondpnghnitph pwtwlh: Ujuniw-
dbtiuyuhy, wju gniguthomud unyuybu tjungl) b unpdujugdwi dhund,
hugp hwqkgpty E ppnupnghuntbph dwljwpnuyh tnpuwy wpdtph 21-py opdu
npmpjup:

Complex 2-h Jhpwndwt nhwypnid ujwwnytghtt htungnphth dwlwp-
nulh qquih tWugqnud, npp Jekpujubqudtg 7-pn opp, wpyut dujupndw dw-
dwbwlh qquih tJugnid, npp yquhwywbytg vhish hbnnwgnunipjut wjwpunp:
Unpnkl 7-pny opp byt E twlb ppodpnghwntiph b kphppnghintbph dwljupnuyh
qquiih jwgnud:

Upnibwpwbwut ntuntdbwuhpnipniitiph wpyniupubpp wnybybu
hwunwinkghti complex 1-h tuqugnyi pnitbiwpwtuljut hwnlnipniaubpp:

Comparative Toxicity Analysis of Bis[bis (3,5-Dimethylpyrazol-1-yl)
Acetato]Copper(I1) Cu [HC(COO)(pz"*?),), and Cu(l1), (3,5-
DIPS)4(H,0)3 of Cu-Containing Complexes

A. G. Karapetyan, C. Santini, M. Pellei, V. S. Grigoryan,
A. M. Dallakyan, J. H. Petrosyan

The purpose of this work is to determine and compare the toxicity of Bis[bis(3,5-
dimethylpyrazol-1-y1) acetato] copper(ll) Cu[HC(COO)(pz ™*?),], (complex 1) and
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Cu(ll), (3,5-DIPS)4(H,0); (complex 2) by evaluating survival, life expectancy and
some blood parameters.

According to the obtained data, complex 1 and complex 2 turned out to be low-
toxic compounds. According to the test results: in the case of complex 1 at a dose of
1450mg/kg, we received a survival rate of 87,5%, and in the case of complex 2 at the
same dose, the survival rate was 75% (of these two compounds, complex 2 has the
highest toxicity, since an identical result is achieved with a lower dose).

In complex 1, on the 3" day of the experiment, an increase in the level of all
studied blood parameters was observed. This was followed by a decrease and on the 7™
day there was a normalization of all blood parameters except for the number of
platelets. Nevertheless, a trend towards normalization was also observed in this
indicator, which led to the normal value of platelet levels by the 21% day. When
complex 2 was administered subcutaneously, a significant decrease in hemoglobin level
was observed, which was restored by the 7" day, a significant decrease in VSC, which
persisted until the end of the study. By the 7" day, a significant decrease in the levels of
platelets and erythrocytes was also noted. The results of hematological studies also
confirmed the lowest toxicity of complex 1.
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BiavsiHue aMMHOKHMCJIOTHOT0 KOMILIEKCA HA
(GuOpuHOIMTHYECKUI TOTEHIIHAJ KPOBH 310POBbIX
U C JKCIIEPUMEHTAJBHBIM 1HA0eTOM KpbIC

3.X. [laponsin, JI.H. Apakesin, JI.C. I'puropsu, P.C. XauarpsH,
A.A. Ctenansin

Hnemumym ouoxumuu um. I’ X. Bynamana HAH PA
0014, Epesan, yn. I1. Cesaka, 5/1

Knrouesvie crosa: caxapHelii IuadeT, aMHHOKUCIOTHBI KOMIUIEKC, (DHOPHHOIM3,
¢udpuHoren, sranonamun —O— cynbpar, TAMK, B-ananum,
TIIyTaMUH

I'unepriukemust — GpakTop pucKa U CEpAEYHO-COCYIUCTBIX U Liepedpo-
BacKyJISIPHBIX TpolieccoB. He3aBucumo ot Apyrux GakToOpoB PHUCKa, Y OONBHBIX
c caxapubiM amaderom (CJl) oTMedaeTcs 3HaYMTENbHBIA (OoJiee YeM BIBOE)
POCT 4YacTOTHl PA3BUTUS CEPAEYHO-COCYIUCTBIX OCIIOKHEHUH, YBEIHMUCHHE
Yuclia UIIeMHYecKord 0oJe3Hu cepia, umemmdeckoro wHcynbra [9]. s C
XapaKkTepHO YBEJIMYEHUE AKTUBHOCTH IUIA3MEHHBIX (AaKTOPOB CBEPTHIBAHUS
(daxTop VI, ¢pudpuHoreH, TpoMOMH), aKTHUBAIMs KAUIMKPEUH — KUHUHOBOM
cucTeMbl, U3MeHeHne B (uOpuHonuze. CBeneHUs O COCTOSIHUM (UOPHHONIM-
THYECKOW aKTUBHOCTH JIOCTATOYHO NPOTHBOPEUYMBHI: B HEKOTOPBIX paboTax
OIIMCHIBACTCSI IMOBBIIICHHBIH WM HEU3MEHHBIH TPOMOOIU3, HO OOJBIIMHCTBO
WCCIIE/IOBAaHNH TIOKa3hIBAIOT CHWXKEHHWE MoTeHIuana ¢ubpuHonmmza [10,11].
Jleuenne CJI1 mpenmnonaraeT NMOXXW3HEHHbIE MHBEKLIMHM HHCYIUHA, 0€3 4ero
3a00J1eBaHNE MPOTPECCUPYET 10 BOSHUKHOBEHUS TSDKENBIX OCIOKHEHUH (Iua-
OeTudeckas KapJAWOMUONATHS, WHCYJbT, IMOYEYHAs HEJOCTaTOYHOCTh, KeToa-
11€/103), MIPUBOSAIINX K MHBATHIHOCTH WK cMepTu. C Apyrol CTOPOHSBI, JIH-
TEJIbHBI NPUEM WMHCYJIMHA MOXET BBI3BAaTh Psii OCIOXHEHUH. O4eHb BBICOK
PHUCK THIOTJIMKEMHUH, CIHOCOOCTBYIOIIMH pa3BUTHIO aTepOCKIepo3a U apTe-
puanbHOM runepreH3uu. YToObl n30eXaTh TaKUX OCIOKHEHHH, BaKEH IMOMCK
HOBBIX JIEKAPCTBEHHBIX CPEJICTB, KOTOPBIE CMOTYT N30aBUTh OOJIBHOTO OT €Xe-
JTHEBHOT'O BBEJICHUS MHCYJIHHA.

B HacTosimiee BpeMs 3aperucTpUpoBaH psij JISKapCTBEHHBIX IPENapaTos,
COCTaB KOTOPBIX MPEACTABICH aMHHOKHCIOTAMH B Pa3IMYHBIX KOMOWHAIUAX
[2,5]. Jocrartouno 3 ¢GEeKTUBHBIM aMHHOKHCIOTHBIM KoMIuiekcom (AK xom-
JIEKC) SIBIISICTCA M3ydaeMasi HAMU CMECh, COCTOSILAs U3 raMMa-aMUHOMACIISTHON
kucinotsl (I'”AMK), rmyramuna, -ananuna u stanonamua—O—cynbsgata (D0C).
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OcnoBHoil kommoHeHT AK kommutekca — TAMK B B-kieTkax momKeny109HOn
XKeJe3pl MHAYUUPYET NETONAPU3alUI0 MEMOpaHbl U YBEIMYMBACT CEKPELHUIO
WHCYJIMHA, OKa3bIBaET Pa3HOHAIIPABICHHOE MOJIOKHUTEIBHOE BO3JCHCTBUE HA [3-
KJIETKH, KOTOpPBIE CTUMYJIMPYIOT KJIETOUHYIO Nponr(epanuio U aHTHAINONTO3,
qTo nmenaeT e¢ d((EKTUBHBIM CPEICTBOM IS JiedeHUs muaderta. OcTalbHBIE
komnoHeHTsl AK kommiekca cmocobctBytor aktuBHOocTH ['AMK — m3BecTHO,
yto BBegeHue DOC mnopeimaer ypoBeHb AMK B Mo3re u momkenyT04HON
xenese [4]. DOC uurudbupyer depment TAMK — TpaHcamuHasy, KOTOpPBIHA
npenotBpamiaetr Merabommsm 'AMK. W3 rimyraMuHa 1 TIIyTAMHHOBOW KUCIIOTHI
moJ BO3JeHCTBHEM TiyTamariekapOokcunasel cuHTesupyercs [AMK. pB-
JIAHUH SIBIISICTCS IPSAMBIM MIPEILIECTBEHHUKOM OMOTEHHOTO AUMNENTHAa — Kap-
HO3WHA, KOTOPBIH B OpraHm3Me BHIMONHSET QyHKknuto pH-Oydepa, aHTHOKCH-
JaHTa, HEHPOIPOTEKTOPa, AKTHBHOT'O MOIYJISITOPAa IMMYHHON CHCTEMBI [6)].

[Ipu BBIOOpPEe WM pa3pabOTKE THUIOTIUKEMHYECKOTO CpEACTBa HEOO-
XOJUMO YUYUTBIBaTh T€ M3MEHEHHs, KoTopele mpoucxodsaTt mpu CJI ¢ ximroue-
BBIMHM TOKa3aTeJIMA CHCTEMBI remocrasa. [Ipumenenme nannoro AK komm-
JIeKCa € LEbI0 PeryJisiliuy YPOBHS TJIIOKO3bl Y KHUBOTHBIX C 3KCIIEPUMEHTANb-
HBIM aJIJIOKCaAHOBBIM ZII/I36CTOM ImoKa3ajo, 4TO IIOMHMO IIOJABJICHUA THUIICP-
TJIMKEMHUYCCKOI'O IleﬁCTBPI;I AJJIOKCaHa MPOUCXOAAT KOJIMYCCTBECHHLIC M3MCHC-
HUSI IJIa3MEHHBIX (DPAKTOPOB KPOBH, IMOBBILICHUE YPOBHS aHTHKOATyJISTHTOB U UX
aKTHBALUs, yMEHbIIEHHE KOHLeHTpauuu ¢(uOpuHoreHa, T.e. AK komruiekc
MPOSIBIISIET MPOTUBOCBEPTHIBAIOIIYIO aKTUBHOCTH [3].

Lenpto HacTosimed paboThl ObLIO MccnenoBanue BiausHus AK komri-

Jekca Ha (PUOPMHONUTHYECKHH MOTEHLUMAN IUIa3Mbl KPOBH 3JI0POBBIX KPBIC,
nocjae WHULMUPOBaHUS amnokcaHoM CJl, W BBI3OOPOBEBIIMX B pe3yJbTaTe
nsaTuaHeBHOTO BBeaeHus AK komimiekca.

MarepuaJj 1 MeTOABI

OKCIepUMEHTHl  TIPOBEJICHBI HAa HEIMHEWHBIX OeJbIX KpbhIcax-caMIlax
Maccoii 180— 200r. XXuBoTHbIE copepkaauch Ha OOBIYHOM pAaIlMOHE BHBAPUSI.
OKCIIEpUMEHTBl Ha XUBOTHBIX HPOBEJCHbI B COOTBETCTBHU C OSTHUYECKUMH
HNPUHIMIIAMH, PEKOMEHJOBAHHBIMU EBpONEHCKON KOHBEHUMEH II0 3aliuTe
xuBOTHBIX (CtpacOypr, 1986r.). Mcnonp3oBaHo 54 KHBOTHBIX, KOTOPbIE OBLTH
pacnpenenens! Ha 4 rpynisl: | — KOHTpOJIbHAs, BHYTPUOPIOIIMHHAS UHBEKINS
¢dusnonoruyeckoro pacreopa 0,85% NaCl (0,25mn/100r maccer Tena), 1l —
OJIHOKpaTHasi BHYTPUOPIONIMHHAS HHBEKIUA amutokcaHa (150Mr/l1kr maccel
tena), I — uanykius quabera amiokcaHoMm U uHbekius AK komiuiekca, B Te-
yeHne matu gHed ( 75mr/1kr maccel Tena), |V — 310poBbIe KUBOTHEIE pasjie-
JIEHbI Ha TPHU MOATPYMIIBL, KOTOPHIM BHYTPUBEHHO BBOIWIM pa3Hble N03b61 AK
kommekca (5, 10, 15mr/100r maccer Tena). 3a00p KpoOBU Ui UCCIICIOBaHUS
npoBoiy yepe3 30 u 60 MHH W3 TOW XK€ BEHBI ¢ aHTUKOAryJstHtoM — 3,8%
LUTPATOM HaTpHA B COOTHOIIEHHH 9:1.
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Pazsutne 3aboneBanms CJ| perucTpupoBaii 1O KIMHUIECKOW CHMII-
TOMAaTHKe (MIOMUYpHUs, CHIDKCHHUE Beca U T.JI.) U YPOBHIO TIIOKO3Bl B KPOBH.
Mogens cuuTany MOTY4YeHHOH, KOTJa YPOBEHb TJIOKO3BI B KPOBH JOCTUTAN
>17mMMoOnb/1. YPOBEHB TIIOKO3bI B KPOBU KPBIC U3MEPSIIM YTPOM IEpes KOpM-
JIEHWEM C TIOMOIIIBI0 TirrokoMeTpa Catemut (Poccus).

st onpeaeneHns: TPOMOOIUTHYECKOTO TIOTEHLIMANIA TJIa3Mbl KPOBH KPBIC
WCTIONB30BAIM YHUPHUIUPOBAHHBIA METOA ompeneneHus (GUOPHHOINTHYECKON
AKTUBHOCTU TyTEM JIM3WCa JYrNIOOyNMHHOB TasMbl [1]. B ombiTax mcmoims3o-
BaJIM CTaHAapTHBIE aMHHOKUCIOTHI pupmMbl Sigma Chemical Company (USA).

Hnst onpeneneHus] CTAaTUCTHYECKOH IOCTOBEPHOCTH PA3IUUUN MEKIY
KOHTPOJIEM M ONBITHBIMH BBEIOOPKaMH UCIIONB30BaI HEMApaMETPUIECKUI KpH-
tepuii Mann—Yutau U. Jlannabie npencraBiaensl Mean+SEM. Yposens 3naun-
MocTH p<0,05 cunTanu TOCTOBEPHBIM [0 CPABHEHUIO C KOHTPOJIEM.

Pe3yJ’IbTaTbI H 06cyme1me

Uccnenosanue BausHus AK KoMIuiekca Ha KpbIcax € SKCIIEPUMEHTalb-
HBIM [1a0eToOM II0Ka3ajo, YTO Yy KOHTPOJIBHBIX >XMBOTHBIX OBLI 3aperuct-
PUPOBaH CpeaHHUI YPOBEHB TIIIOKO36I 6,1+0,12MMOITE/J1, KOTOPHIH MPHU aJIOKCa-
HOBOM auabeTe moBbImacTcess 10 17+0,6MMOb/1, a Tociie MITHIHEBHOTO BBE-
nenust AK xommiekca mamaer g0 5,9+0,4mmonw/n (tabmuia). IlomydyeHHble
JaHHBIE [OKA3bIBAIOT, YTO HCCIIEAYEMbIH KOMIUIEKC C BBICOKOH 3(dexTus-
HOCTBIO HEUTPAIN3yeT THIEPIIIMKEMUYECKOE ICHCTBUE alllIOKCaHa.

Tabnuya
Vposenv 2noxo3vl 6 kKposu Kpule ¢ alIOKCAHOBLIM OUAOEmMOoM
00 u nocne sgeoenus AK xomniexca (N= 6)

YpoBeHb IIIOKO3EI B KPOBH KPBIC (MMOJTB/JT)
Kontpons AJNIOKCAHOBBIN qUadeT AK xomiuiekc
6,1 £0,12 17 £0,6 5,9+04
p=<0,05

Koarynsiuonnas u (QUOPUHOIMTHUYECKAS CHUCTEMBI CTPOrO pPEryJiu-
PYIOTCST W B3aUMOCBS3aHBI TIOCPEJCTBOM MEXaHH3MOB, OOCCIECUUBAFOIIUX
cOanaHcMpoBaHHBIH TeMocTa3d. HeoTbemiiemMass 4acTh CHCTEMBI TeMoOCTa3za —
(bubpuHONIN3, MPEAOTBpAIIACT 3aKyIMOPKY KPOBEHOCHBIX COCYIIOB CTyCTKaMHu
¢mOprHa, MyTeM ero MPOTEOJMTUYECKOTO PACIIEIUICHUS IO BO3JEHCTBHEM
OCHOBHOTO (epmeHTa (hubpuHONMM3a — Mma3MuHa. [Ipyu pasnTUYHBIX MaTONOTH-
YECKHUX MpoIleccax, KOrjaa COOTHOIIEHUE MEXY MPO- ¥ aHTH()UOPHHOIUTHYEC-
KMMH COCTaBJISIONIMMH KPOBHM HapyIIaeTcs, aKTUBU3UPYIOTCs Oenku ((hepMeH-
THI), MOJ BIUSHHEM KOTOPBIX M3 IUIa3MHHOTeHa oOpa3syercs muiasmuH. Kak
OTMEYAIIOCh BBINIE, B JIUTEPAType HMEIOTCS NPOTUBOPCUYMBHIC JaHHBIE 00
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n3MeHeHuN (HUOPHHOIMTHYECKOH akTuBHOCTH y OombHBIX CJI. AHanmm3 momy-
YEHHBIX HAMU JJAHHBIX IO BBISBICHUIO BO3JICHCTBHUS CHavyala aljoKcaHa, 3aTeM
AK kommuiekca Ha Bpemsi (UOpPHHONM3a B IJIa3Me KPOBH KpPBIC MMOKAa3bIBAaET
CJIEAYIOIINE Pe3yJbTAaThl: O CPABHEHHIO C KOHTPOJIEM BpeMsl TpoMOonu3a B
mepBoM cirydae yBenmauBaetcs Ha 10 muH (7%), a BO BTOpOM — YMEHBIIIAETCS
Ha 20 muH (14%), a IO cpaBHEHHIO ¢ BpeMeHeM (HUOPUHOIM3A MPH KCIEPHU-
MenTaibHOM CJ] Ha 30 MuH (20%) (puc.1).
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Puc.1. ®ubprHOMUTHYECKAS] aKTHBHOCTD B IIa3Me KPOBH KPBIC € aJNIOKCAHOBBIM
CJI (1) m mocite natuaaeBHOTO BBeaeHUs AK komruiekca (2);
*10CTOBEPHBIE Pa3Inyius MEXy KOHTpoJeM u orbitoM (p<0,05)

B nocnennue ronpl 6osplioe BHUMaHUE YAEISETCS 3HAUEHUIO YPOBHS
¢ubpunorena y 6onpHbix CJI, @ ero MOBBHIIICHHBI YPOBEHb YYHUTHIBAETCS Kak
CaMOCTOSITEIbHBIH MPOTHOCTHYECKH (haKTOp MOBPEKACHUS COCYAUCTON CTEH-
ku [8]. Panee Hamu ObIIO IOKA3aHO, YTO Y KPBIC C AIJIOKCAHOBBIM ANA0ETOM, 110
CPAaBHEHHIO C KOHTPOJBbHBIMU >KHBOTHBIMHM, B IUIa3M€ KPOBH ypOBeHb (puo-
pUHOTEHA yBenmuuBaeTcs Ha 26,3%, a natuaHeBHoe BBeaeHne AK xomruiekca
HE TOJIHKO HOpMaJIM3yeT, HO U CHIXaer ero Ha 15% [3]. [loBeimenHsrit ypo-
BeHb QuOpHHOTeHa B Tu1a3Me (TunephuOpHHOTEHEMHST) KOPPEIHPYET C PUCKOM
CepACYHO-COCYAUCTBIX 3a00JIeBaHUM, apTEepUabHOIO M BEHO3HOIO TpomOo3a.
Beuto mokasano, uTto runepduOpUHOTeHEMHS YBEJIMYHUBAET cojepkaHue (Guod-
puHa B TpomOe, crocoOcTByeT Oosiee ObICTpoMy 0Opa3oBaHHiO (UOpUHA U
MOBBIILIAET YCTOHYMBOCTH (PMOPHMHOBOH CETH, T. €. CIOCOOCTBYET TPOoMOO3y M
PE3UCTEHTHOCTH K TpoMOonmm3ucy [12].

Tor ¢akr, yto AK KOMIUIEKC BOCCTaHABIMBACT M YCKOPSET MPOLIECC
TPOMOOJIN3KCA B KPOBH KHBOTHBIX C 3KCIIEPUMEHTAIBHBIM AJJIOKCAHOBBIM JIHa-
0eToM, CBHJICTENBCTBYET O ero GUOpUHOIUTHYECKOH akTuBHOCTH (pHc.1). Uro-
061 yrounuth BiausHue AK kxomruiekca Ha (GUOPHHOIUTHYECKYIO aKTHBHOCTH B
KPOBHU 3JIOPOBBIX JKUBOTHBIX, ITyTEM IPEIBAPUTEIBHBIX IKCIIEPUMEHTOB OBLTU
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BBIOpaHbl Tpu HambOoiee 3pdextuBHBIe M0361 AK kommmiekca (5, 10 u
15mr/100r maccel Tena) U HoA0OpaHbl ONTHMANbHBIE CPOKH ero aericTeus (30 u
60 mun). Kak Bugno u3 puc.2, AK xomimiekc o0nagaeT XOpouo BEIPaKEHHOM
TPOMOOJINTHYECKON aKTUBHOCTBIO Y 30POBBIX JKUBOTHBIX: IIPHU BHYTPHUBEHHOM
BBeneHNH 103 1Mo 5 u 10Mr/100 r mocne 30 60 MuHYT QUOpHUHOTHTHYECKAS
aKTHUBHOCTb KpOBH Bo3pacTaeT Ha 35% u 37% (IpakTU4eCKH OAWHAKOBO), MPH
6onee Bbicokoil no3e (15mr/100r) mpouecec TpomMOoIHM3KCca YCKOPSETCS HACTOIb-
ko (73-76%), 9TO ero MOKHO CYHTaTh TUIMEPPHOPHHOIN30M, KOHKpETHAS
[IPUYMHA KOTOPOI'O HE ONpEeleNseTcsl C MOMOILIbI0 ITOH METOAMKH, TaK Kak
BpeMs JIU3UCa 3YrIoOyIuHa HCIONb3yeTcs Aus olmed oueHkn (GuOpUHONH-
THYECKOTO MOTEHIIMANA KPOBH, YTO U SIBIISUIOCH HAIIICH HEIBIO.
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Puc.2. U3menenne GpuOpHHOIUTHYECKOI aKTHBHOCTH B IJIa3Me KPOBH 37I0POBBIX KPBIC
noa neiicreueM tpex 103 AK xommiekca;
*10CTOBEPHBIE Pa3Inyus MEX/y KOHTposeM u ombitoM (p<0,05)

Yckopenue nu3uca GpuOpuHOBOrO TpoMOa 0O3HayYaeT, 4To (HUOPHUHOIIU-
TUYECKUH TMOTEHIMAN IUIA3Mbl, KOTOPBIA 3aBUCHT OT COCTOSIHUS DYTIIOOYJIH-
HOBOH (pakuuu, yBenmueH. M3BecTHO, YTO (PUOPHMHONUTHYECKAs] aKTUBHOCTb
peryiaupyercss WM ACWCTBHEM MPSIMBIX WHTHOWTOPOB, WM HapyLICHHEM
CBsI3bIBaHUS (epMeHTa ¢ cyOcTparoMm. Tak kak B 3yriaoOynMHOBOH (paxiyu
IUTa3Mbl UCKJIFOYAETCS NPUCYTCTBUE HHTHOUTOPOB (QHOPHHOIM3a, CKOPOCTh
3Yr00yJIMHOBOTO JIM3MCAa MOXKET 3aBHCETh OT COAEP’KaHHUs aKTHBATOPOB ILIa3-
MUHOI'€Ha, MJ1a3MuHa, pudpuHorena. OqHON U3 NPUUYMH yBeIMueHU GUOpUHO-
JUTUYECKON aKTUBHOCTH, BOBMOXKHO, SIBISIETCS OTKJIOHEHHE COofepkaHus (Huo-
pHHOT'€HA B IJIa3Me B CTOPOHY MOHWKeHHs 1o neiictBueM AK komrmuiekca [3].
[lo nurepaTypHbIM AaHHBIM, (pUOpHMHONMTHYECKAs AKTUBHOCTH 3aBUCHT He
TOJIKO OT aKTHBHOCTH (DEPMEHTOB, HO U OT CBOWCTB (pUOPMHOBOrO Crycrka:
MOJTHOTHI TONEPEYHOW CHIMBKU TOJ| JeHCTBHEM (UOPHHCTAOMIU3UPYIOIIETO
¢akropa (Xll1a), maoTHOCTH, TOMMINUHEI, pa3BETBIEHHOCTH BOJIOKOH # T.A. [13].
Omna 3aBUCHT TaKXe OT TaKUX (PHU3NYecKHX (PaKTOpOB, KAKUMH SBISIIOTCS HPO-
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HHAIIAeMOCTh (DEPMEHTOB, IIIOMIATL IMOBEPXHOCTH (PHOPHHOBBIX BOJIOKOH, al-
copOuust u necop6uus 6enxos [14]. [ns npeogonenus rumnogpuOpuHONIUTHYEC-
KOTO COCTOSIHMS U BOCCTAHOBJICHHSI CIIOCOOHOCTH KPOBH PacTBOPSITH TPOMOBI
TIPUMEHSIOTCS Takue (UOPHHONMTHUYSCKHE TIpenaparsl (TpoMOOIUTHIECKAs
Tepamus), Kak Tpernapar peKOMOWHAHTHOTO TKAHEBOI'O aKTHBATOpa IJIa3MH-
Horena (t-PA) — anbTeruiaza W psja €ro MPOU3BOAHBIX, CTPENTOKWHA3A, YPO-
kuHaza u aAp. [7]. OagHako TpoMOOIUTHYECKas Tepamnus HMEeT HETOCTATKH:
KPOBOTOUYHNBOCTH, HEAP(HEKTUBHBIN TPOMOOJHU3HC, OBICTpass HHAKTHUBAIIHS TTPH-
MEHSIEMBIX MPENapaToB B KPOBOTOKE.

VYuuteiBas ToT akt, uTo AK KOMILIEKC /10303aBUCUMO yCKOpSeT GUOpH-
HOJIMTUYECKYIO aKTHBHOCTH IUTa3Mbl KPOBU Ha 35—76%, BO3HMKAET MPEIIION0-
JKCHUE, YTO OH MOXKET OBITh HCIIONL30BAH MPH JICUYCHUH PA3ITUYHBIX TPOMOO-
THYECKUX COCTOSHHM, KOTOPBIC MOJIAIOTCS JICYCHUIO (HHOPHHOIUTHYCCKUMU

npernaparamMu.
Hocmynuna 19.07.22

Udhttwppyuyht Ynduj ipuh wqptgnipniup wnnne b
thnpdwpupuljub swpwpuwijuniny hhjuin wnubwnutph wpjwub

$hpphunjhinpl ynnkughunh ypw

Q.Jv. Mupniyui, L.U. Unwpkjjui, L.U. 3phgnpjui,
2.U. vwswnpyul, Z.U. Unbkhuiyjub

Ogquwgnpstiny wpjui il)bppbim]_lnnhll wlunhynmipjut npnodwb wwg-
duyhl Eniqinpnyhiutph {hqhuh dbpnnp ntunidtwuhpyby Bu wpyub ¥k nnkinh
niutgnn ppnupnihnply wnhynipjub thnthnjunipnitubpp hopdwpupuui
wnpuwbtwhtt swpwpuwjhtt gphwpbnnyg (T7F1) wnubknubph dnn b wdhtw-
prYyuwht Yndwtpuh (FUUE, B-wywihl, gininwudht b Epwinjudht-O-unty-
dwn) ubpwpydudp qpniyngh dwuwpnulp jupquynpliniyg hbun: Cun
unugjus nmfjuyibph’ T-ny wntbknbbph dnwn, uvnnighy Yhinwihibkph hkwn
huwdbdwwnws, $hpphunihgh dwdwbwlp tpupnud £ 10 pnybng (7%) b, puyg-
hwjwpwlp, wlhttwppquyhtt Ynduykpuh 5-opju ukpwupynidhg htnn jpgwn-
Ynud E 20 pnybing (14%), hul Cr-ny YEunwuhubkph htn hudbdwnws wjh
Ypdwwnynid k 30 pnyting (20%): Uju thwuwnp, np wdhttwppepduiht hwdwihpp
JEpujubqunid b wpuqugunid £ ppndpnihgh gnpépupwgp thnpdwpupuljui
C-ny Yhunwuhubph wpjwi dke, Yyuynid k tpw $phpphinthnhly wnhynipju
dwuht: Shpphnihqh gnpéptipugnid wdhuwppquiht hwdwihph gtpp Lonk-
nt hwdwp hbnmwqu ntunwdbwuhpnipnibtbipp juunwpdl] Bo wenne YEu-
nubhubph Jpu: Cun uvnwgdus wpyniipiitph wdhtwppduyhtt hudwhph 5 b
10dg/100q swthwpwdhtubph ubpkpuyuyhtt tkpupynidutphg 30 b 60 pnwyhk
htuin dhpphtunhnhy winmhympniup pupdpuind b huwdwyunuujuubu-
pup’ 35% U 37%-ny, hul wbkjh pupdp swhwpwdhip' 15 Uq/100g, ppndpnihgh
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wnpngbub wyupwt L wpuqugumd (73-76%), np wyut Jupkh £ hwdwpt] hh-
whpbphpphunihg, nph &rgppuin Ukjuwthqup htwpunjnp st wwpqupmbt) wu
Ukpnnh dhongny, pwth np kniginpnijhth thqhuh dwdwbwl oginugnpsynid k
wpjui dhpphunihnhly tkpnidh Jhpwpkpuy puinhwinip quuhwnwuljut unt
hwdwp, npp b Ukp nuumidbwuhpoipyut tygunwl bp:

Zupdh wnlkiny wytt thwuwnp, np wlhtwppyuihlt Ynduybpup’ swthw-
pwdht-juujuy, wpuquginud b wput wjuquuygh dhpphunihinhly wljnpyni-
pintup 35 — 76%-ny, Yunbkih k Eupugpl), np wjt, h phyu wy pinuuhengutnh,
Jwpnn E ogunuugnpéyt) muppbp ppndpughtt yhdwljubph phpuyhwynud:

Effect of the Amino Acid Complex on the Fibrinolytic Potential of
Blood in Healthy and Experimental Diabetic Rats

Z. Kh. Paronyan, L. N. Aragelyan, L. S. Grigoryan, H. S. Khachatryan,
H. A. Stepanyan

Effect of the amino acid complex (GABA, B-alanine, glutamine amino acids, and
ethanolamine-O-sulfate) on the blood thrombolytic activity was studied in rats with the
experimental alloxan diabetes mellitus model, as well as in the diabetic rats after a five-
day injection of the amino acid complex (AA complex). Method of the plasma
euglobulins lysis has been used to determine the blood fibrinolytic activity. According
to the data obtained, in rats with diabetes mellitus fibrinolysis time is increased by 10
minutes (7%) compared to control animals. On the contrary, after 5 days of
intraperitoneal injection of the amino acid complex, fibrinolysis time is reduced by 20
minutes (14%), and 30 minutes (20%) compared to animals with diabetes. The fact that
the AA complex restores and accelerates the process of thrombolysis in the blood of
animals with experimental alloxan diabetes mellitus indicates its fibrinolytic activity.
Further studies have been performed on the animals to determine the role of the AA
complex in fibrinolysis under the normal conditions. Thus, the intravenous injection of
the AA complex in 5mg/100g and 10mg/100g doses had a well-pronounced
thrombolytic activity in the healthy animals after 30 and 60 minutes, increasing its
fibrinolytic activity by 35% and 37%. But at a higher dose (15 mg/100g) of the AA
complex, the thrombolysis process was accelerated by 73% -76% which could be
considered as a hyperfibrinolysis. In this experiment, the specific cause of
hyperfibrinolysis is not determined by the method used, as the time of euglobulin lysis
is used to give a general estimate of the blood fibrinolytic potential, which was the goal
of our study.

Data on the dose /dependent effect of the amino acid complex on the
acceleration of blood plasma fibrinolytic activity suggest that it may be used in therapy
with various thrombotic states.
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Jupulh jutjowpgbjdwi b hujnnnipjut spugptph
quuwhwwnnudp Zujuwunwth unnwghnuwuputpnud 2019 p.-hu
Uhowmqquyhtt IPCAF qnpshpny

Q.Z. Nunqui

22 UU Spyjuwbnnipmnibabph Jepuhuldwl b jubpnupglidwl wqquyhl
binpnb» 1AUY
0025, bpluuly, ZEpugh 1hng. 12

LPuliuyp punkp. 4492 Spwughp, unwughntwp, Zujwunwi, guuwhwnnid, IPCAF
Ubkpwédnipinib

Pdojujutt Uhpwdinmpiniuutpny wuydwtwynpyws Jqupuljutpp
(FUMNY) wnnnonipjut |nipg uywnbwhpubphg tu b pupnitwlnid B
dupunwhpuytp dbiw] wenpouwyuwhwlwt Swnpwnmpniuutp dwwnnt-
gnnibph hwdwp nne wouuphnid, wyny pUnid gusp b Uhohlt Eljuninin
niubkgnn Lpypubtpnud [1,14]: Bypwdhnipjubt 28 bpypubph uwnwghn-
twpubpnid hpwlwbwgus FUNY-ubkph Jhnughtt mupusjusdnipjui
htwnwgnunipniup pugwhwyntg, np Yipphtitbphu nupwsjwusnipnt-
up hwutnud £ 6,5%-h [11]:

Zwph wntkiny Yhpp toywsp” Unnnowwwhnipyub hudwypuwp-
hujht juquultpynipmitp (U249) b Ujniu Junnygubpp dhon Uks
nipwnpnipnil b nupdpk; FUNY-ukph jwipuwupgbjdwt pwuquudw-
pipjnibubph dowljdwip b ppwtdwin [3,9,10]:

Jupwlh Yuthpwpgijdut b JEkpwhuljdwt (IPC) wuwybklunutph
wlpuy inlnt tyuwnwlng UzY-u hpuwwpulby b «dwpulubph jub-
huwupgbjdwt b Jepwhuljdwt spwgptph hhdttwljwu pununphsutph Jt-
pupbkpju] ninbkgniygp» («Guidelines on Core Components of Infection
Prevention and Control Programmes»), npp hisyjtiu tpyputpht, wjtybu b
wnwidhtt uvnwghntwpubphtt wopwewplynid £ huswyhu unbindt) b wd-
puyunk] qupulh jutjpwpgidwt b hulnnnipjubt qnpépupwgp [12]:
Zuunwunnipjntbiiph dwjuppulnd 4492 Spwugptph quwhwndwb
hudwp UzU-u wnwowpynid k IPCAF (Infection Prevention and Control
Assessment Framework) qnpshpp, npp punugwé b nip hhdbwlut
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pununphsutphg (CC, Core Components), npnup Jbkpwpkpmud G 44z
wnwppbp wuybkunutpht [13]: Fpwp b

CCl1. 94z spwgptiph dpwlynid b gnpswunpnid,

CC2. Uwwgnygutph ypw hhdtdusé 442 nintignygutph b qnpén-
nnipniiubpnh vnwinupn pupugujupgtph dpwlnid b gnpswunnpnid,

CC3. Rdojuljmul oqunipnit b uywuwplnd hpwlwbwging
whdwbg (wpunthtnl’ poidwdbmluqu) Ypeowd b niunignid Jupuljh
huljnnnipjut hwpgtpny,

CC4. FUNY, hwdwgwpuwljwpwbwlub nhunwplnud,

CC5. Puquuunnnt) nmquujupnipint,

CC6. Juz dpwgph gopswunpdwt dponnwnghwnwpynud/wnighn b
hEwnwunupd juy,

CC7. Uplumnwipuyhtt swipupbkniusnipinit, junpujhtt www-
hnyqwénipinit b dwhwljwjuht qpunjusénipintl,

CC8. Ulunwlq opewlu dhowduyp pdoljuljuit Juquwljbpugnt-
pintunid 4UZ-h hwdwp ynipunbuthjuljuwt wywhnyusnipni:

zupguplpphlh wkupny hwunwnnipmnibttpp jupnng b gu-
nwujuwbl) IPC-htt ykpwpkpnn hwpgbpht, husp htwpwynpmipmu k
pudtnnid npnoknt nidtn b pnyy Ynndbkpp:

ZEnwgnuumpjut tyuunuljiu £ quuhwnt] Zujuunwith Zutpw-
whnmpjut unwghntwpubpnid IPC-h épwqptph hhdtwlwb wu-
whkinibkph hpuluiugdwt tkpju Jhwlp hudwdwyi U2U-h hhd-
twlwl punqunphsibph Yhpunkjn] IPCAF gnpshp-hwpgupwnpp:

Upnipp b Ukpnnukpp

22 wpnnouwwhmpjut twjwpupnpyut Zhjubnnipmniabbph
Jtpwhuljdwt b juthwpgbpdwt wqquyhtt YEunpnup (294904) IPCAF
gnpshp-hwpguowpp pwpquuibk] £ huybpbt: Upgws wwpphpulh
niqupll] £ Zujuwunwth 119 uwnwghntwp pdoiujub oqunipnit b
vyuuwpymd  ppuljubuging  Juquulipympymbitp  (wunithbnb
unwghnbwpitp): SYjuubtph dntnpwugpnid nt thnpuwtgnudp 24904-
ht Juunwpyby E EEjunpntughtt Enputwlnyg 2019p.-h dwpwn-nEjunbkdpbp
wdhutbpht:

buswhku upykg, IPCAF-p dowljyky tp wybybu, np unnwughnwpp
wuwnwupiwbbp tkpuyuguh IPC spugph wuwybklwnubph JEpupbpuy
wihwwnwlwt hwpgkphtt: Zwupgh jpipupwignip htwpuynp yunwu-
huwttht npnowlh dhwynpubp Eu hwnugynid: 8nipupwbynip hhu-
twlwb pununphsh hwdwp htwpwynp £ wpwybjugnyup 100 vhwynp
hwyquwpk): Ujuyhuny, IPCAF-h Jbkpotiwjut quwhwwnwlwutp Jupnn k



88 Menunuuckas nHayka Apmenmn HAH PA 1. LXII Ne4 2022

Juqut] wnwybjugnyup 800 vhwynp: Gwhijus Jhpptmjut qghwhw-
nwljuihg uwnwghniwpbtph IPC dpughpp quhwnymd b hbnlyug
Ybpyy. ‘

0-200 Uhwynp wbpwujupup,

201-400 dhunp hhdlwljud,

401-600 Uhwnp Uhoht,

601-800 Uhwnp wnwownbku:

SYjuukiptt vnwtiwnig htinn 2Z949UY-u hpwljwwgpty E IPCAF-h
punhwinip quwhwwnwlwth, htyyku twh hwdwywnwupwt hhdtw-
Jwt pununnphsubph dhwynputph b wnwtduwhwwnnil hbwnwppppnt-
pjntt ukpuyugunng npny pbnpjws wpwudhtt hwpgbph tjupugpu-
Yut Jbpnidnipjnii:

Jhdwugpuljut JbEpnisnipnitt hpuwiuwgyt; £ MS Excell

dpwgnh Yhpundwdp:
Upmniupubpp b putiwplnudp

Pninp 119  unwghnbwpubptt  wdpnponmipyudp pugpk;  Eu
hwpgwowpp: 8nipwpwtynip unnwghntwph hwdwp ppujubtugytl)
Upunfnpltiph hwpquply pun hpdtwlub punugphsubph: Uhght qtpge-
twljut gnidwpuyhtt quwhwnwlwip Zujwunwih pninp unwghnbiwp-
ubkiph hwdwp Juquby k430 vhwnp:

Ujuwpmd  thpjuyugdus t unwughntwpbph puopmuidp pun
Jbpotmljut gnidwpwyhtt guwhwwnwljwh:

30
25

20
20 =
15

10

o 4 .

250-300 300-350 350-400 400-450 450-500 500-550 550-600 600-650

R A I G GRS
LT

A N )
I T L IR T U I TR Y

Uljwip. Unwughnupibph pugpunidp’ pun Jhpewljwi gnidwpughl
quuhwiwljuith
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Lljuphg Epbnud E, np 2 (1,7%) uinughnuwp quwhwwnyb) £ npuytiu
«unuguntid», 69 (58%) unwghntwp npubu «dhohliy, b 48 (40,3%)
uinughntiwp npuybtu <hhdiwluby: Zwjuunwbh ny Uh winwghnup
«uipujupup» sh npuljuynpyty:

Zupintwpbpyty o nwpplpnipynibikp’ pun wpwtdhts hhduwlwi
pununphsubph quuwhwwnwlwbubph: Unpniuwly 1-nd ikpjuyugdus b
punhwtnip quwhwwnwluth b mipwpwiynip wpwbdht hhdbwlwh
pununphsutinh (CC-utph) dhwynputph dhohtip, hyybtu twh 10, 25, 75
1 90-nn, whpghuwnhjubpp:

Unyniuwly 1
Shltulwl pununphsibph puyughll quuhunwubakpp

Zptwlyut Pujught quwhwnwljui

pununphy Q0 | Q25 | Q50 | Q75 | Q9O M+m
CC1 20 27,5 35 45 52,5 36,1 +1,0
CC2 62,5 77,5 90 95 100 854+1,2
CC3 15 20 30 35 55 30,2+ 1,4
CC4 20 25 35 50 67,5 38,8+1,6
CGC5 15 25 35 50 65 36,5+1,6
CCé6 32,5 425 57,5 67,5 75 54,6 + 1,5
CC7 55 65 75 80 85 71,1+ 1,1
CC8 60 67.5 80 87,5 95 77,0+ 1,3
Cunwudbkup 337.5 365 425 487,5 545 430,0 +7,3

Unuwybjugnytt dhohtt quwhwwnwlub nt dkphwiw unwgyl) tu
q42 wqquihll mnkgngikp CC2 (hudwwwwnwuiwbwpup 85,4 bt 90
pap) b Uduwtg oppwfw dhowduyp b 4dUz-h hwdwp ynipw-
nbkbthjulwt wyuwhn]qusnpmi CC8  (hwdwwwnwupwbwpup
77,0 i 80 pw}) hhdtwwt pununphsutiph hwdwn:

Ljuqugnijt dbknhwiw b tjuqugnyt dhohtt quuhwwnwlwu k
unnwugyt] Jupuljh huljnpnipjut hwupgtpny pnidwbdtwjuquh Yppnid
b ntunignid CC3 hhdtwjw pununphsh hwdwnp:

dtpohthg thnpp-hty wyl] dhohtt quuhwwnwlut E uwnwgyty
hhdtwlub pununphsibph’ CC1 (4U2 spugpbph Upwlmud b gnpéw-
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npod)’ 36,1 pwy, CC5 (Puquuunnn nwquuyupnipmniy)’ 36,5 puy,
CC4 (FUNY, hwdwdwpujuputwlwt nhinwplynud)® 38,8 puiy, hwdwnp:

Zuulutwnt hwdwp tjuqugny quwhwnwljub unugws hhu-
twlwb pununphsutph thnpumgqpbgmpmnitn hpwp ypw, hsybu bwb
JbEpotwjutt gnudwpuwhtt guwhwwnwlwuh Jpw, Yhpunyl) b Ynnkju-
ghnt Ybpnidnipinit, nph wpynitpubpp tipuyugusd b wnpniuwly
2-mud:

Ugniuwly 2

Unnhjjughuyh gniguipop 492 hpdinulul pununphsalph b Jepolnulub
gnidwpuyhll giwhwnnwjubbbph dpol

Unniuwly 2-hg tplnwd E, np dbEpotiwjut quwhwwnwljuh dpu
wlbkiwdbs wqpbgnipnitt miubt hhdtwlwb pununphsttp CC4-p
(FUNY  hwdwlwpwlwpuwbtwmljui phwnwplnd), CC3-p (Yppnd L
niunignid Jupuljh huljnnnipjut hwpgkpny) b CC1-p (492 dpwqpkph
Upwlnid b gnpéwnpnid): Fugh wyr, pugwhwynyk) L ujunbih nppuljub
nntpjughw  CC3-CC4, CC3-CC1, CC4-CCl, CC4-CC5, CC4-CC6
hhdtwlwt pununphsutph dvhol, hushg Ywpkh E Eqpuhwigky, np
wnwelwhbtpp ninnhy vhongurmidubpp whwp E Yhpundb 442 wyy
ninnnipnLutbtpny:

IPCAF dhpwqqujhti gqnpshph juyt Yhpundwt dwuht wppuwuphh
wnwppbp Epypubpnid ghnbu sfut puuljubwswth hbnwgnunnipini-
ubip: Uju hblnwgnunipiniup tnk) £ unwughntwpubpnud 992 dpugpbph
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quwhwwndwl wpweohtt thnpdp Zujwunwinud. quuwhwnnidt hpuljw-
twgyt) E vhwiquuhg, hwtipuybnnipju pninp uinughnuwpubpnud:

Upmnitpubiph dbpnisnipiniup gnyg L wwjhu, np hwbpuwt-
nnipjul unnwghnttwpubph dhohtt gnidwpuyhtt quwhwwnwlwbp fug-
Utk E pugudkup 430 pw), husp npuiuynpynd k npybu pingudkup
«Uhohti»:

Uju hhdtwjuinmd wuydwbwynpjwsé £ vnwughntwpttph pnid-
wudtwuquh opowtinid dUZz-h Jbpwpbpu) Yppdut b ntunigudwi
guédn dwjupnulny, huswyhu twb npu hbwnbwipny hwdwdwpulw-
putwlut ghunwupdut pugujumipudp jud ptph juqdulibpy-
dwdp, 442 dpwugptph phph dowldwdp b ubppypnudng, dniyyunhunnuyg
nuquUuyupnipjui ny yuwnowd (ny |hupdtp) jhpundwdp:

Uniypnhunnu) pwquudupnipjniutitpp, npnup  hhugkpnpy
hhdtwlwt pununphsh (CC5) hhdtwljut ptdwt ki, hwdbkdwwnwpup
unp hwuljugnipinit b qupwlubph JEpuhuljdwt ypulnhuynud [2,
6,7]: Uju punuyphsnid dbkp mbuwtp pugudkup 36,5 dhohtt vhwynp,
husp gnyg E vnwhu, np IPC-mud pujuiljwthtt unp wju dnintignidp nlinbu
paujujuwswth sh Jhpwnynid Zujuwunwth uwnwghnbwpbbtpnd b
phnbu pupbjuddut hwdwywnwuwt tkpnid b

Zulinnnipyut nfjuikph dudwbwlht b yuwnowd wpdwuquipp
hwonn huljnnnipjnit hpwlwbwgubint hhdtwlwt wuyknubphg vkl
t [5]: Ujuntudtiwguhy, hblnwugninmipjut wpyniupnid hwjntwpbpyty
E, np FUNY-utph hwdwdwpujuputwljuwt nphunwpynudp (CC4), hig-
whu bwb 929 gnpdptpwgubph Unthpnphugp (Upnmwunhunwpynidp),
wniphint nt hbnwnwpd juwp (CC6) nhintu phph Eu ukpppdus hw-
Jjuutnutywl unwghnuwpubpnud:

Mptpnpy hhdtwlwt pununphst ntuntdbwuppnid £ wjuwghup
wuwbklnubp, huswhuhp tu oph b LEyupwkubpghuh duwnwujupu-
pnudp: Ulthuwyn E, np wyju pununphstt wdbjh owwn ninnus £ gudp
jud dhohtt Ejuunin nitkgnn wnwpwdwopowuitkpht, npunkn ppuip
hujuwbtu |nipe dwpnwhpwybp bu: Qupdwbtwh sk, np wju pununnphsh
dhwynpubpp hhdtwjuwtnid pwwn pupdp Eht hwnljuwbu dwjpwpw-
nupnid b junonp punupbpnud:

Zujnth k, np pniduwppuumnuljuquh wipwdupup pwbwlp Junuig
E bpyuyuginid AUNY-ubph wnwowgdwl hwdwp [4,8]: Zknlwpup’
CC7 hpdtwlwt pununphsnid nrunidtwuhpynn pnidwphiwnnn-hh-
Juin hwpwpbpulgnipniip tnybybu wpphwlwi b Zwjwunwih
unnwughntwpubph hwdwp:

qQuz pununnphsubptt ni gnpstjwljupgtpp, guynp, nhinbu puyju-
Jutwswith sk ukpnplb Zuywunwih uvnwghnbwpubpnud: Uju hbwnw-
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qnuunipniup htwpwynpnipinit pudnkg puguhwynbint pupbjuddwt
ukpnid hwnjuybu hudwywnuwupwt dwubtwgbnubph JEpuyun-
puundwl, 94z spwuqptph dowluwb b gonpswunpuwl, FUMNY-ubkph
Upnnunhinnupuwi b dnyjinhdnnu) pwquujupnipjut tbpppdwt hwup-
gtipnud: Ppujuiugdws ntuntdtwuhpmipinip IPCAF gnpshph wnwght
Jhpundwt thnpdt Ep Zujwunwind: Uju htwpwynpnipmitt ngtg
unwghnbwpubphtt hpuubwgutint 442-h huptiwquuwhwwnnid: IPCAF

gnpshph Ypjuwlh Yhpuenidubpp htwpwynpmipinit junwt puguwhwg-
wnbnt hpwlwbwgusd pupbthnfunidubpp b qupgqugnidubpn:

Chynilujus F27.07.22

Ouenka nporpamMMm npopuiakTuk UH@pekuuii 1 UHGEKITUOHHOTO
KOHTPOJIS B cTaninoHapax Apmennu B 2019 roay ¢ nomousbo
MexxayHapoaHoro uucrpymenta IPCAF

I'.0. ITano3san

[IpencraBneHsl pe3ysbTaThl OLUEHKHM MPOrpaMM NpPO(MIAKTHKH HHOGEKIHH U
nnpexuuonnoro koutposs (IIMUK) B yupexneHnsx 34paBOOXpaHEHUsI, OKa3bIBAOLIHX
CTallUOHAPHYI0 MEAMIMHCKYI0 momolnb. CpenHsas CyMMapHas OILIeHKa IporpaMM
I[MNUK mo ctpane B 2019 roay xapakTepusyercs Kak «cpeaHsas». MeTogoMm Koppems-
LMOHHOTO aHAJIHW3a YCTAHOBJIEHBl OCHOBHBIE KOMIIOHEHTBI, IO KOTOPBHIM IIONy4Y€HBI
HaWHU3IIUE OIEHKH M KOTOphIE MAaKCHMAJIBFHO BIMSIOT Ha PE3YJIbTATHl OCTalbHBIX
KOMITOHEHTOB. PaboTa 1o yka3aHHBIM HalpaBIeHUSM MTO3BOJIUT cKopee u 3ddexTuBHee
CKOPPEKTHPOBATh CUTYALHIO.

Evaluation of Infection Prevention and Infection Control Programs
in Armenian Hospitals in 2019 with the Help of the International
IPCAF Tool

G. H. Palozyan

The results of the evaluation of Infection Prevention and Control (IPC) Programs
in Armenian hospitals are presented. The average total rate of IPC programs for the
whole country in 2019 was estimated as “medium”. Using the method of correlation
analysis, the main core components were established, for which the lowest estimates
were obtained and those lowest estimates have the maximum effect on the results of the
remaining components. Work in these areas will allow us quickly and effectively
correct the situation.
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Zuyuunnuih Zubipuy bnnipniunid Jwppljuiug b

JEunuuhutph opowunid ppnighjngh wnwetimyh
wpdwbwgpud nhyptph hwdbdwwnwlwb punipwghpp
2016-2019 pp. dudwtwjuhwwnywuénid

L.U. Uupquyuib

Cpliulh Uluppwn Zhpugn whywl yEknwlwb pdrlulul huduyuwpul,
vwipbwpwbnipyul wdphni
0025, pliul, Ynpyniiah h., 2

Ly p punkp. qnnng, ppnighng, hwnntl] unuubquynp qupuly

Upphwljuunipjniu

Ppmghingp hwdwpynud £ wphiwphnid hwjnth hwnniyy Junub-
quynp qnnunqutphg dkyp, npt nith juplnp pdojuljut, unghwjuljw
b ntnbuwlwt tywiwlnipnii: Uju hwighgund b YEuguthubph
JEpupunwunpnyuljut opqutiibnh gnpéniutnipjut qquih jpwtiqupnid-
ubkph, npnup k| nputg wujdwb yquwndwn i nuntnd [4,5,10]: Uguwp-
hnud dwppljug opowtinid nnupkjut gputgymd E wnwohtt wqud
hwynbwpbpjwsé ppnighingh wykjh pwt 500 hwmqup nbwp [5]: U24-h
njuutpny ppnighingh hwdwp wipwpbiyuwun spowbtipnmid hpw-
juwt hhjwunwugnipjniup nwuppbpynud £ yupnntwybu qpuigyushg
[6,7]: Gkunwunig dwpnnit ppniglingh thhnjuwgdwt onpuwyh dknpnidu
wnwbgpwjhtt ntp niuh ppnighingh jutpowpgljdw, JEpwhuljdwi b
Jhpugdwt gnpénd [9], b npu jwdugny dhongp Yhunwuhubph
opowlnid Jupwlhh Jipwhulnudt b [3,7]: Upjuwphmid qpuiigynn up-
wnnidhg htwn sh dund twb Zujwuwnwbp, npnbn ppnighingp hwdwp-
Ynud E tugbkdhy b wdbbwwnwpwsdws qnnung qupul: dbpohtt nw-
phutphtt wjuntn tjunymd £ hhpwinugmpju obpnwlh pwpdpu-
gnud Yhunwuhtbph opowtnid, npt b hwigkgunid E dwpnluig Udnwnn
wpdwtugpynn nhyptph npnpwhh wéh [1,2,8]:

ZEnwgnuumipjut tyunwlju £ hpujutugut) wnwetimuyh hujn-
twpkpjws ppnighingh  phwpbph  hwdbdwwnwlwt  JEpnidnipmit
duppuilg b YEunwuhubkph opowtnid Zwjwuwnwih Zwbpwybnnt-
pintunid 2016-2019 pp.:


https://doi.org/10.54503/0514-7484-2022-62.4-94
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‘Ujnipn b ukpnnubkpp

Zhinwgnuumipjut wmipp 22 UL «hJuugnipnitittph  Jipw-
huljdwit b Juwupwupghjdwt wqquyhtt YEunpntr MNUY-nid wnlju gh-
Sujugpuljumt 85 Alh wwowntuwlwl, huswybu twb YEunwbhubph
wnnnonipjut hwdwppwphwihtt juquulbpynipjutt Animal Health
Information (www.oie.int) Juypnid nknunpus ndjuukpt Eu: Zknw-
qnuinipjul dudwbwlwugpnipniutt pungpynid £ 2016-2019pp.: Uniph
Jhdwljugpulwb Jipnismipniup Juwnwpybk] E Microsoft Office Excel
for Windows hwdwljuipgsuyhtt thwplph oqunipjudp: ZEnmwgnunipjut
yniph tjupugpnipjub pipwgpnid ogurnugnpéyt) kb pugupdwly pykp,
Epunktiuhy b huunbuuhy gnmgwhpubp, dwppiuig b Yhunwuhutph
opgwtnid ppmgkingh wowgtwlh nkwptph dhol Ywwh punyph tjw-
pugpnipjut hwdwp juwnwpyby E Ynpijughnt JEpnidnipyni:

Upmniupubpp b putwpynidp

2016-2019 pp. dudwtwlwhwnywémd ppnighingh wnwetwlh
ntwypbkp gputgyl] Eu hwipuybnmpjut pnjnp dwpgbipnud: bpuljw-
twgyt) E duppljuug b Yhunwuhttph wowetimljh wpdwtwugpdws ppne-
gngh ntwptph Ykpnisnipeyni’ puwn 22-h b dupgbph:

Unjniawy 1
ZZ-mud ppniglingh wnwolwlih nkwypkph panhwimip dlwpughpp
(2016-2019 pya.)
Swpbtiphy Yhuplph putiuly Yhyptph hwpwpkpulgnipemi
2016 49 276 0,18
2017 140 305 0,46
2018 269 179 1,50
2019 4077 246 16,57

Cunhwunip wodwdp 2Z-nud (wgnuuwly 1) 2016 1 2017 ppe.
ppoighingny hpjwity dwppubg pubwlp ghpulpet) & hhjwin fhu-
nuuhubph pwbwlh hudbdwwn, vwluyt 2018 b 2019 pp.-ht hhjwun
Ykunwuhubph puwtwlp tnky Ewydkjh puwn, ptng npnid 2018-ht nhwptipp
2017-h hwdbdwn wgky kb 1,5, huly 2019 p.-ht 29,1 whqud: 2019 p.-hi
pnnp dwpgbpnud qpuiigyt) E hhyutny YEuguuhubph pwbwlh upny
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wd, npit wdktwyt hwjuwtwljwiunipyudp yujdwtwynpjus t jhugu-
uhukph opowtnid hpwlwbwgynn hwdwdwpwljwpwbwljut huljnnnt-
pjul pupbjuydudp, stuyws np wyb ninklgyly E bwb dupgljutg opow-
unud hhjwinugnipju wybjugdwdp:

Unpniuwly 2
Upwqunnth dupgh ppnighingh wmuwelnulh pluypkph pinphwbng
bwpwghpp (2016-2019 p.)

Swunbiphy Yhupliph pwtiuly Yhyptph hwpwpkpulgnipmi
Yhuqwlh dwpn Lunguuh/Uwpn
2016 5 47 0,11
2017 15 42 0,36
2018 28 0
2019 862 43 20,05

Upwquénunuh dupgmud wwwnlbkpp hbnbjuh tp (wnnuuwl 2):
Ghunwuhutph oppwnid ppnigkingh niyptph phip 2016 . ‘hth E udu-
qugnijup (n=5), hulj 2018 p.-hg htwnn nhwunyl; L jupni] wd 2019 p.-hu
hwutkiny] wpwbjugnyht' 862 nhuyp: Uhliinyt dudwbwl vwpnljuig
opowtnid 2016-2017pp. nhwptph phyp tnk) b qplpt unyup: Qupdw-
twugptyny 2018p. Jupulp Junpnily w&k) ' hwutbym] bwjunpn bplyo
wnwphtbph gniguwtthoht:

Ugniuwl 3
Upwpuinh dwpgh ppnighingh wnwgbwih plypkph phgphwbngy bjwpugppp
(2016-2019 jope.)
Swipbtphy Yhupkph pwtwly “Yhyptph hwpwpkpwlgnipmiu
JLugwih dwipy Lunwuh/dwpn

2016 4 32 0,13
2017 9 40 0,23
2018 22 34 0,65
2019 228 30 7,60

Upwpwwnh dupgnd ppniglngny qupuljws jEunuuhubph pyh
Yupniy wé k gputgyl) twl 2019 p.-ht, pp nhwptph phyp tnk k228
(mnyniuwy 3): Uwpnljug opowunid ppnigkingh nhwptph swpdpupu-
gnid wnwbdtwlh wnwwnwiunidubp skt tjuwnydb. dhohtt mmupklwb
gnigwthop Yuquby k34 nhwp:



Mepununckas Hayka Apmenumn HAH PA 1. LXII Ned 2022 97

Unjniuawly 4
Upduwppp dupgh ppniglingh wrwglmlh nlypkph piphwbniy dyupughpp
(2016-2019 popa.)
Swuntiphy Yhuyplph pwtiuly Yhyptph hwpwpkpulgnipmi
Yhtquih | dwpy YEunwih/dwpn

2016 2 20 0,10
2017 18 19 0,95
2018 44 23 1,91
2019 449 24 18,71

Cuwnn wnyniuwly 4-11‘ jkunwuhubph opowtnid ppmigkingny Juw-
pulusutph pwtwlp Updwyhpnd 2016 p.-ht Enk) k2 ghwyp, wyw
wunhfwiwpup wdk] ko hulj 2019 p.-ht gpuigl] E jupml wg
hwutubiny hp wpwybkjugnyu gmgulhhzhh‘ 449 npbuyp: Uwpnyuig
opowlnmd  ppnighingny Jupulusutph pwbuwlp 2016-2019 pp.-hu
nwwnwiyby £ 19-24-h vwhdwbtbpnud:

Uginiuwl 5
QUnuppniipph dwpgh ppoiglingh wpwglhwlh nlypkph plphwbniy
dwpughpnp (2016-2019 jop.)

Swipkphy Yhwplph pwhwy “Yhyptph hwpwpkpwlgnipmit
Ykiquth | dwpy Ytlputih/dwpy
2016 9 21 0,43
2017 11 12 0,92
2018 29 18 1,61
2019 532 20 26,60

5-pn wnyniuwlhg Eplinwd E, np Jhuguhubph opowtnid ppnigk-
1ngny Jupuljusubtph pwtwlp SEnuppniihpnid 2016 p.-hu bk k
uqugnyip’ 9 nhup, wyw wunh§whwpup wdk) t, hul 2018 p.-hi
qpuitigyty t jupnily wg hwutibng hp woun]bjugnuh gniguithpht' 532
ntyp: Uwppljug opowtnid GEnuppniuhph dupgnid 2016-2019 pe.-hu
qpuigyky £ 18-21 nhup:
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Ungyniuwl 6
Ynuuyph upgh ppnigkingh wewglmh nhypbph phphwbniy djupughpp
(2016-2019 popa.)
Swunpbiphy Yhuypliph putiuly Yhyptph hwpwpkpulgnipmi
Yhtquih | dwpy YEunwih/dwpn

2016 4 35 0,11
2017 32 55 0,58
2018 36 25 1,44
2019 262 14 18,71

6-nn wpniuwlh nyjujubph JEpnidnipniithg wwpq L npuntnd,
nn Unwnwjph dwpgnud 2016 p.-hu ppnighngny Jupuldt) k 4 jeunuih,
huy 2019 p.-htt nlypkph phyp hwul) E hp wowybjugniyi wpdbpht' 262
ntyp: Uwpplutg ppgwinud ppmigkingny Jupuljjusitph putwyp
Ununnuypmid, h  wmwpphpnipnit twjunpny  bjupugpdus  dwpqbph,
2019p.-hl by t tJuqugnyip’ 14 nlwyp, huly 2017 p.-ht wowbjw-
gnyjup’ 55 nhwp:

Unjniuwly 7
Lnpm dwpgh ppniglngh wrwglwlh pkuyplkph piphwbnip bjwpugppp
(2016-2019 popa.)
Swipbtphy Yhuypkph pwtwly “Yhwpbph hwpwpkpulgnipmiu
yhuguih Uwpn YEunuh/dwpy

2016 6 3 2,00

2017 5 6 0,83

2018 24 9 2,67

2019 281 11 25,55

7-pnn wnnuwljhg Eplnwd E, np YEunwuhutph opowtnid ppnt-
gtinqny Juwpuwljwséutph pwtuwlp Lnphmd 2017 p.-ht Enbkp £ udw-
qugnijip’ 5 nlwp, huly 2018 p.-hg hkwn qpuitgdt) E jupny wg 2019
p.-ht hwubtny hp wowykjugnyh gniguihohti' 281 nhyp: Uwpnljuig
onpowtnid ppnighingny Jupuljdwi ntwyptpp Lnnhnid 2016-2019 ppe.-hu
wnwwnwiyky £ 3-11-h vwhdwutbpnid:
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Ugniuwl 8
Chpwlp dwipgh ppnigkingh wrwglwlh nhkyplkph plnhwinip bjwpughpp
(2016-2019 popa.)
Swunpbiphy Yhuypliph putiuly Yhyptph hwpwpkpulgnipmi
Yhtquih | dwpy YEunwih/dwpn
2016 9 33 0,273
2017 25 57 0,439
2018 28 17 1,647
2019 832 42 19,81

Cutn 8-pr wyniuwyh’ Yhigwhubph spewlnid ppnighingny Juw-
pulpjwsitph pwbwlp Chpuymd 2016 p.-ht ko) b wduqugnyip’ 9
ntwp, huyy 2017 p.-hg uljuws nhnyly Ewd wpnki 2019 p.-ht hwuibyng
hp wowybkjugniyi gniguthohtt' 832 nhwyp: Uwpylubg spowtnid 2016-
2019 pp. ppoighingh phwpbph pwbwlp wwwwudl) t 17-57-h uwh-
dwbiubpnud:

Unjniuawly 9
Ui bifpph dwpgh ppniglingh wnwglw(h plyplph phnhwbnip jupwghpp
(2016-2019 popa.)
Swipbtphy Yhuypkph pwtwyy “Yhwypbph hwpwpkpulgnipmiu
yhuguih Uwpn YEunuh/dwpy
2016 7 69 0,10
2017 10 54 0,19
2018 20 25 08
2019 121 39 3,1

9-pn wnmuwlhg tpnd E, np Yhunwuhtbtph ppowtnid ppni-
ghingny 11u1pu11111u125hhp]1 rhin U]nthpnu[ 2016 p.-hu hqh[ E -
qugnytp 7 nhup, huly 2017 p.-hg ujuws qpmhgl{hl E w& 2019 p.-hb
hwutlkiny hp wpwbjugnyi gniguhohtt 121 nhyp: Uwpnlubg
opowlnmid ppnighingny Jupuljusubph pwtwlp dwupgnid 2018p.-hu
tnk) kE uduqugnyup® 25 nlyp, 2016p.-ht’ wnwykjugnyup® 103 nhup:
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Ungyniuwly 10
Sunjniph dwpgh ppniglingh wnwplwlh nkuypkph phphwbniy bjupwghpp
(2016-2019 popa.)
Swunbiphy “huyplph pwtiuly “Yhwypbph hwpwpkpulgnipmiu
2016 0 0
2017 9 2 45
2018 11 0
2019 41 0

Cutn 10-py wyniuwlh ndujikph” YEugwithbph opewinid Sw-
Ynionmid 2016 p.-ht ppnighingny Jupuljdwt nlyptp skt gqputgyty, huly
2017 p.-hg uuws Whunynd b wupphpupup wg' 2019 p.-ht hwu-
Uy wpwykjugny gmguithohtt 41 nhwp: Uwppuig spowtnid
Swiynioh dwpgnud 2016, 2018, 2019 pp.-ht nhwptp skt gpubgyt), huy
2017p.-ht knky k 2 nbup:

Unpniawly 11
duyng 2nph wpgh ppnigkingh wpwebwlh pkuypkph phnphwbnip djwpwgppp
(2016-2019 jope.)

Swptiphy Yhuplph putiuly Yhyptph hwpwpkpulgnipemi
Ykiqwth | dwpy Yklputih/dwpy
2016 2 5 0,40
2017 12 8 1,50
2018 29 9 3,22
2019 474 12 39,50

11-py wnyniuwljhg Epinwd k, np YEunwuhubph opowtunid ppni-
gbinqny Jupwlwsubph pwbwlp dwng 2mpnid 2016 p.-hu bEnbk
wuqugnyyp 2 nhwp, huly 2019 p.-ht gpuiigyt] E jupmy wg hwu-
Uk hp wpun]byugny gmguithohtt' 474 nhwyp: Uwpylubg spowtnid
Juyng nph dwpgnud 2016-2019 pp.-ht gpuugyby k5-12 nhwp:
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Ungniawly 12
Cplwimid ppnighingh winwebhwh nhkuyplph panhwinip Gjwpughpp
(2016-2019 popa.)
Swunpbiphy Yhuplph putiuly Yhyptph hwpwpkpulgnipmi
JLunwuh dwpy Lunuuh/Uwpn

2016 1 11 0,09

2017 1 10 0,10

2018 2 19 0,11

2019 5 11 0,45

Cutn 12-pn wniuwlh ndjubph’ Yhiguuhbph opowbnid ppne-
gtingny Jupulusutph pwiwlp Gphwunwd 2016-2019 ppe. Ltk k 1-5
ntyp: Uwpplutg ppgwinud ppmighingny Jupuljjusitph putwlp
Bplhwinud tnyb dwdwbwjwhwnjuwénid nuwnwydtl) £ 10-19 nhwph
uwhdwtibpnud:

bPpuljuwbwgyt) £ bwb Ynphjughnt dEpnwdnipnit (bWjup): Cun
Ybpmdnipjull wpmyniipbkph’ 2017 (= 0,622) L 2019 (r,= 0,652)
pyuluutubphtt wpdwbwqpyt] E gpuljut dhohtt nidqunipjutt Ynpk-
Jughnt juy (p<0,05) Yhunwuhubph b dwupputg spowtinid wpdwbw-
gnud nhwptph dhol: Uhwdwdwtwl] hwpl k toky, np 2017 p.-ht kY
hhqun JEunwinit hwdwywnwupwb) 2 b wdkh hhqun dwpy,
huy 2019-ht hwhwrwyp (Uh pwih hhdwin Jhiguwimb dkly hhdwbn
Uwpy):
ﬂﬂﬂﬂﬂ o o o
ryy= 0,652 ry= 0,622

nnnnn

Animal
m:

‘Ulwp. Unphjughnt 4tpnidnipini

Ujuyhuny, YEunwiup/dwpny hwpwpbpulgnipjuup Jepupk-
npnn wjjwiubkphg Yupbh b Gupwnpl), np jud YEunwuhukpp
opowlnid hhywunnipjutt hwjntwpbpbjhnipniut £ wdk, jud
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tpwug ke Jupulh nnwpwsdnidu E pupdp nbkdy npulinpky, jud
k. Uk hhutn JEunuuht wwwndwn £ qupdl] Uk pyny dwpn-
jutg Jupuldwib: dEpptwlut Eqpubhwiuqdwi qunt hwdwp
whpwdbon E dwbtpulpjhwn puquunnpun hbnwgnunipnibubp
hpwuwbwgtb:

Lhnnibjué F29.07.22

CpaBHHUTe/IbHASI XaPAKTEPUCTHKA IEPBUYHBIX CJIy4aeB Opyueie3a
cpeaM Jiroel U ;KUBOTHBIX B PecnniyOsimke Apmenus B 2016-2019 rr.

JILA.Capresin

Bpynennes cauraercsi OMHUM U3 CaMbIX OIACHBIX 300HO30B B MHUpE, UMEIOIINM
B2)XKHOE MEIMIMHCKOE, COIMAIbHOE M 3KOHOMHYECKOE 3HaueHHWe. Exeromno B mmpe
BIiepBbIe peructpupyercs 6onee 500 000 ciayuaeB Opyueesa.

Ienp uccnenoBaHus — NPOBECTH CPAaBHUTEIBHBIN aHANINU3 BIIEPBHIE 3apETUCTPHU-
POBaHHBIX ciydaeB Opyleiesa y JIoaeH 1 )XUBOTHBIX B PecryOnuke Apmenus B 2016-
2019 rr. MaTepuanoM HCCIIeIOBaHUs TOCIYXHJIM JaHHbIE O(QHINAIBHOW CTATUCTUKU
MunuctepcTBa 31paBooxpaHeHus PA, a Taxke naHHele BcemupHOW opraHuzanuu
OXpaHbI 3I0POBbS KUBOTHBIX. XPOHOJIOTHUS HccaenoBanus oxpareiBaet 2016-2019 rr. B
2016 u 2017 rr. KOMMYECTBO OOJBHBIX OPYIEIUIE30M JIOACH MPEBBICHIO KOIHIECTBO
OOJIBHBIX KUBOTHBIX, HO B 2018 u 2019 rr. Koau4yecTBO OOJIBHBIX KUBOTHBIX OBIIO
BBIIIIE, IPX 3TOM YMCJO ciy4yaeB yBeiauumiock B 2018 r. nmo cpaBHenuto ¢ 2017 r. B 1,5
paza, a B 2019 r. B 29,1 pa3a no cpaBHenuto ¢ 2017 r. B 2019 r. mpouzomien pe3kuit
pocT 3a00J€BaeMOCTH >KHBOTHBIX BO BCEX PETHOHAX, YTO, CKOpEE BCEro, CBSA3AHO C
yIy4IIeHHEeM STHAEMHOIIOTHYECKOTO HAA30pa CPea KXUBOTHBIX (BBIABISEMOCTH CIIy-
yaeB). B To jxe Bpems Habroancs pocT 3a00J1eBaeMOCTH CPETU JIFOIEH.

Comparative Characteristics of the First Registered Cases of
Brucellosis in Humans and Animals Between 2016 and 2019

L. A. Sargsyan

Brucellosis in considered to be one of the most dangerous zoonoses in the world,
which has a significant medical, social and economic importance. More than 500.000
cases of brucellosis are reported worldwide per year. This study aimed to carry out a
comparative analysis of the first registered cases of brucellosis in humans and animals
in the Republic of Armenia (RA) between 2016 and 2019. For this research we used
data of the official statistics of RA of the Ministry of Health and The World
Organization for Animal Health, between the years 2016 and 2019.

In 2016 and 2017 the largest number of brucellosis cases were registered in
humans, on the contrary in 2018 and 2019 the number of sick animals was higher,
moreover in 2018 by comparison to 2017 the number of cases increased by 1.5 times
and in 2019 by 29.1 compared to 2017. In 2019 a sharp increase in the number of sick
animals was registered in all regions, which can be due to improvement of
epidemiological surveillance among animals (case detection), although it was
accompanied by an increase of the incidence of the disease among humans.
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Ljupngh Jwubwhwwinndubph pupnpnipinibttpp b tpwig
jwujuwpgbnuip

Z. U. Puputguit?, U. U. Nujuiyub?, Z. 9. Zupnienlayui!?,
N.U. Unipnhiywi'?, U.U. Yupduybnju!?

U 2Epugnt whfwl ENEZ, paphwinip Jhpwpnidnieyul wdphni
0025, pliul, Ynpyniih h., 2
2ebunnuggh Swpy UNL «Uwnnhlp pdolulul §Elnnpni
0032, Epliudy, “}. Jwpnidwly, 28/1

Pwbuyp punkp. pupnh b (Enninhubph swpnpwl ninmigpubp, pupnh dwu-
bwhwwunnud, wpnibwhnunipinil, juppuyhtt wipwujupu-
nnipnil, npubkpulh twjpwyhpwhwwnwljwh kdpnjhqughw

‘Lhpwénipjniu

Ljupgh b (Enninhubph swpnpuly ninmigpubph, dwwnit pupn-
pul gnjugnipiniutiiph, wwpwghwnwihtt hhjuinnipniuttph yhpwhw-
nwlut pnidnudp phnbu wpngh Yhpwpnidnipjut juplnp juunhpubphg
dkhu k, wyt b wdth E Jupbnpynud, pwuh np 4ipghtt wnwphubph
pywd hhjwunnmipnitubpp prhgpwdl wdnmid Gu [6,9,14,19]: Ljupnh
wnwelwjhtt pungltinh wpphwjuwinipjut dwuht £ Jiumnd nppu vw-
pudwdnipjniutt wpjuwphnid, pnnp swpnpuly ninnigputph owppnid
wju qpunbgunid £ 6-py wnbnp, hull dwhwgmpjut gniguwihony 3-pn
nbnnud £ minnigpuwputiwjut hhwunnipiniiubph swppnid: Lyjupnw-
jht pungytnny hhjwunutph dwhwgnipjut dwwpnpulp hwubnd k
90%-h pupnh Fwhpbjught b dkqnpipuwihlt swpnpuy popnp inpuw-
gnjugnipiniuiiph opowtnud [5,10,15]: Mniuwuwnwbh Fwotnipniunid
pupnh wpwetwghtt pungykn hwunhwynid £ swpnpul] ninmigpubph
Uhtsl 5%-h opowtnid: 2006 pywlwihg dhtgh 2016 pyulwut puljws
dudwiwwhwnduénid (Fr-nud yupnh wpwetiuyhtt pungybnh ws k
ujuwnyt). gpuigyus unp nlypbpp 6183-hg hwuk) ku 8320-h [22]: 1980-
2015 pp. yupnh pungytnh nbwptpp towwunlgly &b, pth Jkpeht
opowtimid gnigwthop Juynitiaghy k: 2013-2017 ppe. jutwbg opowtnid
hhjuwinugnipjut dwjupnuljt wdk) B nupkjut dnnwynpuytu 2%-
ny, vhtyntn mnudwpnjuig spownid dtwghk] E juynit: Ujuniwudt-
tuyuhy, hhyuungnipjntup nnudwupguig Unn 3 wihqud wytih hwdwja
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E whinnpnoynid, putt juwbwbg: 2020 p. wpjuwphnud 905 677 dwipnnu
Unwn wjunnpnpyt) Eyupgh pungytin [3,4]:

Ljwpnh pungytnp nnudwpnljuig ppguwtmd pungytinhg dwhw-
gnipjut hhugkpnpn, hull jwuwbg spowtnid jnplpnpn wdkiwwnwpws-
Jus yuwndwnt b Zhquunnipmniithg dwhwugnipjut pughwinigp dw-
Juppuljtt wydbkih pwb Ypjwyunldl) £ 1980-2013 pp., vwluyb wyh
Juynitwmgly E dhtiplh 2019 pywljuin [11,12,16]: Ljupnh dwubwhwnnid
wjt hhduwlut dbkpnnt E npp pnyp B wwjhu swpnpul] ninnigph
nbypmud qquihnpkt Gpuwpwgtl] Jyubph wbnnnipiniip, npny phy-
phpmud’ twl wpnnewgty: Uhwdwdwiwly jupnh dwubwhwnnudp pw-
pnttwlnd £ hwdwpdb] pupdp rhuljh Jhpwhwwnnipnil, npp gquydw-
twynpJws E husybu ubkpyhpwhwnwuljut quiquéwihtt wpnibw-
hnunipjudp, wyigku b hknyhpuhwnwlui (kpuhnumpjudp pupu-
huwpnppnpuyhtt pupnmipnititbpny b dwip puppuyhtt wpwjuwpw-
npnipjut qupqugdudp [9,16-18]: ‘Unpugnyt vwppwynpnidubph Yhpw-
pnudp qquihnpbt Wjwuqtgpl] E wpyut Ynpunh pybpp, vwlugt wyt
owpnibwlnid £ dwnnwhnghs dbow) b juyuwswydu) dwubtwhwnnidubph
dwdwtwl jupnn E ghipuquigt) 2000 Uj-p [2,7,8,20]:

Ljupnuyhtt wipwjuwpwpnipniup bu wwhywiunid £ hp wpphw-
Jwlnipjnitp, pwih np hwdwh Juphp k jhumd Jhpwhwwnbnt jjupnh
wupkiphdwih ny pujupup dwjwiny wughbktunh, wykjwugk] £ twub
ghrnqn, ppntihly htwwinpuinny, wupkuphuwih fwpwwihtt thunpndhly
thnthnjumipnitiubpny Jhpwhwwnynn wwughbunubph pwbwlp, npnup
unyuhull pwdwpup  Swyuwih wwpkiphduwyh phypnid  niukl

gnpéniubnipjutl tjwugnid, hugh wpyniupnid pupgnipniuttph phyp
hwutnud k 14-32%-h [1,13,21]:

Upnipp b kpnnubpp

«Uunnhlp pdojuljwt YEuwnpnth Jhpupniduljut pudwbdnit-
pnud 2011-2021 pp. juwnwpyl] B jupph wwnndhwlwt b wnhuhy
185 dwutwhwwnmy: Thpwhunjwsibph 53%-p Yht t (n=98), 47%-p’
nnudwprn (n=87): Mwughkuwntutpp knky ki 18-75 nnwpkljwi:

dhpwhuwndws wwghbunubph 61,1%-u nibubkgh] £ swpnpuly
ninnigp (wyn pUmd quuuiplh), 38,9%-p Jhpwhunl] b pupnpul
ninpnigpubph, wjybknynllyngh, vtjuyhtt wppnwhwpdwb, htyybu twb
npuwydwwnhl ubkjybunpughuh wundweny: Nughbunubph 20%-p
Jyhpwhwwnybk] £ nminklhgnn wuwpnnghwubph (ghrng, dkppwuhfjulwt
ntnunily, ppnuhl pwpwpiughtt htnnpuhfughw, wubkdhw) b npny
hpwyhdwlutph (minnigph Jud pownnh uynnnwt yuwwnndwsp) wyuwn-
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gwnny: 16 hhywunh pupnh dwubtwhwnnudp juwunwpydl) E nigklgnn
olismwnwljwt b uhpw-winpwjhtt Wwwpninghwttph yuydwubtpnid: Mw-
ghtuntutph ptwnpmpjut hwupgnd hhdp Gu punmitdb] hywybu wp-
dwnwljut Jhpwhwnnipnit juwnwptnt htwpunpnipjniip, wjbybu
£ opquthquh Ynnuhg tdwt swjwih dhpwdnnipjut mwutthnipiniup:

Updwwnwljut Jhpwhwinnipiut hwdwp jupbnpyl] Eb ninng-
pwyhlt ywpnghuh tnwpwsusnipiniup, ukp- b wpunwjjupguyhtt dbnwu-
nwqubph wnluynipiniup, htyybu twb nipnigph Yntwnwlunugine-
pintup dwghuwnpwy wunpubph b jyjupnh gponitph vwwppbph hbkwn, npp
npnoyk) E wighngpudhl b UNLS hbnnwugninmpjudp b hwdwlwupgswght
otptnugpuwdp: Yhpuwhwnwlwt Swjuwih wnnwbkihnipniup guuhwwnyty
E hwoyh wotljn] wughknh pinhwinip Jh&wlp, jupnh $niuyghn-
iy gniguthpubpp, yupnh wwpkuphuuygh dbwgnpnughtt Swjwyp, npp
syiinp k hth wybh phy, pwt wdpnne swjuwih 20-25%-n, hull nhuwnpn-
$hly thnthnjunipniuubtph I}hu.lanL[‘ 35-40%-p, npp wwpuwnhp E bwlb
nuklgnn wupninghwitph nhwypmd pwpwpuhtt thupbn, upnh hob-
uhl hhjwunnipnil, siswpwljut hwdwlwupgh hhwiunmpmniuubp:

Ljwpnh $nitiyghntiug ntqbpdp qhwhwndby b upgh uyhuwlng
uhliplqtnt hupuynpnipjudp wpnwhwpnjws phnphthuljwi gni-
guiihoubkpny, Ynugniyngpudduwyny b wput yuquumd C uyhwnw-
Ynigh quwhwwndwdp: Zwdwlupgswihtt shpinugpdwt thgngny hup-
Juplyt] B dwubwhwwnnidhg hbnn dbwgnppuyhtt swjuwp b tpw
nnnuwyhtt hwpwpbpulgnipjniup jupnh uljqpiwut Swjwiht: Ow-
Juuyhtt wmtpwjuwpupnipjut wupugqumud juwnwpll] b goukpuyh
gninh twhuyhpwhwnwlui Edpnjhqughw, b vhuyt Yplhuwlh he-
nwqnuniudp hwjwunhwiwny, np dbwgnppuyhtt Swwp dkdwgl L,
Juwnwpyty kjjupgh dwutwhwwnnd:

Jhpwhuwwnnipniuiubph uonn dbkdwdwutnipniup tnk)p £ wjw-
twyht punyph, puyg b wjbybu 5 wughtuin Jhpwhwwndt] £ wuhk-
nwdghh momgpuyhtt b npwdwnhl wunmjusph nu Gkpnpnduy-
twyhtt wpnibwhnunipyut Wuwndwnny: 8 wwghtun snwy Jhpw-
hwut] tE pwpwjuwpnppnpujhtt wpnghuh hwpwgnit junpugdwi
wwwndwnny:

Ljupnh  gutiugué dwubwhwwnmd Yuwwwpbihu hwpdh ko
wntybk] hknlbjw) Uninkgnidubpp.

e Jppwhunulwi hudwpdbp Uninp wihpudbonnipyut nhu-

pnid ppwdl Enith hwwnnudny,

e Utkquyh puylhsibph wupunhp hpuend' juyh Jhpuhwinw-

Jut nuown unwbiwnt tyyunwyny,

* pupnh jhwpdtp dnphihqughw,



Menuumackass Hayka Apmenun HAH PA 1. LXII Ned 2022 107

e punpnh wupbkuphudwih ypkghqhnt hwwnnid hwpdnthly Gpnwnph
Jud ynudwwwwn phuynjjup niukhh jhpwenidng,

e Ukplhpwhwnuwlul untingpudhugh Yhpuemd pupph Y-
nmigwésph hpktnhdhljughuyh b hwwndwt vwhdwip npnotynt

tywwnwlny,

e wpgniwht jnwgnijuwnnph b hidnunwwnhl pudpwlh fhpw-

nnud’ 1hwpdtp hununwgh vnwugdw tyuwwnwlny,

¢ ubkpyppwhwnuwljut wpnitwhnumpjut pupdp phuljny wuw-

ghkunttph hwdwp Yhpwnt) «Cell Saver» wuupunp nkhb-
dniqhw junwpkint tywwnwlyny:

Ljupngh  hjnuuduwsph hwwnnudp hhdtwlwiunid uljuyly L npniuph
wnwppbph b gpuppuyhtt Epulubph dkpjugnidhg hbnn, wjiniwdbbwg-
h] nipnigph swhubph htn Juupws 17 ghuypnid junwupby ko wu-
phuphdwgh hwwnnud, pudwtnud, htwnn dhwjtt wunpubph dEpjugnid,
Jupnud b hwwnnid:

Upmniupubpp b puttmplnidp

Ljupnh dwubtwhwndwt yuwpuquynid wpnibwhnunipyub dw-
Juph Jpu wqnnn wungwnibph Jhpnisnipemniut pingplky k2 gy
2011-2016 pp. L 2016-2021 pp. pujusd dudwbwlwopewtp, Ytpohuhu
pupwgpnid Yhpwunyk) k jupnph dwubtwhwndwb wpnh dnnbgnidubph
wudpnne wpubbuyp: Upjub wnwybjugnyt Ynpniun wpdwbwgpyl)
wowlnnujut b wowlnnujub juytmswyu) htdhhbywwnkjnndhwubph
dwdwtwl], dhohtt Ynpniunp Ywqdbk] E 18704240 dj: Qujuwlnnujui
htuhhtywwnkjunndhuyh wupuquynid wpyut Ynpniunp, pun Jhdw-
Jugpnipjut, nuppipynud £ wowlnnujut hkdhhtywwnkjunndhwihg b
qquihnphb wulwu £ 1100+150 dj:

Unjuilt ynpunp surjun (1)

3000
2500
2000

2850
1500
1000 1750
500 1180
0

Shuntpuy bl ntipuyhlt Lywpnuyhl Gpudih
ity {hquu]npnidng

Ljwp 1.Upwt Ynpunh swdwh jupnjusnipniiup jupnh
dwubwhwwndwt dkpnnhg
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Upjwtt Ynpunp swjwih Jpw kwjut wqnbkgnipini nith Jhpw-
hwwnwljut dkpnyp (Wup 1): Unwdbkjugnyt Ynpniun ghnynid £ $h-
unipw) hundwl dudwbwly 2850350 U}, huly npniipuyht Uninkgnidm]
Ubkpnph nhypnid wjt qquihnpkt yuljwu ' 1750+160 1] (p<0,05): Upjuila
wjuqugnyu Ynpniun (1180+130 uj) phwydl) k qhuniyut nnhyh b
puppujhtt Gpujubkph wupkuphdwyhg pnipu juwdwb, npuwihg hkwnn
Uhuwyjtt hintujwsph hwmndwt wwpwquynid:

Ljupnh ogwjuwghtt gnjugnipjut suthubkpp tnybuybtu wudhpwlwb
wqnbgnipinit ki niukgh) wpyub §npunh swjwh Jpu (byup 2): Uput
ujuqugniyt Ynpniun (1200+220 ) nhwnydl E dhtgh 5 ud, hul] wow-
Yhpugnyybp' 15 ud b wnbh swhubph nhypnid (2100+430 uy):

2500

2000

1500
1000

"B
0

Uhlisk 5 wd 6-10 wl 11-15 ul 15wl b wilkgh
Lywpnh opwifuught gnjugmpub swdbpp

‘Lhwp 2. Upjut npunp Swduwih jupjubnipiniip jjupnh opwpawghtt
gnjugnipjuil suthubiphg

Ljupnh wwpbkuphduwgh niblghntiuy Jhdwlyhg tbpdhpuhwnw-
Jul wpywt Ynpunh jupdusnipjut hbnwgnundwt dudwbwl wupg-

yt] £ np wpwybjugnyt Ynpniun miukgh] B gupnh htnukipnunhy
ghnngny wwghtuwnbpp (3800£1240 uj): Fhihwip ghpngny wwughbuwn-
ubph pudpnud, tnpdw] wwpkiphdwyny wwghbkunubph htn hwdbdw-
nws, buljub sknnudubp skt wpdwtimgpyty (Wup 3):

4000
3500
3000
2500
2000
1500
1000

500

|

Lnpuwywupkbphudm  Fhijhwp ghmmq  Mnuwnbklpnwhl ghrog
Mupkiphiwh Jhdulp

Ljup 3. Upjwl Ynpunh dwjwih uwp jupgh gupkuphdwih Jhdwyh htn

o]
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Cunhwunip wndwdp wpjut Ynpniunp 2011-2016 pp., 2016-2021
plulubibtph hudbdww, tuqb) E ipnt wiqud’ juqubing hundw-
duyhtt dwutwhwwnnudubph hwdwp 100 dj-hg dhtsh wnwybjugniyup
500 U}, hul (uybwsw]uy dwubwhunndbph yqupuqumd wjuqu-
qnujlip 500 U}, wnun]bjugnuyp 4200 Uy (p<0,05):

Fninp ywughkuwnbbpp, npnbp upwplyt) b jupnh dwubtwhwwn-
dwl, htnppwhwnwljub oppwtinid nitkgh) Eu mwppkp wunhgwth
puppujhtt wipwuwpupnipjut Eplnyputp, uwluy 51,4%-h dnun
npuip bk kb wpwbighunp pinyph wpunwhwpnybn] dhwyt $hp-
dktntbph pupdpugdudp: 26%-h Unwn qputgyt) & phihpniphth up-
Swdudljtn pupdpugnid wpwtg jjuppuyhtt wipwduwpupnipjut Yih-
uhjulwt tpwhubph: Mughkunubph 12,4%-1 niukgh) k jjuppuyhtt wb-
pudupupniput §ihthhuluwh upnuhujnjusnipmt’ wughwn, Ju-
it phiheniphtibdhw, Eugbbwnyuphw, npuughg 4,3%-h dnwn wpdw-
twgpyt E dwh: ZEknukpninhly ghrngny yughtuwnutph jadpnid gipw-
lont) Eu pupnujhtt wupwuwpupnipjub swup dbbpp, wpdwbwugpyus
dwhtph 71,4%-p wuwjdwbwynpjws k bEnk) npuwuny: Fhjhwp ghpngny
wughbunubtph pjdpnid dwhqut nhwp sh wpdwbwgpyt): Ljuppught
wipu]upupnipyudp wudwbugnpduws hbudhpuhwnwlub duhw-
gnipiniup ykpohtt nwphutpht uqulk) k5,4%:

Ljupnh dwutwhwndwl dudwbtwl] wytyhuh dwbp pupnnipmnii-
ukph Ywujowpgbnudp, htusywhuhp Gt ubpyhpwhwnuljut wpnibw-
hnumipnitp b hknhpwhwwnwlut juppuhtt wipwjupupnipniip,
sh Ynpgpk] hp wpphwwinipinitp: Glukng dkp thnpdhg b hknwgnun-
Uwl wpmynibipbphg Yupsnd kup, np wppub tuqugnyh jnpoiun
wywhnynid £ whwunndhwluwt dwubwhwnnudp: Zwpgdh wnbbng
qpuljubmpjub JEpnisnpinibt nu Ubp thnpdp wewyby bwjupinpbh b
dwuttwhwundwt  gpoiupujhtt dninbkgnudp: Uju  ghypnmid  ppnitiph
wnwppbpp Jupbjh £ oyl wnwtdhti-wnwtdht, husp gynipht k jupnh
«puagr nniuph yupugquynid: Unwbinupun dwubwhwnnidubph dudw-
twl jmjugnyy Ukpnyp hknwgynn hwnjwsh winpuyhtt thwpdtp uk-
yniuwgnmut b, wyjuhlipt' nobkpulh &ninh b gupnughtt bpulh Y-
wnudp, wyuw wupkiphdwh hwwnnudp: Ukp hbnnwgnunipnibaubph wp-
mniupmid tdwbiophtiml) dninbkgdwt nwypnid wpjut dhohtt Ynpniuwnp
Juquty k1500 uy:

Zudwunpbny qpuljwinipinitt nu Yhthjujut wwphubkph dbp
thnpdp  tkpdhpwhwnuluwb quiglusughtt wpn iwhnunpyub wew-
owiguwi nhuljh gnpénukpt k.

o pupph (uybwsu]uw whnwhwpnudp' 15 wd-hg Uks gnpugnt-

piniutbpp,
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* pupnh ghomnhl (phuinpndhly) whonwhwpnudp,

¢ Ubkjuwmthljulut nknuniyp,

¢ (hquynpdwt tywwnwlny winpuyhtt junnigyusputphtt tw-
huwytu Uninbkgdwt wthtwphunipmnip:

NMnpndniq wpnitbwhnunipyutt wpwewgdwt hhdtwlwut yundw-
np yupnh wupkiphdwh dwghunpw) winpiubph Juwunidu E: Uks gn-
jugnipniibph wwpwuquynid  wpnibwhnunipyut jutjowpgbdwb
tywwnwlny wthpwdtown k.

e punpnh juybwswyw) htdwiughnduyh nhuypnid juwnwpby utine-
gnn wunpubph twhwhpwhwnwljut bdpnjhqughw, wp-
nniupnid gnjugnipinitp npny swthny  Ythnppwtiw, b wpjub
Ynpnrunts wtih phy Yihth, |

¢ Jhpwnt] yhpwhwnwlwt hwdwpdtp dntwnp punhniy popw-
Ynwpnnuptiw jupdwsp, uwnwpl) jupgh jhwupdtp dnphih-
qughu,

e pupnu wupnponipjudp whowwnk] wput pppwimnnipintithg,
wthtwphnipywt nhypnid npu ukpplunid ubkndb] jupn-nwu-
ubkpynidwntyu juywtp b uvinnpht uhubpulp,

e «Cell Sever»-h oqunuugnpénid,

e puppuihlt tpwlukph jhquijnpmd ny pht wpnwwwpbiph-
dwwnng, wy] hjntujwsph wbgwwndwt pipwugpnid:

8hnnqny wughtuwnubkph wpyut Ynpunp Jpu wgnnid b wnwehty
htpphtt wnpwuw; bhhybkpnbkiqhwt b Ynwgmpughnt hwdwlwpgh
huwhinnudubpp, htyybu twb wupkiphdwh wungnipiniup, npp pny; sh
wnwihu wijuwu dbphugul] nnnuljuynp jupnigduspubtpp: Uju
wuwpuwqujnid wpwyl] btwhiptnpbh £ hwndwswihtt dwubwhwwnnudp,
pwl Juytwbwyw) hbtdhhbwwwnkjundhwubpp: Lujtwdwdu) dhow-
dnmpnit poyjunnptih b dhwyt dkdwswwy gnjugnipmniuiutnh nhw-
pnid, Epp htinwgynid £ yupbuphdwjh hwdbdwwnwpwp thnpp hwnquws:
8hnngny wwghtuwnubph twhwhpuwhwnujut twpuwyunpuundut
dudwbwl] wuhpwdtpn t Juwpquiynplk] hbudnunwqh hwdwlwpgp,
Juwnwupt] wibuptqhw hwdbdwwnwpwup gusdp Epuljughtt Lupdwt wuy-
dwliubpnid, yupunwnhp ogunugnpst «Cell Sever»:

Uthmthjuljut nnuniyny yughbunutph jodpnid withpudton
E Juunwpl] (Enninhubph twhwdhpuwhwunwlut gEndyptuhw b
htununwgh gniguthpubph snind: Ljupph dwubwhwnnd jupbh |
wju niwypnid, Epp phihpniphtth gnigwthop ns wybih kE, pwt 150 dyung/j:

Unip juppuyhtt wbpujwpupnipniut wowyl) dwup pupnnt-
pinit k, hsnd b wuwydwtwynpdws E hbndhpwhwwnwljwt qun opow-
unud dwhwgnipjutt hhdtwlwt nnynup: pw hhdtwlwt yundwn-
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utipt kb gupnh dbwgnppuyhtt yupkuphuwgh thnpp putwlp b $niuly-
ghntw wipwjuwpwp Jhdwlp ghrng, ghunpndply hnthnjunpniubp:
Unip puppuyhtt wbpwjwpupnipnit qupquuwnt nhuljh gqnpént-
ukphg Uklhh pbypmd tnythull wuhpwdbown E juwnwplk] pnubkpulh
&minh twpu]hpuhwnwlub tdpnhqughw’ wnnne hunnwsh hhugbip-
upndhw vy byunulng wpyniipnid Ubkbwgubiny dtwgnp-
nujhtt hwndwsh pniuljghntiw) htwpuwynpnipiniiubpp: Mughtunutph
hudpnid, npuntn Juwunwpyb k geukpulh twhwdhpuhwnwlut Edpnih-
qughw, twhwgnmpinit sh gputgyby:

Ujuyhuny, yhpwhwnwlwt nkpthjuyh junwpbjugnpsnidp b
jwupiupgbjdwtt  Jtipnhhojuy ulgpnitupubph Yhpwenwdp Jkpohtt 3
wnwpnid pnyy; bu ndb) gupph dwubwhwnnudubph dudwbwl wpyub
Unpniunnp wuqlgut] dhish 2 wbqud: Mwghkunubph dwbpuljphun
punpnipniup b goubpulh twhpwdhpwhuwnulut  bdpnjhqughwt
httwpwynpnipnit i nwhu btjuwqugniyuh hwugubnt hbwnyhpwhw-
nwlwl juppuyhtt wipwjuwpupnipjut hwdwhujutnipinip:
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IMpoduiakTKa 0CIT0KHEHUH MOC/Ie Pe3eKIUU NeYeHH

A. A. BapcersiH, A. A. BockansH, I'. B. Apytionsin, P. M. Kyprunsu,
A. M. Bap:xanersin

COBepLHeHCTBOBaHI/Ie XprpFPI‘IeCKOﬁ TCXHUKHN HW MNPUMCHCHHUC HN3BCCTHBIX
TIPUHIUIIOB HpO(l)I/IJ'IaKTI/IKI/I 3a INoCJICAHUEC IroAbl MMO3BOJUIN CHU3UTH KPOBOIIOTCPIO IPU
pe3CKUMU MCYCHU B 2 pa3za. TH.IaTeJ'IbeIﬁ 0T60p NarueHTOB W IMpcaonepanmoHHas
3M6OHH33HI/I§[ BOpOTHOﬁ BCHbBI CBOAAT K MHUHUMYMY 4YacCTOTY HOCHGOHepaHHOHHOﬁ
IIEYCHOYHOM HEIO0CTAaTOYHOCTH.

Prevention of Postoperative Complications After Liver Resection

H. A. Barseghyan, A. A. Voskanyan, H. V. Harutyunyan,
R. M. Kurghinyan, A. M. Varzhapetyan

The improvement of surgical technique and the application of the above
mentioned principles of prevention, in recent years, have made it possible to reduce
blood loss during liver resections by 2 times. Cautious patient selection and
preoperative portal vein embolization minimize the incidence of postoperative renal
failure.
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Introduction

Hepatitis B is a life-threatening infection caused by the hepatitis B virus
(HBV). It is a major problem for health care systems worldwide due to causing
chronic infection which can lead to liver cirrhosis and hepatocellular carcinoma
(HCC) [19]. In 2015, the prevalence of HBV infection among general
population globally was estimated at 3.5% with nearly 257 million people living
with chronic hepatitis B (CHB) [8]. It is estimated that around 650,000 people
worldwide die each year from the complications of CHB [9, 21]. Hepatitis B
surface antigen (HBsAg) is a surface protein of HBV that has an
epidemiological significance as detection of its high levels in the serum is an
indication of acute or chronic infection and that the individual is infectious
[2,4,6,7]. Hepatitis B e-antigen (HBeAg) is a small polypeptide that exists in the
serum during early phase of hepatitis B infection, soon after the HBsSAg
becomes detectable. Infants born to mothers who tested positive for both
HBsAg and hepatitis B e-antigen (HBeAg) are at a higher risk of developing the
infection (transmission risk 70%-90%), whereas those born to mothers positive
only for the HBsAg bear a lower transmission risk of 5%-30% [10,13]. In
addition, up to 90% of those perinatal cases become chronic infections [12, 18].

The Advisory Committee on Immunization Practices (ACIP) recom-
mends immunoprophylaxis (using hepatitis B (HepB) vaccine and hepatitis B
immune globulin (HBIG)) for infants born to HBsAg positive women within 12
hours of birth, followed by completion of HepB vaccine series and post-
vaccination serological testing for vaccine induced antibody and HBV infection
[4, 16]. When used alone, HepB vaccine is effective only in preventing perinatal
HBV transmission by 71-75%, whereas the combined efficacy of HepB vaccine
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and HBIG usage is higher (up to 94%), including for infants born to HBsAg
positive women [1, 5, 16].

Timely birth dose vaccination (within 24 hours after birth) against HBV
is a key intervention for preventing the transmission of the virus from mother to
infant at birth, which could be enhanced by antenatal testing [19, 20].

In Armenia, hepatitis B vaccine has been offered to children since 1999.
It is currently administered to appropriate target group of children according to
the national schedule of immunization, that is through 4-dose schedule: hepatitis
B vaccine monovalent birth dose followed by three doses of combination of
vaccines for diphtheria, tetanus, pertussis, hepatitis B virus, Haemophilus
influenzae b, poliomyelitis (DTP-HBV-HIB-IPV) [14].

The aim of this study was to assess the effectiveness of HBsAg
serological testing offered to pregnant women in order to improve the HepB
vaccinations in infants in Armenia.

Material and Methods

HBsAg serological testing of pregnant women

The retrospective cohort study included information from a pilot program
conducted between July 2010 and July 2013, as a part of which a new
epidemiological surveillance system was introduced to report and monitor HBV
infections in pregnant women, (including HBsAg serological testing of pregnant
women) in seven antenatal clinics in Yerevan, Armenia. In all clinics involved in
the pilot program at the time, the HBsAg serological testing was offered to
pregnant women as a part of antenatal care. We studied the impact of the
HBsAg serological testing on the HepB birth dose vaccinations in newborns in
Armenia from 2008 to 2015.

Coverage of hepatitis B vaccination in infants

The coverage of the total birth dose and timely birth dose of the hepatitis
B vaccination (within 24 hours of birth) in newborns both in Yerevan and in
other regions (provinces) of Armenia was calculated by the following ratios:

ov = M, ov = w, Cov- is the coverage of the hepatitis B
vaccination, V- iS the number of total vaccinated newborns, Viimey — is the
number of timely vaccinated newborns, P-is the number of appropriate target
group of newborns.

Information of 12,9621 newborns in Yerevan and 19,5173 newborns in
other provinces of Armenia was analysed.

Statistical analysis

The median (Me) age of pregnant women infected with HBV, mean (M)
of cases of HBV infections in pregnant women, and standard deviation (SD) by
years were calculated. The prevalence of hepatitis B in pregnant women in
Yerevan was determined using the 95% confidence interval (CI) method.
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To assess the effectiveness of HBsAgQ serological testing offered to
pregnant women, data were analyzed using Chi square test (y°). The total
number of vaccinated infants and the number of timely vaccinated infants
during 2008-2010 and 2010-2013 were compared using actual and predicted
numbers, p-values less than 0.05 were considered statistically significant.

We also studied the prevalence of HBV infection (between 2008 and
2018) and HBV carrier state (between 2016 and 2018) in general population and
among women per 100 000 of people in Armenia. Morbidity rates (MR) was
calculated by the following ratio: MR = gx 100 000, n- is the number of cases

of HBV infection, or number of carriers of HBV, P- is the number of total
population, or number of women in Armenia

We used the database of the National Centre for Disease Control
(NCDCP) of Armenia

Results and Discussion

The prevalence of HBV infection in pregnant women in Yerevan

We investigated the retrospective data of the cohort of 6,789 pregnant
women that were tested for HBsAg during 2010-2013. 70 (1.03%) out of 6789
women (M=17,5), (95% CI 15-20) were HBsAg positive. The prevalence of the
cases of HBV infection in pregnant women by years in Yerevan during 2010-
2013 were as follows: 2010: n=14, M=2,3 (95% CI 1,51-3,09); 2011: n=33,
M=2,75 (95% CI 2,19-3,31); 2012: n=10, M=0,85 (95% CI 0,092-1,57); 2013:
n=13, M=1,86 (95% CI 0,5-3,22) in 2013 (Table 1).

Table 1
The HBsAg positive cases among pregnant women in Yerevan

Examined HBsAg

Year pregnant positive M+ SD 95% ClI
women cases(n)

2010 1035 14 23+1.5 1,51-3,09
2011 2486 33 2,75+ 1.65 2,19-331
2012 1928 10 0,85+ 1.19 0,092 - 1,57
2013 1340 13 1,86+2.5 0,5-3,32
Total 6789 70 17,5 £10.5 15-20

Dynamics of the total and timely coverage indicators at birth dose of the

hepatitis B vaccine in newborns

In the study, the retrospective data of coverage indicators of total and
timely birth dose of the hepatitis B vaccine among newborns in Yerevan and in
other provinces of Armenia were analyzed for the period between 2008 and
2015.
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In provinces of Armenia, in 2008, the number of total and timely
vaccinated newborns was 25,764 and 23,579 respectively; in 2009: 26,927 and
25,107; in 2010: 26,336 and 25,785; in 2011: 25,219 and 25,144; in 2012:
25,640 and 25,539; in 2013: 20,285 and 20,285; in 2014: 20,280 and 19,480 and
in 2015: 18,676 and 18,039.

In Yerevan, in 2008, the number of total and timely vaccinated newborns
was 12,342 and 10,936 respectively; in 2009: 13,163 and 12,096; in 2010:
12,683 and 12,435; in 2011; 13,100 and 13,085, in 2012: 12,519 and 12,513; in
2013: 16,265 and 15,327, in 2014: 20,571 and 18,526; in 2015: 20,388 and
19,384.

Our analysis showed that in Yerevan, the coverage indicator of total birth
dose of the hepatitis B vaccine decreased between 2009 and 2010 (from 99% to
95%), but increased between 2010 and 2012, (from 95% to 100%), it
decreased again in 2013 (to 83%), then increased again in 2014 and in 2015
(92% and 91%) (Fig. 2).

In provinces of Armenia the coverage indicator of total birth dose of the
hepatitis B vaccine decreased between 2009 and 2012 (from 99% to 93%), it
increased in 2013 (100%), then again decreased in 2014 and in 2015 (97%)

(Fig. 1).

100 10 9 9 0 100 o7
9 5 === Coverage indicators
80 91 of total birth dose in
3 Yerevan
60 -

2008 2009 2010 2011 2012 2013 2014 2015

Fig. 1. Total coverage indicators (%) of birth dose of the hepatitis B vaccine in
newborns in Yerevan and provinces of Armenia.

In Yerevan the coverage indicator of timely birth dose of the hepatitis B
vaccine increased between 2008 and 2012 (from 89% to 100%); then decreased
in 2013 (80%), then increased again in 2014 and 2015 (83% and 86%) (Fig. 2).

Whereas in provinces of Armenia, the coverage indicator of total birth
dose of the hepatitis B vaccine increased between 2008 and 2010 (from 88% to
94%), decreased in 2011 and 2012 (93% and 92%), it increased in 2013
(100%), and then again decreased in 2014 and 2015 (94%) (Fig. 2).
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Fig. 2. Timely coverage indicators (%) of birth dose of the hepatitis B vaccine in
newborns in Yerevan and provinces of Armenia.

Effectiveness of HBsAg serological testing of pregnant women on
hepatitis B vaccination in newborns

A Chi-Square Test was used to determine the statistical significance of
the effectiveness of the HBsAg serological testing offered to pregnant women
as a part of antenatal care to improve vaccinations of birth dose of HepB
vaccine in Yerevan. We compared the number of total vaccinated infants with
the number of timely vaccinated infants during 2008-2010 and 2010-2013 in
Yerevan (Table 2).

Table 2
The number of total and timely vaccinated newborns to hepatitis B in Yerevan
2008-2010 and 2011-2013

2

Years Total Timely x p
vaccinated vaccinated
2008-2010 38319 35467 29,9 <0,001
2011-2013 41884 40925

Data analysis showed statistical significance of increase of the number of
timely vaccinated newborns as a result of pregnant women being offered a
HBsAg serological testing during 2010-2013 in Yerevan ( p<0.001).

The incidences of HBV infection and carriers of HBV among the general
population and women in Armenia

The incidences of HBV infection (2008-2018) and carriers of HBV
(2016-2018) in general population in Armenia were studied.

The cases of HBV infection included acute and initial diagnosis of
chronic HBV. Of the 772 total cases, 276 (36%) were women.

Between 2016 and 2018, a total of 1,460 cases of carriers of HBV were
recorded, of which 697 (48%) were women. We observed that the rates of
carriers of HBV increased from 10.8 to 21.7 and from 9.9 to 19.4 (per 100,000
people) respectively during 2016-2018 in total general population and in
women, in both cases, HBV carriers’ rate have doubled (Fig. 3).
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Fig. 3. The incidences of HBV infection (2008-2018) and carriers of HBV (2016-2018)
among the total population and in women in Armenia (per 100,000 people).

Our data indicate 1.03% prevalence of HBV infection among pregnant
women in Yerevan (n=70, M+SD=17,5+10,5, 95% CI 15-20) demonstrated by
the data analysis of the HBsAg serological testing of pregnant women in
antenatal clinics conducted in Yerevan from July 2010 to July 2013.

In this study, we also provided insights into prevalence of HBV
infections in Armenia among the total population and among women between
2008 and 2018 to demonstrate burden and importance of prevention of HBV
infection.

We observed high incidences of HBV infection and its carrier rates
among the total population and among women in Armenia. Although universal
vaccination has reduced the incidence of HBV infection between 2008 and
2018, cases are still common (Fig. 3). An alarming finding was the significant
increase of HBV carriers rate during 2016-2018; from 10,8 to 21,7 among the
total population and from 9,9 to 19,4 among women, 48% (n=697) out of HBV
carriers (n=1,460) were women.

The similar findings were presented in the previous studies. Of the 134
women, HBsAg screening test positive results was 4,5% (95% CI 0,99%-—
8,01%) in South Africa in 2014 [3]. Of the 3,238 women enrolled, 7,4% (n=
241, 95% CI 6,6% to 8,4%) were HBsAg positive in Nigeria in 2017 [11]. In
Spain, HBsAg prevalence in pregnant women was 0,42% (95% CI 0,33-0,50) in
2015 [15].

HBsAg prevalence among general population and among pregnant
women were estimated in Italy and in Greece between 2005 and 2015. In lItaly,
HBsAg prevalence in general population was 0.8% (95% CI 0,4-1,0), in
pregnant women was 0.8% (95% CI 0,7-1,0). In Greece, in general population
was 3,3% (95% CI 2,2-4,7), in pregnant women was 2.9% (95% CI 2,4-3,5)
[17].
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It was previously described that timely birth dose (within 24 hours after
birth) of the hepatitis B vaccine is important factor for prevention of hepatitis B
infection from mother to infant at birth [19,20]. In order to assess the
effectiveness of HBsAgQ serological testing offered to pregnant women for
improvement of hepatitis B vaccinations in newborns in Armenia, we studied
dynamics of total and timely coverage indicators in birth dose of the hepatitis B
vaccine of infants in Yerevan and in provinces of Armenia during 2008-2015
(during HBsAg testing, before and after) to compare the rates of birth dose
vaccinations. As HBsAg testing among preghant women conducted only in
Yerevan, we showed that the coverage indicator of total and timely birth dose of
the hepatitis B vaccine increased on the whole during 2010-2013 in Yerevan, in
comparison with provinces (Fig. 1, Fig. 2).

Epidemiological surveillance of HBV infections in pregnant women,
including reporting and monitoring of cases was improved in Yerevan during
2010-2013. It provided much useful information of HBV infections in pregnant
women and measures undertaken by the antenatal clinics for prevention of
mother to child transmission. These measures contributed to the improvement
of the total and timely infants’ vaccinations for hepatitis B in maternity clinics
in Yerevan (p<0.001).

The improvement of vaccinations against hepatitis B in Yerevan was
largely related to the introduction of epidemiological surveillance system of
HBYV infections, HBsAg serological testing of pregnant women and appropriate
reporting, and monitoring in antenatal clinics.

There is an urgent need to implement effective prevention strategies to
lessen the HBV burden among pregnant women and to prevent HBV infection in
infants.

Conclusions

The results of our study suggest recommendations to improve
epidemiological surveillance system of hepatitis B among pregnant women in
Armenia, including HBsAg serological testing of pregnant women in the last
trimester of pregnancy, recording, reporting and monitoring of cases of hepatitis
B infections due to the importance of timely vaccinations of infants by HepB
vaccine and combined efficacy using of the HepB vaccine and HBIG for
immunoprophylaxis of hepatitis B in infants born to HBsAg positive women. It
is also vital to conduct awareness campaigns among pregnant women to educate
them the importance of serological testing (for prevention of mother to child
transmission) and vaccination against HBV in antenatal clinics. These measures
will enable to better assess the prevalence of HBV infection in pregnant women
nationally and will improve the hepatitis B vaccinations in newborns.
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Bausinue ceposiornueckoro rectupoBanusi oepemennbix Ha HBsAg
AJIA1 yJIyullleHUsl BAKIIUHAIIUM HOBOPOKIEHHBIX MPOTHUB renatura B
B ApMeHnH

H.C.Meakonsin, A.C.Oranecsin, A.P.bagansin

Pe3ynbTaThl MpoOBEIEHHOIO MCCIIEAOBAaHUS MAaCcCOBOTO CEPOJIOTHUECKOTO TECTH-
poBanus Ha HocuTenbcTBO HBSAQ BupycHoro remaruta cpean 6789 OepeMeHHBIX
JKeHIIH, 3a nepuon ¢ urons 2010r. mo wroms 2013r., BeisBmm Hammune HBSAQ B
1,03% (n=70, M£SD=17,5+10,5, 95% CI 15-20).

IMomHass w cBOeBpeMEHHas BaKIWHAIWS HOBOPOXICHHBIX IIEPBOHM 1030
BaKIWHBI poTUB rematuta B B r.EpeBane 3a 2010-2013rr. mocToBepHO yiydIImiach
(p<0,001). PacnpoctpaneHnocts remaruta B cpeau Bcero HaceneHus U cpeu XKEHIIUH
B ApmeHuu 3a 2016-2018 rr. Bce ewme mnponoinkaercs. Ilokasarenu HOCHTEILCTBA
renaruta B cpenu Bcero HaceneHus yBenuuniuch ¢ 10,8 1o 21,7, a cpeau skeHIUH — ¢
9,9 mo 19,4.

Zuyuuwnwbimid hnhkph HBsAg-h odwputmjut phunnunpdmi
wqnbkgnipjniup tnpwdhutph htbywwnhwn £-h
wuwnjuwunndubtph pupbjuddwt hwdwp

UL.U. Ukpniyui, 2.U. Zndhwthuywi, U.0. Pugujut

ZEnwgnunmipju wpyniupubpp uynd &, np Gphwbnwd 2010-2013ppe.
nupwugpmu 6789 hnhutph quuquéwyhtt upphthigh wpyniupnid HBsAg—h-
poiuwpnipjul mwpwsywsnipniup Juqut) k 1,03% (n=70, M+SD=17,5+10,5,
95% CI 15-20): Ephwunid unpwshuutph opowunid junwpdws hbyyuwwnhwn R-h
puphwinip b dudwtwlhtt yunduunnidubpp pupbjuddtl) Eu 2010-2013pp.
pipwgpnud, npp ubkpunpkt juwws E hnhikph quiquéwihtt upphthigh
htwn (p<0,001): Zkywnhwn P-h nwpwsusnipniup ghinbu swpnitbwlynud k
wqquptulsnipjut b Jubwbg opowtnid, 2016-2018pp. puwlsnipjub opou-
unud hbywwnhwn £-h yhpniuwlpnipjub gniguthott wdbjugty £ 10,8-hg dhuish
21,7, hulj jwlwbg opowtnid’ 9,9-hg Uhtislh 19,4:
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Poanb 3A0poBOTO oﬁpasa JKM3HHU M IIPABUJIBHOI'O MUTAHUA
B JICHCHUH 0KUPCHUSA

A.T'. Ilerpocsin, 3.T. zknaosin

ETMY um. M. I'epayu, kagedpa enympennux 6onesneil u nponeoesmuxu
0025, Epesan, ya. Kopiona, 2

Kniouegvie cnosa: oxupeHue, )XKUPOBas TKaHb, OCIOKHEHUS OXXKUPEHHsS, Hpodumak-
THUKa, JIeYeHHEe, HU3KOKAJOPUITHbIE TUETHI, PU3NUecKast aKTHB-
HOCTb

OskupeHue — 3T0 N30BITOYHOE HAKOTUICHHE KUPOBOW TKAHW B OpTaHHU3ME.
3a HECKOJIBKO MPOLICIIINX ACCATHICTHH B OONBIIMHCTBE CTPaH MHpa pacipo-
CTPAHEHHOCTh OKUPEHUS CTPEMHUTENBHO pacTeT [1].
M30BITOUHEIN BEC BIMSIET HA COCTOSIHUE BCEX OPTaHOB U CUCTEM, MHOTHE
MTOCTIEACTBHAS OXHUPEHUS TMPENCTABISIOT YIpo3y JKW3HH 4enoBeka. OXupeHue
MIPUBOJUT K PA3BUTHIO TaKUX MATOJIOTHH, Kak:
e 3a00JIeBaHUsl CEPIEYHO-COCYTUCTON CUCTEMBI — apTepHaibHas THIEp-
torust (Al’), aTepockiepo3, KOTOpPBIE, B CBOIO OYepeab, MPHUBOMIST
K H(apKTaM MHOKap/a, HHCYJITaM, PETHHOTIATHAM, HEQpOIaTHsIM,;

® DHJOKPUHHBIC HapylieHHs — caxapHblii nuaber 2-ro tuma (CJ),
CTepOUIHBIN quadeT, cuaapoM Muenko-Kymunra;

e cuHApPOM HOYHOTO armHo3 (CHA);

e 3a0oyeBaHUsI KOCTHO-CYCTaBHON CHCTEMBI — OCTE0apTPO3bI, OCTE0APT-
PUTBI, TPEDKU MEKIIO3BOHOYHBIX JIMCKOB;

® OHKOJIOTHYECKHE 3a00JIeBaHWS — pak TOJICTOH KHIIKH, IICYCHH,
JKEITYHOTO TTy3bIPsi, TOPMOHO3aBUCHMBIE BUJIBI OITYXOJIEH.

[locmenacTBus 0GaHAMBPHOTO OXHUPEHUS TMPUBOIAT K CYIIECTBEHHBIM
OTpaHUYEHMSIM KayecTBa KU3HHU, NHBANMIU3AIMN U Jaxke cMepTu. Ux ropasmo
JIerde Mpea0TBPaTUTh, YeM BbUTeUnTsh [13].

B cBs3u ¢ 3TM BO BCEX Pa3BUTHIX CTpAaHAX MHpPA BENETCS aKTUBHBIN
TTOMCK HOBBIX BBICOKOI(D(PEKTHBHBIX CIIOCOOOB MPOGMIAKTHKY U JICUSHHS OXKH-
peHHs, B OOJIBITUHCTBE CITy4aeB CaMbIM 0€30IacHBIM U 3(pPEeKTUBHBIM METOIOM
CUMTAETCS 3I0POBBIN 00pa3 KU3HM.

Huaznocmuka oxcupenus
Jnisi TMarHOCTUKY OKUPEHHS HCIOJb3yeTcs IoKa3zaTelb — HHICKC
. o 2
maccsl Tena (MMT), wnun nuanexc Kerne: tekymmii Bec (kr)/poct (M°). Hopmais-
Hoe 3Hauenne UMT ot 18 mo 25.
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CreneHb OKUPEHUS OLICHUBAETCS TaK:
HUMT 25-30 — norpaHn4YHOE 3HAYCHUE, HAJTMYUE JIUIITHETO Beca;
HUMT 30-35 — oxxupenue I crenenu;
HUMT 35-40 — oxxupenue 1l crenenu;
HUMT 40 u Gonbue — oxxupenue 111 crenenn.
Kpome Macchbl Tena Takke yYUTHIBAIOT TOJLIMHY KOXKHOW CKJIaJKU TMOJ
JIOTIaTKON, KOTOPYIO MOXKHO B3SITh IMUIIKOM (B HOpPME 10 2 CM), BEITUYHHY
o0xBaTa XKHUBOTA (B TAIHH U TI0 HaOOJIee BHICTYTAIOMIEMY MECTY).
OCHOBHBIMH MTPU3HAKAMH O’KUPEHUS SBISIFOTCS:
® yBEJIMYECHHE MACCHl U 00beMa Tena;
e OJIBIIIKA TIPY HE3HAYUTENBHBIX (PH3UYECKHUX Harpyskax, y monaeit ¢ 11
CTETICHBIO [IBIXaHUE 3aTPYAHEHO JaXe B TIOKOE;

e TMOBbIIICHHOE apTepuaibHoe nasinenue (AJl), romoBHbIE 60U, «MYII-
KID» TIepeJ1 TTIa3aMy [P CMEHE TOJIOKEHHS Telia, 00NN 3a TPy IuHOMN;

e 0oiu B cycTaBax W CIHHE, 3aTPYJHEHHBIC ABMKCHHUS M3-32 BBICOKOH
Harpy3ky Ha KOCTHO-MBIIICYHYIO CUCTEMY;

® paccTpoiCTBa NMUIIEBAPECHMUS;

® CHIDKEHHE JTHOMIO;

® HapyUICHUS MEHCTPYAJIBHOTO IMKJIA, Yalle HeperyJsipHble MEHCTpya-

LY WIN TIOJIHOE OTCYTCTBHE;
e ObICTpasl YTOMJISIEMOCTh, CJIa00CTh, IMOIMOHATIbHAS HECTAOMILHOCTh
[2].

Takue mposiBIEHHs Halle BCEro MTHOPUPYIOTCS, JIIOOM HE CUUTAIOT MX
Cepbe3HBIM MIOBOJIOM 00OpaTUTHCA K Bpady, 3TO €Ile OJHa MpodieMa 0KUPEHUSL.
Yacto Mepsl M0 MPUBEJICHHIO MACChl Tela B HOPMY HAUYMHAIOT MPHUHAMATHCH,
KOTJla YK€ €CThb NpOOJIEMBbI CO 3/I0POBbEM, YIPOXKAIOIIUE €0 HOPMalbHON
KHU3HEICSITEIbHOCTH.

OcHoBHBIMH  (paKTOpaMH, NPUBOAAIIMMU K HAKOIJICHHUIO H3JIHILIKOB
XKHpa, SIBISIIOTCS NepeeiaHie U HeoCTaToK pu3ndeckoit akTHBHOCTH. VIMeHHO
C 9TUM cBsA3aHbI 0KoJio 90% ciy4aeB OXMpeHHs. YCIOBHUSA, KOTOpPBIE BENYT K
Pa3BUTHIO OXKHUPEHUs: OOJIBIIOE KOIWYECTBO BBHICOKOKAJIOPUMHOW MUIIH, Oora-
TOM MPOCTHIMHU YTJIEBOJAMHU U KUBOTHBIMH >KUPaMH (CJIaJI0CTH ¥ Fa3UPOBAHHBIE
HANHTKH, XJ1e600ynounbie u3nenus, pactdya, Kondackl, KOMYSHbIE U XKapeHbIE
6mona). Takue MPOAYKTHI B OONBIIOM KOJIHYECTBE MPUCYTCTBYIOT B paldoHe
CPEAHECTaTUCTUYECKOro yeyoBeka. PaboTa mpu 3TOM CTaHOBUTCS BCE MEHEE
SHEPro3aTpaTHOM M CUASYEH, MAJIOAKTUBHBIA TpPyd HPUBOIUT K TOMY, 4YTO
notpedyieHre Kalopuili mpeBblmaeT pacxol. HezaTpaueHHBIE KaJOpUH «OT-
KJIQJIBIBAIOTCS TIO/I KOXKEH, BO BHYTPEHHUX OpTaHax M MEX/y HAMH.

Habop Beca MoXxeT MpOUCXOOUTD NP HAPYIIEHUH B paboTe CIETyIOLNX
OpTaHOB:

® THIoTANaMyc-TUNOGU3 — JEeQUIMT TPOITHBIX TOPMOHOB (COMATOTPO-

MUHA, THPEOTPOIINHA, IPEHOKOPTUKOTPOITHHA), 3TH BEIIECTBA OKAa3bI-
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BAIOT CTUMYJUPYIOIIEE ACUCTBHE HAa LIUTOBUIHYIO KeJe3y, HaAIo-
YCUHUKH, YCKOPSIOT SHEPTeTUICCKUI OOMEH;

® IIUTOBUIHAS KEJ€3a — TOPMOHBI IIUTOBUIHOM JKEJIe3bl — TUPOKCUH U
TPUHOATHPOHWH, HAIPSMYIO PETYITUPYIOT 0OMEH OCHOBHBIX HYTPHEH-
TOB, CTUMYJIUPYIOT pacIleIUIeHHne XUPOBOW TKAHW W CHHTE3 OENKOB.
Jedunur 3TuxX TOpMOHOB MPUBOAMT K YBEIIMYCHHUIO MACCHI TEJIA;

® [IO/DKENTY/IOYHAs JKeje3a — M30BITOK WHCYJIMHA CIIOCOOCTBYET OXKH-
PEHHUIO;

® HAANOYEYHHUKH — TUIepKopTtuunsM, cu"apom Mnenko-Kymnnra,
U30BITOK KOPTHKOCTEPOUIOB (TOPMOHOB HAJIOYEYHUKOB) B KPOBU
CTUMYJIUPYET PaCHICTUICHUE >XUPOB B TIEUYCHH, HO B TO K€ BpeMs
CTUMYJIFPYET UX OTIIOKEHUE B 00JIACTH KHUBOTA, IIJIeY U JINIIA;

® [IOJIOBBIC OPTaHbl — AEPUIUT TECTOCTEPOHA Y MY>KUYUH H SCTPOTECHOB Y
JKEHIIUH CIIOCOOCTBYET OYKUPEHHUIO.

B koHIle mpoIIoro Beka ObUT OTKPBIT €Ie OJMH BIIMSIONIMNA Ha HaOOp
BECa TOPMOH — JIENTUH. DTO BELIECTBO CHUHTE3UPYETCA B MUIIECBAPUTEIBHOM
TPaKTE U >KUPOBOI TKaHU. JIENTUH C TOKOM KPOBHU HNPOHUKAET B TMIOTANAMYC,
r7e CTUMYJIUPYET LICHTP HachimieHus (yraeraer ammetwut). [loBblmieHHOE KO-
JINYECTBO ATOrO0 TOPMOHA CHIDKAET amIeTHT, MOHWKEHHOE — IMOBBINIACT arllie-
THT.

CyIecTByIOT T€HETHYECKHE HAapYIIeHHWS BBIPAOOTKH JIENTHHA W CHU-
JKEHHE YyBCTBUTEIILHOCTH TKAHEH K HEMY. JTO IMPUBOJIUT K CHCTEMATHUYECKOMY
MepeeaHuio, KOTOPOE TPYJAHO KOHTpOIUpoBaTh. KpoMe entuHa B perysiuu
LIEHTPOB TOJIOJAa M HACBHIIIEHHUS YYacTBYIOT JpYyrue BELIECTBA, IPEUMY-
LIECTBEHHO CUHTE3UPYEMBbIE KIETKAMU JKEIIyAKA U TOHKOW KHILKH.

Bo3MoOkeH SATpPOTre€HHbIM TUN OXUPEHUS, BbI3BAHHBIA HEPAMOHAIbHBIM
MIPUEMOM TOPMOHAIILHBIX MPENapaToB MO MPUYUHE HETIPABUILHOTO HA3HAYCHUS
HIIM CaMOJICUCHUS.

OxupeHne Ha (OHE HapYIICHWH CHHTE3a TOPMOHOB BCTPEUAETCS PEXe,
4yeM MulieBoe (repeeaaHue), Ho MPOLEecC MOXYACHUs PU TOPMOHATIBLHOM cOoe
MIPOUCXOJIUT TOPA3II0 CIOKHEE.

Ilpogpunaxmuxa osxcupenusn

Hecmotps Ha mmpokue HaydHbIE M3BICKAHUS B 3TOM 00JacTH, MEIUITIHA
MOKa HE MOXKET MPEJJIOKUTh YOSAUTEIBHOTO METO/1a U30aBJICHUS OT JIMIIHETO
Beca MEIUKAMEHTO3HBIM TNyTeM. B OOJBIIMHCTBE CJy4aeB JCHCTBEHHBIM
METOJIOM TPOMWIAKTUKN W JICYCHHUS OXHUPEHHUS OCTaeTCs 3IOPOBBIA 00pas3
JKU3HHU.

Jist mpoHIaKTHKH OKUPEHHUS TI0 TIPUYMHE YHAOKPUHHBIX 3a001eBaHUiH
TIOKa3aHbl KOHCYJIBTAITMH HIOKPUHOJIOTa U OOCIEIOBaHUS I OIpPeaeTICHUS
YPOBHS TOPMOHOB pa3 B 0.

Pexomenoauuu no numanuio

e ONTUMAaJbHAS KAIOPUHHOCTH C YIETOM HHIUBUIYAITBHBIX TAPAMETPOB

U QU3NYECKON aKTHBHOCTH;
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JIOCTaTOYHOE KOJIMYECTBO YMCTOM BOABI (30 MII Ha KT B CYyTKH);
OTJaBaTh NPEANOYTCHUE HEXKUPHBIM BUIaM MSCA;

XOTs1 OBI pa3 B HEJIENIO BKJIIOYATh B PALlMOH PHIOY M MOPETPOIYKTHI;
KaXIbli I€Hb YIOTPEOIISITh CBE)XUE CE30HHBIE OBOILU U (QPYKTHI;
OTPaHUIHUTH MOTPEOJICHUE COIH 10 4 T B JICHD;

OTPaHUYUTH ATKOTOJb.

He ctouT skcriepuMeHTHpOBaTh C AMETAMH M TOJOJaHUEM MpPU OXKUpPe-
HUU, OHH Manod(peKTUBHBI U Jaxke omacHb! [7]. HyxHo oOpamarbes k Tpa-
MOTHOMY Bpady C LIEJIbI0 pacdyeTa HOPMBbl KAJIOPUMHOCTH U COCTABICHHUS pa-
LMOHA.

MunuMmanbHas Qu3nyeckas aKTUBHOCTh JIOJDKHA MPUCYTCTBOBaTh B
KHU3HH ©KEAHEBHO — X0Ab0A MEIIKOM, IOJbEM I10 JICCTHHULIE, YTPEHHSA 3apsIKa,
pa3MuHKa TpH I0Irod cuastueit padore u T.m. [3]; 2-3 pasa B HEmENmO CTOUT
BBIJICIUTh Yac Ui 3aHATHH QU3KyJIbTypoll. [IpM mMOSBIEHHH TPEBOXKHBIX
CHUMIITOMOB: OECTIIPHYUHHBIA Ha0Op Beca, HapyIICHUSI MEHCTPYaJIbHOTO IHMKJIA,
HYXHO OOpaTHUTHCS 3a KOHCYJIbTaluel K SHAOKPUHOJIOTY.

Cospemennvie n00X00bl K 1€4EHUIO 0MHCUPEHUS

OOwienpuHsTas CTpaTerus JeueHUs OKUPCHUS 3aKII0UaeTCs B IPUMEHe-
HUM B OTHOLICHWHU BCEX OOJBHBIX MPOrpaMMbl HEMETUKAMEHTO3HOH Teparnuu,
KOTOpas IpH HEOOXOIUMOCTH MOXKET OBITh JOMIOJHEHa METOJaMH MeEAHKa-
MEHTO3HOTO H (WJIH) XHUPYPTUIECKOro JieueHust oxkuperus [20].

[Ipu BBIOOpE TAKTHKH JICYEHUS OKUPEHHs O03aTEIbHO YUYHTHIBAIOTCS
TaKWe OCJIOKHEHHUs 3TOTo 3a00JIeBaHUs U aHAMHECTUYECKUE JaHHbIe, KOTOPhIE
yBean4IuBaroT puck cMeprtu [11, 17, 21]. X npuHATO 0003HAYATH TEPMHUHOM
«hakropsl pucka oxupeHus». K Takum QaxropaMm OTHOCIT CHHIPOM THUIEp-
rukemud (C/] 2-ro Tuma, HapylleHHE TOJIEPAHTHOCTH K TIIOKO3€, BBICOKAs
mmkemus Hatomak), AL, UBC, arepockiepos mo0six cocynoB, CHA, nuc-
JUNHAIEMHUIO, PAHHIOI0 MEHOIIay3Y, KypeHHe, paHHee BOZHUKHOBEHHE HH(apKTa
MHOKapzaa win GUOPUIULIHMN JKEITyI0UYKOB y PoAuTeNel, Bo3pacT crapuie 44
JIeT JJIs MY>KYHMH U cTapuie 54 JeT Ajs JKeHIIHH.

[IporpaMmMa HeMeAMKaMEHTO3HOTO JIEYEHHS OKUPEHUS BKIIIOYAET AUETO-
TEpanuio, JO3UPOBaHHbIE (HU3NUECKHE HArpy3KH M INOBEICHUYECKYIO TEpPaIHio
[4]. Takoe nedyeHue MpoOBOAUTCS y BCeX OOJBHBIX C OXKHUPEHHEM, a TAKKE Y
YacTU TAalMEeHTOB ¢ M30BITOYHON Maccoi Tena. OO0 M3OBITOUHONW Macce Tena
cBuzaerenscTByeT yBenuuenne UMT ot 24 y sxeHmuH u 25 y Mmyx4uH 110 29,9.
bonee Beicokue 3Hauenuss UMT yka3plBalOT Ha Hajmuuue oxupenHus. I[lpu
n30BITOYHOM Macce Teja MporpaMMa HEMEIUKaMEHTO3HOTO JICUSCHHS O3KUPEHUS
B TIOJHOM OOBEMe Ha3Ha4yaeTCs MAlMeHTaM, Y KOTOPBIX HMEIOTCS, KaK MU-
HUMYM, JBa (hakTopa pHCKa WU BBICOKUI 00beM Tamuu. OObeM Tanwu pac-
LIEHUBAETCSI KaK BBHICOKUH, €CIIM €ro BeJIMUMHA Y JKEHIIUH NpeBbIIIacT 88 cM, a
y MyxunH — 102 cM. OcTanbHBIM NalUeHTaM C HM30BITOYHOM Maccoil Tena
JOCTaTOYHO MPOCTO COOIIONATH 37I0POBBIA 00pa3 XU3HH. MeluKkaMeHTO3HOe
JieYeHHe OXXKHPCHHUS BBHIMOJHSAETCS B Cllydae HEJOCTaTOYHOW 3(P(PEKTHBHOCTU
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HEMEJINKAMEHTO3HOW Tepammny y BceX OONBHBIX ¢ OXHPEHUEM, a TaKKe Yy TeX
nanueHToB, y Kotopslx UMT cocTaBnsier He MeHee 27 U IpU 3TOM UMEETCs He
MeHee ABYX (PaKTOPOB PUCKa MM BHICOKHI 00bEM TaJIHH.

XUpypruvyecKkoe JICUCHUE OKUPEHUSI NMPUMEHSIOT y nanueHtoB ¢ UMT,
paBHBIM WM TipeBbIaomuM 40 (B cirydae Hed()(PEKTHBHOCTH HEMHBA3WBHOTO
JICYCHUs), a Takke y 00apHBIX ¢ UMT He MeHbIiie 35, eciau y HUX UMEETCs
cepbe3Has comytcTBytomias natonorus — Al', UBC, HengocTaTtouHOCTh KpOBOOO-
pamenus, Tsokenas runepnunuaemus, C/| 2-ro tuma, CHA. Xupyprudeckoe
JIeYeHNE Pa3peIIeHo TOIBKO B3POCIBIM MAlMEHTaM C IABHOCTHIO OXXUPEHUS HE
MeHee 5 JIeT — MpH OTCYTCTBHU y HHUX aJKOTOJIM3Ma M IICUXMYECKHX 3aboie-
Banwuii [9,10,13,15].

[Ipu mpoBemeHWM HEMEAMKAMEHTO3HOTO JIeYeHUS B OOJBIIMHCTBE
CIIy4aeB TPUMEHSIOT METOIWKY YMEPEHHOTO TOSTAllHOTO CHIDKCHHS Beca, B
paMKax KOTOpOW BBIIAEISAIOT TPU OCHOBHBIX dTarna. Ha nepBom stare, KOTOpblii
npojgoinkaercs ¢ 1 mo 6 mec. nedeHus, TOOMBAIOTCSl CHIDKEHHS Beca IPUMEPHO
Ha 10% ot ncxomno# BenmuunHbl. C 7 mo 12 mec. (BTOpoit dTam jedeHus ) moI-
Jep)KUBAIOT Maccy Ha TakOM YpOBHE, 4ToObl oHa Obuta Ha 5-10% HIKe
ucxogHoi. Ha aTom asTarne He ciielyeT CTpeMUThCA K JAbHEHIIIEMY CHUKEHUIO
MAacchl Teja B CBSI3M CO CHUIKEHHEM OCHOBHOTO 0OMEHa, KOTOPOE MPOUCKOAUT
yepe3 6 Mec. ¢ MOMEHTa Havaja JjieueHus oxupeHus. llombiTka dopcupoBarth
CHIDKEHHE Beca Ha STOM JTare BBI3BIBAET CTOJIb 3HAYNMOE yMEHBIICHHE OC-
HOBHOTO OOMEHA, YTO y MAIEHTOB Pa3BUBACTCS PEUUIUB OXupeHHs. OCHOB-
HO 00MeH CTaOMIM3UpYETCS Ha HOBOM YPOBHE TOJIBKO 4epe3 1 roa ¢ MoMeHTa
Havana jedeHus. C 3TOro BpeMEeHH HAYMHAETCS TPETUH dTall CHIDKEHHS Beca,
Ha KOTOPOM JIOOMBAIOTCA JATbHEHINIEro YMEHBIICHNST MacChl Tela.

MeToauka yMEpEeHHOTO MO3TAITHOTO CHUKEHHS Beca IMperycMaTpUBAET
coomonenne Hu3KokanopuitHod mauetsl (HK/I), mpu xoTopolt cCyTOuHBIN
KaJlopak I y *keHmuH coctasisger 1200-1400 kkan, a y myxunH — 1400 —
1600 kkain. Y nmanuenTtos, cobmonarommx HKJI, komuaecTBo ynorpebiseMpIx ¢
MUIIeH KUPOB HE JTOJHKHO MpeBbIMATh 29% OT CyTOYHOTO Kajopaka IHIIH.
[Totpebnsiembie >xupbl HAa 30—-50% AOMKHBI COCTOSITh U3 MOJTHHEHACHIIICHHBIX
YKUPHBIX KUCIOT. KOMTM4ecTBO HACHIIEHHBIX KUPHBIX KUCIOT OTPAaHUYHBAIOT —
WX DHEepreTHYecKas IEHHOCTh He JOoJbkHa mpeBbimarth 10% oT cyTodHOro
Kanopaxa. FICTOYHUKOM KHBOTHBIX KUPOB MOTYT OBITH HEXXHPHAs pbIOa, MITHIIA
(6e3 xoxu), U3peaKa AOMyCKASTCsl YIOTPeOIeH e TOCTHON TOBSKBEH BBIPE3KH.
ConepkaHre XOJIeCTeprHA B IMHUIIE HE JOJDKHO TpeBblath 300 Mr B CyTKH.
Onepreruueckas neHHocts Oenka npu HK/] cocraBnser okono 15% ot cyrou-
HOTO Kajopaxa num. Pekomenayercs 1/3 OT cyTOYHOrO KONIM4YecTBa Oelka
ynotpeOiIsTh B BUJE COEBBIX MPOAyKTOB. Ha fomiro yrieBogoB npuxoautcs 50—
60% oOT KonM4ecTBa YMOTPEOISAEMBIX €KEIHEBHO KHJIOKAIOPUH. YTIIEBOIBI
JOJDKHBI OBITH IMPEICTaBIEHBl MPEUMYIIECTBEHHO KIETYaTKoM (oBOIIM, GpPYyK-
ThI, HECNAJIKUE STOJIbI) M PACTBOPUMBIMH IHIIEBHIMH BOJOKHAMH (XJieO W3
MYKH Ipy0OOTro rmoMoa, oTpyOH, EebHBIA OBEC U sIMMEHb, 0000BBIE TIPOTYKTHI).
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JlonmyckaeTcss OTrpaHHYEHHOE YIOTpeOJIEHHEe MaKapOHHbBIX H3JENUil, MpHUro-
TOBJICHHBIX U3 MIIEHUIBI TBEPABIX COPTOB. /151 o0oraienns NIy KaablueM B
palMOH MUTaHUs BBOAAT MOJOKO min Kegup 0,5—1% >KUPHOCTH U MONHOCTHIO
o0e3kupeHHslii TBopor. [loBapeHHy0 CONb OrpaHHUYMBAIOT 10 4,5 T B CYTKH.
KonmgecTBo moTpebiasieMoil eKETHEBHO JKUIKOCTH cocraBiser 1,5-2 1. Pe-
KOMEHAYETCsl UCIOb30BaTh 3€JEHBIN Yail, cofep Kaluil 3HaYUTEeIbHOE KO-
YEeCTBO KATEXMHOB, MOBBIIIAIOIINX YPOBEHb OCHOBHOI'O OOMEHa M CTHMYJIH-
PYIOIINX TOCTIPaHANATBHBIA TEPMOTeHe3. YTIOTpebleHHe TpeX MOPIHA 3ele-
HOTO 4Yas B JIeHb II€peJ OCHOBHBIMM IPUEMAMHU IHIIM IO3BOJISET YBEIUYUTH
sHeproTparsl Ha 80 kkan B cyTku. Crnemyer, MO BO3MOYKHOCTH, OIpPaHUYUTh
ynotpebieHue ankorods. XKenaTenbHO eKeTHEBHO MPUHUMATh TTOJIMBUTAMUHBI.
Cobmomate HK/] crieqyer moxxu3HeHHO.

CymiecTByeT TakKe METOAHMKa OBICTPOTO CHIDKEHHS MAacChl Teja, MpH
KOTOpO#i 32 3 Mec. JiedyeHus1 JOOMBAIOTCS YMEHbBIIICHUsI Macchl Tena Ha 15-20%.
bricTpoe cHmKeHHEe Beca MPOBOJIAT TOJNBKO IO CTPOTUM IOKa3aHUAM — Yy
naureHtoB ¢ MUMT He Humxe 40, ecnu y HUX OZHOBPEMEHHO HMEET MECTO
pedpakTepHOEe K JEUEHUIO TeueHHe Takux 3abomeBanuii, kak Al, UBC,
HEeJI0CTaTOYHOCTh KpoBooOpamienus, CJl 2-ro tuna, CHA nnu tsoxenas rumep-
JUMHAJEMUS, KOTOPBIE HE YAAeTCsl KOMIIEHCUPOBATh 03 OBICTPOTO YMEHBIICHHUS
Macchl Tena. B paMkax 3Toil METOIMKYM NPUMEHSIOT OYEHb HU3KOKAJIOPUHHYIO
muety (OHK]) [6]. Cnenyer mmets B Bumy, uto OHKJ[ mpoTtuBomoka3ana mpu
OOJIE3HSAX TIOUEK, IMEYCHH, XOJEIHCTHTE, >KEITYHOKaMEHHOW Oone3Hu, OpoH-
XHaJbHOU acTMe, pakoBbIX 3aboneBanusix, CII 1-ro Tumna, HapylmIeHUsSX pUTMA
cepAla, B BOCCTAHOBUTEIBHOM IE€PHOJE MHCYJIbTa WINM MH(apKTa MHOKapna,
npu MHQEKIMOHHBIX 3a00JIeBaHUAX, AJKOTOJIU3ME, JIEKAaPCTBEHHON 3aBHCH-
MocTu. Ee Hemp3s Ha3HavaTh NeTAM W marueHTam crtapme 65 ner. [Ipomoin-
xutenbHocTh cobmonenuss OHKJl He nomkHa npeBbimath 16 Hen. CyTodHBIMH
kanopax numu npu OHKJI we mpesbimaer 800 xkan. IIpomoprms obmero
KOJIMYECTBA KHUPOB, OCITKOB U YTIEBOMOB y 00JBbHBIX, cobmonatommx OHK/]
HK]I, 6sBaeT ommuakoBoii. Omnako mpu OHK]JI sHeprermueckas meHHOCTH
HACBIIIEHHBIX JKUPHBIX KHCIOT HE MOJDKHA MpPEBbINATh 7% OT CYTOYHOTO
KaJlopaxka, a MmoTpediieHne xojecTepuHa orpaHuunBaiot g0 200 mr B cyTku. B
CBSI3U C 3TUM B KayeCcTBE MPOAYKTOB KHUBOTHOTO HMPOUCXOXKICHUS JOMYCKACTCS
WCTIOJIb30BaHKUE TOJBKO (DHiie XOJOJHOBOJHON MOpPCKOW pBIOBI, Oesoro msca
nTuibl 0e3 koxu, suuHoro Oenka, 0,5% Monoka wiu kedupa, TBOpora ¢
HYJIEBOH >KHUPHOCTBIO. [ MpenoTBpaleHns] KaXeKCUH MOJHOLEHHOro Oeika
npu OHK]] cnenyer ynorpebnars He menee 1 T Ha 1 Kr mMacchl Tena B CyTKH.
YreBosioB xe M0KHO ObITh He Menbmie 100 T B CyTKM — BO u30exaHue
pa3BuTHs Keroaruao3a. Ilumesoi pannon mpu OHK/] oboramarT HE TOIBKO
KaJIbIIMEM, HO TaKKe KalneM U MaraueM. O0s3aTeIbHBIM SIBISETCS €XKEeTHEBHOE
ynotpeOseHne KaueCTBeHHBIX nmoiuBUTaMUHOB. [Ipumenenne OHK/I npuBonut
K OBICTPOMY U BBIPKEHHOMY CHIDKEHHIO OCHOBHOT'O OOMEHa, YTO MOXKET CIIO-
COOCTBOBATh PEUUANBY OKHpeHUs. s mpeaoTBpalleHus PenranBa MpruOaBKu
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Beca maiueHTaM, npekpatuBimuMm coomomgate OHKJI, B Teuenme 2-3 wmec.
PEKOMEHYIOT IPUHUMATh cudympamun. B psaae cinyuaeB Ha pone OHK/I mosis-
JIAIOTCS JICTIPECCHUBHBIE PacCTPONCTBA, HA3BIBAEMBIE «IHETHUYECKOW» Jempec-
cueil. TakuM mareHTaM BMeCTO CHOyTpaMHHa MOXKET ObITh Ha3HAa4YeH h1yoK-
CemuH.

Kak HK/, takx 1 OHK/I npoaemoncTpupoBasin cBOIO 3QPEKTUBHOCTH B
JICYEHUN OXHUPEHUS MPHU MPOBEIEHUN MHOTOIEHTPOBBIX KIMHUYECKUX HCCIIE-
JOBAHUM.

Cy1iecTByIOT TakKe Apyriue peKOMEHAALUH [0 TUETOTEPAIIUH IIPU OXKU-
peHun: nueta DTKWHCa, OenkoBas quera (Zone), Bererapuanckas nuera Op-
HUIIA U JlaXke JUeTa, MpeaycMaTpuBalolias MUTaHue NalieHTa B 3aBUCUMOCTH
OT €ero rpymnmnsl kpoBu. HemoctaTkoM Bcex 3TUX BUIOB JUETOTEPANIUH SIBIISCTCS
TO, YTO OHU HE OBLIM ONPOOOBaHBI B MHOTOLCHTPOBBIX KIMHUYECKUX HCCIE-
JOBaHMSIX, a NP HX COONIONEHNH HaONIOJAUCh CYNICCTBEHHBIC MOOOYHEIE
3 PEKTHI.

OnTuManbHBIM BHAOM (PH3MUYECKON HATpPYy3KH, TNPUMEHSIEMON s
JICUEHHSI O>KUPEHUs, ABJSIETCSl AMHAMHUYecKast aspoOHass Harpyska. Ilannenram
¢ UMT no 40 pekoMeHAYIOT HauMHATH (PU3NUECKHE TPEHUPOBKH C XOABOBI B
cpeaHeM temne — 100 maroB B MUHYTY. [IpoomKuTenbHOCT TAKUX TPEHUPO-
BOK coctaBiisieT 30 MUH, a UX epuoaudHOCTh 3—4 pa3a B Henemto. [locrenenHo
WHTEHCUBHOCTb HAarpy3KH YBEJIHYHBAIOT: TEMIl XOABOBI JOBOIAT O BBICOKOTO
(160 maroB B MUHYTY), IPOJAOIKUTEIBHOCTE 10 45—60 MUH, MEPUOAUYHOCTH
1o 1 pasa B jeHb. Takoit 00beM (GU3NIECKON aKTUBHOCTH TIO3BOJISCT YBEIUYUTh
sHeproTparsl Ha 200-300 Kkan B CyTKHU.

VY naumentoB ¢ UMT 40 u Gonee ¢uzndeckrne TPEHUPOBKH HAYMHAIOT C
X0JIbOBI B MEIJIEHHOM TeMIie (65 1maroB B MUHYTY) B Teuenue 10 muH 3 pasza B
Hezgenmo. IlocTeneHHO MHTEHCHUBHOCTh HArpy3KH YBEJIMYMBAIOT A0 CPEIHETO
ypoBHs — 100 maroB B MunyTy B TeueHue 30—45 mun 4—7 pa3 B HEAEIIO.

HemenukamMeHTO3HOE JieUeHNE 0)KUPEHUS HE MOXKET OBITh YCIEIIHBIM 0e3
aJIeKBaTHOM MoBeZieHuecKor Tepanuu. [locnennsst mpexycMaTpuBaeT co3gaHue
y TalyeHTa MOTHBAllMM Ha CHIDKEHHE Beca, OpPHUEHTAIMI0 OONBHOTO Ha
MOKU3HEHHOE BBINIOJIHEHUE NPOrpaMMbl OOPBObI C 0KUPEHHEM, CAMOKOHTPOJIb
C BeleHHEM JHEBHUKA BECa, NMUTaHUSA U peXuMa (PHU3MUECKOH aKTHBHOCTH,
OTpaHMuYCHHE TpHeMa MPEenapaToB, CHOCOOCTBYIOIIUX MOBBHINICHHIO Beca, Jie-
YCHHE TMOJIOBOW AMCHYHKIMU U JICIPECCUBHBIX HapyIIeHHH, 00ph0y co cTpec-
COM, «CEIUMEHTapHBIM» 00pa30oM XKHU3HH, COOJII0ACHUE TPAaBUII IpUEMa MUIIU 1
JIpyTHUe MEPOIPUATHS.

Meouxamenmo3snas mepanus odxcupeHus TIO3BOJIAET TOOUTHCS XOPOIIETO
pe3ynbTaTa TOYTH Y BCEX OOJBHBIX, PE3UCTEHTHBIX K HEMEINKAMEHTO3HOMY
JIEYeHUIO0 (32 WCKIIIOYEHHWEM NAlMeHTOB C MOPOWIHBIM OXXKupeHueMm) [5,14].
CymectByeT OOJBIIOE KOJIMYECTBO MEIUKAMEHTOB, CIIOCOOHBIX YMEHBIIAThH
Maccy Tela, OJJHaKO Ha CeTOMHSIIHUN JEeHb JIMIIb TPU Tpenapara opUIIHATBHO
PEKOMEH/IOBAHBI JUIS JICUCHUsI OKUPEHUsI — CUOYTpaMuH, OpJHcTaT U QeHTep-
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muH [16,18]. CubyTpaMuH 1 OpIUCTAT ABJSAIOTCS MpenapaTamMu IIEPBOTO psijia, a
(deHTepMrH — TpenapatoM BTOporo psiga. llpemmymectBa cuOyTpamuHa H
OpJINCTATa 3aKIIOYAIOTCS B TOM, YTO OHU Ooniee 3(h(HEeKTUBHO CHHKAIOT BEC,
YMEHBIIAIOT BBIPAKEHHOCTh HEKOTOPHIX OCJIOXHEHHWH OXHUPEHHS, MOTYT
Ha3HA4aThCs B TEUEHWE IUTEIHLHOTO BPEMEHH (10 2 JIET) W IPH 3TOM HE
BBI3BIBAIOT CEPbE3HBIX HEXKENATeNbHBIX sBIeHUH. TOJBKO B OTHOLIEHWH STHX
JBYX MpenapaToB B MHOTOLIGHTPOBBIX KIIMHMYECKHX MCCIIEIOBAHUAX JOKa3aHOo,
YTO OHHM HE MPHUBOAT K Pa3BUTHIO TAKHX TSHKEIBIX MOOOUYHBIX I(PQPEKTOB, KaK
JIeTOYHas TUTICPTEH3MS B KJIaITaHHBIe TTOpOKH cepara [12,19].

Cubympamun (Mepuana) OTHOCHTCS K MpenapaTaM HEeHTPaIbHOTO JCHCT-
Busi. OH MOJABISET alleTUT 3a CYET yCWJICHUS JIEHCTBUS HEHpPOMEIUaTOPOB
(Hopanmpenanmna, godaMUHA W CEPOTOHHMHA) HA LEHTPHI HACHIIEHUS B BEHT-
poMenuanbHOM 00MacTH THMOTallaMyca. OJTOT Iperapar TakKe IOBBIIIaeT
OCHOBHOU 0oOMeH B cpenHeM Ha 100 Kkan B CYyTKH U CTUMYJIHPYET TEPMOTEHE3,
YTO YBEIMYUBACT CIIOCOOHOCTh CHOYTpaMHHA CHHXKATh Bec. D(H(HEKTUBHOCTD U
0e30MmacHOCTh CHOYTpaMUHA TOJITBEPXKACHBI B OOJBIIOM KOJIWYECTBE MHOTO-
[IEHTPOBBIX HCCIEMOBaHMA, B KOTOPHIX B OOIIEH CIOXHOCTH TNPUHUMAIH
yuactue Oonee 3 MITH ManMeHToB (B ToM uucie, mamueHtsl ¢ CJ] 2-ro tuma).
HauGonee miutenbHbIM U3 HUX sBisiercs uccienoBanne STORM, B pamkax
KOTOPOTO HEMPEPBIBHBIN MpHeM CHOyTpaMUHA MPOJOJDKAJICSH B TEUEHHE 2 JIeT.
CubytpamuH cHu3uiI Maccy Tena 6onee yem Ha 10% y 70% manumentos. On
CHU3WJI BEC M YMCHBIIWI O0bEM TaJlMM, COOTBETCTBEHHO B 3 W 1,9 pasa
s dexTuBHEH, yeM mmanebo. [Ipenapar HOCTOBEPHO CHHIKAJI BEC JaXe y Ia-
[MEHTOB, HapymaBmux auety. lloj BIMsSHWEM MEpHUINU KOJWYECTBO BHUCIE-
PaANBHOTO XKHMpa YMEHBIIIIOCH Ha 22%, 4TO OBLIO OKAa3aHO NMPH MPOBEIACHUU
MarHMTHO-PE30HAHCHOW ToMoOrpaduu. CuOyTpaMuH MO3BOJSIET 3PHEKTUBHO
JIEYUTHh O)KUPEHHUE Y MAIUEHTOB C JCMPECCHBHBIMH HAPYIICHUSIMH, POTEKAI0-
IIMMH ¢ KOMITYJTECUBHBIM THIIOM ITHIIEBOTO MOBEIEHUS, ISl KOTOPOTO XapakK-
TEPHBI U306l BhIpaKeHHON OynuMuu. Jledenne cuOyTpaMHHOM HAaYMHAIOT C
10 Mr B CyTKH, BCIO 03y IpenapaTa NpUHUMAIOT Tepes 3aBTpakoM. Yepes 4
HeJI. OLEHHUBAIOT d(PEKT mpernapaTa: €clid CHIKEHHE Beca COCTaBUIO MeHee 2
KT, 103y MEPHINU YBEIHYUBAIOT 10 15 Mmr.

B xoxe uccnenoBanus STORM ynpanock mokaszatb, 4To 3dexr cudyt-
pamMHMHA COXpaHseTCS Ja)xe MOCie ero OTMEHBl. JTO K€ HCCIEeOBaHUE II0-
Ka3aJio, 4TO JIAHHBIH MpernapaT yJIy4dllaeT MeTa0oInYecKue MoKa3aTeNu: 10CTO-
BEPHO CHH3WJICS YPOBEHb TPHUIIIAILIEPHUIOB, OOIIETO XOJIECTEpHHA, JINTIOPOTEH-
JIOB HHM3KOW IJIOTHOCTH, YBEJIMYMIOCH KOJMYECTBO AHTHUATEPOIE€HHBIX JIUIO-
MPOTEUIOB BBICOKOH IJIOTHOCTH, YMEHBIIHIIOCH COJICPKAHUE MOYEBOM KHCIOTHI
B IJTa3Me KPOBHU, CHU3WJICS TIUKUPOBAHHBIA TreMorioouH. CuOyTpamMuH, Kak H
OCTaJIbHBIE AHOPEKTHYECKUE IpernapaThl LEHTPAIBHOTO JICHCTBUS, MOXKET
BBI3BIBATh OECCOHHMILY, CYXOCTb BO PTY, 3aIlOpbl, y4alleHHe Iynbca Ha 4-5
yIapoB B MUHYTY, HE3HaUUTEIbHOE MoBbINIeHHe AJ] — cucTonnyeckoe B cpej-
HEM TOBBICHJIOCH Ha 1,6 MM pT. CT., AMacToamdeckoe — Ha 1,8 MM pT. CT.
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[Ipenapar mporuBomokazan mpu pedpakrepaoit Al, Tspkemoit MbBC, kimHH-
YeCKH 3HAYMMBIX apUTMHUSX, 3aCTOWHON HEIOCTAaTOYHOCTH KpOBOOOpaIIeHHS,
XPOHUYECKOW TOYEYHOH HEJOCTATOUYHOCTH, TSDKENOW TMEYeHOYHOH HemocTa-
TOYHOCTH, SMUJICTICHH.

MexanusMm neicTBus opaucmama (KCEHUKAII) OCHOBaH Ha €ro CII0Co0-
HOCTH MHTHOMPOBATH KEMYJOYHYI0 M MaHKPEaTH4YECKYI0 JIMMas3bl, YTO Hapy-
mraeT TUAPOJU3 MUILEBBIX KUPOB M YMEHBIIAET WX BCAaChbIBaHUE HA OJHY TPETh.
Y 60% manueHTOB C OKMPEHHEM OpJIMCTAT CHWXall Bec Ooinee dem Ha 10%,
JOCTOBEPHO YMEHbIIa]d 00beM Tanuu. JJ0cTOBEpHOE YyMEHBIIEHHUE MAcChl Tea
OBUIO JOCTUTHYTO KaK y MAallMEHTOB C HOPMAJIbHBIM COCTOSIHUEM YIJIIEBOJHOTO
obmeHa, Tak u y OonpHBIX ¢ C/I 2-ro Tuna. OpauctaT NOATBEPIUI CBOKO BbI-
cokyt0 3((eKTHBHOCTh M O€30TaCHOCTh B OOIBIIIOM KOJWYECTBE PaHIOMH-
3MPOBAaHHBIX IUIALE00-KOHTPOIMPYEMBIX HCCIECAOBAaHUN, CaMblM IPOAOJI-
JKUTEIBHBIM U3 KOTOPBIX ObLI0 ucciieqoBanne XENDOS (4 roaa HenmpepbhIBHOTO
nedeHus: kceHukanom). Ilpemapar HazmawaroT mo 120 mr 3 pasza B Je€Hb BO
BpeMs ellbl WiH B TedeHne 1 1 mocine npuema muniy. [Ipu npoBenennn 3-i dazbt
KJIMHUYECKUX HCIBITAHUM OpiUCTaTa yCTAHOBJICHO, YTO OH CHM)KAeT YPOBEHb
TPHUTIIMIEPUIOB, OOIIEr0 XOJECTepPHHA, JUIMONPOTEHIOB HU3KOH IJIOTHOCTH,
TIIMKUPOBAHHOTO remMorioonHa, cHmwkaer AJl. Omucanel Takue MOOOYHBIE
3¢ (eKThl JTaHHOTO TpernapaTa, Kak 00k B )KUBOTE, OOMIBbHAS NedeKallus, JKup-
HBIA Kal, OKcaJaTypHs, y HEKOTOPbIX HalMEHTOB OTMEYaJOCh HEIEpKaHHE
kana. OprucTar MpOTHBONOKA3aH MPH CUHAPOME MallbabCOpOLIMU U MIPH MOYe-
KaMEHHOH 00JIe3HU C OKCAlaTHBIMU KaMHSMHU.

Denmepmun (MOHaAMUH, aaunekc, GactuH) y 60% OGOIbHBIX CHIXKAT BEC
Oonee yem Ha 5%, 4TO OBUTO NOATBEP)KACHO B PAaHIOMU3UPOBAHHBIX IJIanebo-
KOHTPOJIMPYEMBIX HCCIIEOBAaHUAX. [Ipu JeYeHnn 3TUM IpernapaTtoM He MoJy-
YEHO JIOCTOBEPHBIX JIAHHBIX O BO3MOXKHOCTH €r0 OJarompHsTHOTO BIUSHHS Ha
BBIPQ)KEHHOCTh TUCIUIHUIEMUH, THIIEPIIMKEMUN U APYTHX OCIOKHEHUH 0XKH-
penns. KopotkoneicrByromniie Gopmbl peHTEpMUHA Ha3HA4YaroT 3 pas3a B JACHb
3a 30 muH 10 ensl. Perapanbie popmel heHTepMIHA IPUHUMAOT | pa3 B JIeHb
nepes 3aBTpakoM. DeHTEepMUH SBISIETCS TIPENapaToM IeHTPaIBHOTO IEHCTBHUSI.
Ilo sroii mpuuuMHE ero Ha3HAYEHHWE MOXKET COIPOBOXKAATHCSA TAKHMHU IKe
HEXXEJIaTeJIbHBIMU SBJICHUSAMH, Kak W mpueM cuOyrpamuna. Ilomumo storo,
JUTMTENBHBIA MTpreM (eHTEpPMUHA MOXKET MPUBOJIUTH K Pa3BUTHIO JIEKAPCTBEH-
HOW 3aBUCHMOCTH, TIOBBIIICHUIO JABJICHUS B CHUCTEME JIETOYHOW apTepuH,
YCHJIMBATh CHMIIATOAJIPCHAIIOBBIE MPOSBICHUS NPH «IIAHUYECKUX aTakax» y
MAIMEHTOB C TPEBOXHBIMU paccTpoiicTBamu. DeHTepMuH, B OTJIMYKE OT CHOYT-
paMHHa W OpJIMCTATa, OTHOCHUTCS K TPYIIE CHILHOACHCTBYIOIINX MpPENnapaTos,
OTITyCKaeTcs TOJNBKO IO PEleNnTy Bpaya, a JUIMTeNIbHOCTh €ro Ha3HaueHHs He
JIOJKHA MTPEBBIIATh 3 Mec.

He pexomenoyemcs npumensimo npu odcupenuu coopvl i1eKapCcmeenHuix
pacmenuti u nuwesvle dobasku [8]. MHorre IeKapCTBEHHBIE COOPBI, MCIIOJb-
3yeMble JIJIsl CHIDKCHHUSI Beca, cojaepar HepoTokcHuuHble pacteHus (cteda-
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HUIO, MarHOJIHIO), TEMAaTOTOKCHYHYIO TPaBy TepMaHIep, a Takke 3denpy, Ko-
TOpasi OKa3bIBAET TOKCHUECKOE JICHCTBUE Ha MOYKH, [IEYEeHb U MepeBo30yxaaeT
CepACYHO-COCYIUCTYI0 W HEpBHYIO cucTeMbl. llpu ucmons3oBanuu cOOpOB,
cofiepKamux 3Qenpy, 3aperUCTPUPOBAHBI CIydaW BO3HUKHOBEHUS OCTPOTO
nH(papKTa MHOKapa, HHCYJIbTA, OCTPOI TIEUEHOYHON W MIOYEYHOW HEI0CTATOU-
HocTH. B cocraBe nexapcTBeHHBIX COOpPOB W B BHUJAE MHIIEBBIX JO0ABOK IS
CHIDKCHHsI Beca HCIONb3YIOT TAaKUE KOMITOHEHTHI, KaKk KO(eWH, MHUKOJIWHAT
XpoMa, XWTO3aH, BOJIOKHA KJIETYATKH, PACTBOPHMEIE IHINEBbIE BOJIOKHA. MX
CIIOCOOHOCTH BIHATH Ha BRIPAXKEHHOCTH OKHPEHHS OLIEHUBAIACH B PA3INIHBIX
uccnenoBanuax. Okazajgoch, 4TO U3 BCEX MEPEUUCIEHHBIX BBIIE CPEICTB
TOJIBKO PAacTBOPUMEIE BOJIOKHA (Tyap-TyMMH) JOCTOBEPHO CHIDKAIM Maccy
TeJa, HO 3TO CHIDKEHHE cOCTaBmiIo UMb 5%. [Ipu ucmonp3oBaHnn ryap-ryMMu
Yy 4YacTH IMalMeHTOB Pa3BUBAIHCH KHINEYHAS HEMPOXOIUMOCTh U OOCTPYKITHS
MUIIEBOA.

Taxum 00pa3zoM, XOTS 32 HECKOJIBKO TOCIIEAHUX JIECITUICTHI OXKHPEHHE
MPHOOPEN0 XapakTep MaHAEMUH, OXBATHBIIEH HAaceJIeHHe OOJBIINHCTBA CTPaH
HaIllel TUTaHeTHI, TeM HE MEHee MOXKHO yTBEp)KIaTh, YTO B apCeHaNe COBpe-
MEHHOH MEIUIMHBI UMEIOTCS APPEKTHBHBIE CIIOCOOBI MPOMUIAKTUKH U Jieue-
HUS 3TOro 3a00JI€BaHMs, KOTOPBIE MO3BOJISIOT HE TOJNBKO YIYYIIHTH KayecTBO
JKU3HU TTallMEHTOB, HO M CYIIECTBEHHO CHU3UTh CMEPTHOCTHh OT OCIIOKHEHUI
OKHUPEHUS.

CraThsl HamucaHa HE TOJBKO C HAYYHOHM II€JIbI0, HO M C IIeNIbI0 O3Ha-
KOMUTH HaceleHue ApMEHHUH C MPaBUIbHBIMHU, TPAMOTHBIMU METOJJaMHU CHIKeE-
HUS Beca, a TaKkKe TUIAHUPYETCs BHEAPEHHUE 37I0pPOBOTO 00pa3a U3HU B HaIleH
CTpaHe.

Hocmynuna 11.05.22

Unnng wypbjulkpuh b £hon ubiiguljupgh nhpp
Swpuyuljudub ppiddwmt hupgnid

U.Z. MEnpnujuil, 2.S.Qunnju

dhpohtt nmuwutwdjulubpnid fwpyuljunudp hwdwdwpuwluwhtt pinyp
E uinwugly b nipg wnnnowlwi juinhp &, npp nwdnud £ yuwhwignud b hknlin-
nuijub wytwwnwip: Yhpunynd o fupyuljuduit ninnus wpynibwbn
pniddwt Ukpnnubp, npnup ny dhuyt jwujugunid G Jyubuph npulp, wpl
Juijunid i wyju hhquunmpjut puqiuphy npubnpnidubph b puppnipmnii-
ubkiph wnwewgnuup:

Zmduh jutjpupgbpdwt tyuwwnwlny junphnipy E npynud Jupk] wenne
wynbjulbpy, npubnpbk] wdbkbopjw $hqhjujwtt wlwnhynipnil, gqpnuwip,
hswhu twl oqunyk] puy] wn pwy), npuinun thhwpknit ninnyué gusdp Jud
own gudn Junphwlwinipjudp uttinuljupgbphg, npnug ptunpnipmiup Yuju-
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Jwé b hhqwunh Unwnn wniw hwpwulhg hhywunnipniuttphg: Ukpnnh plwn-
poipynip whwnp Eljwwnwph pdhoyp:

YEnnpuypuwyhtt ponidnidp pnyy) £ wiwhu hwubl] jud wpyniiph wgh
hhyuunutph dnwn, npnup ny ninnpuypuyght Ukpnputph hwinby juynt b
Uwpduh puop tjuqtgunn dkdwphy phinudhengubp Jub, vwluyt nputghg
poyjunpyus b wpowbwll) vhuyt 3-p: pwbp b uhpnunpudhip, opjhutnunp
b phunbpdhup: dbpohtibphu puwnpnipmitp b ywbwlnudp whwnp £ Ju-
wnwpykt vhuwj pdohh Ynnuhg: vnphnipy sh wpynid Jhpwnet] thhwpbgung
wqnkgnipnit niikgnn pniuwlut swquwl hubmudubpp JEpohtitkphu qui-
twqut §nnuuwlh wqpbgnipniuubph yuwndwnny:

Uju hnnJuwédnp qpyly £ ny dhuytt ghnnwju tygunwlny, wyp twb wy
tywwnwl nith hpuqbybnt hwy hwbipmpjuip purh tWjuqkgdwut ninnyus
qpugbn, dhown dkpnyubphl, npnup Jupkih £ Yhpunty pdolh htwn unphprpuy-
ghinig htwnn dhuyt:

The Role of Healthy Lifestyle and Correct Diets
in Treatment of Obesity

A. H. Petrosyan, Z. T. Jndoyan

During last decades obesity got a pandemic character, which is a big problem all
over the world and it demands a solution and follow up of these patients. There are
effective methods to treat obesity, which not only improve quality of life, but also
prevent many manifestations and complications of this disease.

In most of the cases, for preventive purposes, it is recommended to lead a
healthy lifestyle, practice daily physical activity, go for walks, as well as to use low-
calorie or very-low-calorie diets for gradual and slow weight loss the choice of which
depends on presence of comorbidities. The doctor should make the choice of the
method.

Medicamentouse therapy of obesity helps to achieve good results among those
patients who are resistant against non medicamentouse methods of weight loss. There
are great many medicaments, which can decrease body weight, but only 3 medicaments
are officially recommended to prescribe. These are sibutramine, orlistat and phenter-
mine which can be chosen and prescribed only by a doctor. Weight loss supplements are
not advised to use because of many side effects they can have.

This article is written for not only scientific purposes, but also aims to inform the
Armenian public about competent, correct weight loss methods that can be applied only
after consulting a doctor.
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Muwunnubph YEuuwlEpuh pimpwughpp
2.4, Bnhuqupjuib, U.U. Mnnnuyub, G.U.Pujurkguu

Zuyuwuunulih wgquyhl wgpuwpuyhl hwduyuwpub,
0009, Epliwuly, Skpjuilih th. 74

FLPuwbuyp punkp. wypbjulbpy, ubtinuqhnnipnit, vtiguljunpg, opuyhtt hw-
Juuwpulpnnipintl, Juwuwljup unynpnipniuttp, $hqp-
Jujwut wljnhynipntu

Uwpynt wyplkjuljpy wowigpuwjhtt gnpént £ ipw wnpnnont -
pintup npnobint hwdwp: Uudh wpnponipjut wuwhywtdwb juunhpp
whunnipjut pwquuyjupnipjut nt dfwupnwyupnipjut wpphwljubt gop-
dwnnypl k: Yywuph nt wnnpomipyut wwhwywiunudp dwpnnt wnwg-
twyhtt wuhpuwdbpnmpniut £ b wihnpowphubih wuydwt E wiudh pug-
dwljnnuuith qupqugdwi, wpnne b jhwupdbp Jhuuwgnpéniutnipjub
hwpgnud:

Unnne wuyphjulbpyp twpuwyupdwb o dupgne jhiuwgnpént -
ubnipjutt mwppkp Ynnubph qupqugdwi, tpw wlwnhy Eplupulb-
gnipjull b unghwjuljut gnpéwpnyputph (hwupdtp juwnwpdwi, fjub-
ph wohtuwnwtpwihly, hwuwpwlului, ptnwibjub-fEuigunujht, dw-
dwgujhtt npnpunubphtt winhy dwubwlghnt hwdwp: Unnne Yku-
uwipyh wpphwlwinipniop yuydwbwynpyws E dwupngnt opquthquh
Jpuw wqnnn Swipwpbntjwénipjut wdny nt tpw punyph thnthnpunt-
pjudp, husp Juuyywsd £ hwuwpuljulub jyjuuph puppugdwi, nkjubw-
5ht, Eyninghwjut, hngbpwbtwjut, punqupuwlju nt nuqUuljub pny-
ph nhuljtiph dkdwguwt htw, npnup puguuwpwp b wgpnid dwpnne
wnnnowlut Jhdwlh Jpu:

Zunuljut hptt wunnughnnipjut b wpbbjjwt hngbputnipju
lunphpnwwnnt wdh FEpup gpnud B «Uwpk] ny ph nunbknt hwdwnp,
wy] nunk] wypknt hwdwps: Mkwnp £ dhown hhoby, np «Ukbp wyb Gup,
hus nunnd kupr, b hhdwunmipniuutph 80-90%-p juuusd k utigu-
Ywnghg: 21-pn nupp hwdwpynud £ nbpbjunduljut nup, puyg dwupn-
Jutg dbké dwup swpnitwlmd b Juwuwlup unynpmipnibbpt no
oqunugnpénid k dbké pwtwlmpjudp Juuubquinp ubniuy [5, 7, 18]:
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UUY-h wjujubpnyd nmupbjut 36 djt dwpny dwhwind L Juwuwljup
nuntihph [5):

Utniunt wpnne wypkjultpyh jupbnp nt wihnhiwphubih pw-
nuphst k:

Utinuudptpph oqunugnpénidt wnwetiuyhtt wmthpwdbownnipnit &
dwpnnt jhwpdbp Jhuuwgnpéniibmpiniit wywhnybne hwdwp: Uj-
uhlipt' £hoin n qpuighn uiljh nuyuhnpbt wqpmud £ Ubkp Yhuw-
Yhpuyh dpu, itk b Yputiph npubh bbbt puunphst b [11:

Ukpluynidu dbp ubnmitinp jupquynpus sk dudwbwmljulhg
dwupnyp upyl) E punipiniihg b oginuugnpénid £ winpul]” wnwybjw-
whu ny ptwlub, qnjuws nt Jkpudoulus uunitny: Uttnulupgnid
qiphojunid Eu owpwpuwduqp, wnp, wshiweptpp, @20-ukpny hwpniun
Uptpputnp, thinpuwnubpp, ywhkunhghnutpt nt hnpdntubpp: B4 ujuwn-
Ynud £ uyhwnnwlnigubph, oph, yhunwdhtubph, hwpwjht niptph, pny-
ubph nmu dwbpwpbtph qquih ywliwu: Vdwb vbbnuiht withwjw-
uwpulonnipjutt wpnyniupp puquuphy wennowlwt juuighpubpt Eu
[10]:

Zujuunnwth wqqujhtt wgpupuyghtt hwdwjuwpwinmd  (ZUUZ)
2019-2022pp. ntuntdbwlub wnwphubph pupugpnid puuwjuinynud L
«Ututinughwnnipmniy wnuput: Utunughwnnipjut nt wpnnowghwnt-
pjul tyuwnwlt £ ntumdtwuhpl) utiigh, vbinudpbpph, uuinighsutph
nt utinwpup mwuppkph wqptgnipmniut opquthquh Ypu:

Zwpyh wntkin] wwypkjuytpuh widhgwlwl juwyp ubinh hkn
huwwnntly dpwljyty k «Ukuwltpyh hbnwgnundwt pupu»:

Utp hbnnwgnunipyut tyunwl B wypbjubpyp punipugpnn
pununnhsubph ntuntdtwuhpnidt ntuwinnubph opowtnid, dwutiwyn-
puybiu uttinujhtt Juppugsh wpwdtwhwwnlnipjniuttpp, uttinh dyw-
Ynyph nwuppbpp, wenpowljwt fuunhpubtpp, Juwuwlup unynpnipnii-
ubiph ogrnugnpénid nt $hghjujuwb wlnhynipyut dujupgulp:

ZEnmwgnuinnmipjuiip dwubwljgl) Eb ZUUZ-h wupktwdpbpph nkh-
tnnghwikph $wlniyntinh 2019-2022pp. nuuntdtwljui wwpju pu-
Jujuyphwnh wepljw ntunigdwb ntuwbnnubpp’ bwjupwt wpwpluwgh
wlgubp b nwuppugibph wjwpunhg htinn: Zupgdwip dwubwlgl) B
dwlynyynbnp 1-hg 3-pn Ynipubiph 309 niuwtinnubphg 196-p: Guwwnwpybp
t hwpgnud. hwpguptpphlutph wkupny ubpjujugdus «Gktuwlbpuyh
htunwgnundwt pupwu»-p tkpunnd k.

w) whdtmgpuyhtt ndyujubpp’ mwphp, dwutwghwnnipinil, ubn,
Yntunwljunuyhtt njuyutp,

p) wypbjultpyp, dJwubtwynpuybu uvbbigqupnipjut dubkpt nu
twpwuhpnipnitp pun vbipuunbuwlubph® dpgbp, pwbywpbnku, ju-
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twsknbkl, vyhwnwlniguyhtt ubipuunbuwlubp® dubnky, djubnkh, Jup-
twdptpp,
@) opuyhtt uinigdwt mwppkpp,

1) Juwuwlwn unynpnipgnittph (Sjpwunnh b wyynhnjh), pungp
nt ququuynpws pduythpubiph b wpwq utinh oqunugnpédw swithp,

k) dhqhjuljut wlhnhynipjut jhpundwi wunhfutt nt Jyubph
npuwljp punipwgpnn wennowlwt juunhputph ubthwlwut quwhwnw-
Jutp:

SQnipp Yyutph ulqpbwnpipt b, wihnjuwphubih £ opquithquh
hwdwp, dwpnutinighs £ b juqunid £ wnnne uttinuljupgh pununnphs
nwppp: 2nipt odnjwd k puquuphy hwnlnipniuttpny. wywhnynid
E opquihquh gopuyhti utnignidp, Yupquynpnud E dwpduh obkpdwu-
nhdwp, tywunnd L opquthqunud iyympuihnuiwtwlnipjutt gnpdpt-
pugh wpuqugdwip, upwtnd L nintinh b wppuyhtt hwdwlupgh
wpiwwnwipp, Jupquynpnid E dwpunnnipnitit nt quiununbgunmd k
dtpwgdwt gnpépupugn: Lnipp dwwnwljupupnid b pohoubphtt prdw-
Sht nmi ubtiguiumiptp U wwwhnymd E jwy huphwqqugnnnipinil,
wuwonwwiunid E puquuphy hhywunnipnitubphg: Ugugnigqus k, np
onipp Fubipghuh Yuplnp wnpymip b hnbwpwp oph wwljwup bjw-
qigunid £ dwpnnt wljnhynipniut nt wpjpwwnnibwynipjniun:

Zupguutp dwubwljgus 196 ntuwbinnubphg enip fudnid G 59 hn-
gh (30,1%), skt pudnid 137 hngh (69,9%), phs' 123 (89,8%), L 14-p pun-
hwupwybtu gnip skt oqunuugnpénid (10,2%):

Onh wwhwbep b ogunwugnpénidp juhunn wthwwnwljwb k: Yub
niuwtinnkp, npnup opwlwb dUkly Juwd bpynt pwdwlh swithny Eu
oguugnpénid (89,7%) Jud pjuunid Gt tnyuhul hpkug swthwpwbwmlhg
wykh (5,1%), puyg upuwy: Uwjuyt oph wthpudbyn opwljut putwlj
wihwnwljut £ jupdws dupduh quuqdushg, husybu twb gnni-
pintb niukb oph &hpwnn oquuugnpddwt Yutnuubp: Cwwnbkpp ququiynp-
Jwé puybkjhputpp, pungp hynipbpt ot unipdp ghnwupynid o npytu
onin. Uhtsntin junupp dwpnip oph dwuht k, b ipqws pdwbihputpp onip
sk hwdwpynud:

2ph wipwdwpuwpmpniip jud wuwlwu ogunugnpénidt opqui-
uhqunud wnwewgunid £ opwuqpynid, npp fupnn E hwuqtgub) dh owpp
whnwpwbwluwb  Jhfuljubph  qupqugiwi’  huphwuqqugnnmpjui
Junpupugnid® hngqwdnipnilt 87 hngh (44,4%) b pnuymipjnit 53-p
(27,0%), qlumgun]' 80-p (40,8%), qiuwuyniwn’ 34-p (17,3%), wykp-
ghwlbp 53 nuwbng (26,5%), uinwunpuh gun] 41 hngh (20,9%), wnh-
Ukph utghplbp’ 52-p (26,5%): Nuwbnnibph Uks dwup ok ka dh pubh
wnnnowljutt  juunhp hwdwwnbny:  Fhdwugpnpulwbnipjut  wilnd
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tjuuynud E 151-h dnwn (77,0%), npnughg qphwyny hhjwinwind ki
nwpkjut 1-2 wbhqud® 96-p (63,6%), 3-4 wuquu 30-p (19,9%) L 4
wquuhg wykih® 25-p (16,5%): Niuwunnutph 16,8%-n (33 hngh) uoky Eu
il wy] quiquntikp’ Ukgph guy, mbunquljwb pjutnhpukp, wnhpdhw,
qupytpuuyhtt dupdwt pupdpugnid b mwnwtnidutp, hnquguykp,
nntwowph wpnwhwpmdutp b hngbpwtwljwb pughptbp:

Ujuntinhg fupnn kup htnbnipnit wuk], np ntuwbnnubph Juwn
huptwqqugnnnipjnitp, wenpowljuwb npnowljh punhpubph wnluwynt-
pintup Uks dwuny juwdws Eu whpwjwpup pwbwlnyg onip ogquw-
gnpstnt b puinhwipuybu soqgunugnpstint hkw:

Upwgq uliinh’ gwép uttinujhtt wpdtpny b pwpdp qhytdhy ht-
ntpuny Uptkppltph oginugnpénidp giphopunny k:

«Upwg ultntun» uhpnud £ 159 hngh (81,2%), wuwmwppbp £ 23-p
(11,7%), sh uhpnud 14-p (7,1%): «Upwgq ubniunp oquwugnpénnubph
33,3%-n (53 hngh) ninnud k gplpl wdku op jud swpupwljui 3-4 wb-
quu:

udnptinkt mu hwgwpnybntu vhpmd £ 167 hngh (85,2%), wi-
wnwpphkp £ 22-p (11,2%) b sh uhpnud 7-p (3,6%): Upwgq utiinh b pwpwnh
wdkopjw b hwdwhuljh oquugnpénidp Jupnn E hwughgul] wyni-
puthnpwbwlnipjub fpwbqupnidutph [7, 11, 14]:

Juwuwlup pdybjhpubphg ququynpywsé hjnipbp judnid E 164
hngh (83,7%), sh fuunud 32 hngh (16,3%): Suquynpjws pdubjhpubpp,
whwuhl, §njuw-§njut wnwewgnid tu gpuqpynid b hkpwgumd Eu
Juyghnudt opquthquhg, htigh htnnbwupny b ppwbqupynid E ynipw-
thnjuwtiwnipniup [16]:

Lungp hniptph oqunugnpéniudp Juqunid £ 81,6% (160 ntuwtny),
18,4%-n sh huunid (32-p): Cwpwp wwpnibwlnn pnjnp pdwybihpubpt
niukt Wjuqugnyt uitinuyht wpdtp:

Unipgh vyunnidp tjuwnyl) £ ntuwbinnubph 74,5%-h Unwn (146
hngh), hulj 25,5%-p sh oquuwugnpénid (50 hngh): Opwljwt 1-3 pudwy
unipd Lu judnid 97-np (66,4%), 3-5 pmdwl]’ 39-p (26,7%) b 5 pwdwlhg
wykjh® 10-p (6,9%): Unipgh dpnnmljutt oqunugnpénidp hwughgunid k
opquithqup gpwuqpldwb, huly swpwpwhnudp jupny £ nnudwpguig
Unwn wnwowgl) wbwwnnnipnit [12]: Unipdp, ququynpjwsé b pungp
hmptpp, hsywbu twb wpwq uvtumunp, shyubpt nt dwynttqu puy-
qpiJws Eu Juwuwlup nt Junubquynp dptpputph wnwehtt tnuuiyu-
ynud:

Juwuwlup unynpnipnitiitphg hwpguptpehnd tpdus tu
Shuwjuninti nt wynhnjp:
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U, np Sjubp Juwuwlwp £ wnnponipjutp, ghnh jnipupuis-
jipp, b phbwpuwh Gipulw sk B shwyué hdwugnippuip Spabjnu
unynpnipjniup swnbph wypbjultpyb kb sh phwbqupnud dupnlubg
Junpbk] wbwpnne YEtuwlbtpy (ufjul) jud swpnitwlyly shubp): dunwb-
qt 1 ulthwljwi wpnnontpynih nt Ykpupnunpnquljuinpyub hupu-
Ynpnipjnitp, juulwsh wnwl r}hhol ubpniinubph wennomipniup, Iahn
owpnitwll] widhdblh Juwuwlup unnpnipniiip mipwpwiisiniph
puwnpnipniut k:

Oluwjunin oqunuugnpénid k 116 wpwljwt ukinh ntuwinnubkphg 89-p
(76,7%): Cun npmid opwlwt 5-10 qutwl] vyyunnid L 20-p (22,5%), 1
wnnith ' 45-p (50,6%), 2 wnith' 22-p (24,7%), b 2-p oquuwugnpénid Eu
opwljut 2 mnuthhg wykih (2,2%):

Cunn Unnnowwwhnipjutt hwdwjuwphuwhtt juquuljtpynipiu
(U29) wfjujutiph’ Spubnt htnn juwydws hhyuwunmpiniuutphg nipu-
pwiginip 8 Juyplpyuinid dwhwtnid £ 1 dwpn, mwpbjut® 6 dhihnl,
npnughg 600 000-p séhunnubpt L, nypkp Lupwplynid Eu Sjpwpunuinh
Epypnpnuyht Sfuh wqpbgnipjup (wwuhy spukjnt qnhtpt k), [3]:

Oluwjunnh nbd wuwjpupp hwdwppiwphwhtt hhduwptnhp E:
20-p qupnid Sjawpunwinp nupdty k100 dju dupynt dwhdut yungwn,
hulj jnmupupwitiginip Sppwd Spuwpunnp dhohtimd Ypdwwnnid k Jyutpp 11
npnuting [18]: Ojuwjunwnh ogurugnpénidp hwigkgunid £ uhpun-winpw-
1ht, swswnwljut b dwpunquljut hwdwljupgbiph hhywungnipniuutph
wnwowgdwi: Ouwjuninh oquugnpénidt mdkwunwbquynp gnpén-
ukphg E wpnponipjut nhd, b tptk Subnt tkpjuyhu nbdwbpp swpne-
twldtt b qwhywidkl, wyw 21-py gupmd Sfuwpunnp juywth dnn
1 dhjhwpn dwpnne [15]:

Upynhnjuyhtt fudhspubph swpwpowhnidp quuwuqui hhjwunni-
pintuttph, hwuwpwlnipjut unghwjwut b nbnbuwut pughputph
wuwndwn bk Ugjuowphmd Junudwd dwhqut b hwydwinwdnipjub
nhuljuyhtt gnpéntutpnh owppnid wynhnih Juwuwup uvywnenidp hht-
qipnpnu k [4]: Upynhnjt niuh punglbinusht mqpbgnipmit b ubkpwg-
nnud £ uhpn-wiunpuwjht, dwpunqujub, upnuyhl, tugnlpht n uk-
puwiljut hwdwlwupgtph Yypw [13]:

Zupguwtp dwubtwlgus 196 nruwbnnubphg wynhnp oguw-
gnpénud k151 hngh (77,0%), npnughg 31-p° hwdwhiwlh (20,5%), huy
79,5%-n hwqunby jud wphphg wohp:

Zupgupbpphl |pugpwstphg (hwpgnnubphg) 107-p Yhpwnmd
E dhqhujut wljnhynipjnit (54,6%), npnughg 48-p pwynid L (24,5%):
dhqhjulut ywwuhynipjniup qputigyt] E ntuwbnnutph 45,5%-h Unwn:
Uwnpuny qpunynmd Eu wdkb op Jud swpwpwlwb 2-3 wuqud pb-
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nudkip 44 hngh (22,4%), dhtsntn $hqhjuljub wljnhynipniup thwp-
dtp utinh htwn hwdwwntn wenne wwypbjwltpyh pununphsp b wb-
hpwdton dwut k [2, 8, 9]:

Cunn UZU-h $hqhjuljut wlnhympmiih mbh sunn Juplnp
wnnnowwwhwlwb tpwbwlnipnih [6]:

Uwpynt opwupgnid juuntwynp dhqhjuljutt wljnhynipjut
Yhpwpnidp mupptp dubkpny tyuwuwnnid L wennowljut Jhd&wljh punt-
jwydwin [1, 17].

e wuywhnynud E juy huplwqqugnnnipjnit, pupdpuginid k

wojuwinnitwnipjnip,

e wdpwgunid E djwuubkpp, hngkpb nt nuljpkpp,

e pupkiyuuwn L winpunpunind dwpunnuljuwb, uhpun-win-

pughl b lyupnught hudwljwpgbph gpu,

e tyuwuwnid k hnghpwtwjut b hniquljwmt Jpdwfjutph pupk-

thnpadwip,

e Juijunid E Junudwud skpugnudp:

Udithnthtyny Jbpp tpdws ndjuibpt nt uinwgyus wpyyniiplbpp
Jwpnn Eup Eqpuljuguby], np ntuwbnnubph dks dwup hwuljgws k Junwib-
quynp dptpputp, pdwybjhputp oquugnpstinit b nith Juwuwlup
unynpnipjniutitp, yupnid £ wbwnnne wuypbjultpy, htgh dwuh Jyu-
nud E puquuphy wnnnowljut juinhpubph wnljwynipnion:

Uhtuwlbtpyh hknwgnunipnibttpp juwnwpydl) Bu uqphuut
(quupupwughg wpwye) b hkwmwnupd (quupbpwugh wjwpwnhg hbwun)
nhinwpynmudibpny «Ubtipughnnipmity  wowpljuygh puuu]wbndwi
wpynitwybnnipjut b ntuwbnnubph wypbjultpyh dky junwpus
thnthnjunipnibiubpt wpdwbwgpbnt tywwnwlny:

Uhtuwlbtpyh puptthnjunudubptt nunidbwuhpdty o MUS dw-
Ynyunbwnh 2-py b 3-py Ynipuh pujujuyphwnh ntuwbnnubph opow-
unud’ 135 hngh:

Qnpuyht utinigdwb pupbjwddwt wpynitpubpp tbpuyugdus tu
rhy 1 tjupnud:

Qnip shuunn 49 ntuwbnnhg unynpk) b uljul) Gt 9nip oquugnpséby
46-n (93,8%): Utiybnt pupwugpnid gnip paunnubph pwbwlp yuljuub) k
2,8 wquu: Qnip judnnubph opowinid jupquynpby ku oph punniudwib
dwdbpp b httwpwynphtiu thnpdnid Eu ywhwywk] oph oguugnpédw
&hown Yunuutpp 132-p (97,8%): Qpuyhtt hwjwuwpwlppnipiniute op-
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150 1~

100

skl fudnud

Tudnud Ed

ninknt

dufmbiurly

B hwubwljuh
O hEwnwnupd

Llwp 1. Qpuyhtt uimgudwt hwdbdwwnwlwt wpyniupubpp

quuhqunud b wthwnwliwt swhwpwbwlhtt hwdwywunwuhiub onh

oguiwgnpdnidp hwennyty k pstiphtt * 9,6% (13 hngh/:

Muwunnubph Ynnuhg uvbbnuupgnid juwnwpdws thnthnpunt-
pintutitipp nnoniubih Eu b wpdwth Eu pwpdp quwhundwt dwubtw-
Unpuytu wpwg uttnh b pungp dptpputph (inptnkih b phojws-
pwp hputph) ogrnugnpédw hwipgnid:

120 105

a3
39 35 Mg 40 37
2 22
R R
SO I A
RIS AT A A AV
5 = " N &
& » & & &
KR & R NG
- S5 & &

B it ljuh
Ohbumunupé

‘Ljunpn 2. Upwg uttigh oginuugnpédwt hwdbdwnwljwt punmipwughpp

buswytu Eplmd E phy 2 uuphg, wpwg ubniun uhpnnubph nk-
uwlwpup Yohnp Ypdwinyky k 23%-ny, munwpplp B quljuut L1994
skt uhpnud® 2,2 wmiquud: Nipwgpuy E, np wdkt op Jud swpwpuljui
3-4 wuqud b hwqunby wpwq utnin vywennubph pwbwlp Wjwuqb;
£3,0 b 2,5 whqu hwdwyuinuupubwpup:

udnptintuh b hwgupnijintuh ogunugnpénidp wulwukgpk) b,
Ypdwnty Bt wdkbopyu ubinujupgnid b qpbpt skt oqgunuugnpénid 16,
27 1t 14 hngh  hwlwyunuu b pup:

Ququynpuéd pdybihputph b pungp hymipkph oquugnpédwt
hupgmu gqpuigyl) E ghpuqutg wpynitp: Ytwuwlup pdwybjhpubp
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uyuwopnnubph nwkuwuwpup Yohop Ypdundly L 1,5 wbqud, hul] wdku
op ognnugnpénnubphupn’ 6,5 wuquud: Yhwuwlup pdybihpukp soquu-
gnpdnn ntuwinnubph pwtwljn wybkjwugky £ 2,3 wbqud:

100 - %
90 | 80 Umpd
80 70
70 __ 61 |
23
60
50 17 39
10
30 23 B uljgphuwljuis
20 11 3 O hkwnwnupd
10 - 4 2
O T T T 1
> > -
$ & ¢ & & F
T < < 3
'\’b "JS’) .‘Q}E?
fa;

‘Lljwp 3. Unipgdh nyundwt hwdbdwinwljubt wpyniuaputpp
fhy 3 uywuphg Eplnd E, np umipd soqunwugnpénnubph pwtwljn
wybjugt] k£ 1,4 wuqud, hulj 3-hg - 5 b 5 pwdwlhg wykh unipg

JuUnnutph pwiwlyp wwlwub] £ 2,1 b 4 wiqud  hwdwyuinwuhow-
twpwn (uy. 3):

Oluwjuninph oquwugnpdnidp

10
By I

e 17
® hwjubiwlwb

N hbwnwnupd

2wntth

2 untthhgukih

‘Ljwup 4. Ounnubph hwdbdwnwljui punipughpp

Nnoniukh k twl Sjawfuninh ogunugnpénidp pinipugpnn nyjwg-
utph Ykpgtwprynipp:

Opwljut 2 wintth Spunnutph mkuwwpwp Yohep Ypdundly) b 4
wiqud, 1 ninih Spjunnubkphtp’ 1,8 wiuqud, hull 5-10 qqubwy Spunnuk-
phut wytjwgl) k 2,4 wiqud: Opwljut 2 vintthhg wykih sfuny 1 niuw-
unnh wyjujubpp duwghk] Bt wihnihnhe: 5 hngh hpwdwpyk) E show-
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Juninhg, wtghy £ ydfunnibph pwpptpp b uljul) b Jupt) wenng wuypk-
uybipy, husp swihwqug gnifbih £ (ul. 4):

Juwuwlup unynpmipniitbphg hpwdwpybjt wenne Yhuuwykn-
wh Juplnpugnyt dwut b Ojuwjunnh pbd wwjpuph tyuwnuli k
ubpju b wywqu ubpmiungubphtt Wuwownwwul] dwuppjuig wnnnont-
pjul hwdwp Spuwjuninh oqunugnpédwt b Sjuwjuninh Sfuh wqnpbgni-
pjwl puypwjhs hinnbwpubnhg:

Uiynhnih ogunugnpédwtt hupgnid bujut thnthnpunipinitubp skt
qpuugyty (soqunugnpdnnutiph pwbwln wykjwgt t 1,3 mbqud):

dhqhljujut wjnhynipjut hwdbdwnwljub wpyniupubpt wpw-
yJt htwmwppphp G

dhqhjujut wlnhynipjniutt wpnne Yhuuwlbkpyh dbwynpdwb
Juplnp owbwlnipnit nmukgnn dvh dwub E nph hpwlwbwgnidp b
Juynit wwhywinudp wuydwiwynpgws kb dh pupp wthwnwlul,
unghw-hnghpwtwlwb b hpwyhdwluyhtt gnpénuubpny:

SYjuutph ptttwupyuwt wpyniupnid wupq E gununid, np niuw-
unnutph 14,8%-p uljuly k qpunyb] uynpunny, b 2,2 whqud wykjugh) k
puynnubkph phyp: Shghufut whnpynipput fhpuenidt wenng wy-
phlultpyh punugphst B Quihungnp jud pupdp pnkbupgmpyub
dhqhjujut winhynipmniut ogunujup L wnnnenipjut hwdwnp:

Unnnowljwt fjutinhpubph pupbjudwt wpnniupubpt wjuhwyn
kb ukpuyugdwsé tu phy 5 tjupnid:

Unnnguljub Juinhpbbph hunfafunulny phompwghpp

B hmpimlwi - OhEunurpupd

70

60 58

54
50

40 =5 a

26
30 75

19 19
30 | 16 1
10
[V T T T T
hngwdmipmb  poynipmi qilumgun]  gluwgguumpn wnundnpuh winhukph

gun] utimhpttp
‘Ulwp 5. Unnnowjut pnunhpubph hwdbdwwnwljw punipughpp

busytu mbkutnud Gup phy 5 ujupnud, whinwuhpubpp punipw-

qpnn gpkpt pnnp gniguthpubpp tjwqly Gu 2,2-hg 3,6 wuquud (wnh-
ubkph unhp niubgnnutphup ' 4,4 whqud):
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Unnnowljutt Jpdwlh pupbjuynidp Juplnp gnpént L Yjubph
npuwljh pupdpugdut b jhuuwlbpyh puptthnpudwt gnpénid b byywu-
nmd £ nuwtnnubph  wnwownhdmpul, wyhwnnitwlinipjut b
niunigdwt npwljh pupdpugdwip, htyybu b ntuntdbwljut gnpépt-
pughtt wjnhy dwutwlgnipjut npubnpduinp:

Unnno wynpbkjwytpyh hhunitipubnh mhpuwybwnnudp, vbtinh dow-
Unyph Juinbubph oquugnpénidp, opwyhtt utmigdwb punyph dAlw-
thnpunudp, ubinuyhtt Juppwgsh puwpbjuynidp, htyybu twlb nuupb-
pwughg dtnp phpjwé nmbuwgnpstwlwi ghwnbjhpubph b hdwnnipniu-

ukph Yhpwenudp ubkthwljwt ophtiwlhh gnigunpnidnyg Jupbnp tywbw-
Unipjnit niukt Jhuuwlbpyh quuwhwndwb, wpdinpdwt nt wpnnont-

plul wwhywidwt gnpépipugnid b bywuwnnid Bt niuwtingnipyjub
Ywliph npuiljh pupbthn odwip:

Niuwunnukph Ynnuhg YEtuwlbpyh pwupbjuynidp, ubtinh dow-
Unyph wwppbph ntunigutnmidu nt gpugbn Jhpwnnidp, Junwbquynp
Uptpputnh wnwppbpulinulp, Juwuwlup unynpnipmnibiubph ghunw-

Ygdws dbpdnudp b bhqhfujut wnhympjut wmunhdwth pupdpw-
gnudp hhdbwynpnid Gu «Uttinughunmpnity wnwpluih nuuwdwbn-
dwl wuhpwdbonnipniut nt wpynibwybnnipniip:

Lipminjwé E03.06.22

XapakTepucTnka o0pa3a KH3HHU CTY/IEHTOB

A.B.Eruna3apsu, A.A.Ilorocsin, HHI.A.baxmeusH

310poBBIii 00pa3 KM3HM SBISIETCS KJIIOYEBBIM (pakTOpoM B BoIpoce obecre-
YEHUsI TOJTHOLIEHHON KN3HE e TEeNbHOCTH.

Llenpio HaIIEro HCCIEAOBAHUS SIBISETCS M3Y4YEHHE KOMIIOHEHTOB, XapaKTepu-
3yl0mMX 00pa3 JKH3HU CTYyAEHTOB. B HcClIeOBaHWM NPUHSIN YY9acTHE CTYJICHTHI
OakanaBpuaTa (akyjabTeTa TEXHOJOIWU MpomoBoiabcTBus HAVA 3a 2019-2022 yu.
TOJIBI.

Jns u3yueHus oOpasza >KM3HU CTYACHTOB Oblna paspaborana «Kapra obcne-
JoBaHMs oOpaza xu3HU». 13 309 cTyneHTOB daxynbTeTa B aHKETUPOBAHUH TPHHSIIN
yaactue 196 ¢ 1-ro mo 3-it kypcel. B pe3ynbraTe 00pabOTKH TaHHBIX YCTAaHOBICHO, YTO
69,9% ydammxcsi HE yHNOTpeOJSIOT BOAY, NbIOT odeHb Mano 89,8%. dact-dyn
ynotpetusitot 81,2% cryaeHToB, Bbineuky— 85,2%, notpebineHne BpeJHbIX HAITUTKOB —
83,7%. IlponeHT KypsIuX CTYAEHTOB MYXCKOrO ITOJIa COCTaBisieT 76,7. Ankoroib
ynotpedinsitor 77,0%, n3 Hux vacro —20,5%, a xode — 74,5% crynentoB. Pusnyeckn
MaJoaKTHBHBI 45,5% peCTIOHIEHTOB.

ITo ntoram pasnena aukeTsl «CamMOOIEHKa MPOOIEM CO 3M0POBBEEMY BBISBIICHO,
YTO y OOJBIIMHCTBA CTYICHTOB OTMEYAIOTCSA: YTOMIIIEMOCTH, Cl1aboCTh, TOIOBHAS 00JIb
1 TOJOBOKpY)KEHHE, MPOOIeMBl MUIIEBAPUTEIFHOW CHCTEMBI, aJUIepPTHs M CHIKCHHE
HMMYHUTETA.
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HccnenoBanust oOpas3a >ku3HM OBbLIM NPOBENEHBI 10 3aHATHH W IOCIE Kypca
00y4eHUsI C LIeNbI0 TTOATBEPXKACHUS d3(PPEKTUBHOCTH 00YUYESHHUS HY TPULIOJIOTHH.

Viydmenne o0pa3za )KU3HH U3ydanoch cpequ 135 cTy/ieHTOB BTOPOTIO U TpEThe-
ro KypcoB. [IpousBeneHHBIE CTyJeHTAaMH W3MEHEHHS B NUTAHUM IMPUBETCTBYIOTCS U
BBICOKO IICHATCS, B YACTHOCTH moTpebneHne ¢act-¢pyna, crmagocted, BpeTHBIX
HaIHUTKOB, Ko(e, Tabaka, alkoToJs COKpaTuiocs ¢ 1,3 mo 6,5 pasa.

OBnazeHHe OCHOBaMH 3I0pPOBOrO 0o0pa3a >KH3HH, NMPUMEHEHHE NPaBHI KYJIb-
TYpBI IMTaHHs, I3MEHEHHE XapaKTepa BOJHOTO NHUTAHUA, YIydYIICHHE MUIIEBOTO MOBE-
JeHUs1, a TaKKe MPUMEHEHNE NPaKTUYECKNX 3HAHUH U HABBIKOB OyIyT COCOOCTBOBAThH
YIYYIICHUIO Ka4eCTBa KHU3HU CTYACHYECTBA.

Characteristics of the Students’ Lifestyle

H. V. Yeghiazaryan, A. A. Poghosyan, Sh. A. Bakhshetsyan

A healthy lifestyle is a key factor of full life activity.

The aim of our research is to study the components that characterize lifestyle
among students. The research was attended by 2019-2022 current year undergraduate
students of ANAU Faculty of Food Technologies.

A "Lifestyle Survey Card" has been developed to study lifestyle. Out of 309
students of the faculty from the 1st to the 3rd year, 196 students took part in the survey.
As a result of data processing, it was found that 69,9% of students don’t drink water
89,8% of which drink less. Fast food is consumed by 81,2% of students, bakery by-
85,2%. The consumption of harmful beverages is for carbonated — 83,7%. The
percentage of male students who smoke is 76,7%. Alcohol is consumed by 77,0%, of
which 20,5% use it frequently and coffee by 74,5% of students. 45,5% of respondents
were physically inactive.

The summary of the "Self-assessment of health problems” section of the
questionnaire revealed that the most students have: fatigue, weakness, headache and
dizziness, problems of the digestive system, allergies and decreasedn immunity.

Lifestyle surveys were conducted before and after the course to confirm the
effectiveness of teaching Nutritiology. Lifestyle improvements were studied among 135
second- and third-year undergraduate students.

Changes in students' diets are welcome and highly appreciated, particularly
changes of fast food, sweets, harmful beverages, coffee, tobacco, and alcohol
consumption (reduced from 1,3 to 6,5 times).

Mastering the basics of a healthy lifestyle, applying the rules of food culture,
changing the nature of water nutrition, improving eating behaviors, as well as applying
the practical knowledge and skills will ensure the improvement of students’ life quality.
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Zwunbkuh mgnuémpinitp  (wpn-
bhin)

Zuyunnmuih  pdolmghunnypnil” hwunk-
unud nyugpynid kb ophghtiw) hnpqusubp b
wltwplubp, npnup nuwpwimd Eu thnp-
dwpwpulub, Juwipwpgbihy b Yihuhjului
pd2jughunipjub hwpgkpp:

Znmpjwsubph dbwdnpnudp

1. Znpjuédp ubpyuyugynud 3 wnwyughp
opptiwlhg” huybtpkl, pniubpbt ud wigikptu
1kqUny, ghunwfut nEjwjuph  dwljugpni-
prudp, hswhu twl minkgpny” uyt hhduwp-
Ynipnihg, nputn juunwupdl b wpwnwb-
pp: Uthpwdhpn bt tkphujugil) twb horn-
Yush HEyunpnuughtt nwpplpuyp yodwwl-
wnuwyhtt ujujunwyh (CD) Ypw (Microsoft Word
for Windows 2000; Unicode Times New Roman
nwnpwwnbuwlny pnubpkt b whgbpku (Eqni-
ubph b Sylfaen’ huykpkuh hwdwp):

2. Ghnnuut hnpdush sSwjuip swhwp E
gkpuquigh 10 nywghp Eop, tbpunjuy wy-
jnuwljubpp, tyupibpp, ubndugpbpp b gpu-
Juunipjut gwulp: Ulhuwplyubkph Swjuyp
Yupnn E huky dhtsh 20 te:

3. Gppwht wfjwjukpp tbpjuyugynud B
htwnlyuy Yhpu. 287 gnighsp, hnpush Jkp-
twghpp, hinhtwlutph winitbubph b hwjpw-
uniitbph uljqphwwnuntpp b wqquindiukpp,
www’ hhdtwpynipjut widuwinudp, hwugkh
b pwbwh puntpp (8-10): Znnjush Ykpenud
npynud L hinhtwljubph uvinnpuqpnipnibk-
pp U hkpwhinuwhwdwnpubpp:

4. Ghnwuut hnpjwép punugus b hb-
unlywy dwubphg, w/ tbpuswlui dwu; p/ yyni-
pr b dkpnnubpp; ¢/ wpygnitpubpp b pbwp-
Ynudp: Ubnuwgnptpp” hugbipbt jud nniubpbt
b wbqitpku (Eqnibpng ubpuyugymd Bu
wnwdht tobph Jpu:

5. Gpuljwunipjut gwulp wpynud £ hng-
Juwdh bponid” wnwdht bony, wypphlimljui
Jupgny’ twpu hwpbiwlub, wyw owwp-
Epljpjur hknhtiwljubpht: ZnyJwsh nkpunnud
hnnulubpp ppynud i punwlniuh swljkpin-
ukph Uk pybpny:

6. vdpwgpnipjuip hpwnitp b yEpuwywh-
ynud ninpbnt, judpugplnt jud Ypgdwuntne
guiijugws hnnwsh mbpuwnn:

7. 2h poyjuupynud ubpluyugil] nuyw-
gpnipjutt  hnnustbp, npnup twjulhunod
nyuqpyt) B jud ukpljuyugyt) wy hwinbu-
ubp hpwywpwldwi hwdwp:

8. Zwintuhli pwdwinpnuqpyl) Yupnn b
hswbu wpwudht wihwwnubkpp, wbwybu b
hhduwpynipniuttpp:

Ipoduas :xypHaiaa

B xypnane “MeauuuHckas Hayka Apme-
HUK” MyOJHMKYIOTCSl OpUTHHAJbHBIE U 0030p-
HBIE CTAThH, OCBEINAIOIINE BOIPOCHI dKCIEPH-
MEHTAIbHOW, NPOMHIAKTHYECKOW H KIHHHU-
YECKOM MEIUIIMHBI.

OdopmiteHune crareit

1. Cratbst IOJDKHA NPENCTABIATHCA B TpeX
pacreyaTaHHbIX 9SK3EMIULIPaX Ha PYCCKOM,
apMSIHCKOM WM aHTJIHICKOM S3BIKE, COIpPO-
BOXKIAThCS HANPABJICHUEM YYPEKICHMS, IJie
OHa BBINOJIHEHA, UMETh BU3Y HAay4HOTO PYKO-
Bogutensi. HeoOXoanmo Taxke IpeacTaBieHe
crathy Ha komnakTHoM jucke (CD), B Tekcto-
BoM pexakrope Microsoft Word for Windows
2000, (mpuprom Unicode Times New Roman
It pycckoro u anraumiickoro u Sylfaen — s
APMSHCKOTO SI3bIKA).

2. O0beM HayYHBIX CTaTel He JIOJDKEH IIpe-
BpImaTh 10 cTpaHHI[ MAIIMHOIMCH, BKIIOYas
TaOIHILIBI, PUCYHKH, pe3ioMe 1 Oubnunorpaduro.
O0beM 0030pHBIX M MPOOJIEMHBIX CTaTed Io-
nyckaercst 10 20 cTpaHull, BKIIOYas CIIUCOK
JIUTEPATypBbI.

3. BrIXozHbIe TaHHBIE YKa3bIBAIOTCS B Clle-
Iyrolei nocnenosatenbHocT: MHAECKC YK,
Ha3BaHHME CTaThU, MHMLIMANBI U (paMUIUK aB-
TOPOB, YYpEXKJICHHUE, TZie BHINONHEHa padorTa,
anpec, kimodeBble cioBa (8-10). B koHue
CTaTbH JOJDKHBI OBITh MHOJMHCH aBTOPOB, a
TaKKe HoMepa Tene()OHOB.

4. Craresi NOJDKHA BKIIIOYATh CIIEIYIOIIHE
paszensl: a) BBeIeHUE, 0) MaTepuail U METObI,
B) pesynbTaTel M oOcyxjeHue. Pestome Ha
QHIJIMICKOM U apMSIHCKOM $I3bIKaX MPUIIararoT-
sl Ha OT/ICNBHBIX CTPAHHI[AX.

5. bubmmorpadus mnpuBOAMTCS B KOHIE
CTaThH Ha OT/ACIBHON CTPAHUIE B aln(haBUTHOM
HOPsIJIKE, CHaYaIa OTEYECTBEHHAs, 3aTeM 3apy-
6exHas. CCBUIKM HA MICTOYHUKH B TEKCTE HPH-
BOJATCSA B KBaJpaTHBIX CKOOKax B BUAE Lu(-
POBBIX 0003HAUEHHUI.

6. Penaxmus octaBisieT 3a co0oif paBo nc-
[IPaBJISITh, COKPAIATh CTATHH.

7. He momyckaercsi HampaBlI€HHE B pEAaK-
LU0 CTaTed, OIyOJMKOBAaHHBIX paHee WM
HANpaBICHHBIX U TIeYaTH B JPYTHE Kyp-
HaJIbL.

8. IloamucunKkamMu MOTYT OBITh KaK YacTHBIC
JIMIA, TAK U YIPSKICHUS U PESANPHSATHS.
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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.

PenaxTupoBanue u KOppEKTUPOBaHHE
WN.I'. Ankapsn, HI.C. I'eBoprsin
Kommnsrorepnas Bepctka B.X. [Namsta

U3n. 3aka3 N 1205
Cnano B npoussojacteo 30.11.2022r.
®opmar 70x100"46. 9.5 mew. muct
Tupax 150
Ilena norosopHas

0019, Epesan, np. Mapmiana barpamsua, 24/4. Ten.: 560831,
E—mail: verapapyanxoreni@mail.ru, www.flib.sci.am, https://medical.sci.am/:
Tunorpadust HAH PA


https://e.mail.ru/messages/inbox/
http://www.flib.sci.am/

	red.col
	3-12
	13-26
	27-38
	39-47
	48-59
	60-70
	71-77
	78-85
	86-93
	94-103
	104-113
	114-122
	123-134
	135-146
	147-150
	151-152



